TINH TOAN THUY VAN

Nguyén Thanh Son

NXB Pai hoc Qubc gia Ha Noi 2003

Tir khoa: Tan suat, Chuan dong chay nim, Dong chay i, mit dém, dao dong dong chay

nam, phan phéi dong chay ndm, dong chay Iii, cuong dd té1 han, vi phan, dong chay kiét,

tai nguyén nudc, moi trudng

Tai liéu trong Thu vién dién tw Dai hoc Khoa hoc Ty nhién co thé duwogc sir dung cho
muc dich hoc tdp va nghién ciru cd nhan. Nghiém cam moi hinh thire sao chép, in an

phuc vu cac muc dich khac néu khong duoc sy chdap thudn cua nha xudt ban va tac

gia.

TailieuVNU.com Téng hop & Swu tm


NguyenVietAnh
Typewriter
TailieuVNU.com Tổng hợp & Sưu tầm


MUC LUC

MUC LUC 2
LOI TUA 7
Chwong 1.NOI DUNG VA PHUONG PHAP NGHIEN CU'U TINH TOAN THUY VAN ........... 8

1.1. NOI DUNG NGHIEN CUTU ...t ene s 8
1.2. LICH SU PHAT TRIEN TINH TOAN THUY VAN ..o 9
1.2.1. Cdc cOng trinh NGRIEN CUU................ocoiioiiiiiiiiiieee e 9
1.2.2. Tong hop, phan chia cdc giai doagn phat trién thuy van................cccceeeeeeeeeveenn... 11

1.2.3. Lich sur phat trién thiy van 0 Viet NAmM .............cccoeceioiiiiiniieiiieiieeeeee e 12

1.3. PHUONG PHAP NGHIEN CUU ..o 12
1.3.1. Phuong phdp khao SAt tr@m d0.................ccceevieeeeiiieiiieeeeeee e 12

1.3.2. Phurong phap kRdi QUAL...................cccooiiiiiiiiii ittt 13

1.3.3. Phuong phdap mo hinh hod toan hoc va thuc nghiém ...............ccccccoveveveeeceneanne.. 13
1.3.4.Phirong phap thONG K@ .............ccooooiiiiiiiiiiiii et 15
Chuwong 2. SU HINH THANH DONG CHAY 16

2.1. KHAINIEM VE CHE DO NUGC LUC DIA ..o 16
2.2. DON VI DO DONG CHAY ..ottt 16
2.3. CAC DAC TRUNG CUA LUU VUC ...ttt 18
2.3.1. Cdc dac trung cua mang lwdi dia Iy thily VAN ..............cccoeeveieeeeciieiieeiie e, 18
2.3.2. Cac ddc trung hinh thai cia Iy VIEC .............cccooiiiiiiiiiiceeee e 18
2.3.3. CAC YU 10 MQL AEMN.......c.eveeie et eeaee e 20
2.3.4. Cac dac trung ki RQU .............cccoooiiiiiiiiiieee e 21

2.4. BAN CHAT VAT LY CUA DONG CHAY ... 23
2.4.1. Giai doan t@0 AONG ..............cccueeiiiiiiieeeie et 23
2.4.2. Giai doan dong chay SUOT dOC ................cccccceoiioiiiiiiiiiiiieiieeeee e 24
2.4.3. Giai doan dong chdy trong SONG NQOI ..............cccveeeueeeiiieeiieeeieeeeesiee e 25

2.5. CONG THUC CAN NGUYEN CUA DONG CHAY ....oovimeeeeeeeeeeeeeeeeeseeeeeeeeeee e 26
2.5.1. Khai niém vé @uwong cong chAy trUyen ..............oo.oooeoeeeeeeeeeeeeeeeeseeseeeeeesenns 26
2.5.2. Thanh lap cong thirc can nguyén dong ChAY ...........ccccoeeceeeeceeeeiieeeniieeiiee e, 26
Chwong 3. PHUONG TRiINH CAN BANG NUOC 28

3.1. PHUONG TRINH CAN BANG NUOC DANG TONG QUAT .....co.covivreoeieeeeeeeeeeeeeeeees s, 28
3.2. PHUONG TRINH CAN BANG NUGC CHO MOT LUU VUC SONG NGOL..........ccoovvevvrrrrrernannn. 29
3.2.1. Phuong trinh can bang nedc cho I VIEe i ............c..coooeeeeeeeeeeeeeeeeeeeeeee 29
3.2.2. Phuong trinh can bang nuoc cho lwu viee RO .............oooeeeveieciaiiiiiiiecee 29

3.3. PHUONG TRINH CAN BANG NUGC LUU VUC CHO THOI KY NHIEU NAM .......ccccccevvnnnen. 29
3.4. PHAN TICH CAC NHAN TO ANH HUONG PEN DONG CHAY SONG NGOI THONG QUA
PHUONG TRINH CAN BANG NUOGC ..ot 30
3.5. PHUONG TRINH CAN BANG NUGC AO HO, PAM LAY .....coooimieiieeeeeeeeeeeeeeeeeeeeeeeeeee e, 31
3.5.1. Phuong trinh can bang nwec cho G0 RO ............o.o.ooeeeeeeeeeeeeeeeeeeeeeeeeeeens 31
3.5.2. Phuong trinh can bang nuwoc cho dam lQy ...............cccoooceeeveeiieiiieiiieeiiieeeeen, 31

3.6. CAN CAN NUOC VIET NAM ..o 32

2



3.6.1. Tai nguyén neGc t0aAR LA tho ...............coooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 32

3.6.2. Tai nguyén nueée theo 7 viing kinh té nOng nghiép .............ooeeeeeeeeveeeeeeeereern, 32
Chuong 4. CHUAN DONG CHAY NAM 35

4.1. DINH NGHIA VA KHATNIEM ..ottt 35
4.2. XAC PINH CHUAN DONG CHAY NAM KHI CO DAY PU TAI LIEU QUAN TRAC................. 35
4.3. LUA CHON THOI KY TINH TOAN ..o oo e s s ese e 36
4.4. TINH CHUAN DONG CHAY NAM KHI KHONG DU SO LIEU QUAN TRAC........ccoovverereiennn 38
4.5. XAC PINH CHUAN DONG CHAY NAM KHI KHONG CO TAI LIEU QUAN TRAC................... 40
4.5.1. Xdc dinh theo ban do dcfng T e 40
4.5.2. PRUrOng PRAP NOL SUY ..ottt 41
4.5.3. Xac dinh chuan dong chay nam theo phwong trinh can bang nuoc..................... 41

4.6. ANH HUONG CAC PIEU KIEN BIA LY TU NHIEN TGI CHUAN DONG CHAY NAM ............. 42
4.6.1. A:nh MUEONG CUUA CAC YOU 10 KT RAU........ooeeeeeoeeeeeeeeeeeeeeee e 42
4.6.2. Anh huong cua dién tich luu vuc dén chudn dong chay nam............................... 43
4.6.3. Anh huong cua dia hinh dén chudn dong chay RAM...................cccovvviinininiininn, 44
4.6.4. Anh huong cua dia chat tho nhuong toi chuan dong chay nam........................... 45
4.6.5. Anh huwong cua rung va cac dang tham thuc vat dén chudan dong chay nam....... 45
4.6.6. Anh huong cua ho déen chuan dong chay NAm................ccc.cceveveveeeecieeeniieeeieeenn, 47
4.6.7. Anh huwong cua dam ldy dén chuan dong chay nam ..., 47

4.6.8. Anh huong cua cac hoat dong kinh té dén chuan dong chay nam ....................... 47

4.7. XAY DUNG BAN DO CHUAN DONG CHAY NAM .....ooiiiiiiiiieeeeeeeeeeeeeeeeeeee oo 48
4.7.1. Phdn tich tai liéu xdy dung ban do chudn dong chdy nam..................co.o.o....... 48
4.7.2. Cdc buoc xay dung ban do chudn dong chay nam..............cc.cccoceeeevveeceeennnnanne. 48

4.8. DONG CHAY SONG NGOI VIET NAM VA CAC YEU TO PIA LY TAC PONG TOINO ........... 49
4.8.1. CAC YOU 10 KT RAU ..., 49
4.8.2. Tho nhueong va BRAM thACH ..............c.cooviieiiieeiiieece e 52
A8.3. DHA MINI ..o 53

B84 RUIIG oottt 54
4.8.5. Sur hoat dong kinh té clia CON NQUOT ..............cccoeveeeeieeiiaiieeeeeee e 55
Chuwong 5. DAO PONG DONG CHAY NAM 58

5.1. UNG DUNG LY THUYET XAC SUAT THONG KE TiINH DAO BPONG DONG CHAY NAM.....59
5.1.1. M{t 6 tinh chdt co ban cia cde dwong phdn bé dic trung dong chay................ 59

5.1.2. Puong cong dam bado va cac khdi niém thong ké..................cccccevvveviveecnannennn.. 60

5.2. XAC PINH CAC THAM SO PAC TRUNG CHUOI DONG CHAY KHI CO PAY PU SO LIEU
QUAN TRAC .ot es e eee e s s s eee e ee e e s eeeseeeeeeeeseeeeeeeseesessseeeeseeees 61
5.3. XAC PINH CAC THAM SO PAC TRUNG THEO PHUONG PHAP PO GIAI - GIAI TiCH G. A.
ALECXAYEV ..o 63
5.4. XAC PINH THAM SO THONG KE DONG CHAY NAM KHI QUAN TRAC NGAN.................... 66
5.5. XAC PINH THAM SO THONG KE DONG CHAY NAM KHI KHONG CO QUAN TRAC ........... 68
5.6. XAY DUNG DUONG CONG PAM BAO VA TINH TOAN DONG CHAY NAM VOI XAC SUAT
AN TOAN CHO TRUGC .....oovoeeeoeeeeeeeeeeeeee e 69
Chuwong 6. SU PHAN PHOI DONG CHAY TRONG NAM 72

6.1. CAC NHAN TO ANH HUONG DEN SU PHAN PHOI DONG CHAY TRONG NAM ................... 72



6.1.1. Vai tro cdc nhén t6 anh huong doi véi sw phdn phéi dong chay trong nam....... 72

6.1.2. Tinh hinh phdn phoi dong chay & Viet Nam ...............coccoeeeoveeeereeeeeeeeereeeceeeeene. 74
6.2. NAM DAI BIEU MUA NAM VA DONG CHAY NAM......ccooooomiriiriirieneniesesssessesessessesssssnns 74
6.2.1. Lt ChON NG Q@i DIGU ... 74
6.2.2. Phén phoi dong chay theo phwong phédp nam dai biéu ...................oooeeeveeeeee.... 75
6.4. DUONG CONG DUY TRI LUU LUGNG ...occcouriimriimriimrieeseieseseseses s ssessses s ssessssessssessenas 76
6.4.1. Y nghia va cdc AAc treng Biet thi..............cooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeean. 76
6.4.2. Phuong phap mo hinh hoa dwong cong duy tri luu lwong ............cc.cccoeeveveeennn. 77
6.5. PHUONG PHAP XAC PINH MO HINH PHAN PHOI DONG CHAY NAM KHI CO TAI LIEU
QUAN TRAC .ottt ee e eee e s s s eee e e s e s eeeeeeeeeeeeseeeeeeeseseesseeeseeeons 78
6.5.1. Phuong phap V.G. ANGFAYANGP................c.cooviiviiiiiiiiiiiiiiie, 78
6.5.2. Phuong phdp nam @ién Rink................cccoooovveeiieeiiiieiiiieeeeeee e 79
6.6. TINH TOAN PHAN PHOI DONG CHAY NAM KHI THIEU TAI LIEU QUAN TRAC ................. 79
6.6.1. Phuwong phdp luu viec tuong tu......... s e, 79

6.6.2. Quan hé gitta cdc thong so phan phoi voi cac nhan to anh hwong (xay dung cho
FUETLG VUTIZ) ..ottt ettt ettt ettt e e e s e e as e et e et e e ese e et e e st e enteeeneeenneenneas 80
6.6.4. Phuwong phdp ciing tan sudt dé tinh phdn phéi dong chay trong nim thiét ké ..... 81
6.6.5. Phwong phdp diéu tiét toan chudi...... ST 81
6.6.6. Phuong phap phan tich qua trinh ngau nRién .................ccccceeeecveeecieeeeceeeeieeennen 81
Chwong 7. DONG CHAY LON NHAT 82
7.1. Y NGHIA NGHIEN CUU LU VA CAC PAC TRUNG DONG CHAY LON NHAT.......ccoocoomrreene. 82
7.2. CAC YEU TO ANH HUONG TOI DONG CHAY LON NHAT ....ccoooooouiiirieriieeeeeceiseeeeseneeonns 82
7.3. SU HINH THANH DONG CHAY LU ... 83
7.3.1. Su hinh thanh dong chay i ... 83
7.3.2. Cong thirc tinh Q yay va so do phwong phap tinh Qg tue tai liéu mua rao.......... 84
7.4. MUA RAO VA PHUONG PHAP XAC DINH.......oovvumriiriiriisiieeiiee e 86
ToAod. MG FAO ...ttt 86
7.4.2. Cong thirc triét gQiam CUONG AO MUG...............coeveeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeee e 87
7.5. VAN DE TON THAT VA CHAY TU ...ooiiitiiiiriiieeeioeseeseeseseseesssessss s 89
7.5 L TOM HAGL ... 89
7.5.2. Chay tu va phuwong phap xac dinh thoi gian chay th..............cccceevveveeeeveecnenann.. 91
7.6. CAC CONG THUC TINH DONG CHAY LON NHAT ......ccooovoriiiriiineieeeeeeeeiseeeeseeees oo 95
7.6.1. Cong thirc cuwong do GOt HAM ..o 96
7.6.2. CONG tRUEC THE LICH ... 98
7.6.3. CONG tRUEC It GIAMN ... 100
7.7. GIAI PHUONG TRINH VI PHAN DONG CHAY LU ....cooiriiriireiereeenessesessesessesessessessseees 104
7.7.1. Giai phwong trinh vi phdn trong [ong SONG CO SO ........c...cccveevceeeeieeeiieenneeennn, 104
7.7.2. Tim modun va luu luong lon nhat trén lu“u VIC CO SO ..o 105
7.7.3. Cong thurc khdi quat dong chay lon nhat trén luu viec co' SO...........ooeeeeeennn.. 107
7.7.4. Gidi phwong trinh vi phdn cho hé thong song NGOL .o 109
7.7.5. Cong thirc dang tong qudat cia dong chdy 1o6n nhdt theo hé thong long séng .... 112
7.7.6. Khao sat h¢ sO dia [y thily VAN ..............cccoovoiiiiiiiiieiieceeeeee e, 112
7.8. TONG LUGQNG LU VA QUA TRINH LU ... 114
7.8.1. Tong lirong it va phieong phap XA difh............oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeen, 116



7. 8.2. Phuong phap xdc dinh qua trinh [ ..., 117

7.8.3. Thanh phan va sy 16 BOP MUGC Tl ...........co.eveeeeeeeeeeeeeeeeeeeeeeeeeeeee e 120
7.8.4. MUQ ITE O VIEE NIt 122
Chuwong 8. DONG CHAY BE NHAT 126
8.1. TINH TOAN DONG CHAY BE NHAT KHI CO SO LIEU QUAN TRAC .....ovoeveeeeeeeeeeeeeeeen, 126
8.2. TINH TOAN DONG CHAY BE NHAT KHI KHONG CO TAI LIEU QUAN TRAC.........cooun....... 127
8.3. TINH HINH DONG CHAY KIET O VIET NAM ....coooiimimiiiieeeeeeeeeeeeeeeeeeeeeeees e 128
8.3.1. Cdc thoi ky dong chay Ki@t................cccoovviiiiiiiiiiiiiiieiiece e, 128
8.3.2. Nucoc trong mua kho va cdc Van dé Ve NUOC...............ccceeeeceeeecieaeiiieeeiieeeneeennn, 128
Chuwong 9. DONG CHAY RAN 130
9.1. CAC YEU TO HINH THANH DONG CHAY RAN ....c..oviiimiieeeeeeeeeeeeeeeeeeeeee e 131
9.2. TINH TOAN DONG CHAY PHU SA ... 131
9.3. TINH TOAN LANG DONG HO CHUA .....oovmmieeeeeeeeeeeeeeeeeeeeeeeee e 133
9.4. LU BUN DA ...t 133
Chuwong 10. MO HINH HOA TOAN HQC DONG CHAY 135
10.1. PHAN LOAI MO HINH DONG CHALY ... 135
10.1.1. M6 hinh BAU RRTEN ... 135
10.1.2. M6 hinh tat dinh.......... s 136
10.1.3. M6 hinh dong lyc - NGAU NATEN..............ccoooviiiieiieieeeee e 138
10.2. NHUNG NGUYEN LY CHUNG TRONG VIEC XAY DUNG MO HINH " HOP PEN" - LGP MO
HINH TUYEN TINH DUNG. ..ot 139
10.2.1. Mt $6 cdu triic mé hinh uyén tinh €O BAN ...............cocooeeeeeeeeeeeeeeeeeeeeee 140
10.3. GIOI THIEU CAC MO HINH HOP DEN TRONG TiNH TOAN THUY VAN ......c..cccooovverrnnnn. 145
10.3.1. M6 hinh Kalinhin - Mittliakop - Nash............c.co.oocoeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeens 145
10.3.2. Buong luu eong dOM Vi .......c.oooeiiiiiiiiiiei e 146
10.4. NGUYEN LY XAY DUNG MO HINH "QUAN NIEM" DONG CHAY .......cccocovvvvrmrrrererere. 147
10.4.1. Xy dung cau tric MO RN .............o.ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 147
10.4.2. Xac dinh thong SO mo RiNM ...............ccccoooviiiiiiiiiiiieieeeeee e 148
10.5. GIOI THIEU MO HINH QUAN NIEM ..ot 150
JO.5.1. MO RIRI TANK ..ottt 150
10.5.2. MO hinh SSARR.............ooooeeeeeeeeeeeeeeeeee et 159
10.6. MO HINH DIEN TOAN CHAU THO ..o 163
10.7.2. M6 hinh hod chudi dong chay NAML...............cooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeees 167
10.7.3. Xét phan bo dong chay trong HAM ...............cc.cccoevveeecieiiiieieiieee e 168
10.9. KET QUA NGHIEN CUU UNG DUNG MO HINH TOAN THUY VAN O VIET NAM............... 171
Chuong 11. QUAN LY CHAT LUQNG VA BAO VE MOI TRUONG NUOC ......covevrrerrerrrenee 172
11.1. NGUON NUGC VA MOI TRUONG......c.oooiooeeeeeeeeeseeseeeeeeeseee s seessesses s e 172
11.1.1. NGUON MUGC 17EN TFAT DAL ... 172
11.1.2. St dung nguon nucc mat, RUGC NZAM ............c.owevviiniiiniiniiinsi s 173
11.1.3. Anh huong cua moi truong doi voi chat lwong nuoc song, van dé 6 nhiém nuoc
PUGI AV ... e 175
11.1.4. Anh huong cua cac cong trinh thuy loi, ddp nwdc dén moi truong................. 176



11.2. KIEN THUC CO SO DE DANH GIA CHAT LUGONG NUOC ....eoeeeeeeeeeeeeeeeeeeeeeeveeeseeeees 176

11.2.1. Nhitng thong s6 vat Iy, hod hoc, sinh hoc ciia chat lwong nuéc.................... 176
11.2.2. Nhu cau oxy Sinh hoc BOD...............c.ccccooiiiiiiiiieeie e 177
11.2.3. COD, TOD, TOC ......ccuooiieieeeeeeeeee et 179

11.3. THANH PHAN VA NGUON GOC NUGC THAL.....ccoooooorierriireeeieeeeseeeeseeseseeeesesees s 179
11.3.1. NUOC thAI STRI HOQE ... 179
11.3.2. NutOC thai CONG NGRICP.........cccuveeeieeeieeee e 180
11.3.3. Nudc thai tir nong nghiép, Chan NUOI ..............c.c.occeeeeieiiieiieiieeeeee e 180

11.4. CHAT LUONG NUGC DUNG VA TIEU CHUAN CHAT LUQONG NUOC ......coccormrrrrrrrirneenne 180
11.4.1. Chat TEONG MUGC AUING ... 180
11.4.2. Tiéu chudn chat oNg MUEGC ...............coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 181

11.5. PHAN TICH NHUNG ANH HUONG O NHIEM TRONG TU NHIEN ......ccooooimmrrirrernnrennneenns 182
11.5.1. S6 bién d6i va éxy hoa tan trong khu viec 6 RRIGM ...............coooceeveeeeeereeea, 182
11.5.2. Nguon cung cdp va tiéu thu 0xy trong RUOC ..o TR 182
11.5.3. M6 hinh tinh toan sy bién doi BOD - Oxy hoa tan theo chiéu dong chapy........ 184

TAI LIEU THAM KHAO 187
HYDROLOGICAL CALCULATION 187




LOI TUA

Giao trinh "Tinh todn thiiy van" duoc bién soan cho sinh vién nganh Thiy van luc dia,
trwong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Néi. Gido trinh con dwoe ding nhw
tai lidu tham khdo cho cdc nha thity van trong nghién cieu, thiét ké va qudn 1y tai nguyén méi
truong nuoc.

Trong 11 chirong, gido trinh dé cdp t6i cdc van dé phan tich, tinh todn cdc qud trinh va
hién twong dong chay trén luu viec séng ngoi. Co s¢ Iy ludn va cdau triic gido trinh diwa trén
cuon "Tinh todn thiy van" cia nha bac hoc X6-Viét I. Ph. Goroskov (1979) va tdc phdm cing
tén cua cdc tac gia truong Pai hoc Thiy loi (1985), c¢6 bé sung thém mot sé kién thire méi
trong linh viee mé hinh toan va thuy van hién dai. Chung toi xin phép cdc tac gia cho sw dung
cac tai liéu trén trong gidao trinh nay. Giao trinh duoc bién soan trén kinh nghiém thuc tién mot
s6 ndm giang day tai B6 mén Thiy van luc dia, Khoa Khi tiwong Thity vin va Hai dwong hoc,
Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Ngi. Cuén sach di cé gcfng cdp nhdt
mot s6 thanh twu vé nghién ciru thity van trong nuéc.

Tdc gia xin cam on TS. Lwong Tudn Anh, PGS.TS. Nguyén Van Tudn di c6 nhiéu ¥ kién
dong gép nham hoan thién cuén sach nday. Chdc chdn gido trinh van con rat nhiéu khiém
khuyét, tac gia mong nhdn dwoc sie dong gép, bo sung ciia cdc chuyén gia, cdc ban dong nghiép
dé lan xuat ban sau dwoc hoan thién hon.

Tac gid



. Chuongl i ]
NOI DUNG VA PHUO’N G PHAP NGHIEN CUU
TINH TOAN THUY VAN

1.1. NOI DUNG NGHIEN CcUU

Tinh toan thay vin 1 mot phan quan trong cua thity vin hoc lién quan chit ché véi nhitng nhu cau
thuc té ciia nén kinh t& qudc dan nham giai quyét cac van dé& diéu hoa va phan phdi tai nguyén nudc. Tinh
toan thily van lam nhiém vu cu ndi gitra cac nghién ctru 1y thuyét trong linh vuc thuy vin va cac van dé
thue tién stir dung tai nguyén nude. Co thé noi tinh toan thuy van 1 phan chinh trong thuy van thuc hanh.

Chinh ndi dung trén da xac dinh muc dich nghién ctru va vi tri ciia Tinh toan thiy van ddi véi cac
chuyén dé nghién ctru tiép theo cta thuy van hoc nhu: Du bao thuy van, Tinh toan thuy 1oi va Bong luc hoc
dong song- nhimg hudng nghién ciru co ban nhit cta thiy vin hoc. Trong gido trinh ndy xem xét cic van
dé vé sy hinh thanh, cic qui luat phan bd va phat trién cua cac dic trung dong chay va cac phuong phap
dinh lugng chung.

No6i dung chinh cta gido trinh tp trung cha yéu vao viéc phan tich cic dic trung cua dong chay,
nghién ctru cac anh hudng cia cac didu kién khi tuong, mit dém t6i cac didc trung d6 va cac nguyén 1y khai
quat dia 1y ciing nhu su thay ddi theo thoi gian, khong gian cua chinh dong chay va cac tham sé thong ké
cua nd. Tém lai n6 dam bdo cho kha nang tinh todn dong chdy & cac luu vuc da hodc thdm chi con chua
duoc nghién ctu.

Nudc 1a mot dang tai nguyén qui bau khong gi ¢6 thé thay thé duogc, 1a mot thanh phan khong thé tach
101 ciia moi trudng sbéng, 13 loi ich, 13 hiém hoa khong ludng d6i v6i nhan loai. Chinh vi vy, Thily van hoc
la mot nganh khoa hoc xac dinh vai tro clia nudc trong thién nhién va trong sy phat trién kinh té - xa hoi
ctia dat nudc.

Nudc 13 tai nguyén c6 thé ty tai tao nén mang ¥ nghia dic biét ddi voi sy phat trién ciia nhan loai.

Dé str dung céc tinh toan thiy vin can lam rd nhu cau sir dung thong tin vé cac dic trung va tham sb
dong chay ciia cac nganh kinh t& qudc dan khac nhau.

Khi thiét ké cac tram thuy dién nhét thiét phai c6 cac thong tin vé dong chay trung binh nhiéu nam,
dong chay cac nam nhiéu nudc va it nude, phan b dong chay theo mua va theo thang. Theo cac thong tin
d6 c6 thé xac dinh cong suat thiét ké cua nha may thuy dién va kha ning san xuat dién trong timg nim. Khi
lam dap, hd chira can c6 nhiing thong tin vé luu lugng cuc dai va tan suét 1ap lai ctia no.

Dé dam bao cung cap nudc cho cong nghiép va sinh hoat thi trudc hét phai nim ving cac thong tin vé
dong chay cuc tiéu va cac nim nudc bé, nudc trung binh.

Dé xay dung hd chira phuc vu cho cong tac thily nong can cac sb liéu tin cay vé dong chay trung binh
nhiéu nam, gia tri téng luong va luu lugng nude cuc dai mua I, dac biét 1a sy phan phéi dong chay trong
nam ciling nhu lugng dong chay mua kiét.

Dbi voi giao thong van tai khi thiét ké cau, cong qua song can cd6 muc nudce 16n nhat. Bé dam bao cho
tau thuyén di lai cdn biét rd muc nudc thap nhét.

Dé qui hoach kinh té cac 1anh thd can c¢6 s6 liéu vé& ving ngap lut va kha ning x6i 16 hai bd song.

Su can thiét dam bao yéu cau khac nhau trong linh vyc xay dung bdi cac dic trung mudn hinh muén

vé cua dong chay chinh 1a ndi dung co ban cua Tinh toan thiy van.
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1.2. LICH SU PHAT TRIEN TINH TOAN THUY VAN
1.2.1. Cac cong trinh nghién ciru

Ciing nhu bat ky mot mén khoa hoc nao, khoa hoc thily van da trai qua nhidu giai doan phat trién: tir
don so dén hoan chinh trong céc cong trinh nghién ctu 1y thuyét, tor don gidn dén phuc tap trong k¥ thuat
do dac, thu thap thong tin, phuong tié€n tinh toan. Viéc xem xét mot cach c6 hé thong nhiing giai doan phat
trién cua khoa hoc thiy van c6 mdt y nghia nhat dinh trong viéc dua ra nhitng nghién ctru méi, phu hop véi
quy luat phat trién khach quan, gitip ta xac dinh chién lugc phat trién cia nganh va trudc mat la chon cac dé
tai nghién ctru trong thé ky XXI.

Lich st phat trién thity van di duoc thé hién qua nhiéu cong trinh nghién ctu cia céc tac gia. Cac
cong trinh d6 d¢ cap dén nhiing van dé sau:

Khoang tir nam 3500 dén 3000 (truéc Cong nguyén) sy uy hiép thudng xuyén cua séng Nin di khién
cho cac Pharaong (céc vua Ai Cap thoi co dai) phai ra 1énh thuong xuyén theo ddi myc nudc song Nin qua
cac thiét bi do dac duoc goi la cac nilomet.

Khoang tir ndm 450 dén 350 (trudc Cong nguyén) Plato va Aristotle néu 1én nhimg nguyén 1y co ban
v€ tuan hoan thuy van. Nhiing quan sat dau tién ctia Hy Lap ra doi.

Khoang tir nim 64 dén 150 (sau Cong nguyén) hoang dé La M Nérd néu ra nguyén 1y tinh toan luu
lugng nudce bang tich so cua dién tich mat cat ngang va toc d6 chay (Q = F.v). Viéc do dac mua dugc tién
hanh & Palestin.

Tir ndm 1452 dén 1519, Leonard de Vinci tién hanh do dac dong chay béng phao ndi.

Tir nam 1510 dén 1590 Palisay ciing c¢6 1y thuyét ctia Plato va Aristotle vé tudn hoan thily van bang
khai niém mdi.

Tir 1610 - 1687 phai ké dén cac cong trinh:

1610: Santori6é d& xuit dung cu do tbc do nudc. 1614: bang Logarit cua Napror ra doi. 1642: Pascal
dat co so dau tién cho vi¢e tinh todn bang may. 1663: Wren xay dung tram tu ghi muc nudc dau tién.

1738: Bernoulli phat trién mdi quan h¢ gitra tde do va ap suét trong dong chay.

1769: Herberden phat hién sy bién doi cia mia mua theo dd cao.

1775: Chezy néu ra cong thirc dong chay trong kénh hé.

1797: Venturi néu ra cong thirc tinh dong chay trong dng khi ¢6 hinh dang co hep lai.

Thé ky XIX:

1802: Dalton phat hién mdi quan h¢ giita bdc hoi va ap sut hoi.

1851: Muvaney néu ra khai niém thoi gian tap trung dong chay va dan ra cong thirc ty 1& ndi tiéng

Q=CIF.

1856: Darey véi Iy thuyét vé dong chay ngm.

1885: Maning vai cong thuc dong chay Chezy - Manning.

Tir 1865-1876 & Nga LS. Léliasky dua ra Iy thuyét vé sy chuyén dong ciia nude trong dong song va su
hinh thanh song ngoi (1893); V.M.Lochin dua ra ly thuyét " Co cau dong song "(*1897).

Tir 1878 dén 1908 E. Vopakep phan tich dao dong ciia dong chay trong nhiéu nam, phat hién tinh
dong bo ctia dong chdy va mua da khang dinh sy dung dan y kién cta Vaiaykop: "Song ngoi 1a san pham
cua khi hau".



Vao cudi thé ky XIX cong trinh nghién ctru ctia Penco vé ché d6 mua dong song Panyp. Trong d6
Penco lan dau tién da dung phuong trinh can bang nudc dé khao sat bdc hoi tir mat luu vuc. O My,
Niuenlon lan dau tién xay dung ban d6 dang tri dong chay nam.

Thé ky XX (cho t6i khi md hinh SSARR ra doi) thuy vin hoc phat trién rdt manh mé.

1914: Hazen dua ra khai niém dau tién vé thuy vin ngau nhién dit nén mong tong quat cho Tinh toan
thuy van.

1919: Vién Thuy vin Qudc gia Lién X6 dugc thanh 1ap da diéu hanh théng nhit toan bd cong tac
nghién ctru thuy van séng ngoi ¢ Lién X0 cil.

1924: Poster sir dung duong tan sudt trong tinh toan thiét ké.

1929: Polter thyc hién nhiing ¢b ging dau tién dé mé ta qué trinh dong chay theo hudng nhét dinh.

1930: Bush x4y dung may tinh tuong tu dau tién ding trong thity van.

1932: Sherman dé xuat khai niém duong don vi.

1930: S.N. Kriski -M.F.Menken dé ra phuong phap thong ké dau tién dung trong tinh toan dong chay
song va D.L.Xo6kolopski d€ nghi dung phuong phap thong ké xac suat vao viéc nghién ctru bién dong dong
chay nam. Ve sau G.A. Alecxayep, G.G. Svannitze ti€p tuc phat trién thily van ngau nhién ¢ Lién X0 cil.

1933: Horton dua ra Iy thuyét tham.

1935: Mocarthy dwa ra phuong phap dién todn Muskingum.

1942: Geumbel dé ra ly thuyét gia tri cuc tri dung trong thily vin.

1943: May tinh thé hé I ra doi dugc ding trong tinh toan thity van.

1945: S.N.Kriski-M.F.Menken dé ra phuong phap K.M ding trong tinh toan diéu tiét hd chira thir hai.

1948: Linsley st dung phuong phap tuong tu dién trong tinh toan Iii.

1949: May tinh thé hé II ra doi duoc ding trong thity van.

1950: Sugawara dé xuit mé hinh dau tién vé& pha mat dat cta tudn hoan thiy van.

1951: Kohler, Lunsley st dung k¥ thuat twuong quan hop truc.

1955: Lighthile va Whihfam dua ra 1y thuyét vé song dong luc.

1956: Suganawa dua ra mo hinh Tank - 1a mé hinh dugc dung nhiéu trén thé gidi.

1956: Sir dung phwong phap phan tich hé théng tai nguyén nudc qua chuong trinh tai nguyén nudc
Stanford. May tinh thé hé III ra doi1 dugc dung trong thiy van.

1957: Nash d& xuét khai niém dudng don vi tirc thoi.

1958: M6 hinh SSARR ra doi.

Trong nhitng nam tiép theo phuong huéng toan thiy vin phat trién manh mé, chi riéng trong linh vuc
mo hinh tat dinh c6 thé ké ra hang loat mo hinh noi tiéng:

1959- 1960: M6 hinh Stanford.

1968: M6 hinh Kutchment va mé6 hinh Hyrenn.

1970: Box va Jenkins dua ra md hinh Arima.

Tir 1971 -1990 hudng thily vin tinh toan da phat trién rat manh mé va da dang.

Tir 1990 -nay thity vian hoc hién dai doi hoi sy két hop cua nhiéu linh vuc cac khoa hoc Trai Dat, dic
biét 1a hé thdng thong tin dia 1y.
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1.2.2. Tong hop, phan chia cic giai doan phat trién thily vin

Diém lai nhitng sy kién lich sir trong qua trinh phat trién thiy vian, két hop vé6i su phan tich diéu kién
phat trién kinh té - x3 hoi trong timg giai doan c6 thé cho phép ta tam thoi phan dinh ra 3 thoi ky phat trién
ctia khoa hoc thity van. Mdi thoi ky c6 nhimng ddi twong nghién ciru riéng, mang sic thai riéng trong noi
dung nghién ctru ciing nhu trong phuong phap luan. Nhing thoi ky do 1a:

1. Thoi ky thity van dia ly: D6i tuong nghién ciru cia thoi ky nay 1a mé ta thuy vuc dia 1y riéng ré.
Thuty vin mang sic thai khoa hoc tu nhién don thuan v6i ndi dung nghién ciru chi yéu 1a giai quyét hién
tuong thiy van, tinh toan thanh phan ciia can can nude ciing nhu tuan hoan thiy van, phan ving, phan khu
xdy dung cac ban db dang trj thity van. V& phuong phép phan tich vi mé thudng ap dung cac phuong phap
thuc nghiém.

2. Thoi ky thity van ky thudt (hay thuy van img dung ): Dbi twong nghién ctru cia thoi ky nay 1a xem
mdi quan hé gitra input va ouput trong hé théng (theo khai niém dua ra ctia Pooge). O thoi ki nay thuy vin
khong chi mang sdc thai khoa hoc-tu nhién don thudn ma con két hop gitra khoa hoc ty nhién va khoa hoc
k¥ thuat. Noi dung chil yéu 1a phan tich, tinh todn mbi quan hé giita input va ouput (nhu mua - dong chay),
sir dung phuwong phap phan khu hodc dang tri d6i v6i cac thanh phin thuy vin, phan tich thong sé cua cac
cong thuc tinh toan. V& phuong dién nghién ctru da chuyén sang phan tich chi tiét (hay phan tich thanh
phan). Phuong phép do dac thu thap s6 liéu duoc phat trién thong qua ludi diém quan tric trén pham vi 16n.

3. Thoi ky thiyy van tai nguyén nwée: Day 1a giai doan phat trién hién nay cua thuy vin. Dic diém cha
yéu cua giai doan nay 13 sy can thiép manh mé cia con ngudi vao qué trinh thay vin. Do d6 d6i tugng
nghién ctru chii yéu xem xét mdi quan hé giira cung va ciu vé nudc trong hé thong.

Do sy tac dong ciia con ngudi da tro thanh nhan t6 dang ké nén thiy vin mang sic thai hdn hop cua
khoa hoc ty nhién, khoa hoc k¥ thuat va khoa hoc xa hoi. Noi dung nghién ctru chi yéu la danh gia, phan
tich dy bao nhitng bién doi do tac dong cua con ngudi. V& phuong dién nghién ctru, chi yéu 1 phén tich hé
théng. Phuong phap do dac thu thap sb liéu chi yéu 1a do dac ty dong.

C6 thé néu 1én mot sé chit dé nghién ciru chinh cua thity van trong giai doan nay 1a:

- Phan tich hé thdng tai nguyén nudec.

- M6 hinh ho4 thuy van, dic biét 1 mé hinh phan bd.

- Thiy van trong cac moi truong dac thu: do thi, rirng, kho nudc, cac viung canh tac cong nghiép, thuy
vin ving giap ranh triéu man...

Trong tuong lai, thity vin trong méi trudng ddc thu s& dong mot vai tro quan trong ¢ thé tao ra mot
giai doan phat trién méi ca thity vin. Day 1a mot diém dang cha ¥ ddi véi ching ta. O Viét Nam cac van
dé vé thuy vin do thi, thay vin rimg... con it duge chi . Trong khi d6 linh vuc nay thé gioi di nghién ciru
hoan thién. Nén ching dbi voi nude ta, hudng phat trién cua thity van thé ky XXI s& theo hudng "hoat dong
thity van di vao chuyén nganh bam sat thuc tién & mdi ving c6 ddc thu riéng, theo yéu ciu cta san xudt
ndng 1am nghiép, khai thac thiy dién, giao thong xay dung".

Ngoai phan chia lich sir phat trién cta thiy vin qua 3 giai doan trén Ventechen con chia lich sir phat
trién ra 1am 8 giai doan:

1. Giai doan suy doan truéc nam 1400.

2. Giai doan quan sat 1400 - 1600.
3. Giai doan do dac don gian 1600 - 1700.
4. Giai doan thuc nghi¢ém 1700 - 1800.
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5. Giai doan dbi méi dang ké 1800 - 1900.

6. Giai doan chu nghia thuc nghiém 1900 - 1930.
7. Giai doan phan tich quan hé nhan qua 1930 - 1950.
8. Giai doan 1y thuyét hoa mé hinh thay van, thity vin hé thong 1950-dén nay.

1.2.3. Lich sir phat trién thity viin ¢ Viét Nam

O nuéc ta thuy van ciing co lich st phat trién kha lau. Tir thoi cb xua t6 tién ta d chu ¥ quan sat cac
hién tuong ty nhién, thu thap mot sé kién thic thiy vin dé ung dung truc tiép trong san Xudt hang ngay.
3000 nam trudc Cong nguyén, tir doi La Vong & vung duyén hai da co6 “Bai ca con nudc”; tuy chua dugc
chinh xé4c va ty my nhung c6 tac dung dbi v6i san xuét khi chwa c6 lich thay tridu. Khoang 2000 nam trudc
thdi Giao Chi, nhan dén ta da biét loi dung thiy tridu dé 1ay nude ngot tudi rudng. Vao khoang thé ky XIX
dudi triéu Ty Dirc, Nguyén Cong Trir da loi dung nude thuy tridu 1én xudng dé dong vién nhan dan dao vét
muong ngdi, quai dé 14n bién bién ca mot vung béi bién Phat Diém hoang vu thanh ddng ruong phi nhiéu
bat ngat. Trong linh vuc quén su, cha ong ta da biét loi dung kién thirc thily vin mot cach tai tinh dé danh
tan quan xam lugc. Nam 43 trudc Cong nguyén, nhan dan ta da biét quan sat muc nude song Hong dé xay
dung dé song Hong dé bao vé cho dong bang Béc Bo phi nhiéu va ¢b d6 Thing Long.

Cubi thé ky XIX voi muc dich khai thac thudc dia, thuc dan Phap da dat mot sd tram thiy van trén
song Hong, song Pa, song Lo va & viung dan cu trit phu, dit dai phi nhiéu nhu cac tram ven séng Pudng,
song Ludc.... S6 tram quan tric thua thét, quy pham do dac khong rd rang nén s6 liéu c¢6 dd chinh xéc
khong cao. Thyc té cong tac thity van nude ta chi duoc bat diu sau hoa binh lap lai nim 1954. Chiing ta bat
tay vao cong cudc khoi phuc kinh té va budc ddu xay dung co sé vét chat cho chii nghia xa hoi. Do nudce ta
la mdt nudc ndong nghiép nén cong tac thuy lgi dugce dat 1én hang d4u voi hai nhiém vu chinh 1a chéng han
han va chéng 1t lut.

Trong Nghi quyét Bo Chinh tri Trung wong Dang thang XII nam 1958 néu rd: Viée tri thiy ¢ cic dong
song 16n 13 nhiém vu quan trong ciia nganh thuy loi. Chung ta phai ting budc tién hanh tri thay tan gbc,
khai thac cac con song 16n nhu séng Hong, song Thai Binh, song Mé Kéng.... Trudc hét phai tap trung luc
lwong nghién ctru tri thuy song Hong, vi 1i song Hong uy hiép nghiém trong ddng bang Bic Bo phi nhiéu
rong lon.

pé phuc vu cho nhiém vu quan trong trén day ta bat dau khoi phuc cac tram do dac cii va tién hanh
quy hoach luéi tram co ban trén mién Béc. Uy ban khai thac va tri thay song Hong duoc thanh lap. Nam
1960 Cyc Thuy vin dugc thanh 1ap. Dén nay, trén lanh thd nude ta c6 106 con song chinh va 1360 phu luu
cap I dén cip VI, trén d6 c6 203 tram do dac thuy van.

Vé d6i ngil can b, ta co mot doi ngii manh c6 kha ning dam bao giai quyét nhitng vn dé thuy van,
thuy loi, diéu tra co ban dé ra. Nhiéu cong trinh va thanh tyu khoa hoc cta linh vuc thiy van hoc da dugc
cong bd. Tap chi Khoa hoc Khi tuong Thity van, Tap chi Khoa hoc Thuy loi ra doi.

1.3. PHUONG PHAP NGHIEN CUU
Khi nghién ctru ché d6 va tinh toan cac dic trung dong chay , sir dung cac phuwong phap nhu sau:
1.3.1. Phwong phap khao sat tram do

Khi mang ludi quan tric thuy vin day ddc v6i chudi quan tric du dai, c6 kha ning bao quat toan bd
luu vuc nghién ciru. Phuong phap nay dugc sir dung rong rii tai nhidu nude trén cac lanh thd nhé. Thuc
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chat ciia phuong phéap nay 1a phuong phép trung binh s6 hoc, hodc hon nita 1a phwong phap trung binh ¢

trong s0.
1.3.2. Phwong phap khai quat

Duing céc s6 liéu thu thap qua mang ludi quan tric khi twong thuy vin dé xac dinh qui luat hinh thanh
dong chay, su phan b cua cac dic trung dong chay theo lanh thd va sy bién thién cua ching theo thoi gian.
biéu nay dat dugc nho su phan tich ban chét vat 1y, dia ly cta hién tugng hay quad trinh dang xét tr nhom
céc yéu to anh huong dén su hinh thanh va phat trién dong chay ciing nhu cac dic trung cua né. Ciing co
thé tong hop dong chay tir viéc nghién ciru céc thanh phan cau thanh dong chay riéng ré.

1.3.3. Phwong phap mé hinh hoa toan hgc va thwc nghiém

Khi phan tich s6 liéu thuc nghiém theo ting phwong phéap thuong sir dung rat rong rii cic phuong
phap thong ké toan hoc va 1y thuyét xac suat.

Phuy thudc vao trang thai nghién ctru hién twong va yéu ciu bai todn, phwong phap khai quat khoa hoc
thity van c6 thé chia ra: 1) phuong phap hé s6 tong cong; 2) phuong phap ban dd va noi suy dia ly; 3)
phuong phap tuong tu thiy van.

Phwong phdp hé s6 tong céng 1a viéc phan tach cac yéu té chu dao ciia quan hé dang duoc nghién ctru
véi cac nhén td tac dong b.':ing cach dua cac hé sb téng cong theo quan hé dugc thiét lap, 1ol br?lng viéc phan
tich boc dan cac thanh phan duoc xac dinh trong mdi quan hé toan - 1y, tir ban chét tac dong ciia mot sb yéu
t6 chu dao dé dua ra cong thic tinh toan chung.

Co s& ctia phuong phap nay 13 dua trén viée coi dong chay 1a san phim ciia nhiéu qua trinh dia Iy ty
nhién (khi hdu va mat dém) tic dong 1én né. Loai nay thudng gip nhit & nhom cac cong thic triét giam
dong chay cuc dai.

Gia st mudn xéac dinh 16p dong chay y tir tip hop cac yéu td dia Iy ty nhién trén mot luu vuc cu thé
nao do tur quan hé cua dai lugng dong chay 4 = f( F, x, I, 6,0, 03,...,) v6i F- dién tich luu vuc; x- luong
mua; [ - d0 dbc binh quan luu vuc; 8;, 9, 0s.... 1a hé $6 ring, ao hd, dAm léy... ta co thé co mbi lién hé tur
cong thic:

A
(F+1)"

(1.1)

Trong (1.1) 4 - Hé s6 dia ly tong cong cac yéu t6 hinh thanh va tac dong dén dong chay. Néu co tai
liéu quan trac y thi c6 the xac dinh 4 bang cach:

Tir (1.1) logarit hoa hai vé ta co:

Iny=InA-nln (F+1).

Tir (1.1) theo s6 liéu dung quan hé Iny =f/In (F+1)].

Tur gia tri InA trén H.1.1 x4c dinh A, n = tga, thay vao cong thic (1.1) ta c6 cong thirc kinh nghiém
xac dinh y v6i tham so A.

Ciing tir vi du trén néu ta mubn xac dinh 16p dong chay y tir s6 liéu mua x thi cong thire sir dung co
dang:

y=Alx+Db (1.2)
v6i Al - hé sb dia 1y tong hop phan anh quan hé gitra mua va 16p dong chay, b - 16p dong chay khi

chua c6 mua.
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A lny

InA

” Inf(F+1)]
Hénh 1.1. Quan hé Iny = flin (F+1)]

Hénh 1.2. Quan hé y = f(x)

Tuong tu nhu vdy c6 thé xac dinh duoc cac tham sé dia 1y can tim qua hé s6 dia 1y tong hop trén co s&
nhan biét dang quan hé giita cac yéu t6 d6 va viéc phan tich ban chdt hién twong hay quda trinh ciia cdc yéu
16 anh huéng.

Phirong phép ban do va néi suy dia Iy dya trén co s& gia thiét rang cac dic trung cua dong chay ciing
nhu cac yéu td canh quan dia Iy thay doi tir tir theo 1anh thé va tuan theo qui lut dia déi.

No6i dung cia phuong phap nhu sau:

Theo so d trén H.1.3, y1, y», v3, v4 1 gid tri cac dudng ddng muc 16p dong chay trén luu vuc. Khoang
cach L, L, co thé xac dinh bang cach do truc tiép trén ban d. Can xac dinh gia tri dong chay y di qua diém
Y trén dudng déng murc gid sir B,. Theo phuong phap noi suy tuyén tinh dia 1y ta c6:

Vi =V, :ya_y. (1.3)
L L,
y
Bién dbi cong thirc (1.3) ta nhan duoc:
(ys =)L,
y=y, - L2 X (1.4)

Céc gia tri vé phai cua (1.4) d duoc x4c dinh do d6 y tinh dugc d& dang.

Phirong phép tirong tir thity van phu thuc vao viée Iya chon cac luu vuc tuong ty v6i Iy luan rang, do
dong chay la san phém cua khi hau va chiu sy tac dong cac diéu kién dia ly ty nhién nén voi cac luu vuc
tuong tu (c6 cung mot didu kién dia 1y canh quan giéng nhau) thi dong chay cua ching ciing twong tw nhau.
Co cac dac trung dong chdy cua luu vuc tuong tu ta co thé xac dinh cac dic trung dong chay cua luu vuc
dang xét qua viée xac dinh mirc do quan hé giira hai luu vuc dé tinh toan sé hiéu chinh. Phuong phap nay
rat hay ding khi kéo dai cac chudi s6 liéu. Cu thé ndi dung phuong phéap s& dugc trinh bay trong chuong 4.

14



Y2

Y1

Hénh 1.3. So db ténh diing chay
theo phwong phép néi suy dia ly

1.3.4.Phwong phap thong ké

Céc phuong phap théng ké tham gia vao cac bai toan tinh toan thiy van trong rit nhiéu tmg dung cu
thé. Hau nhu toan théng ké c6 mat trong moi linh vuc tinh toan va dac biét dong vai trd quan trong trong
khau xur 1y s6 liéu - dir kién thong tin ddu vao quan trong nhét cua bai toan tinh toan thiy vin bing mot
phuong phép bat ky nao. Vi tam quan trong cua n6d nhu vdy nén da tach riéng ra mdt moén hoc chuyén de"
Xac suét théng ké trong thily van" va trong gido trinh nay khong c6 ¥ nhic lai, nhung trong ting bai toan
cu thé ma cic chuong sau ching ta xem xét ciing s& gap cac phép toan thong ké trong 10 giai.

Bai toan thong ké thuong gip trong tinh toan thiry van 1a kiém tra tinh dong nhat, tinh pht hop cia s6
liéu qua viéc lya chon céc chi ti€u trén co s& phan tich y nghia vat Iy cua hién tuong; dang dudong cong
phan bd cua chudi va cac tham sb dic trung clia no; cac ham sir dung dé mé ta cac giai doan ciia qua trinh
dong chay: ham tuong quan, ham cu tric, ham phd; ham phén tich nhan t6 v.v.. Ngay ca khi st dung cac
md hinh thi viéc xac dinh cac tham sd, cac thanh phan ciing thudng xuyén ap dung cac 10i giai tir phép toan
ly thuyét xac suat thong ké. Phuong phap thong ké dugc sir dung rt rong rai trong thity vin hoc, ndi chung
va trong tinh toan thily van, noi riéng.

Ngoai ra con ding cac phuong phap can bang nudc, can bang nhiét v.v.. dua trén nguyén tic cia dinh
lut bao toan vat cht va nang luong ma ta s& truc tiép khao sat & chuong 3.
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. Chuong 2 .
SU HINH THANH DONG CHAY

2.1. KHAI NIEM VE CHE PO NUGC LUC DIA

Toan bd nhing dic diém vé su thay ddi trang thai nudc theo thoi gian tap hop lai thanh khai niém vé
ché do nudc hay ché do thiy van. Ché do thiy van biéu hién trong sy dao dong trong thoi han nhiéu nam,
mua va trong ngay dém cuia cic dac trung:

1) Myc nudce (ché do muc nudc);

2) Luong nudce (ché do dong chay);

3) Nhiét d6 ctia nude (ché do nhiét);

4) Luong nudc va chat ran do dong nudc cudn theo (ché do phu sa);

5) Thanh phan va ndng do chat hoa tan (ché d6 hoa hoc ctia nudc);

6) Su thay dbi long song (ché d6 dién bién long song);

7) Hién tuong bang gia (ché d6 bang).

Ngoai ra con xét ché do song, ché do Iuu tbc... Nhiing su dao dong ciia muc nude va lugng nude theo
thoi gian thudng dwoc thdng nhét thanh khai niém ché d6 nude.

Tuy theo mirc dd anh hudng cia cong trinh thuy loi ngudi ta phan ra ché d6 thuy van da diéu tiét va
ché d6 thuy van ty nhién khi cong trinh c6 anh hudng. Tuy theo loai dbi tugng nudc nguodi ta phan biét ché
d6 nudc song, ché d6 nudce hd, ché do nude ngﬁm, ché d6 nude dam 15y.

Dong chay séng ngodi c¢o ¥ nghia rit 1on ddi véi thyuc t& cude séng. Tir cac dic trung cua ché do thuy
vin suy ra mirc do tudi tiéu cua ddng rudng, trit luong tai nguyén nudc va qui md ciia nha may thay dién,
ctia hé thong duong giao thong thuy v.v..

2.2. PON VI PO DONG CHAY

Trong tinh toan thuy van, dé nghién ctru dong chay nguoi ta thuong dung 7 don vi do dac co ban
duoc quy dinh trong nghién ctru dong chay séng ngoi nhu sau:

1. Lwu lwong nwée: Ky hidu 1a Q 14 luong nudce chay qua mot mit cit cia mot con séng nao do trong
don vi thoi gian 1a 1 gidy. DPon vi luu lugng (m%/s). Ngoai luu lugng tirc thoi trén ta con ding luu lugng
binh quéin ngay, 10 ngay, thang, nim va nhiéu nam...

2. Téng lwgng dong chdy: Ky hiéu 1a W(m®) 1a luong nudce di qua mot mét cit nao d6 trong thoi doan
AT don vi 1a m® hay kn’.

Quan hé giira tong luong W va luu luong O la:

W:Tde 2.1)

3. Médun dong chdy: Ky hiéu 1a g, hodc M 1a lugng nudc cé kha nang sinh san ra trén mot don vi
dién tich lvu vuc la 1 km® trong mot don vi thoi gian. Pon vi ciia nd 1a m’/skm? hay 1/skm®.

Gitta modun luu luwong ¢ (hodc M) va luu lugng Q c¢6 quan hé nhu sau:
~1000.Q(m’s)

q(l/skm?) Flm?)

2.2)
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Trong d6 Q - luu lugng nude, F- dién tich luu vuc t61 mat cét khéng ché. Ciing nhu Iuu lugng, moédun
cling c6 thé 1a md dun tirc thoi va mo dun trung binh thoi doan.

4. Lép dong chdy: Ky hiéu 13 y 1a chiéu cao cuia 16p nudc c¢6 kha ning sinh san ra duoc trong khi mua
trai déu ra trén bé mit dién tich luu vyc. Pon vi cia 16p dong chay co cing don vi véi mua 1a (mm).

Giita tong lugng, md dun dong chay g va 16p dong chay y c6 quan hé véi nhau:

_ W@m?) _QT _
y(mm) = —103F(km2) (mm) = 7= qT . (2.3)

Trong khi tinh toan thudng 14y thoi han 13 nam. Do d6 giita mé dun g va 16p dong chay y véi thoi han
1 ndm c6 quan hé nhu sau:
y(mm/n"m) =31,5q 2.4)

hoac
qg(l/skm?)=0,0317y 2.5)
Tinh chit hop 1y ciia cong thire (2.4), (2.5) c6 thé chimg minh nhu sau: néu biéu thi chidu cao 16p

dong chay bang y mm/nam va dién tich luu vuc 1a F - km? thi tong lugng dong chay tir dién tich nay 1a W
s& bang:

W= 1?)/3 F10°m’ /nam = y.F.10°'m’ / nam .

Luong nude phai chay trong mot ndm, nghia 1a trong vong 31,5.10° gidy 1a thoi gian tinh ra gidy cia
mot nam. Néu modun tinh béng q/ skmz) thi ta c6 dang thirc:

6
q. 31’156310 F(m’/nam) = y.F10’ / nam . (2.6)
Tir day ta nhan ra biéu thic (2.4) va (2.5) dang cho thoi doan tinh 1a 1 nam. D6i véi thoi doan bat ky
ta co:
y=gqN 2.7)
hoac
Yy
q=—
N 2.8)

& ddy N la sb gidy tinh theo don vi triéu trong thdi doan cho biét. Pbi vé6i 1 thang 30 ngay, N = 2,59 va
thang 31 ngay N=2,68 v.v...

5. Dong chéy chudn: Ky hiéu Qy(m’/s), va Wo(m®), My(1/skm?), yo(mm). Tri s6 dong chay dao dong
tir ndm nay dén nam khac. Chi khi thoi gian tinh luu lugng trung binh du dai, dac trung dong chay trung
binh nay méi 6n dinh. Ta goi nd 1a dong chay trung binh nhiéu nim hodc dong chay chudn. Dong chay
chuén c6 thé biéu thj bang luu lugng Qy(m?/s),téng lugng Wy(m’/s), md dun My(1/skm?) hodc yo(mm).

ln
Q:;ZQ (2.9)

6. H¢ s6 mé dun: ky hiéu 1a K 1a mot hé sé khong thir nguyén. K 13 ty sb gitra luu lwong dong chay

cuia mdt ndm nao do6 so véi chuan dong chay Q.

k=2 (2.10)

0,
7. Hé s6 dong chdy: ky hiéu 1a nlaty s6 chiéu cao 16p dong chay y trong thdi doan nao d6 trén lugng
mua roi tuong ung x voi thoi doan do trén luu vuce ta xét:
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n _Y (2.11)
X

712 mot s6 khong tht nguyén va ludn bé hon 1 viét theo dang s thap phan 0 <7 <1.

2.3. CAC PAC TRUNG CUA LUU VUC

2.3.1. Cac dic trung ctiia mang luéi dia ly thiy van

1. Chiéu dai song L 1a khoang cach tir ngudn dén cira song dugc do bang km. Thuong d6 dai song

duoc xac dinh truc tiép trén ban do dia hinh béng dung cu do dudong cong. Thong thudng phai do hai lan,

L,

néu chénh léch s6 do khong vugt qua 2% thi nhan gié tri trung binh
clia hai 1an do 1am gia tri chiéu dai séng theo cong thirc:
L = MKa
vGi M - gié tri trung binh sb do, K - hé s6 hiéu chinh uén khic, @ - hé
s6 chuyén dbi ty 18 ban dd, L - chidu dai thyc té cua song.
2. Hé $6 uén khiic séng dic trung cho mirc d6 udn khic (H.2.1)
va duoc thiét 1ap qua ty sb giita do dai song thuc té L va dudng

3.Mat do mang lwoi song 1a 46 dai song trén mot ki 16 mét
vuong cua lanh thd. Hé s6 mdt dp mang ludi séng duoc xac dinh

p:% (2.12)

V6i p - mat do ludi séng km/km?; ZI - tong d6 dai 10ng song trong

1
L, thing ndi giita ngudn va ctra séng /.
~— L
theo cong thuc:
Hinh 2.1. lwu vuc km; F - dién tich luu vue km®

Xac dinh hé s& uén khiac

Hé s6 mat do ludi song la chi s6 dac trung cho sy phat trién
dong chay mit trén ldnh thd dang xét. Néu xac dinh trén ban do ty 1

cang 16n thi do chinh xac cua viéc xac dinh hé s6 méat do ludi song cang cao.

2.3.2. Cac dic trung hinh thai caa luu vuc

Hinh 2.2. Xac dinh d§ dai luu vuc
a) theo dudng thang; b) theo trung tuyén
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1. Dién tich heu viee F(km®) 13 mot phan bé mat trai dét ké ca chiéu sau 16p phu thd nhudng ma tir d6
nudc chay vao ddi tuong nghién ctru. Dién tich luu vyc duge xac dinh qua ban dd dia hinh ty 1€ trung binh
v6i may do dién tich hodc phuong phap ké 6. Co thé phan biét dién tich heu viee mdt va dién tich leu vuee
ngam. Thong thudng hai dién tich nay khong tring nhau, song do su kho xac dinh chinh xac dién tich luu
vuce ngé‘lm nén khi tinh todn thuong chi dung dién tich luu vuc mét va thuat ngt dién tich luu vuc 1a chung
cho ca hai khai niém trén.

2. Chiéu dai heu viee L(km) 13 khoang cach xac dinh theo dudng thing tir cira song dén diém xa nhit
trén dudng phén thily so v6i cira trong trudng hop hinh dang luu vyuc can d6i.(H.2.2a)

Trong trudng hop luu vue dang hinh cong, chidu dai luu vuc do theo duong trung tuyén din qua trung
tam luu vuc (H.2.2b).

3. B¢ rong trung binh luu viee By, (km) xac dinh b?mg céch chia dién tich F cho chiéu dai lvu vuc L:

B, =—. (2.13)

4. Do réng lon nhat ciia lwu viee By 12 khoang cach duong vudng goc 16n nhét voi do dai luu vuc.
5. Hé s6 doi xirng heu viee a dic trung cho do phan bd khong dong déu cua dién tich phia trai (F,) va
phai (F,;) cta luu vuc (so voi dong song chinh) va dugc tinh toan theo cong thirc:
F;r - th

q= . (2.14)
(F;r +th)/2

6. Hé s6 gian heu viee 8 dic trung cho ty s d6 dai song va do rong trung binh luu vyuc va duoc xéac
dinh theo cong thuc:
LZ
=S

5 (2.15)

7. Hé s6 hinh dang lieu viee 13 dai lwong nghich dao cua do gidn dic trung boi ty sb cia do rong B va
d6 dai séng L hodc 1a dién tich F v6i binh phuong chiéu dai:
B F
L L

d

(2.16)

8. Hé s6 phdt trién dwong phan thiy m dic trung cho su 16i 16m hinh dang luu vuc va dugc tinh nhu ty
s6 chiéu dai dudng thity phan S(km) voi dudng tron S, ¢6 dién tich bang dién tich luu vuc F ¢6 nghia 1a:

m=S S _oag2 2.17)

S, oJaF JF

m > 1, m cang 16n thi hinh dang cta luu vyc cang khac xa duong tron.

Téng

Bo tréi

Nguén Cua

Bo phai
Hénh 2.3. Db thi ting truéng dién tich luu vuc
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9. Do thi tang trwéng dién tich leu viee 13 @b thi mo ta sy ting dan cua dién tich luu vuce tir ngudn dén
ctra s6ng. Truc hoanh 14 chiéu dai song tir ngudn dén ctra, tryc tung 14 cac phan dién tich gitra cac phu luu.
Nhiing thay ddi dot ngot trén dd thi tuong Ung véi dién tich cac song nhanh. Db thi duogc thuc hién cho ca
bo trai 1an bd phai cta séng chinh.(H.2.3)

2.3.3. Cac yéu t6 mit dém

Céc yéu t6 mat dém duoc hiéu 1a cac thanh phan ciia méi trudng dia 1y tu nhién, dic trung cho tinh
ddc thu cua luu vie. N6 c6 thé 1a dia hinh, diéu kién dia chat thd nhudng, mirc do phu rimg, do dam lay
V.V..

1. D¢ cao trung binh cua luu vuc séng ngoi Hy, dugc tinh theo cong thic:

_ fiHl +f2H2 +..'+ann
tb r

v6i Hy, - d6 cao trung binh cua luu vuc. fi, fo...., fo - dién tich thanh phan cia luu vyc nim giita cic duong

H

(2.18)

déng murc, kmz; H,, H,,..., H,- d0 cao trung binh gitra cac duong déng thoi, F - dién tich luu vuec.

2. Chiéu dadi trung binh ciia swon déc luu vue song [ (km) duge xac dinh:

i~ F_ 1 (2.19)
2L 2p
véi L - chidu dai luu vuc; F - dién tich luu vuc, £ - mat do ludi song km/km?. Do dong

chay thuong khong bt dau tir dudng thily phan ma cach né mot khoang nao d6 nén cong thic tinh toan
thudng dung la:
1

7 = .
2,25p

3. D6 dbc song trén mdt doan nao do co thé dugc xac dinh theo mit cat doc cua song. Cong thuc
thuong dugc ap dung:
H-H, AH (2.20)
/ /

i =
112 d¢ doc, H,, H, 1a cao d6 diém dau va diém cuoi cua doan sdng, m; / 1a chiéu dai doan song, km.

4. bé déc trung binh cua lwu viee Iy, dugc tinh theo cong thuce:

h(l()erl"+ll+l2+---+ln_,j
I, = - (2.21)

v6i h - 40 cao dia hinh (hi€u cao d6 ctia hai duong déng mure ké nhau), [y, L, ... [, d6 dai duong déng

muc trong gidi han luu vyce, km; F - dién tich luu vuc, kmz;

5. Hé s6 ao ho dic trung cho dién tich ao hd va céac thiy vuc khac trén Iuu vuc tinh béng phﬁn tram

dién tich ctia n6 so v4i toan bd luu vuc:

a,

Ja
5., =%100% (2.22)

voi D fi, - tong dién tich mat h ao va cac thuy vye khac, km’; F- dién tich Iuu vyre, km’,

6. H¢ s6 dam lay 1a ty s6 giita dién tich dam 1ay va dién tich luu vue tinh bang %.
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S, = %100% (2.23)

v6i f1 1a dién tich dam 1dy, km®.
7. Hé 56 rung la ty sb gitta dién tich ring c6 trén luu vye va dién tich luu vyuce dugc tinh bé'mg %.

5. = %mo % (2.24)

v6i f; - dién tich rimg trén luu vuc, km®.
8. Nhan 16 dia mao dong chay @ dac trung cho d cong va do gian dia hinh trén luu vuc va dugc xac

dinh theo cong thuc:

O=— (2.25)

JI

v6i [ - chiéu dai suon doc, m; I - o doc suon; %p; Hé s0 nay do A. N. Befanhi dé xuat.

9. Hé s6 hinh thdi thiy van 1 ty sb giira tong chidu dai hé thdng séng X' véi luu lugng trung binh
1
O,

véi 7, tinh bang km.s/m’ n6 dic trung cho chiu dai ludi séng can thiét dé hinh thanh luu lugng nudc nhiéu

nhiéu nam Q, ¢ tram khéng ché ctia hé thong:

Yo (2.26)

nam vao 1 m’/s. Hé s nay do I.N. Garxman d& xuéng.
2.3.4. Cac dic trung khi hau

Céc dic trung khi hau trén luu vuc trude hét 1a cac yéu td khi tuong, tham gia (truc tiép hodc gian
tiép) vao viéc hinh thanh cac qua trinh thity vin khac nhau, dong thoi 14 thanh phan tinh toan cac dai lugng
thuy vin - d6 1a mua va bdc hoi trén luu vire. Cuy thé vé cac yéu td nay da duoc trinh bay k¥ trong Thily vin
dai cuong, trong cac qui pham ciia nganh. Gido trinh nay s& khéng trinh bay chi tiét ma chi diém qua mot
s6 phuong phép tinh toan.

1. Lwong muea trung binh trén leu viee ¢6 thé xac dinh bang nhimg phuong phép sau day:

+ Phuwong phdp trung binh sé hoc. Luong mua trung binh luu vuc dugc tinh nhu 13 binh quan tong
lvong mua do tai cac tram chia déu cho téng s6 tram do mua trén luu vuc. Phuong phép nay c6 uu diém 1a
tinh toan nhanh, song chi phii hop véi lanh thd c6 mang ludi quan tric day, phan bé dong déu. Hon nita
phuong phap nay ciing chua tinh dén sy thay ddi ciia mua theo chiéu thang dimg nén véi dia hinh phuc tap
(mién nui) khong cho do chinh xéc cao.

+ Phuwong phdp ké é vuéng. V&i phuong phap nay dién tich luu vuc duge chia ra cac 6 vudng bang
nhau sao cho mdi 6 it nhit c6 mot tram do mua. Luong mua binh quan luu vuc dugc tinh nhu la téng luong
mua trén cac 6 vudng chia déu cho sé cac 6 vudng d6. Khi d6 lwong mua trong timg 6 vudng duoc tinh nhu
la trung binh s6 hoc (v6i 6 co nhiéu tram do) hoac la chinh Iwgng mua cua tram do mua trong 6 (véi 6 chi
c6 mot tram do). Phuong phap nay kha chinh xac nhung cong kénh, hon nita diéu kién thuc hién né ciing
can mot mang ludi quan tric 16n ma thyc té thuong khong dap tng dugc.

+ Phuwong phdp dwong ddng tri 13 viée xay dung cac duong déng vil va tinh lwong mua binh quén luu
vuc theo cong thurc:

0% X fitxf, e+ x f
tb F

(2.27)
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VOi X1, Xp,..., X, - NGa téng lwong mua cia hai dudong déng vii ké nhau; f1,/2-.fa 12 dién tich thanh phé‘ln gilta
cac duong ding vil.

+ Phwrong phdp da gidc xac dinh kich thudce khu vuc dién tich luu vuc gin véi cac tram do mua khac
nhau. Kich thudc d6 chinh 1a trong ) phén biét lugng mua tir tram nay hodc tram khac tham gia vao lugng
mua binh quan Iuu vyc. Cach xac dinh cac khu vuc do6 bfing cach ndi céac tram do mua thanh mot tam giac.
Tir canh cac tam giac d6 vé& cac dudng trung tryc. Piém giao cac dudng trung tryc chinh 1a dinh da giac
chtra tram do mua. Theo phuong phép nay, cong thirc tinh mua binh quéan luu vie duge viét nhu sau:

X f, + X, fo++x f
X'y = i + 3/, oJo (2.28)
F

voi x',x",...,x", - tong lugng mua cua cac tram do tuwong tng; /', f2,...,f - dién tich cac da giac gan véi cac

tram.

Z cm/nom
90 T
e

80 /§=
70 e —
" /1~TrR=%0

. R4

RNV %> an

U

0 40 ] 2

S ke
80 // B=1 _I'( l/ P]B nan
10 4/ T
o &

20 40 60 80 100 120140160180 200 220 240 X cm/nam
Mua

Hinh 2.4. Quan hé giira béc hoi trung binh nhiéu nam va lwong mwa, lwong nhiét birc xa

2. Béc hoi tir bé mat heu viee gdm c6 bde hoi tir mdt nude va boe hoi tir mat dat (gém ca boc hoi truc
tiép tir dat va boc hoi qua mat thoang cua tham thyc vat). Ciing nhu do mua, do dac bdc hoi d3 duge trinh
bay chi tiét & cac gido trinh khac nhu can bang nudc va cac qui pham. O day s& khong trinh bay chi tiét ma
chi danh gia n6 nhu 1a mot thanh phan cua phuong trinh can bang nudc.

+ Boc hoi tir mdt mede: Khi c6 du tai lidu quan tric khi twong bdc hoi co thé tinh theo cong thire sau:

E, =0,14n(l, — Ly, )(1+ 0,721, ) (2.29)

v6i [y - gia tri trung binh ctua d6 dan hdi hoi nude cuc dai tinh theo nhiét d6 nudce trong thuy vuc; o - do
dan hoi hoi nuéc trung binh (d6 am tuyét ddi cua khong khi) trén do cao 200 cm trén mét nudc; uag - toc

d6 gi6 trung binh & do cao 200 cm trén thity virc; n-s6 ngay trong thoi doan tinh toan.
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Khi khong c6 s6 liéu quan tric thi boc hoi duge tinh theo sd lidu cua tram do gﬁn nhét voi thuy vuc
theo huéng dan ciia qui pham.

+ Béc hoi trung binh nhiéu nam tir mat dat duoc xac dinh theo ban dd déng tri boc hoi hodc tinh toan
theo nhiét d va do am khong khi.

Néu ¢6 lugng mua thi c6 thé tinh toan theo cong thirc Buducd M.1.:

Rﬂ
g [BX[ e |, AL (2.30)
L R

0

v6i E - bde hoi cm/nam; X - lugng mua ndm trung binh cm/ndm; Ry - gia tri can can buc xa ddi v6i bé mat
4m kcal/(cm®.nam); L - nhiét lugng riéng hod hoi bang 0,6 kcal/nam(H.2.4).

Ngay nay dé tinh bdc hoi con c6 nhiéu toan do, tiéu biéu 13 cic toan dd Konstanchinov A.R.,
P.C.Kuzin va B.V. Poliacov.

2.4. BAN CHAT VAT LY CUA DONG CHAY

Sy hinh thanh dong chay tur lic mua roi trén bé mat Iuu vuc dén khi thoat ra ctra d6 vé bién 1a mot qua
trinh lién tuc. Bat cu dang tdn tai nao cua nude trén bé mit, trong t?mg sdu cua dat da, trong chuyén dong
déu tuén theo mot qui ludt nhit dinh thoa méan phuong trinh lién tuc va phuong trinh chuyén dong. Noi
cach khéc, trong qué trinh van dong dong chay ludn bat budc tuan theo cac nguyén tic can bang vat chat va
can bang ning luong.

Tén tai nhidu Iy thuyét vé& mo ta dong chay. Theo hudng mod ta vat Iy thanh cong nhat 1 nha bac hoc
Nga M.A. Velicanov va sau nay dugc G.P Kalinhin, A.N. Befanhi, G.A Alexayev, S.N. Kriski va M. Ph.
Menkel, A.V. Ogievski, B.V. Poliacov, Xocolovski D.L. va P.A. Uruvaiev cu thé va chi tiét dua vao cong
thirc tinh toan. Boi khong thé gidi thi¢u hét cac cong trinh nghién ctru trén nén trong gido trinh nay ching
t61 xin luge mot sb nét co ban cua qua trinh hinh thanh dong chay trén 1y thuyét dong chay suon doc cia
A.N. Befanhi.

Theo A. N. Befanhi qua trinh chuyén dong dong chiy dugc tao thanh va phét trién qua ba giai doan:

1. Giai doan tao dong: tir luc mura roi dén khi bat dau c6 dong chay xudt hién.

2. Giai doan dong chay suon dbc: tir lac bit dau c6 dong chay dén lac két thic hoat dong cia dong
chay trén bé mit suon dbc cia luu vue. Trén suon déc dong chay ton tai dudi cac dang khac nhau, nhung
cuing chung mdt ban chét vat y.

3. Giai doan dong chay trong séng ngodi duoc xét tir luc nude bit ddu nhap vao séng va hé thong song,
ciing tuan theo cac qui luat ciia phuong trinh lién tuc va phwong trinh can bang chuyén dong.

Céc budc chitng minh vin dé nay sé 1an luot dwoc xét qua cac giai doan dong chay.
2.4.1. Giai doan tao dong

Giai doan tao dong bt dau tir lac mua roi trén luu vue. Hat nuée roi Xuéng mit dat, thAm vao long dat
lam ting d6 4m cua dat dan tich tu va tao thanh dong chay. Dé ¢ thé tao dong tir mwa ngay tir luc xuét hién
can phai thod man mot s6 diéu kién.

Xét mot doan suon déc co6 mua roi véi cuong do a(z) va tham voi cudng do i(z). Xuat hién 2 kha ning:

1. a (1) > i (t) — xuat hién ngay dong chay. Va co thé viét cong thic tao dong nhu sau:

a(t)—i(t) = h(t) 231)
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v6i a(t) 1a cudong d6 mua roi trong thoi gian 1, i(2) 1a cudng do thim trong thoi gian ¢, thi (1) goi 14 cuong
d6 tao dong.

2.a (1) <i (1) - chua xuit hién dong chay, va mua roi xudng bao nhiéu thi thim hét bay nhiéu, sau
mot thoi gian nao d6 du dé bao hoa nude trong ting sau dat da thi bat diu xuét hién dong chay mat, tt ca
lwong mua roi déu tao thanh dong chay va luc d6

a@)=nh(@.
Phuong trinh (2.31) 1a mét dang ctia phuong trinh lién tuc.

2.4.2. Giai doan dong chay suon doc

Sau giai doan tao dong bit ddu giai doan dong chay trén sudon dbc. Theo diéu kién hinh thanh dong
chay trén suon déc ngudi ta phan biét c6 4 dang dong chay co ban nhu sau:

Dong chay treo. Ta xét mot bai toan cu thé:

Hinh 2.5. So @6 c4n cin nuwéc trong giai doan dong chay trén swom déc

Cho mot doan sudn dbe dx c6 mua roi véi cuong do a(t), cuong do thAm cua dat 1a i(¢) trong thoi gian
1a dt. Goi dién tich thi€t dién udt 1a w(?) (H.2.5). Cuong d6 tham tai tang th\r hai 1a &(z). Luu luvong nhap tai
mat cat A-A 1a Oy, luu lugng tai dau ra B-B 1a Q,.

Diéu kién dé ton tai dong chay treo 1a:

a(t) > i) vaa)-i() =h dé tao dong chay mat.

% it)>>k (1) dé khong thdm xudng ting sau.

Phuong trinh c4n bang nudc viét cho doan dx trong thoi gian df nhu sau:

Q,dt + ?—gdxdt = Q,dt . (2.32)

Mit khac nguyén nhan lam thay doi can can nudc trong doan dx 1a do mua tao nén:

O,dt + h(t)dxdt - i—fdxdt = Q,dt . (2.33)

. O T
Thanh phan 5_ dxdt 1a bién doi thiet dién uét trén doan dx trong thoi gian dt.
t

Tir (2.32) va (2.33) ta ¢6:
oQ Jw
—= +—=h(r). 2.34
=y (1) (2.34)

24



Phuong trinh (2.34) c6 dang 1a phuong trinh lién tuc.

Dong chay tran ciing véi cac diéu kién doan suon déc nhu ¢ dang dong chay treo, dé c6 dong chay
tran can thoa man cac diéu kién sau:

a() <i() dé khong c6 dong chay treo.

X(t) > oH; KJ ~0

i) >> k(1)
v6i X(1) - lwong nuéc mua; SH- do rdng cia dat trong ting sdu H; KJ- van téc chay theo phuwong nim
ngang trong dat.

Dong chay trong truong hop ndy xuét hién nhu sau. Khi chua bdo hoa nudc trong dat X(¢) < SH thi
chua xuat hién dong chay suon doc. Lugng nudec mua chi cung cap nham bao hoa dat. Khi do hé so6 dong
chay 1 = 0; Lic bat dau xuat hién dong chay thi mua bao nhiéu tao thanh dong chay suon doc bay nhiéu,
luc d6 hé so dong chay 7 = 1.

Phuong trinh dong chay viét cho giai doan nay nhu sau:

20 Jw o A _
5. + Fr a(t) —i(t) = h(t) v6ii(t) = 0néna(t) = h()
L422 _a, (233)

Phuong trinh (2.35) ciing la phuong trinh lién tuc.

Dong chay trong 16p cudi séi. Trong trudng hop a(?) < i(t) dé khong ton tai dong chay treo, KJ = 0,
tang dat da chira cac hat vt chat 1n, k() ~ 0; ton tai dong chay 1p sat mat dat goi 1a dong chay trong hanh
lang cudi s6i. Nhidu nha nghién ciru da chimg minh rang, van toc dong chay trong hanh lang cudi s6i khong
khac nhiéu so v6i dong chay mit.

Phuong trinh dong chay trong 16p cudi s6i c6 thé viét 1a:

74
20 0 _ k.
o x ot
gia st v & const, ma Q = wv ta co:
y 9690 o (2.36)
ox ot

Cong thirc (2.36) ciing thé hién 1a mot phuong trinh lién tuc.
Dong chay trong I6p dat toi xdp ton tai v6i didu kién: a(?) < i(z) dé khong ton tai dong chay treo, KJ #
0 d ton tai dong theo phuong nam ngang, X(#) < 6H dé khong co dong chay tran. Phuong trinh trong
truong hop nay co thé viét nhu sau:
oQ Jw .
—+—=i(t) — k(). 2.37
oz a1 (&) = k() (2.37)
Phuong trinh (2.37) 1a phuong trinh lién tuc.
Nhu viy ca bén dang dong chay trén sudn dbc tir cac cong thie (2.34, 2.35, 2.36, 2.37) déu thé hién 1a
mdt phuong trinh lién tuc.
2.4.3. Giai doan dong chay trong song ngoi

Giai doan dong chay trong song ngoi dugc xy dung theo 1y thuyét Befanhi gdm c6 hai pha chinh:
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Dong chay trong long séng co sé: Long song co s& duge hiéu 1a cac luu vuce bé, voi phép mo hinh hoa
¢6 thé coi lvu vue nhu mot hinh chir nhat ¢6 chiéu dai doan suon ddc 1a /, nhép luu 1a ¢, 36 rong 1a B, chiéu
dai Iuu vuc 1a L. Cong thitc mé ta dong chay trén luu vire co s ¢6 thé viét nhu sau:

Q@ Jw
+ 2% at 2.38
Jdx Ot q(t) (2.38)
hodc 12 véi v = const thi (2.38) c6 thé viét:
o Jdw
v—+—=q(2). 2.39
dx Ot () ( )

Dong chay trong hé thong séng ngoi: Vi hé théng song ngdi ta coi nhu 1a mot tap hop n cac long
song co s&. Mdi luu vie song co so ¢6 hai suon ddc cd chiéu dai bang 2/, phuong trinh vi phan 1 ¢6 dang:

oQ Jdw
—+—=nq(t). 2.40
2 a1 q(?) (2.40)
Goi o la mét do song sudi trén luu vue, tie la:
n= B(x) =aB(x). (2.41)
21
Thé (2.41) vao (2.40) ta dugc:
oQ Jw
—+—=aB(x)q(t 2.42
5z a1 (x)q(?) (2.42)

B(x) 14 chiéu rong ciia luu vuc hé thdng song. Phuong trinh (2.4.2) ciing 12 phwong trinh lién tyc. Tir (2.31 -
2.42) 1a cac phuong trinh mé ta sy hinh thanh dong chay tir khi thanh tao dén vén chuyén trong hé thong
song ngdi déu c6 dang 1a phuong trinh lién tyc. Vay, ban chat vat Iy cua dong chay 1a mot qua trinh lién
tuc. Loi giai cua cac phuong trinh nay s& dugc ban tiép & chuong 7.

2.5. CONG THUC CAN NGUYEN CUA DONG CHAY
2.5.1. Khai niém vé dwdng cong chay truyén

Luu lugng nudc do tai mdt mat cit nao dé 1a biéu thi dac trung dong chay cua toan bd luu vuc ma néd
khéng ché. Trong cac bai toan vé dong chay cuc dai ngudi ta thuong sir dung duong cong tip trung nudc
ddng thoi con goi 1a duong cong chay truyén.

Pudng cong chay truyén 1a duong nbi tit ca nhitng diém cia bon thu nude ma tir d6 nude dong thoi
chay dén tuyén khéng ché.

Puong cong chay truyén tham gia vao rt nhiéu cong thic tinh toan dong chay cuc dai, nhiéu mé hinh
du bao 1l va dugc su dung rat phé bién trong viéc mo hinh hoa céac qua trinh thuy van.

2.5.2. Thanh 13p céng thirc cin nguyén dong chay
St dung duong cong chay truyén va xét mot luu vuc (H.2.6) c6 so dd phan bd cac dudng cong chay
truyén. Gia sir trén luu vue ¢6 mua roi véi cac lugng nude gia nhap 14 Py, P,, P; thi ta ¢6 thé mé ta so dd
hinh thanh luu lugng nudc tai tuyén khdng ché N nhu sau:
01 =Pifi
O, = P\fh + Pofy
03 = P|f5 + P)fs + P3f
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Qs = Pfa + Pofs + Pofs
Os = P\fs + Pofy + Pifs

Qs = Pofs + P3f4
Q7 = Pyfs.
Viét dudi dang tong quat ta co:
O =Rf+hf ++Ff = Zpkjti—kﬂ = ZPz‘—kHﬁ : (243)
k=1
\\ .
- N S
\ ‘\
\\ “\f5
\ \
\ [
\ :A
- \
. £ fy ',
1

Hinh 2.6. Lwu vipc séng va so dé dwdng cong chay truyén
Cong thue (2.43) goi 1a cong thire can nguyén dong chdy. Cong thitc can nguyén dong chay chi ra qui
luat tap trung nude trén lwu vue dén tram khdng ché vai didu kién sy cip nude dong déu xay ra trén toan bd
luu vue va trén mdi don vi thoi gian (ngdy, gid) véi cudng do nhu nhau.
Cong thic can nguyén dong chay duogc sir dung lam co s& ban dau cho nhiéu mé hinh tinh toan

thity van nhu mé hinh 1ii tuyén tinh, mé hinh Nash,... va tham gia vao nhiéu cong thtrc tinh toan dong chay
cuc dai ma chiing ta s€ con gap lai & cac chuong sau.
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‘ChWGng 3 ) ]
PHUONG TRINH CAN BANG NUOC

Phuong trinh cén béng nude thé hién mot dinh luat vat ly théng dung nhét - "dinh luat bao toan vt
chat" trong thily vin. Phuong trinh can bing nudc 13 céng cu rat hiru hiéu dé danh gia tai nguyén nudc va
phéan tich tinh toan dong chay song ngoi.

Nguyén 1y cin bang nudc xuét phat tir dinh luat bao toan vat chat, ddi voi mot luu vuc co thé phat
biéu nhu sau: "Hiéu s6 lwong nueoc dén va ra khéi leu vuc b&ng sw thay doi lwong nudc trén lvu vuc do

trong mét thoi doan tinh todn bat ky". Phuong trinh can bang nudce 1a su dién toan nguyén 1y nay.

Z2 X Z1

Y, Y,

W1 —> W2

Hinh 3.1. Lwu vwec sdng va cac thanh phan can can nwéc

3.1. PHUGNG TRINH CAN BANG NUGC DANG TONG QUAT

Lay mot luu vuc bét ky trén miat dat voi gia thiét c6 mot mit tru thing dimg bao quanh chu vi luu vue
d6 toi tang khong thim nude (H.3.1). Chon mot thoi doan At bat ky. Dya trén nguyén 1y cén bang nudc
giita cac thanh phan dén, trir va di ta c6 phuong trinh can bang nudc.

Phan nudc dén bao gom:

X - lugng mua binh quén trén luu vye,

Z, - lugng nudc ngung tu trén luu vuc,

Y, - lugng dong chay mit dén,

W, - lugng dong chay ngam dén,

U, - luong nudc tri dau thoi doan Az,

Phan nudc di gdbm co:

Z, - lugng nudc bde hoi trén luu vuc,

Y, - lugng dong chay mat chay di,

W, - lugng dong chay ngam chay di,

U, - luong nudc tri cudi thoi doan Az,
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Phuong trinh can bang nudc tong quat c¢6 dang:
X+ Z + N+ Wi -+ Y+ Wy)=U,-U 3.1
hoac la:
X+ (Z-Z)+ (M -1)+ (W, - W) =x AU (3.2)
trong 36 £ AU = U, - U,.
Dé sir dung phuong trinh (3.1) va (3.2) can dua tit ca thanh ph?ln clia can can nudc vé cung mot don

vi thir nguyén.

3.2. PHUONG TRINH CAN BANG NUOC CHO MOT LUU VUC SONG NGOI

Céc luu vyc song thudng duoc gidi han bang dudng phan nudce luu vuc. Tai duong phan nude khong
¢6 sy trao d6i dong chay tir ngoai vao va tir trong ra. Nude c6 thé ra ngoai luu vuc qua mit cét cira song.
Trong tu nhién thu nudc mit va thu nuéc ngam hoan toan khong tring nhau nhung vi khé xéac dinh ranh
gidi d6 nén thudng trong cac tinh toan déu gia thiét nd trung nhau. Thuong d6i véi cac luu vuc 16n gia thiét
d6 c6 thé chép nhan dugc, nhung véi cac luu vuc bé cé hién tugng karst thi diéu nay cé thé dan t6i sai sb
16n khi tinh toan. Do vdy cin c¢6 phuong trinh cin bang nudc cho luu vuc kin va luu vuc ho.

3.2.1. Phuong trinh cin bing nwéc cho luwu vire kin
Luu vyc kin 1a Tuu vue c6 dudng phan chia nudc mit tring v6i duong phan chia nude ngam, khi do
khong c6 nudc mat va nude ngém tur luu vuc khac chay dén, tire 13 tix (3.2)taco ¥, =0 va W, =0, nudc
chay ra ctra qua mat cat1a Y, va W, dat Y=Yo+W,, Z = Z, - Z, 1a hiéu luong bdc hoi vangung tu, ta co:
X=Y+Z+AU 3.3)
3.2.2. Phwong trinh cin biang nuéc cho lwu vie hé
Déi v6i luu vue hé s& ¢6 lwong nude ngam tir luu vue khac chay vao va nguoc lai, khi d6 phuong
trinh can bang nudc s& c6 dang:
X=Y+Z+tAWLAU 3.4)
trong 46 + AW =W, - W,

3.3. PHUONG TRINH CAN BANG NUOC LUU VUC CHO THOI KY NHIEU NAM

Phuong trinh can bang nudc dang (3.3) va (3.4) dugc viét cho thoi doan bat ky Af bang mot nim, mot
thang, mot ngay hodc nhé hon nita. Dé viét phuwong trinh can bang nudc cho thoi ky nhiéu nam, ngudi ta co
thé 1iy binh quan nhiéu nim phuong trinh trén véi thoi doan nam.

Tt cong thue (3.3) xét trong 7 nam ta co:

X, S1+2£AU)
i=1

=L (3.5)
n n

hoac:

+-= . (3.6)
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Bdi cong thuce Zi AU, dat gia tri xap xi bang khong do c6 sy xen k& giita nhitng ndm nhiéu nudc
va it nudc phuong trinh (3.6) tr¢ thanh dang :
X() = Y0+Z() (37)

trong d6

n

onlZn:X.; Y, =

S |~

1
2V 2 =;;Zi
1a cac gia tri binh quan nhiéu nim cta mua, dong chay va bdc hoi. Néu n du 16n thi Xo, Yo, Zo goi 1a chudn
mua, dong chay va bdc hoi nam.

DPéi voi luu vue ho, tir (3.4) véi cac cach lam tuong ty nhan dugc phuong trinh can béng nudc dang

(3.8)
X, =Y, +Z, £ \W,. (3.8)

Trong truong hop luu vuc hé gia tri nhidu nam cua + AW khong tién t6i 0 duoc, boi vi su trao doi

nudc ngam gitia cac luu vuc thuong khong can bang, phan 16n chi xay ra theo mdt chiéu.

3.4. PHAN TiCH CAC NHAN TO ANH HUONG DEN DONG CHAY SONG NGOI THONG QUA
PHUONG TRINH CAN BANG NUGC

Tir phuong trinh cin bang nudc dang (3.3 - 3.8) ¢6 thé rut ra sy phu thudc gitra dong chay song ngoi
va cac thanh phan hinh thanh ciia né theo dang tong quat:

Y =X Z, AW, AU). (3.9)

R& rang dong chay séng ngodi phu thudc vao nhiéu nhan té thong qua cic bién nam & vé phai cia
phuong trinh (3.9). Cac nhan t6 ciing bao gdbm hai nhom: khi hau va mit dém.

Nhén t khi hau phéan anh béng dac trung mua (X) va bdc hoi (2), ma lugng mua va ché d6 mua cling
nhu bdc hoi va ché d6 bdc hoi lai phu thudc nhidu vao nhan té khi hau khac nhu ché do nhiét, ché do am,
ché do gio... Ngoai ra mua va bdc hoi con phu thugc vao nhan t6 mat dém (nhu di phan tich & trén) nhu
dia hinh, 16p tham thuc vat (déi véi mua) va thém cac nhan td thd nhudng, dia chét, tinh trang canh tac va
khai thac ctia con ngudi (d6i v6i dic trung bbe hoi). Mit khac mét dém ciing anh hudng truc tiép dén ché
do nhiét, gio, am... Boi vay, ¢o thé no6i mua va bdc hoi 1a su phan anh téng hop su anh hudng cua nhan td
khi hau va mit dém dén dong chay séng ngoi.

Thanh phan AW chi yéu phan anh diéu kién dia chat cta luu vuc dén dong chay séng ngoi. Doi voi
cac luu vyc kin, thuong cac luu vuc khong c6 hién tugong karst, hoac 1a cac luu vuc 16n c6 do sau cit nudc
ngé‘lm 16n AW = 0. B6i véi cac luu vue nhod hodc ¢b hién tuong kast thudc loai luu vuc ho s€ co AW=0.

Thanh phan AU phan anh muc d6 diéu tiét cua luu vuc dén dong chay tic 1a kha ning trit nude cua
Iuu vuc trong mét doan nhét dinh va su cung cép luong nude dugc tro lai trong thoi doan tiép theo. Kha
ning diéu tiét cia luu vuc phy thude vao didu kién dia chét, thd nhudng, 16p phu thuc vét, dién tich luu
vue, hd ao, ddm va nhimg tac dong cua con nguoi. Dién tich luu vuc cang 16n thi kha ning diéu tiét cang
16n vi: thir nhét 1a do thoi gian tép trung nudc va & vi tri khac nhau ra tuyén cira ra ¢6 su chénh 1éch 16n; hai
12 do nudc mit va cac tang nudc ngam cé thoi gian tap trung khong dong déu; ba 1a do dién tich luu vuc
16n, d6 cit sau cua 1ong song 16n nén trir luong nude ngdm cua lwu vy ciing 16n.

Rung va ao hd c6 kha nang trlt nudc va lam cham sy van chuyén cua nudc mat ra tuyén cura ra; con

diéu kién dia chét, thd nhudng s& anh huong dén tuong tac giita nudc mit va nudc ngam. Cac hoat dong
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kinh té ctia con ngudi nhu 1am hd nhén tao, pha rimg, tip quan va phuong thirc canh tac ¢ thé lam giam
hodc lam ting kha ning diéu tiét dong chay cua luu vuc.

Vi mua thuong xay ra trong thoi gian ngin, ma dong chay thi tip trung vé tuyén cira ra sau mot thoi
gian dai, boi vay su thay doi lugng trit AU so v6i lugng dong chay Y voi thoi gian ngdn va dai ciing khac
nhau. Déi véi thoi doan ngin thi trit lwong AU chiém ty trong 16n so voi ¥ vi khi d6 lugng mua sinh dong
chay chua tap trung hét ra tuyén cira ra, con khi thoi doan dai thi s& c6 birc tranh ngugc lai. Néu thoi doan
1a nhiéu nam thi anh huong cta AU sé& khong con nira.

Phén tich anh huéng cua cac nhan t6 mat dém va khi hau dén dong chay song ngoi dic biét c6 ¥ nghia
khi lya chon phuong phap tinh toan thuy van cho nhiing Iuu vuc cé it va khong c6 tai li¢u duoce trinh bay

trong cac chuong sau.

3.5. PHUONG TRiNH CAN BANG NUOC AO HO, PAM LAY

3.5.1. Phuong trinh cin bang nuéc cho ao hd
Phuong trinh cin bang nudc hd chita c6 dong chay c6 thé thé hién dudi dang:

X+ +W-2'-Y,- W, =AU (3.10)
trong d6 X, Z', AU’ 1an luot 1a lugng mua, bdc hoi va thay ddi trit luong nudce cia hd; Yy, W 1a lugng nude
mat va nudc ngam chdy vao ho; Y, W, 1a lugng nudc mat va nudc ngadm tir ho chay ra.

Dbi voi hd chira khong cé dong chay thi ¥», W, bang 0 va phuong trinh cin bang nudce ¢ dang:
X+ +W-2Z'=AU (3.11)
Néu viét phuong trinh can biang nudc cho thoi ky nhiéu nam dbi voi ho thi AU’ = 0 va dbi voi nhing
ho 16n thi thanh phan dong ngadm hoan toan khong dang ké so voi dong mat nén (3.10) va (3.11) c6 dang:
X+h--Z2'=0 (3.12)
va

X +Y -2'=0. (3.13)

3.5.2. Phuwong trinh cin bing nwéc cho dim liy

Vi tri ctia dam 14y trén luu vyce song ngodi anh hudng truc tiép t6i can can nudce cia nd. Ta xét trudng
hop dam lay & ha luu va thuong luu.

Phuong trinh cén bang nuéc cho dam lay ha luu c6 dang:

X'+ Y+ Y+ W-YLxY,-Z"=AU" (3.14)
v6i X - lugng mua trén dam lay, ¥; - dong nudc mit theo séng, subi vao dim lay; ¥, - dong nuwdc mit tir
bé mit luu vuc 1an can d6 vao dam lay; - dong chay ngam dén dam lay; Y, - dong mit ra khoi dam lay,
Yy - trao d6i nuéc theo chidu thing ding; Z" - bdc hoi tir dam lay; AU" - sy thay d6i trit luong 4m trong
dam lay.

Con phuong trinh can bang nudc dbi véi dam lay thuong luu khong co lwong nudce gia nhap khu gitra
nén co thé viét:

X"-Y,-Z"=AU" (3.15)
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3.6. CAN CAN NUOC VIET NAM

3.6.1. Tai nguyén nwéc toan linh thd

Trén lanh thé Viét Nam hang nim tiép nhan mot luong mua trung binh 13 1900 mm, tinh ra khéi
lugng 1a 634 ty m’ nude. Trong do di vao hinh thanh dong chay song ngoi 1a 953 mm hodc 316 ty m® nude,
nhu vay hé s6 dong chay 1a 0,50. Trong d6 toan by dong chay trong song ngoi chiém khoang 34% hay 107
ty m® nude hay 324mm, con lai 66% la dong chay mat bang khoang 629 mm hay 209 ty m® nuGe. Dy trix
4m trong dét 12 426 ty m® nudc hodc 67% cua muwa (1285 mm). Viét Nam thudc vao nhém nhiing nuée c6
tai nguyén nudc tai chd gidu c6, ngodi ra con thu nhap nguén nudc ngoai lai tr Trung Qubc, Lao,
Campuchia 13 132,8 ty m’/ndm. Dic biét ddi v6i hai ddng bang Bic Bo va Ctru Long, chung ta khong thé
tién hanh nong nghiép thim canh néu khong c6 ngudn nude nay vao mua kho, song vao mua lii nguén nudc
nay cling gy ra nhitng kho khan khong nh.

Xét vé& phuong dién mirc dam bao nudc tinh theo diu ngudi, Viét Nam dung hang thir 10 trong cac
nuée chau A v6i 6000 m*/nam, dong chay sdng ngdi vao loai trung binh, song vé muc dam bao nudc ngdm
lai vao loai thép.

Nhu d3 biét, Viét Nam 1a nudc c6 nghé trong lua nuéc sém ¢ Pong Nam 4. Cho t6i nay dit nong
nghiép dat téi 5 triéu ha trong d6 80% la lha va mau. Dién tich dugc tudi nudce 1a 2,9 tri€u ha, néu ta léy
tiéu chuan nudc 1a 12800 m3 cho hai vu laa, thi 2,9 triéu ha laa s& st dung 37 ty m’ nude léy tur song, nghia
1a bang 12% toan bd dong chay séng ngoi va 35% dong chay ngam. Theo tiéu chuan cua Lién Hop Qudc
(FAO) chi nén str dung 1/3 luong nude ngam. Didu d6 xuét phat tir sy duy tri kinh té k¥ thuat vao bao vé
mdi truong. Do vay, chiing ta ¢ thé thay rang: giai quyét cac van dé nudc ¢ Viét Nam gin lién véi sy dicu
hoa trong phan phéi cac ngudn nude ma & mot sé ving kinh té van d& d6 rat gay cén.

3.6.2. Tai nguyén nwéc theo 7 ving kinh té néng nghi¢p

Theo Pham Quang Hanh, ving doi niii Bdc Bé gé)m toan bo vung ddi nai tir vi tuyén 21 tro ra. Dién
tich cua ving 98,2 nghin km® v&i déan sb 8 triéu. Ving nay bao gdm céc kiéu canh quan tir rimg ntra rung
14, rimg kin thuong xanh mwa 4m nhiét di nui cao toi rimg kin thuong xanh mua am nhiét d6i. Pac diém
chung cua cac kiéu canh quan nay 1a sy c6 mit cua mua khé hanh va 4m. Ving kinh t& Bic Bo co tai
nguyén nudc phong phi. Luong dong chay toan phan 948 mm, luong nudc ngadm 354 mm, luong trir 4m
1124mm, ching tuong tmg véi khdi lugng nude: dong chay song ngdi 93 ty m’, dong chay ngdm 35 ty m3
va nuée trong dat 120 ty m’. Do sy tp trung cua i, dong chay mat dat 594 mm Gng v6i 58 ty m® nude.
Mitc dam béo nudc song ngodi va nude ngim tinh theo diu ngudi 1a 11,6 nghin m® va 4,4 nghin m® trong
nam. Trong dia hinh ddi nui chia cat, phat trién cong nghiép c6 tudi ¢ day bi han ché. Vi vy luong nudc
trong dat c6 y nghia 16n va vai tro cta 16p phu thuc vat voi tu cach diéu tiét nudc trong dit dong vai trd
quan trong dbi v&i canh tac khong tudi nudc trong mua kho. Poi voi ving nay viée to chie xen k& trong
khong gian cac cdy trong nong nghiép va 1am nghiép nhu nhiing dai rimg vira phong ho va vira khai thac la
hét stc toi wu. Ving nay thudc khu vuc nudi dudng céc song dong bang. Trong vung nay di xay dung mot
hd chira 16n nhu Thac Ba trén séng Chay vé6i dung tich 3,6 ty m® nudce. Nhiing hd chira nay tao ra nhiing
ngudn thity dién quan trong ddi voi su phat trién kinh té & dong bang va trung du Bic Bo.

Viing dong bang Bdic B véi dién tich 17,4 nghin km?” va dén s6 11,8 tridu ngudi, mot ving dong dan
nhit Viét Nam. Dién tich trong lta chiém téi 43% tong dién tich, bang 751 nghin ha, song ngudn nudc dia
phuong khéng 16n. Lép dong chay séng ngoi dia phuong 762 mm, dong chay ngam vao song 354 mm,
dong chay trong dit 1179 mm, twong tmg khéi lwong nam 13 ty m’, 3 ty m’® va 20 ty m’, tinh theo diu
nguoi. Dé tién hanh hai vu 1ga trén tich 751,000 ha, riéng moa kho can t6i 9,6 ty m® nude chi yéu 1a nude
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ngm trong song. Song nudc ngim trong séng dia phuong chi ¢é 3 ty m”, con lai 6,6 ty m® nude phai 13y tir
ngudn nudc ngam ngoai lai, ma ching ta ¢6 40 ty m’. Giita lac kho han, sb nude ngoai lai khong chi cin
cho tudi ma con can cho sinh hoat, cong nghiép, cac loai thily dién va chéng xAm nhép man do thuy triéu.
Nguoc lai vé mua Iii, mang ludi song dong bang phai tiéu trén 75 ty m’ dong chay mat ngoai lai trudc khi
di qua Thii d6 Ha Noi, do d6 trong truong hop nguy hiém phai thao nudc qua dap Day lam tran ngap phan
phia Déng cta dong bang.

Viing kinh té thir ba nim gitra 21° va 15° vi bic véi dién tich 52.000 km? va dén sb 7,4 triéu nguoi.
Dién tich dit nong nhiép khong cao. Song ving nay ding thir 2 vé d6 giau nudc. Lép dong chay song bang
1338 mm, dong ngdm 424 mm, luong trit 4m 1206 mm Gng v&i khdi lugng 69 ty m’, 22 ty m® va 63 ty m’.
Miic bao dam dugc tinh theo déu ngudi, dong chay song 1 9,3 nghin m® va 3 nghin m® dong chay ngim.
Pung vé mit sinh thai cdy trong, viing nay c¢6 mua khod ngin va cac cdu tric cac thanh phin can can nudc
theo kiéu canh quan rimg kin thudng xanh mua 4m nhiét d6i. Nhung muc d6 tap trung cua dong chay mat
cao v6i 914 mm, 47 ty m’ - 63% dong chay toan phén n6i 1én sy de doa cua nan lut. C6 diéu kién thuén loi
1a 1&i & ddy tuy manh nhung chi trong thoi gian ngén, do d6 ngap it.

Viing kinh té thir tr 1a ving thuan loi vé tai nguyén nudc véi mirc do dam bao nudc theo dau ngudi
11,8 nghin m® dong chay song va 3,3 nghin m® dong chay ngdm. V& khéi luong nudce céac loai gdm 68 ty m’
dong chay song, 19 ty m® dong chay ngdm va 40 ty m® nu6e trong dét img voi cac 16p dong chay 1524 mm,
424 mm va 900 mm. Ving ndy bao gdm nhiéu dong bang nhoé ngin béi cac diy niii ddm ngang. Hau hét dat
dai canh tac trén cac thém phu sa ¢d hién dai. Do dia hinh tiéu nudc tdt va dat dai co thanh phén co gioi nhe
nén hé nz'ing 1a han, hé mua 1a Iyt. Ving nay rt can cac hd chira nho dé didu tiét va cling rat thuén loi cho
su phat trién cac loai nay. Py 1a ving diu tién ¢ nude ta dd nhan duoc nudc chuyén tir cic hé théng song
Pong Nai vé dong bang duyén hai thong qua hé thong thuy dién Pa Nhim. Trén mot khu vuc dong bang
khong rong, sy phdi hop cta nai hung vi va dong lua xanh ém dém, nhiing hd khong sau, nudc trong hoa
v6i mau xanh cia bién da 1am cho ving nay c6 vé dep kho ta.

Viing kinh té thir ndm nam trén cao nguyén suon Tay Truong Son. Cau triic ciia cac thanh phan can
can nude gidng voi ving kinh té thir nhat. Lép dong chay song ngodi 902 mm, nude ngdm 345 mm va nude
trong dat 1502 mm. Do mat d dan thip nén nudc tinh theo diu ngudi rat cao, 35,2 nghin m® dong chay
song ngodi va 13,4 nghin m’ dong chay ngdm. Dy 1a ving dau ngudn cia cac song db vao song Mé Kong.
Bit ngudn tir nhitng nui cao rdi d6 vé cao nguyén, ché d6 dong chay song phuc tap, nhidu khi trai pha véi
dong chay dia phuong khi vé dén ha luu. Piéu d6 s& 1am cho viéc diéu tiét rt phic tap, dic biét dbi véi cac
du an tudi. Thuy 1gi nho & day rat thich hop va hiéu qua kinh té cao, thi du nhu: nuéc dua tir dap thuy dién
Pa Nhim vé dong bang Phan Rang van chua dugc sir dung mét cach hop ly, mot phan vi dat & day kém phi
nhiéu, lao dong con qué it. Vung kinh té nay 1a ving doc nhat cia nudc ta ¢ dia hinh cao nguyén bang
phang, trén d6 phu 16p bazan c6 tudi khac nhau. Song do su c6 mit ciia mua kho rd rét va phan hoa rat
phtre tap (tuy thudc vao hudng son vin va d cao), nén tiém ning cua dit dai chi trd thanh hién thyc khi
mua kho duoc diéu tiét boi kha ning thdm nudc va gilt nudce cua dia hinh va dat. Mot diéu dang luu y o day
13 & nhitng noi c6 dat bazan tré thudong 14 noi c6 mang ludi song phat trién yéu, dia hinh kém chia cit va do
d6 van dé diéu tiét bang hd chira 16n kém hitu hiéu. Theo du 4n cia song Mé Kong va clia mién, ving niy
c6 thé xay dung 34 cong trinh thuy loi, thay dién t6i wu vé mat kinh té k¥ thuat. Theo nhiing s6 liéu tinh ra:
Tay Nguyén hang ndm c¢6 50 ty m’ nudc song ngdi trong do dong chay mat 31 ty m® va 19 ty m® dong chay
ngdm. S6 34 cong trinh hd chira 16n c6 thé didu tiét duge 23 ty m® nude, con lai 8 ty m® nude co thé didu
tiét bang cac hd chira nho. Cac cong trinh 16n c6 thé tudi 307400 ha va cho 3679 megawat dién. Nhu vay
dién tich duoc tudi chi bang 1/20 dién tich ciia ving trong khi ving dugc tudi thuan loi chua phai 1 ving
dat mau m&, cac ving dit bazan lai thiéu ngudn nudc. Huéng phat trién cic ving chinh 1a xay dung cac hd
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chira nho két hop voi thity dién nho dang nudce, xay dung quy trinh trdng trot theo hudng nong 1am két hop
v6i cac bién phap to chirc cdy trong nham gitr Am chng bdc hoi va cac hién twong kho han  cuc doan.

Viing kinh té thir séu 1a ving twong ddi nghéo nude, hang nam thu nhan 12 ty m® dong chay séng ngoi
(479 mm) 6 ty m® dong chay ngim (242 mm) va 43 ty m> nudc trong dat (1845 mm). Sy uvu thé cua dia
hinh thém ¢6, nhiéu noi phu 16p bazan day véi do chia cit yéu tao diéu kién thudn lgi cho phat trién cdy cao
su, café, ciy an qua. Dé tudi dugc 646 nghin ha dit nong nghiép hién co can 9 ty m’ nude véi luong tudi
14.000 m’/ha. Luong nudc yéu cdu cao nhu vdy cho thdy khong thé phat trién cic cdy cong nghiép néu
khong dat van dé diéu tiét va bao vé ngudn nudc. Hién nay trong ving dang xiy dung cong trinh Diu
Tiéng trén séng Bé va Tri An trén song Dong Nai. Hudng phat trién clia ving nay giéng nhu ving 5.

Viing kinh té thir bay 13 ddng bang song Mé Kong. D6 1a ving c6 tiém ning ndng nghiép 16n, chiém
t61 50% dat nong nghiép ca nude. Hién nay trén 2,5 triéu ha con trong mot vu trong mia mua. Ngudn nude
song ngdi dia phuong chi ¢6 9 ty m’ trong d6 ¢6 2 ty m® nude ngdm. Trong khi d6 lwong nude ngoai lai di
va0 99,4 ty m® nudc séng ngodi va 33,4 ty m> nude ngdm. D dam bao cung cp nudce cho 2,5 triéu ha trong
mua kho cin t&i 35 ty m® nude, nhung nude song Mé Kong chi ¢6 thé 1dy duge 10 ty m’, (chi thoa man
duogc 1/3 nhu cau), boi vi néu 1iy nhiéu hon s& xay ra tai hoa xAm nhap mian cia thuy tridu va chét lugng
nude do thai sé co nguy co bi de doa

Trén day ching ta d3 danh gia tai nguyén nudc cia nhiéu ving kinh té, va ciing d thiy nhitng van dé
vé nudc dit ra cho mdi ving. Song chung ta khéng nhan thirc hét nhitng kho khin vé nudc néu khong xét
t6i dic diém bién dong vé tai nguyén nudc cua ving nhiét doi gié mua, chi tiét vé phan nay s& dé cap ¢
chuong 6.
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_ Chuong4 5
CHUAN DONG CHAY NAM

4.1. DINH NGHIA VA KHAI NIEM

Chuén cac dic trung ché do thuy vin 1a gia tri trung binh nhidu ndm cta no véi thoi doan tinh toan di
nhiéu sao cho khi tang chudi tinh toan thi gi4 tri trung binh ciia chiing khong thay déi.

Dé tién chon lwa nguoi ta thudng 14y mot sb chin cac chu ky thay ddi cua dic trung dang xét. Thyc té
dé 1ay chuan cac ddc trung ché do thiry van, d6 dai chudi can khoang 40 - 60 nam.

Chuéan dong chay nam 1a gia tri trung binh nhiéu nim, bao gdm mot vai chu ky thay doi tron ven cia
dao dong lwong nude song véi cac didu kién dia 1y canh quan khong ddi va cing véi mot mirc khai thac
hoat dong kinh té trén bé mit luu vyc.

Chuan dong chay nam 1a mot dic trung 6n dinh, 14 co s dé xac dinh khai quat vé tai nguyén nudc cia
mot luu vuc hay mdt vung 1anh thd. N6 nhu 12 mot diém tua hay 1a chuén muc dé xac dinh céac dic trung
thiy véan khéc.

Tinh 6n dinh ctia chudn dong chay ndm dugc xac dinh boi hai diéu kién:

1) Nhu 1a dai lugng trung binh nhiéu nim hau nhu khong thay ddi néu ta thém vao chudi nhidu nim
mot vai nim quan tric.

2) N6 1a ham chu yéu cua cac nhan té khi hau (Iwgng mua va bdc hoi) ké ca gia tri trung binh cua
chung, va chinh cac nhan té nay ciing 1a cac dic trung khi hau bén vimg ctia luu vuc hay ciia ving.

Chudn dong chay nam c6 thé thé hién dudi dang luu lugng binh quan Q (m?/s), tng lwong nude binh
quan ne‘th(m3), mobdun dong chay trung binh nam M (I/s.km?), 16p nuée trung binh nimY (mm) cho
toan bd dién tich luu vuec.

Céac dac trung chuin dong chay nam biéu thi dudi dang M hoac Y mang tinh dia déi, tirc 1a no6 bién
@i tir tir theo lanh thd va c6 thé 1én ban db.

Phu thudc vao thong tin cua ché d6 séng ngodi ma chuin dong chay nam c6 thé tinh:

+ Theo s6 liéu do dac tryc tiép vé dong chay séng ngoi cho thoi gian du dai, dam bao do chinh xéc khi
xéc dinh chuan dong chay nam.

+ Bang cach dua chudi dong chay trung binh quan tric trong thoi doan ngan vé chudi kéo dai ctia song
tuong tu.

+ Khi hoan toan khong c6 sb liéu thi chuin dong chay nim xac dinh bang viéc khai quat két qua tir
chuan dong chdy ndm céac vung khac hoiac trén co s¢ phuong trinh can bfing nudce.

Tuy nhién viéc c6 mot chudi sé liéu du dai 1 vo cling quan trong dé danh gia va tinh toan chuan dong
chay nam. D6 chinh 13 co s& dé danh gia ché d6 nudc twong lai khi thiét ké hd chira, dé didu, cau cong va
cac cong trinh thuy khac. Pac trung dong chdy dugc xdc dinh budc dau véi trang thai ty nhién cla song
ngdi sau d6 dan duoc hiéu chinh tuy theo mirc d6 khai thac tai nguyén nudce trén luu vuc.

4.2. XAC PINH CHUAN DONG CHAY NAM KHI CO PAY PU TAI LIEU QUAN TRAC

Chuan dong chay niam ciing nhu mt gié tri trung binh cia chudi thong ké, xac dinh theo cong thirc:
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Y Q1+Q2+"'+QN—1+QN ZQI
Oy = N =N (4.1

voi QN - chuan dong chay nam m’/s; 01,05......0n.1, Oy - céc gia tri dong chay nam cho thoi ky nhiéu nam

(N nidm). Khi tang tiép tuc chudi thi dai lugong trung binh s6 hoc QN khong thay ddi hodc it thay doi.

Do d6 dai cac chudi dong chay nam thyc t& khong dap ung dugc yéu ciu (khong vuot qua 60-80 nam,
ma thuong 13 20-40 nim) nén chudn dong chay niam tinh theo(4.1) thudng sai khac gi tri Qy VOiN -
mot dai lugng 6, nao do, tirc la:

O, = O + 5 (4.2)
v6i Qp, - dong chay ndm theo diy quan tric hitu han » nam; Oy - sal s6 quan phuong trung binh 7 nam.

Theo 1y thuyét sai s6, dai lugng Ggn phan anh sai khac cia gid tri trung binh n ndm véi chuan dong
chiay nam Q,; cho N nim véi N — oo, s& bang:

20 43)
O, =——F— .
On \/;
v6i op - do léch quan phuong trung binh gid tri don vi cua dong chay nam Q; véi tri trung binh n ndm hay
1a trung binh cta binh phuwong d6 léch cac thanh vién ciia chudi gia tri dong chay nam Q; véi gia tri trung
binh Qo,,'

Xac dinh o theo cong thirc:

- JZ(Q_% w

n-1

bé so sanh do chinh xac cia viéc xac dinh chuan dong chay nam song ngoi c¢6 lugng nudc khac nhau
thuong stir dung sai s6 tuong doi o, xac dinh theo cong thurc sau:

(o (o
o, =2 100=+——2— 100=+—-100% (4.3)
QOn Q()n n_l \/;

v6i C, = 6p/Ops - hé s6 bién ddi chudi gia tri dong chay nam cho # nam.
Heé sb bién ddi dong chay dic trung cho su dao dong céc gia tri dong chay nim quanh dai lwong trung
binh ciia ching va dugc xéac dinh truc tiép theo chudi quan tric.
Tir cong thirc (4.5) d& dang xac dinh sd nim quan tric n can thiét &é nhan duoc chuan dong chay nim
v61 d0 chinh xac cho trudce va voi C, khac nhau:
- c,’10*
o

n

(4.6)

Chi trong truong hop d6 dai chudi nim quan tric 16n hon 50-60 nam thi chudn dong chay nim dugc
tinh v&i d6 dai toan chudi.

43. LUA CHON THOI KY TINH TOAN

Thoi ky tinh toan hiéu qua can phai x4c dinh trong moi trudng hop khi ma chudi ndm quan tric khong
vugt qua 50-60 nam. N6 bao gém cac chu ky ddy du cac nhém ndm nhiéu nuée va cic nam it nuée. Chi
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nén chu ¥ vao cac chu ky dai, cac chu ky ngin (2-4 niam) nam trén cic chu ky dai khong tinh dén, bo qua
céc chu ky khong kin (c6 nghia 13 chi ¢6 hodc nhom nam it nude hodc nhom nam nhidu nudc).

Khao sat tinh chu ky ctia dao dong dong chay nam mot con séng nao d6 va xac dinh tinh tuong Gng
dao dong cua mét ) song cua mdt khu vuc nao do can xay dung dd thi duong qua trinh téng hop

2 (K -
C

v

=f®

3.5 4

AR N\ /\

T v T T T T v
-0.51971 1976\/ 1981 1986\\/ 1991\/ 1996 2001

-1.5 -

Hinh 4.1. Pwong cong tich luy hiéu sé séng Ca - tram Dira

Khi x4y dyung cac duong qua trinh nudc voi sb liéu nguyén thity rat hay gip truong hop xut hién cac
chu ky nho trén nén dao dong nhiéu nam. Dé tranh nhuge diém d6 thuong phai dung dén bién phap lam
tron cac dudng qua trinh. Mot trong nhitng bién phap thudong hay sir dung nhit 1a nhom gia tri dong chay
nim theo mot thoi doan nao dé, loai do thi nay tranh dugc nhiing dao dong dia phuong trén dudng qua
trinh.

Phuong phép 1am tron hay str dung nhét trong tinh toan thity vén 1a duong cong tich luy hiéu s6 (hay
con goi la duong cong téng d6 Iéch khdi gié tri trung binh) (H.4.1). Pudng cong nay khong chi tién lgi cho
viéc xac dinh chu ky dao dong ctia nude séng ma con rat tién loi khi so sanh chu ky thay déi nudc giita cac
con sdng tuong tu.

Xay dung dudng cong tich luy higu s6 dugc tién hanh theo cac budc nhu sau:

Hé s6 md dun duge tinh Ki=0/ QN hoac K;=M;/ M
!
1. Cong don do 1éch hé s6 mo dun cia chudi voi gia tri trung binh nhidu nim bang 1 {Z (K, - 1)}
1
v6i K - hé s6 mo dun.
13
2. Lap quan hé Z(Ki -1) = 1.
1
3. Do hé s6 md dun phu thudc vao mirc do bién dong (hay 1a hé sé bién d6i) cua dong chay nim nén

khi so sanh dao dong dong chay nhiéu nim cua nhiéu song khac nhau ngudi ta khuyén nén st dung quan hé
da triét anh hudng cua CU :

2 (K -]
C

v

=f@®. (4.7)
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C6 thé dung nhiéu duong qua trinh 1én mot do thi va db thi nay goi 14 do thi hon hop.

Ho duong cong dang (4.7) ciing nhu moi dudng cong tich phan khéc c6 nhiing tinh chat nhu sau:

Do 1éch cua gia tri trung binh dai lugng (hé s6 md dun) cho mdt doan thoi gian m bét ky nao vdi gia
tri trung binh ctia n6 cho thoi doan nhiéu nam dugc déc trung boi tang goc nghiéng cia duong thang noi

hai diém dau va cuoi cua doan véi truc hoanh va dugc xac dinh theo cong thuec:

K,-1=-4_= (4.8)

v6i I I, - tung do dau va cudi dudng cong trén doan m; m - sé nim trong doan.

Thoi doan ma goc nghiéng 1én phia trén va (Ky, - 1) duong Gng voi cac ndm nhiéu nudce, con thoi doan
ma (K, - 1) am, Gng vdi cac ndm it nude.

Néu trong mdt vung nao do thiéu d6 dai nam quan tric dé xac dinh chuan dong chay nam véi d6 chinh
xé4c yéu cau thi tién hanh st dung theo chudi dang c6 va danh chip nhan sai s, gia tri nay (chwa duoc goi
1a chuan) goi la gia tri trung binh thoi doan.

Khi gip chudi quan tric ngin nén luu y rang néu chudi chi co mot hodc vai chu ky du thi viéc thém
mot s6 nam quan tric nhiéu nude (hodc it nudc) vao chudi nhiéu ndm co thé (mic du chudi duoc kéo dai)
tang sai s6 xac dinh chuin dong chay nim mot cach dang ké.

C6 thé so sanh cac duong cong tich luy hiéu sé cua cac con song twong ty nhau dé 1am tron mot vai

chd phan chia chu ky khong rd rang trén mot duong cong nao d6, gy boi cac nguyén nhan cuc b.

4.4. TINH CHUAN DONG CHAY NAM KHI KHONG PU SO LIEU QUAN TRAC

Trong thyc té tinh toan chuén dong chay nim va dai lwong xac sudt dam bao khac nhau ciia né thuong
gip cac chudi ndm quan tric ngan, do dai ctia nd khong dam bao thu duoc két qua véi do chinh xac doi hoi
(5-10%). Trong nhiing truong hop do can dua chudi dong chay nim quan tric ngin vé thoi ky nhiéu nam
theo song twong tw c6 chudi nam quan tric du dai, dam bao d6 chinh xac doi hoi, va dao dong dong chay
nim tuong ng véi dao dong cua chudi tram tinh toan.

Néu song tuong tu c6 d6 dai nim quan tric dam bao d6 chinh x4c dé ra ciia chuan dong chay nam tai
tram tinh toan, thi chuan dong chay nam tinh todn duoc xac dinh truc tiép theo chuan dong chay nim song
tuong tw. Trong nhiing truong hop khac ddi véi song tuong tu, dung duong cong luy tich va theo do xac
dinh thoi ky tinh toan.

Chon céac luu vuc gﬁn v6i song hodc tram tinh toan lam tuwong ty ¢6 cung mot diéu kién déng nhét vé
vi tri dia ly va dd cao, cung cac nhan t6 anh huong khi hau va mat dém(ao hd, dia hinh, dic diém dat dai va
V.V..), can tinh dén ca do léch dong chay tu nhién gitra hai luu vyec.

Tiéu chuan chinh xac va khach quan nhit dé liwa chon séng tuong tu 1a tinh dong bd dao dong cia mod
dun dong chay nam va quan hé trong quan chit ché giita hai tram cho thoi ky dong nim quan tric. Quan hé
giita hai tram c6 thé 1ap bang phuong phéap giai tich hodc dd giai.

Quan h¢ gitra hai tram tinh toan va song tuong tu coi la chat néu nhu hé s6 tuong quan r > 0,8.

Moi diém léch vuot qua 15% can phai duge 1am sang t6 trén co s& phan tich thiy vin.

Hé sb tuong quan cip r dugc xac dinh theo cong thirc:

. Z(yi = Y )(x; — %)
V20 = 50 Y, - x,)’

“4.9)
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hoac:

r= Z(Kyc_ ng’c D 4.9)
n

véi y; va x; - cac gia tri dong chdy nam twong ung cic chudi dang xét; y, va x - gia tri trung binh dong chay
nam moi chudi; K, va K, - hé s6 mo dun dong chay nam hai chudi; C,, va C, - h¢ s6 bién d6i dong chay
nam tai cac tram trong thoi ky dong ndm quan tric n.

Tinh toan hé sé twong quan va xac dinh phuong trinh duong thing hdi qui quan hé cia hai bién dan
theo mot bang chuyén dung.

Theo ly thuyét sai sd, sai s6 tong cong (%) ddi voi chudi kéo dai bang:

o=+0]+0; (4.10)

véi oy - sai s6 dai lugng trung binh tir chudi nim quan trac dai tai tram géc ¢6 d6 dai n nam, xac dinh theo
cong thic (4.5); o5 - sai s6 twong quan (quan hé) dong chay cho thdi ky dong ndm quan tric, bang:

C,V1-r?
T

v6i C,; - hé s6 bién d6i dong chay nam tai tram din cho thoi ky ddng quan tric; » - hé sb trong quan dong

(4.11)

chay nam hai tram; » - 6 naim dong quan tric.

Khi phan tich cac quan h¢ nhan dugc ta rit ra cac dang quan hé chu yéu sau:

1. Quan hé duong thing tuyén tinh di qua gdc toa do:

M =aM, (4.12)
véi M va M o twong g 1a chuan dong chay niam song tinh toan va song twong tu, a - tang goc nghiéng
ctia dudng thing so véi truc séng twong tu.

Loai quan hé nhu vdy thuong gip trong truong hop khi ma dao dong dong chdy nam tai ca hai tram
nhu nhau va hé s6 C, gan nhau. Chuan dong chay nam tram ngin xéac dinh tryc tiép trén d6 thi quan hé theo
chuin dong chay ndm tram song tuong tw, khong can phai khoi phuc chudi dé tinh trung binh vi nhu viy
chi lam tang khoang sai 50 1én ma thoi.

C6 thé giai quyét tot van dé trén bé“mg phuong phap gidi tich, ing dung phuong phap hé s

M=M,—" (4.13)

v6i My, - dong chay nam cho thoi ky nim quan tric ngin theo song tinh toan; M, - dong chay nim cho
thoi ky nam quan tric ngin theo song tuong tu.

Cong thirc (4.13) co thé viét dudi dang:

M
M= K—”’ (4.14)

v6i K, - hé s6 mé dun trung binh.
2. Quan hé dwong thang nhung khéng di qua goc toa d¢ ma cdt tai b mot trong hai truc toa dé:

M =aM ,+b (4.15)
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Quan hé (4.15) chimg t6 ring v6i gia tri dong chay nim nhé mot trong hai séng khong c6 dong chay.
Quan hé nhu vay chung té dao dong tai hai song khong déng bd va hé s6 bién doi cta hai tram khéac nhau.
Trudng hop nay chuan dong chay niam cta chudi ngin ciing ly truc tiép tir quan hé theo chudi c6 nim
quan tric dai.

Trudng hop hé sé bién ddi hai tram chénh 1éch nhau 16n khi 14y chuan dong chay ndm c6 thé gip sai
s6 16m, chi khi lugng nudc séng cua chudi ndm quan tric ngin bang chudi nim quan tric dai thi moi dam
bao do chinh xac trong tinh toan.

3. Khi ¢6 s6 ndm quan trdc dong thoi tir 10-15 ndm hodc hon va gia tri hé sb twong quan dong chay
niam khong nho hon 0,8 c6 thé dan dai lugng trung binh nim quan tric ngin vé& chudi nim quan tric dai
bang phiong trinh hoi qui:

— o —
M =M, +r—=(M,-M,,) (4.16)
GMa
véi M - chuén dong chay nﬁm(l/s.kmz); My, - dong chiay nam trung binh chudi nim quan tric ngin
(/s.km2); oy, - 46 1éch quan phuong trung binh ctia mé dun dong chay nim; » - hé sé twong quan giira gia
tri dong chay nam ciia cic nim quan tric dong thoi; a - chi s ky hiéu dic trung d6 Gmg vdi séng twong tu.

4. Trong mot sb truong hop cdc diém diea lén do thi khong tudn theo qui ludt dwong thang ma bd tri
gan mot duong cong nao d6. Néu c6 co so gia thiét rang cac diém bd tri khong ngau nhién ma phan anh
tinh chét dao dong cua dong chay nim thi quan hé dé duoc ding dé tinh toan. C6 thé dung quan hé d6 dé
khoi phuc dong chay ciia nhirg nam khong quan tric va theo chudi méi tinh cac dic trung cua dong chay.

5. Trong truong hop riéng thudng gip voi sdng twong tu gia tri trung binh cia ca thoi ky ngan va dai
gidng nhau khi d6 viéc din vé chuin khong thuc hién duogc vi véi bat ky quan hé nao thi tinh toan gia tri
trung binh déu khong thay ddi.

6. Néu cac hé s6 bién doi C, sai khdc Ién (vugt qua 20-30%) ap dung phuong phap so sanh duong
cong dam bao dong chay niam, khi d6 xac sudt thién I6n dong chay nim mét s6 nam cy thé 1a ddng déu voi
ca hai tram. Dong chay trén song tuong tu cho tit ca cic ndm phan b theo th ty giam dan xac dinh theo
x4c suét thién 16n coa dong chay tai tram tinh toan.

7. Khi tai ving quan tric hoan toan khong cé tdi liéu dong chdy nao c6 thé dung dé kéo dai thi c6 thé

kéo dai chudi theo tai liéu mua hodc d6 hut 4m cua khong khi nhung tat nhién la d6 chinh xac thép hon.

4.5. XAC PINH CHUAN DONG CHAY NAM KHI KHONG CO TAI LIEU QUAN TRAC

Nhiéu khi ta gip phai truong hop trén ving nghién ctru hoan toan khong cé tai liéu quan tric. Khi d6
chuin dong chay nam phai xac dinh theo cac phuong phap gian tiép.

Co s& dé sir dung cac phuong phéap gian tiép 1a viéc nghién ctru va phan tich ky ludng cac nhan t6
hinh thanh dong chay khai quét hoa theo 1anh thd va ding cac phuong phap ngoai suy, ndi suy trén qui luat
dia doi cua cac dac trung cua hién tugng thiy van.

Céc phuong phap gian tiép thuong st dung 1a: 1) Phuong phép ban dd; 2) phuong phap noi suy tuyén
tinh; 3) phuong phép tuong tu thity van va 4) phuong phap hé s6 tong hop cac nhan td anh huong t6i dong
chay nam.

4.5.1. Xac dinh theo ban dd ding tri

Pay la phuong phap phd bién nhit dam bao nhanh chong giai quyét bai toan dit ra. Ban d6 duogc xay
dung theo mat do tiéu chudn dam bao d6 chinh xac cao v6i chudn dong chdy nim cia timg tram quan tric
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phai dit vao trung tdm hinh hoc cua luu vuc ma tram khéng ché. Vi vay chuén dong chay nam xac dinh
theo ban do phai twong (mg véi trung tdm hinh hoc cta luu vuc chua dugc nghién ctru.

Trong trudng hop don gian nhét, khi luu vuc chua nghién ctru ¢6 mot vai duong déng tri di qua hay
lwu vuc d6 nam gitra hai dwong dang tri thi chuan dong chay niam xac dinh bang cach noi suy gia tri dong
chay nam gitra hai duong dang trj do.

Néu luu vuc c6 nhiéu dudng ding tri di qua (H.4.2) thi chuan dong chay nim cua luu vuc chua nghién
ctru My dugce xac dinh theo cong thuec:

_M M+ A M
F

v6i My, M,..., M, 13 gié tri chuan dong chay nam trung binh gitra hai dudng dang tri; fi, f»...., f 1a dién tich

M, 4.17)

giita hai duong dang tri, F - dién tich luu vuyc tinh toan.

Hénh 4.2. So b x6c dinh chuan
diing chay nam theo ban dé

4.5.2. Phuwong phap ndi suy

Trén ban db di dién cac gia tri md dun hay 16p dong chay trung binh tai trung tim hinh hoc cua luu
vuc mét vai tram géc song tuong tu gﬁn tram tinh toan. Chudn dong chay ndm ¢ khu vuc ddng bang va
vung dia hinh it thay d6i dugc x4c dinh truc tiép bang phuong phap ndi suy truc tiép. Néu dia hinh doi nai
thi ndi suy can tinh ty 1¢ bién dong chuan dong chay nam theo d6 cao.

Sai s6 chuan dong chay nam xac dinh theo phuong phap ndi suy phu thudc vao do chinh xac tinh toan
& tram géc.

4.5.3. Xdc dinh chuin dong chiy nim theo phwong trinh cin bing nuéc

Tai nhitng viing it nghién ctru ma khong thé xay dung duoc ban d0, khong thé dung dwoc hai phuong
phap ké trén, ¢ thé sir dung phuong trinh cin bang nudc dé xac dinh chudn dong chay nam theo cong thirc:
Y=X-Z wivy=Xa, (4.18)
véi Y, X , Z gi4 tri trung binh nhiéu nim ciia dong chay, mua va boc hoi, @ - hé s6 dong chay trung
binh nhidunim la ty sé ¥ /X .
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ChuAn mua nim X xéc dinh theo tai liéu do mua cac tram phan b trén luu vuc hoidc & gén do, c6 thé
liy tir cac dudng dang tri trén ban do.

Pai luong Z c6 thé xac dinh theo cac phuong phap gian tiép, cac phuong phap tinh toan Z d3 thé
hién rd trong gi4o trinh Thuy van dai cuong '

Gia tri hé s6 dong chay trung binh nhiéu nam c6 thé xac dinh x4p xi theo cac cong thirc thyc nghiém:

M.A. Velicanov - D.L. Xocolovski

a=1- i ; (4.18)
4.8
B. V. Poliacov
a = o . (4.19)
d*+9’
S. N. Kriski - M. Ph. Menkel
11

8|

(4.20)

T P+l

Trong cac cong thure trén d - chuén d6 thiéu hut 4m cua khong khi.

4.6. ANH HUONG CAC PIEU KIEN PIA LY TU NHIEN TOI CHUAN DONG CHAY NAM

Céc phuong phép tinh toan truc tiép chudn dong chay nam theo tai liéu quan tric ¢ co s& tir phuong
phép théng ké cho nén n6 khdng phan anh dugc qua trinh hinh thanh dong chdy va céc nhan t6 anh hudng
dén dong chay, ma chi x4c dinh dai luong ctia nd nhu 13 phan 4nh mét tap hop.

Céc phuong phap tinh toan gian tiép xuét hién trén co so nghién ctru khoa hoc va khai quat hoa tai liéu
trén cac qui luat dia doi, phi dia déi cling nhu tac dong ctia con nguoi té1 dong chay. Cac dac trung dong
chay, gdbm ca chun dong chay nam 1a két qua tac dong turong hd cua nhiéu qua trinh vat Iy phirc tap dién ra
trén luu vuc. Céc déc trung dinh tinh va dinh lugng duoc xac dinh boi hang loat céac yéu td dac tha cho
vung dia 1y hay luu vuc, ching tac dong 1én qua trinh hinh thanh dong chay trong mbi quan hé chat ché véi
nhau. Cho nén viéc nghién ctru cic nhéan td dia Iy ty nhién riéng biét c6 mot ¥ nghia 16n vé ca 1y thuyét 1an
thuc tién. Cac nghién ctru nay cho phép tinh toan chuin dong chay niam & cac ving it hodc khong c6 sb liéu
do dac va cho phép danh gia do tin ciy ciia cac phuong phap tinh toan gian tiép.

Van dé danh gia dinh tinh va dinh lugng anh hudéng cua timg nhan t6 dén cac thanh phan dong chay
bang phuong phéap cin biang nudce 13 phd bién hon ca, boi né co thé ap dung cho moi lanh thd, moi thoi ky
tinh toan.

4.6.1. Anh hwéng ciia cac yéu td khi hiu

Phuong trinh cin bang nudc dbi véi luu vyc séng ngodi cho mot hé kin Y =X - Z thi dong chay
nam trung binh 12 ham cta cac yéu t6 khi hau: mua va bdc hoi hay noi cach khac 13 ham cia cac yéu t6 khi
tuong thity van phan anh can can nhiét 4m cua canh quan dia 1y ving dang nghién ctru.

' Nguyén V&n Tuldn, Nguy&n Thi Nga, Nguyén Thi Phwong Loan va Nguy&n Thanh
Son, Thuy van dai cwong, Tap I, NXB KH&KT, Ha N§i, 1991
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Két ludn 1an dau tién da duge Voekov A.I. dua ra vao dau thé ky the XVIII ring dong chdy séng ngoi
la san pham ciia khi hu.

Vé muc d anh hudng cua khi hiu theo nghién ctru ciia Oldelkop E.M. thi n6 13 thanh phan anh hudng
cht yéu dén sy hinh thanh dong chay song ngoi, ngoai yéu té khi hau thi cac thanh phan tac dong khac chi
chiém c& +15-20%.

Nhitng nghién ctru vé sau cang chimg t6 rang chi co cac nhén t6 khi hau méi tac dong truc tiép dén sy
hinh thanh dong chay séng ngdi. Cac yéu tb khac tac dong dén dong chay song ngoi déu khong anh hudng
tryc tiép ma déu théng qua cac yéu t6 khi hau 1a mua va béc hoi v.v..

Tuy nhién nhitng két ludn dung véi dong chay trung binh nhiéu nam khong thé ap dung cho nhing dic
trung khac cta dong chay. Néu thoi ky tinh toan cang ngin thi anh huéng cua cac nhan t6 khac 1én gia tri
trung binh ctia dong chay cang thé hién rd nét. Thi du nhu dong chay cuc dai tai mot thoi diém chiu anh
huéng tryc tiép cia mua va nén 4m cua dit dai trude khi mua; hodc su phan phdi nude trong nam chiu anh
huéng cta sy phan bd mua trong nam cing voi dd ngdm nude va tich tu do ao hd, dién triing gay nén.

Dbi v6i nhimg luu vue khong khép kin thi nhitng két ludn trén ciing khong duoc tudng minh do tinh
chat cac luu vic d6 nhan ngudn nudi dudng chii yéu 1a nude trén bé mat va chi b sung mot phan nude
ngam, khi d6 thi cac yéu t6 nhu do sdu ting nudc ngam cé thé dong vai tro quan trong bac nhét trong su
hinh thanh dong chay séng ngoi, ddy tinh dia déi vao vai tro thir yéu.

4.6.2. Anh hwéng ciia dién tich lvu vue dén chuin dong chay nim

Theo kich thudc luu vuc song ngoi dugc phan chia thanh cac loai: 16n, trung binh va nho. Tur quan
diém hinh thanh ché d0 nudc cia cac con song thi sy phan loai nhu vay tré nén khong xac dinh.

K.P. Voskrexenski dua ra phan loai song ngoi theo cac déu hiéu thuy van. Theo quan diém xac dinh
chuin dong chay nam tur phan loai nay thi luu vuc dugc chia thanh céc loai kin, hd va hé trung gian dugc
dic trung boi d¢ chia cit cac ting nudc ngam.

Chi tiéu gian tiép cua do phan cat song ngoi, do sdu va do rong tang nudc ngam, ty 18 giita nudc mat
va nudc ngém trong mot diéu kién nhét dinh nao d6 1a dién tich luu vuc. Tuy nhién mbi phu thudc cua cac
yéu t6 ké trén vao dién tich luu vuc trong cac ving dia Iy khac nhau rat khic nhau va né chiu anh huong
ctia cac bién dbi c6 tinh dia doi cua cac yéu té khi hau, do siu nude ngdm va cac yéu td khac. Ngoai ra
tham chi trén mdt vung canh quan dia 1y, dong chdy trung binh nhiéu nam khong chi phu thugc vao dién
tich luu ve ma con chiu anh hudng cua cac nhan t6 phi dia d6i va tac dong cta san xuat nong nghiép;
chung xac dinh su phan b dong chay tr mua ra cac thanh phan nudc mit va nude ng::flm chi phdi dén
lwong nude ngdm va kha ning bde hoi. Nhiing yéu t§ d6 s& 1an luot dugce xét dén, hién tai phan tich quan
hé giita chuén dong chay ndm véi dién tich luu vyec.

Ta c6 thé xay dung quan hé Y =f(F) cho 6 H. 4.3.

Trén hinh 4.3 1a d6 thi biéu dién quan hé giita chuan dong chay va dién tich luvu vuc. Hinh 4.3 a) 1a
quan hé gitra chudn dong chay nudc mat va dién tich luu vuc cho thiy dong chay mit khong phu thude vao
dién tich luu vye. Hinh 4.3 b) 1a quan hé giita chuan dong chay ngam véi dién tich luu vue, trén do thi cho
thiy tai khoang gia trj dién tich tir 0 — F (luu vuc cét ting nudc ngdm thir nhat) dong chay ngam béng 0,
tor Fy —»F, dong chay ngﬁm tang ty 1€ thuédn voi dién tich luu vuc. Tai gia tri F; (dién tich luu vuc da khéng
ché hét ting nudc ngdm) thi du dién tich luu vuc ting dong chay ngim ciing khong ting. Nhu vy dong
chdy chi phu thudc vao dién tich luu vuc trong khoang F; — F) trong tﬁng nudc ngﬁm tht nhat va khi dat
dén tAng ngdm thtr hai thi hinh anh trén s& duoc lip lai.
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F F, F, F Fy F, F

Hinh 4.3. So d6 quan hé dién tich lwu vue va chuin dong chay nim

a) dong chday mdt b) dong chay ngam, ¢) dong chdy tong cong

Theo quan diém trén thi dién tich luu vuc nim trong khoang 0 < F < F); va F > F, la hé luu vuc kin,
con Fy < F < F, 1a luu vuc hd, c6 nghia 14 ¢6 su gia ting ngudn nude tir ngodi vao hé thng.

Tuy nhién khé xac dinh chinh xac mét cach dinh Iugng anh hudng cua dién tich luu vuc ddi véi chuan
dong chay nim do c6 khé khan khi xac dinh d6 sdu ting nudc ngim (vi né phu thude rat 16n vao sy bién

ddi lwong nude qua cac nam).
4.6.3. Anh hwéng cia dia hinh dén chuén dong chiy nim

Dia hinh luu vuc duge két hop boi cac dang vo bé mit trai dat, cao do luu vue va mie do chia cat, dan
trai cia no, d6 udn khuc va vi tri cac suon, d6 déc cac dong chay va dién triing v.v... Do véy khi nghién ciru
anh hudng cia dia hinh dén ting thanh phan riéng cta dong chay, ké ca chuan dong chay nam, ciing khong
thé tach roi cac yéu td dia hinh trén duogc. Can phai tinh ré’mg dia hinh v6i cac dic trung khi hau c6 lién
quan mat thiét voi nhau trong viéc tao nén san pham 1a dong chay song ngoi.

That vay, v6i ciing mot didu kién, qua trinh thdm & cac luu vyc mién dong bang s& 16n hon so véi
ving ddi nti. Luu vuce cang ddc thi hé s6 dong chay cang 16n va ton that dong chay mit cang it.

Anh huéng tryc tiép cua dia hinh d&én dong chay trung binh nhidu nim thiy rt rd voi nhimg luu vuce
bé, noi song ngdi duge nudi dudng boi phan chit yéu 1a ngudn nude mit, con nude ngam chiém mot ty 18
khong déng ké.

Trong cac luu vuc 16n va trung binh anh hudng cua dia hinh quan sat thiy rd & su b tri cac suon so
v6i hudng truyén am do gié mang dén luu vuc. O cac suon don gié lugng mua ting 1én do do tao ra ngudn
nu6e dbi dao din dén két qua ting chuin dong chay nam. Nguoc lai tai cac suon khuat gié do thiéu ngudn
4m nén it mua va dan dén giam luong dong chay nam. Qua vi du trén ciing chimg to khi xét yéu t6 dia hinh
anh huong t6i dong chay, can phan tich k§ cac yéu t6 khi hdu c6 quan hé chit ché véi chung trong sy hinh
thanh dong chay.

Mot thanh t6 quan trong cuia dia hinh 13 d6 cao Iuu vyc ciing anh hudng khong nho dén sy hinh thanh
dong chay va dic trung co ban nhat ctia n6 1a chuin dong chay nam. Ta biét ring nhiét do khong khi giam
dan theo do cao va do vdy cang 1én cao diéu kién ngung tu cac khdi khong khi chira 4m cang tang, vi thé
lwong mua ting va kéo theo su ting dong chay. Mat khac do su ting d6 cao nhiét d6 khong khi ha thip nén
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lwong bée hoi ciing giam. Mua ting, boc hoi giam déu din dén su ting dong chay va chudn dong chay nam
tang theo do cao dia hinh.

V6i s6 lidu quan tric t6t co thé sir dung quan hé M = f(H) dé tinh toan cac dic trung dong chay nim
cho cac ving dia hinh khac nhau trén luu vue khi can xac dinh chinh xac chuan dong chay nim nham loai

trir cac yéu t6 ngiu nhién.
4.6.4. Anh hwéng ciia dia chit thé nhudng téi chuin dong chay nim

Anh huong cia diéu kién dia chét t6i chuan dong chay ndm thé hién & cac khia canh sau: 1) Thé nam
va do siu cia ting nude ngim trong luu vuc duge qui dinh boi cac ting dat da khong thdm nudc; 2) Vi tri
cua karst trén luu vyce: karst nhan hay cfip nudc.

Anh huéng cia diéu kién thd nhudng t6i chuan dong chay nam dugc hiéu nhu sau. Theo ban d6 thd
nhudng thé gioi thi dat dai phan bd ciing tuan theo qui luat dia d6i. Mot trong cac yéu té quan trong nhat
thanh tao dat dai 1a khi hau. Cac diéu kién khi hau anh huéng dén tinh chét va cuong do phong hoa, sinh
ho4, d6 4m va ché d6 nudc trong dét. Vi thé cung voi su tdc dong cia cac yéu t6 khac, dat dai 13 san phém
ctia dia canh quan va c6 mbi quan h¢ chit ché khong nhiing véi khi hau ma ca dong chay trung binh.

Khi nghién ctru anh hudng ctia dat dai dén chuan dong chay nam, tirc 1a ban dén cac tinh chat thdm va
chtra nude cua dat duge xac dinh boi cac tinh chét co 1y va co hoa cua dét, cdu tric ciia né va phuong phap
xu ly.

Phu thudc vao cac yéu td trén, do am cua dat co thé thay ddi trong mot pham vi 16n. Kich thudc hat
cang 16n, mat d6 cang nho va do tham thiu cang cao.Vi du cuong do thim trén cat va cat pha gip 5- 10 lan
cuong d6 thAm & sét va 4 sét. Dicu nay din dén giam hé s6 dong chay va chuan dong chay nam.

D06 ngam nudc cua dat ciing anh hudng dén ché do nude. Do kha ning cua dat co thé giir dugc mot
lwong nude trong ting hoat dong, nude nay cé thé tham gia vao qué trinh bdc hoi hay bd sung vao nudc
ngam. Dt cang c6 d6 ngdm nudc cao thi cang lam giam hé sé dong chay va chuan dong chay nam.

Céu tric cua dat cling dong vai trd 16n trong ché do6 thuy van cta dat. Dat c6 ciu tric gitr m tot hon
va 4m dugc giit lai phan nhidu dudi dang mao dan khong tham gia vao qué trinh tao dong chay dan dén
giam chuan dong chay nam.

Vay dat v6i cac tinh chat Iy hoa khac nhau trén luu vuc, tuy theo muc d9, c6 anh huong dén chuin
dong chay nim thong qua bdc hoi va thanh tao nudc ngam.

4.6.5. Anh hwéng ciia rirng va cic dang tham thye vt dén chuin dong chiay nim

Vén dé anh huéng cua tham thuc vat, ddc biét 1a ring ddi véi ché do nude song ngoi 1a mot vin dé
luén lubn duge dit ra va c6 mot ¥ nghia vo cung to 1on vé mat 1y thuyét ciing nhu thyc té.

Ngay nay van dé trong rimg, khai thac rimg cang dang quan tm khi vin dé anh huéng cia rimg doi
v6i viée tinh toan mot sb thanh phan dong chay, vé viéc danh gia lwong nude song va lya chon song twong
tu v.v.. dang c6 nhiéu phtrc tap. Sw kho khén trong viéc danh gia dinh luong va dinh tinh cac anh huéng dé
da ndy sinh nhiéu mau thuin trong nghién ctru va tré thanh dbi tuong cua nhiéu cudc tranh cii. Cac két luan
dua ra van con nhiéu mau thuin. Mot sb nha nghién ciru chi xem xét mot vai dic trung cua dong chay va
tong thé dong chay noi chung. Mot sé khac xét riéng song 16n, séng nho va ca cac sudn ddc ¢6 rimg trén
cac vung dét, 1anh thd dia 1y khac nhau va cac yéu t6 khac nita roi khai quat két qua dé di dén két luan.

Nhung tyu trung hién nay c6 mot vin dé di dat dugc su thong nhit twong dbi 1a cac dic trung dong
chay (chuan dong chay nam, dong chdy cuc dai, dong chay cuc tiéu, phan b6 dong chay trong nim) giita
luu vue 16n va luu vue bé can duoc phéan biét.
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Anh huéng ctia rimg va cac dang thuc vat khac dén ché do chung ciia dong chay va mot sb dic trung
ctia n6 co thé tom gon lai nhu sau:

- Tham thyc vat giir lai mot phan nudc mua va lam ting ton that qua boc hoi.

- Tham thyc vat hip thu nudc tir it va thoat hoi qua mit 14 gay ton that.

- Tham thyc vat, dac biét 1a rirng che phu dét dai 1am giam do néng va lam giam sy bdc hoi tir dat.

- Trong rimg chudn dong chdy nim ting 1én.

- Tham thyc vat lam ting d6 nham bé mat luu vuc, 1am giam van tde dong chay mat va lam tang do
thim.

- Tham thyc vat c6 kha ning thay d6i cAu trac dat dai va cac tinh chat thuy 1y cta dat.

Ta xét dén mot s6 chirc ning cua rimg trong vai tro d6i v6i chuan dong chay nam.

Anh huéng cia rimg dén luong mua tao nén dong chay song ngdi thé hién qua hai huéng: Nho rimg
nén d6 nham bé mit luu vuc ting ngan dong van chuyén khéi khi theo chiéu thing dimg va mua & rimg
nhiéu hon so v&i khoang trong trong ciing mot diéu kién thanh tao.

Theo cac nghién ctru thuc nghiém thi c6 rimg lugng mua tang 1én khoang 20-25% so véi khoang trong
cuing trong mot diéu kién khi hau, tuy nhién luong nudc bi than va 1a cdy giit lai ciing chiém khoang 20-
25% nén dong chay mit noi chung khong ting 1én, nhung dong chay ngam ting va giir lai trong dét dai va
1a ngudn nude bd sung cho luu vue song ngodi.

Thanh phan t6n that nude trén luu vue sdng ngdi ¢o ring 16n hon khoang trong do bdc hoi. Luong tén
that nay chiém khoang 8-10%. Do rimg c¢6 hé sb ma sat 16n nén giam vén toc dong chay, trong thoi gian dé

nudc co6 the tang thoi gian tham nén ciling dan tdi viéc giam lugng nudc mat.

Mirc do che phu
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Hinh 4.4. Mbi phu thudc chuin dong chay nim vao d che phii lru vire

Tuy vay néu xét mot luu vue kin thi luwong nudc mua tao thanh sé chuyén sang hodc nudc mat, hodc
nudc ngam nén tyu trung chuan dong chay nam tai nhitng khu vuc c6 rimg 1a ting 1én. Luong dong chay
phu thudc vao do che phu va luong mua (H.4.4).

Dé nghién ctru anh hudng cia rimg dén chuin dong chay nam cé thé sir dung hé sb twong ddi:
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K = (4.21)

B[R

voi K - hé sé anh hudng cua ring t6i dong chay, Y- 16p nudc trung binh nhiéu nim cua luu vue, Y -
16p nude trung binh nhidu nim cua vung.
4.6.6. Anh hwéng ciia hé dén chuin dong chay nim

Anh huéng cia hd biéu thi twong dbi rd dén viée giam gia tri dong chay do ting dién tich bdc hoi tir
bé mdt nudc, ma bdc hoi tir mat nude 16n hon bdc hoi tir bé mit luu vue.

Dé xac dinh sy giam chuin dong chay nim do hd tai cac ving kém nghién ctru tir ban dd dong chay
can xét xem néu trong khu vuc tinh toan ao hd chiém hon 5% dién tich luu vue thi ¢6 thé xac dinh theo
cong thirc dugc rat ra tir phuong trinh can bang nude:

X-F
M1=M(1—fh)+—( 315)/‘,, (4.22)

v6i M- chuin dong chay ciia sdng c¢6 hd tinh toan (I/s.km?); M - chuin dong chay nim xéac dinh theo ban
dé(l/s.kmz); X-chuin mua nam, mm; £ - chuén bdc hoi tr mit nudc, fn - dién tich hd so véi dién tich luu
vuc tinh bang %.

Trén luu vye c6 hd thi hd dong vai tro didu tiét dong chay. Vai tro nay s& dugc trinh bay chi tiét hon
khi ban dén dong chay cuc dai.

4.6.7. Anh hwéng ciia dam lay dén chuin dong chiy nim

Anh huong ciia ddm iy duoc phan biét bai su khac nhau cia cac diéu kién dia 1y tw nhién, ddc trung
boi cac thanh phan di va dén ciia phuong trinh cin bang nudc.

Nhiét do thép ctia bé mat ddm léy s0 v6i cac khu vuc dat dai xung quanh tao thuén lgi cho ngung tu
am & vung triing, va cay co trén dam lay ciing phan nao lam ting luong 4m do mua so véi ving tréng.

Dam lay va dat lay c6 do 4m cao va do vay bdc hoi ciing ting. Mat khac van tdc gi6 trén dam lay giam
nén sy béc hoi ciing han ché. Do vdy anh huéng ciia ddm ldy dén chuin dong chay niam c6 thé 1a duong
hodc 4m tuy theo timg diéu kién cu thé. N6 khong chi phu thudc vao cac diéu kién khi hau ma ca cac diéu
kién vi khi hau trong mdi twong quan giita cac thanh phan can cAn nu6c: mua, ngung tu, boc hoi.

N6i chung ving thira 4m thi khong quan sat thiy anh hudng cua ddm lay t6i chuin dong chay nim,
con tai cac ving thiéu am thi ¢m lay lam giam chat it chuan dong ~ chay nam.

4.6.8. Anh hwéng ciia cac hoat dong kinh té dén chuin dong chay nim

Theo muc do st dung cac bién phap thuy 1oi ta co thé chia cac hoat dong kinh té cua con nguoi thanh
3 nhom chinh:

1) Hoat dong trén 1ong séng nham diéu hoa hay phan phdi lai ngudn nudc bing cach xiy dung hd
chira, xdy dap hodc chuyén dong.

2) Thay ddi tuong quan giita cac thanh phan can can nudc nhur tudi tiéu, khir man...

3) Hon hop do viée diéu tiét dong chay vi nhiéu muc dich khac nhau.

Ho chira ¢am bao diéu tiét sy phan phdi khong dong déu ciia dong chay dé phuc vu kinh té dan sinh.

Viéc tudi tiéu thudng 1am ting hodc giam dong chay ngim, viéc chuyén dong lam ting luong nudc &

Iuu vuc nay kéo theo sy giam lugng nude tai luu vuc khac.
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Trong viéc khai thac sir dung nudc ciing c6 nhidu mau thuin, nhu thuy dién can sy diéu hoa ngudn
nude dé khai thac déu dan trong nam, con ngu nghiép thi can dam bao ché do nudc tu nhién dé duy tri sy
can bang sinh thai.

Viéc khai khan dét hoang trén bé mat luu vuc 1am ting d6 thdm cua dat dan dén viéc ting dong chay
ngam va giam dong chay mit.

Vay nhiing hoat dong cu thé cua con nguoi trén bé mat luu vuc co hai hudng:

1) Tang dong chay nim nhu trong rimg dau ngudn, chuyén nudc song tir noi khiac vé qua hé thong
thuy loi.

2) Giam dong chay mit va ting dong chay ngam nhu viéc xay dung hd chira, khai khan dét hoang,
khai thac rimg va tudi tiéu cho ndng nghiép, cai tao dam lay v.v..

Nhu vay anh huéng cia cac hoat dong kinh té ctia con ngudi tac dong toi dong chay nam rat 16n va
khong don gian nén khi khai thac tai nguyén nudc trén luu vuc can co tinh toan cu thé dé dam bao viéc
phuc hdi va tai tao n6 theo hudng phat trién bén viing.

4.7. XAY DUNG BAN PO CHUAN DONG CHAY NAM

Bén d6 chuan dong chiay nim la mot san pham c6 tinh khoa hoc va thyc tién cao. Dé thanh lap ban d6
chuin dong chay nam can phai sir dung nhidu phuong phap phan tich va tinh toan thuy vin dé dua ra mot
ban db tét nhat trén co s6 tai lidu.

4.7.1. Phan tich tai liéu xay dung ban dd chuin dong chay nim

Ban db chuan dong chay nim thuong duge x4y dung cho mét ving lanh thd rong 16n véi su khai quat
cao vé tai lidu. Trudc hét phai phan tich va danh gia tai liéu dong chay xem timg khu vuc tinh toan thudc
dang day du s6 liéu tinh chuan hay phai kéo dai (khi d6 phai tim tram tuong tu) hodc gia 1a ving chua dugc
nghién ctru dé chon phuong phap xac dinh chuan dong chay nam tuong tng.

Trén ban d6 nén can chi y cac chi tiét c6 thé dan t6i sai léch tinh toan chuan dong chay nam nhu d6
cao luu vuc, d9 che phu do rung, mic dg ao hd, dam lﬁy v.v.. va dang dia hinh dia phuong dé co su diéu
chinh can thiét. Va quan trong nhat cdn tham khéo ban d6 mua nam dé 1am sang t6 nhiing diém khong hop
ly gitra ban d6 chuan dong chay nim va ban dd chuan muwa nam. Nhiing 1y giai cac diém khong tuong dong
déu phai dua trén co s phan tich khoa hoc cac tai liéu vé diéu kién dia 1y tu nhién cia lanh thd.

Néu gip nhimg trudong hop tram do thily vin thua ma tram khi trong du day thi nht thiét khi vé cac
duodng dang tri can tham khao ban dd mua.

Trong mdt s6 trudng hop can cha ¥ phan tich sy bién ddi dia hinh trong lanh thd dé dan cac duong
déng tri hop 1y sao cho dudng dang tri khong cit ngang dudng phan luu.

Khi khong di diéu kién dé xac dinh chuan thi ban dd duoc v& theo s liéu dong chay trung binh nhiéu
nam, can ghi rd thoi doan tinh toan dé nguoi sir dung biét va khai thac.

4.7.2. Cac buée xdy dung ban d6 chuin dong chay nim

Xay dyng ban d6 chuén dong chay ndm nhét thiét phai thyc hién dung cac qui  trinh sau:

1. Phan tich danh gia tai liéu dong chay dé luya chon thoi ky tinh toan chuin dong chay nam.

2. Kiém tra tinh dong nhét cta cac chudi sb liéu. Dé xay dung ban do chuin dong chay nim nguoi ta
hay str dung nhat 1a céc chi tiéu Wincooson hodc chi tiéu Student.
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3. Kiém tra tinh phu hop va tinh dai biéu ctia chudi dé xac dinh chu ky tinh toan chuin dong chay nim
¢6 hoi tu di didu kién tinh chuin hay khong?

4. Tinh chuan dong chay nam theo tai liéu hién c6 bang cac phuong phap tinh da néu & trén dbi véi
tung truong hop cu thé. Dung céc tai liéu vé d6 cao, dia hinh, tham thuc vét va ao hd... dé hiéu chinh.
Chuan dong chay nam qui vé gia tri M hodc Y dé loai trir anh hudng cua dién tich luu vye.

5. Theo két qua tinh chuan dong chay nim cho timg tram do dé dua chung vao trung tAm hinh hoc cia
lwu vye tram khdng ché dé 1én ban dd dang tri.

6. Dudng déng tri chuan dong chay nam trén ban d6 dugc v& theo phuong phap ndi (ngoai) suy dua
trén 1ap luan vé tinh dia d6i ciia dong chay. Khi v& cac duong ding tri dong chay can tham khao ban d6
chuin mua nam va do cao cua dia hinh.

7. Viét gi6i thiéu cac phuong phéap tinh toan khi xay dung ban d6 1am phy luc thuyét minh di kém.
Trang tri trén ban d6 chuan dong chay nam va ty 1& ban do phai tuan theo dung qui pham ciia Cuc Po dac

va Béan d6 Nha nudc.
4.8. DONG CHAY SONG NGOI VIET NAM VA CAC YEU TO PIA LY TAC BPONG TOI NO

Viéc tri thity va khai thac cac dong séng, ngoai nhitng hiéu biét vé mang luéi dia 1y thay vin va nhiing
dic trung hinh thai ctia n6, con phai co nhimng hiéu biét day du vé nhiing yéu té dia 1y anh huong dén dong
chay, qua trinh hinh thanh va dién bién dong chay trén luu vuc song. Trén co s¢ d6, chung ta méi hiéu biét
mot cach chi tiét ban chét vat 1y cuia nhitng dic trung thily vin, méi gidi thich duge sy hinh thanh va dién
bién cua dong chay mot cach dinh luong, chinh xac théng qua viéc lya chon phuong phép, xdy dung cac
cong thirc tinh toan dic trung cta dong chay ciing nhu cin bang ciia song ngoi.

Theo M. 1. Lvovits, ngay nay ngudi ta bét budc phai ké dén vai trd cta hoan canh dia ly trong nhiing
hién twong vé thuy vin dién bién. Hoan canh d6 chinh 12 méi truong dia 1y, 14 nhitng yéu té truc tiép hodc
gian tiép hinh thanh dong chay song ngoi.

N6i mot cach khéc, ddc trung hinh thai thay vin song ngdi duge hinh thanh dudi sy anh huong tong
hop ciia cac yéu t dia 1y. Nhirng yéu t6 d6 c6 quan hé chit ché va anh huong 13n nhau. Nhiing yéu t6 dia
1y quan trong nhét 1a khi hau, thd nhudng va nham thach. Ngoai ra, dia hinh, cAu tao dia chat, d6 dam lﬁy,
d6 ao hd ciing anh hudng 15 rét. Cudi cing 1a sy hoat dong kinh té cta con ngudi anh hudng rit 16n va
ngdy cang quan trong dén sy hinh thanh va dién bién dong chay cta song ngoi.

Chiing ta biét rang, mbi quan hé twong hd giita dong chay va méi truong dia 1y rat phirc tap, kho 6
thé phan biét mot cach that chinh xac vai tro anh hudng cua mdi yéu t dia 1y voi dong chay. Chinh vi vay
khi nghién ctru van dé nay trén lanh thd nudc ta, vi con nhidu han ché vé tai liéu (nhat 1a tai liéu thyc
nghiém vé dong chay méi cho két qua nghién ctru budce dau), can dugc tiép tuc kiém nghiém trong thuc té.
4.8.1. Cac yéu t6 khi hau

Trong cac nhén t6 dia 1y tu nhién thi khi hau 14 nhan t6 co ban, déng vai quan trong nhat trong qua
trinh hinh thanh va dién bién dong chay séng ngoi.

Trong diéu kién khi hau nhiét d6i 4m ctia nude ta, mua 13 hinh thirc nuée roi duy nhat. Do d6 s luong
va tinh chat ciia nwdc mua ciing su bdc hoi tir luu vuc da quyét dinh tiém ning ciia dong chay séng ngoi.
Mua va bdc hoi 14 cac yéu té khi hau tham gia truc tiép vao can can nude cia mdi luu vire song cu thé.

1. Mura. Dic diém khi hau nhiét doi 4m, gi6é mua ctua nudc ta thé hién rét ro rét lwong mua trung binh

trong nhiéu nim va twong quan giira luong mua va lugng bdc hoi nam. That vay, xét trén toan lanh thd
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nuéc ta, thi lwong mua trung binh nhiéu nim khoang 1960mm. So véi lugng mua trung binh cing vi d6
(10°-20° Bic) thi & nudc ta c6 lugng mua kha doi dao, gip 2,4 1an. Chi ¢ nhitng noi khut gi¢ 4m thi lugng
mua trung binh nim méi giam xudng dudi 1000 mm.

Quy luat phan bd ciia lwong mua trung binh nhiéu nam khong déu trong khong gian, phu thudc vao do
cao dia hinh va hudng cia suon don gié 4m. Cac trung tim mua Ién dugc hinh thanh trén ldnh thd nhu:
Mong Cai 2800 mm - 3000 mm, Bic Quang 4765 mm, Hoang Lién Son 2600 mm - 3000 mm, Muong Te¢
2600 - 2800 mm, Hoanh Son 3500 mm - 4000 mm, Thira Luu 2600 - 3662 mm, Tra Mi - Ba To 2600 -
3400mm, Séng Hinh 2500 mm, Bao Loc 2876 mm. Hai trung tim mua 16n nhat nudc ta 1a Bic Quang va
Ba Na dat 5013 mm. Vung c6 lugng mua 16n kéo dai tir vi tuyén 15 °B dén 16"B, goi 1a vi tuyén nuéc.

Nguoc lai, nhitng trung tim mua nho duoc hinh thanh & nhitg ving thap, khuét, hodc nam song song
v6i huéng gié am, d6 1a cac ving: An Chau 1000 mm - 1200 mm, Son La 1000 mm - 1300 mm, Mudng
Xén 800 mm - 1000 mmm, dac biét & Phan Rang, Phan Ri chi dat 650 mm. Vung c6 lugng mua nho kéo
dai & Duyén Hai cyc Nam Trung Bo tir vi tuyén 10°B dén vi tuyén 12°B 1a ving it mwa kha dién hinh &
nudc ta.

Nhin chung, lugng dong chay cta song ngdi & nude ta ciing kha phong pht. Do sau dong chay nhiéu
nam dat 998 mm. So v6i d6 sdu dong chay & vi d6 10 - 12°B cing vi d6 v6i nude ta (207 mm) thi luong
mua dong chay & nudc ta gip 5 lan.

Quy luat phan bd cua dong chay ciing twong ty nhu phin bd ctia mwa. Trén toan lanh thd, cac trung
tdm dong chdy 16n, nho thuong trung véi cac trung tdm mua 16n, mua nho.

Nhitng vung mua 16n thi dong chay 16n nhu ¢ vung Vai Lai thudc tdm mua I6n Moéng Céi, do sau
dong chay nam trung binh dat téi 2334 mm; vung Hoang Lién Son, d6 sau dong chay nam ciing dat téi
2180mm tai Ta Thang, ving Béic Quang trén 3000 mm, Muong Té trén 2000 mm, ving Hoanh Son tai
song Rao Cai, Rao Tro, do sau dong chay tdi 1800 mm - 2400 mm. Vung mua 16n Bic déo Hai Van, do sau
dong chay ciing x4p xi 2000 mm, tai song Hitu Trach 12 1973mm; ving mua 16n Tra Mi - Ba To, Ba Na, d6
sau dong chay déu vuot trén 2000 mm; séng Bung 2070mm, séng Tranh 2303 mm va song Vé 2372 mm.
Qué vao phia Nam c6 séng Hinh ciing dat trén 1500 mm. O trung tdm mua cua song Dong Nai dong chay
cling dat t¢i 1100 mm - 1428 mm.

Su lap lai phan b6 ciia mua ciing dugc thé hién kha 16 ddi véi cac trung tim dong chay nho nhu tai
Chi Lang 470 mm, Thac Vai 391 mm, Ctra Rao 583 mm, song Luy 316 mm.

Nhu vay, lugng dong chay va sy phan bd cua né trén 1anh thd nude ta phu thudc chu yéu vao sy phan
bd cua lwong mua. Dic diém c6 tinh quy luat d6 duge phan anh rat rd trén thuc té va trén ban d6 duong
ddng muc va dong chay trung binh nhiéu nam.

Yéu t6 mua khong nhitng anh huéng dén dong chay mit phan b trong khong gian nhu di d& cép trén
day, ma con anh hudong dén tinh bién dong cta dong chay theo thoi gian.

That vay, ché d6 mua anh huong 16n dén ché d6 dong chay séng ngdi & nude ta. Khi hau nudce ta co
su phan hoa theo mua rd rét, trén toan lanh thd, & dau ciing c6 mot mua kho voi lugng mua thip hon lugng
bdc hoi va mot mia mua. Do d6 dong chay song ngoi ciing ting 1én theo mua, mua 1ii Gng v6i mia mua va
mua can Ung voi mua kho (it mua).

Ché d6 nudc song didu hoa hay 4c liét c6 ¥ nghia quan trong dbi véi san xudt va doi séng. Trong diéu
kién khi hau nhiét déi gi6 mua nhu & nude ta van dé ché do dong chay trong nam lai 1 vin dé quan trong
hon nhiéu so v&i tong luong.

Nhin chung, trén toan linh thé miia mua va ché d6 dong chay ciing phan hoa theo khong gian kha r5:
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Muia mua nhiéu c6 xu thé cham dan tir Bic xudng Nam tinh dén Phan Ri:

Bic B6 mua mua tir thang IV, V dén thang IX, X.

Béc Trung Bo, mia mua tir thang VIII dén thang XII.

Nam Trung B6 tir Phan Ri miia mura tir thang IX dén thang XII.

Phan Ri va Nam B9 muia mua tir thang IV, V dén thang X - XI.

Trung va Nam Tay Nguyén miia mua tir thang V dén thang X.

Tom lai, trir ving duyén hai Trung B c¢6 mua muwa bit ddu mudn nhat do dia hinh cia diy Trudng
Son phéi hop véi hoan luu dong bic tao nén; con phan 16n 1anh thd c6 mua mua bat dau tir thang IV,V va
két thuc vao thang X - XI.

Muia mua tuy dai ngin khac nhau, dao dong tir 4 dén 6 thang, nhung c6 t6i 70 -90 % lugng mua ca
nam tip trung vao mua mua.

Xét trén toan lanh thd, sy chi phdi ctua ché do mua dbi v6i ché 46 dong chay 1a 13 rang, nhung dong
chdy song ngdi con chiu anh huong cua cAu tric mat dém luu vuc. Tuy thudc vao kha ning diéu tiét cua
lru vue nhiéu hay it ma ché d6 dong chay song ngoi phu thudc vao ché do mua v6i mic do khac nhau.

Nhin chung, mua 1 thuong ngin hon mua mua 1 - 2 thang va xuit hién chim hon mua mua khoang 1
thang. Nhung trong nhiéu truong hop, cic nhédn t6 cua mit dém c6 anh huong troi ddi voi ché do dong
chay. Do 1a truong hop cac luu vuc séng vira va nho, 1ong song khong thu nhin duoc toan bd nude ngam.
O nhitng ving d4 voi nhiéu hodc dit bazan co ting phong hoa sau, kha nang thim 16n thi ché d6 dong chay
thé hién sy anh hudéng cua mat dém rat 1o rét. Nhu & Tay Nguyén, do kha nang tham cua dit vao cudi mua
khé rat 1om, trong khi d6 mua dau mua lai cach doan, cuong do nho, da tao ra mot mua i cham hon mua
mua t6i 1,5-2 thang. Anh hudng cia nhan t6 khi hau giam nhung anh huéng cia mit dém ting 1én, trd
thanh nhén t6 tri trong sy hinh thanh ché d6 dong chay cua song ngoi.

2. Boc hoi. Ngoai yéu t6 mua, yéu td bdc hoi tir bé mat luu vuc ciing tham gia truc tiép vao can can
nude cua song ngdi, anh hudng rd rét dén sy hinh thanh cia dong chay.

O nudc ta co nén nhiét d6 cao, trén toan lanh thd nhiét do trung binh nam déu vuot qua 21°C & mién
Bic, va 25 °C & mién Nam. Nhiét d6 cao da lam cho qué trinh bde hoi trén luu vuc song tu Bic vao Nam
déu kha 16n. Luong bdc hoi trung binh nam toan lanh thd 1a 953mm, so v&i luong mua trung binh nam thi
hé sb bdc hoi 14 0,48, nho hon khoang 35% so véi ciing vi do.

Tom lai mua va bdc hoi 13 hai yéu t6 quan trong nhat ctia khi hdu anh huéng dén dong chay, no quyét
dinh tiém ning dong chay song ngdi ¢ nudc ta. Nhan t6 khi hau c6 anh hudng quyét dinh dén su phan bd
ctia dong chay trong khong gian va phéan bd theo thoi gian.

Qui luat vé sy anh huong cta khi hau dén dong chay & nude ta da duge khang dinh kha rd thong qua
quan hé giira mua va dong chay. So v6i cac nhan t6 khac thi quan hé giira mwa va dong chay chit ché hon
ca do trong sy hinh thanh dong chay song ngdi ¢ nudc ta thi mua dong vai trd quyét dinh ca vé lugng va
ché d6 dong chay trong nam ciing nhu phan b trong khong gian. Su anh huéng cua phan bd khi hau toi
dong chdy dugc dinh li€u qua thuc té tai liéu do dac va tinh toan thuong chiém khoang 80-90%. Cac nhan
t6 anh hudng khac thuoc mat dém ctia luu vue anh huong dén dong chay khoang tir 10-20%.

Tir két qua nghién ctru qui luat anh hudng cua khi hau dbi véi dong chay da cho phép thiét 1ap quan hé
giita lwgng mua va luong dong chay cho cac khu vuc trén toan lanh thd. Nhin chung hé sb twong quan déu
rt cao, phan 16n déu dat trén 0,85. Trong timg khu vic déu cé hé sé twong quan cao; can clr vao phuong
trinh tuong quan dugc xac dinh cho phép suy tir lwong mua ra luong dong chay véi sai sé cho phép. Didu
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nay dic biét quan trong va ¢ y nghia thyc tién dbi voi viée tinh toan lwong dong chay cho nhing luu vic
khong c¢6 tai liéu hodc tai liéu dong chay chua du dai.

4.8.2. Thé nhudng va nham thach

Chung ta biét rang, luu vuc song duoc cdu tao tir thd nhudng va nham thach. Thé nhudng va nham
thach 12 nhan t6 anh hudng quan trong dén dong chay. Thuc té cho thiy mét luu vuc ¢6 lwong mua 16n
chwa du san sinh mot dong chay mat phong phi, vi dong chay con phu thugc vao kha ning tham nude ciia
thd nhudng va kién tric dia chét cia luu vuc séng nia.

Theo két qua phan tich va so sanh trén mét sb cip tram thuy van thi anh huéng cua thé nhudng va
nham thach ddi v6i dong chay song ngoi theo hai chidu hudng: ¢ thé 1am ting hodc lam giam lugng dong
chay, diéu hoa hodc thét thuong hoa ché do dong chay. Trén toan bd lanh thd nudc ta c6 hai loai thd
nhudng va nham thach c¢6 anh huong rd va quan trong nhat dbi voi dong chay song ngoi va ché do cua nd
1a da voi va dat phong hod tir bazan.

P4 voi chiém mot dién tich kha 16n va phéan bd rong khép & mién Bic nudc ta. N 6 dic diém 1a d&
hoa tan, nhét 1a trong nudc mua c¢6 nhiéu CO, tu do, thudng c6 cic hang dong song ngam....]am giam dong
chay mat; mat do séng ngodi ¢ nhimng ving d4 voi thuong nho hon 0,5km/km?, lugng dong chay song ngoi
thuong bi giam do mit nudc vi duong phan luu cia luu vuc séng ¢ day khong khép kin. Qui luat giam
dong chay trong cac luu vuc song c6 nhidu da voi da thé hién kha rd. Két qua so sanh ¢ mot s6 cip tram
thiy van co ty 1€ da voi khac nhau 10 rét, cac yéu td dién tich, d6 cao va mua g?m tuong tu cho théy ty 1€ da
voi trong lIuu vyc ting 1én khoang 10% thi lugng dong chay mat bi giam binh quan 1a 8%. Pac diém nay
thuong xuét hién trong cac ving karst dang con & giai doan tré, thanh timg khéi viing chac, dién himg nudc
mua rong, hinh thai karst chii yéu 1a cac phdu himg nudc, ctra bién, ctra hién. Dong chay khi an khi hién ¢
thé gap ¢ Tra Linh, Déng Vin, cao nguyén Son La va khdi nui da voi Ké Bang... Nguoc lai, cic ving karst
d3 phat trién dén giai doan cudi, hinh thanh cac ni sot, cira bién da bi 16p vo phong ho4 1ip day thi dong
chay mat da nhiéu hon rd rét nhu & Quang Yén, Trung Khanh...

RO rang d4 voi da tao ra ¢ nudc ta mot kiéu ché do dong chay song ngoi ddc biét, thuy van karst voi
nhimg dic diém nhu sau:

Dong chay mat giam di rd rét, mat do song sudi thua thét, dudi 0,5km/km?. Luong nudc ngdm phong
phii, thuong chiém tir 30-40% lugng dong chay ca nim, co anh hudng 16 rét dén phan b dong chay trong
nam, c6 tac dung diéu hoa dong chay do kha ning diéu tiét rat 16n ctua khu vuc. Cac luu vuc séng ving da
voi ¢6 hé s hinh dang ngon lii thuong bé (0,50-1,0), m6 dun dong chay dinh 1i cling thién bé 10 rét, ndi
chung 1l 1én chédm va dinh 1d kéo dai.

Da bazan va dat d6 bazan chiém ti 25% dién tich ciia mién Nam. Riéng Tay Nguyén v6 phong hoa
trén dat do bazan chiém t6i 20000 km®. DAt d6 bazan rat day, c6 chd t6i 300m, kha ning thim nude 16n, hé
s6 thAm nude dat 0,25 ¢6 anh hudng dén dong chay va ché do cua no. Cu thé 1a luong tén that bdc hoi 16n
do kha ning thim nudc ctia dat 16n trong diéu kién muia kho kéo dai téi 8 thang & Tay Nguyén. Dong chay
mit & day bi giam sut rd rét, biéu hién ¢ mat do séng sudi c6 dong chay thuong xuyén thip dudi
0,5km/km?, hé sé dong chay nam thap 0,40 - 0,45. Luong nuée ngdm khé 16n chiém 30 - 35% luong dong
chay ca nam. Kha nang thAm nudc 16n cua dat do bazan lam giam sit luong dong chay va dic biét c6 anh
huong 1 rét dén ché do dong chay. Biéu hién 16 nhat 1a do anh huéng cuia dat dai & Tay Nguyén da lam
cho mua 10 xuét hién chdm hon mua mua mot thoi gian dai nhét nude ta t6i 1,5 dén 2 thang. biéu d6 chi rd
su anh huong cta dat da trén luu vuc di tryc tiép 1am thay doi luong dong chay va ché do ctia n6 mot cach
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dang ké, anh huong cua nhan t6 khi hau trong trudng hop trén ddy khong rd nét nhu & noi khac, tinh cuc
b, dia phwong can duoc chu y ddy du trong moi tinh toan du bao vé thily vin song ngoi.

4.8.3. Pia hinh

Sau khi hau, thd nhudng va nham thach 13 nhitng nhan té anh huong truc tiép téi lugng dong chay va
su phan bé trong khong gian cung ché do cua dong chay, & nudc ta nhan té dia hinh ciing ¢6 anh hudng kha
13 nét dén lugng dong chay va ché do ciia no.

Lanh thd nudc ta c6 dién tich d6i nui chiém toi 3/4 trong d6 cha yéu 1a ddi ndi thip, nhitng dinh cao
nhét méi dat tiéu chuin nai trung binh. B cao 100 - 500 m chiém 50% dién tich, ndi cao trén 1000 m chi
chiém téi 10% dién tich. Nhu vy, ddi nai thap 1a tinh chét chi yéu cia dia hinh nude ta.

Anh huéng cua dia hinh c6 tac dung nhét dinh toi dong chay thong qua viée ting cuong tinh dia déi
ctia khi hau. Nhin chung, trén toan lanh thd nudc ta su gia ting do cao tuyét ddi cua dia hinh thuong biéu
hién & su gia tang cta lugng mua, do dbc luu vuc, nhiét do giam, mat do song sudi tdng. Trong diéu kién
d6 luong dong chay ciing duoc gia tang theo d6 cao kha rd.

Két qua tinh toan cho thdy liwong mura va lwong dong chay gia tang theo do cao. Su gia ting 16n nhat
xuét hién trong khoang d¢ cao tir 300-600m va gidi han d§ cao ma quy ludt mua tang theo do cao khong
tdn tai nira thuong dugc udc lugng tir 36 cao 2000m trd Ién.

Nhu vdy, d6 cao binh quan luu vuc song & nude ta déu nim trong giGi han tac dong cua quy luit ting
theo d¢ cao cua lugng mua va dong chay. Su gia ting cua lwong mua va dong chay dwoc tinh nhu sau: dbi
v6i luong mua tang khoang tir 20-300mm cho 100m ting d6 cao, ddi voi dong chay thi ting it hon chi 5-
40mm cho 100m tang d¢ cao. Két qua so sanh mot s6 cap tram thiy van c6 dd chénh 1&ch 16 rét, thi théy
lwong mua va luong dong chay déu ting theo do cao. Tinh cho 100m ting 18én cta do cao thi sy ting luong
dong chay giita cac tram khong dong nhét, noi tang nhiéu dén 23%, noi tang it khoang 10%. Tinh trung
binh thi lwong dong chay ting theo do cao khoang 16% cho 100m. Trén toan b lanh thd, nhing trung tim
mua 16n va dong chay 16n déu nam trén cic ving nii ¢ do cao nhung hudng vé phia gié 4m thinh hanh.
Nhiing vung d6 la: viung nii Binh Liéu, ni Tay Coén Linh, Hoang Lién Son, nii Puailung, ving nii Nghé
An, Ha Tinh, ving Béo Ca, Hai Van, Ba Na, Tra Mi, Ba To... déu co do sau dong chay trung binh nhiéu
nim dat t6i 1500 mm dén trén 2000 mm, mé dun dong chay trung binh nhiéu nim téi 70 dén trén
1001/skm”. Tuy véay cling phai ké dén tinh thé trai véi quy luat trén. D6 1a sy xudt hién ciia mot vung mua
16n, dong chay 16n, nhung d6 cao 16n nhu & Bic Quang, duyén hai Quang Ninh, Thira Luu... Didu d6 ¢
lién quan téi (hi¢u Umg) chén trude nui, ¢ d6 khong khi bi nhiéu dong manh, mua nhiéu, dong chay ciing
gia tang 10 rét so voi nhitng ving sudn nui xung quanh.

Ngoai quy luit ting theo d6 cao cuia lugng mua va luong dong chay niam, chung ta con thiy su anh
huéng cua dia hinh kha 13 rét ddi voi luong va sy phan bd dong chay do ddc diém huong suon cua dia
hinh. Theo quy lut nay thi & suon don gié co luong mua va lugng dong chay 16n hon & phia khuét gié. Su
chénh 1éch nay kha 10 rang, nhét 13 & phia nam dong bac va tdy nam nti Dong Triéu; giita hai tram Binh
Liéu va Cam Dan luong dong chay chénh léch nhau téi 35%. Nhu vdy, d6 cao va hudng suon dén gié 4m
ctia dia hinh déu lam ting lugng dong chay nam, trung binh thi lugng gia ting d6 khoang 22%.

Déi voi ché do dong chay, nhan t6 dia mao ciing anh huéng rd rét. Noi chung nhimng ving dia hinh
cao, mua nhiéu thi ty sé phan phdi dong chay trong nim diéu hoa hon ving thip c¢6 luu luong it, nguyén
nhan chii yéu 12 do miia mua kéo dai. Sy hinh thanh cia dia hinh ddi v6i co ché dong chay thé hién rd nhat
& phia dong day nai Truong Son. Tai ddy dia hinh da phéi hop voi hudng ciia gié mua, hinh thanh kiéu ché
d6 dong chay dic sic nhat & nudc ta- mua lii léch vé mua dong, tir thang IX-X dén thang XI- XII; mo hinh
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phan phdi dong chay trong nam c6 pha nudc 16n, nude nho rd rét, khac biét han so véi cac ving khac trén
lanh thé.

4.8.4. Rirng

Tir thue té nude ta cho th?iy anh hudng cia ring dbi voi dong chay 1¢ thude vao rat nhiéu yéu t6 ,
trong do ty 1& che phu va loai rimg 1a nhiing yéu t6 quan trong nhat.

Theo Winliam va Nikhitsin thi rimg cdy lam bién ddi thé nhudng rit manh nén mot khi tinh hinh che
phii ciia rimg thay d6i thudng kéo theo su thay ddi vé loai rimg va ché do dong chay ciia song ngoi.

O nudc ta qua trinh bién doi d6 thuong bién ddi qua rimg nguyén thity dén rimg moc lai, rimg tre ntra
c6 tranh, bui rAm va cudi cung la ddi troc. Chiéu hudng bién d6i nguoc lai tuy cé song rat it va rat cham.
Su bién d6i twong tmg ctia dong chay 1a kho kiét vé mua can, ché do song ngoi tir diéu hoa trd nén thét
thuong, 4c liét hoa, 1 lut, kho can thudng xuyén xay ra nhiéu hon khi con rimg.

O nudc ta, rimg con lai khong nhiéu, ty 1é che phii ctia rimg hién nay chi con khoang 24% dién tich
toan lanh thd, tirc 1a da suy tan qua mirc cho phép t6i 26%. So v&i ndm 1945 thi nim 1985 nudc ta chi con
7,8 triéu ha rimg. Nhu vdy, sau 40 nim d3 mat 65 triéu ha rimg. Riéng tir ndim 1975 dén nay hang nim mét
225000 ha rung.

Nhitng ving con nhiéu rimg (ty 1& dit co ring chiém tir 35% tré 1én) & Béc B chi c6 hai tinh Ha
Giang, Tuyén Quang, cac tinh thugc Bic Trung Bo, Ninh Thuan, Binh Thuan va Tay Nguyén. Trong d6 ¢
hai tinh Lam Pong va Pac Lic, ty 1& rimg con nhidu nhat dat tir 45 - 68% dién tich. Ving con it rimg nhat
1a Tay Béc chi c6 9%, dat co rimg & hai tinh Bic Ninh, Bic Giang chi con 12%...

V& loai rimg thi trong tong dién tich rimg 13 7,8 triéu ha c¢6 cac loai nhu sau:

L4 rong thuong xanh chiém 5,362 triéu ha, rimg rung 14 1 371,6 nghin ha, 14 kim 135 nghin ha, rimg
hdn giao go, tre nira 395 nghin ha, rimg tre nira 1 triéu ha.

Trong khi d6 dién tich khéng con rimg 13 13 tridu 787 nghin ha, trong d6 ddi troc chiém gan 1 triéu ha,
con lai 1a cay bui, gb rai rac.

Ty 16 rimg con lai va loai rimg cta nudce ta nhu trén da ¢6 anh hudng quan trong dén dong chay song
ngdi ciing nhur ché d6 ciia nd. Theo s6 liéu nghién ctru thyc nghiém dong chay va chdng x6i mon, két qua
so sanh mot sb cap tram thiy van c6 su khac nhau rd rét vé ty 1¢ rung, budc dau chung ta cé thé néu lén
mot s& nhan xét sau:

Rung lam ting hay giam luong dong chay nam. Thuc té cho thdy rang, ving c6 d¢ cao dia hinh dudi
500m thi sy ting hay giam luong dong chay nim khong rd rét. Song, xu thé chung 1 lugng dong chay &
day thuong bi giam di. Nguoc lai, nhitng vung dia hinh cao hon 500 m thi xu thé chung lam tang lugng
dong chay niam, cang 1én cao xu thé cang rd rét. Pidu d6 phu hop voi quy luat: ton that giam va mua ting
theo do cao.

Trong diéu kién mua nhiéu, dong chay phong phu, ¢ nudc ta anh hudng cla rimg c¢6 y nghia hon cé 1a
tac dung didu hoa ché do dong chay va chdng x6i mon dét. V& kha nang diéu tiét dong chay i, két qua tinh
toan cho thay rimg lam giam luong dong chay khong 16n nhu mét s tac gia da néi. Trong diéu kién mua 1i
cuong d6 16n, kéo dai ngay xuét hién bat ky thoi diém nao trong mua 1ii d han ché kha ning diéu tiét dong
chay 1ii cia rimg. Thuc vay khi dat rimg da bao hoa nude thi rimg it con tic dung diéu tiét 1am giam dong
chay lii, nhung ciing phai thiy gii han cua no, cu thé déi véi timg con i trong mua li. Khong nén nghi
réng rung cd tac dung diéu tiét phan 16n dong chay 1ii nhu ngudi ta van thuong nhin manh.
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Riéng vé dong chay mit trén sudn thi rimg c6 tac dung lam giam di rat nhidu. Tai liéu thuc nghiém
dong chay da chimg minh diéu do, tirc 1a luong dong chay sat mit ctia suon dc phu rimg chiém mot ty 18
dang ké trong qua trinh hinh thanh dong chay 1a.

Anh huong cua rimg dbi v6i dong chay kiét qua két qua nghién ctru thuc nghiém & nudc ngoai va &
nuée ta déu khang dinh 14 rimg 1am ting lugng dong chay kiét mot luong déng ké. O nhimg ving ring con
nhiéu thi dong chay kiét co thé tang tir 30 - 100%. Tri sé modun dong chay nho nhat binh quan nhidu nim
ctia ving con nhiéu rimg 16n hon rd rét ving khong con rimg.

Tac dung anh hudng ndy cta rimg & nudc ta thé hién rat 1, didu dé rat cé y nghia dbi voi san xuat va
doi séng. Co thé khai thac quy luat ndy mot cach triét dé va tich cuc dé bién dat rimg thanh mot hd chua
nuée ngam. Chuyén nudc mit thira thai thanh nude ngam dé dung trong mua kiét théng qua sy diéu tiét cia
rimg 14 mot phuong thirc can duge khai thac.

Chiing ta can thdy rang, kha nang diéu tiét tu nhién 16n nhit khi ty 1¢ che phu cia rimg trén luu vuc
16n hon 50% dién tich. Thuc té & nude ta cho th?iy nhitng Iuu vyce co tri s6 moédun dong chay mua kiét dat
tir 20 dén 401/skm’ déu thiy xuat hién & nhimg luu vuc c6 ty 1é che phu cia ring dat 16n hon 50% dién
tich, co6 thé ké mot sé vi du nhu & Nghia D6, Ngoi Thia, Song Hiéu, Ngan Phé, Thu Bon, song Vé, Bic va
Nam Tay Nguyén. Nguoc lai nhitng ving ddi nui troc thi mit ludn ca ngudn nude thuong xuyén, dong
chay chi ton tai khi c6 muwa, mua can, long song sudi can tro soi da.

Rimg cdy, mot "ban tay" khong 16 giit dat. P6i v6i dong chay ran, ring co tac dung lam giam rd rét
x61 mon mat dat. Trong diéu kién dia 1y tu nhién twong ty, luu vyc nao con nhiéu rung thi xam thyc gidam
di 16 rét. Thuc t& da chi rd néu dat khong con rimg cay che phu thi luong dat mau mat di sé tang gip 120
lan so vai dat con rimg, lugng dit bi bio mon hang nim 0,14 - 1,03 tin/ha ¢ noi rimg ty nhién con tuong
dbi tot va tang 1én t6i 124 tan/ha néu & d6 khai thac hét rimg thanh ddi troc.

Trén day da chi 13 vai trd bao vé va cai tao diéu kién thuy vin cua rimg, trong tinh hinh cta nudc ta
rimg dang & tinh trang bi tan pha ghé gém thi cang phai dé cao viéc bao vé va khoi phuc tham rimg.

"Rimg la mot bd phan cua mdi trudng sdng, 1a tai san quy bau cta nude ta, co gia tri 16n dbi voi nén

kinh té qudc dan va vian hod cong cong".
4.8.5. Sy hoat dong kinh té ciia con ngudi

Chung ta biét ring mdi luu vuc séng 1a mot hé sinh thai, 1a mot tong thé ty nhién kha hoan chinh, d6
la mot tap hop co6 quy ludt ctua nhiéu thanh phﬁn va nhiéu bd phan cac diéu kién tu nhién xa hoi. Ngoai
nhitng nhan td tu nhién trén day c6 anh hudng tich cuc hodc ti€u cuc ddi véi dong chay, trong thoi dai hién
nay su phat trién cuc ky nhanh chong ciia san xuét, da xudt hién mot kha ning tac dong cia con ngudi cd
anh huong sau sic va nhanh chong dén dong chay song ngoi. Trén lanh thd nudc ta hién nay ca hai chiéu
huéng trén day déu thé hién rt rd nét.

Nhitng anh hudng tich cuc cua hoat dong kinh té ddi véi dong chay séng ngdi nude ta ngdy cang tré
thanh mat chu yéu. Do 1a su nghi¢p thuy lgi hod, tri thuy va khai thac téng hop cac dong song 16n nho. Co
thé noi trén khap nudc ta ngay nay dang didn ra mot cude chién dau vi dai voi thién nhién. Bing cac cong
trinh thay loi, thiy dién, con ngudi dang phan bd va phan phdi lai ngudn nudc cho phu hop véi yéu cau
dung nude cua san xuét va sinh hoat. Nhiéu cong trinh thay loi, thay dién s& gitp con ngudi chinh phuc cac
dong song, han ché, xo4 bo bt loi do ché d6 dong chay ctia né gay nén, tranh thu khai thac triét dé ngudn
thity loi v6n rit gidu c6 cua song ngodi nudce ta. Chung ta c6 thé néu 1én mot sb cong trinh lam vi du:

Cong trinh trén séng Da tai Hoa Binh ¢6 hd chtra t6i 9,5 ty m® nudce, dién ning san xuét 1a 8,16ty
kw/g. Cong trinh Tri An trén song Déng Nai ¢6 hd chira dugc 2,64 ty m® nude, cong sudt phat dién la
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400000 kw. Cong trinh thily dién Pa Nhim, cong trinh thuy loi Dau Tiéng thuc hién phan bd ngudn nudc
trong khong gian va thoi gian, nhdm phuc vu cho san xuit va doi sdng... D6 1a nhimg tac dong rat tich cuc
dbi voi dong chay song ngoi. Trong sudt 40 nim qua sy nghiép thuy loi hoa chinh phuc cac dong song &
nude ta di c6 nhiéu thanh tich. Néu trude kia, thoi thudce Phap ca nudc mdi chi ¢o6 mot hd chta Xuén
Duong véi dung tich 7,7 triéu m’, vai ba tram bom dién, dam bay hé théng thiy néng thi ngay nay ca nudc
ta d3 c6 t¢i 3500 hd chira nude nho, 650 hd chira nude 1én va vira, hon 2000 tram bom dién. Cac cong trinh
thity loi & khép lanh thd c6 kha nang tudi cho 2,2 triéu ha, tiéu cho 85 van ha va ngan man cho 70 ha dat
ndng nghiép. Strc manh doi non lap bién ctia nhan dan ta thyc su da lam thay d6i dong chay theo hudng co
loi cho san sudt va doi sdng. Bang su phan phi va phan bd ty nhién cong trinh thay loi, chung ta da co thé
han ché lugng dong chay 16n nhat, ting cudng lugng dong chiay nhé nhat - cu thé 1 phan phdi luong dong
chdy trong nam, d6 1a viéc lam tich cuc nhét dbi vai cai tao song ngoi.

Mot tac dong tich cuc khac dén dong chay song ngoi ciing kha rong khip 1a phong trao trong ciy gy
rimg, thyc hién canh tac theo khoa hoc néng 1am két hop dé bao vé dat, bao vé nudc.

Phén phéi cac loai cay dé tao nén mot ciu trac riung ram kin thi d4t bi x6i mon it va gilt nudc nhiéu
nhit. Thyc hién mot cdu tric rimg dong thoi phdi hop bac thang, muong giit nude, ¢ thé duy tri duoc san
xuat véi nang sudt 6n dinh trén co s giit duoc nudce va dat. Didu d6 co anh hudng rat tich cuc dén dong
chay cta séng ngodi. Nhitng anh hudng tidu cuc nghiém trong dén dong chay séng ngdi nudc ta la nan pha
rimg, nhiém ban ngudn nudc...

Viéc thu hep tham rimg, ty 1& che phu xudng dudi 25% dién tich dat tu nhién di gay ra nan x6i mon
rat trAm trong. Hang nim cac song sudi ciia nudc ta da d6 ra bién Dong mot luong dat khong 15, khoang
300 triéu tAn. Ving ddi nai khong co cdy che phil bi bao mon trung binh 1 - 2 cm, mat di khoang100 - 200
tan dat /ha. Tinh hinh d6 lam cho dit tréng, ddi nui troc lan rong, d4t mai khai thac cling bi can cdi, boi 1€ip
dﬁy hd chira, song, luéng lach. HS Théac Ba c6 téi 2,7 triéu tin chét léng dong, hd Pa Nhim cling bi can
nhiéu, khong di nudc dé phat dién trong miia kho, hd Cam Son di can khoang 2 m trong 10 nim, mot s6
hd chuta ¢ vai chuc triéu m° chi sau vai nim da can dén mtrc khong c6 kha nang tudi nita. Tinh hinh d6 da
va s& gdy nén nhig thiét hai 16n cho san xuét va doi séng.

Tinh hinh tham rimg bi thu hep nhanh chéng trong nhitng nim gan ddy c6 thé 1a nhitg nguyén nhan
dan dén 1 lut, han han c¢6 chiéu huéng xay ra nhiéu hon va nghiém trong hon. Nhiéu séng sudi & cic mién
trén nudc ta c6 hién tugng muc nudc trung binh thdp hon hin so vai trude kia va myc nude ngdm & nhidu
noi ciing bi ha thap. Nhiéu ban lang & Tay Bic da phai doi di noi khac vi cac song sudi d can sau khi rimg
dau ngudn bi pha huy. O Quang Binh 2 van ha rimg dau ngudn bi bom dan My ph4 huy, nén tir nim 1970
Il lut xay ra trén song Gianh va Nhéat L¢ tang 1én 2,7 lan, ché do thiy van & hai vung ké trén bi anh hudng
va xau di mot cach rd rét. Hién tai va trong tuong lai, nhip do xay dung va san xut phat trién chwa timg ¢,
nhimg tac dong tiéu cuc clia con ngudi toi dong chay ciing dién ra hang ngay va sdu sic, ching ta phai co
ngay bién phap ké ca phap luat va van dong gido duc dé bao vé ngudn nudc lam cho nhitng dong séng cia
chung ta mai mai giir dugc lugng nudc va chat nude tu nhién cia ching.

Trén day 1a mot sé nhan t6 chii yéu anh huong toi dong chay song ngoi trén lanh thd nude ta. Viéc
tach bach timg nhan t6 chi 1a xem xét nhirg anh huéng cua ching theo hudng ndo ma théi. Cac nhén &
ciia moi truong dia 1y c6 thé tac dong riéng ré nhu trén, nhung dong thoi chung ciing phdi hop thanh mot
tong thé ty nhién hodc mot hé dia sinh thai dé tic dong dong chay séng ngoi.

Chung ta biét ring, dong chay song ngdi trén mot ving cu thé 1a hé qua tat yéu cia sy tac dong tong
hop cua ca hé dia sinh thai trong d6 c6 dong chay song ngdi, & cac kiéu canh quan khac nhau thi lugng
dong chay song ngoi ¢ thé chénh nhau téi 60 - 70 %. Diéu d6 da chi 16 sy anh huéng tong hop ctia moi
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truong toi dong chay song ngoi 1a rit rd rét. Moi tac dong vao mdi truong déu phai quan tim day du dén
cac thanh phan cia canh quan dé dam bao cho ngudn nude dugc binh thudng va trong sach vi rd rang thé
tong hop dia 1y thay doi s& kéo theo su thay doi twong ting vé thily van. Chinh diéu d6 mét 13n nira khing
dinh mot didu 1a moi tinh toan, phéan tich vé thily van song ngoi mét luu vuc, mot ving nao d6 hoan toan
khong thé chip nhan sy xem xét dén cac yéu té canh quan - cic yéu td anh huong dén dong chay mot cach

phién dién hoac so sai.
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Chuwong 5 5
DAO DPONG DONG CHAY NAM

Trong qui hoach lanh thd va thiét ké cong trinh thuy khong chi can biét dugc chudn dong chay nim,
ma con can biét ca sy bién d6i cia dai lugng d6 theo ca thoi gian 1an khong gian.

Chuan dong chay nam la mot dic trung dong chay mang tinh chat xur 1y théng ké cta chudi thoi gian,
nén viée xét cac dao dong ctia n6 lién quan mat thiét dén cac kién thirc thong ké trong thiy van. Cac khai
niém vé x4c sudt va tan suat dam bao cang cd y nghia thyc té khi ap dung vao thity van hoc.

Do dam bao ctia mot dai lugng thuy van la xac sut gia tri dang xét ciia nd ¢o tinh troi. Xac suét 1a
thudc do danh gia do tin cdy viéc xuat hién gia tri nay hay gia tri khac cua déc trung hay hién twong dang

x6t. Xac suat 1a ty sb giita s6 cac truong hop thuan loi m véi tong cac truong hop n:

pa. (5.1
n
Ngudi ta phan biét gitra xac suét 1y thuyét lim p=" vaxdc suét thyc nghiém p=". Trong thuc té
n n

tinh toan thity vin ma cu thé 1 tinh toan cac dic trung cua dong chay (dong chay, muc nuéc) thudng st
dung cac tan suét thuc nghiém duoc tinh toan theo cac cong thirc phd bién nht 1a:
Cong thirc S. N. Kriski va M.Ph. Menkel:
m

p=——.100%- (5:2)
n+1
Cong thirc Shegodaev:
»="793 1000 (5.3)
n+0,4

v6i n s6 thanh phan chudi; m - s6 thir ty s6 hang chudi dong chay xép thir tw giam dan.

Cong thire (5.2) cho gia tri thién 16n vé doan dau cua dudng cong dam bao va nd duoc st dung khi
tinh toan dong chay cuc dai; nguoc lai cong thirc (5.3) cho gia tri thién nho vé phan cudi duong cong dam
bao va né duge dung dé tinh cac gia tri dong chay trung binh, dong chay cuc tiéu.

Doi khi ngudi ta con dung cong thirc Hazen A., rat phd bién trong tinh toan thuy van thuc hanh & My:

- m—0,5

100% . (54
n

Dao dong xac suit dong chay nim va gia tri d6 dam bao cho trudc cua né ¢ thé dugc xac dinh nho
cac duong cong dam bao thuc nghiém dung theo cac s6 liéu quan tric. Cac dudng cong nay hoidc dudi dang
db thi hodc cong thirc giai tich déu cho phép ndi (ngoai suy) voi viée sir dung cac phuong trinh dudng cong
phan b dai luong ngiu nhién twong tng voi dang dudng cong thuc nghiém.

Sai s6 khi thyc hién ndi (ngoai suy) cic dudng cong nay dé xac dinh cac gia tri dong chay véi tin sut
dam bao twong tmg thuong khong 16n 1im néu trong truong hop khoang ngoai suy khong vuot ra ngoai
khoang quan tric nhiéu lim.

Viéc ngoai suy va lam tron bang phuong phap giai tich (ma thue té thuong hay st dung) duogc ap dung
v6i chudi quan tric ngan va dai khi ¢6 nhu cau sir dung phuong phap twong tu thily vin trén cac séng chua
duoc nghién ctu.
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Co s& cua cac phuong phép 1a coi chudi dong chay nam 1a mot chudi clia cac dai lugng ngau nhién va
nhu thé co thé sir dung 1y thuyét x4c suit thong ké dé mo phong cac qua trinh dong chay. Pé xay dung céac
duong cong phan b 1y thuyét can c6 ba tham sb thdng ké co ban:

1. Pai luong trung binh nhiéu nim (chudn dong chay nim) Qy néu biéu dién duéi dang hé sé6 mé dun
6 gia tri bang 1.

2. Hé s6 bién d6i C, .

3. Hé s6 bat dbi xtmg C,,

5.1. UNG DUNG LY THUYET XAC SUAT THONG KE TINH DAO PONG DONG CHAY NAM

Moi dac trung dong chay: trung binh nam, cuc dai, cuc tiéu, phan bd trong ndm va sy thay ddi cua no
theo thoi gian va khong gian dugc xac dinh boi nhidu yéu té dia déi va phi dia doi. Béi vay su hinh thanh
dong chay song ngoi la mot hién twong thién nhién chiu tac dong cua nhiéu yéu td.

Ngay nay da co nhiéu phuong phap tinh todan dong chdy dugc xdy dung dua trén viéc phan tich tac
dong cua cac yéu td khi tugng va mat dém riéng ré. Piéu d6 dat duoc nho xu ly cac do dac truc tiép cac
thanh phan dong chay va khi tuong. Vén dé nay ta sé& tiép tuc ban dén khi nghién ctru cac mo hinh dong
chay.

Co sé ly thuyét cua viéc ap dung 1y thuyét xac suit vao nghién ctru va tinh toan dao dong dong chay
nam 1a 1y thuyét xac suat giéi han trung tim. Ly thuyét nay dugc sir dung dé nghién ciru cac tac dong tich
phan nhiéu yéu t6 trong cac hién tugng va cac mdi quan hé trong mot téng thé khac véi cac phuong phap
trudce day 1a nghién clru tung hién tugng doc lap.

5.1.1. Mt s tinh chét co ban ciia cac dwdng phan bo diic trung dong chay

X X
" nl
{1 n2 nl+n2
AX n3

nl+n2+n3

<4— Duong cong dam béo

()
e
(e}

Téan s6 Sudt dam bao 100% P=2n
Hinh 5.1. So d xay dwng dwdng cong phan bé va dwong cong dam bao
Trong thyc té nghién ctru va tinh toan cac dic trung va hién tugng ngiu nhién khac nhau cta nhiéu
qué trinh va hién tuong thién nhién da nhan té tham chi trong d6 c¢6 nhidu yéu t co co s vat 1y, nguoi ta
sir dung cac duong cong phan bd khac nhau.
Lua chon dudng cong ly thuyét hay mo hinh toan hoc nao dé mo ta hién tugng va qua trinh dao dong
dong chay chi co thé khi né dap timg duoc cac doi hoi can thiét va mong mudn cua thuc té. Su tvong ting
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ctia dudng biéu dién 1y thuyét va cac duong cong thuc nghiém chi dat dwoc bing cach so sanh ching va
xay dung mot do thi hon hop.
Trén hinh 5.1 mé ta phuong phéap xdy dung dudng cong dam bao tir dudng cong phan phdi cac sb lidu
quan trac lugng mua.
Buong cong cho mdt khai ni€m truc quan vé su phan bd cac dai luong nghién ctru.
Vi duy dién tich cua duong parabol tir x; dén x;.,(H.5.2), bang ]ﬂgo(x)dx 1a x4c suat cua gia tri dai
X

lugong x; nam trong khoang x; dén x4 ;.

Y, Tan sb

N

Xy Xk+’1 i
Hinh 5.2. Pwéng cong phan bo doi xirng

Puong cong dam bao cho thdy do dam bao nao (%) (hodc xac suit no) ciia gia tri nay hay gia tri khac
clia dic trung nghién ctru trong sb cac truong hop xudt hién nhung khong chi ra duge bao gio thi xay ra.

Dé tién lgi trong tinh toan cac dic trung dong chay, cic phuwong trinh duong cong phan bd ¢ thé bo
qua kha nang dao dong cua dai lugng bién x; trong khoang <o > x; > 0 hodc Xax > X; = Xpin-

Phuong trinh dudng cong phan bd 1y thuyét can c6 s tham sb tdi thiéu moi thuén loi sir dung trong
thuc tién tinh toan thity van.

Diéu quan trong nhat 1a duong cong phai c¢6 tinh don gian trong viéc xac dinh cac tham sd va qui tic
xdy dung, nhung dong thoi lai cho kha ning so sanh giita chudi s lidu dé tir d6 co thé khao sat sy bién
ddong cia dong chdy theo khong gian.

5.1.2. Pwong cong dam bio va cac khai niém thong ké

Dang chung nhit cia dudng cong phan bd nhi thirc bit dbi xtmg dwoc ap dung rong rii trong tinh toan
thuy van.(H.5.3)

Trung tim phan b 1a diém tuong Gmg véi trung binh s6 hoc cua chudi, 1a mot trong nhimg tham s6
chinh cua chudi théng ké. Tung d6 di qua trung tim phan bd goi 1a tung do trung tam.

Trung vi la gia tri cua bién nam giita ddy da dugc sap xép. Néu sb thanh vién chudi 14 chin thi trung vi
1a trung binh cong cua hai sb hang nam giita chudi. Pudng di qua trung vi chia dién tich duong cong phan
bd ra hai phin bang nhau. Mod 1a dinh cua dudng cong phan b, 14 cuc tri néu dudng cong phan bd c6 mot
dinh.

Khoang cach tir goc toa do dén trung tam phan bd X bang:

X =Xxpynta+d=1,0 (5.5)
hodc 1a hé s6 m6 dun K :
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K =K,y +a+d=10 (5.6)
VO1 Xmin, Kmin - CUC tiéu tuyét ddi cua dai luong bién dang xét; a - khoang céach tur dau duodng cong phan bd
t6i mod,, d - khoang cach tir mod t6i trung tim phan bd dic trung cho mirc d6 bat ddi xtng cta duong cong
phan bd va goi 1a ban kinh bat ddi ximg; d cang 16n thi tinh bat d6i ximg cta dudng cong cang ting.

Y, Tan s6

X
4 3021 ==

Hinh 5.3. Pwdng cong phan bd bat dbi xirng
1- trung tdm phan bé; 2-trung vi; 3- mod; 4 -Xuin hodc Ky,
Khi bat d6i ximg duong thi trung vi va mod nim bén trai trung tim phan bd, néu bat ddi xtimg am thi
nguoc lai (bén phai). Khi dudng cong phan bb dbi ximg thi ca ba diém dic trung nim tring nhau va ban
kinh bat ddi xtg bang 0.

5.2. XAC PINH CAC THAM SO PAC TRUNG CHUOI DONG CHAY KHI CO PAY U SO LIEU
QUAN TRAC

Tham s thir nhat va chii yéu nhat cta chudi 1a gia trj trung binh dugc tinh theo cong thirc:

n

>0
0, =1 —. (5.7)

n

Dé tién so sanh gid tri trung binh gitra viing niy véi viing khac, c6 thé thay Qo bang Y hoic M .

Do léch quan phuong hay con goi 1a do 1éch chuan ky hiéu 1a .

hoic o = N/M (5.8)
* N

D6 1éch quan phuong c6 cing thir nguyén vé6i dic trung phéan bé.

H¢ so bien doi: Dé tién lgi cho viéc so sanh d¢ bién dong cia tung chuoi, d6 1éch quan phuong dugc

biéu dién qua don vi tvong d6i o/ X va duge goi 1a hé s6 bién doi C,.

c =%«

v (5.9)
X

Néu (5.9) biéu dién qua hé s6 mé dun thi:
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(5.10)

Cong thirc (5.9) va (5.10) dung v6i gia thiét 1a gid tri X VéiN > Song d6 dai ctia chudi trén thuc
té thuong rat han ché va bang n nén trong cic cong thirc tinh toan nguoi ta thuong thay N bang n < N.
Hiéu s giira X Nesoo VA X a cang 16n thi do dai cua chudi cang ngin.
Trong thdng ké toan hoc da chimg minh dugc rang:
n

Oy = . (5.11)
n—1

pé giam sai sb xac dinh oy va C, do chénh léch do dai chudi theo (5.11) v6i n < 30 nam ta thé vao

chd n 14 (n-1). Trong truong hop do:

(5.12)

(5.13)

v6i x; - gia tri dong chay timg nam, K; - hé s6 md dun dong chay timg nim (K; = 0/Qy); n - s6 nim quan
tric.

Viay hé s6 bién ddi 1a thude do danh gia dao dong dong chay nim xung quanh chuén dong chay nim
va bang do 1éch quan phuong tuong dbi C, = oy/ X.

Hé 56 bat doi ximg Cg dic trung cho tinh bat d6i ximg cua chudi dai lwong nghién ciru xung quanh
gi4 trj trung binh hodc 1a trung tim phan bb. Ciing nhu C, gia tri C, biéu dién bing don vi trong ddi va
cho phép so sanh tinh bat ddi ximg ctia chudi niy so voi chudi khac va c6 thé khai quat dugc.

Dbi v6i dic trung bat ddi xtimg cua chudi ngudi ta nhan gia trj trung binh 1ap phwong d6 1éch cac s6
hang so véi gi4 tri trung binh, va dé nhan duogc gia tri vo thr nguyén nguoi ta chia cho 1ap phuwong do6 1éch
quén phuong:

i(xi*i{f
_

Co=tg— (5.14)
no
Do o= C, X nén:
Z(Ki _)?)3
- (5.15)
’ nC

Céc cong thuc tinh @ , X, C,, C, 1a tinh theo sb liéu truc tiép quan tric nén khong thiy rd quan hé
clia né véi cac tham s ciia dudng cong phan bd 1y thuyét. Tuy nhién ching c6 quan hé qua momen.
Phuong phap momen 1a co s& 1am tron dudng cong phan bd thyc nghiém vi dudng cong thuc nghiém thay
duogc bang duong cong 1y thuyét co moémen dién tich bang mémen dién tich dudng cong thuc nghiém.

Momen gbc bac k
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1
M, =;fo (5.16)

1a gid trj trung binh X béc k.

Momen trung tam béc k:

n

1 _
M, =;Z(X,-—X)" (5.17)

1
1a gia tri trung binh d9 1&ch céc x; riéng biét xung quanh dai lugng trung binh X bac k.

Céc tham sb chinh cta dudng cong phan bé dugc gin voi momen gde hodc momen trung tim béi cac
dang thirc sau:

1) Gia tri trung binh sé hoc bing mé men gbc bac nhit X =M,. Khi X, K =1 thi M, bang 1,0.

2) D6 léch quan phuong bang cin bac hai cia momen trung tim bac hai o = m .

3) Hé sb bién doi bang can bac hai cia md men trung tdm bac hai chia cho gia tri m6 men géc bac
nhat

_o My
X X
4) Hé s6 bat dbi xing bang mod men trung tim bac ba chia cho d6 1éch quan phuong luy thira bac ba.
My _ My hoac ¢, =M
7 L e

Véay mo men trung tdm béac 0 1a dai lugng trung binh, m6é men trung tdm bac hai 1a do Iéch quan
phuong, mé men trung tim bac ba 1a muc do bat dbi xtng.

Chon dudng cong phan bd nhj thirc c6 mot nhuoc diém 14 gidi han dudi nhiéu khi khong thoa mén vi
no cho gia tri &m - khong tuong tmg voi thuce té dong chay 1a dai luong khéong am nén trong thyce té nhiéu
khi con st dung duong cong phan bo S.N. Kriski va M. Ph. Menkel trén moi twong quan cia C, =2C, tu
dudng cong phan b nhj thirc va thay bién Z=aX’ dé véi moi quan hé C, va C, thi c6 thé thoa man voi
moi C, <2C, dai lugng dong chay khong am (H.5.4).

Trong thyc tién tinh toan thity vin con ap dung rong rai duong cong logarit chuan xuat phat tir phan
bb chuin khong phai cta bién X ma 1a lgX, khi ma dao dong cua bién X trong khoang 0 < X < oo thi dao
dong cua IgX nam trong gidi han rong hon - oo < 1gX < oo, dp tmg dugc phan bd chuin Gaus.

Céc dai luong dong chay trong phan bé logarit chuin dugc biéu dién bang ham théng ké A, va As:

anngi
_ 1

2, (5.18)
n—1
D K 1gK,
A=r"— (5.19)
n-—1

5.3. XAC PINH CAC THAM SO PAC TRUNG THEO PHUONG PHAP PO GIAI - GIAI TiCH G.
A. ALECXAYEV

Mot trong nhitng phuong phap xac dinh tham sb cac dic trung thong ké cua chudi dong chay do G. A.
Alecxayev dé xuat 1a img dung dudng cong nhi thirc v&i moi gia tri C,. Theo phuong phap niy ca ba tham
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sO Q, C, va C, déu duogc Xac dinh qua cac tung do
X
70
60 \
N
\\
S0
2 16 20 24 28 32 36 40
40
30 —
\Y
1
A
20 2
N
_______ 3
10 —
|
R
. s/_./.==-
0,01 0.1 1 S 10 20 3040 50607080 <0 99 99,9 P

Hénh 5.4. Pworng cong phon bd(a)va dam bao(b) S.N. Kriski va M. Ph. Menkel
vei C, =0,6;1-C, =C,; 2- C, =2C,; 3- C, =3C,
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trung cua dudng cong thuc nghiém. Céc tung do dic trung d6 1a cac tung do img voi tan sudt dam bao 5%,

m—03

50%, 95%. Suat dam bao dwoc tinh theo cong thirc (5.3) p= 100% v6i chudi quan tric dong chay

nam dugc sip xép theo thur tir giam dan.

Tir muc dich d6 trén ludi ban logarit dua cic diém quan tric luu lugng Q;, M; hay K; img theo tin suat
ctia ddy giam dan theo cac diém trén ludi dan duong cong dam bao thuc nghiém. Tir dudng cong d6 theo
cac diém dic trung 13y cac gia tri Oso, Osov va Qose,. Sau d6 theo cong thirc tinh hé sé dbi xtng cua dudng
cong dam bao S 1a mot ham cua C| .

S = QS% + Q95% — 2QSO% ) (520)
Qso, — Qosv,
Tir hé sb S theo bang chuyén dung, dung theo ham C, =f(S) tinh C,. Sau d6 tinh gia tri d6 léch quan

phuong theo cong thuc:

sy, — Qosy

= C,Qy = 3% o5 521
oQo UQO CDS% — @95% ( )
Qy = Qs0 — Q0P s0% (5.22)

voi ¢95%) ¢50%J ¢5% 1a d6 léch chuan cua tung d6 dudng cong dam bao nhi thirc véi C, =1 dugc tra tir
bang Phoster.
Hé s0 bién doi:

UQO
c, =29 523
Qo (>.23)

Phuong phap d6 giai giai tich dugc hoan thién d& dang hon so voi phuong phap md men va ddy 1a vu
diém chinh ctia phuong phéap. Tuy nhién d¢ chinh x4c ctia phuong phép phu thudc rat nhiéu vao co so dé
dan duong cong dam bao tir s6 liéu thuc nghiém, vao do bién dong cua cac diém va phéan bd cua cac diém &
doan dau va cubi duong cong ciing nhu kinh nghiém cta nguoi vé.

Hon nita tham s dau tién duge tinh toan 1a hé sb bat dbi xung C, - la tham s6 kém 6n dinh nhét
trong cac tham sé dic trung nén c6 thé dan dén sai sé ¢ phan cao va phan thip cua dudng cong dam bao so
v6i duong phan b 1y thuyét. Vi vay duong cong dd giai - giai tich chi nén dung dé tinh chuén dong chay
nam ma thoi.

Sai s6 d6 léch quan phuong twong ddi cta dai lugng trung binh nhiéu nim cua chudi duge tinh theo
cong thirc (4.5). Khi c6 quan hé giita cac sb liéu cac nam thi tinh theo cong thuc:

100C, 2 r 1-r" 100C, [1+r
= 1+= - = £
Qo T J+n1—r[n 1—"J Tn "l—r (5.24)

v6i r - hé s0 twong quan dong chay giita cac nam.

Sai s6 quan phuong cta hé sb bién ddi duogc tinh theo cong thirc (voi phuong phap xac dinh 14 phuong

Jivc?

Opy = ~——=—"100%. (5.25)

v \/E

Néu xac dinh C, bang phuong phap ddng dang cuc dai thi sai s6 duoc xac dinh theo cong thirc:

phap momen):
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[ 3
oo = ————100% . 5.26
G 2n(3+C?) (526)

D¢ dai ciia chudi ndm quan tric dugc coi la da dé xac dinh Qy va C, néu opy < 5-10% con c¢, < 10-
15%. Gia tri trung binh dong chay nam khi d6 dugc coi la chuan.
Sai s6 quan phuong trung binh twong dbi cua viéc xac dinh hé sb bat d6i xting C, phu thudc vao C,

va s6 nam quan tric n dugc tinh theo cong thirc:

oc, = \/%,/1 +6C2 +5C2 100% . (5.27)

5.4. XAC PINH THAM SO THONG KE DONG CHAY NAM KHI QUAN TRAC NGAN

Trong moi truong hop khi ma sai sb tinh toan vuot qué murc cho phép voi chudi hién co tirc 1a chudi
50 liéu ngdn va cin phii tinh toan n6 théng qua viée kéo dai tai li¢u cua song twong tw. Dc biét viée tinh
toan C, can phai dua v€ chudi dai néu nhu thanh phan hién thoi ctia chuoi, do 1ap lai cac ndm it va nhiéu
nudce rat hiém hoi va vi diéu d6 lam €, ting 1én rat nhiéu.

Dan C, vé thoi ky nhiéu nam dua trén co so sy twong tng cua dao dong dong chay trong thoi gian
ddng quan tric & cac tuyén do trong mot thoi ky dai va didu do bao toan ty 16 cua C, voi chidu dai cia
chudi. C6 thé kéo dai C, bang phuong phap giai tich hodc d6 giai khi s6 nim dong quan tric & tram dai va
tram ngén co tr 10-15 nam.

Phuong phap giai tich thé hién qua cong thirc sau:

M
CUN = CvNa MNa igsa (528)
N

v6i Cyy - gid tri nhidu nam cta hé sé bién dbi; My - gia tri nhidu ndm cia chuin dong chay nam; chi sé a -
ching t6 gi tri thugc vé song tuong tu; tge - goc nghiéng ctia quan hé gia tri dong chay nam véi truc song
tuong tu hay 1a hé s goc.

Quan hé giita hai chudi dong chay trong thoi ky dong ndm quan tric cAn thoa man moi yéu cau déi véi
quan hé d6 khi tinh todn chuan dong chay nim.

Cong thirc thir hai dé xac dinh hé sb bién d6i €, thong qua do 1éch quan phuong:

Tn (5.29)

2
1- rz{l ~Fna ]
2
O Na

V6i 0, VA On - 40 16ch quan phuong ciia dong chay nam tinh cho thoi ky ddng nam quan tric n tai tram tinh

ON =

todn va tram song tuong tu; oy va On, - gid tri nhi€u nam cua ching; » - h¢ s6 tuong quan gitta dong chay
nim hai tram trong thoi ky dong nim quan trac. Nhu vay hé s6 bién doi tai tram tinh toan dugc dan vé cong
thac:

Crn=2N_. 5.30
oN Qon ( )

Ghép cong thire (5.29) va(5.30) ta nhan dugc mot cong thire tinh gid tri hé s6 bién dbi nhidu nam:

Coy = Con Qon , (531)

2
1— ,-2[1 _o‘,m] Qon
2
O Na

hoac:
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Coy = Con g‘)n (5.32)
2 2 ON
\/1—7‘2[1— Cvna Ona]

Clz\/'aQ(%Na
v6i Cy, va Oy, - hé s6 bién d6i va dong chay trung binh nam tai tram tinh toan cho thoi ky nim quan tric
ngin. Céc ky hiéu khac dong nhat véi cac cong thire trén.
Cong thirc don gian nhit dugc sir dung la:

Cvn .
Cvna

Cov =Cung (5.33)

Ngoai cac phuong phap néu trén ciing ¢6 thé sir dung phuong phap dd giai - giai tich dé xac dinh hé sb
bién d6i ddng thoi véi hai tham s kia. Theo ddi cach 1am trén hinh 5.5.

Qa A Qa A
a)
b)
Qz')%
QSO% < \
Qo0 > Y >
Qoo Q500 Qs Q 5% 50% 95% P%

Hinh 5.5. X4c dinh cac tham sd dic trung theo phwong phap db giai - giai tich

Trén hinh 5.5 tir duong cong dam bao dung cho song twong tu xac dinh cac gia tri tung d6 dac trung
(b). Tir cac tung d6 d6 chuyén sang hinh 5.5 (a) trén cing mot ty 1é dung quan hé luu lugng ciia séng tuong
ty va song tinh toan. Tir quan hé d6 nhan cac tung d6 dic trung cho song tinh toan rdi theo cac cong thirc
(5.20) dén (5.23) xéc dinh cac tham s6 dic trung cho song tinh toan. Su tién lgi cua phwong phéap nay 1a co
thé xac dinh duoc cac tham sé theo quan hé luu luong gitra song tuong ty va séng tinh toan du du(‘)rng~ thang
hay duong cong déu dugc. Néu sai s6 xac dinh C, theo phuong phap nay so vdi tinh todn theo chuoi ndm
quan trac khong vuot qua 10% thi ding s6 liu theo tinh toan. Trong thuc tién tinh toan dong chay nam, tai
lidu quan tric thuong thiéu d6 bao dam cho trude. Trong trudng hop iy can phai st dung cac phuong phap
gian tiép - phuong phap noi suy dia Iy hodc tuong tu, cac cong thirc thuc nghiém hodc cac dd thi quan hé.
Trude khi sir dung cac phuong phép gian tiép can phén tich dao dong dong chay niam va cac yéu td xac
dinh cac dao dong d6 dé lwa chon phuong phap tinh toan thich hop.

Dao dong khi hau da xac 1ap duoc cac chu ky 13 35 ndm va 11 nam gén lién v6i chu ky chuyén dong
clia cac hanh tinh trong hé Mit Troi. Dao dong dong chay nim ciing quan sat thdy tinh dong bd véi dao
dong ctia khi hau theo két qua nghién ciru ctia Oppocov E.V. Céc nghién ctru vé sau lam sang to két luan 1a
dao dong dong chay nam gin lién véi dao dong nhiéu niam ciia mua, boc hoi va dang hoan luu khi quyén.

Tuy nhién két qua cac cong trinh nghién ctru dao dong nhi¢u nim cia dong chay nim ching to sy
thiéu tinh chu ky 1 rét & chinh cac dao dong vi cac pha dong chay riéng biét thudng co d6 dai khac nhau.
Chinh vi thé ¢6 co s¢ dua quan diém thong ké xac sudt dé tinh toan dao dong dong chay nim nhu 1a tac
dong da nhan t6.
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Khi nghién ctru dao dong dong chay nim thudng xudt phat tir phuong trinh cin bang nudc dbi véi thoi
gian mot ndm. Tir phuong trinh can bang nudc thiy rang dao dong dong chay nim phu thudc vao sy bién
dong cua dong chay mit va dong chay ngdm ma cu thé 1 phu thudc vao sy bién dong cia mwa nim, bdc
hoi va hiéu (X-Z) ciing nhu mtc d phan tan va bo sung nudc ngam.

Nhu véy, nguyén nhan chinh ctia dao dong dong chay nam 1 sy bién d6i dai luong nim cua cac yéu to
khi hau trong luu vyce song ngdi (muwa, bdc hoi va sy phan bd cua chung trong nam) lién quan toi dic thu
ctia hoan luu khong khi nim nay hay nim khac. Ngay ca viéc phan bd luong mua khong déu trén luu vire
6 thé dan toi viee thay ddi dién tich hoat dong cua luu vuc, diéu nay thé hién rat rd vao nhiing nam it
nuée. Nguyén nhan quan trong thir hai cua sy dao dong dong chay nim 1a phan nudc ngdm cung cép cho
song ngodi, 1a thanh phan didu hoa ty nhién nudc song. Vay nhimg yéu td tac dong téi dao dong dong chay
nim déu mang tinh dia doi.

5.5. XAC PINH THAM SO THONG KE DONG CHAY NAM KHI KHONG CO QUAN TRAC

Khi khai quét cac tai liéu quan tric trén lanh tho ta phat hién ring nhiéu dic trung dong chay mang
tinh dia d6i sdu sic. Vi vay khi thiéu hoan toan dong chay c6 thé dya vao tinh chat nay dé s dung cac
phuong phap gian tiép nhu ndi (ngoai suy) hodc dung cac ban dc‘*),q cac cong thic thuc nghiém trén co s¢
khai quat hoa cao d9 tai li¢u trén 1anh th6.Dé xac dinh hé so bién do6i C, dong chay nam D..L. Xocolovski
dé nghi cong thirc (H.5.6):

C, =a-0,0631g (F+1) (5.34)
v6i a - tham sb dién tich don vi; 0,063 1a hé s6 goc ctia dudng thing phu thude cta C, vao lg (F+1).

Cv

0,60

0,40

0 2,0 4,0 6.0
Lg<F+1>

Hinh 5.6. M6i phu thuge C, =f(IgF)
Mot s6 tac gia cho rang hé sé bién d6i phu thude cha yéu vao cac yéu td khi hau va lugng nudce song
ngoi. Dan sau ddy mot sb cong thic dién hinh:

_ 2
Oy = O =120 (5.35)
@ \1-ryz,

Cong thirc L.K. Davudov:

Cong thirc N.P. Tsebotarev:
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_ CUX(F)

C .
5t VOi Cox (p) = —poom- (5.36)

Coy ;
F0,077

o
Cong thirc K.P. Voskrexenski:

A (5.37)
M4 (F +1000)*"°

v

trong d6 & - hé s6 dong chay; A;- tham s6 tong hop; 7 - hé sb twong quan nodi; F - dién tich luu vuc;

Heé sb bat d6i xting C, xac dinh theo quan hé ty s C,/C, tuy theo cac thong sb vé do 4m va cac yéu
t6 mat dém khac. Thong thuong thuc té tinh toan gdp cac ty 1€ sau: vung thura am thi C, =1,8-1,5 C,; con
vung khé han C, =1,5C, .

5.6. XAY DUNG PUONG CONG PAM BAO VA TINH TOAN DONG CHAY NAM VOI XAC
SUAT AN TOAN CHO TRUOC

Trén ddy chiing ta dd xét cac phuong phap xac dinh tham s Q, hay 1a M, C, va C, dé dung duoc
cac phan bd 1y thuyét dong chay nim theo céc toa do tuyét dbi hodc twong ddi.

Vi su biéu dién twong doi tung do dudng cong (hé s6 md dun), khi Ko =1,0 tirc 1a dbi v6i duong cong
dam bao vo thir nguyén can c6 hai tham s6 C, va C,. Phuong phap nay rat tién dé khai quat tham s6 va so
sanh voi cac tinh toan hang loat.

Phuong trinh dudng cong phan bd nhi thirc duge Phoster tich phan dbi véi cac gid tri nguyén

p= % -1 vandi suy cho cac gia tri con lai roi lap bang tinh d6 Iéch tung d¢ cua duong cong dam bao véi
S
diém gitra (K,=1) véi €, =1,0 d6i véi C, khac nhau va d6 dam bao p%, c6 nghia la bang gié tri:
K,-10
s .

v

®, = f(C,. p%) = (5.38)

Tu do suy ra:
K,=F,C, +1,0 (5.39)
c6 nghia la dé xac dinh hé s6 mé dun K boi d6 bao dam p% (tic la K,) nho bang can c6 Fp nhan vai gia tri
C, 16i cong thém 1,0 vi tung do dudng cong biéu dién léch v6i Ky = 1,0 (H.5.7).

Vi @, =f(Cy, p%) nén gia tri ® dam bao p% ( Dp) liy theo hang cua bang twong tmg véi dai lugng
c,.

Nhu véay xac dinh theo tai liéu quan tric hé sd bién dbi va bat ddi xtng, c6 nghia 1a xac dinh cac
momen dién tich bac hai va ba ciia duong cong phéan b thyc nghiém; chung ta nhan chiing véi momen béc
hai va ba cua dién tich dudng cong phan bd nhi thic va sir dung bang tinh 13y tich phan phwong trinh dé
xdy dung dudng cong ly thuyét vai sudt bao dam cho trude.

Céc tham s6 C, va C, khong c6 di d6 6n dinh (dic biét 1a C,) va duong cong dam bao tinh toan 1y
thuyét tuan theo cac diém do chon. Do vay khi xay dung va lya chon dudong cong dam bao can biét C, va
C, tac dong dén dang ciia n6 ra sao (H.5.8).

Trén hinh 5.9 thé hién cac dudng cong dam bao xdy dung véi cac gia tri C, khac nhau va C, =0,50.
Puong cong duoc xay dung véi C, =0 d6i xtng va cit duong nam ngang & dudng K=1,0 va tai diém tuong
g v6i 50% sudt dam bao (trung vi tring v&i tim phan bd). Theo mirc do ting C, thi d6 ubn cua duong
cong cang ting, tuc 14 ting cac gia tri bién va giam cac gia tri nam gitta chudi. Gia tri C, cang ting, nhanh
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trén cang doc va nhanh dudi cang phang. Hinh 5.10 minh hoa anh huéng cia C, va C, ti dudng cong

dam bao S.N. Kriski va M.Ph. Menkel.
K
1,8

14
1,0

0,6

0,2
0

-0,2

-0,6

-1,0 | | | | | | ] | |
10 20 30 40 30 60 70 80 90 P%

Hinh 5.7. So d6 xay dwng va s dung bang tinh tich phan xac suét

2.0
1.8
<
1.6 L\\o
1.4
1,2
c .~0
Lo T —— <2
0.8 QO\%{N
NG
N
0,6 \ﬁ
0.4
0.2
0 10 20 30 40 S0 &0 70 80 S0 PX%

Hénh 5.8. Anh hwéng clia hé sé bién déi C, dén dang dwdng cong dam bao véi C, =0
Véi €, <0 (bat ddi ximg 4m) dudng cong ¢ phan giira 16i va tung d6 ha xudng & hai dau. Cac dudng
cong v6i C, khac nhau nhung cing mot C, cét nhau tai hai diém. Dé ngoai suy va lam tron cac dudong
cong dam bao thyc nghiém trén thyc té tinh toan ngay nay st dung dudng cong phéan b nhi thirc va duong
cong phan bd gamma ba tham s6 khong phu thudc vao phuong phap xac dinh tham sé cia chung.
Luu lugng nudc véi suat dam bao cho trude p% duge xac dinh theo cong thirc:
Op = Ko (5.40)
v6i K, - hé s6 mo dun véi sudt dam bao p% cho trudc ldy tir duong cong dam bao tinh toan 1y thuyét; O, -

gié tri luu luong trung binh.
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beé tinh toan cac tham so va tung d¢ cua cac dudng cong dam bao, xay dung cac dudng cong va xac
dinh cac gia tri luu lvong nam véi cac diéu kién cd, thiéu hodc khong co tai liéu con co6 thé sir dung phuong

phap mo hinh hod ma chiing ta s& xét & cac chuong sau.

K
2,5 \
2.0 C s==2.0
C =12
C =0
.S
C =1.2
~
1.0 N §\ C s=0
7\‘
C =2,0
0,5
_C =20
1
o cs=1,\
C 5=‘\
1
1
c ——1,&
—-0,5 = i \
o 20 40 &0 80 100%

Hinh 5.9. Anh hwéng ciia hé s6 C, dén dang dwong cong dam bio (véi C,, =0,5)
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Hénh 5.10. Anh hwéng cia céc tham sé(C, , C,) dén dang cia dwong cong dam bao Kriski va Menkel
a) C, =3C, 1- C, =0,1; 2- C, =0,3; 3- C, =0,5b) C, =0,51-C, = 0,5; 2- C, =1,0; 3- C, =1,5
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i _ Chuong 6 5
SU PHAN PHOI DONG CHAY TRONG NAM

Dong chay trong song khong nhing thay doi hang ndm ma con thay doi theo cac thoi ky trong nam.
Qua trinh thay d6i dong chay trong nim mang tinh chét chu ky rd rét, hinh thanh cac pha nudc 16n nhé xen
k& 1an nhau, phu thudc vao tinh chét tudn hoan cua cac yéu t6 khi hau. Sy thay di co tinh chu ky nay dugc
goi 1a sy phan phdi dong chay trong nam.

Su phan phdi dong chay trong nam thuong khong phi hop vai yéu cau dung nude. Chi cd nim vimng
qui ludt ty nhién cta sy phan phdi dong chay trong nim méi c6 thé loi dung ngudn tai nguyén thity loi song
ngodi mot cach cé ich va hop 1y. Vi vay viéc nghién ctru phan phdi dong chdy trong nim cé ¥ nghia thiét
thuc d6i v6i viée thiét ké va khai thac cac cong trinh thuy loi, tinh toan dung tich kho nudc, cong suét phat
dién va ca trong giai doan van hanh ctia kho nuéec.

Xac dinh su phan phdi dong chay trong nim con co ¥ nghia nghién ciru ché do thuy vin chung, xéac
dinh dwoc mbi quan hé giira sy phan phdi dong chay va cac diéu kién dia 1y ty nhién dé s dung trong
truong hop thiéu tai lidu.

6.1. CAC NHAN TO ANH HUONG DEN SU PHAN PHOI DONG CHAY TRONG NAM

Tinh hinh phéan phdi dong chay trong nam thé hién qua cac dic trung co ban nhu bién do, thoi gian va
thoi ky xuét hién cac luu lwong tuong tng. Phan phdi dong chay trong niam thudng biéu thi dudi hai hinh
thirc: duong qué trinh luu luong va duong duy tri luu luong tuy theo yéu ciu cia viée thiét ké cac cong
trinh.

Pudng qué trinh luu lwong mé ta sy thay dbi dong chay theo thir ty thoi gian, thuong duge biéu thi
duéi dang dudong qua trinh luu lugng binh quan tuan (10 ngay), thang hoac mua (hoac ty s6 phéan trim so
v6i toan nam), cho ta khai niém truc quan vé su thay d6i dong chay & cac thoi ky trong nam.

Puodng duy tri luu lwong binh quéin ngay (con goi 1a dudng tan suét luu lwong binh quéan ngay), cho ta
khai ni¢m thoi gian duy tri mot luu lwong 16n hodc bang mot luu lugng nao do, dudong duy tri muc nude
binh quan ngay thuong duoc st dung khi tinh toan cac cong trinh tudi, giao thong thuy vv...

Khi nghién ctru duong qua trinh dong chay trong nim trong truong hop c6 dy du tai liéu thuy vin,
nguoi ta thuong cha y nhitng dang qua trinh dién hinh dai biéu cho nhitng ndm hoac nhiing nhom nam
nude 16n, nude bé, nudce trung binh. Trong trudng hop thiéu hodc khong co tai lidu, ngudi ta giai quyét theo
hai huéng. Hudng thu nhit 13 xac dinh tir phuong trinh cén bang nudc cia timg thoi ky trong ndm trén co
s& biét duoc lwong mua, lugng bdc hoi cia cac mat dém khac nhau va lugong trli nudc trong khu vye.
Andréiandp da st dung phuong phap nay dé xac dinh phan phdi dong chdy trong nam. Phuong phdp nay
xuat phat tir Iy thuyét can nguyén dong chay nén co ¥ nghia vat 1y rd rang, song viéc xac dinh cac thanh
phan trong phuong trinh can bang nuéc khong don gian nht 14 lwong trir nude cua luu vue, vi vy thuong
dan dén sai s6 16n. Hudéng thi hai 1a nghién ciru tinh chat khu vic cia cac dang phan phdi dong chay, dung
phuong phap tuong tu thuy van dé xac dinh phéan phdi trong nam cua luu vyc thiéu tai liéu.

6.1.1. Vai trd cac nhan t6 anh hwéng ddi voi sw phan phdi dong chay trong nim

Su phan phéi trong nim cia dong chay 1a do cc nhén t6 khi hau va mat dém quyét dinh. Mic du phan
phdi dong chay gifta cdc ndm khac nhau cua cung luu vyc rat khac nhau nhung van cé thé tim thiy nhiing
nét chung nhét phéan anh cac dac diém vé khi hau va mit dém & noi do.
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Nhan t6 khi hau quyét dinh dic tinh n6i chung ciia sy phan phdi dong chay trong mot khu vuc dia Iy
nao dé, con cac nhan td dia 1y tu nhién khac phan anh sy diéu tiét thién nhién va nhan tao cua dong chay
trong song ma voi mot mie d6 nao diy, ching c6 thé 1am thay ddi mot cach dang ké tinh hinh phéan phéi
san co.

Xuat phat tir phuong trinh can bang dong chay cua luu vuc:

y=x-zxAv:Aw (6.1)
ta thay sy phan phdi dong chay trong nam phu thudc vao lwong mua (x), lwong bdc hoi (2), trit lwong nudc
ctia luu vue (Av) va su trao ddi nude ngam véi luu vire bén (Aw) trong timg thoi gian. Si phdn phéi muwa va
béc hoi chi yéu do diéu kién khi hdu quyét dinh. Luong trit nudc cia luu vyuc va sy trao ddi nude ngém vOoi
luu vie bén do diéu kién dia 1y tu nhién quyét dinh.

Diéu kién dia vat 1y ciing co6 tac dung t6i cac yéu t6 khi hau anh huong gian tiép toi phan phéi dong
chay trong ndm nhung chii yéu théng qua trit lvong nude cia luu vue 1am cho phéan phdi dong chay diéu
hoa hon. Trong yéu té nay can cha y téi dién tich luu vuc, ao hd, dam lay, rimg va didu kién dia chit tho
nhudng.

Nhirng hé tu nhién c6 nudc song luu thong co tac dung diéu tiét rit manh, no trir nudc trong mua 1,
10i bd sung lai cho song sau 1ii 1am cho dong chay diéu hoa hon. Tdc dung diéu tiét ciia hé quyét dinh béi
@6 sau ciia ho va dung tich chira lii. Theo X6kolovski luu vuc ¢6 nhiéu hd luong dong chay cac thang rat
diéu hoa chi thay dbi tir 0,90 dén 1,10 lan dong chay nam, con luu vuc it hd dong chay cac thang dao dong
rat 16n tir 0,15 + 4,30 1an dong chay nam. Pam ldy ciing c6 tac dung twong tw nhw ho ao, dm lay c6 dién
tich rong nhu Pdng Thap Mudi ¢6 kha ning chira 1 rat 16n. Ngoai ra do ao hd dam Iy c6 mit thoang 16n
nén ciing lam ting luong bdc hoi cua luu vye.

Rirng va I6p phii thuce vat lam giam dong chdy mat va lam tang dong chay ngam, 16p 14 muc rat day
trong rimg, bd r& an sau lam cho dét toi xdp ¢ kha nang trit mot lwong nude kha 16n, 1am giam hin lugng
dong chay mit, nhit 13 thoi ky dau mua 1i. Vao gitra mua 1d kha ning trit nude cia tang 14 myc van con
nhung do no lubn bio hoa nude nén tac dung lam giam luong dong chay mit c6 giam di. O cac luu vire co
nhiéu rimg, lwong dong chay mua kiét duoc lwong nude ngam cia luu vuc cung cip 1am cho phan phdi
dong chay diéu hoa hon. O nhimg luu vuc qua nho khong himg duoc nude ngim thi tic dung cua rimg
nguoc lai, 1am cho dong chay kém diéu hoa hon.

DPieu kién dia chat tho nhuong ciua lwu vuc quyét dinh quad trinh tham va sw hinh thanh lwong nuoc
ngam nén cé anh hwong dén hrong dong chay mia kiét. Anh huong cia dia chit dén phan phdi dong chay
trong nam rd rét nhat & vang da voi; cac hang dong da voi co tac dung khac nhau dbi véi phan phdi dong
chay diéu hoa hon, nhung mot mit hang dong ngam ciing lam cho dong chay mua kiét méat hoan toan.

Vai tro cua dién tich lwu vue ciing anh hwéng rat 16m dén phéan phoi dong chay trong nam. Luu vuc
cang 16n, dién tdp trung nudc cang rong bao gdbm nhiéu khu vuc c6 diéu kién hinh thanh dong chay khac
nhau thi phan phdi dong chay trong nam cang diéu hoa, mua 1i dong nudc s& khong 1én xubng dot ngot.
Luu vuc cang 16n, 1ong sdng cang cit sau cang himg duoc nhiéu nudc ngam, vé mua kiét song s& khong
kho can. Nhitng luu vue nho, do song cit khong sau, khong himg dwoc nudc ngdm nén mua kiét dong chay
bi gian doan hoan toan. O nudc ta do lugng mua kha phong phi, 10ng séng cit siu nén dién tich gidi han
d6 kha nho.

Ngoai nhitng nhén t6 trén, hoat dong ciia con ngudi nhu 1am thay loi, trdng cy gdy rimg, chong x6i

mon... ciing co tac dung dén phan phdi dong chay trong ndm. Viéc canh tac khong khoa hoc, viéc chat pha
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rimg lam cho dit dai bi x6i mon trd nén can ¢di ¢6 anh huong xéu dén diéu kién hinh thanh dong chay, lam
cho phan phéi dong chay trong nam khong diéu hoa.

6.1.2. Tinh hinh phan phdi dong chiy ¢ Viét Nam

O nuéc ta lwong miede mia li chiém 70+80% lugng nudc ca ndm, thang co luong nude 16n nhét &
song thudc Bac Bo thuong 1a thang VII, thang VIII lugng nude chiém 15 + 35% lugng nudc ca nam. Tir
Nghé An t6i Quang Binh thang c6 lugng mua 16n nhét 1a thang X, c6 thé chiém 50% luong nudc ca nim,
cac song Dong va Tay Truong Son thang c6 lwong nude 16n nhét 14 thang IX, thang X, lwong nude ¢ thé
chiém 20 +35% lugng nude ca nam. Cac song Nam Bo thang ¢ lugng mua 16n nhit 14 thang IX va thang
X, chiém khoang 30% lugng dong chay nam.

Déi 1ap voi mia mua nhiéu va mua 18 & nudc ta 14 mia mua bé (mita khé) va miia can. Mia mua bé
(mua kho) ¢ thé noi bat dau tir thang XI dén thang IV niam sau chung cho ca nude, song cd xé dich theo
timg dia phuong giéng nhu mia muwa nhidu. Két thiic mua I 13 bat ddu mua can & cac noi. Thang X, XI bét
d4u mua can ¢ Bic B va Thanh Hoa, riéng & Dong Bic, Tay Bic mua can dén som hon, thang XII bét dau
mua can & Nam B¢ va Tay Nguyén, ving dém nam giita Dong va Tay Truong Son mia can mudn nhit, bit
dau tir thang 1. O Trung B mua can bi phan cit thanh hai thoi ky xen giira la 1l tiéu man. Li tiéu man lam
cho dong chay ting 1én, song thoi gian ¢ 1i ngin vi viy luong nude ca thang khong 16n, do d6 van xép
vao mua can.

Luong nudc trong mua kho rat nho chi chiém tir 10 + 20% lwong mua nam, & Tay Nguyén c¢6 nim
lwong mua chi chiém 5% luong muwa nam, s6 ngay khong mua lién tuc c6 khi kéo dai t6i 120 + 130 ngay.
Mua mua va mua khé & Tay Nguyén c6 su twong phan nhau rd rét.

Dong chay mua can chi yéu do lugng nuée ngdm cung cép, lugng nude mua can chiém 20 + 30%
lwong nudce ca ndm. Myc nudce cac séng ngdi & thoi ky ddu mua can xudng thdp dan, mic dau trong thoi ky
nay khi front cuc déi tran qua Bic BO co gy mua nhung lugng mua nhé va khong kéo dai nén xu thé
chung ctia myc nude van giam. Tir Nghé An trod vao khong khi lanh qua bién nhan thém am va nhiét, vao
tGi dét lién gdp day Truong Son nén mua front & vung ndy ¢6 manh hon, lam cho lugng dong chay dau
thang mua can (thang XIII) & ving khu IV cii con xap xi 8% dong chay nam, ving Pong Bic thang X,
vung song Héng vao thang XI luong dong chdy thang ciing con tr 6 + 8% lugng dong chay nam, cac viung
khac lugng nudc thap hon.

Giai doan 6n dinh ctia mua can thuong kéo dai khoang 3 thang, lwong dong chay nhé han so véi cac
thang trong nam, lugng nude clia 3 thang nay chi chiém 7 + 8%, & viing it nudc ty 1¢ con 3 +4%.

Giai doan cudi muia can hoat dong ciia gié miia da phat trién, nhung vao thoi gian nay thudong xuyén
xuit hién dong chay nho nhét, d6 1a luc nude ngdm cung cdp cho séng dat gi tri nho nhit, tuy c6 mua
nhung dong chay séng ngoi chua duge b sung.

6.2. NAM PAI BIEU MUA NAM VA DONG CHAY NAM
6.2.1. Lwra chon nim dai biéu

C6 nhiéu phuong phap xac dinh sy phan phdi dong chay trong nim, trong d6 phuong phap thudong
dugc sir dung 13 phuong phap nim dai biéu(mua nim va dong chay nam). Phuong phap niam dai biéu 1a
phuong phap chon sy phan phéi ciia nim thuc do 1am mau, ding ty s6 phan phdi cia timg thang nim do
nhan véi gia tri luu lugng nim tmg voi tan sut bao dam s& duoc mo hinh phan phéi dong chay thiét ké.
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Phan phdi dong chay cua nhitng nim nhiéu nudc va it nude thuong c6 dic diém khac nhau vi vay ta
¢6 thé chon nam dai biéu nhiéu nudc, nam dai biéu it nuéc va nam dai biéu nudc trung binh.

Nim dai biéu nuéc trung binh dugc chon tir mot nam thue do c¢6 tong lugng dong chay nam xép xi véi
gi4 tri trung binh cua téng lwong dong chay trong nhiéu niam va dang phan phdi (duong qua trinh nim dong
chay) gan véi dang trung binh nhiéu nam.

Nam dai biéu it nudc (hoac nhiéu nude) dugce chon tir mot nam thye do ¢o6 téng luong dong chay nam
cuc tiéu(hoéc cuc dai).

6.2.2. Phan phoi dong chay theo phwong phap nim dai biéu
Sau khi chon dugc nim dai biéu ngudi ta tinh ty sb phan phdi ciia timg thang, % ctia lugng dong chay

thang so véi toan nam do6 1a dang phan phéi dong chay trong ndm cta ndm dai biéu, tir phan phbi dong
chay cta nam dai biéu ta s& tim dugc phan phdi dong chay tmg v6i tan suét thiét ké.

6.3. PHUONG PHAP PHAN PHOI DONG CHAY TRONG NAM THEO QUA TRINH NGAU
NHIEN

Su phan phéi dong chay trong nim theo qua trinh ngiu nhién ta c6 thé ding chudi Maccbp don dé mo
ta. Phuong phap nay coi mét tri s luu lwong ciia mot thang thir i nao d6: Q; cu tao boi hai thanh phan:

Phan luu luong xuét hién theo quy luét chi phu thudc vao luu lugng xuét hién thang trude Q; _j, duoc
biéu thi béng tri sb trung binh diéu kién:

Oi

Qi=Q +7ii @1 -Qi) (6.1)

Oi-1
trong d6: @;,Q;_, - luu lugng trung binh nhidu nam thang thir i va i -1
o, 0;1 - khoang chénh 1éch quan phuong cua luu lugng thang thir i va i- 1,
%1 - hé s twong quan cia luu lugng thang thir i va i- 1.
Phan luu luong xuét hién theo qui luat ngau nhién phu thudc vao xac suét diéu kién, dugc biéu thi
bang @ = (P, Cy)
@ - khoang chénh 1éch tiéu chuan,
P; - x4c suit diéu kién gia tri ngdu nhién cua thang thir i,
Cy; - hé s6 khong ddi ximg cia phan phdi xac suat didu kién.

Theo Iy thuyét xac suét ta co:
Q-Q; Q -Q, (6.2)

0@ OiYii-1

D, =

trong d6 op; 1a khoang Iéch quan phwong cua phan phéi xac suat diéu kién.

Thay gia tri Q'; vao trén ta c6:
_ - _ 5
Q =Q; +7i O__l(Qi—l Qi)+ Qo1 -7 - (6.3)
i1

Cac thong s6 thong ké @;,Q;_y.7i;; duge xac dinh theo tai lidu thyc do bang phuong phap tao sb

ngau nhién ta co thé xac dinh duoc xac suat diéu kién P, vi vay luu luong thir i dugce hoan toan chinh xac
néu biét luu lugng thang thi i -1, biét dwoc luu lugng thang thi i ta lai tinh tiép cho thang sau, cir thé ta
duoc mdt qua trinh luu lugng trung binh thang.
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Do viéc st dung may tinh kha phd bién nén tng dung 1y thuyét qua trinh ngiu nhién vao tinh toan
thuy vin ngay cang dugc md rong, song do sb lidu thuy vin con qua it, viéc xac dinh cac thong sé thong ké
co ban chua bao dam, hon nita gia thiét qua trinh luu lugng trung binh thang tuén theo qua trinh Mackép

don ciing chua c6 stc thuyét phuc nén ciing con nhitng han ché nhét dinh.

6.4. PUONG CONG DUY TRi LUU LUONG
6.4.1. Y nghia va cac dic trung biéu thi

Pudng cong duy tri luu lugng 14 mot hinh thirc biéu thi phan phdi dong chay trong niam thoi khoang,
n6 biéu thi thoi gian xuat hién cua tri s6 bang hodc 16n hon mét luu lugng nao d6 nén con goi la duong tan
suét thoi gian luu lugng ngay.

Puong duy tri lvu luong ctia mot nam cé thé vé theo tai lidu luu luong thuc do (bang luu luong binh
quan ngay cta ndm dd), can ctt vao bién do luu lugng ciia nam do ta chia day s6 luu lugng ngay toan nam
thanh mot sé cép thong ké sé ngay xuét hién ciia mdi cap luu lugng, rdi cong don sb ngay xuét hién theo
cap luu lugng tir 16n dén nho (hodc biéu thi bang sé phan tram).

Dé xdy dung dudng duy tri luu lrong nhidu ndm c6 thé tién hanh theo hai cach:

- Ghép toan b luu lugng binh quan ngay thanh mot chudi rdi ciing lam nhu ddi véi timg nam. Puong
duy tri luu lugng xay dung theo cach nay dugc goi 1a duong duy tri luu luong tdng hop, c6 uu diém 13 nd
khdng ché dugc toan bd bién do thay ddi ciia luu lwong binh quan ngay trong sudt thoi gian co tai lidu,
nhung khi lugng tinh toan 16n.

- Tinh toa d¢ dudng duy tri luu lugng cho timg nam rdi binh quan goi 1a duong duy tri luu luong trung
binh. Trong s bién nién thudong da vé duong duy tri luu lugng timg ndm, nén cach lam nhu vay thuong
don gian nhanh chong.

Trong pham vi tan suat bién ddi tir 10% dén 90% thi hai tan suat trung binh va tong hop gan nhu tring
nhau. O dau trén (p </0%) duong tong hop nam trén dudng trung binh, nguoc lai dau dudi (p>90%) thi
duodng téng hop nim dudi dudng trung binh. Pdi v6i viée dung nudce 13 rang dudng trung binh khong an
toan. Dé khic phuc diéu nay trong tinh toan thuc té thuong ve€ theo nam dai biéu, dai biéu nim nhiéu nudc,
trung binh, it nudc va phan trong pham vi dau dudi cin ctr vao gid tri Ongmax V& Ongmin do dugce trong chudi
nim thyc do dé stra chira thich hop.

Dbi voi luu vue phan phdi dong chay co dang didu hoa, duy tri luu luong c6 dang thoai va nguoc lai.
Dé biéu thi sy phan phdi dong chay khong déu trong nim Xokolopxki dua vao khai niém hé s6 diéu tiét ty
nhién ¢.

1
= j pdk (6.4)
0

trong do

p- thoi gian duy tri(%) luu lugng K (K 12 hé s6 mo dun)

¢ chinh 14 téng dién tich cia duong cong duy tri luu lwong véi cac gia tri K = 1,0 so v6i toan bd
dién tich cua duong luu lugng; ¢ biéu thi ty sé giita phin dong chay chay qua tuyén ctra ra ciia luu vuc
trong thoi gian luu lwong trong song nhoé hon luu lwong binh quan nhiéu nim so véi luong dong chay toan
niam. Phan dong chay nay cha yéu do nuéc ngdm va mot phan nuéc mit cung cap. Khi phan phdi dong
chay c6 dang didu hoa (Iuu vuc diéu tiét tdt) thi hé s6 diéu tiét ty nhién 16n.

Pé tinh toan dung tich kho nudc ngudi ta dua ra khai niém hé s6 loi dung dong chay.
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Ky

o(Ky) = [ pak (6.5)
0

trong d6 Ky - hé s6 modun luu lugng tng véi luu lwong nude dung
Luc d6 dung tich kho nudc dugce tinh bang biéu thirc:
Vino= W [ Ka-¢.(Kg) |

w- Téng lvgng dong chay nam trung binh nhiéu nim.

A

K A
2
1 ”’0‘ vvvvvvvvvvvvvvv
batatatan
F e N R b e e e e e e e
;0’0‘7 e
0 ERARERK SN m
! »
092 04 Nna N8 10 [|I|I|I|V|V|V|V|I|X|X|X|

Hinh 6.1. So d6 xac dinh hé sé diéu tiét tw nhién cta dong chay
a) Bwong duy tri lwu lwong b) Bwong qua trinh lwu lwong

6.4.2. Phwong phap mo hinh hoa dwong cong duy tri luu lwgng

Dé c6 thé téng hop duong duy tri luu luong dung cho trudng hop thiéu tai liéu thue do, nguoi ta
thuong mé hinh hoa duong cong duy tri luu lugng biang cic phuwong trinh toan hoc. O Lién X6 thuong coi
biéu thirc gidi tich cta Uruvaiep(1941) véi cach dung dudng cong khong ddi xtng ciia Goolrich (1926) 1a
phu hop va c6 dang:

_C[ i s K j
P=1-10 _ 7 min (6.6)

trong do:

C va n - tham s6 cua duong cong;

P- tn suét thoi gian ing voi hé s mé dun luu luong K, tinh theo sb thap phan;

Kpawr Kin- h& s6 md dun luu lugng tmg véi luu lwong binh quan ngay 16n nhét va nho nhat.

Déi véi luu vue co tai lidu dua vao cac toa do duong duy tri luu lugng ta co thé xac dinh thong s6 C

va n bang cach 16ga hoa hai 1an (6.6) rdi x4c dinh chiing theo quan hé dudng thing:

K..x — K
Igllg - p)] = 12gC + nlg[Km_aXT] . 6.7)

Déi véi luu vue thiéu tai liéu, thong s6 C va n dugce xac dinh theo luu vuc tuong ty hodc theo ban dd
phan khu di tong hop sin.

Ung dung dang dudng cong Uruvaisep cho diéu kién thily van nudc ta, thiy c6 nhiéu trudng hop quan
hé (6.7) khong hoan toan 13 dudng thang ma giy khiic, mat khac y nghia vat 1y - thity van cua thong s6 C
van khong 16 rang, mic du tac gia di cho C va n quan hé vai dién tich luu vuc, mirc d6 ao hd... chang han:
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¢ =(F+1)*,0,01 2% (6.8)
n=q@(F+1)%% (6.9)
trong do:
fuo - mitc d6 ho ao(%)
@ - hé sb xé4c dinh theo ban dd, goi la thong sb dia ly
F- dién tich luu vuec.

Vi vdy, qua nghién ctru ddc diém thuy van nudc ta, ching t6i dé nghi sir dung ham mii dang:

K= Kpape-"" (6.10)
trong do:
a, B- cac tham s6 cta dudng cong
Loga ho4 hai lan biéu thtc (6.10) ta co:
Ig[ln K0 -In K] = 1ga + g + Plgp (6.11)
ta dé dang rut ra dugc:
a= ln% (6.12)
ng min
5 = 1g 0 Kimax K;max /e p* (6.13)

v6i p* tn suat twong Gmg v6i K=1,0.
Heé sb diéu tiét tu nhién ¢ c6 thé xac dinh theo biéu thuc giai tich dudi day:

a ™ d™(a™)
Z d(a®) (6.14)

trong d6 m = 1/4; x = Ink; a = InK,,,4.

Qua thir tinh cho mién Bic nudc ta, trong trueong hop khong cé it dac biét 16n va han cuc nho thi dang
ham mii nay kha phu hop.

6.5. PHUONG PHAP XAC PINH MO HINH PHAN PHOI DONG CHAY NAM KHI CO TAI LIEU
QUAN TRAC

Mo hinh phéan phdi dong chay trong nam hién nay dang duogc sir dung rong rai ¢6 hai huéng:

- Phuong phap Andrayandp la phuong phép t6 hop thoi khoang véi s6 liéu khong it hon 10-15 nam.

- Phuong phap nim dién hinh.
6.5.1. Phwong phap V.G. Andrayanop

Theo phuong phap nay, dong chay trong nam, trong thoi ky gidi han va trong mua gidi han cung mot
tan suat. Phuong phap nay lap m6 hinh phan phdi cho nam thiy vin (tir ddu mua 1d ndm trude dén cudi
mua kiét nam tiép theo). Thong thudng nam thiy van khong tring véi nam lich dai.

Trj s6 dong chay trong nim cac thoi khoang duge biéu thi bang tong cac luu lugng binh quén.

Puong tin suét kinh nghiém dugc xdy dung theo tri sé dong chay nam, dong chay thoi ky gidi han.
Phuong phap xéac dinh cic tham s6 thong ké va duong tan suét 1y luan duoc trinh bay & chuong 5.
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Tri s6 dong chay cua mua con lai (khong phai 1a mua gi6i han) dugc xac dinh bang hiéu cua dong
chay nam véi dong chay gioi han.

Su phan phdi dong chay theo thang trong mua dugc liy binh quan di voi mdi nhém niam ciia mua
tinh toan (nhém nam nhiéu nudc bao gdm nhitng nam voi tan suat dong chay mua can P% < 33%, nhoém
nim nudc trung binh bao gdm nhimg nim véi tan suat dong chay mua can 33% < P% < 66 %, va nhom
nam it nudc P% > 66%).

D6i v6i mdi mua trong nhom nude tuong tmg, luu lugng binh quan thang duge sip xép trong mot
hang theo tht t giam dan va ghi rd tén theo thang lich. P4i voi tit ca nhitng ndm cing nhém nudc, tién
hanh cdng cac luu lwong trung binh thang cling ¢t va tinh tong cac luu lwong binh quén trong thang trong
ca mua (lay tong theo hang sau d6 ldy tong theo cot). Dua vao két qua tinh tong luu lugng & timg cot xac
dinh dugc su phan phdi dong chay theo thang trong mua theo ty 1& phan trim so véi lugng dong chay ca
mua. Céac ty s6 phan trim cua thang theo sé thir ty dugc gan cho cac thang ¢ tan sd xuét hién nhiéu nhat
(trong ting cot).

Nhan cac ty s6 phan traim(hé sé phan phdi) cia cac thang trong mdi mua véi ty 18 phan trim luong
nude cia mia d6 va ghép cac mua lai theo trinh ty thoi gian, bat dau tir miia nhiéu nudce, ta phan phdi dong
chay trong nam. V&i méi nhém cé ty sb phan phdi dong chay nim twong tmg (nhém nam nhiéu nudc,
nhom nam nudc trung binh va nhom nam it nudce).

Theo v kién ctia nhidu ngudi nghién ciru thuy vin thi phuong phap ndy c6 nhiéu wu diém vi da sir
dung luong thong tin chira trong chudi quan tric dong chay nhiéu nhat (so voi cac phuwong phap khac), voi
tan suit nam do dac 12 - 15 nam, cho ta két qua kha quan va chinh xéc.

6.5.2. Phwong phap nim dién hinh

Ta tién hanh phéan phdi dong chay nim tng véi tan suat thiét ké theo mé hinh phan phdi ciia mot nim
da xay ra, dugc chon lam nam dién hinh.

Tuy theo yéu cdu tinh toan c6 thé chon nam dién hinh nhiéu nuéc, ndm trung binh hodc nam it nude.

Theo quy pham tam thdi tinh toan thuy van, dang phan phéi dong chay trong ndm cta nam thyc do co
thé ding lam dién hinh néu tan suat dong chay niam, dong chay trong thoi ky gidi han, dong chay trong miia
giéi han gin bang nhau va tin sudt dong thoi cia cac tri s6 d6 phit hop vdi yéu cau st dung ngudn nudc,
hodc chi sai 1éch trong khoang 10 - 15%. Néu chénh léch, phai higu chinh cic gia trj dong chay timg thang
trong mua gidi han va cac thang con lai trong nam.

Trong trudong hop khong chon duoc nam dién hinh thi ta phai dung phuwong phéap khac tinh phan phéi
dong chay nam thiét ké.

6.6. TINH TOAN PHAN PHOI DONG CHAY NAM KHI THIEU TAI LIEU QUAN TRAC

Khi khong du tai liéu quan tric hodc khong c6 tai liéu ngudi ta thudng sir dung cac phuong phap sau
day dé xay dyng mo hinh phan phdi dong chay trong nam:

- Phuong phap luu vuc twong ti khi diéu kién dia 1y tw nhién déng nhat.

- Phuong phap quan hé giira cac thong s6 phan phdi cua cac yéu t6 anh huong
6.6.1. Phwong phap luu vuc twong tw

Phuong phép luu vic twong ty dé tinh phan phdi dong chay trong nam duoc tién hanh trong truong
hop dong nhat vé cac diéu kién dia 1y ty nhién va khi tai liéu do dac song song & hai song nghién ctru va
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tuong tu khong it hon mot nim. Séng tuong tu phai thoa man didu kién 1a 16p dong chay trong mua it nude
khong khac nhiéu so véi song nghién ciru.

Dbi véi song it duoc nghién ciru ¢6 thé dung cac ddc trung phan phdi dong chay sau diy cia song
tuong tu.

- Ranh giéi cac mua (mua 1, mua can, thoi ky gii han), ba thang nho nhat (mua gidi han) v.v..

- Ty I¢ dong chay binh quan cac mua so v&i dong chay nam(%)

- Ty s6 gitra hé s6 bién dong cua dong chiy cic mua (mua gioi han, thoi ky gidi han) so v6i hé sb bién
dong ctia dong chay nam.

- Su phan phdi dong chay trong mua it nude cho cac nhém niam nhidu nude, trung binh, it nudc.
6.6.2. Quan hé giira cAc thong s6 phan phdi véi cic nhén t6 dnh hwéng (xy dung cho tirng ving)

Truong hop khong c6 song tuong tu dang tin cdy c6 thé phan phdi dong chay theo cic quan hé giira
cac thong s phéan phdi dong chay (ty 1¢ dong chay binh quan cac mua so véi dong chay nam, ty sb giita hé
sO bién dong cua dong chay ndm vv..) v6i cac nhan t6 anh huong (md dun chay nim, d6 cao trung binh luu
vuc, ty 1¢ rung, dién tich ao hd, dién tich luu vuc VV...).

- Ty 1& phan phdi mua can (thoi ky gioi han) duoc xac dinh biang cong thirc sau:

ZQ“‘ = %) . (6.15)

ZQnm Ynm

- Ty 1& phan phdi mua chuyén tiép (nhimg thang con lai trong miia can) xac dinh bang cong thirc sau:
K =K, — (%). (6.16)

3 min

- Ty 1& phén phdi ba thang nho nhat (mua gidi han) dugc xac dinh bang cong thirc sau

_ Qin Y,
By = 22 Vi)

= = 6.17)
ZQn.Am Y um
- Ty 1& phan phdi mua 1ii duge xac dinh bang cong thirc sau:
K,=100-K_, (%). (6.18)
- Quan h¢ gitra ty 1¢ phan phdi muia can v6i modun dong chay binh quan nhiéu nam cé dang:
can =b LZM() (6 1 9)

trong d6 a,b - cac tham sb dija 1y, xac dinh theo timg ving (c6 bang tra sin).
6.6.3. Duing dwong tan suat lwu lwgng binh quin ngay

Khac voi duong qua trinh luu luong binh quéan, duong tan sudt luu lwong binh quan ngay chi cho phép
ta xét thoi gian duy tri mot luu lwong nao d6 & trong séong ma khong xét duge tinh hinh phan phdi dong
chay theo thoi gian

Dang duong duge phd bién ¢ Lién X6 do V.A Uruvaep va V.G. Andrayandp kién nghi c6 dang sau:

C[ Kmax _an
P=1-10 \KKm (6.20)

trong do:

P- tan suat bao dam tuong tmg véi hé sb médun K, tinh theo s thap phan.

80



Kax va K - hé s6 modun luu luong twong tng Oax, Omins

C, n - tham s dia Iy (xac dinh theo ban db phan khu).

Qua khao sat thyc té trong cdc phuong trinh hién duoc str dung cho phan phdi dong chay nam thi dang
thich hop nhat véi diéu kién mién Bac nudce ta nhu sau:

K, =Ky e™ ™’ (6.21)

K- hé s6 modun luu lwong tng vai luu lugng ¢ tan suat P tinh theo phan trim; ¢, & tham sb.

Ngoai cac phuong phap tinh phan phdi dong chay niam thiét ké theo su qui dinh cta qui pham, trong
tinh toan thuy van thuong gap cac phuong phap sau day:

-Phuong phap cling tan suat

-Phuong phap diéu tiét toan chudi.

6.6.4. Phuong phap cing tin suit dé tinh phan phdi dong chay trong nim thiét ké

Noi dung ctia phuong phap nay 1a xdy dung dudng tdn suat dong chay binh quén thang, xac dinh cac
luu lugng thang thiét ké (cung mot tan suat), ghép céc tri so thiét ké theo cac thang cua ndm ta thu duoc
phén phoi dong chay trong nam thiét ke.

Phuong phép xay dung phan phdi dong chay trong nam thiét ké cung tan suit cho dén nay co nhiéu y
kién, tuy vu diém ctua phuong phép nay la cho ta két qua khach quan, song né c6 nhugc diém rat 16n la
phén phoi dong chay trong nam dugce xay dung la phan phoi gidi, hau nhu khong c6 kha nang xay ra trong
thuc té, vi vy nguoi ta it dung phuong phép nay.

6.6.5. Phwong phap diéu tiét toan chudi

Theo phuong phap nay khi tinh toan thiét ké ngudi ta ding toan bo tai liéu luu lugng binh quan thang
cua tat ca cac nam quan trac va tinh ra cac dac trung, thiét ké can thiét.

Dé tinh toan phuong phap nay tai lidu quan tric yéu cau phai dai. Phuong phap nay thudng dugc ding
trong viéc tinh toan thily nang dé xac dinh cong suat bdo dam, luu lugng nudc dung bdo dam v.v...

Uu diém cia phuong phap nay 1a st dung dugc mot lugng thong tin 16n chira trong chudi quan tréc,
két qua tinh toan c6 mic d6 tin cay cao. Song d€ c6 phan phoi dong chay trong nam ta lai phai sit dung cac
phuong phap trinh bay.

6.6.6. Phuong phap phén tich qua trinh ngiu nhién

Noi dung ctia phuong phap nay 1a xem qua trinh phan phéi dong chdy trong nim 1a mot qua trinh ngiu
nhién. Pay 1a mdt phuong phép hién nay dang phat trién, song ung dung ctia né trong thuc hanh gép nhiéu
kho khan vé mat thu thuat vé phuong phap tinh.
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. Chuong 7 )
DONG CHAY LON NHAT

Lii 1a mot pha cia ché d6 dong chay song ngdi c6 lwong cip nudc 16n nhit trong nim. O ving nhiét
d6i ngudn cap nude chi yéu ciia song & pha nude nay 1a do mua. Dong chay 16n nhat 14 tri s6 luu luong tirc
thoi hodc trj s binh quan ngay dém 16n nhat trong nam.

Lii do mua duoc tao thanh trén cac séng do su dong gop cua cac thé tich nudce co sé trén cac khu vuce
khac nhau ctia luu vuc véi ty 18 khac nhau qua qua trinh chay truyén di qua tram khéng ché.

Lii duoc tao thanh chiu nhiéu chi phéi cua cac diéu kién dia 1y tu nhién phic tap, nén nghién ctru 1t

khong thé bo qua viée nghién ciru cac thanh t6 tao i, dic trung cho qua trinh hinh thanh 1d.

7.1. Y NGHIA NGHIEN CUU LU VA CAC PAC TRUNG DONG CHAY LON NHAT

Nghién ctru va tinh toan dong chay lii va dong chay 16n nhit c¢6 tim quan trong vé thyuc té 13n ¥ nghia
khoa hoc.

Y nghia khoa hoc ciia viéc nghién ciru dong chay lii va dong chay 16n nhit 1a ching xéac dinh dic diém
chung ctia ché do dong chay song ngoi mot vang. Cac dic diém co ban cia dong chay 1i nhu thoi gian duy
tri 1fi, cuong do 1én xuéng, modun dinh 1ii... thuong cé quan hé chat ché voi diéu kién khi tugng va dia ly tu
nhién cta luu vue, nd phan anh sy thay dbi theo khong gian cia cac yéu tb do.

Y nghia thuc té cia viéc nghién ctru dong chay 1ii & chd né 1a sb liéu quan trong cho thiét ké cac cong
trinh. Thiét ké vai tri s6 nudc 1 thién nho s& dan dén cong trinh c6 thé bi pha hoai. Thiét ké véi mot tri sd
nudce 1d thién 16n, kich thude cac cong trinh chira 14, xa 1 16n s€ gay ra lang phi va lam cho hiéu ich cong
trinh giam thép.

7.2. CAC YEU TO ANH HUONG TOI DONG CHAY LON NHAT

Céc yéu t6 anh huong t6i dong chay i c6 thé phan thanh hai loai chinh: yéu t6 khi tuong va yéu t6
mat dém.

Trong yéu t6 khi twong mua rao c6 tac dung quyét dinh, cung cip ngudn dong chay. Yéu té mit dém
anh hudng téi qué trinh tén thit va qua trinh tap trung dong chay.

N6i dén cac yéu t khi hau truée hét noi dén mua. Mua tac dong dén dong chay cuc dai ¢ téng lwong
mua, cuong dé mua va tinh chét cua mua.

Ché d6 mua & nude ta rit phong phu, co tdi trén 80% luwgng mua trong nim tap trung vao miia mua,
s6 ngay mua c6 thé dat 80 + 120 ngay. Mwa mua ha thuong c6 d6 nude 16n, lugng mua ciing khé 16n, dic
biét 1a mwa giong, nhung mua giong thuong dién ra trén dién tich khong 16n trong mot thoi gian ngén, vi
véy no6 thudng co anh hudng t6i sy hinh thanh dong chay 1 trén luu vuc nhé. Déi véi luu vuc 16m, 1ii do t&
hop cia nhiéu hinh thai thoi tiét nhu gidng, bdo, dudong dat, hoi tu nhiét doi, ranh thép... dién ra lién tuc va
bao trim mot dién tich 16n, 1am cho muc nude séng cao va duy tri trong thdi gian dai rat dé gay ra I 16n.

Vi dy: Tran I 16n trén song Hong thang VIII nam 1971 1a do xo4y thap trén dai hoi tu két hop véi bio
gdy nén, mua phan bd trén dién tich rong, lwong mua tir 200 + 300 mm trd [én chiém 85% dién tich luu
vuc, lugng mua tr 400 + 500mm ciling c6 dién tich khong nho.

Xét trong mot trdn mua thi cuong d6 mua tirc thoi ludn ludn thay ddi, tuy thoi gian duy tri cuong do
mua lén khong dai nhung c6 tac dung quyét dinh hinh thanh lwu lwong dinh 1d. O nude ta nhitng tran mua
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dai voi lwong mua 16n thudng c6 nhiéu dinh véi thoi gian c6 cudng d6 mua 16n. Tuong tng véi qua trinh
mua 13 qua trinh 1d ¢6 nhiéu dinh.

Cac yéu t6 mat dém 1a do doc suon, huéng suon, do am cua dat, tham thuc vat, dién triing v.v.. ¢6 anh
hudng 16n dén téc do tap trung nudce va do 16n cia li.

Vai tro cua dia hinh, huéng nai d6i v6i su phan bé 1 ciing khé 16 nét, & nhimg diy nii cao, don gio
thuong hinh thanh nhimng tim mua 16n nhu: Péng Triéu, Bic Quang, Tam Dao... nhitng noi d6 c6 md dun
dinh Iii 16n. Nhitng trdn mua giong két hop véi dia hinh thuong gay nén nhiing tran Iii 16n trén luu vuc nho.

Yéu t6 mat dém con c6 tac dung quyét dinh téi hai khau chinh trong qué trinh hinh thanh dong chay
1 qua trinh t6n that va qua trinh tap trung nudce trén sudn doc va song.

Mot phan luong mua dugc giir lai trén 14 cdy, tan ring khong sinh dong chay, lugng nude d6 phu
thudc vao mat d¢ va loai hinh thyc vat trén luu vuc. Tan riung (nhit 13 tan rung nhiéu téng) c6 kha nang giir
lai mot lwong nude mua kha 16n, nhung rat kho danh gia dung mirc anh huéng cua nd dén dong chay .

Rimg c6 tac dung lam giam dong chay mit, ting dong chay ngam, lam giam dinh 1i va kéo dai thoi
gian lii. Vao dau mua i tac dung d6 kha manh, gitra va cudi mua 1, khi luvu vic da bdo hoa nudce tac dung
d6 giam di. Khi mua kéo dai nhiéu gio, 16p nudc ton that do ngung dong trén 14 cdy, tan rimg co thé bo
qua, song tac dung diéu tiét do rimg thi can xét dén.

Ngoai luong ton thit do tan ring giit lai, mot phan lugng nude mua khac dong trong cac hang hdc,
chd triing, ao hd, dam lay. Khi tinh toan 1 d6i v6i nhimg tran 1i 16n, ton that d6 thuong khong dang ke,
song tac dung diéu tiét cua ao hd dam lay thi khong thé  bo qua.

Khi bit dau mua hai qua trinh trén ¢ thé anh huéng dang ké, khi mua kéo dai anh huong cia hai qua
trinh trén giam dan, con qua trinh thim van tiép tuc trong sudt trdn muwa va trong ca qua trinh tip trung
nudce trén luu vuc. Vi vy, lugng nudce thdm thuong duoc coi 14 ton that chinh khi xay dung cc cong thic
tinh toan dong chay 1ii. Khi mua roi xuéng cudng do thdm lic du rat 10n, sau giam dan va dan dat t6i tri s6
6n dinh. Cuong do thim vira thay ddi theo thdi gian vira thay déi theo khong gian vi n6 phy thudc chit ché
vao cac tinh chit co 1y cta dat, ma céc tinh chat do lai phu thudc vao bién dong loai dét rat phuc tap theo
khong gian. Hién nay, trong tinh toan ngudi ta thudng 1y mot tri sb cuong do tham on dinh binh quéan cho
toan luu vuec.

7.3. SU HINH THANH DONG CHAY LU

7.3.1. Sy hinh thanh dong chay li

Khi & mot noi nao d6 trong luu vire bat diu mua, nude mua dong lai trén 14 cy, l4p cac khe rdng trén
mit dit va thdm u6t 16p dat mat, 16p nudc mua ban dau bi ton thit hoan toan. Néu mua van tiép tuc voi
cuong d6 mua ting dan va khi 16n hon cuong d6 thim thi trén mat dit bat dau hinh thanh dong chay. Do
mua thay ddi theo khong gian va thoi gian nén c6 khi hodc toan b luu vuc hoac chi mot ph?m dién tich ctuia
Iwu vuce sinh dong chay. Dong chay sinh ra trén cic phan cia luu vuc dudi tac dung cua trong luc 1ap tuc
chdy theo suon dbe, mot phﬁn tich lai ¢ cac chd triing, hang héc, phﬁn con lai tiép tuc chay tur noi cao téi
noi thap. Khi dong chay db vao séng, myuc nudc song bit ddu dang cao, trong qua trinh chay trong séng nd
khong ngimg duoc bd sung thém nudc do hai bén suon ddc doc song d6 vao. Qua trinh chay ty tir diém
sinh dong chay t&i mét cit cira ra 1a qua trinh v6 cung phirc tap.

Trong qué trinh sinh dong chay va qua trinh chay tu vé mat cit tai ctra ra, dong nudc van khong ngimng
bi ton that. Trén thyc té cc qué trinh d6 xay ra dong thoi va 14n v6i nhau khong thé tach biét dugc, nhung
trong tinh toan lai phai chia ra dé d& dang xir Iy.
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Hinh (7.1) 14 so d6 khai quat qua trinh mua, qua trinh thdm (lwong t6n that chinh trong dong chay 1i)
va qué trinh hinh thanh dong chay. Lic bt dau mwa cudng d6 mua nho hon cuong do thim (a,<K,) lugng
mua bi tén that hoan toan (Hp). Tir thoi diém ¢ cuong do mua 16n hon cuong do thim, dong chay mat hinh
thanh. Cudng d6 mua ting 1én, cudng d6 thim giam dan, 16p nudc trén bé mit luu vuc mdi ngay mot day
thém, cuong do sinh dong tang 1én:

h; = a; - K, (con goi la cuong do cép nudc),

Luu luong ¢ mit cit ctra ra ciing dan tang 1én. Qua trinh mua dat téi cuong do 16n nhét, sau d6 cuong
do mua giam dan, qua trinh cép nude kéo dai dén thoi diém #, khi a, = K, luc d6 16p nude mat trén Iuu vuc
dat gia tri 16n nhét.

a,k Ho

7 /ph
{/mmp at~t

Tcn t T ts

Hinh 7.1. So db khai quat qua trinh mwa va qua trinh dong chay
a-Cuong dé muea; K-Cuong dé tham; h-Cuwong dg sinh dong chay
Thoi gian tr fodén t, goi la thoi gian cép nuéc T,, va
t, t,
Yp - Ihtdt - I(at _K,)dt (7.1)
tl tl
Y7, dugce goi 1a lop cép nudc.

Khi t > t, cudng d6 mua nho hon cudng do thdm (a, < K), tuy qua trinh cip nudc da két thac nhung
dong chay trén suon déc lru vuc giam dan van cung cap nudc cho song tdi khi hét nude, qua trinh 1d dugc
duy tri mot thoi gian bing thoi gian chay tu trén luu vyuc 1. Vi trong giai doan nude rit vin con tn thit nén
16p cép nudc thudong 16n hon dong chdy trén 10 (Y7, > »), nhung khi tinh toan dé don gian, nguoi ta van
cho ring chung bing nhau.

7.3.2. Céong thitc tinh Q ,,,, va so d6 phwong phap tinh Q,,,, tir tai li¢u mwa rao

Tir cong thire can nguyén dong chay ta xét cac trudng hop khi thay doi quan hé giita thoi gian mua va
thoi gian chay truyén.

Q= [kt (7.2)
0

Duéi day 1a cac trudng hop cu thé ctia cong thirc (7.2) khi hinh thanh dong chay 16n nhat:

- Trudng hop T,,> 1. Trong cong thirc (7.2) ta d& dang nhan thiy dong chay 16n nhét chi hinh thanh &
cubi thoi khoang thir 4 hodc thu 5.
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O4= hfs + hafs thafs thyfi (7.3,

Os = hofs Thafs Thyfs Thsfi (7.3)2
h h
a) b)
h3 h3
h4 h4
h2 h5 h2
hi
—> —>
F F

f1' f2 3 f4 f1° f2 3 f4

Hénh 7.2. Cwona d6 cap nwéc bonh audn Ién nhat

Dé so sanh xem (7.3); va (7.3), gié tri nao 16n hon ta tién hanh: V& trén gidy ké ly (hinh 7.2) 14n luot
cac dién tich bd phan fiA4, frh3,... cia cong thirc (7.3), va fihs, frhs,... cla cong thire (7.3),.

Néu ta thay cac gié tri Ay, hy, hs, hy trong hinh v& (7.2a) bang mot tri s6 binh quéan hi va thay hy, h3,
hs, hs trong hinh (7.2b) bing mot tri s6 binh quan A Tz ta van duogc cac dién tich twong duong (7.3); va
(7.3),. Nhu vy c6 thé viét lai biéu thire Q4 va Os nhu sau:

0= h' F,
Os=h’F.
So sanh ta thiy &' > h’ nén Qs > Q, va luu lugng dinh Iii Qe = AQs

Tir day ta co thé rit ra cong thic téng quat:
Omax =ho F (7.4)
trong do: F- dién tich luu vuc; 4, - cuong do cép nudc binh quan 16n nhét trong thoi gian chay tu 7.
Dé cong thirc tong quat hon, va dung véi cac don vi khac nhau ngudi ta dua vao hé sb doi don vi K

Qo = Kh F-KYeF (1.5)
T

trong d6 Y, -16p cap nudc 16n nhét trong khoang chay tu 7

Tu (7.5) ta théy toan by dién tich luu vyc F tham gia hinh thanh dinh Iii, nhung lai chi c6 mot phén
luvong mua tham gia vao hinh thanh dinh 1& ma thoi, phan luong mua d6 1a lwong mua 16n nhit roi xubng
Iwu vyc trong thoi gian chay tu 7 Dong chay 16n nhat trong trudng hop nay dugc goi 1a dong chay hoan
toan (voi y nghia toan b dién tich luu vyce tham gia vao viéc hinh thanh dinh 1i).

- Truong hop T., = 7 thi khong nhitng toan bd dién tich ma con toan bd lwong mua tham gia hinh
thanh dong chay dinh I, ddy la diéu kién dé phat sinh dong chay hoén toan.

- Truong hop T., <z Gia st van luu vic nhu vy véi bén manh dién tich chay cung thoi gian (7 = 4),
nhung chi c6 3 khoang mua sinh dong chay k4, hy, hs (T., = 3), cling 1ap luan nhu truong hop 7T,, >7ta cod
dong chay sau:

Qs = Mfs + hyfs +hify (7.6)
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Q4 = Ifa + hofs + hfs . (7.6)2
Luu lugng 16n nhat trong truong hop nay chi c6 thé xay ra & cudi thoi khoang thir ba hodc thir tu.
Ciing gidng nhu truong hop trude, biéu thi lwong mua trung binh cho ca 3 thoi doan bang Az, ta co:

Tcn
Qmax = hTm [Z ﬁ] (77)
i=1 max
& day [TZ f} 1 5 + f3 + f3 12 phan dién tich 16n nhét trong cac phan dién tich twong tng véi thoi gian cép
i=l max
nude T,,.

[

Z":ﬁ] ta co:

Dét F Ten—

i=1

_ 1,
Q - thnFTcn T T, FTcn . (78)

max

Ta thiy Opmax chinh 13 luu lugng 16n nhit tai mat cit cira ra Fre, ndo d6, mit cét nay ciing khong nhat
thiét phai la mat cit ctra ra cta luu vuc. Vi vay luu lugng 16n nhét & mat cét cira ra phai nho hon luu lugng
tinh dugc tir cong thirc (7.8) véi 1y do khi chay truyén t&i mit cit ctra ra song 1d bi bién dang. Cong thuc
(7.8) dung trong thuc té rat kho khin. Dé tién khi tinh toan gia thiét Fren _ F Thyc chat cua gia thiét nay la

Ten ¢
do luu vyc c6 dang hinh chit nhat, do d6 cong thuc (7.8) ciing c6 dang nhu (7.4),(7.5).
Trong nhiéu trudng hop, 16p cip nude 16n nhat Y;, con dwoc biéu thi dudi dang hé sé dong chay, vi
vay (7.5) c6 thé viét thanh:
H

Q =Ko —F (7.9)
trong d6 ¢ goi 12 hé sé dong chay dinh li
YT
2. =g (7.10)

H. - 16p mua 16n nhét thoi khoang 7; Y, - 16p dong chay 16n nhit trong khoang 7

bita, = H, cuong do mua 16n nhét trong thoi khoang 7 ta co:
T

Omx=K @a.F. (7.11)

Cong thuc (7.10) va (7.11) 13 dang co ban nhét cia cong thirc “Iy luan” tinh dong chay 16n nhat tir

mua rao. Hién nay c6 t6i hang tram cong thuc tinh Oy khac nhau, cac cong thuc d6 c6 cac tham s6 va

tham chi két ciu bé ngoai khac nhau, nhung déu co thé suy ra tir cong thirc co ban trén day. Su khac nhau

cha yéu & cach xir Iy va cach tinh cac thanh phan cua cong thitc nhu H,, a, va 7., phan sau ta s& di siu
khao sat timg thanh phan.

7.4. MUA RAO VA PHUONG PHAP XAC PINH
7.4.1. Muwa rao

Mua rao 1a loai mwa c6 cudng do 16n, tap trung trong thoi gian ngin trén dién tich khong 16n 1dm.
Mua rdo - mua dam c6 thoi gian mua rat dai, cuong d¢ mua trung binh tuong ddi 16m, dién tich mua cling
kha rong, co luc cuong do rat 16n, d& gay ra nhiing tran 1i nguy hai.
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Dic diém cua mua rao 1a cuong do mua thay ddi dot ngot theo thoi gian. Giai doan dau ciia mua rio,
cudng d6 mua khong 10n, phan nhiéu 1am wét mat dat va cy cdi ma khong sinh ra dong chay. Giai doan
cudi clia mua rio, cudng do mua ciing khong 16n, chi lam kéo dai thoi gian rat nude 1t ma khong tham gia
vao viéc tao nén dinh 1. Thoi gian ¢6 cuong d6 mua 16n so véi toan bd tran mua khong dai song co tac
dung quyét dinh trong viéc hinh thanh con Iii, lugng mua trong thoi gian nay thuong chiém 80+ 90% lugng
mua toan tran.

Nhu ta dd biét cuong do mua rao thay dbi theo thoi gian, do d6 tiéu chuan dinh luong mua rio ciing

khac nhau, tuy theo thoi gian kéo dai mua.
7.4.2. Cong thirc triét giam cwong dd mua

Cuong d6 mua 13 lugng mua roi trong mot don vi thoi gian do bang mm/ph hodc mm/h. Trong tinh
toan thiét ké can phan biét cuong do mua tirc thoi va cudng do mua trung binh 16n nhét trong cac thoi

khoang khac nhau.
Néu goi Hy 1a lugng mua trong khoang thoi gian 7 thi cuong d6 mua trung binh trong khoang thoi
gian d6 bang:
H
a,= TT (mm/ ph;mm/ h) (7.12)
Con cuong d6 mua tirc thoi la:
= lim A 7.13
U= (7.13)

trong d6 AH, 1a lugng mua trong khoang thoi gian Az,

a1 (mm/ph)

a mgx

Ay
Hénh 7.3. Qué tranh thay dbéi cwong do
muwa va cwdng doé trung bdnh I&n nhat

v
-+

T,

Cuong d6 mua tirc thoi thay dbi lién tuc trong sudt qua trinh mua. Thoi gian c6 cuong d6 mua 16n cd
tac dung quyét dinh trong viéc hinh thanh dinh 1, do d6 nguoi ta thuong quan tim dén cuong d6 mua trung
binh 16n nhét trong thoi khoang 7, dé don gian ta con goi 1a cudng do mua trung binh 16n nhét (ar), tri s6
trung binh 16n nhit d6 nim bao dinh mua (hinh7.3).

Cudng d6 mua thiét ké 1a chi cuong d6 mua trung binh 16n nhit trong thoi khoang chay tu t ciia luu
vuc tng véi tan sut thiét ké (atp).

1. Cong thikc triét giam cuong do muwa

Ttr hinh (7.3) ta thay cudng d6 mua trung binh 16n nhét giam dan khi 7 ting 1én, do d6 quy luat triét

giam cudng d6 mua theo thoi khoang, duong cong biéu dién ar giam dan theo T goi 1a dudng cong triét
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giam mua. Quy luat ndy 1an dau tién duoc E.I.Bécgo va M.M. Prétodiakondp khao sat trén co sé phan tich
céc bang mua tu ghi cua phan lanh thd thudc chau Au ¢ Lién X6. Cong thirc dau tién mo ta quy luat triét
giam cuong d mua theo thoi khodng c6 dang:

s (7.14)

ar =——

trong do:

n- chi s6 triét giam cuong do mua

S- sttc mua, bang cudng d6 mua 16n nhét (khi 7 = 1).

Céc cong thitc mé ta quy luat triét giam cudng d6 mua theo thoi khoang hién nay c6 rit nhiéu, thuong
duoc biéu dién dudi dang twong tu nhu (7.14)

S . S
- hodc - 7.15
o (T +1) ' o (T+c)" ( 5
S
- 7.15
o cC+T" ( 2
S
- . 7.15
“TeIrer (7.15);

Strc mua S va chi sb triét giam n dwoc xac dinh nguoc lai tir cong thirc trén theo két qua do dac cia

may do mua ty ghi. Thi du nhu cong thuc (7.14):
1gSp = lgarpt nlgT (7.16)
trong d6 arp 1a cudng d6 mua trung binh 16n nhét tng véi tin suit P.

Dua vao két qua d6 ngudi ta tién hanh phan ving va sir dung trong truong hop thiéu tai liéu. Trén co
s& phén tich tai liéu mua tu ghi cta Lién X6 véi gia thiét cuong d6 mua trung binh 16n nhit tuén theo quy
luat phan bé Gudrich, Vién thuy vin Lién X6 cho ring strc mua 1a ham tuyén tinh cia IgN (N -thoi ky xuét
hién lai)

SP = A + BlgN. (7.17)

Céc thong s6 4, B duoc tac gia phan ving sin dé sir dung.

Céc cong thuc trén n dugc coi 1a khong ddi theo T, thyc ra diu kién nay khong dung. Qua phan tich
tai lidu thyc té ta thiy quan hé (7.16), diém T goi 1a diém chuyén tiép. (Theo két qua nghién ciru ctia Cuc
Thuy van dugc Bo Thuy 191 duyét cho st dung trong thiét ké cac cong trinh loai nho c6 dién tich luu vuc <
100km?).

Ngoai ra Vién thiét ké Giao thong dé nghi dung mot cong thirc chung cho ca mién Bic, c6 hiéu chinh
cho tirng vung.

10+12,51g N
arp =—F——~_

» (T +12)0,66 (7.18)

trong do:

K- hé s6 hiéu chinh K = M ;
140

N- thoi ky xudt hién lai
T- tinh bang phit
M- lugng mua ngay 16n nhat trung binh

2. Puong cong triét giam mira V¥ (r) cua Alexdyev.
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Dua vao tai liéu mua ty ghi nguoi ta xay dung quan hé giita luong mua 16n nhét thdi khoang Hyp cua
luong mua ngay 16n nhat (tng véi tan suit p) qua ham y(t) nhu sau:
H,
W, (1) = = P (7.19)

np

Sau khi xdy dung duoc ham y(7) ta d& dang tinh dwoc lugng mua 16n nhét thoi khoang (ing véi tin
suét p) tir tai liéu muwa ngay.
Htp = l//(T).an (7.20)

Cuong d6 mua trung binh 16n nhét cua thoi khoang tng véi tan suit p duge xac dinh bang cach chia
tung do y(t) cho thoi khoang T’

a, = ‘PI;(T).H,.LP (7.21)
Pit v k3 (7) '
at lIJ(T)= PT ta co:
@ = ?p(r).an . (7.22)
Suy ra:
_ a
V() = Htp . (7.23)

_ . . a .
Quan hé ¥(r)~ T thé hién sy triet giam Ht" theo 7. Nguoi ta dd xay dung duong cong triét giam

¥(z) cho céac khu vuc dia 1y khac nhau va phat hién hai dic diém quan trong sau day:

Quan hé ¥(z) ~ T phu thudc it vao tan suat P, c6 noi chiung nhap vao nhau, nhét 14 trong pham vi tan
suat nho.

Trong mdt khu vyc 16n hinh dang w,(T) ~ T kha én dinh. Do hai dic diém trén va cuong do mua
trung binh 16n nhat thoi khoang a, dé dang xac dinh dugc tir tai liéu mua ngay (khi da c6 quan h¢
¥p(T)~T, mit khac né khic phuc dugc nhuoc diém cua cong thirc dang (7.14)(7.15) coi tri s triét giam n
khong ddi theo 7 nén hién nay dudng cong triét giam mua Alecxayev ngay cang dugc tmg dung rong rai
trong tinh toan thiét ké.

Dbi véi cac tinh phia Bic, B6 mén Thuy vin cong trinh truong Pai hoc Thuy loi dd xiy dung quan hé
(1)~ Tva ¥(r)~ T trong quy pham tinh toan céc dic trung thiy vin thiét ké (B Thuy loi).

7.5. VAN BE TON THAT VA CHAY TU

7.5.1.Ton that

Luong ton that ban dau duge xét trén nhiéu quan diém khac nhau, trong quy pham cta B6 Giao thong
(Lién X0) thudng xét téi 16p nude dong trén thuc vat, con trong cong thirc X6kolopski luong ton that ban
dau dugc xét chung trong Hy.

Luong ton that anh hudng 16n nhat t6i sy hinh thanh dong chay 16n nhit va dugc xét t6i trong hau hét
cac cong thire 13 thAm. Lugng ton thit do thim thuong dugc xét theo hai quan diém sau:

Mot quan diém xét ca qua trinh thim nhu Befanhi, Bondacop va Tségddaép, lugng nude cip dugce tinh

bang hiéu sb giita luong mua va luong thim.
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Xét lugng tén tht do tham theo quan diém trén khong thong dung trong cac cong thirc tinh QOpax, boi
vi dudng cong thim rat bién dong theo khong gian ma viéc trung binh hoa chung thuong rt phirc tap va
khong mang lai két qua mong mudn.

Quan diém thir hai dugc sir dung kha rong rai, ton that dugc khau trir qua hé s6 dong chay. Trong tinh
toan dong chay 1l thuong ding hai khai niém hé s dong chay la:

X, K (mm)
Hen
Puwdng cong luy téch X
tham
[ Ten H
DPuwong luy téch muwa K.
i
Y/
A A4
“ T
Hénh 7.4. So dd x6c dinh th&i gian cap nwéc va |&p cap nwéc theo

a) Hé s6 dong chay tong heong (con goi 1a hé sb dong chay tran 1d). Hé s6 dong chay tong luong 1a ty
s gitra nude 1 (Y) va 16p mua sinh ra tran 1a d6:

= (7.24)

duoc st dung d6i v6i dang cong thire thé tich cua Xo6kolopxki. Nhu da phén tich su hinh thanh dong chay
16n nhét 1a do lugng cép nude trong thoi gian chay tu t, do d6 su dung hé ) dong chay trén I 1a khong
hop 1y. Nam1941, Xripnui d& nghi str dung hé s6 dong chay dinh li.
b) Hé sé dong chay dinh lii ¢r. Hé s6 dong chay dinh 1 13 ty s gitra 16p nudce 1i 16n nhit trong thoi
khoang T(Y7) voi 16p mua 16n nhit trong thoi khoang d6 (Hy)
Yo

- ) 7.25
Pr i (7.25)

Heé s6 dong chay dinh li or thay d6i theo T, tri sb @r giam dan khi thoi khoang ting 1én. Trong céc
cong thirc tinh luu vuc 16n nhit ngudi ta thudng chon 7 = rthdi gian chay tu caa luu vuec.
Yr

r = . 2
® H . (7.26)

Str dung hé sé dong chay dinh i tién loi khi din giai cac cong thirc tinh todn Qpay.

Protodiakondp va Pongdp da cu thé hoa hé s6 dong chay dinh 1ii trén co s& coi thim 1a ton that chinh
trong dong chay lii.

Vian dé tinh toan ton that cac dong chay i 16 rang 1a rit phuc tap, hién nay chua giai quyét duoc triét
dé ma thuong xtr 1y theo hai cach sau:

- Coi tham 14 ton that chinh, ldy cudng do thAm chung cho ca lvu vuc bang cudong do tham 6n dinh roi
dung phuong phap thuc nghiém tai mot diém dé xac dinh.
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- Dung tai liéu thuc do vé& muia mua, Iii c6 trong khu vuc tién hanh phan tich téng hop dia Iy dé xac
dinh W hoac a.

Vé 1y luén, cach thu hai do Xuét phat tr tai liéu thyc do dé tim nguoc trd lai, nén & mot mic do nhét
dinh n6 phan anh dwoc cac yéu t6 anh huong téi téng ton thit, hién nay co thé coi day 1a mot phuong
huéng dung dén. Nhung han ché co ban ciia phuong phap nay la khong dam bao tinh dai biéu cho luu vuc
nho, miat khac thong qua nhiu khau tinh toan d& méc sai sd, dan dén két qua khong phi hop véi thuc té.
Céch thir nhét tuy c6 nhiu thiéu sot vé 1y luan song don gian, két qua thi nghiém it mic sai s do tinh toan

gay ra, chi can diéu kién thi nghiém tiép can véi tinh hinh thuc té 1a duoc.

A

o

0.77
06T

05T
04T

03T
0.2~

S S — :
50 100 150 200 X(mm)
Hénh 7.5. Hé sé diing chay 6n dinh

Trong céc cong thic tinh 1ii hién nay thuong dung bang cudng d6 tham ciia M. F. Sripnuri.

O nuéc ta nhiéu ngudi da tién hanh nghién ctru cudng do thdm bang phuwong phap vong dong tam
hodc tir tai liéu mua rao dong chay va rat ra cac dic trung tham cho céac loai dat thuong gip & mién Bic.
Gidng nhu cudong do tham, hé sb dong chay tran Iii phu thudc vao nhiéu yéu td khac nhau va bién do bién
dong kha 16n. O mot luu vue trong cac yéu td anh hudng thi do am luu vuce trude 1d va luong mua sinh 10
dong vai tro quan trong.

He¢ s6 dong chay ting dan khi lugng mua ting 1én va dat tdi tri s6 6n dinh 16n nhat (lac d6 luu vyc da
bao hoa nudc) hé sb dong chay do6 chi phu thude vao diéu kién dia chét cta luu vue va c6 thé dung lam hé
s6 dong chay tran 1a thiét ké (H.7.5). Dya vao tai liéu mua, Iii thuc do, nguoi ta xdy dung quan hé mua rao
dong chay cia cac khu vic dé dung trong truong hop thiéu tai liéu. Quan hé mua rao dong chay phan anh
duogc lugng ton that tong hop, quan hé d6 thudng co dang cong, song & phan c6 mua 16n duge coi 1a tuyén
tinh. Theo két qua nghién ctru cia Cuc Thay vin & mién Bic Viét Nam c6 thé phan 1am tdm phan khu quan
hé mua rao dong chay.

7.5.2. Chay tu va phwong phap xac dinh thdi gian chiy tu

Qua trinh tap trung nudc tir cac noi trén luu vuc vé mit cit cira ra goi 1a qua trinh chay tu. Khi thuyét
chuyén dong ciia song lii dua trén co sé dong chay khong on dinh ra doi, nguoi ta cho rang thoi gian chay
tu khong phai 1a thoi gian chuyén dong cua chét diém nude ma 1a thoi gian truyén di cia ddu séng 1 (hién
nay hai dinh nghia trén van song song ton tai). Qua trinh chay tu co thé chia 1am hai giai doan: giai doan
chay tu trén sudn dbc va giai doan chay tu trén song.

1. Tinh todn thoi gian chdy tu trén swon doc

Gia st ta c6 mit cat suon doc nhu hinh (7.6), suon dbc 12 mot mat phé‘ing ¢6 d6 dbc va hé sb nham

déng nhit, nuéc chuyén dong trén suon dc thanh mot 16p lién tuc, 16p cép nudc phan bd déu theo thoi
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gian va khong gian, phuong trinh lién tuc ciia dong chay suon doc c¢6 thé viét:
o oh
99,90 2 g,
ox ot

&

——X trong do:
bat ky trén suon dbc

suon doc

«—L,— h- d6 sau myc nudc

Hinh 7.6
A.
B qua sé hang quan tinh phuwong trinh van dong viét thanh:
V =mJ"R™
trong do:
V- toc do trung binh cua chit diém nude tai mat cit

R- ban kinh thay luc (R™h)

a;- cuong do cap nudc trung binh

(7.27)

x- khoang cach tir duong chia nudc dén mit cat A

g- luu lugng trung binh ctia mot don vi chiéu rong

t- thoi gian chay tu tir dudng chia nudc dén mat cit

(7.28)

Jg- @6 dbc trung binh ciia suon dbc dung thay cho do déc mat nudce (vi 16p nude trén suon dbc rat nho)

m- d6 nham trung binh cua sudn doc
ny, ny- cac sd mil.
Thay d6i cach viét (7.28) ta c6:
oq oh N oh
ch Ox ot
Trén 1 don vi chiéu rong cta sudn doc ta c6 luu lugng:
q="Vh
q=mJ)h""

Do do:
on
oq
Dung phuong phap déc trung giai phuong trinh trén duoc:
dx dt dh

(+n)mJjh, 1 aq

Rat ra:
dx=(1+n,)mJ ;' h™ dt
dh=a,dt
Tich phan (7.34) ta c6:
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h=ayt (7.35)

Thay (7.35) vao (7.33):
dx=(+n,)mJ ) (a,t)" dt . (7.36)
Lay tich phan
[dx = [(14n,)md ; @t)dt - (7.37)
ta duoc:
L, =mayJici™. (7.38)
Rut ra thoi gian chay tu cua suon doc:
L 1
Td: [%j
ma;*J} J1+n, (7.39)
L
ta= prge
mya;”J ;"
trong do:
mo=— M2 = — 1 14 chc chi s6 Tug thira:

= m2: : 3=
! l+n,’ l+n,’ n, +1

1 A A o a o \ J
mgq =m_—— - thong so6 tap trung nudc cua suon doc.
2
Néu thay cac chi sb cua cong thirc (7.39) bang cac chi sb trong cong thirc Sédi - Maning ta co:
0,6
__ L

Tg=——7—7%-
mdalo’4J2’3

Trudng hop cudng do cip nude thay ddi ta thay a; bing cudng d6 cip nude binh quéan 16n nhit trong
khoang t4
L
T, =—2 . (7.40)
T
Tinh t4 theo cong thirc (7.40) trudc tién phai xac dinh hq ma hy lai phy thudc vao tq do d6 gip rat
nhiéu kho khan.

Hién nay, dé tim t4 ngudi ta giai dong thoi hé hai phuong trinh (7.40) va (7.21)

106
d
Ty = 0,4 70,3
myhy"J ;"
Hz’d = ¢l7(rd)an
Thay (7.21) vao (7.40) ta c6:
0,6
= 04Ld03 — 04 (7.41)
m,(eH, )" J ;" [ (7,)]
Pat
d = Lgﬁ 0.4 703 = Z-d[lr/7(z-d )]0,4 (742)
md ((pan) ' ']dy
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trong d6 @4 goi 1a hé s6 thuy dia mao suon dbc

Quan h¢ @, =7d[y(ry4 % duoc xdc dinh trude theo duong cong triét giam mua cla timg
vung.Trong quy pham QP.TL. C6-77 chia mién Béc nudc ta thanh 9 ving muwa xdy dung gitta @,~17, nén
thuc té viée xac dinh td rat don gian, ta chi viéc xac dinh 7, theo cac dac trung luu vuc va mua ngay (L,
mg, Jg, @H,), roi theo cong thic (7.42) ta sé dugc 7.

2. Tinh toan thoi gian chay tu trong song
Tinh toan thoi gian chay tu trong song c6 thé quy két thanh tinh téc do chay tu trong song bai vi:

g = =5 (7.43)

trong do:

L,- d6 dai séng chinh ké tir ngudn dén mat cét ctra ra, 7, - téc d6 chay ty trong séng.

Tbc do chay tu ctia mot con song ¢ thé xac dinh dugc qua s lidu thay vian. Khi nude song dang cao
V. ciing tang, khi myuc nudc song tran qua béi thi mic ting V; giam, mirc d6 giam nhiéu hay it tuy thudc
vao kich thudc va d6 nham cia bai song. Khi bai ngap kha sau thi mirc ting V. lai ting 1én. Qua s liéu do
dac thity vin va cac chimg minh thay lyc ngudi ta thiét 1ap dugc quan hé:

VT =0,6 + 0,717m (7.44)

trong d6 V. -tbe d6 trung binh 16n nhét tai mit cét cira ra.

m

Tbc d6 chay tu trong song ciing ¢ thé duge xac dinh trén co s& cong thirc Sé di

1 -
Ve =—J7h (7.45)

trong do:

n- hé s6 nham long song

J- 6 déc miat nudce 1y bang do dbc 1ong séng

h- 40 sau trung binh dong chay

7, 8- cac thong sb.

Viéc sir dung do sau dong chay trong cong thirc tinh 7, rit bét tién (do do sau dong chay bién dong
manh theo doc song) vi vy trong cac cong thirc tinh ¥, nguoi ta thay 4 bang O dua trén co sé & va Q ton

tai quan hé ham s6, nhu vay cong thure cod dang:
V.=mJ“Q". (7.46)

Nhu d trinh bay khi luu lwong chua tran qua bai va tran qua bai quan hé V; va Q c6 thay déi, song khi
tinh QOpay thiét ké thuong tinh véi tan suat thiét ké nho, lic d6 nudce di tran qua bai kha siu nén quan hé
trén van hop 1y. Theo sy khao sat ciia Alecxdyev va trong quy pham Viét Nam déu lay « = 1/3; S = 1/4,
nhu vay ta co:

V. = mJPQY* (7.47)
3 L
Tg = W (748)
m

trong do:

m - thong sb tap trung nude trong séng xac dinh theo bang.
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7- tdc d6 dong séng chinh tinh theo %.

3. Quan hé giita thoi gian chay tu cua luu vuc TVoi 17 va 7

Qué trinh tép trung dong chay trén luu vic bao gdm qua trinh tap trung dong chay trén suon dbc va
qua trinh tap trung dong chay trong song, do d6 khi xay dung cong thirc tinh luu lwong 16n nhat, nhiéu tac
gia cho rang:

T=1;+71,. (7.49)

Quan h¢ (7.49) ciing c6 co so nhét dinh, song trong thuc té khong thé phén biét rach roi qua trinh tap

trung dong chay trén sudon doc va trong song duge, vi vy viée tinh riéng 7y va 1, chi dé cho don gian va
thuan tién khi tinh toan.

Trong nhiéu c6ng thirc tinh lwu lugng 16n nhat ngudi ta bo qua 7, chi tinh thoi gian chay tu trong song
%, gia thiét nay chi chip nhan duoc voi nhimng luu vuc co 7 rit bé so véi 7 (luu vuc vira va 16n).

Rostomdp di so sanh giita dinh 1ii thuc do va dinh 1d tinh toan thiy rang viéc coi 7= 7 +7, dd lam ¢
giam nho va do d6 gay nén dinh Ii tinh toan ting mot cach dang ké. Dé cho két qua tinh toan phu hop voi
thuc t& Rostomdp dé nghi dwa ra cong thirc tinh Oy mot hé sb hiéu chinh y (¥ <I) goi 1a hé sé khong déu
cuong do cip nudce theo luu vye:

7 =f(F.h)

trong d6 4. la cuong do cép nudc binh quan lon nhét phu thudc vao 7. Nhung viéc xac dinh h¢ s6 hiéu
chinh y gdp nhiéu phtc tap nén xu huéng hién nay dé xac dinh 713 thong qua quan hé giira 7 véi 7y va

Sérémechiep xudt phat tir cong thirc 1y ludn tinh mé dun luu lwong dinh 1§ gpe= Kea, =
KoV¥ Q(19)H,, dua vao tai liéu thuc do luu luong va mua dé xac dinh 7, déng thoi cling dua vao tai li€u
thuc do xay dung quan hé ¢,.= f(F) 10i khir ¢, tir hai phuong trinh trén dé duoc quan hé giita 7 voi F.
Ngoai hai cong thirc ctia Sérémechiep sir dung, Alecxdyev con dung thém quan hé (7.48) dé xac dinh quan
hé gitra 7va z; va duoc hé thic:

=Kz, (7.50)

trong nhiéu cong thirc tinh toan lay K = 1,2.

Céc nha bac hoc X6 viét cho rang cong thirc (7.50) chi phu hop véi lwu vuc 10n vi khong xét t6i thoi
gian tap trung dong chay trén suon dbc. Vi vy trén co so so sanh mo dun dinh 1 tinh toan véi mé dun
dinh i thyc do, ho dua ra cong thirc sau day:

r=127"+7,. (7.51)

Cong thure (7.51) ciing dugc van dung trong Qui pham Viét Nam QP.TL. C-6-77 tuy nhién trong thuc

té nudc ta n6 chua dugce kiém nghiém.

7.6. CAC CONG THUC TINH DONG CHAY LON NHAT

Céc cong thirc tinh dong chay 16n nhat dua trén cong thirc co ban, hodc ¢ thé dua vé dang cong thirc
co ban (7.9),(7.11) duoc goi 1a cong thirc “ 1y luan’’. Cac cong thirc clia cac tac gia khac nhau, chi yéu &
duong 16i giai quyét cu thé cac thanh phén trong do: ¢, a.t.

Hién nay & nudc ta, bén canh cac cong thiic cua nudc ngoai dugc ung dung nhu cac cong thiic cua
Bondakdp, Alecxayev, X6koldpki (Lién X6 cii), cong thirc ciia Vién nghién ciru thiy loi Bac Kinh (Trung
Qudc), mot sb tac gia trong nude ciing dwa ra cac cong thire tinh toan méi hodc dua theo cong thire cua
nudc ngoai nhung cac thong sd xac dinh theo tai liéu trong nude nhu: Vién thiét ké giao thong, Cuc Thuay
van va truong Dai hoc Thuy loi...Viéc lua chon cong thic, xu 1y cac thong ) trong nhling ndm dau hoan
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toan do chil quan cua nguoi thiét ké. Nam 1974 trén co s& tong hop cac s6 lidu do cii ciia mién Béc, Cuc
Thuy vin d soan thao cudn "Huwdng dan tinh heu heong I6n nhar". Nam 1979 B Thay loi dd cho xuét ban
“Quy pham tinh todn cdc déc trung thiy van thiét ké QP.TL-C-6-77" quy dinh thong nhat viéc sir dung cac
cong thie tinh dong chay 16n nhat.
7.6.1. Céng thirc cwong do gidi han

Nam 1970, Alecxayev dua ra cong thirc cudong dé gidi han, nam 1970, Quy pham QP.TL.C-6-77 st
dung cong thic cuong d gidi han dé tinh luu lugong 16n nhéat cho luu vuc ¢6 dién tich nho hon 100 km? véi
cac thong s6 duge xay dung trén co so tai lidu clia nudc ta, cong thirc c6 dang:

Omp =4y o Hyy F 6 (7.52)

trong do:

H,, - lwvong mua ngay tng véi tan suat thiét ké p (mm)

@ - hé s6 dong chay lii 1iy trong bang (7.1) tily thudc vao loai dat cdu tao nén luu vuc, luong mua
ngay thiét ké Hy, va dién tich luu vuc (F);

A, -ty s6 gitra modun dinh 1d tng véi tan xuét thiét ké p véi ¢ H,,.Khi 6=1, 4, liy trong bang (7.4)
tuy thudc vao dac trung thuy dia mao cua long song @, cong thuc (7.42) va 74 thoi gian chdy tu trén suon
déc (bang 7.3);

& - hé sb giam nho dinh i do ao hd, xac dinh theo cong thuc:

1
o, =
1+¢f,

(7.53)

trong do:
fo- Ty 18 dién tich ao hd %; C - hé sb phu thudc vao 16p dong chay 1, dbi véi cac ving mua li kéo dai
C =0,10 truong hop thoi gian mua 1i ngan C = 0.20.
Béng 7.1. Hé sé dong chay ¢

Loai | Loai dit Luong mua Heé s6 ¢ ding cho cic dién tich F(km?)
ngay H,, <0,1 0,1- 1 1- 10 10-100 | >100
1 Nhya duong bé tong da 1 1 1 1 1
I DAt sét, dit sét ning <150 0,95 0,85 0,80 0,80 0,80
150- 200 0,95 0,90 0,90 090 0,90
>200 0,95 0,95 0,95 0,90 0,90
11 Dit thit, dit podon, dat thit mau | <150 0,85 0,80 0,75 0,65 0,65
xam trong rimg, dt ving dam ldy | 150-200 0,85 0,85 0,80 070 0,70
>200 0,90 0,90 0,80 0,75 0,75
v Dit cacbonit, dat ddi do, dét rimg | <150 0,65 0,63 0,56 0,45 0,30
mau gu, dét soi bdi 150- 200 0,75 0,70 0,65 0,55 0,40
>200 0,80 0,75 0,70 0,65 0,50
% Dit cat dinh, dt cat co co moc <150 0,45 0,35 0,25 0,25 0,20
150- 200 0,55 0,45 0,40 0,35 0,30
>200 0,60 0,55 0,50 0,45 0,40
VI Cat tho, dit da xép 0,25 0,20 0,15 0,10 0,1
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Béng 7.2. Théng sé tap trung nwéc trén swon déc my

Tinh hinh suon déc luu vuc He 50 md trong trudng hop
Co thua Trung binh Co day
- Suon déc bang phing (bé tong, nhua dudng) 0,5
;lz?t dong bang loai ta cua (hay nirt né) mat dat san phang dam 040 030 025
- Mat dat thu don sach khong c6 goc cay, khong bi cay xdi, vin,
dan ;:u nha cira Lhaﬁg qué 202;, mgg.t da x}ép ) ’ ) 030 0,25 020
- Miit dét bi cay xdi, nhiéu gdc bui, viing dan cu ¢6 nha trén 20% 0,20 0,15 0,10
Bang 7.3. Thoi gian chay tu trén swon déc 14 (phat)
Phéan khu mua rao
b 1 2 3 4 5 6 7 8 9
0,5 5,0 6,0 4,0 6,0 4,0 6,0 6,0 4, 5,0
1,1 9,0 9,0 7,0 9,0 7,0 8,0 9,0 7,0 10,0
2 15,0 12,0 10,0 12,5 9,0 13,0 12,0 10,0 13,0
2,5 19,0 16,0 13,0 15,5 12,0 17,5 15,0 12,0 16,0
3 23,5 20,6 16,5 19,0 14,0 225 18,5 15,0 22,0
4 33,0 27,0 22,5 26,5 21,0 32,0 26,0 22,0 32
5 42,0 34,0 30,0 34,2 30,0 42,0 34,2 29,0 40,0
6 52,0 43,0 38,0 44,0 37.0 52,0 44,0 37,0 50,0
7 62,0 52,0 46,0 55,0 45,0 63,0 53,0 45,0 60
8 72,0 62,0 64,0 64,0 53,0 75,0 63,0 53,0 71,0
9 82,0 73,0 53,0 73,0 62,0 86,0 74,0 62,0 80,0
10 94,0 83,0 72,0 84,0 71,0 93,0 83,0 71,0 93,0
12 115,0 144,0 90,0 110,0 88,0 116,0 105,0 380,0 116,0
15 158,0 141,0 125,0 142,0 122,0 158,0 142,0 122,0 154,0
17 186,0 155,0 146,0 156,0 144,0 186,0 155,0 1440 180,0
74~ - x4c dinh theo hé sb thiy dia mao cua sudn dbc ¢4 va ving mua (bang 7.3) trong do:
o =—A000b% (7.54)
mgd; (eH,,)
b. - d6 dai binh quan cta suon dbc Twu vue
b, - ﬁ (7.55)
hoac
be - 155 (7.56)
trong do:

L + X'I - d dai song chinh va céc séng nhanh trén luu vue (km); & - mat do luéi song (km/mm?) my -
liy theo bang (7.2) J, - d6 dbc swon déc tinh theo %.

1000L
o = /30174 174 (7.57)
md ' 3FV 4 (oH,,,)
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m- 13y theo bang (7.3); J - d6 ddc long séng chinh, tinh theo %.
Béang 7.4. Théng sé tap trung nwéc trong séng m

Tinh hinh long song tir thuong ngudn dén cira ra Hé s6 m
- Séng ddng bing én dinh, 1ong song kha sach, sudi khéng co nude thudong xuyén, chay trong diéu 11
kién twong dbi thuan loi.
- S6ng 16n trung binh quanh co, bi téc nghén long séng moc cd, cd da chay khong lang sudi khong 9

¢ nudc thuong xuyén, mua lit dong nudc cuon theo nhiéu soi cudi, bun cat, long sdng moc cd

- Séng ving nui, 1ong séng nhidu d4, mit nudc khong phang, sudi chay khong thudng xuyén quanh 7

co, long séng tic nghén

Cong thire cudng do gioi han mang cac ciu tric cua cong thirc co ban (7.11) xdy dung trén 1y thuyét
can nguyén dong chdy duya trén 3 gia thiét co ban sau:

Su hinh thanh dong chay ddng nhét trén toan luu vuc (cudng do cip nudc dong déu), dong chay 16n
nhét x4y ra trong truong hop dong chay hoan toan 7., > =

Tén suét hién luu lugng 16n nhét 1iy bang tin suit mura.

Céc tham sb a, 7 tuy khong cho duéi dang tudng minh, song dd dwoc giai quyét bang thu thuat don
gian nhd dudng cong triét giam mua va cac tham sb trung gian @, @, .. cac bang tra ctru st dung thuan
tién. Cong thirc nay thich hop cho viéc tinh toan dong chay 16n nhit ddi vai luu vuc nhé, khong yéu ciu do

chinh xac cao.

7.6.2. Cong thirc thé tich

Nam 1943 Xo6kolopski dua ra cong thirc tinh toan luu lugng 16n nhét cho t6i nay van dugc tng dung
rong rai, cong thirc dugc xay dung trén co s sau:

1. Cong thirc chi xét cac yéu td chu dao anh huong chu yéu dén dong chay lii trong pham vi d6 chinh
xac thuc dung va cac yeu to do cé thé xac dinh mdt cach dé dang.

2. Coi tan sudt mua I3 tan suat Ii.

3. Khong nhiing xét luu lugng dinh 1t ma phai xét ca qua trinh 18, lugng 10 va thoi gian 14, thoi gian
nudc dang.

4. Tbn that duge tinh bang hé s6 dong chay tong luong

5. Theo tai liéu thuc nghiém, co thé don gian hoa dudng qué trinh nude 1i thanh hai duong cong
parabol gap nhau tai dinh (H 7.7). Trén co s¢ do ta c6 phuong trinh:

Qt
‘ Nhanh nudéc 1én:
Q-Q, [f] (7.58)
Qm voi 0<t<y
v ., Nhanh nuéce xudng
—u « { o Q - Qm[txt— tj" (7.59)

Hinh 7.7. M6 hinh hoa qua

trinh Ii bol .
rinh 0 parabo V6i0 <t <t
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trong d6: t, t, nhu hinh v€; m, n cac chi ) luy thira cua nhanh 1én, nhanh xuéng phan anh d¢ sai khac cua
duong cong mé ta va dudng thing trong dinh 1y Ta Lét ap dung cho tam giac. Tong luong 1ii bao gdm dién
tich nhanh nu6c 1én va nhanh nuéc xubng:

t n ( )
. , ' md x [t -t , Lt . (7.60
= | dt. t=Q |—-—+- % |. .
-!Q” Z (j)Qm x Qm;m+1+n+l
bat ¢, = y,; (trong do t, >t; — y>1) ta duoc :
1 /4
W= t .
le(m+1+n+lj
hoac
Q _E (m+D(n+1)
m t; D) +ym+1) |
Cho __mDsD)
(n+)+y(m+1)
Taco
szﬂf. (7.61)

7]

fduogc goi 1a hé s6 hinh dang lii.

Thay: W =y.F = a (Hr- Ho) F vao (7.61) ta cé:

Q, - 0,2760:(1;{171 - Hy) T ),

trong do:

a-hé sb dong chay tran li;

H, - luong mua thiét ké (mm) cua thoi khoang T (gid)

Ho- 16p nude ton that ban dau

F- dién tich luu vue (km?).

Néu xét t6i triét giam dinh 1ii do hd ao, ddm lay va rimg (J) clng v6i dnh hudng clia nude ngam (Qne)
ta co:

_0278a(Hyp — Hy)

Q@ i

fFS + Que(m?/5) (7.62)

Vén dung trong diéu kién nudc ta, cac thong sd cua cong thire (7.62) duge xac dinh nhu sau:

/- hé s6 hinh dang lii xac dinh theo so d6 phan khu hoc 13y theo luu vyc tuong tu.
3600Qmatl

_ a

- W,

a

£, (7.63)

Oma Wy ¢, - céc déc trung dinh 1, téng luong 1, thoi gian 1 1én cua luu vuc trong t;

;- thoi gian 18 1én, theo X6kolopxki 14y bang thoi gian chay tu trong song .

L .
= C 7.64
s Ter @) (7.64)

ty =t

L - chiéu dai song chinh (km) (3,6 13 hé sb d6i don vi)
V=07V, (7.65)
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V. - téc do trung binh 16n nhat & mat cit cira ra.

Hy - luong mua thiét ké tinh theo thoi gian chay tu
Hr=Hr= ¥(1).H, (7.66)
xac dinh theo cac phuong phap da trinh bay & trén.

Quan hé « (Hy ~ Hy) thé hién quan hé mua rao dong chay.

Ohg - luu lugng nudce trong song trudce khi co 1, co thé 14y bang luu lugng binh quan nhiéu nam d6i
v6i luu vuc 16n, ¢6 thé bo qua doi voi luu vuc nho.

=01 &
o =1-Klg(-f)
v6i K| - phu thudce véo tinh chat rimg, didu kién dét dai thay ddi tir 0,1 + 0,2 d6i v6i ving rimg Vién Dong
(Lién X6 cii) va 0,2 + 0,3 rung dat thit; 0,3 + 0,4 rirng dat pha cat.
fr -ty 1€ ring
o =1-Plg (1+fo+ 0.2 1) (7.67)
V6i fo, fi - ty 18 dién tich ao hd, dam 1ay; p - hé sb thay ddi tir 0,6 +0,8.

Cong thirc Xokolopxki duge din toan trén co s¢ 1y luan chit ché rd rang, xét duge ca tong luong 1
va qué trinh I8, xét dén cac yéu to anh huong dicu ti€t cua luu vuc qua cac hé so triét gidm, cac tham so
trong cong thirc c6 thé xac dinh dugc nén noé c¢o y nghia thyuc tién 16m, nhung cong thire cling ton tai mot so
van dé 1a coi dudong qua trinh lii chi 1a hai nhanh parabon chi phu hop véi nhiing ngon It don, dong chay
khong hoan toan (7., << 7)

7.6.3. Cong thirc triét giam

Cong thirc triét giam biéu thi quy ludt giam dan ciia modun dinh 1 theo dién tich:

A

9m = F_n (7.68),
hoac

A

a,, = (7.68),
(F+CO)"

=—2 D, (7.68)3

(F+O)"

Day 1a loai cong thirc kinh nghiém, cac tham s6 c6 thé xac dinh tir tai liéu thuc do va téng hop cho cac
khu vue, két cdu cong thirc don gian nén dwoc tng dung khé rong rii. Tham s6 4 1a mé dun luu lwong 16n
nhét khi dién tich bing 1km® & cong thic (7. 68); va cong thirc (7.68),, khi F — 0, C = 1, A biéu thi
cuong do cip nude 16n nhit tir suon déc vao ludi séng.

Quy luat triét giam modun luu lwong dinh i theo dién tich d3 dwoc nhidu tac gia Nga Dbrogieech,
Targdpxki... tim ra ngay tir sau thé ky XIX, khi d6 cong thirc chi mang tinh chét thuan tuy kinh nghié¢m.
Sau cach mang thang X Nga, Kotrerin di phan tich sb liéu dinh 1t ciia 134 tram trén cac séng thudc phan
chau Au Lién X6 va da dua ra phuong phap tong hop dia 1y cac tham sé va phan ving cac tham sé 4,D, n.
Trén co s& 1y luan dudng cong chay ding thoi ta c6 thé ching minh quy luat triét giam mé dun dong chay
16n nhét theo dién tich rang, gia sir c qua trinh mwa hiéu qué véi thoi gian cap nude T,, = S thoi khoang 7
(H. 7.8). Tran mua d6 roi déu déu trén ba luu vire song c6 kich thuéc khac nhau & k& canh nhau (H7.8), voi
F\ < F, <F3. Tién hanh xay dung h¢ thong duong chay déng thoi, ta dugc cac dién tich chay cing thoi gian
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cua ca ba luu vuc va ta ciing c6 dugc thoi gian chay tu cua 3 lvu vue 7y = 37, o =T, = 57, 5 =77, Ta
xét luu lugng 16m nhat hinh thanh trén 3 luu vue (H 7.8).
Truong hop 1. 7y < T, day 1a dong chay dang hoan toan ta co:
Omax1= h71. Fi; Gmax1 = h7y
Toan bo dién tich luu vuc va mdt phﬁn luong cép nudc tham gia vao hinh thanh luu lugng dinh IiL.

Trong d6 Az 1a cudng d6 cip nude trung binh 16n nhét trong khoang 7,

h.mm/phyt
h.

h,

f(km?) f. fi |
A fz .

fe
fl f- f‘2 f’7

< > < > < >

T T " D Ta g
Hinh 7.8
Truong hop 2. Luu vuc 2: 7= T, ddy van 1a trudng hop dong chay hoan toan nhung lac d6 iz = h 7,
nén ta co:
Omax2 = hrenF2y Guaxa = ren.
Toan b dién tich luu vuc va toan bo lugng cip nude hinh thanh dong chay 16n nhat.
Truong hop 3. Luu vuc 3: 7> T,,, day 1a truong hop dong chay khong hoan toan,ta co:

Fr 3

Qmax3 = hren. Frren Gmax3 = hen.
3

Toan b lwong cip nudc tham gia hinh thanh luu lugng dinh 1, nhung chi ¢6 mot phan dién tich tham
gia.
So sanh modun dinh [ii gn.x cia cd ba luu vuc ta théy:

Gmax1 = ha = hp A v6i A = >] (769)1

cn
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Gmax2 = thn (769)2

— FTL‘YL —_—
Gmax3 = thn~ T - thn 13 (769)3
VO”I /13 = % < 1 .

RO rang 13 gmax1 > Gmax2 > Gmax3 thé hién quy luat giam nhé mo6 dun luu lugng dinh Iii khi dién tich
tang.

Khi Iuu vye nhé hon luu vue téi han ¢6 thoi gian chay tu bang thoi gian cap nude 7 = T, thi sy triét
gi4m ¢max do tinh giam ctia cuong d6 mua trung binh 16n nhit trong thdi khoang t gy ra. Tir (7.69); ta thiy
Gmax S tang dan dén gi6i han 14 cudng do cAp nudc 10n nhat Ay khi 7— 0

lim Qmax = hmax
—0

Jimax 201 12 mO dun co ban cta dong chay 16n nhat tic 13 mé dun dinh 1d ciia mot luu vue vo cing bé F —
0, d6 chinh 1a 4 trong cong thuc (7.68);.
Khi lvu vie 16n hon lwu vye t6i han (7 >T,,) thi sy triét giam modun dinh 1i do su triét giam ty s6
Fr, <1 gay nén, A; cang nho thi dién tich cang 16n, chénh léch nhau gitta 7 va T,, cang 16n.
F

Khi tong hop quan hé gmax = f{F) tir tai liéu thuc do nhiéu tac gia nhan thiy gm.x ting 1én khi dién tich
lru vire giam; nhung ti mot dién tich nao d6 thi gmey khong ting nita ma nim ngang va nguoi ta dua thém
thong sb ¢ vao dé quy luat triét giam dung cho moi cip dién tich.

A

I = ey

Didu d6 hoan toan phy thudc vao tinh chit ciia mua, khi 7 giam nho, A, ting 1én nhung t6i mot gisi
han 7 nao d6 cudng d6 cap nude tré nén on dinh, 4. khong ting theo khi 7 — 0.

Nhu ta di biét 4 12 mddun co ban cua dong chay 16n nhat nén cong thirc trén c6 thé viét dudi dang

tong quat:
A Kh
— — max — Kh l
Im (F+c)"  (F+c)" max
dmax = K wa maxﬂv (770)
trong do:

A - md dun co ban cua dong chay 16n nhat (m*/s, km?);
Timax - cuong do cdp nudc 16n nhat (mm/ph,mm/h);
Amax - cuong do mua 16n nhat
@ - hé sb dong chay 1
K- hé s6 d6i don vi (K= 16,67 khi apay tinh bang mm/ph, K = 0,278 khi @y tinh bang mm/h).
A - hé sb triét giam cua cuong d6 chay 16n nhit & day:
-
(F+o)" -
Tir cong thirc (7.70) ta thiy cong thir triét giam luu lwong 16n nhat ciing ¢6 dang cong thirc co ban va
d6 1a moi lién hé gitta cong thuc 1y ludn va cong thirc kinh nghiém.
Ngay nay cong thirc triét giam c6 kha nhiéu, chung dwoc coi 1a nhém 16n nhit trong cac cong thirc

tinh toan luu luwgng 16n nhit, bé ngoai chiing c6 vé rt khac nhau, nhung sy khac biét giita chung that ra 1a
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& phuong phap xac dinh cac tham sé va viée xét thém cac yéu t6 anh hudng. Tét ca cac cong thirc loai nay
déu dugc quy vé dang chung nhét nhu sau:

A
Dwp = K7 2, (7.71)

n

trong do6: gmp - m6 dun dinh 1 ng voi tan suét thiét k& (m*/s km?); K- hé s6 ddi don vi; 4- mdédun co ban
g véi tan suét goc nao d6 (theo quy pham QP.TL.C- 6-77) ldy tin suat 10%; &- hé sb xac dinh su diéu
tiét cua luu vuc (hd, dam lay, rimg), Ay - hé s6 chuyén tan sudt (Bang 7.5).

Trong cong thire triét giam thi thong sé A dong vai trd quan trong, sy khac nhau dang ké nhat trong
cac cong thirc nay 1a viéc xac dinh thong sb 4. Viée tinh 4 bang cach ngoai suy quan hé ¢ = f(F) khi F — 0
khong dugc tin cdy cho ldm vi nhu da phan tich, trong pham vi dién tich nho quy luat triét gidm g khong
thé hién 13, do d6 quan hé g= f{F) kha phan tan, vi viy nguoi ta quan tdm nhiéu dén phwong phap xéac dinh
thong s6 4.

Bang 7.5. Hé s6 chuyén tan suét A,

Hg sb A\, tmg vi chc tan suft

Luu vuc

20% 10% 5% 2% 1% 0,5%
Song ba 0,851 1 1,162 1,353 1,539 1,666
Séng Thao 0,851 1 1,210 1,428 1,636 1,840
Songl.o, Gam, sc‘)ngCe“lu, song Thuong 0,810 1 1,210 1,428 1,636 1,840
Song vung Quang Binh, Quang Ninh 0,824 1 1,195 1,429 1,590 1,840
Soéng M3, song Ca 0,838 1 1,171 1,391 1,590 1,750

Mot sb tac gia cho rang 4 1a médun co ban cta dong chay 16n nhét nén c6 thé xac dinh theo cong thirc

(7.70):
A = @K apay-

Thay amay bang cuong d6 mua trung binh 16n nhat trong mot thdi doan ¢b dinh nao d6, Xokolopki dé

nghi thay gy bang cudng d6 mua trung binh 16n nhét trong thoi khoang mét gio ta dugc:
A=K @Ag. (7.72)

R rang cach tinh A theo (7.72) chi phit hop khi thoi gian chay tu trén suon doc khoang 60 phut, con
thoi gian chay tu suon ddc khac thi tri s6 4 tinh theo cong thirc trén ¢6 thé thién 16n hodc thién nho.

Mot sb tac gia thay modun co ban A bang médun dinh 1ii ctia mét cip dién tich ¢b dinh F, nao do, dién
tich d6 duoc goi 1a dién tich géc. O Lién X6 dién tich géc duoc chon 1a 200 kmz, O nuodc ta quy pham
QP.TL.C- 6-77 st dung dién tich 100km?, do d6 cong thurc trong quy pham c6 dang:

Q,, = q(%j 2, Fo (7.73)

trong d6
Omp - luu luwong dinh 1 tmg v&i tan sut thiét k& (m’/s)

¢100- md dun dinh 1i tng voi tan sudt 10% quy toan vé dién tich luu vyc thdng nhit 100 km?” 1iy trén
ban dd qi00 10% (I/skm?),

n- hé 6 triét giam mé dun dinh 1i theo ban dd phan khu.
A,- theo bang (7.5).

Viéc thay thé 4 bang gz c6 nhiing uu diém sau:
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Tham s grc dugc xac dinh khong phai dya trén viéc ngoai suy quan hé ¢g= f{F) nhu tham s6 4 ma dya
trén tai liéu thyc do, do d6 dang tin cay hon, né it phu thudc vao chi sb triét giam n, viéc vé ban dd déng
muc gg, ¢6 co s& hon va dang tin cay.

Do tinh triét giam médun dinh 1ii & luu vic nho khong thé hién rd rang nén trong quy pham quy dinh
cong thire (7.73) chi st dung véi dién tich 16n hon 100km?.

7.7. GIAI PHUONG TRINH VI PHAN DONG CHAY LU

Viéc thanh 1ap cac phuong trinh vi phan thé hién ban chat vat Iy ctia dong chay ching ta da ban dén tai
chuong 2. Trong phin nay thir xét bai toan trong long song va giai bai toan d6 voi dong chay 1.

7.7.1. Gidi phwong trinh vi phén trong long song co' sé

Chung ta da biét rang trong 1ong song co s voi gia thiét 1a luu vuc bé c6 dang don gian 1a hinh chir
nhat (B = const) trén thuc té gip & cac khe sudi nho, & cac doan dau ngudn. Luc d6 phwong trinh vi phan ¢
dang:

Jo Jwo

UE—,—ﬁ_t:q'(t) . (774)

Trong tinh toan thay van, dé phuc vu truc tiép cho cac muc dich nghién ctru khac nhau nguoi ta
thuong giai phuong trinh nay rdi ap dung cho cac diéu kién khac nhau dé dua vé trudng hop tng dung.

Dé giai phuong trinh nay ta dung phuong phap linh bién dic trung dwa vé mot hé phuong trinh tuyén

tinh dang:
dx _di _do 75
0 1 4@ (7.75)
Tur day ta co:
dx =vdt suyra x =vt+ Cy
Cr=x-vt (7.76)
t
do=q@®)dt o= J-q'(t)dt +C,
o (7.77)

C, = Iq'(t)dt - .

Thay rang vao dau thoi ky i ¢ thoi diém ¢ = 0 thi dién tich thiét dién udt co thé coi 13 bang 0 trén toan
b6 dién bién long song (tht nhién & déy ta loai trir di ngudn cung cdp nuéc do mach ngam). Nhu vay cd
nghia 14 ¢ = 0 thi @ = 0. Ta ly diéu kién nay lam diéu kién ban dau.

Va ciing 1y luan twong tu néu lay diém dau hé toa do trung voi dudng phan thuy thi vao bat ky thoi
diém nao ching nita v6i x = 0 thi @ = 0. Diéu kién nay la diéu kién bién cua bai toan.Vay diéu kién ban
dau va diéu kién bién nhu sau:

Khi t=0 thi =0,

x=0 thi w=0.
Vi diéu kién ban dau (han ché thoi gian) ta c6:
x=vt+Cj, khiz=0 x=C;
t=0 =w=0doddé C,=0.

Khi do

104



w = Iq'(t)dt. (7.78)

Ttr diéu kién bién (han ché khong gian) ta co:
Khix=0

C
C=-vt=>t=-——L
1%

t
c, - —j 7 (b)dt.
0

Loi giai chung duge qui vé mot ham ¢6 dang ¢ (C,C,) = 0.

Nhu thé c6 nghia 1a:
_C/
C, =- Jq'(t)dt. (thay 1=~ C1/")
0
Mait khac ta co:
t
C,=0- Jq' (H)dt.
0
c (7.79)
t ~ /v
- J' q'(tdt = — J.q' (t)dt
0 0
Ta co:
x —vt
C1 =
G_x Goi X =¢,
1% 1% 1%
ﬂ:tx -t = [—Cl =t—txj
v v
Phuong trinh c6 dang:
w0 - j q'(t)dt = - J'q'(t)dt
o= j’ q'(t)dt - jq' (t)dt
0 0 (7.80)

W= jq' (t)dt.

Day chinh 1a 101 gidi cho phuong trinh (7.74 va 7.75) ¢ trén.
7.7.2. Tim mddun va lwu lwgng 16n nhét trén luu vuce co so

O phan trén, ta thdy 2 phuong trinh 4p dung dé giai phuong trinh vi phan. Chung ta cin quan tim dén
vi€c ap dung cac phuong trinh trong truong hop nao? Loi gidi thu nhit (7.79) ta thiy n6 bi rang budc baoi
diéu kién han ché khong gian cho nén chi ap dung dugc trén mét khu vuc long song Xo nhét dinh nao do6 ké
tir ngudn. Poan dudi khoang X dién tich thiét dién wdt nhat thiét phai dugc xac dinh theo cong thire (7.78).
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dé xac dinh dai luong X, ta giai dong bo 2 phuong trinh (7.78), (7.80) dé khir . Dau bang ctia phuong trinh
chi xay ra khi:

t

J’ q'(t)dt = jq‘(t)dt

trc 12 chi xdy ra khi va chi khi 7 - 7, = Ohay ¢ - 22 =0, X, = v.t (7.81)
U

X, goi 14 quing dudng chay truyén cua song lii.

Nhu vay trén mot Iuu vyuc trong khi xét bat cr mot doan khéng ché nao ma song il chua dat téi thi
dung cong thire (7.78) con ¢ phan luu vuc X < X, thi 4p dung cong thirc (7.80) cho moi thdi gian vuot qua
ki chay truyén ctia song .

D@ dang nhan thdy rang tich phan (7.78) thé hién tong nhap luu tir suon doc trén trong mot don vi
long song trong thoi gian ké tir khi bat ddu tao dong. Trén cac khu vuc chua co song i luu luong theo
chiéu doc song khong ddi cho nén mot mét 10ng song tich dugc mot thé tich:

w.1= jq'(z)dt.
0

Tich phan (7.80) la tong nhap luu ciia phan nhép luu suon ¢'(2) trong thoi gian tir —X dént (co
v

nghia 1a tir trudc thoi gian chay truyén song lii theo long song). Dbi véi long song c6 do dai 1a L, ta co:
L

t, =—

v

p (7.82)

Ta xét miy trudng hop sau:

1. t,> Ty - Dang dong chdy cham (ngung tré)
t
W= jq‘ (t)dt
0

T,

®max = Iq' (t)dt = ymaX'B
0

Q. =o,v=y,Bv

q _ Qmax _ Ym-Bv _ Ym v
max F LB I

Qmax :y_m (783)

tp
2. t, < Ty - Dang dong chday nhanh (phat trién.)
t
o= [q®)adt.

t—t,

Nhu d3 1y luan trén t6i tram khong ché ta ¢ ¢, = I
o= [q@adt
t—tp

vay:
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t
Omax = j q'(t)dt

tp—t,

4 - thoi diém giGi han bit dau xut hién gia tri cuc dai. Khi do:
@Omax = ytp B
Qmax = OmaxV = ytp BV
Y,
Q= —2 (7.84)

tp

Céc cong thuc (7.83 va 7.84) dung dé tinh toan moédun dong chay 16n nhat trén cac luu vuc bé.

qt) ¢ qt) t
/ Ytp ym
a) b)
—t, —
tp
W -t

N T, i ) T, >
Hinh 7.9. M6 hinh dong chay cwc dai a)t,<T, va b)t,>T,

7.7.3. Cong thirc khai quat dong chay 16n nhit trén luwu vye co sé

Ta thiy rang néu:

‘ y ‘ ‘ »,
t,>T) thi q, =" va t, <Ty thi q, = .
"ot t

p P

Tir cong thirc dong chay nhanh ta thdy ring & ddy khong thé hién tong toan bo dong chay ma chi thé
hién mét bd phan nao do thu dugc trong khoang thoi gian tp. Déi véi viée xac dinh Yms Yy thi diéu ta quan
tam hon ca 1a kha ning thu dugc mot cach don gian nhét Vi chir khong phai la tinh chét nhap luu va tién
hanh sy phan bd gian dd nhap luu tr toa do méc. Bé thuan tién ngudi ta chia thanh hai phia cua gian dd sao
cho ¢6 thé sao chép dugc chinh xac cac dic trung cta nd. Sau d6 dyng gian do:

qd®/qy, 1

t A . z
a(®) Gian dd triét giam

10

t 10

Hinh 7.10. So d6 khai quat mé dun lwu lwong cwe dai
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Két qua ta thu dwoc gian do triét giam dong chay suon dbc theo su phan bd cuc dai (H.7.10). Nhu vay

¢6 thé dién toan dudng cong trén dudi dang:

0) =1_[t]"
qm |1
o, L4 _
T q(m)

(Lj dac trung cho hinh dang ctua duong cong.
TO

Gidi han trén ctan = 1.

Vay: ") = g _ Ln
ay q'(?) qm{l (TOJ}

0. 1),
q'(m) Ty

t

:f "(tydt = q', f[l—( }

q, t{l 1 [
n+1\T,

Ty

Jq(t)dt—q T,.

9
q

Gidn dd triét
gidm mu dun
theo max

n =1

n=1

t
> /To
Ki hiéu o _ @
ym
Vi, =P

Do d6 tir chd c6 2 cong thic (7.83, 7.84),
ta co:

g, =2 o (7.86)

t[’

Yt t

ECL P N A 7.87
Ym TO”[I 1+n[T0j 1(n+1)( )

Déi voi dong chay nhanh thi ¢ = 1.

108

(7.85)
n+l’
Hinh 7.11. Cac bién cua
gian do phu thuéc vao
chisén
= Hé s 16p dong chay hiru hi¢u.
KX
1.0 t,/T,

Hinh 7.12. Quan hé ¢ = f (t,/To)



P _p -0
T, ¢

t

P

oy -1
T, ¢

Chi s6 n twong dbi 6n dinh ddi v&i mot lanh thd rong 16n. Ving thao nguyén lay n = 1, con véi viing
rung n = 0,5.
7.7.4. Giai phwong trinh vi phan cho h¢ théng sdng ngoi

Dé tranh phai tinh chi tiét dén cdu tao cia mang ludi séng ngoi, do chay nhanh chiam va sy tip trung
nuéc, ta sir dung hé thdng dudong déng mirc chay truyén véi v=const cho toan b hé théng luu vuc. Tir d6
ta thu dwoc mot 101 giai gan ding. Phuong trinh nhap luu gan dung viét dudi dang vi phan s& 1a:

o w 5 w
—_— = t), = t
vt o =q'(¢), =nq'(?) (7.88)
n-sb luong dong chay trén mdt don vi d9 dai & tram khéng ché bi cit.
B
n=—-=ab,
21

B, d6 rong cua luu vuc theo duong dong mirc chay truyén trong 10ng song; - d6 dai suon dbc; o -
mat d6 mang ludi song. Vay:
q'()n=n.q'(1) = aBxq'(1). (7.89)
Viét phuong trinh vi phan dudi dang (7.89) ta chi c6 thé tinh dugc gia tri cuc dai cua luu lugng. Toan b
dudng qua trinh can phai chuyén ham B, vé mot ham thoi gian nhu sau:

B?C
Bx Bm A 1
A m:
m<1
1,0 m>1
e
Bmax

, X
< L > - 1,0 L

Hinh 7.13. So dd chuyén phan bd toa dé khong gian

Tur day ta co:

Vi v =const nén

CR
b‘

B, - B~ B [ }

o w o w
v + —
0 x ot

= aB(t)q'(t). (7.90)
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Ta giai phuwong trinh (7.90) bang phwong phép linh bién dic trung:
dr_dt__ do
v 1 aB(t)q'(t)

Vi cac dicu kién ban dau va diéu kién bién nhu sau:

Khi x=0 =0 (ban déu)
t=0 w=0. (bién)
. Cy=x h
a.Khit=0 o g D0 j B(t)q'(t)dt.
2 0
” _ _ C ¢
b. Vai x=0 C;= vt = ¢= - C, = -a| B(t)q'()dt.

0
Loi giai chung ¢6 dang ¢(C,C,) = 0. c6 nghia la:
_C

C, =-a ij(t)q'(t)dt = —at_fxB(t)q'(t)dt.

0
va mat khac ta co:

t—t,

C,=o0- aj B(t)q'(t)dt = —a [ B(t)q' (t)dt.

w=a jB(t)q‘(t)dt

Truong hop 1.
Déi v6i dang dong chay nhanh (phat trién) & < T,

o =a [ Bt)g' (t)dt
Quax bét dau tir ; gidi han nao do,

o, =a TB(t)q’(t)dt

ity

w0, =a TB(t)q' @®)dt

thtp

= aj B(t)q' (t)dt — jB(t)q' t)dt + j B(t)q' (t)dt

= aj: B(t)q' (t)dt

Néu ap dung cho Iuu vuc dugc mo hinh hoda thanh hinh chit nhat thi:
¢

P
', aBygy Iq'(t)dt = Btbytp.
0

By 12 @6 rong trung binh luu vuc.

Goi ==K, &y
w

m

& s6 dia ly thuy vén thir nhat.
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Y,
q. = Qm = Kl -
B,L t

q, =K 3;_ (7.93)

Trong cong thirc (7.93) néu luu vuc ¢6 hinh chir nhat thi K; = 1.

Cong thirc nay viét cho truong hop dong nhap luu tir sudn ddc khong triét giam theo dién tich hoic 1a
n6 chi dung dbi voi nhitng luu vuc bé, cho nén véi cac luu vuc 16n khong ap dung duoc, ma néu s dung
can dua vao cong thirc hé s6 dién tich K. Viay

Y,
t

P

q, =—>K K,. (7.94)

Truong hop 2: Pbi voi truong hop dong chay cham (ngung tré) t,>T)

t . .
o = a[B(t)q'(t)dt. = On- Xuathiénv o cuoigiai doan nh@p lwu (¢ =
0 Ty
To
o =a (f)B(t)q (t)dt.

Ty

,-w,[q@dt.=B,.y,
0

w'—’” = K', = tuong ty nhu K; nhung &p dung trong gidi han dién tich hiéu qua.
@ m
Do vay
Q,=0,v=K,B,.y,v
Q . B, Ey ,
==K, —“2y . —==2KUK
"B, UB,LT, T
K, % > hé s6 dién tich hiéu qua.
th
Do vay:
q, = 2= K, (7.95)
tp
trong do:
K2 = K’z.Kb

K, - hé sb dia Iy thiy van thir hai.

Néu tinh dén sy triét giam dong chay theo dién tich thi can duwa thém Ky vao cong thirc:

I = yt—’”KzKF (7.96)
p

Céc cong thie dang (7.94), (7.96) 1a nhitng cong thir do A.N. Befanhi thiét 1ap.
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7.7.5. Cong thitc dang tong quat ciia dong chay 16n nhét theo hé thong long song

t
p
y a [q'(t)dt
£, _ p = 0
Yo T,
a [q'(¢)dt
0
Yip = PVm
tp
t

K7 c6 thé 1a K, K; phy thude vao ty sé —-.

o’ﬂ S

7.7.6. Khao sat hé so dia 1y thiy viin

1. Hé 56 dia 1y thity van thir nhat

K =—= =

a[q®B®d  [q ®B@d

Xét tir s6:

[o®Bwa - .5, tﬂl{%)"}_[l{% L

1 t n+l 1

P

aBleeq'(t)dt Blbjeq‘(t)dt

+1
tn

P

1

Tq'(t)B(t)dt -q' B, {tp +

m+n+1 T l+n T,

=q',B', t |1- ! + L t_"n_ L L
T Zm by m+1 n+m+1\T, n+1(T,
=q, B, t |+ .
im+1 (m+m+D(n+l)

Xét mau so:

fq'(t)dt = q'mf{l - (TL] }dt

- e 1 (¢,
1 t 1_ 14
v (3]

p p

%]

1% 1o AN
B, =t£B(t)dt=thj{1—[t] }dt—

Do vay:
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m n t, )
q.5,t - P
o {m+1 m+n+1(n+1)[Toj}
1 t n
- [ m .B’m}
"on+l (T, m+1

m+l| m n tin
m |m+1l m+n+ln+)(T,

! (tn ] . (7.99)

1—— |22

n+1\T,

t t
Khi £ = 0 thi K; = 0 gi6i han chin dudi. Gidi han chan dudi xay ra khi t, = Tp hay la T—p =1.Gia
0

0
tri K; khi d6 phu thudc vao m, n.
Néum =10; n=0,33thi K, =1,43.
2. Hé 56 dia Iy thity van thir 2
Je®BwdtB,  [q®B@adt

K _.om . _
: a)'m'b_ T, C Ty !
B, [¢®diB,  B,[q®)dt
. T b ¢ t
Xét tir s0: "()B(()dt = q' B' 1-(=—)" {1 - (—)" +dt
!q()() q, J{ (TO)H (tb>}
m+1 m+1 m+n+1]
:qv Bv _ 1 TO _ 1 TO 1 TO
m - m| o m+l g m n+l mpn m+n+l pn; m
p 0 o P ]
m
— ' ! 1 T 1 m
=q'n B m+1ti,l T, n+1T0+m+n+1(t)
_ ] ' n _ 1 T 0o\m
=q'n B’y ol +1 m+1thl m+n+1(t)
— [ Bl T n n 0 m
9n®m 0{n+1 (m+1)(m+n+1)( 7)
Mau sé:
Btb :B’m =
m +1
[q'(tyat = q,.7 =
n +
m
' B n n i
TP 0 nel (maDn+m+1)e
K, =
m n

1 1

mm+l im0 ne1
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/T \m
_0
tp

\ J

n

n
(n+l)(m+1)n+1_(m+1)(n+m+1)'

m.n
_m+1 - n+l1 ﬂm
m | (m+Dn+m+1)¢,

K, K> laham ctia: g, - f(t_p N m]

7-'0 bl 9
t m
p| L0 K,-T™*l daylagioi han trén
TO m
I, _, = gi61 han phia du6i phu thude vao m, n.

t
—pZI,IﬁCdé K=K,
TO

Ky

K,

K,

tp

T,

>

Hinh 7.14. Quan hé K = f (t,/To)
Céc hé s6 K; va K, 1a hé s dia 1y tong hop phan anh cac giai doan ciia dong chay trong luu vuc song
ngoi (16n hodc bé).

7.8. TONG LUONG LU VA QUA TRINH LU

Khi tinh toan luong trir nudc trong cac hd chira, tinh toan thiét ké cong trinh thao 1di, phéan 1, giao
thong...khong nhig can biét luu lugng dinh i ma phai nghién ctru ca qua trinh nuée 1i.

Nhiing dic trung co ban cia qua trinh 1l trong viéc tinh todn lugng trit ctia kho nudce 1a luu luong dinh
1it Qq, tong lugng i W va thoi gian kéo dai 1d 7.

Dang dudng qua trinh 1& phy thudc vao rat nhidu yéu t6: luong mua I, cuong d6 mua 1i, thoi gian va
su thay doi theo thoi gian va khong gian ctia mua 1ii, dién tich, chiéu dai luu vuc, d6 doc Iuu vuc, hinh dang
lwu vuc va mat do ludi song... Anh hudng téng hop cua cac yéu td nay tao nén dang dudng qua trinh 1i
mang nhiéu tinh chit ngdu nhién. Do d6 c6 quan diém coi qué trinh 1 1a ngau nhién.

Song d6i voi mot luu vuc xac dinh thi anh huong t6i dang dwong qua trinh 1ii chu yéu 1a mwa. Nhing
trdn mua giong két hop véi dia hinh, nhitng tran mua c6 cudng d6 16n nhung trong thoi gian ngin thuong
chi gay Iii ¢ Iuu vuc nho. Déi véi luu vue nho, do dbc 10ng song va do dde luu vie 16n, thoi gian tép trung
nudc nhanh, 14 1én xuéng nhanh. Nguoc lai, & nhitng luu vuce song 16n phai ¢6 nhitng tran mua 16n, thoi
gian mua dai, mua trén dién tich rong mai sinh 14; duodng qua trinh 1 thuong kéo dai nhiéu ngay, 1l 1én
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cham, xudng cham. Nhiing luu vye rt 16n do song chay qua nhiéu khu vy khi hau khac nhau, qué trinh Ii
1a t6 hop ctia nhidu luu vuc xuét hién 1d nén thuong c6 dang 1én xudng rat tir tir, i ciia nhitng luu vuc séng
nho chi gy ra nhitng gon séng trén dinh i 16n d6. Do vay ddi voi mot luu vue, xac dinh dang dudng quéa
trinh phu thudc vao dic tinh ciia mua, v6i nhimng tran 1di 16n (ta thudng quan tdm dén nhitng tran 1d 16m),
néu cudong d6 mua tap trung va tim mua it thay ddi thi duong qué trinh i ngay cang it thay d6i. Do do,
cling ¢6 quan diém cho rang c6 thé chon médt con 1i dién hinh cho mét luu vyc. Hai quan diém trén déu
duogc 4p dung dé xac dinh duong qua trinh nudc lii.

Tuy theo s6 luong dinh lii trong mot tran I ¢6 thé phan thanh i mot dinh hodc 1d nhiéu dinh.Tuy theo
quan hé giita T;3 va t c6 thé phan qué trinh 1ii thanh 1i don vi, 1 kép va 1ii hdn hop.

Lii don vi dugce hinh thanh trong diéu kién thoi gian cap nude T nho hon thoi gian chay tu t rat nhidu:
Theo 1y thuyét dudng chay cung thoi gian, néu khong xét dén sy diéu tiét dong chay cua long song thi thoi

gian kéo dai 1a 7 s& bang:

T=Tg+t71
Vi Ty rt nho so véi t nén ta co thé léy T 1am mot don vi thoi
khoang. Ta ¢6 T = I+ 7 gan dung ta lay T ~ 7. Ta hiy hinh dung mot
lru vue duge chia thanh nhiéu duong chay cung thoi gian (H. 7.15)
v6i lugng mua qua thim / ciia mot don vi thoi gian, theo 1y thuyét

duong chay dang thoi ta co:

01 = fih

0, = foh

O, = fih
Hénh 7.15. So dé lwu vue Os = fs.h

véi dwong cong diing chay
(7.100) dang thoi
Thoi gian duy tri 1d 7 = 7 bang 8 don vi thoi gian. Tu cong thic
(8.1) ta rut ra:

t h ft _ ft (7101)

ZQhFF

trong d6: X Q va hF biéu thi tong luong dong chay lii. Phan tich nhu véy ta thiy qué trinh I do mua li

thoi gian ngén (so v6i 1) ¢6 thoi gian duy tri 10 gin nhu nhau (T=7) va tung d¢ twong d6i _€.  cua duong
Q

qué trinh 1ii khong thay d6i. D6 1a déc tinh co ban cua 1ii don vi. Lii don vi ¢6 thé xdy ra ¢ luu vuc nho chi
yéu quyét dinh boi quan hé twong ddi gitta thoi gian cip nude Tp va thoi gian chay tu z

Trong truong hop 7 >> 7 Iuu lugng trung binh cua khoang thoi gian khong hinh thanh boi lugng
mua quéa thAm cia timg thoi khoang véi toan bo dién tich chay ty:

O =mF
O, = oF
03 = h3F
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O; =h.F.

Quaé trinh [ hoan toan phu thudc qua trinh mua, nhiing trdn mua kéo dai, nhiéu dinh s& hinh thanh i
nhiéu dinh. Truong hop nay ta c6 thé goi 13 Iii phic hop; khac qua trinh i don vi, dudng qua trinh i phtc
hop c6 dic diém 1a thoi gian kéo dai 1ii bang thoi gian cip nuée T = T va qua trinh 1d twong tu qua trinh
mua song chdm mot thoi gian chay truyén 7.

Do khoéng thdi gian ngimg mua giira cac tran 1ii dai khac nhau, 1ii phirc hop c6 thé 1a do cac lii don vi
va Iii hdn hop hop thanh hoic ciing c6 thé nhap nhé ring cua theo qua trinh mua. Ciing nhu 1d don vi, qua
trinh 1ii phirc hop ciing c6 thé xdy ra & ca luu vuc 16n 1an lvu vue nho, nhung déi véi nhing luu vyc 16n thi
qué trinh Iii phtrc hop chi x4y ra khi mura sinh 1ii kéo dai nhiéu ngay dém.

Lii xdy ra trong truong hop khi = T} goi 14 lii hon hop.

Qua phan tich trén ddy ta thiy ddc diém ciia mwa va luu vuc anh huéng rit 16n dén dong chay 16n nhét
va qua trinh dong chay, hai luu vuc c6 lugng mua va qua trinh mua gidng nhau song do thoi gian chay tu
khac nhau nén xéy ra nhiing dang lii khac nhau; khi chon cong thuc tinh toan lii (truong hop thiéu tai liéu)
cling nén dya vao dic diém nay vi néu 1a 1i phic hop, qua trinh 1d phu thudc chit ché vao qua trinh mua,
dinh 1i hinh thanh chi do mét phan lugng mua sinh ra ma khong phai toan bo luong mua, do dé viéc ap
dung cong thirc thé tich voi o tran 1i khong hop 1.

7.8.1. Téng hrgng lii va phwong phap xac dinh

Téng lwong lii 1a lugng dong chay sinh ra trong mot tran 1i. Luong 1ii 1a dong chay 1ii trong mot thoi
khoang T nao d6 (ky hiéu Wr) la dién tich bao béi dudng qua trinh 1d véi truc hoanh tir thoi diém ¢, dén 1.
Khi tinh i ngudi ta thuong 1y Wr16n nhat trong khoang 7' (H.7.16)

Q A

7

v

—T—
Hinh 7.16
Tuy theo nhi€ém vu tinh toan thily van cta dbi tugng phuc vu ma nguoi ta co thé tinh téng luong 1
hodc lugng lii sinh ra trong céc thoi khoang 1, 3, 5, 7... 15, 30 ngay.
Do qué trinh 1 ¢6 thé coi 1a hién trong ngiu nhién nén luong lii cia thoi khoang 7 nao do ciing c6 thé
coi la dic trung khdng ché dudng qua trinh Iii. Ngoai ra, viée tinh toan tong lwong 1ii con sir dung dé tinh hé
s6 dong chay tran Ia.

Tinh toan téng luwong 10 hoac Iugng 1h cac thoi doan tur tai li€u luu luwong thuc do theo cong thure:
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W N 1( +Qt+l

i=0

bin (7.102)

At =t

i+l

—t

i+k i
trong d6 Q; - luu lugng & thoi diém thir i; 4,1, - thoi diém bt dau va két thuc tran 1 hodc bat dau va két
thtic thoi khoang.

O luu vuc 16n, qua trinh 1d kéo dai nhiéu ngay, tinh téng lugng 1i va luong 1i cac khoang co thé theo
bang luu lugng binh quan ngay:

n
W= 864002 Q; (7.103)
i=0
0 va n- ngay bat ddu va két thuc tran 1ii; O; - luu luong binh quan ngay.

Pé tinh hé s6 dong chay tran 1d va thu phong dudong qua trinh 1d thanh dwong qua trinh 1i thiét ké,
ngudi ta thuong phai cit nudc ngdm rdi méi tinh téng luong sinh ra, sau khi thu phong xong méi cong
thém phan nuéc ngam. Song trong trudng hop don gian thi khi thu phong dudng qué trinh 1i nguoi ta
khong cit nudc ngam.

Trong trudng hop thiéu tai liéu thuc do, ngudi ta thuong st dung quan hé dinh luong va quan hé
luong 10 gitia cac thoi khoang cta luu vuc tuong tu. Tai nhiing luu vuc nhd, kha nang diéu tiét cua luu vuc
kém, thoi gian tap trung dong chay nhanh 7 << T}, qué trinh 1 phan anh kha dong bd véi qua trinh mua.
Khi dién tich luu vyc ting 1én, kha ning diéu tiét cua luu vyc ting 1én 1am cho dudng qua trinh diéu hoa
hon, lic d6 cac yéu tb mat dém ma chu yéu 1a cac yéu té c6 tac dung diéu tiét cia luu vuc s& dong vai tro
chinh 1am cho dang dwong qua trinh cac tran 1ii khac nhau ¢ xu thé twong ty nhau (xu thé d6 phan anh dic
diém cua luu vuc), xu thé twong tu lam cho dinh lugng c6 quan hé thong ké nhit dinh. Qua phan tich hon
30 Iuu vuc ¢6 dién tich 100 km® dén 137400km? & mién Béc nudc ta cho thiy sy tang dan cua lwong i Wy
theo thoi khoang T cua timg tran 1i mot co sy dao dong khac nhau. Song xét tri s6 binh quan nhiéu nim
V?T hay trng v6i mot tan suit nao dé W, déu thé hién tinh quy luét rd rang va chat ch&. Quan hé dinh lugng
va quan hé lugng i gilta cac khoang thudong c6 dang parabon. Quan hé luong 1d thoi khoang thuong co
diém giy & T = 3 ngay (mdt sd it luu vuc diém giy nay khong rd nét) nén ta c6 hai cong thirc tinh tong
luong 1l cac thoi khoang nhu sau:

W, =WT™ 1ngay < T < 3 ngay

W, = W 3" @J ‘ T> 3 ngly (7.104)
trong do: W, - lugng 1ii mot ngay 16n nhit; Wr - luong it T ngay 16n nhat.

(Khi xay dung cong thiic tic gia ldy T 16n nhat 1a 30 ngay); m;,m, thay d6i theo timg luu vuc khong
thay d6i theo tan suat.

7. 8.2. Phwong phap xac dinh qua trinh la

Tuy theo muc dich sir dung va tinh hinh tai liéu, ngudi ta dua ra nhiéu phuong phap xéac dinh qua trinh
1&i. Xac dinh qu4 trinh 1i phyuc vu cho dy béo ngén han thi dudng qua trinh i dugc xac dinh phai gan véi li
thyc xay ra.

Xac dinh qua trinh 1i phuc vu cho thiét ké cac cong trinh thi dudng qua trinh Iii can mang tinh chét
khai quat cao dé thoa man yéu cau vé thiét ké. Puong qua trinh 1 co thé xac dinh truc tiép tir tai liéu do luu
lwong thuc do nhung ciing c6 thé xac dinh gian tiép qua lvong mura.
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1. Phuwong phdp dai biéu theo mau

Phuong phép nay thuong st dung dé tinh toan qua trinh 1ii thiét ké trong truong hop chudi do dac du
dai, day la phuong phap linh hoat nhat dung cho ca it mét dinh lan nhi€u dinh. Tt chudi qua trinh luu
luong 1i thuc do, ta chon mot qua trinh 1ii bat loi nhat doi véi cong trinh goi 1a qua trinh 1l dai biéu, sau do6
sua lai duong qua trinh cho dinh hoac Iugng 1l phu hop vai ti€u chuan thiét ké.

2. Phuwong phap mé hinh hinh hoc

Nhirng song vira va nho song 1i thuong c6 dang mot dinh cén ddi, qua trinh 1 thuong dugc khai quat
bang mdt moé hinh hinh hoc.

D.L Xo6kolopxki kién nghi so d6 hoa qua trinh 1t mét dinh theo phwong trinh dang parabon:

- D061 v61 mai 1én:

R =Q, [i} (7.105)

]

- Boi1 voi mai xuong:

Q: =Q, .[txt‘t] (7.106)

trong d6: O, - luu luong thoi diém 7. D1 v6i méi 18n ¢ ké tir lac bit dau 1én; dbi voi mai xudng ¢ ké tir dinh
Ii;
Om - luu lugng dinh i1 tinh theo cac cong thirc & cac muc trén
Thoi gian 1 1én #; 14y bang thoi gian chay tu cua dinh Ii 7
r= % (gio) (7.107)
v - tdc do chay tu trung binh cta dinh 1 14y bang 0,7 viax

Vmax - [t tdc trung binh cia tuyén mat ct tinh toan, twong tmg v&i luu lwong dinh 1t Oy, di tinh dugc.
Vinax CUNE cO thé tinh theo luu lwong diéu tra 1.

L=y
y1a ty s6 £,/t, m, n - chi s6 luy thira cia dudng cong mai 1én va mai xudng, m,n, y c6 thé xac dinh theo tai
liéu thuc do cua qua trinh mdt con 14 don.Trong trudng hop khong c¢6 tai liéu luu lugng thuc do thi m, n va
yduoc xac dinh tir luu vyc tuong tu.

G. A.Alecxayev dung duong cong Gudrich dé mé hinh hoa qua trinh 1i don. Phuong trinh tinh toan
qua trinh 1 ¢6 dang téng quat nhu sau:

a(l-x)%

Q =Q,0 - (7.108)

o day x = i—‘ - hoanh d6 ctia dudng qua trinh 1i thiét ké tinh theo phan trim cta thoi gian 1 1én ¢, a - tham
1

s6 dic trung cho hinh dang ctia qua trinh I, n6 phy thudc vao hé sb hinh dang qua trinh 1ii f nhu bang sau:

f 103 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,3 1,5 1,9 2,6
a |021 |032 [046 [062 ]0,80 0,01 1,24 1,52 | 2,11 322 | 5,11 |94l

Hé s6 hinh dang I dugc tinh theo cong thirc:

_ Qm'tl
F-mt (7.109)
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fdugc xac dinh theo con lii don thuc do hoac cua Iuu vuc tuong tu. B9 chinh xac cia phuong phap nay phu
thudc chu yéu vao muc do chinh xac cua viéc xac dinh #

3. Phuong phdp can nguyén dong chay

Phuong phap nay dién ta qua trinh hinh thanh i duoc tao nén tir tong cac lugng cta dong chay thanh
phan hinh thanh trong cac phan dién tich cua luu vuc va chay qua mit cit do dac cing thoi gian.

Phuong phép ndy c6 ¥ nghia rat thiét thuc ddi voi viéc nhan thirc sy hinh thanh dong chay 1ii, n6 c6
thé (mg dung ddi véi cac luu vuc 16n va nho, cho ca qua trinh 1 don ciing nhu 1i kép ma phuong phap mo
hinh ho4 toan hoc khong thé mé ta dugc.

Tai liéu ding dé tinh toan qua trinh Iii theo phwong phéap nay gom:

a) Qua trinh mua theo két qua do mua ty ghi

b) Ban db luu vye co ty 16 16n va ¢6 cac duong dong mirc do cao.

¢) Nhiing tai liéu vé toe do chay tu trén suon dbe va ludi song cua luu vyc tinh todn hodc luu vuc
tuong tu.

Dé don gian hoa viéc tinh toan khi x4c dinh cac dién tich chay cing thoi gian, ta gia thiét tc do chay
tu 1a hang sd trong qué trinh hinh thanh toan b tran i & nhimg luu viuc ma dong chay mat chiém wu thé
chay tu trén suon ddc nhé hon chay tip trung trong séng, ngudi ta v& cac dudng chay dang thoi theo dong
chinh 1én ban d6 luu vuc (trong trudng hop cac dong phu 16n ngui ta ciing vé& cac duong chay déng thoi ca
theo duong phu) theo tai liéu vé téc do chay tu ciia chung, khoang cach giita cac duong chay dang thoi 1a

Al = L . Trong d6 L 1a d6 dai dong chinh ké tir diém xa nhét cua luu vuc dén cira ra, n 13 s6 lugng duong
n
chay dang thoi (thuong 1iy khoang tir 5 = 10).

Nhu vay ta da chia luu vuce ra n +1 manh dién tich chay dang thoi i, f....for1 nén mdi dién tich cé thoi
gian chay tu bang mot don vi 7,
T L

(7.110)

To

trong d6 k - hé s6 ddi don vi; v= 0,7 Vimax (Vnax - toc d0 16n nhat mat cit ctra ra).

Sau khi do dac dién tich cac manh f}, f,...f;+; ta dugc ham phan phdi dién tich f = f{7) hodc con goi la
duong cong chay tu. Dua vao két qua do mwa ciia luu vye, khau trir ton that ta dugc qua trinh muwa hiéu qua
biéu thi bang lwong mua 4, k... cia cac thdi gian khoang 7). Ton that dong chay li thong thuong dugc
tinh bang hé s6 dong chay tong lugng @, néu khong co tai liéu c6 thé tinh theo lwu vuc twong tu hodc bang
mot s6 phuong phép da trinh bay & trén.

Hién nay do viéc xay dung dudng chay cung thoi gian, su thay ddi lugng ton that trong qua trinh hinh
thanh dong chay 1i chua dugc nghién ciru d?iy du, chua tim ra dugc phuong phap don gian va tin cay dé
xac dinh dién tich chdy cung thoi gian va xac dinh qua trinh mua hi¢u qua, nén viéc md rong ung dung
phuong phéap cin nguyén dong chay dé xac dinh qua trinh dong chay lii trong thyc té con bi nhiéu han ché.

Mot nhuge diém co ban cta phuong phap nay 1a khdi lugng tinh toan 16n, nhat 14 voi nhing con lii ¢o
mua dai ngay. Tuy vay hién nay do c6 may tinh 16n, nhat 13 cac loai may chuyén dung cho du bao li va
tinh toan cho qué trinh 1ii nén cac bai toan thily van dugc giai quyét trong ca truong hop luu vuc thidu tai
liéu thuc do.

Dé tinh qua trinh i tir qua trinh mua, ngoai cac phuong phap trén con c¢6 thé ap dung 1y thuyét vé
duong luu luong don vi. Ly thuyét ndy do Sec- man dua ra nim 1932 va hién nay van duoc phat trién va
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g dung nhiéu trong tinh toan va dy bao. Noi dung ciia phuong phap duong luu luong don vi s& duge gidi
thiéu sau.

7.8.3. Thanh phin va su t6 hop nwéc li

Tinh chit Iii timg con song riéng r& von di rét 4c liét, nhiéu con song hop lai tinh chat 1ii lai cang hung
dir hon, nhat 13 trudng hop 1i 16n & cac song dong thoi xuat hién. Sy t6 hop nudc 1i cia ba con song Pa,
song Lo, séng Thao thuong 1a mdi de doa 16n d6i voi dong bang song Hong, dic biét nguy hiém hon néu
n6 gip lii 16n cua séng Thai Binh.Viée nghién ciru ddy du su t6 hop nudc 1ii 14 vo cing can thiét dbi voi
cong tac phong chéng 1ii cho ving ha luu. Trong giai doan quy hoach luu vic, dé lya chon phuong an bd tri
cong trinh c6 loi nhit cho chéng lut thudng phai tim hiéu viéc t6 hop nudc I

1. T6 hop lwong nude li

T4 hop lugng nudc lii 1a mot trong nhitng dbi trgng nghién ctru chinh cia t6 hop nude 1. Khi thiét ké
xdy dung cac cong trinh trén sdng nhanh phai xac dinh lugng nude 1i cia cac thanh phan va luong li t6
hop. Luong 1ii t& hop chi 1a lugng i cia séng chinh, lugng I thanh phan 14 chi luong lii cta song chinh.
Gia st x1, X»... x, 12 luong 1d thanh phan cua cac séng nhanh, Z 1a luong 1i t6 hop, trudng hop nhip khu
giita khong dang ké ta co:

Z = X1 +X2+... +Xn‘

Vi x1, X2..., X, dugc coi 1a dai luong ngau nhién nén Z ciing 1a dai luong ngau nhién, do d6 cing mot
gia tri Z co thé x4y ra nhiéu to hop khac nhau cua cac gia tri x;, xp, x,,, diéu d6 dan dén viéc xac dinh lwong
11 t& hop cho thiét k& gap nhidu kho khan. Xu thé hién nay xét t hop luong nude lii cia cic séng chinh va
song nhanh 1a thong ké cac truong hop binh quan, dién hinh va tuong tmg.

Trudng hop binh quén 13 xét trung binh trong nhiéu nim, né cho ta thiy mirc do dong gop trung binh
clia cac song nhanh vao séng chinh, n6 phan anh quy luat 6n dinh cta luong 1d thanh phan va lugng lii t&
hop. Song n6 khong xét duge nhitng trudng hop bét loi ma khi thiét ké cac cong trinh ta phai xét toi.

Thi dy theo tai liéu tong lwong i ddng bd voi 1i 16n nhat & Son Tay xét sy dong gop luong li cia
song ddi v6i lwong 1i song Hong (Son Tay) ta thiy song Da dong gop luong lii dang ké vao lugng li song
Hong (khoang 49,3%), song Lo, séng Thao c6 ty 18 dong gbp xap xi nhau. (Séng Lo chiém 21% (chua ké
song Chay) séng Thao chiém 20,5%) .

Trudng hop dién hinh 1a 14y nhitng tran 1d thyc t& da xay ra trén luu vuc tinh ty 16 dong gop lwong li
ctia cac nhanh vao lugng 1ii séng chinh, nd phan dnh mot cach ty nhién nhat mot t6 hop 1ii di c6. Nhu vay
tir két qua thuc do ta ¢ thé chon ra rt nhidu t6 hop dién hinh.

Do d6 khi thiét ké cac cong trinh ngudi ta thudng chon nhitng dién hinh bét loi tic 14 18 16n xay ra &
cac luu vuce song 16n ma tuyén cong trinh khong khong ché dugc.

Thi dy trén luu vuc song Hong khi lugng 1ii 7 ngay, 15 ngay 16n nhat & Son Tay xép xi nhau, néu ta
chon mé hinh phu hop lii dién hinh 13 ndm 1945 thi luong 1d xay ra trén song Pa chiém ty 18 16n t6i 50,9 -
54,8%, néu ta chon mo hinh 1a nim 1971 thi lugng 1i xay ra trén song Lo lai chiém ty 18 16n hon so véi
nam 1945.

Trudng hop tuong tng: trong thiét ké cac cong trinh thuong xay ra truong hop dé dam bao nhiém vu
chéng 1ii cho ving ha lwu véi tan sudt nhat dinh, nguoi ta xdy dung cong trinh trén mot song nhanh 16n &
thuong Iuu c6 tin sudt thiét ké nuée 1a twong tmg voi ving ha luu, lac d6 phai xac dinh luong 1d thanh
phan ciia cac song nhanh khac.
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Béng 7.6. Ty |é dong gop lwong lii clia cac séng cho song Hong (trung binh 57 nam)

Ty 1¢ dong gép Luong lii
W
o ==
Wsr W7 ngay W15 ngay W30 ngay

Song, tram
ba (Hoa Binh) 49,6% 49,3 49,1
Thao (Yén Bai) 20,5 20,8 20,3
L6 (Tuyén Quang) 22,0 20,8 20,2
Khu giira 7.9 9,1 10,4

Bang 7.7. T6 hop lii theo dién hinh trén Iwu vwec séng Hong

W(10° m’) Luong lii 7 ngay Luong li 15 ngay
% so voi Son Hoa Yén Tuyén Son Hoa Yén Tuyén
Son Tay Tay Binh Bai Quang Tay Binh Bai Quang
Dién hinh Iii ndm 1945 17,01 9,32 3,42 3,34 31,09 15,97 6,46 7,02
, 0, 20,8 2.5
Dién hinh 1ii nam 1971 17,0 6,59 37 4,93 31,78 12,9 7.43 7.7
38 8 25,8 29,0 40,6 23,4 24,5

2. Sw gap go cua luu lwong dinh i

Khi séng lii van dong trong song thudng xay ra truong hop bién dang 1am cho dinh 1d giam nhé, cing
v6i hién tuong giao thoa song 1ii & noi hop luu va dinh Iii ciia cic song nhanh khong xuét hién dong bo, nén
ta khong thé ding phuong phap cong trir nhu luong 1d dé nghién ctru sy t& hop.

Luu lugng dinh lii cua song chinh va cac song nhanh va sy gap go cia ching khéng nhiing chi phu
thudc vao cac tinh chat ciia mua (cudng do muwa, huéng di cia mua, sy thay doi phan phdi vé thoi gian va
khong gian ctia mua) trén Iuu vuc ma con phu thudc vao dia hinh va hinh dang cua luu vuc.

Néu dia hinh cia luu vuc it cit x¢, lugng mua phan bd déu, mang luéi song hinh canh cay chay dai thi
su tap trung luu lugng dinh Iii cta cac song nhanh vé ha luu s& khong dong bo, sb 1an gip g& luu luong
dinh 1ii cac song s& it. Nguoc lai, néu cac song c6 dang hinh nan quat thi sy tap trung luu luong dinh li
giita cac song nhanh s& dong déu. Néu dia hinh cit x¢é manh sy phan bd mua s& khong dong déu toc do tap
trung nudc gitia cac song ciing khac nhau, sy gap go luu lugng dinh i gilra cac song xay ra it. Nhu thuong
nguén song Da, mbi tuong quan luu luong dinh 1l gitta cac luu vuc Nam Chién, Nam Ma, Nam P6, Subi
Sap rat kém, hé sé tuong quan toan phin cia luu lugng dinh 1i giita 4 luu vuc khoang 0,5, hé sé tuong
quan luu luong dinh 1T gitra luu vuc Nam Chién, Sudi Sap chi dat 0,45. Nguoc lai song L6 c6 dang hinh
nan quat trén nén dia hinh it bi ¢t xé, mua tuong d6i déu, lii I6n hang nim & cac nhanh séng thudng xut
hién déng bo, hé sb tuong quan cua luu lugng dinh Ii gilra cac tram Tuyén Quang, Chiém Hoa dat téi 0,96;
Tuyén Quang, Ham Yén dat t6i 0,94.

Su gdp gd gitra 1ii 16n nhét cia cac con song va séng 16n rat phic tap vi tinh da dang cua cac khi hau
va mat d&m ma cac song 16n db ra, cac khu vuc khi hau va mit dém d6 néu khac xa nhau thi sy xuét hién
ddng bo gitra 1t 10n ciia cac nhanh song lai cang it; nhing luu vyuce 16n nhu séng Ciru Long dang duong qua
trinh 1d thuong 1én xudng tir tir, sau xudt hién 1ii 10n nhit cua cac séng nhanh thuong chi gdy nén nhiing
dinh song nhap nhé trén nén cua con lii 16n. Theo tai lidu thong ké 57 nam (tir 1912 - 1945 va 1956 - 1978)
su gap nhau cua con it 16n nhat hang ndm trén ba séng nhanh va song Hong nhu bang 7.8

Qua bang théng ké ta thay sd lan gip g& lii 16n nhat cua song Da va i 16n nhét cia song Hong 1a
nhiéu nhat (chiém 64,9%). Trong d6 riéng 1 16n nhat cuia song Da gap 1ii 16n nhét ctia song Hong 14 26,3%,
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con lai 14 cuing gdp véi lii 16n nhit cua cac song khac. S6 1an gip g& giita lii 16n nhit cua ca ba song voi li
16n nhat ctia song Hong rat nhé chi chiém 12,3%. S 1an gap gd giita lii 16n nhét ctia 2 séng véi 1l 16n nhét
ctia song Hong chiém 31,8% trong d6 chi yéu 1a song Pa + séng Lo, song Pa + song Thao.

Bang 7.8. Lii I&n nhat cua cac séng gap nhau khi I séng Héng (tai Son Tay) 1 1d 16n nhét

S6 14n gap g6 % S(‘)‘ng Qé S(?r}g Thao Yén Sén% Lo Kh(‘){lg ‘
j Hoa Binh Bai Tuyén Quang do song nao
Séng ba 15% 5 10
26,3 8.8 17,5
Song Thao 5 9 3
88 15,8 55
Song Lo 10 3 3
Séng ba + Thao + Lo 7 7 7
12,3 123 123
Tong cong 37 24 23
64.9 421 40.1 88

*Riéng lii 16n nhat cua timg song gip 1i 16n nhét cia séng Hong

3. T6 hop nguon goc nuée lii

Trudng hop lugng lii trong cac song nhanh twong duong nhau, cac t6 hop luong 1ii nhu di trinh bay &
trén khong cho thiy luong lii sinh ra trén luu vuc noi ndo manh, noi nao yéu. Luu vuc song Lo tinh dén
Tuyén Quang chi chiém dién tich bang 3/5 dién tich luu vic séng Thao tinh dén Yén Bai, nhung dong gop
luong lii cho song Hong 16n hon. Vi vay mudn biét luong 1ii noi nao manh hon, noi nao yéu hon ta phai so
sanh voi dién tich ciia ching. Trén co s6 so sanh ty s6 lwong lii thanh phan cta timg nhanh séng véi lugng
11 t6 hop 16n hay nho hon ty s6 dién tich ctia nhanh soéng d6 so voi toan bd luu vue ma két ludn rang ngudn
gbc nude 1ii ¢ noi d6 manh hay yéu.

7.8.4. Mua li ¢ Viét Nam

Thoi gian xudt hién mia li:

Sy xuét hién mua i, mia can trén song, sudi nude ta ¢ su phén hoa ro rét trong khong gian. Trong
toan lanh thd ¢ thé chia ra cic viing c6 thoi gian xuat hién mua 1d khac nhau nhu sau:

- Khu Pong Bic va Tay Bic Bic BO c6 mua it xuat hién va két thiic som nhét so voi cac ving khéac
trong ca nudc, kéo dai tir thang VI dén thang IX. Lii xuit hién sau miia mwa mot thang va két thuc cing voi
muia mua. Riéng ving Tay Béc két thiic muén hon miia mua mot thang. Mua 1ii ¢ cac song sudi nho thuong
xudt hién ngay sau khi c6 mua. Lii bit dau va két thiic & ving nay c6 lién quan dén su hoat dong som cia
gi6é muia Tay Nam va cac hoat dong thoi tiét nhu bio va ap thap nhiét déi.

- Cac khu con lai & Bic Bo, bao gdm luu vuc song Pa, song Thao, song Chay, dong bang séng Hong,
ha luu séng Thai Binh va séng Ma c¢6 mua i bt ddu vao thang VI nhung két thiic vao thang X. S¢ di mua
It viing nay Kkét thic mudn hon la do mua mua & day kéo dai dén thang X, do hoat dong mudn cta gi6o mua
Pong Nam va sy hoat dong ctia bio va ap thap nhiét déi dich dan vé phia Nam.

- Khu vuye tir Thanh Ho4 dén Nghé An bao gom luu vire song Chu va séng Ca, mua 1d bit dau tir thang
VII, VIII dén thang XI. Tai day mua li bat didu mudn hon mua mua chirng hai ba thang, co xuat hién 1d tiéu
mén vao thang V dén thang VII va dang phan phéi lii trong ndm c6 hai dinh. Sau thoi ky 1 tiéu man nude

122




trong song giam khoang tir 1 - 1,5 thang va bat diu mua 1d chinh do sy hoat dong cua bao va ap thép nhiét
dai front cuec.

- Khu vyc Ha Tinh dén déo Hai Van c6 mua i tir thang IX dén thang XII. Mua mua va mua 1 tring
nhau do cac séng ngin va dc.

- Khu vyc Nam déo Hai Van dén Binh Thuan c6 mua lii tir thang X dén thang XII. Mua 1ii xuat hién
sau mua mua chuing mot thang.

- Tay Nguyén mua mua bit dau tir thang V nhung téi thang VII hodc thang VIII méi xuat hién 1i va
kéo dai t6i thang XI hay thang XII.

- Nam T4y Nguyén va Ninh Thuan ¢6 mua li tir thang VII dén thang XI. Mua i bit diu cham hon
mua mua hai thang va két thuc chdm hon mét thang.

- Mua 1l & dong bang song Ctru Long tir thang VII dén thang XTI hodc dau thang XII.

Dong chay trong mua lii

Dong chay mua 1ii trén cac song ngoi Viét Nam chiém tir 60-90% tong lwong dong chay nim. Nguyén
nhéan chinh 13 do tinh phan phdi mua khéng déu trong nim, ngoai ra con do dia hinh diéu tiét luu vuc cia
cac song sudi trén 1anh tho.

Tai khu vuc Nam Nghé An va Bac Quang Binh dong chay mua lii chi chiém 50-60% lugng dong chay
nam 1a do mot phan dong chay tap trung vao 1-2 thang lii tiéu mén.

Trong khi d6 ¢ Tay Nguyén va Pong Nam B luong nudc mua 1i chiém tdi 90% tong luong dong
chay nam.

N6i chung luu vuc séng cang nho thi tinh didu tiét ciia luu vuc cang kém va su phan bd dong chay
trong ndm cang kém diéu hoa.

Gia tri md dun dong chay trén cac song sudi nude ta bién ddi tir 25 - 250 I/skm®. Gid tri mé dun dong
chay 1ii cao nhit quan sat thiy tai Bic déo Hai Van (>200 l/skm?), thap nhét tai Nam Ninh Thuén (25
V/skm?).

Thoi gian dong chay ba thang 16n nhat ciing khong dong déu tai cac vung trong nude, nd phu thude
vao téc do tap trung mua trong nam.

Thoi gian dong chay ba thang lién tyc 10n nhét tir song Ma trd ra 13 tir thang VI dén thang VIII, song
Chu va séng Ca VIII-X; Ha Tinh dén Bic déo Hai Van IX-XI; Nam déo Hai Van dén Ninh Thuan X-XII;
Trung Tay Nguyén IX-XI va Nam Tay Nguyén VIII - X. Lugng dong chay trung binh ba thang, thuong
chiém t6i 50-70% lugng dong chay toan nam. Cac luu vuc Pong Truong Son ¢b do dbc 16n, dong chay ba
thang chiém 60-70%, con cac luu vuc ¢6 do che phi tot, dong chay ba thang 16n nhét ¢ khi chi chiém 40-
50% dong chdy nam.

Tai nguyén mede voi dong chay 1om nhat

Nuée chi duoc xem 13 tai nguyén khi con ngudi c6 thé sir dung. Tai nguyén nudc ton tai hai hinh thic:
hinh thtc 1oi dung nuéc ma khong giy ton that va hinh thirc tiéu thu nude. Nhimg linh vyc loi dung nuéc
bao goém thuy dién, giao thong thuy, thiy san, du lich nghi ngoi..., nhitng linh vyc tiéu thu nudc - néng 1am
nghiép, chan nudi, dan sinh...

Nhiing linh vyc nay doi hoi sb luong nudc, ché do nuée va chét luong nudc khac nhau va doéi khi con
mau thuin véi nhau. DSi v6i cac cong trinh loi dung nude, nude trong mia mua ¢ thé dam bao hoat dong

hét cong suét ciia cong trinh, néu nhu dung tich diéu tiét dung. Pdi v6i cac quy hoach kinh té tiéu thu nudc,
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nguoc lai trong miia mua, dic biét & ving ddi niii, dong chay trén mat hay dong chay i gy ra nhitng tac
hai d6i v6i nong - 1am nghiép nhu x6i mon, rira troi, ngap Gng.

1. Nuéc ta von 14 nude ndng nghiép véi truyén théng 1am laa nude. Nghé lta rat kén chon dat dai. Vi
vay hau nhu toan b dan s6 nudc ta tap trung vao dai dong bang ven bién trong d6 chiém tuyét dai bo phan
nén kinh té.

Pung vé& mit khi hau sinh vat, hai ddng bang 16n nhat nudc ta 1a dong bang Nam Bo va dong bang
Béc B0 thudc hai kiéu khac nhau, d6 1a kiéu nira rung 14 di véi dong bang Bic Bo va rung 1a ddi voi dong
bang Nam Bo. Vao mua mua, van dé ndi bat vé nudc 1a ung lut. Bién phap duy nhat hién nay la diéu tiét
bang nhiéu hinh thirc & cac ving ddi nai phia trén. Bién phéap hiru hiéu nhat ma ta di va dang tién hanh la
xdy dung ho chira Thac Ba va dap Thuy dién Song Pa.

Nhu chung ta dd biét y nghia diéu tiét 1ii cong trinh cang 16n néu nhu hd nude cach xa dong bang.
Song ¥ nghia vé thity ning s& giam di. V& thuan loi ay d6i v6i diéu tiét 1a, vai trd cua hd Tonglésap dbi véi
ddng bang séng Ctru Long c6 v nghia cuc ky to 16n, mic du thé van dé diéu tiét 1i & song Mé Koéng van
con nhidu mat phirc tap. Mot wu thé 16n ciia Tonglésap 1a da giam cudng suat 1i mot cach déng ké; dic
diém nay ciing khong phai thudc tinh cia riéng cong trinh ma con do vai trd clia mua bio trong hinh thanh
lii giam di dang ké. Nguoc lai, theo tinh toan v&i dung tich 9 ty m® nudce, hd nude song Pa chi gitr dwoc 1/8
khéi lwong nude mua cua song Hong vé dong bang (khéi luong nude cua lii toan bd luu vue song Hong t6i
Son Tay 1a 72,9 ty m’ nudc). Thém vao d6, nude li cia luu vuc séng Hong trong pham vi nuée mot phan
do bdo va xoay thuan nhiét doi phat trién trén dién rong. Vao mua 1d hién tuong ngdp Gng ciia ddng bang
Béc Bo khong phai chi do 1ii thugng nguén ma bao gdm nhiéu nguyén nhan két hop.

Theo sb liéu phéan tich mua do bdo cua Phan Tét Dic, binh quéin nhiéu nim luong nudc do bio va
xody thuan (theo tac gia mua kém véi gié manh cé toc do 20m/s) & ddng bang Bac Bo chiém 10 - 20 %.
Van d 14 & chd, lugng mua d6 khong xay ra hang nim ma tap trung vao mot sd nam, trong nhimg nam 4y,
tinh gian doan theo thoi gian cia lugng mua ndm cling cao va sy tip trung theo cuong d6 cang lom. Vao
nhiing nim 4y c6 thé xay ra han ngay trong miia mua (& day 1a han ddi véi lta nuéc, ciy doc canh cia
ddng bang Béc Bo). Nhing lwong mwa nhu vay thudng xay ra dong thoi cung véi lii trong song tir thuong
ngudn. Yéu té thtr ba ciing gop phan giy ngap ting khong kém quan trong chinh 1a hién tuong nudc dang
trong bao va xoay thuan.

Hién tuong nudc ding ¢ bién da lam cho viée tidu nudc tré nén kho khin. Khac voi dong bang song
Ciru Long néi riéng va dong bang Nam Bo néi chung, ba yéu t& gdy ngap ung déu lién quan t6i bio va
xo0ay thuan la nhitng hién tugng co tinh chét bat ngo, kho du bao trude. Trong cac hién tuong thién nhién,
bién dong nhét 14 nhitng hién twong khi tugng thily van ma cic qua trinh khi tuong thity vin trong ving
nhiét d6i gié mua mang trong minh mot ning lugng tiém tang dudi dang nhiét 4m 16n va bién dong manh
mé keém theo cuc doan. Hinh thai cyc doan trong mua Iii chinh 1a ngap Gng.

Trong qua trinh tién t&i hoan toan diéu khién cac hién tugng niy, trudc mét can tap trung tim hiéu vé
1i trén co s& d6 nam duoc hién twong ngdp ung, thoi gian, cudng suat va tin suét lap lai dé co nhing
phuong an sir dung dat dai tranh nhing thoi ky nguy hiém.

2. Nhitng van dé vé nude trong qua trinh mwa & ving ndi t6 ra phirc tap hon. Trudc hét xuit phat tir
dic diém dia hinh mién d6i nai nudc ta 1a tinh chét phén béc cua dia hinh. Cac séng lon déu thich ung voi
cac cau triic 16m ¢ va mot hé thong cac nai nho phat trién trén cac suon doc, twong phan véi sy thua thét
clia cac ludi tidu nudc trén cac mit bang, dic biét & ving cao nguyén da voi va cao nguyén bazan, noi ma
tiém nang khai thac néng 1am nghiép con 1on.
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Hon nira, lanh thd dbi nai nudc ta rat khong dong nhat vé mit sinh khi hau, bao gdm tir rimg kin
thuong xanh mua am nhiét doi, nui cao, rung kin thuong xanh mua am nhiét d6i nira rung 14 va rung 14 véi
su khac biét rd rét va cu triic can can nude nhu da néu & cac phz‘”m trén. Hai dic diém néu trén con bi phtic
tap hoa boi sy khac nhau vé ché do mua, ché do mua mua ha gén lién véi gi6 mua va ché d6 mua mua thu
gén lién v6i bao va mdt ché do chuyén tiép & céc ving nii cao d6n gié nhidu huéng.

Nhimng dic diém néu trén di tao ra nhimg mau thuin trong st dung nudc vao miia mwa. Cac cong
trinh loi dung nudc thudng phan bd ¢ noi dat dic, chia cit, doi nudc nam thap trong khi cac dbi twong tiéu
thu nuéc nam trén cao, song sudi thua, ngudn nudc khong 6n dinh, nudce trén mét tuy thude nhiéu vao ché
d0 mua.

Thém vao d6, hau hét cac cao nguyén dit phi nhiéu déu trai qua nhitng giai doan canh tac nuong ray,
thuc vat thuong & cac dién thé thoai hoa, do d6 céu tric can can nudc bi pha huy & cac mirc do khac nhau.
Do tich va giit nude giam di. Bé phuc vu néng nghiép, phat huy tiém ning dat dai & day van dé giit nudc,
giit mau 1a bién phap hang dau. Mic du nhin dén ta von co truyén thong 1am lta nude & dong bang, nhung
kinh nghiém khai thac cac ving d6i ndi, lam néng nghiép cé tudi va dic biét 1a kinh nghiém trong cac cay
cong nghiép con hét sirc han ché.

Céc ving ddi nai nude ta mai chi duge khai thac manh mé tir nhitng nam 1950 tro lai ddy ma cha yéu
12 mau. Mot trong nhitng khé khan hién nay chinh 1a ¢ khau chuyén tir mot nén san xuat dot nwong lam ray
thanh nén san xuit chuyén canh céc cdy trong quy, 6n dinh v6i mot k§ thuat canh tac 4m, gitt mau mot cach
khoa hoc va hién dai.

Viéc 1am nay can phai duoc thyc nghiém theo cac quy trinh nghiém tic Gng véi didu kién ty nhién da
dang, dic biét 1a vin dé khi hau sinh vat. Vn dé cip béach 13 phai nhanh chong thuc nghiém do dac bbc toat
hoi trong cac diéu kién tu nhién da dang- dac biét 1a diéu kién khi hau sinh vat. Nhu chuyén vién Lién hop
qudc Kostewaram da nhan dinh: noi téi st dung tiém ning nhiét 4m ving nhiét déi gio mua tirc 1 d& cap
t6i nhan thirc vé qua trinh bdc toat hoi.

Nghién ctru qua trinh bdc toat hoi trén quan diém hé théng: dat, nudc, cay trong va mbi quan hé cua
chung theo phwong thing dimg va niam ngang chinh 1a co s¢ dé quy hoach céy tréng niang suit cao 6n dinh,
chan dung hién tugng x46i mon, rira tréi. Con tdn tai mau thuin can luu y nita la: do su tach roi giita cac ddi
tuong loi dung va tiéu thu nudc trong khong gian nén quy hoach phat trién kinh t& xa hoi thong nhit va
hoan chinh khong thé khong gia ting cac chi phi vao giao thong va truyén tai ning luong.

Vung ddi ndii nude ta phong pha vé nude, dic biét vao mua mua, ngudn loi thuy ning to 16n. Song dic
diém cua i lién quan véi cac nguyén nhan hinh thanh n6 13 rét trong khong gian. Nhing dic diém nay cia
1&i nhu d6 16n va cuong d6 1i quyét dinh von dau tu ciia cong trinh, quy md va sy bén vimg cta cong trinh.
C6 1& nha quan tric thiy vin khong thé nao quén dwoc nhiing tran 1ii quét & nhimg ving chiu anh huéng
cua bao.

Tai nguyén nudc va viéc khai thac sir dung hop 1y né ludn ludn 13 van dé thoi sy va doi hoi nhitng su
nghién ctru c6 chiéu sau hon nita trong khoa hoc thity vin.
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. Chuong 8 )
DONG CHAY BE NHAT

Luu lugng nudc bé nhit 13 mot trong nhitng dic trung thily vin co ban, thuong duge sir dung nhiéu
trong cac qui hoach xay dung, tudi ti€u, sit dung nudc trong sinh hoat va bao vé mdi truong.

Dong chay bé nhat 1a chi tiéu dé diéu chinh su phan phdi dong chay trong niam, dic biét 1a di véi cac
cong trinh doi hoéi sy van hanh lién tuc nhu cong nghiép nang, thay dién v.v..

Nhu vay cac thong tin vé luu lugng nudc cuc tiéu dép tmg nhu cau danh gia dong chay tu nhién cua
song ngdi cling nhu dé danh gia mic d6 hoat dong kinh té qua dong chay séng ngoi.

Céc dic trung tinh toan chi yéu cua dong chay bé nhit 1a dong chay trung binh thang hodc dong chay
trung binh 30 ngay, tham chi dong chay trung binh ngay dém quan tric vao thoi ky kiét.

Néu thoi ky kiét trén song ngén (it hon hai thang) hodc khong lién tyc (mua kiét xen 1an mua 1ii) thi
kho c6 thang nao khong c6 1, khi d6 ta chon 30 ngay lién tuc dé tinh dic trung luu luong bé nhét. Bé 1am
duogc didu do ta dung cac duong qua trinh nude cac nim quan tric dé chon mot thoi ky quan tric c6 30
ngay nudce kiét lién tuc 1am thoi ky tinh toan.

Néu ngay ca viéc chon mét thoi ky tinh toan 30 ngay ciing gip khé khin thi phai sir dung thoi ky ngin
hon, nhung khéng ngan hon 23-25 ngay dé tranh anh hudng ciia 1ii trong tinh toan.

Dong chay trung binh 30 ngay cyc tiéu luén nho hon dong chay trung binh thang theo lich, boi vay
néu hiéu ctia ching khong sai khac qua 10% thi nén sir dung dong chay trung binh thang.

Néu sir dung duong tan sut thi dong chay bé nhat img véi tan suat tir 75-97%.

8.1. TINH TOAN DONG CHAY BE NHAT KHI CO SO LIEU QUAN TRAC

Khi tinh toan dong chay bé nhat ctia song ngoi ¢6 quan trac thuy vin vé dong chay, do dai chudi duoc
coi 1a du dé xac dinh xac suét tinh toan nam cua luu luong nudc cuc tiéu néu nhu sai s6 do 1éch quan
phuong twong ddi ctia chudi quan tric o, khong vuot qud £15%.

Khi d6 quan trong nhét 1a cac nim nudc it hay nhém nim theo song tuong tuy. Hé sé bién d6i dong
chay cuc tiéu cac song khong can va khong dong biang nam trong khoang 0,2-0,4. Piéu d6 cho phép sir
dung dé tinh toan cac chudi co tir 8-15 nam. Tuy nhién néu hé sé bién ddi vao khoang 0,7-1 doi hoi phai
kéo dai chudi quan tric t6i 20-40 nam.

Luu luong nudc bé nhét véi tan sut tinh toan duge xac dinh bang viée st dung ba tham s6 O, C,, C,
nhu d4 x4c dinh v6i chuan dong chay nam. Gia tri dong chay trung binh ctia luu lugng 1a gi4 tri trung binh
s6 hoc tinh riéng cho tirng mua. Khi d6 khong ké chudi dugc tinh toan véi 30 gia tri hay it hon (23-25 gia
tri).

Viéc xay dung cac duong cong dam bao dong chay bé nhat dugc tién hanh riéng cho timg thoi ky theo
cac qui tic nhu dbi véi dong chay nim. Néu gia tri dong chay bé nhit c6 nhimng gia tri bang 0 do nudc séng
ngdi kho can thi tham sé dic trung ctia chudi c6 thé 1ay theo phuong phap do giai giai tich Alecxayev voi
dudng cong dam bao thuc nghiém dugc 1am tron. Néu gia tri o, vuot quéa gia tri cho phép, cin phai tién
hanh kéo dai chudi bang phuong phap tuong tu. Khi chon séng tuong ty trudc hét can cha y dén tinh dong
bo vé cac diéu kién thuy dia chét cua cac luu vue dang xét. Pé thuc hién diéu do, can nghién clru cdc mo ta
dia chit va ban do ving nghién ctru ciing nhu ban d6 ving dé xac dinh dong chay cyc tiéu xay dung cho
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lanh thd. Va mot diéu quan trong nita khi chon séng tuong tu 1a cac séng phai dwoc danh gia ciing mot
hang theo kich ¢& (dién tich Iuu vuc) hoac su chénh léch dai luong 1a it nhéat.

Khi thiéu ca séng tuong tu va ¢, > 40% thi can xét chudi nhur 1a thiéu tai liéu quan tric.

8.2. TINH TOAN DONG CHAY BE NHAT KHI KHONG CO TAI LIEU QUAN TRAC

Tinh toan luu lugng nude bé nhit voi do dam bao cho trude ddi v6i song ngodi chwa nghién ctru trong
truong hop tai lidu thyc té khong dap ung tinh toan theo cac cong thirc xac suét thong ké, can phai dwa vé
mot trong cac phuong phép sau day:

1. Xéc dinh cac dic trung can tim ciia dong chay bé nhat véi viée sir dung cic quan tric roi rac vé
dong chay va tai liéu luu vuc song tuong tu.

2. X4c dinh cac gié tri tinh toan dong chay trén co s& khai quat hoa qua ba tham sé: chuin dong chay
bé nhat, hé s bién ddi va hé sb bat d6i xtng theo tai liéu cua cac séng di duoc nghién ctu.

3. Sir dung céc h¢ sé chuyén ddi tir dong chay bé nhat clia mot tan suat ddm bao x4c dinh (cho trudc)
ctia dong chay can tim.

Phuong phap thtr ba ngay nay duogc Gng dung rong rii trong thuc té qui hoach xay dung. Khi d6 dong
chay bé nhét v6i suat ddm bao cho trude 1a luu lugng nude 30 ngay bé nhat Gng 80 % suat dam bao.

Khoéng phu thudc vao phuong phap tinh toan cac dac trung can thiét cua dong chay bé nhit ( chuan
hay 1a suat dam bao dong chay cho trudc) duoc xac dinh boi hai phuong phap co ban: theo ban d6 duong
ddng dong chay hay theo cac mbi phu thudc gitra dong chay bé nhét véi cac didu kién dia 1y tw nhién chinh.
Mbi phuong phap déu cé gidi han sir dung nhat dinh: ban db ding cho cac luu vyuc séng trung binh, con cac
quan hé vung: séng nho.

Séng nho 1a cac séng hoan toan khong dugc nudi dudng bang nude ngdm. Kich thudce luu vue duoc
coi 1a nhé (kich thudc gidi han) dugc x4c dinh bang cach xay dung mdi quan hé giita modun dong chay bé
nhat 30 ngay voi dién tich luu vue. Cac quan hé nhu vdy duoc xay dung cho cac ving dong nhat vé diéu
kién dia ly ty nhién (vi tri dia ly, dia hinh, d¢ am V.V.).

Déi v6i ving thira 4m ¢6 dién tich luu vuc 16n hon 20 km? va Iuu vuc 16n hon 50 km? trong ving 4m
bién dong sir dung cong thirc:

Q,, =aF £f) (8.1)
V61 Omin- luru lwong bé nhét 30 ngay; F - dién tich luu vic song ngoi; £dién tich trung binh cta ving khong
c¢6 dong chay hodc dién tich trung binh luu vuc ngim; g, n - tham sb dic trung cho do 4m cua vung da cho
va cuong do thay doi dong chay khi tang dién tich luu vuc. Khi di¢n tich luu vuc nghién ctru nhoé hon di¢n
tich luu vuc trung binh ving thi dong chay bé nhit nhan gia tri 0.

Cong thic (8.1) khong dung duoc cho ving bi chi phdi boi sy didu tiét do ao hd hodc ¢ hién tugng
thiy van karst.

Theo cac mbi quan hé phu thudc c6 cac phuong phap sau.

1. Bé xac dinh gia tri trung binh nhiéu nam(chuan) moé dun dong chay ngay dém bé nhit st dung

phuong trinh:
w0 (8.2)
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v6i M, ;- md dun dong chiy ngay dém trung binh bé nhat (I/skm?); M;,- mé dun dong chay 30 ngay dém
bé nhit x4c dinh theo cac phuong phap tinh toan cho luu vuc vira va nhod; a va b - cac tham sb xac dinh
theo cac quan hé vung.

2. Pé xac dinh luu lugng ngay dém bé nhét ing suit dam bao 80% st dung phuong trinh:

Qupins = R Qi (8.3)

Osooun - luu lugng bé nhit 30 ngay (thang) Gmg véi tan sut dam bao 80%; k - hé sb chuyén doi, xac dinh
theo bang quan hé vung.

Ton tai mi quan hé:

Q, = AQy, (8.4)
v6i Q, - luu lugng nude ngay dém (thdng) bé nhét suat dam bao tinh toan; A - hé sé khong phy thude vao
mua xac dinh va dién tich luu vuec.

Ngoai viéc x4c dinh dong chay bé nhét cAn nghién ctru ca thoi ky kho can cua song ngodi nhu 1a mot tai
liu rat can thi€t cho ngudi sir dung de tién liéu trudce, nhat 1a khi tinh toan c6 sir dung cong thire (8.1).

8.3. TINH HINH DONG CHAY KIET O VIET NAM

Muia can (kiét) 1a thoi ky nudce song can kiét. Ngudn cung cdp nudc song trong miia can 1a nudec ngam
va mot s tran mua trong mua.
8.3.1. Cac thoi ky dong chay kiét

Cin ctr vao luong nudc va tinh bién dong ciia n6 c6 thé chia mua can ra ba giai doan:

- Giai doan ddu mua can: day la thoi ky chuyén tiép tir mua 1d sang mua can, nude song con doi dao.

- Giai doan giita mua can: 1a thoi ky nude song can nhat, ngudn nudce song do nudc ngdm cung cip 1a
chinh.

- Giai doan cubi mua can: thoi ky chuyén tiép tir kiét sang mua 18, nude song ting 1én rd rét do nhing
tran mua dau mua cung cip.

Tuy mua can kéo dai tir 7-9 thang nhung tong lugng dong chay trong mua can chiém tir 10 - 40%
dong chay nam. Dong chay mua can 16n nhat ¢ Trung Trung Bo noi ¢o 1 tiéu mén, it nhat & Nam Ninh
Thuan.

8.3.2. Nuéc trong mua khd va cac vin dé vé nuée

Nhu & trén da néu, mic du co sy lién tuc clia gido mua dong béc trén lanh thd nudc ta, nhung do su
khac biét cia cac khéi khi vé mat nhiét 4m va dong luc, mua kho trén dit nude ta rt phirc tap va co su
phan hoa trong khong gian o rét.

Diéu d6 biéu hién rit rd rang trong cac kiéu tham trén quan diém hé sinh thai hay cac kiéu canh quan
da dugc phat hién trong nhitng nam gan day.

Khai niém mua kho trén quan diém téng hop nay tng véi thoi ky ma nude trong song o6 ngudn goc
nude ngam va nd hoan toan khac voi khai niém mua trong thuy vin ma ching t6i da d& cap ¢ nhitng phin
trude.

Trong mua khé cac qua trinh bdc hoi ting manh, lugng nudc trong dat va nudc ngam giam di rd rét;
mit khac sy chuyén dong cua cac ting dudi 1én cong voi sy chuyén dong ngang di gay ra tap trung cao do

cac doc to co hai cho cay trong.
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a) Hau qua cta su kho han trong mua kho & viing dong biang Béc B6 1a nhitng hién twong swong mudi.
Nhitng noi chiu anh hudng ciia swong mudi nang 1a nhiing thung liing hudng vé dong bic va cé lugng nudc
ngam thap nhat.

Pay 1a hién twong dic thu co lién quan voi nude trong mua khé va cac kiéu canh quan nira rung 14 c6
mua kho lanh.

b) O dong bang Nam Bo lai xudt hién hién tuong phén. N6 dic trung cho kiéu canh quan ring rung 14
véi mua khé nong.
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. Chu’(mg 9 ]
DONG CHAY RAN

Dong nudce véi bét ky qui mo nao déu thyc hién mot cong ma gia tri ctia né phu thudc vao lugng nudc
chay va dd cao nudc chay trén doan do. Mot phén nang lugng d6 dugc chi vao viéc bao mon va xdi 16 trén
suon doc, b va day séng ngoi, van chuyén san phdm theo dong chay. San pham vat chit rén va chat hoa
tan mang theo dong nudc dugc goi 1a dong chay ran.

Co6 hai loai x61 mon co ban la x6i sdu va x6i ngang. Xo6i sau dac trung cho vung thuong Iuu va xo6i
ngang déc trung cho vung trung, ha luu song ngoi.

Khéo sit qua trinh hinh thanh phu sa séng ngdi chi ra rang, viing cung cap phii sa chu yéu clia song
ngoi la vat chét tir bé mat luu vuc va mang ludi song subi nho dau nguén. Phan 16n cac vat chit bi bao mon
léng dong va tich tu tai cac chd triing trén luu vuc va chan sudn, ctra subi, mot phén vat chét hat min tham
gia vao 1ong song dudi dang phu sa lo ling. Mot phan phu sa khi dd xam nhap vao song bi giit lai & cac
cong trinh v.v.. nén cac do dac tai cac tram thuy vin khong tién hanh dugc.

Mot lwong ph sa trong song do s biao mon day va hai bo trong qué trinh chuyén dong cua dong nudc
gy nén boi chuyén dong rdi va di chuyén theo dong nuéc dudi hai dang: lo limg va di day goi 1a phu sa lo
limg va phu sa di day. Phu sa lo ling trong song chiém dai bo phan. O mién dong bang, phu sa day chi
chiém khoang 10% phu sa lo limg, mién nui tir 10-20 % hodc hon nira.

Khi nghién ctru va tinh todn dong chay ran chi yéu quan tdm dén phu sa lo limg.

Phu sa lo limg bao gdm ca cac mudi hoa tan va cac hop chat hoa hoc khac troi theo dong nudc.

Do véy phu sa (dong chay rin) tyu trung gdm ba thanh phan chinh: 1) phu sa lo ling; 2) phu sa day;
3) vat chét hoa tan.

Thoéng tin vé dong chay rin va phuong phap tinh toan ching khong kém phan quan trong so véi cac
dic trung dong chay khac. Cac dic trung vé cuong dd bao mon tir sudn ddc va 10ng sudi rat can thiét cho
cac qui hoach xdy dyung. Khi thiét ké va van hanh hd chira ngudi ta quan tdm nhiéu dén luong va diéu kién
lang dong vt chat trong song. SO liéu nay con phuc vu cho giao thong dudng thuy va cac cong trinh d6 thi
khéc.

Théng thudng céc thong tin vé dong chay ran it hon so véi thong tin vé dong chay nudc ké ca vé sd
lugng 1an chét luong do hé théng quan tric va chét luong dung cu do chua dam bao do tin cdy cao.

Khi giai quyét mot s6 bai toan thyc té thudng ding cac phuong phap gian tiép dé tinh toan dong chay
rén 1a phuong phap tuong tu hodc ban dd hoa. Gia tri trén ban do6 thuong 1a dac trung d§ duc nudce song Sy
hodc mo6 dun dong phu sa lo ltng Ms, duoc xac dinh theo cong thire:

Oso 12
S, =—10 ©.1)
0
6
B Og315.10
50 =
10°.F

v6i Sy va My, - trong tng 13 d6 duc trung binh nhidu nim (g/m’) va mé dun dong chay phu sa lo limg trung

(9.2)

binh nhiéu nam (7, /kmz.ném); Qso va Oy - luu luong trung binh nhiéu nim cta phu sa lo limg (kg/s) va nuéc
(m’/s). F- dién tich luu vyc (km?).
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Céc nghién ctru cho thay cac qua trinh hinh thanh dong chay rin duoc qui dinh boi nhiéu yéu t6 can

dugc tinh dén khi tinh toan lac ¢6 cling nhu khong ¢ quan tric.

9.1. CAC YEU TO HINH THANH DONG CHAY RAN

Céc yéu t6 chu yéu hinh thanh dong chay rin xac dinh cudng d6 va qui mé x6i mon trén bé mit luu
vuc bao gdm: 1) cuong d6 va qui mé dong chay mit; 2) do dc cia suon va day séng; 3) trang thai bé mat
Iuu vue va mirc do tham thuc vat; 4) hoat dong kinh té nhan sinh. Mot nhom thé hién nang luc cong pha
cua dong chay, nhom kia 1a sirc dé khang cua mat dém. Phong chung ciia sy phat trién x6i mon va hinh
thanh dong chay ran 1a cac diéu kién khi hau (dia doi) va phu thudc vao tham thyc vat, tinh chat dat da va
cac dia hinh nho. Trong s6 cac diéu kién khi hau thi cuong do mua dong vai tro quan trong, sau do 1a ché
d6 nhiét va gio, 46 am cua dit dai.

Cuong d6 x61 mon bé mat luu vuc thé hién rd nhat vao mua mua 1 khi tinh chét cua mua (cuong do,
qui mo) quyét dinh vat chat ban dau tach ra khoi bé mat luu vuc va sau d6 1a cac yéu t6 mat dém.

Mua rao — tac dong co hoc vat Iy 1on — vat chét boc khoi bé mat luu vuc nhiéu — luwong x6i mon
tang. Mua dam thi nguoc lai.

Do dbc 16n — van toc dong chay manh — nang luong tai vat chat 16n — phil sa mang vao séng ngoi
nhiéu hon, dd déc¢ nhé thi nguoc lai.

Tham thyc vat day — ma sat 16n bé mat luu vuc — luong vét chét cubn khoi luu vuc giam va nguoc
lai.

Két céu dat da bén vitng — x6i mon bé mit nho — vat chat it bi bao mon — phu sa giam. Khi c6 hoat
d6ng kinh t& nhan sinh trén bé mat luu vuc cu tric dét dai bi phd vd— x6i mon ting— phu sa ting.

Dién tich Iuu vuc 16n — vat chat nhi€éu— phu sa lon va nguoc lai.

9.2. TINH TOAN DONG CHAY PHU SA

Céc dic trung chung ciia dong chdy ran va céc chi tiét cua né duoc xac dinh phu thude vao ddi tuong
thiét ké.

Khi ¢6 quan tric hé thong khong it hon 15-20 nim, cac tham s dong chay nim cua phu sa lo lung
duogc tinh theo tai liéu do dac thuy van. bé danh gia so bd do tin cdy cua tai licu géc va tinh hiéu qua cua
thoi ky quan tric, ngudi ta thuong phan tich quan hé d6 thi cua luu lugng phil sa trung binh niam Qs, va luu
lwong nudc nam Q,. Chudi duoc coi 1a ¢ hiéu qua néu cac diém twong thich phan b twong dbi déu va phu
hop véi thay doi luu lwong nude trong tim gid tri ciia ching véi suat dam bao tir 5-95% (hodc 75%) va do
léch clia mot vai diém riéng biét khong vuot qua +£20-25% so véi duong trung binh. Doi v6i song ngoi cd
ché d6 nudc phic tap v6i cac diém phan tan, can ¢ chudi do dai 16n hon mdi co thé c6 mot quan hé chat
ché& duoc. Quan hé loai nay xay dyng riéng cho mua Iii va mua kiét theo s liéu luu lugng trung binh thang
cua phu sa va nudc.

Néu chudi 12 hiéu qua thi tham sé dong chay nim cua phu sa: luu lwong phu sa trung binh nhiéu nam,
hé s bién ddi va bat dbi ximg cua chiing duge xac dinh theo phuong phap d6 giai - giai tich hodc phuong
phap momen véi viée xdy dung cic duong cong dam bao thyc nghiém va ly thuyét.

V6i thoi ky quan tric dong phi sa khong hiéu qua khi ma lugng nude thoi ky do sai khac véi tri s6
trung binh nhiéu ndm trong gidi han + 20%, chuan dong chay phu sa xap xi dugc tinh theo cong thirc:

Q= 2q, 93)
Q
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voi Qg va Oy - twong tmg chuan luu lwong va phu sa; Op, va Qs - luu lwong nude va phu sa trung binh cho
thoi ky dong quan tric (n ndm). Gia tri cac hé sd bién dbi cta luu lugng phu sa lo limg C, trong truong

hop nay dugc xac dinh theo cac quan hé dia phuong hodc tuong tu, con C, iy biang 2C, .

Véi cac chudi quan tric phu sa ngén (it hon 15-20 nam) va c6 quan h¢ Iuu lugng phu sa va luu lugng
nuéc ndm va quan hé thé hién rd bién d6 dao dong luong nude, tinh toan cac tham sé dong chay phu sa
niam dugc thuc hién bang phuong phap db giai boi quan hé Qs,=f(0,). Theo cac quan hé cia luu lugng
nudc va phu sa, khi biét luu luong nuéc trung binh nhiéu nam tinh dugc luu lugng phu sa nhidu nam.

Céc phuong phéap thong ké dé xac dinh cic tham sd tinh toan ciia phu sa theo tai liéu quan tric Og
duoc coi 1a di néu sai sé d6 1éch quan phuong twong dbi Opso <10 = 15%. Tinh opsj theo cong thirc & phan
trén va néu Qs duoc xac dinh bang phuong phap db giai thi gia tri Ggso dugc tinh nhu sau:

100C,, 1 o n B
— Q
O-QSO = —n 1+r O.éI: -1, (94)

-hé

vGi N- s0 nam quan trac dong chdy nudc; 7 - s6 ndm dong quan trac dong chay nudc va phu sa; Cypy,

s6 bién d6i phu sa lo limg cho n nidm; 7 - hé sé twong quan giita dai lwong dong chay nudc va phu sa nam;
Opn Va og, - d0 1éch quan phuong dong chay ndm cho thoi doan n va tong sb N nam.

Tinh bién ddi cua dong chay phu sa nim duoc tinh véi ling dong long hd voi chudi it hon 50 nim
hodc biét lugng phu sa vé6i cac thoi doan lwong nude khac nhau. Khi d6 sir dung chudi quan trac hodc tinh
toan luu lugng nudc va phu sa véi sip xép theo thir tr giam dan va chon dong chay phu sa xac suat bé dbi
v6i viée nhom céc nam co tan sudt khac nhau.

Su phan bd dong chay phu sa trong nim véi chudi quan tric khong it hon 8-10 nim dugc xac dinh
bang cach tinh cac luu luong phu sa thang trung binh cho cac nam dic trung: dong chay phu sa trung binh,
16n nhit va nho nhat. Theo tai liéu cac ndm dé xac dinh cac gia tri luu lwong phu sa cho ting mua.

Phan b cac gia tri d6 duc nude trung binh ngay cho dudi dang bang, chira s6 ngay c6 do duc khong
vuot qua cac gia tri sau: 50, 100, 200, 500, 1000, 2000, 10 000 va 50 000 g/m”.

Khi khong déy du tai liéu quan tric dé tinh toan truc tiép hodc thiéu tron ven moi dic trung va tham sb
ctia dong chay rin nguoi ta xac dinh theo song twong tu. Viéc lya chon song twong ty dwa trén viéc phén
tich va so sanh cac yéu t6 chu dao xac dinh su hinh thanh dong chay phu sa hai séng. Cac luu vuc can co
cac gia tri do ddc, thd nhudng, do che phu, cay x6i ao hd va dim lay gin nhau. Kich thudc dién tich luu
vuc khong chénh nhau qua 3-5 1an. P9 cao luu vuc khong chénh nhau qua 500 mét. Ciing nén tinh dén ca
su diéu tiét dong chay do hd chira va cac viing vinh... Tinh toan bang phuong phap séng twong tu co do tin
cay néu trén ca hai song tién hanh khao sat so bd mot nam quan tric déng bd cac do dac thuy van. Pac
trung chinh ciia dong chay rin 1a chuin dong chay phu sa lo limg nim cua séng chua nghién ciru thuong
xé4c dinh theo ban d do duc séng ngdi va bang phuong phap nodi suy giita cac luu vuc da nghién ciru véi
gia trj dua vé trung tam luu vuc:

SoMF
Qs, = 5 9.5)

v6i Oy - luu lwong trung binh nhiéu nam cua phu sa lo ling (chuan) kg/s; Sy - 6 duc trung binh nhidu nim
ctia nude (chudn) g/m’; M, - mé dun dong chay trung binh nhidu ndm cua nude tai tuyén tinh toan Iskm?;
F - dién tich luu vuec tinh toan, km®.

Ban than d6 duc trén ban d6 mang tinh dia d6i va kéo theo no 1a dong chay rin. Khi ndi suy can tuin
thi cac nguyén tic vé cac yéu t6 anh huong. Trong thyuc té sir dung ban dd d6 duc dugc xay dung cho

nhitng Iuu vuc 16n va vira, khong tinh dén diéu tiét trén cac Iuu vuc nén két qua nhan dugc thuong thién bé.
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D6 duc cac song nho thudng cao hon sdng c6 tai liéu xay dung trén ban do cho nén dung ban dd can dua
thém mot hé s hiéu chinh, xac dinh theo cong thure:

Soum = K.,S, (9.6)
v6i Sy - do duc trung binh nhiéu nam cia nudc song trong vung dia ddi xac dinh theo ban dd; K, - hé sb
chuyén doi.

Hé s6 bién d6i dong chay nim cua phu sa lo limg cac song chua nghién ciru ciing xac dinh theo
phuong phap séng tuong tu nhung can tinh dén cac quan hé dia phuong.

Heé sb bat ddi xtng cac séng chua nghién ctru thuong dwoc 1y bang hai 1an gia tri hé sb bién ddi. Phu
sa d4y thuong chiém khong dang ké so v6i phu sa lo limg va thuong khong vuot qua 20% & ving dong
bang; 30-35% & ving nui.

9.3. TINH TOAN LANG PONG HO CHUA

Khi tinh toan ling dong hd chira va thoi gian phuc vu can ¢6 moi tham sb phu sa lo limg va phu sa day
do song ngoi mang dén, xac dinh lwong vat chat do x6i ngang mang dén tir bo hd chira va cac nhan t6 ling
dong khac.

Luong phu sa tir bd x4c dinh bing cac dic trung tric dia ban dd doan thung liing song c6 hd chira, dat
da, van toc va hudng gid, song trong hd.

Can 1am rd thanh phan va luong phu sa tram tich & day hd dé tinh ché do séng ngoi phia dudi dap, do
khong du phu sa day nén xay ra x6i mon manh v.v..

Dé danh gia phan bd phu sa trong 10ng hd cin c¢6 cac thong tin vé cac gia tri va phan bd vén téc dong
chay trong hd vai cac hat phu sa lo limg ¢6 d6 16n thity lyc cho trude.

V6i didu tiét nhidu nam va hé sé diéu tiét 16n thuc hién ca nhing tinh toan do khoang hoa ctia nuéc
v6i thang thanh phan hoa hoc.

Dé danh gia gan dung thoi doan trung binh ling dong cta hd vai tram tich phu sa déu theo cac chu ky
khac nhau str dung cong thurc:

W,

v6i T - thoi doan ling dong trung binh cta hd (ndm); W, - thé tich chét ctia hd; W, - thé tich phu sa tong
trung binh nhiéu niam; &- phan chuyén di ciia phui sa khoi hd chira (%).
Gia tri W, duoc tinh theo cong thuc:

W = —QSO';’S'” (9.8)

/& mat do trung binh cua trdm tich day T/m’.

9.4. LU BUN PA

Lii bun d4 1a dong hdn hop nuéce va dat da (60%) manh, ngan véi sitc pha huy ghé gém trén cac luu
vuc song nhé mién nui. L bun d4 xut hién khi c6 dong chay mit manh do mua 16n, v& hd chua trén cac
sudn day vat chét bj phong hoa.

Céc yéu t6 thuan loi dé xuat hién 1ii bun d4 1a:

1. Canh quan vung ddi ndi - d6 déc suon luu vuc va thung liing 16n. D6 déc dong chay 1on.
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2. Su xuat hién trén cic suon, thung ling va day song mot lugng 16n cac vat chit rén, bo roi - san
pham ctia x6i mon.

3. Xuét hién mua dot ngot voi cuong do 16n nhung luong it.

Thyc vay 1t bun da hay xuét hién tai cac luu vuc ving nui vung sa mac hay ban sa mac tu cac Iuu vuc
nho c6 mua 16n.

Cuong do x61 mon manh me trén cac luu vuc cé 1l bun da 1a nho cac yéu t6 khi hau, dia mao luu vuc
va cac suon. Khi xay ra 1&i quét, mot khdi lwong 16n vat chat nam trong trang thai mat can bang cho nén chi
can mot tac dong nho (mua 16n) 1a kéo theo mot chuyén dong 16n cua khdi vat chat d6 xudng phia dudi va
cudn theo cac vat chit mdi trén qui dao chuyén dong va hinh thanh 1 bun da.

Lii bun da c6 thé chira t6i 600 -1000 kg phu sa trén 1 m® nude trong khi séng ngoi ¢6 do duc cao chi
¢6 150 kg/m’.

Thé tich bun da do mot con lii mang theo c6 thé tinh theo cong thirc:

W, = o F =1000g(1)F, 9.9)
vGi W, - thé tich phi sa m’; @, - thé tich riéng lugng vat chit dwa ra m’/km?; ham trong sb g (7) - 16p bun da
dua ra mot 1an, mm; F - dién tich luu vuc, km®.

Gié tri gin dung ciia thé tich bun da dua ra c6 thé tinh theo cong thirc thé tich binh thudng cia i co
tinh to1 lugng phu sa:

W, =1000HaFf,, (9.10)
voi H - 16p nudc mua tao 1, mm; « - hé sb dong chay; F - dién tich luu vuc kmz; Do - luong thé tich phu sa
trong mot m® nudce. Gid trj H va « liy theo qui pham tinh mura 1ii.

Lii bun da 12 mot hién tuong tai bién thién nhién nguy hiém nhung chua dwoc nghién ciru ky. Gan day
& Viét Nam ciing xudt hién nhiéu i quét gdy nhiéu hau qua nghiém trong cho doi sdng va tan pha moi
truong. Can co sy quan tim ding mirc dé phong chdng, bao vé doi song ngudi dan, bao vé méi truong.
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. (Chuong10 ,
MO HINH HOA TOAN HOQC DONG CHAY

Mb hinh ho4 - d6 1a mot phuong phap khoa hoc day hiéu luc gitp con ngudi xAm nhép sdu vao ban
chét cua nhitng hién tuong ty nhién hoac xa hdi phirc tap. Muc dich m6 hinh hoa 1a tao dung hién tugng
sao cho thong qua viéc nghién ctru n6, con ngudi thu nhian dwoc nhing théng tin méi can thiét. Néu viéc
dung hién tuong dugc thuc hién béi tap hop céc hé thirc toan hoc (phuong trinh - bt dang thirc, diéu kién
logic, toan tu...) chiing ta c6 mo hinh todn hién tugng do.

Trong 30 nam g'?m day, di dién ra sy phat trién sau rong viéc mo hinh hoa nhiing hién tugng va hé
thdng tu nhién khac nhau. M6 hinh ho4 dong chay ciing ndm trong trao luu d6. O nhiéu nuéc di hoan thanh
cong viée do so vé xdy dung cac mo hinh toan dong chay. Van dé mo hinh hoa dong chay dwoc thao luan
trén nhidu hoi nghi qudc té. S6 xuit ban vé moé hinh hoa dong chay da 1én dén con sb vai tram.

Mot trong nhitng van d& then chét cia tinh toan thity van 14 lubn ludn danh gia luong dong chay vi
mot 1y do nao do khong truc tiép do dac duge. Khi thiét ké hd nude hodc mot hé théng thuy loi, nganh thuy
van luon ludn phai danh gia " chudi dong chay tuong lai ra sao, bao gdm nhimg t6 hop nhém nim nhiéu
nudc, it nude thé nao, kha ning dong chay cuc doan 1a bao nhiéu v.v.. . "Chi khi ¢6 16i giai cho nhing cau
hoéi ndy, chiing ta méi c6 thé dé xuat mo hinh, kich thudc cong trinh cn xay dung. Khong phai ngiu nhién
ma hai nha thiy loi X6 Viét ndi tiéng X.L. Kristky va M.F. Menkel d4 phat biéu" ban chét kinh t& nudc nay
nam ngay trong qua trinh dong chay". Nha quéan 1y thay loi va hé théng thay loi ludn luén phai ban khoan,
"co thé chd don dong chay bang bao nhiéu trong mot vai ngay t6i". Du doan chinh xac diéu nay ning cao
dang ké hiéu qua hoat dong ctia cong trinh. Diém chung ciia cac van dé néu trén 13 nha thuy vin ludn ludén
phai dénh gia " c6 thé cho doi nhiing gi ¢ tu nhién?". Tém lai, ta cin phai mo hinh hoa nhiing hién tuong
thuy van.

Mo hinh ho4 dong chay - d6 1a ché tao dong chay, con md hinh toan- quy trinh, cong nghé cua viéc
ché tao d6. Can khang dinh mot diéu: "M6 hinh toan khong thé nao tring hop hoan toan véi mé hinh thuc,
(hién tuong)". Do vay, md hinh toan hoan toan khong phu thudc don tri vao hién tugng nghién ciru. biéu
nay cit nghia vi sao trong vai chuc nim gan day da ra doi hang chuc mé hinh dong chay cting mé phong
mot hién tugng.

10.1. PHAN LOAI MO HINH DONG CHAY

Trén hang trim mé hinh hinh thanh dong chay hién hanh, c¢6 thé théng nhat tach ra hai loai mé hinh
phan biét: mo hinh tit dinh va mé hinh ngiu nhién. Sy phan biét nay ciing ndm ngay trong muc dich mé
hinh hoa: Ché tao chudi dong chay trong twong lai phuc vu bai toan thiét ké hay du bao ngin han dong
chay phuc vu bai toan quan 1y - didu khién hé thong thay loi.

10.1.1. M6 hinh ngiu nhién

Quan niém xac suat lan ddu dwoc Hazen dua vao trong thuy van tir nim 1914. Ngay nay, dong chay
duoc coi 1a mot qué trinh ngau nhién.

V6i quan diém nay, trong ciu trac cac mé hinh ngiu nhién khong c6 cac nhan t6 hinh thanh dong chay
va nguyén lidu dé xay dung mo hinh chinh 13 ban than chudi dong chay qua khr, phai du dai dé co thé boc
16 hét ban tinh cuia minh. Sy that, dong chay 1 hién tugng nhidu nhan té. Timg nhan té dong chay dén luot
minh lai 1a ham cta v6 van cac nhan t6 khac ma quy luat bién ddi ciia chung con ngudi chura mé ta dugc.
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Do vay, trong két cuc cudi ciing, tong hop ctia v6 van cac mdi quan hé twong hd phirc tap, dong chay biéu
hién 1a mot hién twong ngau nhién. Do tinh ngau nhién dugc thé hién nhiéu nhat & dong chay nam va diéu
tiét nhiéu nam dong chay, 16p mo hinh nay hoan toan khong d4nh gia dugc kha ning phat sinh cing nhiing
dién bién dong luc cia qua trinh, ma chu yéu 1a san sinh ra nhing thé hién méi ddy du hon ciia mot qua
trinh ngiu nhién. Ngay nay, linh vurc nay ctia mo hinh hoa dong chay duoc tach ra thanh mét chuyén nganh

riéng cua thuy van dudi tén goi- mo hinh hoa thiy van.
10.1.2. M6 hinh téit dinh

Mic dil ban chat cia dong chay 1a ngau nhién, ciing thira nhan ton tai nhitng giai doan hinh thanh
dong chay, trong d6 nhitng thanh phén tit dinh dong vai tro chi yéu. Qua trinh hinh thanh mét tran 1 do
mua rao 1a mot thi dy minh hoa. Nhu vay, néu nhitng mé hinh ngiu nhién 1a mé hinh tao chudi dong chay
thi mé hinh tit dinh hinh thanh dong chay.

Trong viéc mo hinh hoa hinh thanh dong chay c6 hai cach tiép can:

1. Cdch tiép cdn vdt 1y - todn: Bai toan bién d6i mua thanh dong chay co thé dugc giai cho cac khu
vuc nghién ctru theo cach sau. Trén co so phén tich tai liéu quan tric mua va dong chay cho nhiéu luu vye
thudc vung dia 1y - khi hau khac nhau, tién hanh nghién ctru chi tiét cac hién tugng vat Iy tao nén qua trinh
hinh thanh dong chay va xiy dung nhitng quy luat twong tmg, dugc biéu dién dudi dang phuong trinh, cac
cong thirc toan v.v.. Noi chung, cac phuong trinh, cac cong thirc déu chi 1a cac cach dé biéu dién ba quy
luat chung nhat cta vat chét trong truong hop riéng cu thé:

a) Bao toan vt chit (phwong trinh lién tuc hodc can bang nuéc),

b) Bao toan nang lugng (phuong trinh cin bfmg dong lyc hay phuong trinh chuyén dong thé hién
nguyén ly Dalambera),

¢) Bao toan dong luong ( phuong trinh dong luong).

Sau d6, c6 cac dac trung dia hinh- thiy van dia mao luu vuc, do 4m ban dau, qué trinh mua cung cac
dic trung khi tuong, c6 thé truc tiép bién d6i ngay qué trinh mua thanh qua trinh dong chay ¢ mit cit ctra
ra luu vye theo cac phuong trinh va cac cong thire da dugc thiét 1ap. Trong truong hop téng quat, nhimng
cong thire duge biéu dién dudi dang cic phuong trinh vi phan dao ham riéng thi: Pic trung dia hinh - thiy
dia mao luu vuc dong vai tro cac thong sé phuong trinh (cac hing sé hodc trong trudng hop chung s& bién
ddi theo thoi gian) qua trinh mua cho chiing ta diéu kién bién, con trang thai luu vuc cho chung ta diéu kién
ban dau. Hé Saint - Venant ciing véi nhitng phuong phap sb cu thé giai né cho ta mot minh hoa vé cach tiép
can nay trong viéc mo hinh hod giai doan cubi cting hinh thanh dong chay- giai doan chay trén bé mat luu
vuc va trong mang ludi song.

Linh vuc nay cua md hinh hoa dong chay c6é nhiing dac thu va phuong phap nghién ctu riéng biét
khong thé thiéu dugc nhimg tai liéu nghién ctru co ban cing voi nhimg tai liéu nghién ctru rat chi tiét va tén
kém vé dia hinh, vé cac dic trung thuy dia mao khu vuc, cac dic trung dién bién cua mua theo khong
gian...

Khudc tir sir dung b tai liéu chi tiét vé dia hinh - dia mao cing cac dic trung khac vé luu vuc, ching
ta chi ¢6 mét cach coi luu vuc nhu 1a mot hé dong lyc. Va trong viéc mo hinh hoa sy hinh thanh dong chay,
sir dung cach tiép can thong sd hoa.

2. Cdch tiép cdn théng sé hod 1a cach tiép can thi truong dua trén viée st dung tai lidu quan tric dong
bo gitta mwa va dong chay. Diéu nay cho phép lya chon cac thong sb cia cac biéu thic toan hoc theo tai
liéu do dac.
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Tir nhimg ¥ niém vat 1y (cin nguyén) s& xay dung cu trac chung mé hinh, chira hang loat cac thong
s6 cung cac gia tri ban dau cua ching ¢d ging xuat phat tir nhitng ¥ nghia vat 1y. Sau d6 theo tai liéu quan
tric mua - dong chay cua nhiéu tran 1d trén mot luu vuce cu thé, tién hanh xac dinh bd thong $6.

Khi m6 hinh hod, luu vuc song hoat dong nhu mét toan ti bién d6i ham vao q(t) - mo ta lugng nudc
dén bé mit luu vuc thanh ham ra O(t) - mo ta qué trinh dong chay hinh thanh. Hai cach tiép can trén dan
dén 2 dang toan tr luu vuc L, va Ly:

0=Li(0 q x 2) {qxyz)} (10.1)
z = fxy)
0 = Lx(0,9.9{q(1)}. (10.2)

Toan tir L, - cach tiép can thong s6 hoa mé ta su chuyén d6i ham vao thanh ham ra khong phu thudce
vao ting diém cu thé cua luu vuc, co nghia 1a loai bd su thay ddi theo khong gian cac dac trung luu vyec.
Trong trudng hop nay c¢é thé coi cac thong sb tap trung tai mot diém. Do d6 nhitg mé hinh dugc xay dung
theo cach thong s6 hoa duoc goi 1a mé hinh cac thong sé tap trung.

Toan tr L; mo ta su chuyén ddi co xét sy phan bd khong déu theo khong gian khong nhiing cua céac
dic trung luu ve ma con ca ham vao va ham ra. D6 1a nhitng mé hinh c6 thong s rai (phan bd) hay dugc
goi la nhitng m6 hinh vét 1y - toan.

Céac toan ti Iuu vuc khong phu thude ham vao va ham ra:

L© g9 <L
tir day c6 thé rit ra nguyén 1y xép chong:
Lig\(®) + qu(t} = Liq: (1)} + L{qx(1)}.
L{ cq(v)} = cLig)t}

Vi nhiing mé hinh ding, toan ti luu vie khong phu thude vao thoi gian:

L©Q.q.1) < L(Q.q)
Néu mo hinh tuyén tinh dimg

L(Qqt) <L

Pay 1a md hinh don gian nhat, duoc sir dung trong truong hop khong c6 thong tin gi vé cac dic trung
Iuu vue.

Nhiing mé hinh c6 thong ) tap trung (toan tu luu vuc dang L,) dén lugt minh lai duoc chia 1am hai
loai: M6 hinh "hdp den" va m6 hinh " quan niém".

M&6 hinh " hép den”. "Hop den" - thuét ngir ding trong diéu khién hoc dé chi nhimg hé théng ma cau
tao va cac thong s6 ciia n6 hoan toan khong 1 rang, chi co thé duge xac dinh trén co s¢ nhiing thong tin
vao - ra. Trong thyc té san xuat, d6i khi xudt hién tinh hudng khi can xay dung nhitng quan hé mua - dong
chay ciing chi ¢6 nhimng quan tric & dau vao (mua) dau ra (dong chay) hé théng. Nhitng truong hop nay
budc phai coi luu vire 1a mot "hop den". Tinh trang thiéu thong tin vé luu vuc chi cho phép xay dung nhiing
mo hinh thd so nhat; khi xay dung chiing nguoi ta ciing hoan toan khong c¢é thong tin gi vé& luu vire ngoai
viéc coi n6 1a mot hé thdng tuyén tinh va dimg. Do vy, trong thay van: mo hinh "hop den" ddng nghia véi
m6 hinh tuyén tinh - dimg.

L6p mo hinh "hop den" xudt hién kha sém vao thoi ky dau cua su phat trién mé hinh thuy vin tat
dinh. Ngay nay 16p mé hinh nay chi con ton tai voi tu cach mé ta mot giai doan cudi trong sy hinh thanh
dong chay - giai doan chay: giai doan bién ddi 16p cip nudce trén luu vuc thanh dong chay & cira ra.
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M6 hinh quan niém: Qua trinh bién d6i mua thanh dong chay - mot qua trinh phi tuyén phtc tap gom
nhiéu giai doan. Cung v&i sy phat trién cta Iy thuyét hinh thanh dong chay, mé hinh quan niém ra doi. Co
thé dinh nghia mo6 hinh quan niém 1a loai mé hinh dugc md ta boi mdt tdp hop cac quan hé toan hoc, tirng
quan hé biéu dién timg mit riéng ctia qua trinh, nhung két hop lai chung mé hinh hoé ca qua trinh tron ven.
V6i su xudt hién ciia may tinh dién tir vao giita nhitng nim 50, 16p mé hinh "hop den" hoan toan i budc
truée nhitng mo hinh "quan niém" cho phép mé ta day da hon, chinh xac hon qua trinh " mua -dong chay"
duoc hinh thanh tir hang loat cac qua trinh thanh phén mua, bdc hoi, dién triing, tham thuc vat, nudc thim,
chay mit, sat mat, ngam... Ngay nay, c6 thé thay hang loat cic mé hinh quan niém rat phat trién nhu mo
hinh SSARR (M¥), TANK (Nhat), STANFORD - 4 (M¥), CLS (Y), HMC (Lién X6), SMART (Bic Ailen),
GIRARD - 1( Phap).v.v...

10.1.3. M6 hinh dgng hrc - ngiu nhién

Trong nhitng ndm gan day di xuat hién nhitng xu hudng lién két cach tiép can tat dinh va ngiu nhién
vao viéc mod ta cac hién tugng thuy van. Viéc xét tinh ngu nhién cua cac qua trinh trong mé hinh tit dinh
dién ra theo 3 phuong huéng:

1. Xét sai s tinh toan nhu mot qua trinh ngau nhién va tré thanh mot thanh phan trong cac mé hinh tat
dinh.

2. Str dung cac mo ta xac sut - théng ké (ludt phan bd) cua cac tac dong khi tuong - thuy vin voi tu
cach 12 ham vao ciia md hinh tat dinh.

3. Xét cac quy luat phan bd xéc suit theo khong gian ciia tac dong khi twong - thity van vao luu vue.

Vi nhitng ¥ tudng nay di hinh thanh nhitng mé hinh dong luc - ngéu nhién. Do sy phirc tap ctia van
dé, 16p mod hinh nay mai chi o giai doan dau cua su khai sinh. Su phan loai mo hinh néu trén dugc trinh bay
nhu trén hinh 10.1

M® hinh toan dong chay
/ \
M hinh tit dinh Mo hinh ngau nhién
Mo hinh théng s tap trung Mo hinh théng sb phan phbi
AN |
M6 hinh hép den M0 hinh quan niém Mo hinh vt I - toan
Hinh 10.1. So’ dd phan loai m6 hinh toan - dong chay

Mo hinhdong lyc - ngau nhién
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10.2. NHUNG NGUYEN LY CHUNG TRONG VIEC XAY DUNG MO HINH " HOP BEN" - LOP
MO HINH TUYEN TINH DUNG

Khi xay dung mé hinh "hop den" chung ta hoan toan khong c¢6 thong tin gi vé cc dic trung luu vuc
cung voi nhitng qua trinh xay ra trén nd ngoai gia thiét: luu vuc 14 hé thong tuyén tinh - dimg. Can lam
sang to, trong nhimg didu kién nao c¢6 thé coi luu vuc hodc doan song 1a hé tuyén tinh - dimg?

1. Nhu phan trén dé néu, dé dam bao nguyén 1y "xép chdng", ciu tao hé théng cing nhitng dic trung
ctia né khong duge phu thude vao ham vao (tac dong) va ham ra (phan tmg). Diéu nay con cd nghia ring:
Céac dac trung thuy dia mao luu vuc va doan séng (d6 dbc mat nude, hé sb nham, téc do truyén It va thoi
gian chay truyén) khong dugce phu thudc vao luu luong nude. Nhu vy hé thity van khong phai 1a tuyén
tinh, nhung gia thuyét vé tinh tuyén tinh cia n6 trong nhiéu truong hop to ra rat hiru ich véi tu cach 1a sy
xap xi ban dau.

2. Néu nhu thoi gian cta qué trinh hinh thanh dong chay nho hon nhiéu so v6i khoang thoi gian trong
d6 nhimng dic trung cia luu vuc hay doan séng ¢ nhitng thay déi dang ké thi c¢6 thé coi luu vuc (doan
song) 1a mot hé dimg (véi nghia 1a khong thay doi theo thoi gian).

Truong hop téng quat, hoat dong cua mot hé dong luc tuyén tinh - ding dugc mo ta bdi nhiing
phuong trinh vi phan thudng, lién hé phan tng hé thdng Q(t) véi tac dong g(t):

d" d d" d
a —Q+...+a17?+aoQ(t):ﬂn%+...+ﬁld—3+ﬁoQ(t) (10.3)

"dt"

Céc hé sé a;, B 1a cac hing s6 mé ta dic trung cua luu vuc (doan song).

Nhu viy, cong cu toan hoc dé mé ta va phan tich nhitng mé hinh hop den 1 1y thuyét phuong trinh vi
phan thuong tuyén tinh. Trong khi xdy dung cac mo hinh "hop den" vé dong chay, cac tac gia thuong két
hop su mé ta toan hoc véi su turong ty vat 1y thong qua cac nguyén té vat 1y. Hai nguyén té vat Iy co ban
nhat, c6 mat hau hét trong cac mo hinh "hop den" khac nhau la: Bé chira tuyén tinh 4; va kénh tuyén tinh.

1. Bé chira tuyén tinh 4;, d6 1 bé chira trong trung c6 luu lwong chay ra ty 18 thudn véi thé tich nude

trong do:
0,= CW, (104
Nhu sé théy rd sau nay, hoat dong cua bé chira tuyén tinh lu6n ludn c6 dugc su mod ta badi toan tir co
ban c6 dang:
4, zaii+bi, (10.5)
dt

trong d6, a; va b; 1a cac dac trung cta bé chira. Mot bé chira myén tinh c6 thé c6 mot hodc vai cira vao, mot
hodc vai ctra ra. Cac mod hinh dong chay khac nhau ciing mot phan do su két hop khac nhau cta bé chta
tuyén tinh.

Mo hinh dong chay ving ndii do nhém nghién ciru LM. Penhixdp dé xuat hai bé chira thang ding.
Trong md hinh TANK, M.Sugawara st dung nhiéu bé méc ndi tiép - song song. Mo hinh Kalinhin -
Miliukép - Nash gdm nhiéu bé chira tuyén tinh mic ndi tiép.

2. Kénh tuyén tinh: d6 1a kénh tuong trung c6 chiéu dai x véi thoi gian chay truyén t khong déi véi
moi cép luu lugng Q. Nhur vy, khi lan truyén trén kénh tuyén tinh, hinh ddng dudng qué trinh luu luong
khong bi bién dang. C6 nghia, néu ham vao q = f(t), thi ham ra:

O=f(r-9.
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Bé tuyén tinh c6 tic dung 1am bién dang (bet) song 1, kénh tuyén tinh c¢6 tac dung dich chuyén song
1ii. D6 13 hai nguyén t6 co ban nhit tao nén mé hinh khac nhau. Trong mé hinh ciia Dooge J.C.1., cac bé
tuyén tinh va cac kénh tuyén tinh dwoc mic xen k& timg d6i mot.

Dién tich Iuu vuc duoc chia thanh n phan béi cac duong ding thoi. Timg dién tich b phan dugce coi 1a
mot cip kénh tuyén tinh va bé tuyén tinh. Nhu vy, lugng nude dén bé thir i gdm 2 bd phan: dong chay tir
bé (i-1) qua kénh tuyén tinh vao bé i va lwong mua roi truc tiép xudng bé i. M6 hinh cua Dooge truc tiép
hoan thién m6 hinh cta Nash.

Khi xay dung mo hinh, tuy thudc vao kha niang diéu tiét cua luu vuc cung sy cam nhan tinh té cua
nguoi xdy dung, dé quyét dinh s6 bé chira, kiéu két hop giira ching va vai cac kénh tuyén tinh. Nén luu y
lra chon cdu trac don gian nhit ma van dam bao d6 chinh xéac. Su phirc tap hoa mé hinh déi khi t6 ra thira
va din dén luy tich sai s6 tinh toan. Trong viéc xac dinh bd thong s, mo hinh phuc tap, nhiéu thong sb, s&
thuong gip phai hiéu ing "ra qua k§" khi xy duyng mé hinh, hoan toan c6 thé sir dung cac loai bé chira phi
tuyén va kénh phi tuyén. Trong muc nay chi trinh bay nhimng k¥ thuat co ban nhit cta viéc xdy dung 16p
mo hinh tuyén tinh - dimng.

10.2.1. Mot s6 cAu triic mé hinh tuyén tinh co ban

1. Bé md phong tac dung diéu tiét cta long song trén doan song c6 lugng nhap khu giita, nguoi ta sir
dung k¥ thuat méic ndi tiép cac bé tuyén tinh.

S N a. 1"
A A

1 A3 A
I

—>| " |—

Cl— —| " |—
\l/RZ le, \l/Rn

Hinh 10.2. So dé méc néi tiép cac bé tuyén tinh

Hoat dong ctia bé tuyén tinh nay dugc mo ta boi phwong trinh vi phan dang:

aw.
—+=0.,+q.—0. —R.. 10.6
dt Ql—l Qz Qz i ( )
Céc luu luong ra khoi bé ty 18 thuan véi luong nude trong bé:
O, =CW, (10.7)
R =yW (10.8)
tu (11.7) va (11.8) tacod
dw. 1dQ,
dt ¢ dt
R="i0. (10.10)
Ci
Thay (10.9), (10.10) vao (10.6), ta co:
d
a, %+biQi =0, +q, i=12,..,n (10.11)
t
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1 .
véi @, =—, b =1+21.

C. C.

1 1

Qué trinh truyén 1ii trén doan séng dugc mo ta boi hé n phuong trinh vi phan:

dQ
athl"'lel =0, +4,
dQ
azTi"'szz =0, +4q,
an%-f-ann IQW_1 +q,. (10.12)

Heé (10.12) twong duong voi mot phwong trinh vi phan bac n. Dé dat dugc diéu do, ta tién hanh nhu

1

sau: Giai phuong trinh thir hai trong hé dbi v6i Q;, 1y dao ham cua né, thay Q, va tim duoc vao

phuong trinh thir nhét s& co:

d? d d
4116127Q22+(611b2 +a,b,) Qtz +b,b,0, =0, +q, +...a]%+blq2 (10.13)

d

hoac:

d d d
(a1z+bl)(025+szQ2 =0, +¢, +(“15+b1j%-

Twong ty giai phuong trinh thir ba trong (10.12) ddi véi Q,, 1y dao ham béc 1, bac 2 d6i voi O, va thé

vao (10.13). Tiép tuc thuat toan nay dbi véi O, va cudi cung ta duoc:
n d n—1 k d
H a;,—+b, Q:Qo"‘%"'z H a;—+b; |1g;.- (10.14)
i=1 dt k=1[ =1 dt

Nhu viy vé trai cia phuong trinh dang (10.3) luén c6 thé dua vé dang tich ciia cic toan tir 4; dang
(10.4) nhu trong (10.14).
Trong truong hop cac bé tuyén tinh 4; déu nhu nhau a,=a va b=b dbi voi moi i:
d Y (g
a—+b| 0=0, + a—+blg (10.15)
{ d j 0 kzz;, di K+l
Két hop v6i lugng nhap khu gitra phan bd déu trén doan séng g,=¢ véi moi :
A"0=0y + q(l+ A+ A +..+4™) (10.16)
voi 4 1a toan tir tur (11.4)
Trong trudng hop khong cé lugng nhép khu gitra ¢; = 0.
L d
[T a—=+b]0=0 (10.17)
i=1 dt

va néu nhu cac bé tuyén tinh nhu nhau:

(aier] 0=0,. (10.18)
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2. Dé mo ta tac dung diéu tiét luu vuc thuong sir dung k¥ thuat mic ndi tiép - song song n bé tuyén
tinh, tuong trung cho cac tang dat dan nudc khac nhau:

0y = Ry - luong cip nudc trén bé mit luu vuc.

n
0= z O, - luu lugng nudc tai mat ¢t ctra ra luu vuc.
1

R; - luu luong ra tai bé A; nhung vao bé 4., tuong trung cho sy thAm.
0O; - luu luong ra khoi bé 4; tuong trung cho dong chay mat.

Hoat dong cua timg bé 4; dwoc mo ta boi phuong trinh:
dw,

7 =R; | -Q; - R (10.19)
Q; = C;W;
A (10.20)
Q=R
A
v
A,
M- -~ Q
Aj

A, Q Hinh 10.3. So dd mac ndi tiép - song song cac bé

Qué trinh diéu tiét trén toan luu vuc duoc mé ta béi hé phuong trinh tuyén tinh:

dO.
b0 -0, =123 (10.21)
dt
1 c, + . C. c. . \c. +7.
a=—, b 497N i gi =S , b= '_1(' ]/’)- (10.22)
G G CiVin CiVia

Nhu vy twong tu thuat toan da trinh bay & trén c6 thé viét:
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e d ........... e (10.23)
(ak_—"_bkj 0, =0,
1 i

Nhan hai vé ciia (n-1) phwong trinh ddu cia (10.23) véi toan tir dang:
n

d
[T (@ +bp)
k=i+1
1i tién hanh cong tat ca . Phuong trinh (10.23) s& co:

[T+ 00@ +@+..+ Q) -

k=1

(10.24)
H(akd+bk)+H(akd+bk)+ (@, 5 b,)+1|Q

Nhung vi: Q = ZQl ta co:
i

[H(akd +bk} ZH(akd +b, +1) Q) .

j=lk=+1

Trong viéc mo phong su diéu tiét cua luu vuc do mbi quan hé (10.22), cac bé chi c6 thé tuong tu nhau
tur bé tha hai tro di:
a;=a; bi=bi=23,...n
Trong truong hop nay:

d
(q dt+b)(a—+b) —1}2 Z(a—+b) -j Q. (10.25)

10.2.2. Him 4nh huéng. Biéu thire toin hoc 16p md hinh tuyén tinh

Tir 1y thuyét phuong trinh vi phéan tuyén tinh tinh dao ham thuong thay rang nghiém cta phwong trinh
(10.3) thoa mén nhirng diéu kién ban dau: O(ty) = 0y, Q'(ty) = .... = 0" ¢6 thé biéu didn duéi dang:

0(t)=0(t)+ 0" (¢) (10.26)
trong do:

Q(Z) - nghiém cuia phwong trinh thuin nhét
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O° (¢) - nghiém riéng ctia phuong trinh khong thuan nhat thoa méan diéu kién ban dau bang 0.
O(ty) = Q'(ty) = 0""(1) = 0.
Do tinh chat tuyén tinh Q(f) c6 thé biéu dién dudi dang mot t6 hop tuyén tinh ctia n nghiém riéng

ctia phuong trinh thuan nhat.
0 =2 C,0, (1) (10.27)
k=1

trong d6 Cy - cac hang sé duoc xac dinh boi diéu kién ban dau qua viéc giai hé phuwong trinh dai sé tuyén
tinh sau:

C O @)+ C0(t)+..+C.0,(t,) =0,

(10.28)

CO" (1) +C,0" (1) +..+C,0" (1) = 0"
Dinh thirc ma tran hé sb vé trai 1a dinh thirc Vronski tai to:
0,(,) 0,(t)...  0,(t)
A=\0' (1) 0, (t)... 0,() | (10.29)
0" (%) 0, (w) 0, ()
Do céc nghiém Q, (¢) (i=1,2,...,n) doc 1ap tuyén tinh nén hé luén ludn ton tai mot nghiém duy nhét c6

thé xac dinh theo cong thirc Crame:

trong do 4 la dinh thirc nhén dugc tir dinh thic Vronski sau khi thay c6t thir £ trong (10.29) béng cOt cac

diéu kién ban dau:
O,
(O

(n-1)
0

Trong toan hoc dd ching minh, voi diéu kién ban dau bang 0, phuong trinh phy tro cua (10.3) ¢o
dang:
L,(P)
L,(P)

op) = q(P) (10.30)

trong d6: P = a + ib (a>0) - mdt s6 phic;
LoP)=a,P" + a P+ ..+ P + o
LAP)=B.P"+ B P +..+ BP+ S
Q(P)= Q) va q(P) = q(t)
¢ nghia 1a Q(P) va q(P) 1a céc tao hinh cta O(f) va ¢(z) nhan duoc bang bién ddi Laplace:
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Q(P) = [ Q(t)dt

q(P) = [ e q)dt

Ham P(P) = iﬂ EP)

a

duogc goi 1a ham truyén, va(10.30) duoc viét dudi dang:
Q(P)=P(P).q(P) (10.31)
Tu (10.31) suy ra:
O(P) - [P(t-1)q(z)dr
0
va theo dinh 1y vé nguyén ban duy nhét ta cé:
O(t) = [ P(t - 1)q(r)dr (10.32)
0
Biéu thuc (10.32) duoc goi 1a tich phan Duhamel va d6 ciing chinh 1a nghiém riéng ciia phuong trinh
vi phan tuyén tinh khong thuan nhat véi cac diéu kién ban dau bang 0.

Q1) = jP(r—r)q(r)dr (10.33)

Ham P(z-7) trong (10.32) dwoc goi 1a ham anh hudng va 1a nguyén ban cua ham truyén P(P):

LP)

a

P(t) «

Trong qua trinh xay dung mo hinh ham truyén P(P) ludn ludn co thé xac dinh duoc d& dang va sau do
sir dung bang tra tao hinh - nguyén ban ciia phép bién ddi Laplace dé xac dinh ham anh hudng P(?).

M6 hinh ham tuyén tinh déu co dang chung la:
o) = Z%Q(t)+IP(t—r)q(r)dr (10.34)
1 t

Biéu thuc (10.34) 1a dang téng quat cua tat ca mo hinh "hop den". Cac mé hinh "hop den" dugc phan
biét v&i nhau béi:

1. Dang gidi tich ham anh hudng P(#-7);

2. Céch xac dinh ham anh huong;

3. Cach xét Q; ).

V6i chirc nang cia minh mé hinh "hop den" moé ta qua trinh chay diéu tiét cua long din luu vuc véi
nhitng tang dat khac nhau. Do viy ngay nay mo6 hinh "hdp den" 1a b phan khong thé thiéu dugc trong cac
md hinh "quan niém" su hinh thanh dong chay.

10.3. GIOI THIEU CAC MO HINH HOP BDEN TRONG TINH TOAN THUY VAN
10.3.1. Mé hinh Kalinhin - Miuliakdp - Nash

Nam 1958, khi nghién ciru sy lan truyén song xa ¢ ha luu cic tram thuy dién, G.P.Kalinhin va
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P.I.Miuliakov da chia doan song ra n doan nhé dudi tén goi "cac doan sdng déc trung".
Céc doan song dac trung dugc chon c6 d6 dai sao cho tdn tai moi quan hé don tri tuyén tinh gilra
lugng nudc trong nd voi luu luong chay ra.

Nhu vay thuc chét "doan song dac trung" 1a mot bé tuyén tinh, ma co ché hoat dong dugc mo ta bai:

dw.
dtl =Qi1-@Q;
W; =7,Q;

trong d6 7; - thong sé mang ¥ nghia thoi gian chay truyén trén "doan song chay truyén dic trung thir i".
Hai phuong trinh trén twong duong véi mot phuong trinh:

do;
% dt + Qi 9.

Nhu vay toan tir 4; trong truong hop nay céd dang:

d
A. :T._+l Vol a; =1, bi:].
1 1 dt

Mic nbi tiép n "doan séng dic trung" twong ty nhau, phuong trinh (10.17) tr thanh:
d ) _
TIEH Q=0 v6i t=1, va bi=1.

Céc nghiém riéng cua phuong trinh thuin nhét c6 dang:
1

Qi (t) = tHg?; >

n-1  t-r
Plt-r)=| ——|1=E] o (10.35)
T (n-1)! T,

Cong thirc twong ty ciing dwoc Nash tim ra khi gia thiét rang luu vire duoc cdu tao tir n bé chira tuyén

va ham anh huong tré thanh:

tinh v&i quan hé don tri - tuyén tinh giita thé tich nu6c va luu luong.

Nhu dé phén tich, ham anh huéng Kalinhin - Miuliacdp - Nash c6 hai thong s n va 7 1a trudng hop
riéng ctia ham anh huong 3 thong s6. Viéc dua thém thong sd b vao lam ham anh huéng "déo" hon, ngoai
viéc d@ thich nghi véi viée xét tac dung diéu tiét cua long song, con kha ning xét dwoc can can nude (cac
t6n that boc hoi, mét nudc...).

10.3.2. Puwong luu lwong don vi

Phuong phép 1an dau tién do Sherman dé nghi vao nam 1932, sau nay duoc nhiéu tac gia khac phat
trién va hoan thién. N6i dung ctia phuong phap dya trén 3 luan diém:

a. Puong qué trinh luu lugng, duoc hinh thanh tir lwong mua hiéu qua 1 din (25,4 mm) roi déu trén
khip khu vuc trong mot don vi thoi gian, 13 dic trung khong ddi cia mot khu vuc. (Pudng qua trinh dé
duoc goi la duong Iuu lugng don vi).

b. BPuong qua trinh Iuu lugng, dugce hinh thanh tir n din roi déu trén khép Iuu vyc trong mot don vi
thoi gian, c6 thé nhan dugc bang cach nhan tung d6 dwdng luu lugng don vi véi n.

146



¢. Puong qua trinh luu lugng, duoc hinh thanh tir lugng muwa hiéu qua roi déu trén khép luu vuc trong
1 s6 don vi thoi gian, co thé nhan duoc béng cach cong cac duong qua trinh dugc hinh thanh do lugng mua
trong tung don vi thoi gian.

Phan tich 3 luan diém trén thiy ring ching hoan toan twong dwong véi nguyén ly xép chdng va viée
tinh dong chay tai mit cét cira ra tir qu trinh mua hiéu qua vé6i didu kién don vi thoi gian Ar — 0 hoan toan

theo biéu thirc:

0(1) = [P(t-r1)q(r)dz -

trong d6 P(t-7) - dudng luu lugng don vi; ¢(7) - qua trinh mua hiéu qua.

Nhu véy, thuc chat dudng qué trinh luu lwong don vi 14 hinh dnh ciia ham anh hudng trong mé hinh
"hop den" va ching dugc phan biét voi cac mo hinh "hdp den" khac boi tinh doc dao riéng bi€t trong viéc
xac dinh ham anh huong thong qua duong luu lugng don vi.

Céch don gian nhét xé4c dinh duong luu luong don vi dugce rut ra tr chinh dinh nghia cia né: Chon
nhiing tran i do lwgng mua roi déu trong mot don vi thoi gian, 10i chia tirng tung d6 cho téng lwong li.

10.4. NGUYEN LY XAY DUNG MO HINH "QUAN NIEM" DONG CHAY

Céch tiép can trong viéc xay dung mé hinh "quan niém" 14 cach tiép can thong s6 hoa:

1. Cho day cac s6 liéu quan trac vé mua X(t) va dong chay ¢ mat cit cira ra luu vue Q(t).

2. Can tim toan tir chuyén doi tt nhit tir mua ra dong chay.

Céu triic clia toan tir ciing cc théng s ctia nd, noi chung 14 khong c6 san.

Tuy nhién, trong hoc thuyét dong chay dé c6 nhing co s& 1y thuyét va thuc nghiém vé sy hinh thanh
dong chay néi chung va trén 1 s6 luu vuc cu thé. Piéu d6 dan dén hinh thanh 1 s thong tin vé cac 16p toan
tir can thiét cing pham vi bién di cac thong sé cua chang (ly thuyét thim, tich dong, anh huong cua rimg,
dong chay suon dbc, chay ngam v.v...).

Xay dyng md hinh gdm 2 giai doan:

- Thiét 1ap cdu trac md hinh

- X4c dinh thong s6 mé hinh.

10.4.1. Xay duwng ciu tric md hinh

Day 1a khau xac dinh nhiing quan hé toan hoc mé ta dién bién hién twong.

Trong cong viéc nay, nha moé hinh phai rat am hiéu hién tuong, hiéu 16 nhitng tdc dong chinh dén dién
bién hién tuong va co tri tuong tugng phong phii dé khai quat hod hién twong. Khi thiét 1ap céu tric mo
hinh hinh thanh dong chay, can phéc thao so dd khdi vé timg qué trinh thanh phan ciing su tac dong tuong
hd giira chiing.

Trong md hinh Stanford-4, nudc c6 thé dugc trao ddi theo hai chiéu: di xudng va di 1én. V&i mot s6
mo hinh khac, nuée chi c6 mot chiéu di xudng (mo hinh SSARR). Nét chung ctia cac mo hinh quan niém la
déu sir dung cac bé chira dé mo ta cac dang ton thit va diéu tiét khac nhau, do vay, phuong trinh tinh toan
chu dao trong md hinh 1a phuong trinh cin bang nudc. Viée dwa ra bé chira ngdm vao mo hinh cho phép

mo hinh mé ta dugc ca phin dong chay mua kiét.
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Noi chung, sy hinh thanh dong chdy trén cac luu vuc cu thé rat khac nhau, do vay khong c6 mot mo
hinh van ning nao ding cho tit ca moi truong hop. Nha thiét ké mé hinh phai ndm virng hién twong cu thé
dé c6 su cai bién can thiét.

N6i chung, khi thiét 1ap mo hinh hinh thanh dong chay can d& cap va giai quyét nhimng van dé sau:

1. VAn d& mua trén luu vuc (ham vao): ¢ can hiéu chinh s liéu mua tai cac diém do (béng thung
hodc may tu ghi)? Néu cin, cach hiéu chinh. C6 can hiéu chinh sy phan phdi khong déu cua mua theo
khong gian? Néu can, cach higu chinh?

2. Vén d tdn that do tham thuc vat, do tich dong trén mat luu vyce, do tham, cach xét tac dong cua do
am ban dau. Nhiing gia thiét nao vé dién bién qua trinh thim, c6 xét dén dic tinh cua tang thd nhudng? Néu
¢6, nhu thé nao?

3. C6 xét dén ton thit do bdc hoi? Néu co, cach xét (voi do chi tiét nao xét dén cac yéu t6 khi twong:
tdc d6 gio, nhiét do khong khi, d6 thiéu hyt bio hoa v.v...).

4. Cach tach qua trinh dong chay ngam ra khoi dong chay tong cong tai mit cét cira ra luu vyc?

5. C6 xét dong chay sat mit (néu co, cach xét)? C6 xét lugng nude hdi quy tir tang thé nhudng vao
song?

6. C6 xét tinh hudng dong chay khong phai dugc hinh thanh 1én toan bé dién tich luu vuc (co nhiing
chd triing khép kin) néu c6, bang cach tinh dién tich hiéu qua?

7. Cach xét chuyén dong song lii trong mang song-su giao thoa cua séng lii trén dong chinh véi cac
song nhanh, su bet song li v.v...

8. Bing cach nao xét duge mot bo phéan trén dudng qua trinh luu lwong dugce gy ra boi lugng nudce
tdn lai cua tran 1d trude v.v...

Giai quyét nhitng van dé néu trén, thiét 1ap nhimg cong thirc mé ta qua trinh, dong thoi ludn ludn phai
suy xét: Nhitng dai lwong nio trong cac cong thirc cho dudi dang nhimg gia tri sé xac dinh, nhimg dai
luong nao c6 thé duoc tinh theo nhimg cong thirc vat 1y va nhitng dai lugng nao dong vai trd thong sé can
phai xac dinh nhd nhirng tai liéu quan tric vao - ra. Chi sau khi giai quyét nhitng vin dé néu trén méi c6 thé
thiét 1ap mot cdu trac cua mo hinh. Can cha ¥ ring mé hinh toan dong chay 1a mot chinh thé thong nhét,
cac qua trinh thanh phan lién quan véi nhau mot cach mat thiét va hitu co, do vy xét anh hudng cia mot
qua trinh nao d6 dén dong chay chi c6 thé lam dugc sau khi di xdy dung tron ven mé hinh. Ngoai ra cac
nhan t6 hinh thanh dong chay rat bién dong theo khong gian. Néu c6 co ché hoat dong va sb liéu quan tric
clia mot qué trinh nao d6 tai mot diém, thi khong thé chuyén rap khuon cho toan khu vuc (Vai trd cua timg
qué trinh thanh phan bién d6i tir diém nay sang diém khac, tir luu vuc ndy sang luu vuc khac). Diéu nay
dan dén viéc lya chon cdu trac mé hinh quan niém mang tinh mo mam, cam nhan. biéu nay ciling cit nghia
vi sao viéc lap ghép nhimng két qua nghién ctru hién dai vé timg qua trinh thanh phan (mua, thim, bdc hoi,
diém triing, dong mat, sat mat, ngfim v.v...) cua nhiéu tac gia khac nhau dé mong ¢6 dugc mdt mo hinh tdt
d3 that bai. Piéu nay ciing cho thiy vi sao cac mo hinh quan niém khéc xa nhau ca vé cau trac 1an sb lidu
ban dau sir dung.

Do vy viéc xdy dung mo hinh mang day tinh sdng tao cing voi viéc am hiéu tuong tan hién tuong
trén tung luu vuc cu thé.

10.4.2. Xac dinh thong s6 mé hinh

Céac md hinh thong sb tap trung déu chira dung nhiéu thong sé cin duoc x4c dinh trén co s& nhitng tai
liéu quan tric vao-ra cua hé théng. V& mit toan hoc, c6 hai phuong trinh thiét 1ap thong s6 mo hinh:
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phuong phap t6i wu hod va phuong phép giai bai toan nguge. Phuong phap thuong dung trong thuc té hién
nay 1a khir-sai duoc coi 1a phuong 4n thd so nhit ctia phwong phap tdi vu hoa.

1. Phurong phdp t6i uu hod. Pay 14 bai toan thun, cho biét thong sd vao va bo thong sé mo hinh, can
xac dinh ham ra ciia hé thong. Thyc chat tdi uu hoa 12 bai toan diéu khién hé thong. Muc tiéu diéu khién 1a
ham ra phai dang véi tin hidu do dac, con bién diéu khién 1a chinh véc to thong sé mé hinh.

Can phai xac dinh biéu thirc toan hoc ciia muc tiéu:

n T
k=Y [low-8.a)f 0@yt > min (10.36)
i=1
trong do: n - tong s6 tran 1d, 7 - thoi gian mot tran 1,  Q(¢),0(f,a) - cic quéa trinh do dac va tinh toan,
a=(ay, a a) - véc to thong s6 mé hinh.

Ham f{Q(t) dugc dua vao nhim ting ty trong nhing tung 16 16n (dinhlii). Can xac dinh véc to a dé
ham muc tiéu K dat cuc tiéu. Ngay nay da co nhiéu thuét toan ti vu di manh dé tim cuc tri cua nhiing
phiém ham muc tiéu phirc tap. Mot trong nhiing thuat toan thudng dung 13 thuat toan Rosenbroc. Nhung &
day, ban than nhimng phwong phéap toan hoc khong giai quyét s chinh xac ciia nhimng thong sd ciing nhu sy
thanh cong cua qua trinh t6i wu hod. Mot 1an nita, chung ta thiy ndi 1én vai tro cing nhing kinh nghiém va
su hiéu biét hién twong vat 1y ctia nguoi thiét 1ap mo hinh. Sau day trinh bay nhing kinh nghiém c6 tinh
nguyén tic trong viéc didu hanh qua trinh i wu.

a) Nguyén tic lwa chon s6 liéu. Trong qua trinh t&i wu, mot s6 thong sb t6 ra khong anh huong gi t6i
ham muc tiéu. Nguyén nhan chinh cua hién twong nay 1a trong nhiing s liéu dung dé ti wu, chua c6 nhiing
s6 liéu x4c dinh o rét vai tro cua cac thong sd. Dé khic phyc tinh trang nay, nhimg sb liéu dung trong qua
trinh t6i wru phai bao gdm nhimng tran 1ii c6 diéu kién hinh thanh hét sirc khac nhau: du 16n, du nho, du dang.
Do chinh xac cua céc thong ) phu thude nhiéu vao do chinh xac, muc dai biéu va khéi lugng cia nhiing tai
lidu ban dau. Nhitng tran Iii khong d tin cdy s& gay ra nhiing sai léch dang ké cho ting thong s riéng biét.
Do vay, dé tdi wu phai chon nhiing trén Iii c6 d6 tin cdy cao nhét.

b) Nguyén tdc tién hanh: c6 hai cach tién hanh qua trinh t&i wu:

Cdch I: Tbi wu riéng ré timg tran 1d, dugc cac bd thong sb khac nhau, sau dé 1iy bo thong sb trung
binh cho tit ca céc tran.

Cdch 2: Tién hanh téi vu ddng thoi cho nhiéu tran 1, duge mot bo thong sé chung cho tat ca cac tran
lii. Kinh nghiém cho thiy hai cach t6i vu nay cho két qua rit khac nhau. Véi timg tran 1, ludn luén tim
duoc mot thong s6 thich hop. Do dac thu riéng cua tung tran I, mot s6 thong s6 o thé bi sai léch. Didu
nay dan dén cac bo thong sb cia cac tran 1d rat khac nhau. Dé dam bao ¥ nghia cia cac thong s6, dam bao
d6 bén vimng, 6n dinh cia chiing, dé t6i wu phai sir dung nhiéu tran 1ii. Kinh nghiém cho thay s liéu ding
dé t6i wu khong it hon 5 qua trinh dong chay khéac nhau.

¢) Nguyén tic phirc tap hod dan mé hinh, do giao su Kuchmen dé ra. Thuc chét cua n6 1a viée tbi wu
hoa dugc tién hanh theo timg giai doan. Trong bo théng sé mo hinh, trong lugng cua timg thong s khong
ddng déu nhau, tinh chat cua cac thong sé ciing khong gidng nhau, c6 thong sb anh huong toi dinh, co
thong s6 chi anh huong dén tong luong, co thong so anh hudng tdi nhanh 1én, c6 thong s6 anh hudng toi
nhanh xuéng... That sai 1dm néu dua tit ca nhitng thong s d6 vao t6i wu cung mét luc. Viée phtc tap hoa
dan cdu trac mé hinh dugc bt dau bang viéc thir nghiém mé hinh don gian nhat, bao gdm céc thong sb t6i
thiéu. Trén co s da t6i vu dugc cac thong s6 d6, mo hinh s& dugc chinh x4c hoa nhd viée dua dan thém
cac thong s6 méi, mo ta chinh xac thém hién tugng. 0] ting giai doan, cac thong s6 duge t6i wu mot cach
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ddc lap trén co so cac thong s6 cua giai doan trudc nhan nhiing tri s6 ban dau bﬁng cac tri sb6 da duoc tdi
uu.

2. Phwong phdp gidi bai todn ngwoc. Pay 1 bai toan biét cac thong tin vao - ra ctia hé thng, can xac
dinh bg thong sé md hinh. Tinh chét ciia bai toan nay Ia phi chinh, c6 nghia 1a nhiing sai s6 khong 16n 1im
ctia s liéu ban dau (dung dé giai bai toan nguoc) s& dan dén nhimng sai sd rat 16n cta nhitng dai lugng can
xéac dinh. Thi du khi giai bai toan thuan, nhiing dic trung cua luu vuc (d6 doc, suon dbc, kha ning tham
cua dat, tham thuc vat, dia hinh bé mat luu vuc V.V) rat bién dong theo khéng gian; chiung can phai dugc
trung binh hoa theo mot cach nao d6 va cach trung binh ho4 nay du sao ciing it anh huéng t6i két qua tinh
toan - dong chay & mit cit cira ra luu vuc.

Khi giai bai toan ngugc, nhitng thay d6i nhé trong s6 lidu ban dau (qua trinh dong chay) co thé tuong
tng voi nhitng thay doi rat 16n cia cac dic trung luu vue, do vy ciing anh hudng rat 1on dén cac thong sd
mo hinh. Trong nhitng ndm 70, nhimg nha toan hoc X6 Viét Tikhondp, Lavrenchev, Ivanov di xay dung li
thuyét bai toan phi chinh. Nhitng cong trinh toan hoc ndy méi chi dimg & viée giai phwong trinh Volte bac
moét. Gido su Kuchmen d3 van dung i thuyét nay trong viéc xac dinh cic thong sé ciia ham anh hudng
Kalinhin-Miuliakp-Nash.

Nhu véy, 1y thuyét toan phi chinh méi chi ap dung dugc trong mé hinh tuyén tinh don gian nhat, van
dung nhimg mé hinh don gian quan niém, ngoai nhiing thanh tyu trén, 1y thuyét nay chwa dap tng duoc.

10.5. GIOI THIEU MO HINH QUAN NIEM

10.5.1. M6 hinh TANK

Mb hinh TANK ra doi nam 1956 tai Trung tim Qudc gia Phong chdng Ii lut Nhat, tac gia 1a M.
Sugawar. Tir d6 dén nay mé hinh dugc hoan thién dan va tmg dung rong rdi nhiéu noi trén thé giéi.

Cdu triic mé hinh Tank

Luu vuce duoc dién ta nhu mot chudi cac bé chira sap xép theo 2 phuong thing ding va nim ngang.
Gia thiét co ban ctia mé hinh 1a dong chay ciing nhu dong thdm va cac ham sb cua lwong nudc trit trong cac
tang dAt. M6 hinh c6 hai dang cdu trac don va kép.

1. M6 hinh TANK don

Dang nay khong xét su bién doi ctia d6 4m dat theo khong gian, phu hgp vdi nhitng Iuu vuc nho trong
ving 4m w6t quanh nam.

Luu vuc duge dién ta bai bdn bé chira xép theo chiéu théng dtmng. Moi bé chira c6 mdt hodc mot vai
clra ra & thanh bén va mot cira ra ¢ day. Luong mua roi xuéng mit dat di vao bé trén ciing. Sau khi khéu trir
t6n thit boc hoi mot phan s& thdm xudng bé dudi theo cira ra & day, mot phan cung cip cho dong chay
trong sdng theo cac ctra ra ¢ thanh bén.

Quan h¢ gitra lugng dong chay qua céc ctra voi lugng 4m trong cac bé 1a tuyén tinh:

Y = B(X-H), (10.37)
Yo=aX (10.38)
trong d6:/3, & -hé sb cira ra thanh bén va day, H- d6 cao cira ra thanh bén.

Theo cdu tric trén, md hinh TANK m phong cdu triic 4m trong cac tang dét ctia luu vue. Luong dong
chay hinh thanh tir cac bé thé hién dic tinh cac thanh phin dong chay mat, sat mat va dong chay ngim.
Dong chay hinh thanh tir tit ca cac bé chira md ta sy bién dang dong chay do tic dung diéu tiét cua dong
song 14 16p nudce c6 sin ban diu trong song.
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2. Hé thirc co ban ciia mo hinh

a) Muva binh quan lvu viee (P)
P=YW.x /YW (10.39)
i=1 i=1

Trong do: n-sb diém do mua; X; luong mua tai diém tha i, W; - trong s6 ctia diém mua th i. Theo
M.Sugawara W; s€ dugc tron 1a mdt trong bdn b sau: 0,25; 0,5; 0,75; 1,0.

b) Béc hoi lwu viee (E)

0,8EVT khi XA-PS-E>0
5 0,75(08EVT — hy) + hy khi XA-PS-E<0 10.40
B va. XA-PS-Hy >0 (10.40)
0,6EVT XA < PS.

¢) Co cau truyén am bé chtra trén cung duogc chia lam hai phan: trén va dudi, gitta chung xay ra sy
trao doi am. Toc do truyén am tr dudi 1én 7, va trén xudng 7, dugc tinh theo cong thirc:

T =78, +(1-Lyp (10.41)
PS
T, =TC, +(1- %)TC (10.42)

trong d6: XS, SS - lugng 4m thyc va luong 4m bdo hoa phan dudi bé A; TBo, TB, TCo, TC-cic thong sd
truy€n am, theo MSugawar, chung nhan nhitng gia tri:
TB = TBy = 3 mm/ ngay dém,
TC = 1mm/ ngay dém,
TCy = 0,5mm/ ngay dém.
d) Dong chay tir bé A. Lugng nudc di vao bé 4 1a mua (P). Dong chay qua céc cira bén (YA;, YA4,) va
cua day (YA4,) dugc xac dinh theo cac cong thirc sau:
H; XA + P-PS (10.43)
YAg= HAy (10.44)
YA - {(Hf —HA) khi H, > HA,

0 khi H,<HA (1045)

3. Phat trién mé hinh Tank trén nén tang hoc thuyét dg am dat va hoc thuyét dong chay swon doc

Nhu cac md hinh nhan thirc khac, mé hinh Tank chtra mot lugng thong s6 kha 16n. Trong tac phiam
cua M.Sugawar nhiing thong ) nay chua dugc miéu ta v& mat vat ly. Do véy, nhu K.Linsley nhan dinh,
mo hinh chi ¢6 thé dugc thiét 1ap cho mot luu vue sau nhiéu lan thir sai. Didu nay doi hoi ngudi sir dung
phai ¢6 du kinh nghiém va ¢6 mic am hiéu moé hinh nhat dinh. Phin nay gidi thiéu nhitng hoan thién mé
hinh vé& mit vat Iy, nham gitip nguoi sir dung lya chon thong sé ¢ co s¢ va dé dang hon.

Bé A m6 phong bé mat luu vuc va cac ting dit trong ving thoang, trong bé 4 c6 dit ra nhitng mirc 4m
khéc nhau cia luu vuc (HS, HA;, HA,, HA,, PS, SS).

Trong qué trinh chuyén dong trén mit luu vyc hudng vé 1ong song mot phin nude duoc giir lai tam
thoi trén suon déc.

Hién nhién c6 thé gia dinh ring nhitng phan khac nhau trong bé 4 mo phong nhiing dang trit nudc
khéc nhau trén mat suon ddc.
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Theo cac két qua thi nghiém ciia 1.X. Vaxiliep va A.P. Ivanop, sau khi tu6i bdo hoa cho dit, phan phdi
d6 am theo chiéu thing dimg c6 dang nhu sau: phan dudi cua tang thd nhudng c6 do am kha cao, gan dat
dd 4m toan phén (PATP), vi réng n6 thudc tﬁng mao dan. Lén trén, 46 4m giam déan va cach mat thoang
ctia nudc ngam 1 khoang nao dé (cang 16n khi thanh phan hat cang ning), do 4m dat mot tri s6 nho nhat va
khong dbi d6 4m ddng rudng (DAPR). Nudc chira trong tang thd nhudng khi d6 4m chua dat dén do am
dong rudng lubn & trong trang thai treo va mit kha nang chay xudng dudi.

Duong nhu, lugng am chira trong ting thd nhudng bio hoa dén d6 4m ddng rudng khong co kha ning
di chuyén. Nhung thuc t& khong nhu vdy. Cac két qua nghién ctru ciia A.F. Bonsacop, M.M. Abramdva
khang dinh trong qua trinh boc hoi, lugng 4m treo chuyén dong 1én trén thanh dong, c6 nghia 1a c6 tinh lién
tuc. Tinh lién tuc ton tai khong chi voi do am déng rudng ma con co thé nho hon nhiéu. Nhung chi dén mot
gidi han nhét dinh. M,M. Abraméva goi do 4m ma luong am treo mat kha nang di chuyén 1én trén dudi tac
dung cta bdc hoi 1a d6 4m gian doan mao dan hay con goi 1a d6 4m ciy héo (DACH).

Gia dinh "phan dudi" cia bé A (hinh 10.4) m6 phong tang dat tir sat mat suon doc dén gidi han trén
ctia tang mao din (TMD). D6 1a ving d6 4m treo. Ban chat vat li ciia thong sb SS - do 4m dong rudng
(PADR). Ban chit cua lwong 4m XS - nude mao dan. Co ché duy nhat tiéu hao lugng 4m XS 1a bdc hoi:

(DACH) < XS < SS <(DADR). (10.46)
P R \
A ¢ T v
A,
Al A M
1 A_
A AV 5 —
| ] e
sult
AL |
o | QCH
B

XCH T
J'co Wl, | - l H |
) 5
v | CH
D YTT\ D,
| —

_—

Hinh 10.4. M6 hinh TANK don
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Hiéu s6 SS - XS xac dinh luong ton that khong hoan lai do dat gitr, va dwoc thuc hién boi qua trinh
truyén 4m tir trén xudng 7. Ban chit qua trinh 13 giai doan dau ciia qua trinh thdm (giai doan tham khong
6n dinh). Giai doan nay dién ra kha nhanh. Nhu vdy qua trinh 75 chi 14 qué trinh truyén am tir tang trén
xudng tang dudi ctia bé 4 va két thuc khi ting dudi dat ¢én d6 am dong rudng, sau do6 1a qua trinh thdm 6n
dinh dwoc thyuc hién qua cac cira day & cac bé. Ban chit cac lugng 4m XB, XC, XD nudc trong luc.

Ngay trén bé mit suon dbc ton tai mot 16p mong tir do lugng 4m thoat di do bde hoi va bde hoi qua 14.
Lép mong nay duoc md phong boi phan trén ctia bé 4 va dic tinh ciia né duge danh gia boi thong sé PS.

Thong sé PS con bao ham ca luong nudc dién triing trén mit luu vic. Néu khong c6 16p nude dién
triing, gi4 tri ciia PS chi x4p xi 16p bdc hoi trong thoi doan tinh toan Az, Ban chit qua trinh truyén am tir
dudi 1én T 1a qué trinh bdc thoat hoi nudc tir cac ting dat khac nhau thong qua con dudng mao dan. Pay 1a
diém tuong ty cia mo hinh TANK v&i mé hinh Stanford.4, khi cho ring luong nude trong cac ting dat co
su trao di hai chiéu.

Qua trinh 7} khong xay ra khi va chi khi:

XA2>PS+E (10.47)
¢6 nghia 1a khi luong 4m lam bdo hoa phan trén bé 4, dién triing va bdc hoi. Ngudn 4m cung cdp cho qué
trinh 7} 1a X4, ngudn cung cép cho qué trinh T 1dy tir cac bé B, C, D(XB, XC, XD).

Nhu vy 5 qua trinh trao d6i 4m theo phuong thing ding déu c6 thé xay ra song song, mdi qua trinh
déu c6 nhitng diéu kién ton tai riéng, quy luat dién bién riéng, chung bd sung 4m cho nhau hodc tiéu hao

am cua nhau:

= 2 51\
¥ > S2
— 3  S3
= > S4
4
— Vv
$ v
| ;
N — v QCH
| VI —v
v | l
—V
| | N
v —W M
| | Q
v —V
|
v —v
|
v
Hinh 10.5. M6 hinh TANK kép
. Mua
. Bbc hoi
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. Thim qua céc cira day

. Truyén am lén T,

. Truyén am xudng T»

Trong cic dang ton that con chwa dé cap dén vai tro cta tham phu thuc vat. Hoan toan hop 1y néu cho
rang thong s6 HA, dam nhan chirc ning dé.

Dong chay mat chi xuét hién khi X4 > PS + HA, thong sb HA,, HAs, x4c dinh dic diém céu tao riéng
biét cua suon dbc va khong ¢ ¥ nghia vat Iy ¢b dinh, biéu thic (PS + HA, - XA + SS - XS) xéac dinh 16p ton
that ban dau.Gi4 tri cuia HA,, xap xi voi 16p nude mua khong di gay ra 1ii va diéu nay hoan toan c6 thé xac
dinh duoc khi ddi chiéu qua trinh mwa va qué trinh dong chay.

Céc thong sé HB, HC, HD danh gia cac ton that ban dau trén cac ting khong tham tuwong ddi. Theo sy
nghién ctru cua gido su A. N.Bephany cing cac cong sy cta ong, qua trinh thAm qua ting khong thdm
tuong doi triét giam rat nhanh theo thoi gian. Sy tham 6n dinh dat dugc chi sau 15 -30 phiit ngay ci trong
truong hop cac ting dat hoan toan kho. Trong thuc té thoi doan tinh toan A thudng 16n hon nhiéu thoi gian
nay va diéu do cho phép coi HB, HD la cac hang s6. Gié tri cia HB, HC, HD chi vao khoang vai mm.

Trong md hinh, tac dung diéu tiét cua suon ddc da tu dong dugc xét thong qua cc bé chira xép theo
chiéu thang dimg. Nhung hiéu qua cua tac dong nay khong du manh va cé thé coi téng dong chay qua cac
clra bén cta bé YA, + YA, + YB, + YC, + YD, chi 1a 16p cAp nuéc tai mot diém. Pay 1a mot yéu diém cua
mo hinh TANK so véi cac mé hinh khac nhu SSARR. Bén than tac gia M.Sugawara nhan thic rd diéu ndy
va khic phuc n6 bang cach cho phép dich chuyén nhén tao dinh lii di mot thoi gian T.

C6 thé st dung thém mot bé chira tuyén tinh XK dé mo phong tic dong didu tiét suon doc. Nhu vay,
tong dong chay (YA, + Y4, + YB, + YC, + YD) trudc khi vao bé diéu tiét 1ong song CH phai qua bé diéu
tiét suon déc XK. Co ché hoat dong cua bé XK nhu sau:

Tinh 16p cap nudc tai mot diém tai thoi diém:

CK(]) :YA2+ YAl +YBz+ YC] + YD], (1048)

QCH = XK, . CK (I-1) + XK, . CK (I) + XK; . QCH, (10.49)

trong d6 XK, XK,, XK; 14 cac thong s6 va dam bao diéu kién XK, + XK, + XK; = 1. Hién nhién, néu trong

(10.49) cho XK, = 1; XK, = XK; = 0 thi bé XK mit tac dung va trd lai nguyén ban mé hinh TANK ban
dau.

4. M6 hinh TANK kép

Trong cAu tric kép co su bién d6i d6 4m cua dét theo khong gian nhu hinh 10.5. Luu vuc dugc chia
thanh cac vanh dai c6 do 4m khac nhau. Mot vanh dai duge dién ta bfing mot md hinh TANK don. Vé
nguyén tic s6 luong vanh dai c6 thé bét ky, trong thuc té tinh toan thuong 14y 4 vanh dai, mdi vanh dai c6 4
bé, tong cong toan md hinh chira 16 bé. V&i sy md phong nay trén toan luu vuc ¢6 nhitng phan am, phan
kho bién doi theo quy lut nhat dinh. Khi mua bét dau, phan luu vuc 4m w6t s& phat trién tir khu hep ven
song lan dan dén nhitng vung cao hon theo thir tu Sy, S35, Sa, S1 (S; biéu thi vanh dai th@t i so voi toan luu
vuc).

Nguoc lai khi mua kho bét dau, do lwong 4m cung cip it din hodc khong c6, luu vuc s& kho dan bét
dau tir nhitng vanh dai cao nhit dén vanh dai thap hon theo thtr tu S}, S5, S5, Ss. Trong ciu trac kép, 16p
nuée ty do trong mdi bé duogc chuyén dong theo hai hudéng: thing dimg va nim ngang. MJi bé chira nhin
dugc nude tir phia bé trén cung vanh dai va tir phia trai cing ting. Trong dang ndy, mé hinh ¢ thém cac
thong s6 S;(i = 1,2, 3, 4).
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5. Chién lwgc do tim théng sé

Trong hoi nghi qudc té vé 1ii va tinh toan 1d (15-12 thang 8 - 1976, Leningrat) M. Sugawara nhan dinh:
" Do cu triic phi tuyén véi cac bé chira sip xép theo chiéu thiang dimg, chwa co phuong phap toan hoc hiru
hiéu nao dé xac dinh cac thong s6 ciia md hinh TANK, cach duy nhét 1a thir sai". Quan diém nay duoc mot
s6 nha ung dung tan dong.

Phuong phap thir sai khong gay khé khan gi 16n ddi véi nhimg ngudi di ¢ kinh nghiém st dung mo
hinh. Nhung d6i v6i nhimg ai chua quen mé hinh, khi sir dung cach thir sai s& rat ling ting va gip phai kho
khan. Gido su L. C. Kuchmen va V.I.Koren ciing bay t6 ring mé hinh TANK hién nay duogc coi 1a mot
trong nhitng mo hinh t6t nhat, nhung do c¢6 qua nhiéu thong sb, trong d6 co nhimg thong s6 ¢& phan nghin
(0.001) da gy phan e ngai va kho khan voi ngudi sir dung chwa quen mé hinh. Ngoai cach thir sai, can thiét
phai xdy dung nhing thuét toan khach quan do tim thong sb. Nam 1979, M. Sugawara dé xuat phuong
phap "lua chon ty dong thong s6 mo6 hinh". Su lya chon tu dong duoc thuc hién khong phai béng cac
phuong phap t6i wu hod (tim kiém cyc tri phiém ham muyc tiéu) ma bang cach thir sai, nhung dugc thuc
hién tu dong trén may tinh. Nam 1984 chung toi van dung phuong phép tdi wu hoa Rosenbroc két hop véi
nguyén 1y "phtrc tap hoa dan mé hinh" do gido su L.C.Kuchmen dé xuét.

a) Phuong phap thit sai

Phuong phép thir sai doi hoi nguoi sir dung phai ndm viing tinh ning hoat dong cua timg thong sd.
Toan bo cac théng sd ciia md hinh TANK c6 thé chia 1am 2 loai: thong s6 c¢6 thi nguyén (HS, PS, SS, HAs,
HA», HA,, HB, HC, HD, H, TB, TB,, TC, TC;) va thong s6 khong thir nguyén (4;, s, As, Ao, B1, By, C1, Co,
Dy, Dy, XK, XK>, XK3, CHy, CHp). Hién nhién 1a cac thong sb thur nguyén sé& thay d6i theo thoi doan tinh
toan At. Ban chét ciia cac thong sb nay 1a cac thong s ton that, khi két hop v6i cac thong sb cira day s& giy
nén hiéu qua tré trong qua trinh dong chay. Cac thong sb cira bén (4, 4, A3, By, Cy, Dy) truc tiép tac dong
dén 6 16n dinh 1, trong d6 A,, 4, A3 tac dong dén cac dinh 1ii 16n.

Tinh ning hoat dong cuia cac thong sd clra bén va cac thong sd cira day c6 thé duoc mo ta tong quat
nhu sau:

- Pé lam thay ddi dang duong qua trinh, can phai diéu chinh (a+/4). Thi du, muén duong qua trinh
nhon hon, phai tang (a+f) va nguoc lai.

- Pé 1am thay d6i tong lugng dong chay tran 1di, can diéu chinh f/(a+£). Thi dy, mudn lam ting lugng
dong chay ma khong bién dbi dang qua trinh, can phai ting S va giam «, giit (a+ /) khong doi va nguoc lai.

Trong qua trinh thr sai, phai ludn ludn theo ddi su can bang nudc hop 1y trong timg bé. Lugng am
trong timg bé (X4, XS, XB, XC, XD, XCH) lién tyc bién ddi trong qua trinh tinh toan, sau mot chu ky cac
luong 4m nay phai dat dugc nhitng tri sb hop 1y.

Thi dy, chu ky hoat dong cta bé nude ngém D 1a mot nam (tu cudi mua kiét nam nay dén dau mua i
nam sau), sau mot nam hoat dong, XD cudi mua kiét phai dat tri s6 hop 1y phit hgp véi phuong trinh can
bang nudc viét cho mot nam (X =Y + Z + AU). Chénh léch giita XD dau va cudi ndm phai phu hop véi
+AU. Trong ca mdt chudi nim hoat dong XD khong duoc nho hon mot gia tri twong ing v6i mot luu lugng
dong ngam 6n dinh. Néu bé D c6 xu huéng trit nhiéu hon thao, XD s& c6 xu thé 16n dan theo thoi gian,
dong chay kiét cac nam cang vé sau cang 16n va nguoc lai. Bat ky su pha v& can bang nudc nao trong cac
bé déu din dén sy khong 6n dinh cia bo thong s6 va su bat hop 1y trong thanh phin dong mit, dong sat mat
va dong ngam. Khi tién hanh thir sai, can phai nam dugc day du cac thong tin vé cac thanh phan dong chay,
vé cac thanh phan trong phuong trinh can bang nudc timg bé, dong luc cac dién bién cung nguyén nhan giy
ra su mat can bé“lng, tr do c6 sach lugce hi€u chinh thich hop. Cac bé C, B, A s& c6 cac chu ky hoat dong
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ngén hon. Ngay trong bé 4 chu ky hoat dong ciia phan trén va phan dudi rat khac nhau. Phan trén cta chu
ky tuong dwong v6i thoi gian mot tran 1, phan dudi co chu ky hoat dong x4p xi mot nam. Néu thiy XS sau
khi di dat dén trang thai bdo hoa SS rdi khong thay doi nita thi ching to PS chon qua 16n, lugng am trong
phan trén luén ludn du dé bdc hoi.

b) Lwea chon tw ddng thong sé mé hinh theo M. Sugawara

Ché d6 nay chi 4p dung dbi véi cac thong sb cira bén va cira day. Thoat dau, cac thong sb cira bén va
cura ddy nhan nhiing gia tri sau: 4; = 4, = 4o =10,2; By = By = 0,05; C; = C, = 0,01; D; = 0,001. Quy udc
ky hiéu dong chay qua cac ctra bén 4,, 4, By, Cy, D, 1an luot tuong ing 1a Yy, Yy, Y3, Y4, Y5 (H.10.6).

L2 ¢
A o
-

Y,

A.
R.

=
e

n.
Y5

Hinh 10.6. Dong chay tir cac bé A,B,C,D

Toan b qua trinh dong chay dugc chia lam 5 thoi doan 1, 2, 3, 4, 5 tuong ung véi sy hoat dong cta 5
cua bén: A4,, A;, By, Cy, D). Quy téac chia thoi doan nhu sau:

Thoi doan 1: Nhitng ngay ma dong chdy qua ctra 4, dong vai tro chinh s& thudc thoi doan 1, nghia la
khi ty so giita Y;v6i tong dong chay 16n hon C ( C - m6t hang so).

Y, 2C(Y+ Yo+ Y+ Y+ Ys)=CY
Thoi doan 2: khi
Y1 <CYva(Y,+Y,)>CY.
Thoi doan 3: khi
(Y, tY)< CYva(Y, +Y,+ Y3) > CY.
Thot doan 4: khi
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(Y1 +Y,+Y;) <CYva(Y, +Y,+ Y; + Yy > CY.
Thoi doan 5: phan con lai.
C ¢6 thé duoc chon trong cac gia tri sau: 0; 0,5; 0,25; 0,1; 0,05.
Gia tri C = 0,1 t6 ra tot d6i vdi cac song cua Nhat. Trong ting thoi doan 1, 2, 3, 4, 5 téng luong dong

chay va hinh dang duong nude rat ciia qué trinh thyuc do va tinh toan dugc danh gia boi cac tiéu chuan sau:

RO()=>0(N)/D.O(N) I=1..5

> [log O(N = 1)~ log O(N) |
p =N [=1,5.
I X [log O(N ~ 1)~ log O(N)]
N

trong d6 Q 1a luu lugng thuc do, é la Iuu lugng tinh toan, I 1a chi sb cua cac thoi doan, N 1a sb ngay cua
mdi thoi doan 7 ma c6 hidu s6 [Q(N-1) - O(N)] duong.
Nguyén Iy ciia viée tw dong diéu khién thong sé nhu sau:

- Khi RO(I) > 1 RQO(I) < 1, phai giam (ting) thong s6 ctra bén, va ting (giam) thong s6 ctra day. Viéc
nay duoc thuc hién ty dong bang cach chia thong s ctra bén cho ./ RQ(I) vanhan thong s6 cua ctra day

voi \JRQ(I) -

- Khi RD() > 1 RD(I) < 1, phai giam (ting) ca hai thong s6 nhu nhau. Viéc didu khién nay dugc thuc
hién bang cach chia ca hai thong sb cira bén cho RD(I). Nguyén ly diéu khién néu trén dwa dén cac cong
thire diéu khién sau:

Ap=Ao(({JRO(1) /RD(1) + (\|RO(2) /RD(2)).(1/2)
AM, = A\/(JRQO(2) .RD(2)).
Ar = (A, + A)/(\|RO(1) .RD(1) - AM,
A] = AM]

By =By \/RQ(3)/RD(3)

B, =B, /,lRQ(})/RD(:;)
Cy = C,/JRO(4)/ RD(4)

D1 = Dl/RD(S)

Can kiém tra luong nude dugce cung cp tir cac bé trén. Néu RQ(5) > 1, RO(5) < 1, phai giam(ting)
céc thong sb cira ddy cua cac bé trén. Sy didu khién lugng nudc cung cip cho bé D duge thyc hién bang
diéu khién C, cta bé C, sau d6 su bién d6i trong bé C do viéc diéu khién C, gy ra s€ dugc bu trir bdi cac
diéu khién B, va v.v.. Véi cach thirc nhu vay, s& cé cac cong thirc diéu khién tiép sau:

Co= CyRD(5)

Bo = By/\/RQ(5)
4= 40 4/RQ(S).

Trong mét s6 truong hop, gia tri cia RO(I) va RD(I) c¢6 thé rat khac 1. Khi xudt hién nhiing truong
hop d6, chung ta gidi han RQ(I) va RD(I) trong pham vi (1/2, 2) c6 nghia 1a gia tri RQ(I) va RD(I) 16n hon
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2 s& duoc ldy bang 2, va nhiing gia tri nho hon 1/2 s& dugc liy bang 1/2.

Trong qué trinh diéu khién can luu y hé didu khién néu trén c6 thé khong hoi tu. C6 nghia 1a sau mot
vai lan tinh 1ap (thuong cé it hon 15 lan) két qua thu dugc kha tot, nhung sau d6 két qua lai toi di khong
phuc hoi lai duge. Mot trong nhiing nguyén nhén 1a RD(I) chiu tac dong cua nhi€u yeu td ngau nhién kém
tin cdy. D¢ giam téc dong cua RD(I) c6 thé thay RD(I) = \[RD(I) hodc RD(I) =4/RD(I).RD(5) 1a kém tin
cdy nhat, do d6 viéc diéu khién thong sé bé D phai rat than trong. Rat nhidu truong hop RD(5) di pha hong
toan bg hé diéu khién thong s6 néu trén.

¢) Toi wu hod théng sé6 mé hinh

B thong s6 mé hinh dugc thiét 1ap theo phwong phap Rosenbroc v6i ham muc tiéu cua qué trinh diéu
khién thong s0 néu trén.

K= Z T [Q(t) - Q(t, A)J dt — min
=l o

Trong d6: n -s6 qua trinh dwa vao t6t wu; T -thdi gian 1 qua trinh, 4 - véc to thong sb duge ma sb theo

bang sau:
A |1 2 3 Ja s Je 7 s Jo | |un |2
TS |A, |A |A, |HA, |HA, |HA, [A, |B. |c. |p |EB |HC

A |1z i |15 Jwe |17 |18 19 J20 |21 |22 |23 |24

TS |HD |B0O |Co0 |D0O |XK, |XK, |XK; |H CH, |CH, |a |TB

A |25 J26 |27 |28 |20 |30 |31 |32 |33 |34 |35 |36

T.S TBO | T C TCO | PS SS KZ XA XS XC | XD | XCH

Phuong phap t6i uu hoa khong thé thanh cong néu dua tat ca cac thong sd vao tbi wu dong thoi. O day,
t8i wu hoa dugc coi 1a thir sai tu dong theo ham muc tiéu K voi thuat todn Rossenbroc. Piéu dé ¢o nghia la
thuat toan toi vu phai ¢ mém déo cho phép lua chon dugc cac thong sé mong mudn dua vao tbi wu, do vay
cac thong sb déu duoc gin nhin nhu bang trén. Qua trinh t6i wu thong sé mo hinh phai tuan theo nhimng
nguyén tic di duoc trinh bay & trén.

d) Mot $6 nhan xét

M6 hinh TANK duoc nhiéu co quan nghién ctru ung dung: Truong Dai hoc Thuy loi, Vién Khi tuong
- Thay vin, Vién Thiét ké Thuy loi Qubc gia, Cong ty Khao sat Thiét ké dién 1, Cuc Dy béo thity vin v.v..
Trong qua trinh Gmg dung néi 1én mot s6 van dé:

1. M6 hinh khoé thé hién su "tr8" ctia dong chdy so véi mua. Vi dac diém nay, mé hinh thich Gng véi
cac luu vye nho. Piéu nay co thé khic phuc duge bang cach ndi tiép thém mot s6 bé tuyén tinh va kénh
tuyén tinh biéu dién tac dung diéu tiét cua luu vuc va 1ong song. Hoan toan c6 thé sir dung 16p md hinh"
hop den" néu trén trong cong viéc nay.

2. Do mé hinh dugc cdu tao tir cac bé tuyén tinh, cac thong sb cira ra trong mot sb truong hop 6 ra
kém nhay. Trén mot s6 luu vuc, dong chay mét dong vai tro dang ké (1ii 1én nhanh, rat nhanh), cé sy phan
hoé 13 rét trong sy hinh thanh cac cdp luu lugng, qua trinh dong chay tuong ddi nhay cam véi qué trinh
mua, nén st dung bé nudc mat (bé A) duéi dang phi myén. Thi du, cira 4, thé 1 bac 2, cira Ay Az co thé 1a
s6 bac cao hon.
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3. Xét diéu kién ban dau. Trong mé hinh, tit ca cac qua trinh thanh phan nhu bdc thoat nude, ton that
trén tham thuc vat trao d6i 4m gilta cac vung va cac bé tham, dién triing, tham thanh dong mat, dong sat
mit, dong ngam, dién toan i trén suon dc va trong séng duoc lién két voi nhau thong qua viée bién dbi
cac d6 am X4, XS, XB, XC, XD, XCH trong timg bé. Rat quan trong viéc xét cac do 4m nay tai dau thoi ky
tinh toan. Viéc xét diéu kién ban dau c6 thé tién hanh theo thii phap sau:

- Dé xét cac do Am ban dau trong phé”ln trén, phén dué6i bé 4 (XA4o, XSp) nén chon thoi diém ban dau
tinh toan 1a lac dat da duoc bio hoa, d6 thiéu hut 4m trong dét coi nhu bé'tng 0 ( thi dy sau mdt tran mua 1on
gdy 1 16 rét). Trong nhiing trudng hop nay c6 thé coi:

XAy =PS + HAy
XSy = SS.

- Co du co sé dé cho réng XA, XS c6 quan h¢ voi do am luu vuc, do vay, trudce thoi diém tinh toan,

XA, XS, c6 thé duge xac dinh qua mbi rang budc cia ching ddi voi do 4m dat theo gido su N.Ph. Befanhi:
Jw=x1 + 0,7x24 + 0,5%5.9 + 0,3x10.14 + 0,2x15.30 + 0,1x31.60

O day, x; - luong mua mot ngay trude thoi diém; x,4 - lwong mua trong ngdy 2, 3, va 4 trudce thoi
diém tinh toan v. v..

- Pé danh gia d6 4m ban dau trong cac bé khac (XBy, XCo, XCHy) hoan toan co thé gia dinh ton tai cac
mdi quan hé bén viing giita chung véi luu lwong trude 1i Qy.

- Bo 4m XD, ban dau thiét 1ap theo vi tri sb Qo b?mg cach tinh ngugc sau khi da biét X4o, XSo, XBo,
XCy, XCH,.

10.5.2. M6 hinh SSARR

Mb hinh SSARR do Rockwood dé xuit tir nam 1956. Khi xdy dung mé hinh nay ngudi ta quan niém
rang hé thong song ngdi du phuc tap cling chi gdbm cac thanh phan co ban sau:

- Cac luu vuc song nho,

- Céc ho chura ty nhién va nhan tao,

- Cac doan song.

Do d6 nguoi ta xay dung md hinh toan hoc cho ting loai, sau cung tép hop lai ta s€ c6 md hinh toan
hoc cua ca hé thong song. Cac md hinh toan hoc thanh phan déu st dung hai phuong trinh co ban la
phuong trinh lién tuc va phuong trinh trit lugng.

Phuong trinh lién tuc la:

D[+ DAL - (172)[(O1 + Q)A] = 5, - Sy (10.51)
trong d6 I, I - luu lugng chay vao ¢ dau va cudi thoi doan tinh toan Ar; Q), O, - luu lugng chay ra ¢ dau
va cudi thoi doan Az, S}, S; 1a dung tich ho chira & dau va cudi thoi doan At.

Phuong trinh trit lwong cta hd chia la:

ds_ . dQ 1052
dt dt
hay viét dudi dang sai phén:
AS = T,AQ. (10.53)

Thay (10.53) vao (10.51) ta c6:
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I, ‘*2‘12 At — Q ';Qz At =T (Q, - Q). (10.54)

o I +1 \ e 2. ;
bat 1, =~ 2 va qua bién doi ta co:

Qz[Ts + %) = Q](TS - %) +1,At,

QZ(TS + ﬁj = QI(TS + %} - QA + 1, At,

2
Q, - I, -Q)at Q. (10.55)
At
Ts+

Nhu vay néu biét dugc luu luong chay vao trung binh 7, luu lugng chay ra ¢ dau thoi khoang tinh
toan Q; va thoi gian trit nudc cta hd Ty thi ¢ thé tinh dugc luu lwong chay ra & cudi thoi khoang tinh toan
0, theo phuong trinh (10.55).

1. M6 hinh luu vuc

- Luong nudc dén ciia mot luu vuc kin gdm c¢6 lwong mua va tuyét roi (Hinh 10.7). Mot phan cia
lugng nudc dén nay duoc git lai trén bé mit luu vuc lam 4m dit, mot phﬁn bay hoi vao khi quyén, phén
con lai s& tao thanh 3 kiéu nhu sau:

- Chay tran trén mat dat,

- Chay ngam trong dat va 1op dét ¢ phia trén,

- Chay ngam trong 16p dét ¢ tAng sau, (xem hinh 10.7).

Nguoi ta hinh dung mdi qua trinh chay ké trén nhu chay qua mot chudi cac hd ké tiép nhau. Lugng
nuée chay vao hd chira du tién cia chudi hd chtra nay chinh 13 lugng chiy vao ciia hd chia tiép theo. Tap
hop luong nude chay ra tir ho chira cudi cung chinh 1a luong nude chay ra cua ca luu vye.

Pé tinh duoc luong nudc chay vao cia cac hd chua dau tién ta phai tinh dugc toan bd lugng nudc dén
ctia luu vue, sau d6 tach riéng phan tham gia dong chay sat mat va dong chay ngam.

a) Tinh lwong nuwcc mua trung binh trén luu vuc

Nguoi ta thuong tinh lwong mua trung binh ngay theo cong thuec:

1 n
Xy == a.x (10.56)
n o

trong do:

x; - lwuong mua do dugc & tram tha i trong mot ngay;

n - 6 tram do mua trén toan luu vuc;

a; - hé s6 trung binh tinh theo phuong phéap hinh nhiéu canh hogc 1y bang ti sb giita lugng mua trung
binh hang nam trén phan luu vuc tuwong tng va lugng mua trung binh hang nam tai tram do mua thi i.

Xy - luong mua trung binh ngay tinh toan.

Khi thoi khoang tinh toan Af ngin hon mot ngay thi lvong mua trung binh trong khoang thoi gian At
la:

Xa = b Xy (10.57)

v6i b 1a hé s chuyén doi.
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b) Tinh dg am ciia dat
Heé s6 dong chay phu thudc cht yéu vao d6 4m cua dit trén luu vuc. Nguoi ta chi dung chi s6 d6 4m A4
dé biéu thi d0 am cua dat.
Ay=4, + (X-Y) - K\E (10.58)
Vi Ay, Ay chi s6 @6 4m & dau va cudi khoang At
X, Y - lugng mua va luong dong chay trong thoi khoang At

E - lugng bdc hoi ngay, tinh trung binh trén toan luu vyc. Néu trén Iwu vuc ¢6 n tram bdc hoi thi:
1 n
E==>7E,. (10.59)
nio

% - hé s6 trung binh;
E; - lugng bdc hoi ngay do dugc ¢ tram thu i;
K| - hé s6 chuyén doi, né thay ddi theo do am ciia dat.
Ky = fi(4).
Trudng hop thiéu tai liéu bdc hoi hang ngay thi dung tri s6 bdc hoi trung binh thang Ernhan véi hé s6
chuyén ddi K. Luc d6 do 4m cia dét tinh theo cong thirc:

A=A +(X—Y)—%K2ET. (10.60)

¢) Tinh lop dong chay
L6p dong chay, tong cong 1a Y = X, voi o 1a hé sb dong chay phu thudc vao do am cua dat.
Lép dong chay téng cong nay dwoc phan chia thanh 3 thanh phan tng v6i dong chay mat, dong chay
sat mat va dong chay ngam.
L6p dong chay ngdm trong mot gior 1a:
Y
Yng =K, E (10.61)
K; - 1a hé sb chay ngém, n6 phu thudc vao chi sb tham P:
K3 =f3(P).
Chi s6 thdm P tinh nhu sau:

P-P+|uX_p| A
s ) A

Py, P, - chi s6 thAm & du va cudi thoi khoang At
T - thoi gian trit nudc bién ddi tir 30 dén 60 gio.
Viéc phan chia thanh dong chay mat Y,, va dong chay sat mat Yy, dwa vao cac gia thiét sau:
- Dong chay mat dat tri $6 160 nhat Yimax va gilt nguyén vi tri s6 d6 khi G 16m hon 200% cta Ymar
- Dong chay mat nho nhat ¥ i, bang 10% cia G, véi:
G=Yy+Ysu=Y-Yy
Khi d6 16p dong chay mat trong mét gio la:
Y =f4(G)
Khi Y, < Yuma thi
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Y, = [0,1 + 0,2.G]G

Néu Y 2 Yomar thi 18y Yy, = YVomax
Ysu=G-Y,

d) Tinh luu lwong chay ra cua luu viee

Sau khi thyuc hién phén chia lugng mua higu qua thanh 3 phan: lwong nuéc tham gia dong chay mit,
sat mat va dong chay ngam, ta coi d6 1a luong nudc chay vao cua 3 ho chira dau tién trong 3 ho chira tudng
twong voi 3 cach tao thanh dong chay. Néu bict s6 ho chira cua tung chudi ny, n,, n; va thoi gian trit nude
Ts), Tsy, Tssta c6 thé tinh dugce Iuu lugng chay ra tir ho cudi cung bang cach st dung lién ti€p cong thirc
(10.58). Luu lugng chay ra cia Ivu vyc la tong cia cac lvu luwong chay ra tir 3 ho chira sau cung.

e) Piéu chinh théng s6

Céc thong s6 c6 md hinh Iuu vuc 1a:

- Céc thong sb dé tinh mua binh quan trén luu vuc a;, b,

- Cac thong s6 dé tinh bdc hoi K7, K, 7

- Céc thong s6 n, ny, n3, Tsy, Tsy, Tz va T.

- Quan hé giira hé s6 dong chay va d6 am a = f3(4),

- Quan hé dé tinh 16p dong chay ngdm K3 = f3(P),

- Quan h¢ dé phan chia dong chay mit va dong chay ngam Y,, = f3(G).

Muwa roi Tuyét tan

Luong nudc dén —|

Sinh dong chay Lam am dat

Chay ngam Chay du6i mat Chay trén mat
Dong chay

Hinh 10.7. S dd mé hinh lwu viec SSARR
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Céc thong s6 va quan hé ké trén dugc lya chon gia tri tdi uu thong qua viéc tinh thu dan sao cho su sai
khac gitra luu lwong thuc do va luu lugng tinh toan 13 nho nhat.

Cho téi nay, viéc diéu chinh cac thong s6 cua md hinh SSARR con chua duoce tu dong hoa, vi thé no
con 1a mot cong viée rat phirc tap va phu thudc nhidu vao kinh nghiém cia nguoi diéu chinh mé hinh. O
trén da ké ra nhiéu thong s va quan hé, nhung chi c6 4 loai sau anh hudng nhiéu nhat téi két qua tinh toan.

- Cac hé sb tinh mua trung binh luu vuc a;, b,

- Heé b T cua dong chay mat,

- Quan hé hé sb dong chay va do 4m a = f5(4),

- Quan hé cuia hé s6 chay ngam vdi chi s6 thim K; = f3(P).

Ngudi ta chon cac thoi ky ¢ dudng qua trinh bién d6i nhidu (mua i ndm nuéc 16n) dé diéu chinh
thong s6, sau d6 thir lai cho cac nam khac.

2. M6 hinh dong chay trong song

Dong song duge coi nhu bao gdm mot chudi hd chira ké tiép nhau, mdi hd chira tmg voi mot doan
song dai tir 6 dén 10 km. Thoi gian trit nuéc Ts ciia doan séng tinh theo quan hé:

K,
Ts = Q"

voi Ky, nla cac hﬁng s6 thuc nghiém.

Ciing c6 thé tinh T theo quan hé Ts = f{Q) 14y ra tir tai liéu thuc do.

Luu lugng chady ra tir doan nay dugc dung lam luu lugng chay vao & doan tiép theo. Viéc lua chon cac
gia tri cia Ky, nva chiéu dai tinh toan cua cac doan song dugc lam theo cach thir dan.

3. M6 hinh hé chira

Déi véi hd chaa ty nhién, luu lugng chay vao hd coi nhu da biét, néu tinh duge thoi gian trlt nuoc T
thi tinh dugc luu luong chay ra theo phuong trinh (10.58). T bién thién theo muc nude hod: Ty = f{H). Vi
moi hd chira quan hé T =f(H) da dugc xac dinh sin tir trude, do d6 biét luu Iugng chay vao thi tinh dugc
ngay luu lugng chdy ra.

O céc hd chira nhén tao, ngoai duong cong Ts = f(H) con can phai biét thém Hinay, Homin, duong cong H
~ Q khi H > Hy,y va kha ning thao qua hd tmg voi cac cdp muc nude, néu 13 hd chay theo ché do co diéu
tiét thi phai tinh dén su diéu tiét nay. Luu luong chay ra tinh toan phai nho hon kha ning thao qua ciia hd
va myc nudc tinh toan phai 16n hon Hyy,,

4. M6 hinh hé thong séng

Hé thong séng bao gdm cac luu vye nho, cac hd chira va cac doan song. Nhitng mé hinh thanh phan
nay da biét, khi ghép lai trong md hinh hé théng song con phai cht y dén anh hudng cua nude vat, hodc
lwong nudc lay ra dé tudi rudng va lugng nude chay thém vao doan séng do mua trén dong ruong, hodc do
nude sau khi da tudi rudng xong duge thao ra song. Tat ca qua trinh tinh toan da dugc thyc hién trén may
tinh theo cac chuong trinh mau.

10.6. MO HINH DIEN TOAN CHAU THO

O nhimng dong chay qua dong bang, néu khong c6 dé bao boc thi lic mua Ii dén, nudc song s& dang
1én va chay tran ra ddng rudng hai bén bo, khi d6 dong chay khong chi theo chidu dong séng ma con theo
chiéu vudng goc voi dong séng nira. BE mé ta qua trinh nay, rd rang khong thé dung hé phuong trinh Saint
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-Venant, vi hé phuong trinh nay chi mé ta qua trinh chuyén dong khong on dinh, bién ddi cham cua nudc
chay mot chiéu trong séng. Nguoi ta ¢6 ¥ dinh md ta sw chuyén di cua dong li qua ving ddng bang ngap
lut gidng nhu sy truyén di cua thiyy tridu ngoai bién vi chung déu truyén di theo ca hai chiéu vudng goc voi
nhau. Phuong trinh biéu dién sy truyén di cua thiy triéu & bién da dugc 1ap ra tir 1au v6i gia thiét 1a & mot
vung bién thi do sau ciia nuéc khong chénh léch nhau qua nhiéu. O ving dong bang ngap lut gia thiét nay
khéng con dung nita, cho nén khong thé c6 duge két qua néu nhu 4p dung phuong trinh truyén thay tridu dé
tinh truyén lii qua ving dong bang. Trong cac nim 1962 - 1966, khi khao sat ving dong bang ha luu song
Mé- Kéng, ngudi ta di nhan thdy ring chiéu siu cua ving "ddng bing bi ngip hoan toan" 14 rat khac nhau,
dén muc khong thé coi chiéu siu nudc & moi noi 1a nhitng dai luong ciing cdp. Ngay ca khi Iii 1on nhit,
ddng bang van con nhiéu noi khong bi ngép va hinh thanh nhiéu 6 chira nude ranh giGi gitta cac 6 ngudng
tran. Can ctr vao thuc té dia hinh nguoi ta chia bé mit Iuu vyc thanh nhiéu 6, cac 6 nay lai dugc xép thanh
cac ting lién tiép nhau sao cho mot 6 chi trao dbi nudc voi cac 6 khac & cing ting va nhitng 6 & ting trén
ké trudc va sau nd. Py 1a mot giai phap sang tao cho phép mé ta gin dung dong chay hai chiéu & dong
bang ma khéi luong tinh toan lai giam di rat nhiéu so véi viéc ding phuong trinh truyén thiy triéu. Cach
chia luu vyc thanh nhiéu 6 va tinh toan trao ddi nudc giita cic 6 nhu di noéi & trén chinh 1a ndi dung mo
hinh Pen-ta (Delta) do Praysman (Preissman) va Cunge dua ra.

Sau khi chia bé mit luu vuc thanh nhiéu 6, nguoi ta thira nhan hai gia thiét 1a:

- Thé tich nudc trong mdi 6 13 ham bac nhit cia myc nudc trong o.

- Luu luong chay giita hai 6 1a ham bac nhat ciia myc nude ¢ hai 6 y & cing mot thoi diém, nghia 1a
b6 qua luc quéan tinh tac dong téi luu lwong chay giita hai 6. Nguoi ta da ching minh rang ¢ ving dong
bang, sai s6 do bo qua lyc quan tinh 13 rat nho.

Phuong trinh can bang nudc viét cho 6 thir 7 1a:

dz k

S, == =P + ZQi,k (10.62)

dt i
trong d6 P; 14 lugng mua hidu qua trén mit 6 thir i, nd thay dobi theo thoi gian ¢, P; = fi(2). Gia tri P; biét
duoc tir tai liéu do dac mua va thAm.S; - dién tich mat nude 6 tha i ung véi do sau thay ddi thi cling bién ddi
theo S; = f3(zi), O;xla luu lugng nude chay tir 6 thr i vao 6 thu k, theo gia thiét Qix 1a ham béc nhét cta Z
va Zk.

Qi,k =1(Z.Z,)

Luong nudc chay giita hai 6 lién nhau c6 thé tuan theo cac qui ludt chay loai séng va loai bo tran. Khi
chay loai song, dong chay khong chay tn thit cuc bd va luu lugng tinh theo cong thirc Stric-lo:

Oix = aAR**J'" (10.63)
voi
A: 1a dién tich mat cét w6t giita hai 6 thir i va thu k.
R: ban kinh thuy lyc cua 4 va Jla tde d6 mat nude, la héng $b. Vi 4, R, J, déu 1a ham sb cua muc
nudc gitia hai 6 7 va k cho nén:
Qi,k = f(Zi_k) (1064)
voi Z,, = BZ,+(1- B)Z,. O day hings6 f<1.

Khi chay loai bo tran thi thuong gap hon ca loai chdy qua dap tran dinh rdng. Luu lugng qua ngudng

ctra tran phu thudc vao kich thude cura tran, myc nudc thugng Iuu va myce nude ha luu. Cac cong thirc tinh

toan da trinh bay trong cac giao trinh thay lyc.
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Gia str Iya chon mirc thoi gian tinh toan 1a Az, & thoi diém dau £ = n.At da biét diéu kién dau 1a gia tri
d6 sdu muc nude & tit ca cac 6, vay la da biét, ta tinh duge @], bang cach lay tong cong luu luong chay
qua cac mat xung quanh cuia 6 thir i. Chi s6 n & cac ki hiéu Q;ka i" biéu thi cac dai luong O, Z & thoi diém
t = nAt

Lay tich phan phuong trinh (10.62) trong khoang thoi gian Af ta c6:

n
SAZ.=P.(0)M+ At Y Q. (D) (10.65)
i1 I Lk
k=1
v6i 7 13 thoi diém nam gitta n.Af va (n+1)At:
nAt <t <(nt+l)At

Con luu lugng chay tir 6 thir i sang 6 thu £ 1a:

Q=5 v a-pRl,

L
hang s tu chon trong khoang 0 < <1

Néu chon #=0thi Q,,(r) =0}, , do do tat ca cac s6 hang & vé phai clia phuong trinh (11.65) 1a da
biét, ta tinh ngay dugc gia tri AZ; & vé trai, tir d6 tinh ra dwoc Z; ¢ thoi diém (n + 1)Af theo cong thirc:

ZM =7+ AZ,.

V& mit co cdu tinh toan, chon B = 0, so dd rat don gian. Nhung dé £ = 0 ta phai chon A¢ du nho, sao

cho ¢6 thé coi luu luong O, khong thay doi nhidu trong khoang At, bao dam diéu kién:
Qi,k (r) = ir,Lk :

Thudng ta phai chon Az < 30 phiit. Viéc chon Az nho, dan t6i thoi gian tinh trén may tinh ting lén
nhiéu. Nguoi ta thudng chon B # 0 dé c6 thé Iya chon Az dai hon (tir 6 gio &én 72 gid). Khi chon 8 # 0
phuong trinh (10.65) duoc giai theo phuong phap so dd am.

Néu chon B =1 ta co:

Q. =q". (10.66)
i'f Y 14 lwu luong chay tir 6 thir i sang 6 thir k& & thoi diém ¢ = (n+1)Ar ta chua biét dugc cho nén

dig phép khai trién Taylo dé chuyén @', thanh mot chudi cac gia tri ¢ thoi diém # = nAr da biét. Khi bo

qua cac vO cting bé bic cao, khai trién Taylo cua i"‘,: ' a:
AAM ZAA M
ml = QL + Qi AZ, + Qi AZ, - (10.67)
’ tPZ, °Z,
Thay (10.66) va(10.67) vao(10.65) va sip xép lai cac 4n s AZ; AZ;ta cb:
. oQr oQr
S 598z [ 0% ag, p (10.68)
At 5 0Z, ~ 07,

O phuong trinh (11.68), AZ;, AZ;1a sy thay ddi muc nudc & cac 6 thir i va 6 thir & chinh 1a cac an s6
phai tim, con lai tat ca cac thanh phan khac da biét & thoi diém nAz.

Ung v6i mdi 6 ta viét duge mot phuong trinh tuyén tinh dang (10.68). Néu luu vuc gom m 6 thi ta viét
mot hé m phuong trinh tuyén tinh bac nhat v6i m 4n sb. Hé phuong trinh nay lac nao ciing giai duoc bang
cac phuong phap quen biét.
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10.7 MO HINH HOA CHUOI DONG CHAY

Chudi dong chay thuc X;y),... X c6 thé duge dic trung béi mot bo cac thong s6 thong ke.
0=1{0, .., 6}

Thi du: ;- trj s6 trung binh, & - khoang 1éch quan phuong hodc phuong sai, 65 - mémen tam bac 3
hodc hé sb léch Cs . Tr chudi quan tric, ludn ludn co thé thu duoc cac udc luwong & véi moi i. M6 hinh hoa
chudi dong chay c6 nghia 1a xac dinh toan tir chuyén d6i chudi cac s6 ngau nhién 7(1),..., n(n) thanh chudi
dong chay Y3, 1>,..., ¥, sao cho dam bao sy twong tu thong ké nao do:

Y@ =L(O{nG)}, i=12,..,n.

Bén than toan tir chuyén doi L ciing phu thudc vao bd thong sb thong ké € duoc ding lam tiéu chuin
tuong ty. Cac mod hinh ngu nhién dugc quy thanh timg 16p tuy thude vao tiéu chudn twong tu 6, con ban
than tirng mo hinh cy thé duogc phén biét boi chinh toan tir L. Trong thily van, 16p mo hinh ngﬁu nhién dac
biét quan trong 13 16p mé hinh ngau nhién Markov. Tir chudi dong chay nhén tao (mé hinh) c6 chidu dai n
tién hanh xay dung bo thong sd 0, tuong mg véi b thong s6 thuc do. Ta noéi rang chudi dong chiay mod
hinh twong ty véi chudi thuc do néu:

0: — 0 voi moi i khi n—o

Nhu vay 6, 13 wdc luong thu dugc tir chudi quan tric c¢6 chidu dai 7, nhung trong khi mé hinh hoa, &
dong vai tro didc trung cua tong thé. Hién nhién 1dn mo hinh hoa khong gop phan lam ting thong tin trong
viéc xac dinh cac thong s6 @ ma ngugc lai, chinh cac thong s6 @ 13 co s6 cta viéc md hinh hoa. Do vay,
khi bit dau mé hinh hoa, bd thong s6 @ da phai dugc xac dinh du tin cay. Diéu nay hoan toan phuy thudc
vao chidu dai n ciia chudi quan tric {X;}. Viéc bd sung thong tin (phuc hdi sé liéu) vé dong chay cia chudi
quan tric dugc thuc hién boi cic mo hinh tit dinh "mua - dong chay" da duoc trinh bay trong phan trén.

10.7.1. B thong so thong ké ciia chudi dong chay

Chudi dong chay & day khong chi don thuan 1a chudi dong chay nam. Trong viéc thiét ké ho chira
hodc hé théng thity loi phai cin dén chudi dong chay c6 thoi doan ngin hon nhu chudi dong chay thang.
Dong chay thang j ndm ¢ duoc quy ude ky hiéu X(#/j). Cau trac xac sut ciia chudi dong chay duoc danh gia
boi bo thong sb sau:

1. Tri s6 binh qudn (ky vong todn):

M(j) = %ixa/j)

2.Phuong sai:
1 . o
5(j) = ;Z[X(tm - M(j)]
3. Hé s6 léch:
n-k . 13
| Y [x(t/ ) - M)
Cy="t=
M a3 (j)

166



4. Hé s6 twong quan dong chdy thang j thudc nam t va t+k:

n—k
| o x(t! pxt+k/ j)
t=1

—k ook j)

ri) =—

voi:
x(¢/jy=X(t!j)- MK x(t+k/ j)=X(+k/j)—M(K' j)
1 n—k

M<kf>=ﬁ"ZX<t/j>;M<k'j)= S X+ j)

t=1 n—k t=1

1/2

a(/g){ﬁ"ixz(w)} m(k'j){ﬁ"ixz(twj)}

5. Hé 56 tuwong quan dong chay thang u véi thang v thudc cdc nam khdc nhau t va t+k:
n—k
> x(t/u)x(t+k/v)

r(k,u,v) = =
n—k o(ku)o(k',v)

Trong thuc té tinh toan thay 191, bo thong $6 0 thuong dugc chon lam tiéu chuin tuong tu nhu sau:
0=M, o C jopr}
voi:
M = {M(),Vj}, o= {ol). VJj}
Cs =1C0). v}
r=A{rtkJ),VjvakK =1, r(kuv), Vuvak =0}

Nhu vay, bo thong sé @ néu trén chi dé cap dén tuong quan dong chay cac thang 2 nim ké nhau va
giita c4c thang trong cting mot nim. Mot qua trinh ngau nhién c6 dic diém nhu trén duoc goi 1a qua trinh
ngau nhién Markov, va chudi dong chay dugc san sinh theo tiéu chuan tuong tw 0 néu trén la mot xich
Markov don.

10.7.2. M6 hinh ho4 chudi dong chiy nim

Qua trinh dao dong dong chay c6 thé quy udc tich 1am 2 b phan: a) dao dong dong chay nim va b)
dao dong dong chay trong nam. Chudi dong chay nim c6 thé duoc coi la 1 xich Markov don - dimg. Do su
phan biét, 2 b phén nay dugc mo hinh hoa riéng biét va sau do tién hanh két hop lai. Nhu vay, mé hinh
hoa chudi dong chay c6 thé chia 1am 2 giai doan:

1. Mb hinh ho4 chudi dong chay nim.

2. Xét phan phdi dong chay trong nam.

V6i gia thiét chudi dong chay niam tuan theo luat phan b xac suat Gamma (Pierson IIT), mé hinh hoa
chudi dong chay niam dugc thyuc hién theo cong thirc truy hoi:

K. =l+rk -1)+®,C, \/(1 —r2)+2r(1- Pk,

trong d6 K4 h¢ s6 modun dong chay nam thu (i + 1), dugc xac dinh theo gid tri K; cia ndm ding trudc, cod
xét twong quan dong chay 2 nim ké nhau (r - hé s trong quan giita K;.; va K;). Hai s6 hang dau trong cong
thirc truy hoi biéu dién trj binh quan c6 diéu kién K., theo K;. Khi mo hinh hoa chudi dong chay nam, can
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phai xét sy phan bd ngiu nhién xung quanh tri binh quan diéu kién K;;. Su phan bd nay dwoc xac dinh boi
dudng tan suét didu kién v6i cac thong sb:
a. Tri binh quan diéu kién
K1 =1 +rK-1)
b. Hé s6 C, diéu kién

1/2
CU{(I —r2ys2r(l - r)Kll

C =
v, 1+r(K, -1

c. Hé s6 CS diéu kién
2C,[(1-r) +3r(1- 1)K, |
[a-ry +2r0-nK,|"”

St

Sb hang tht 3 trong phuong trinh truy hdi phan anh dao dong cua dai lwong ngiu nhién diéu kién
xung quanh ky vong cta nd.

K= Ei+1+¢i+1 Cvm .
Ky thuét tao chudi dong chay nam gom 3 budc sau
1. Phat s6 ngau nhiénz;+; va coi né dong vai tro tin suét.
2. Xac dinh ¢, (khoang léch tiéu chuan diéu kién) theo 7;+,, c, . C
3. Tinh K;+, theo cong thirc truy hdi va luu lwong binh quan nim
Oi+1 =00.Ki+1
v6i Qp chuan dong chay nam.

Bang thuat toan nay, chung ta di bién d6i chudi sé ngau nhién

M, M2+ T
thanh chudi dong chay nim nhan tao c6 d6 dai n tuy y:
Ql’ Qz!"" Qn

10.7.3. Xét phan bé dong chay trong nim

Dé mé hinh hoa chudi dong chay ¢ xét phan phdi khong déu trong nam, vién sy G.Svanidze dé xuat
phuong phap Fragmen.

Fragmen ¢(t) 1a duong qué trinh luu lugng biéu dién dudi dang phan don vi so v6i luu luong binh
quéan nam Q . Viéc chia cac luu lugng cho ciing mét hing sé lam thay d6i dang dudng qué trinh, trong khi
d6 van bao toan cic mdi quan hé thong ké bén trong giita dong chay giita cac thang. Cac mbi quan hé nay
rat phirc tap va dic tinh ctia chung chwa dugc kham pha.

Ngoai ciac mdi quan hé giita dong chay cac thang trong nim, con can giai quyét méi quan hé giira
lwong dong chay nam v&i hinh dang dudng qua trinh. Hién nhién, luu lugng binh quan nam 1a mét chi tiéu
danh gia muc d6 nudc cua mot nam, va gitta n6 voi tan sudt dong chay ton tai moi quan hé ham $6. Vay,
giita tAn suat dong chay va hinh dang dudng qua trinh Iuu lugng co ton tai mdi quan hé nao khong? Hay
n6i cach khac: Nhirg nam nhiéu nude (P < 0,33), nhirg nam trudc trung binh (P ~ 0,33 + 0,66), nhiing
nam it nude (P > 0,66) s6 liéu c6 dang phan phdi dong chay trong nim khac biét hon? V& chi tiéu danh gia
hinh dang dudng qua trinh Iuu luong c¢6 thé chon hé diéu tiét dong chay ty nhién ¢ (do Xokolovski dé xuét)
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hay hé s6 phan phdi dong chay khong déu trong niam d (do Andrayanov dé nghi). Giita hai hé sb nay ton tai
mdi quan hé: ¢ +d =1

Thiy rang g = O/ Q 1a cac hé s6 modun c6 tri s6 binh quan ¢ = 1,0; ¢ - phan dong chay co ban cia
qua trinh; d - phan dong chay 1. Cac tri s6 ¢ thay doi hang ndm va tri s6 ¢ binh quan trong cé thoi ky quan
trac n nam s& biéu dién dang dinh dudng ciia mot con song. Nhitng cong trinh nghién ctru vé linh vuc nay
cho théy hé sb @ phu thudc vao canh quan dia ly va cac diéu kién tu nhién khac cta luu vuc va bién dong
trong mot dién rong tir 0,1 cho cac ving ban sa mac dén 0,85 cho cac ving séng am w6t (c6 mat do ao hd
20%).

Chon ¢ hoac d 1am thong s6 hinh dang, co thé tién hanh xac dinh gia tri @ cho tirng nam ddi véi mot
con song cu thé va xdy dung quan hé tan suit dong chay nim P. Dic diém ciia mdi quan hé nay rat khac
nhau, v&i nhidu séng d6 1a mot quan hé tuyén tinh, d6i khi nghich bién. Trong nhiéu trudng hop c6 thé mbi
quan hé nay khong ton tai.. D& xét mdi quan hé giita luong dong chay nim véi dang phan phdi dong chay
trong ndm, cic Frangmen duoc phan loai va dua vao cac " hop dung" khac nhau. Cac hop dung duge xép
theo mirc d6 nhidu nudc, it nudc. Chang han c6 thé phan chia ba loai hop dung; hop it nudc, bao gom
nhimg Fragmen c6 tin suit dong chay 16n hon 0,66; hop nudc trung binh c¢6 P = 0,33, P = 0,66 va hop
nhiéu nude cd P < 0,33. S6 hop dung co thé tir 3 dén 10, phu thudc vao mirc d6 chit ch& cua quan hé giita
¢ va P. Theo kinh nghiém thyc té, s6 hop nén léy tu 3 + 5. Viéc tang sb hop khong dua dén mot sy chinh
xac hoa nao thém, ma doi khi t6 ra thira.

Phuong phép Fragmen doi hoi 2 phép thir ngiu nhién, (phat 2 chudi s6 ngau nhién 7, va 7). Chudi ¥
dung dé tao chudi luu lugng binh quan nim Q; theo thuat todn mé ta & phan trén. Sau khi ¢6 Q;, tién hanh
chon "hop dung" Fragmen. Dang Fragmen cu thé duoc xac dinh theo s6 ngau nhién thir 2 % theo so d6 rat
ngau nhién mot qua cAu c6 danh sb ra khoi "hop dung" da chon va sau do6 lai hoan tra lai. Béng cach nhan
cac tung d6 cua Fragmen dugc chon vai luu lugng binh quan nam Q s€ c6 duong qua trinh Iuu lugng mod
hinh. Xéc suét 13p lai nguyén ven mot qua trinh luu lwong rit nho va bang 1/n. 72, trong d6 n 1a tong s6
Fragmen (bang tong s ndm quan tric) 71 - 6 dai chudi mé hinh 1000 nam dugc tao ra tir 50 Fragmen, xac
suét 1p lai mot dudng trong s6 1000 dudng 1 0,0005. Phuong phap Fragmen ciing dugc ludn chimg trén
phuong dién 1y thuyét. TheoV. C Pugartov, mot ham ngiu nhién bat ky c6 thé duoc biéu dién dudi dang
mdt sb t6 hop tuyén tinh cac ham ngiu nhién co ban dang sau:

X(1) = af),
trong d6 « - dai lugng ngau nhién thong thudng, con £{7) ham sé khong ngiu nhién. D6 goi 1a phép phan
tich chinh tdc ham ngiu nhién. Mot tdp hop bt ky cac thé hién ciia ham ngdu nhién X(#) c6 thé thu dugc
bang cach bién d6i don gian ty 1& do thi X(7) theo truc tung. O day tit ca cac tinh ngau nhién duoc tap trung
vao hé s o, con mdi phy thude cua nd vao thoi gian duogce tap trung vao ham f{2).
Phuong phéap Fragmen ciing dua trén viéc ap dung cac ham ngiu nhién co ban:
Qi(t) = Q _qi(t)
trong d6 tinh ngiu nhién dugc tap trung vao luu luong binh quan nim Q , con tinh phu thudc thoi gian

dugc biéu hién qua Fragmen g; a).

10.8. CAC PHUONG PHAP XAC PINH THONG SO

Viéc xac dinh cac thong s6 cua md hinh toan hoc rat quan trong va anh huong tryc tiép dén két qua
tinh toan. M6 hinh tinh toan du di ap dung & mot sb luu vuc cho két qua rat tot, nhung rat khé ap dung
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dugc & luu vuce chiing ta dang can tinh toan, néu nhu khéng tim dung gia tri cdc thong sb ctia mo hinh.

Vi nhitng mé hinh it thong s6, viéc x4c dinh cac thong s t6i wru c6 thé lam bang tay két hop véi dd
thi, vi du tim hai théng sb x, k cia phuong phap Muskingum, nhung khi théng sb ctia m6 hinh ting 1én voi
hang chuc thong s thi viéc tinh todn cac thong s6 tdi wu s& chi thyc hién dugc trén may tinh dién tir.

N6i chung, viéc giai bai toan t6i wu gdm 3 giai doan:

- Lap mo hinh toan hodc dé mo ta céac qua trinh thuc té.

- Lya chon ham muc tiéu, ttc 1a chon tiéu chuan danh gia két qua.

- X4c dinh cac gia tri tdi uu cua cac thong sd.

Giai doan déu da duogc xét & cac tiét trude, by gid ching ta nghién ctru tiép giai doan cubi.

1. Ham muc tiéu

Ham muc tiéu duoc dung phd bién nhat trong thity vin c6 dang:
F=%(@Q, -Q); (10.69)
=1

v6i (Q4- Oy 1a chénh 1éch giira gia tri do va gia tri tinh toan & thoi diém ¢ = i.Af voi i = 1,2,3...n. Panh gia
theo ham muc tiéu dang (10.69) rat don gian, dé dang nhung ¢6 nhuoc diém 1a né coi sai s6 tinh toan bat ki
& thoi diém nao ciing c6 ¥ nghia nhu nhau. Thyc té khi tinh toan 18, nhiing sai s6 gy ra & phin thip khong
quan trong 1im, con sai sb gay ra & phan dinh 1i thi tac hai 16n hon, do d6 ngudi ta chon ham muc tiéu ¢

dang:
= Zl: (%i Q=03 +2(Qy, -0, +5(T, —T,)J (10.70)
- o i
hodc c6 dang:
F=3 {Qd’” o] M= L _L’} (10.71)
=~ 0, T, L, |

trong d6 i 1a sd tran 1d dugc tinh i = 1,2..n con ;j 13 s6 thoi doan tinh toan trong 1 tran 1 j = 1,2..m. (Qy-
0, 1a chénh léch giira luu lwong thuc do QO va luu luong tinh toan O, ¢ thdi diém r=jA¢ tinh tir khi bat dau
tran 1. Qg 1a Iuu lugng dinh 1 thye do, con Qyy 1a Iuu lugng dinh 1 tinh toan.
T, T,tuong ung la thoi gian 10 thyc do va tinh toan. L L, 1a thoi gian kéo dai cua tran 1d thuc do va tinh
toan. Noi chung tit ca ham muyc tiéu sir dung trong thity vin déu 1a ham phi tuyén cua cac thong sd, do d6
viéc lya chon cac thong so to1 uu thudng phai tinh qua nhiéu lan 1ap.

2. Lira chon théng sé t6i wu: Co hai phuong phéap thudng hay st dung nhat:

- Phuong phap do tim theo hudng dbc nhit: Cho ham muyc tiéu F véi n théng sb: x,, xa,..., X,

F =F(xj, x5,..., x,) = F(x).

Dé cho gon ta dung toan tir V. Néu f1a mot ham sb nao d6 trong khong gian ba chiéu x,y,z thi Vf1a
mot vecto.
A Sl A

J

Vf =
4 ox ay Jz

v6i i, j, k 1a ba véc to don vi chi phuong céc truc Ox, 0y, Oz trong hé truc toa do Pé cac. Ham muc tiéu F c6
n théng sd nén né duoc biéu dién trong khong gian n chidu. Ngudi ta da chimg minh rang néu nhu ham
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muyc tidu F 13 lién tuc va VF tai X* 1a x4c dinh thi vecto VF(X") biéu thi phuong ngén nhét di v& phia cuc trj
cia ham F(x). Qu4 trinh tim théng s dé ham F(x) nho nhat da trinh bay ¢ phan trudc.

- Theo phuong phép Rosenbroc : Phuong phép nay cong bd vao nam 1969 va dang duoc ung dung
rong ri trong nhiéu nganh khac nhau. Noi dung cia thuat toan 1a xét ham muc tiéu duéi dang ma tran n
chiéu tir d6 giai ma trin tim dinh thtrc pht hop qua cac phép tinh l3p dé liwa chon cac thong s6 dé ham muc
tiéu F(x) dat gi4 tri nho nhat.

10.9. KET QUA NGHIEN CUU UNG DUNG MO HINH TOAN THUY VAN O VIET NAM

Nhiing thanh tyu co ban trong linh vuc tng dung, nghién ctru mé hinh toan thuy van & Viét Nam dugc
phan anh kha day du trong Hoi thao Qudc gia vé ing dung mé hinh toan thity van va thity luc trong phat
trién va quan 1y tai nguyén nudc tai Ha Noi nam 1988. M6 hinh duoc hoan chinh va sém c6 tng dung tai
Viét Nam 1a mé hinh SSARR dau tién & linh vuc thily vin cong trinh va sau d6 duoc nghién ctru ung dung
cho du bao 1ii & khu vuc dong bang song Ctru Long c6 tinh dén anh hudng triéu va cac pha 1 tran bo. Mo
hinh SSARR ciing duoc cai tién va img dung dé du bao lii cho song Hong - mot hé thong séng phiirc tap ciia
ddng bang Bic B, bude dau cho nhing két qua dang khich 18.

Mb hinh TANK duoc ng dung ¢ Viét Nam vao cudi nhitng nim 1980. M6 hinh twong d6i don gian,
c6 y nghia vat 1y truc quan, thich hop véi cac luu vue song sudi vira va nho.

Mot s6 md hinh truyén thong da dugc ap dung tir truéc nhu md hinh Kalinhin - Miuliacdp, phuong
phép dién toan luong gia nhap khu giita duoc van dung kha linh hoat trong cac linh vuc tinh toan va du bao
thay van.

Viéc két hop cac phuong phap truyén thong va cac md hinh SSARR, TANK, NAM... dang dugc trién
khai trong nhiéu du 4n nghién ctru ing dung.

Két qua st dung cac mo hinh SSARR, TANK, NAM cho cac luu vyc song sudi nhé cho théy cac dac
trung trung binh ciia dong chay nam, dong chay muia va cic thang cling nhu phan phdi dong chay tinh tir
cac md hinh trén dat yéu cAu vé do chinh xac cho giai doan qui hoach.

Ngoai ra cac mé hinh chudi thoi gian, mdé hinh ARIMA ciing duoc tmg dung c6 hiéu qua trong viéc
mo phong va du bao dong chdy thang, dong chay nam.
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e Chuong 11 ‘ ,
QUAN LY CHAT LUQNG VA BAO VE MOI TRUONG NUOC

Ngudn nudc rat phong phii bao gdm ngudn nudc mit va nude ngam trong long Trai Dét.

Nude 1a thanh phan co ban ciia co thé sinh vat, 1a moi truong cua sy song. Ngay nay mirc do phat trién
cta kinh té rat nhanh, nhu cau vé nudc ngdy cang ting. Vain dé st dung hop 1y ngudn nudc va bao vé
ngudn nude trong sach 1a mot van dé 16n, cp thiét dbi véi con ngudi hién nay va trong twong lai.

Dap tng yéu cau trén, ddi voi cac nganh ding nude phai nghién ctru cac van dé:

- Panh gia chat luong cta ngudn nudce sir dung.

- Panh gia va du bao mirc d6 nhiém ban ngudn nudc, nghién ciru cac bién phap dé han ché di dén loai
trir tinh trang 6 nhiém ngudn nudc.

D6 ciing 1a hai ndi dung chu yéu gidi thiéu trong chuong nay.

11.1. NGUON NUOC VA MOI TRUONG

Nudc 1a mot ngudn tai nguyén thién nhién, mot thanh phan cia canh quan dia 1y, cia méi trudong séng.
C6 nhiéu khai niém vé& moi trudng séng (con goi 1a méi truong tw nhién, méi trudng xung quanh) trong d6
mot khai niém ngay cang dwoc chip nhan rong rdi cho ring "Trong méi truong sdng, cac hoat dong da
dang va phirc tap cua céac sinh vat, dic biét 1a hoat dong ctia con ngudi dién ra thuong xuyén lién tuc, da
gdy ra nhiing bién d6i bén trong ciia cac yéu t6 mdi truong ndi chung va ngudn nude ty nhién noéi riéng".
Mot trong nhing bién d6i d6 1a lam thay ddi chat luong ngudn nudc va & mot mirc do cao s& gy nén tinh
trang 6 nhiém ngudn nudc.

Nguoc lai, sy thay d6i cia méi truong nudc, trong mot quy mo di 16n ciing gy nén nhiing bién doi
clia moi trudng xung quanh. Gitta moi trudng nude va moi truong tu nhién luén duy tri mot mdi quan hé
tuong hd. Hiéu biét sdu sic mdi quan hé d6 1a rat can thiét dé bao vé va cai tao tu nhién.

11.1.1. Nguén nwéc trén Trai Pat

Theo ngudn gdc phat sinh thi nudc trén Trai Dét ¢6 hai loai: nudc so sinh va nude khi tuong. Nude so
sinh dugc tao thanh badi cac dung dich thily nhiét tir long sau Trai Dit phun lén tu lai. Nude khi tugng 1a
nuéce ty nhién, c¢6 chu trinh tuan hoan trong khi quyén, thuy quyén, dia quyén qua cic qua trinh bdc hoi -
mua - bdc hoi. So véi nude khi tuong, nude so sinh ¢ khdi lugng rit nho. Ngay nay, nho nhitng thanh tyu
khoa hoc vé tric dia, thuy van, khi tugng, con nguoi c6 thé ude luong duoc khéi luwong nudc trén Trai bit.
Luong nude trén Trai Dt gom nude trén bé mat Trai Pat va nude dudi dat.

Ngudn nude trén bé mat Trai Dt 1a 1454.10%m’ trong d6 dai duong 1a 13700.10%m’, con lai 1a nuée
trén song hd, dim lay, nudc bang tuyét & dia cyc. Trong pham vi bé day vo Trai Dt 16km, luong nudc
ngim khodng 400.10°%km’, khéng ké nudc lién két trong cac nham thach 1a khoang 1800.10°km’. Ngoai ra
mot phan nude ¢ dang hoi chira trong tang khi quyén quanh Trai Dat.

Trong qué trinh tudn hoan ctia nuéc, mdi ndm mit bién bdc hoi ching 449.000 km?, luc dia khoang
71.100 km®. Hoi nu6c tir bién theo gi6 vao luc dia hang ndm gay mua khoang 108.400 km® nuée. Nhu vay
dong chay mat va dong chay ngdm hang nam chay tir luc dia ra bién khoang 37.000 km’.So v&i téng luong
nudc chung trén Trai Dét thi luong nuéc nay khong dang ké, nhung né lai c6 ¥ nghia vo cliing quan trong
d6i v6i doi sdng con ngudi va cac sinh vat sdng trén luc dia. D6 12 ngudn nude st dung ctia con ngudi.
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Ngudn nudc sir dung ciia con ngudi phin bd khong déu theo khong gian va thoi gian. Theo khong
gian, do anh huong cia diéu kién khi hau, mat dém tung noi ma lugng mua co thé rat khac nhau. Noi mua
nhiéu lugng mua nim cé thé may ngan mm, noi mua it chi vai trim mm, tham chi khong mwa. Thi du
lwong mua trung binh tai Haoai 12.092, Ré-uy-ni- 6ng 12.000 mm, Ca-mo-run 10.470 mm va mot sé ving
xich dao 1a nhitng noi mwa nhiéu.

O Viét Nam, mua rat phong phi, tim mua Bac Quang thudc thung liing song Lo, lugng mua nam bién
@i tir 1.500 dén 2.500mm. Mua rét it 1 cac ving sa mac, lugng mua nam thuong dudi 100mm. Trén toan
Trai Dt lvong mua nam binh quén 1a 880mm, trén cac luc dia tu 670 dén 750mm.

V& béc hoi binh quan ndm trén céac dai duong 930 dén 1.070mm, trén luc dia tir 420 dén 500 mm. Nhu
vay, trén dai duong, lugng bdc hoi hang nam 16n hon lugng nuédc dén 100 mm, con trén luc dia, lwgng mua
16n hon lwong bdc hoi dén 250 mm.

Luong nudc thira trén luc dia chinh 14 luong dong chay trén cac dong sudi chay ra dai dwong. Do mua
phan bd khong déu ma luong dong chay trén cac song sudi ciing phan bd khong déu. Trong 144,5. 10° km?
luc dia, c6 6.10° km® hoan toan khéng c6 dong chay. Mot it ao hd & nhitng ving d6 chi yéu 1a do nudc
ngim cung cip nén nudc twong ddi man.

Ving dong chay rat nghéo chiém khoang 32 triéu km?, trong d6 chau Au va chau A 18 triéu km?, chau
Phi 9 triéu km?, chau Uc 4 triéu km?, con lai 1a mot s6 ving chau Nam My.

Ving c6 dong chay rit phong phii thudc luu vuc cua 21 con séng tir 10 van km® dén 1 triéu km *
chiém hét 28,4 triéu km®. Song Hong va song Mé Kong ciing thudc loai séng vira c6 luong dong chay 16n.

Theo thoi gian, su phan bd khong dong déu thé hién dic tinh bién ddi theo mua cia mua va dong
chdy, dé 1a mua mua va mua kho hay mua lii va mua kiét. Mua mua, 1i cling 1a mua nudc hay gay ung.
Mua kho, kiét ciing 12 mua thiéu nude cho con nguoi.

Mirc do phat trién kinh té khong déu trén thé gidi khién cho nhu cau st dung nudc ciing khong gidng
nhau gifra cac nudc, cac khu vye. Vén @ thira nude, thiéu nude tro thanh van dé quan trong ddi véi su phat
trién cta loai nguoi hién tai va tuong lai.

11.1.2. Sir dung ngudn nwéc méit, nwéc ngim

1. Nhu cau su dung nuoc

C6 thé phan thanh hai loai nhu cau su dung nudc, nhu cu nudc cho sinh hoat va nhu cau nuée cho
cac nganh kinh té cong nghiép, giao thong vén tai. Ngay nay, nhu cau nudc binh quén tdi thiéu cho sinh
hoat cia mdi nguoi/ngay 1a 5lit. O cac nudc phat trién, nhu cau nudc mdi nguoi binh quéan trén 500
lit/ngay. Chi tinh & mirc nu6e 250 lit/ngay thi mot triéu dan Ha Noi mdi ngdy ciing cAn 25 van m’, trong
nam c6 thé dung can hai ho chira nhu ho Sudi Hai (Ha Tay), tir &6 cho thay lugng nudc ding cho sinh hoat
con ngudi khong phai 1a nho, nhit 1a trong cac nude phat trién. Trude day, v6i 4,7 ty dan sb thé gioi, nhu
cau nude sinh hoat tir 9 dén 10 ty m® mdi ngay. Dy tinh sau ndm 2.000 dén sb thé gi¢i dén trén 6 ty ngudi,
khi d6 nhu cau nudc sinh hoat s& con 1én hon nhiéu.

Nhu cdu nuée cho cac nganh kinh té ciing rat 16n, chu yéu cho cong nghiép va nong nghiép. Déi véi
néng nghiép, nudc 1a nhu cau thiét yéu cho sinh truong va phat trién cia cdy trong. Viéc dam bao nhu cau
nude cho cay trong ¢ tac dung quyét dinh déi v6i ning suat cdy trong. Vi vdy viéc phat trién cac bién phap
thily loi, dam bao chi dong tudi tiéu nudc 1a rat quan trong trong phat trién néng nghiép. Nhu cau nudc
dung cho cong nghiép ciing rat 16n, nhit 1a trong cac nude cong nghiép phat trién; nudc dung trong cong
nghiép dé rira sach cac chat ban trong cac vat liéu san xuat, dé nhao rura vat liéu, lam dung moi cho cac
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phén mg hoa hoc trong quy trinh san xuat, lam ngudi thiét bi, 1am lanh san pham... Thi dy trong mdi gidy
déng hd, mot nha may nhiét dién 1 triéu kw can tir 60 dén 70m’ nudc dé 1am ngudi may. Luong nudc can
dé san xuét ra mot s6 loai san pham cong nghiép duoc trinh bay trong bang sau.

Luong nudc trén chi mat tir 10 &én 15% trong qua trinh san xuét, con lai nudc chia cac chat ban, chat
ddc ctia qua trinh san xudt sinh ra goi 13 nudce thai cong nghiép. Nude thai cong nghiép chua qua xtr 1y thao
chay vao ngudn nudc s& gay nén tinh trang 6 nhidm.

2. Khai thdc va sir dung nguon nwée ngay nay

Nudc 1a mot tai nguyén thién nhién vo cung quy gia, con ngudi ngay cang cb ging khai thac, s dung
ca ngudn nude mit va mit nude ngm. Mirc do khai thac sir dung ngudn nudce hién nay con khac nhau giira
cac nudc, cac khu vuec.

Nguon nude mit duoc sir dung, khai thac triét dé nhat vao muc dich phat dién. Nhiéu nudc trén thé
gidi ty trong thuy dién trong toan san luong dién qudc gia di dat toi dinh cao nhu Thuy Si, Na Uy, Thuy
Dién x4p xi 100%; Ai Nhi Lan, Cong G6 95%, Cong hoa Dan chii Nhan dan Triéu Tién 90%... Ngoai phat
dién, nguén nudc mat da dugc sir dung rong rai cho nhiéu muc dich khac nhu tudi, nudi c4, giao thong
thity, nudc ding cho cong nghiép... Nham han ché nhitng anh huéng phan bé ngudén nuée mit khong déu
giita cac ving, ngay nay dd c6 nhiéu hé thong cong trinh, kénh dan 16n duoc xay dung dé dan nhiing luong
nu6e khong 16 tir ving nay sang ving khac dé sir dung.

Trong s6 37.000 ty m® nu6e tudn hoan trén dia luc trong mot nam, lugng nude chira dudi dat da gan
13.000 ty chiém 35%. Cung véi khai thac st dung ngudn nudc mat, ngudn nude ngim ngay cang dugc cha
¥ khai thac, cung cdp nudc cho sinh hoat, nuée tudi cho cy trong. O Hung - ga - ri dd bat dau khai thac
mdt tai nuée ngdm trit lrong khoang 4.000 ty m’. Nhitng nudce ¢d nhidu cong trinh khai thac nuéc ngdm
hién nay 1a Lién X6 (cit), My, Hungari,... ving San pho ring xit ¢4 dd c¢6 trén 2.000 may bom ngam tudi
cho 54.000 héc ta. Ding nudc ngdm dé cung cip nude cho sinh hoat thanh phd thi nude nao ciing c6. Mot
s6 noi trén thé gidi khai thac nuwéc ngdm qua muc da gy ra tinh trang sut 1un nghiém trong.

Tai nhitng khu tap trung dan cu, khu cong nghiép & nhitng nudc phat trién, ngudn nuédc duoc sir dung
triét dé nhung tinh trang thiéu nudc van xéy ra tai nhiéu noi. Nguoc lai, nguén nudc dang ké chua duge sur
dung trong nhimng nudc kém phat trién.

. z Pon vi san pham Luong nudc can
San pham % 3
(tan) (m’)

Nhom 1 1500
Gang 1 31
Cao su 1 2.500
Kén 1 1.400
Thép 1 25
Déu hod 1 18
Gidy 1 200- 900
Soi 1 600
Ni 16ng 1 2.500-3.500
Chit déo 1 500
My chinh 1 5.000
Nuéc chim 1 300
Mién 1 100
Puong 1 100
Luyén thép 1 165
Can thép 1 140
Phan dam 1 630
Phén lan 1 130
Vai 1.000m 50
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3. Vin dé thiéu meéc

Trude day vai thé ky, vin dé thiéu nudc chua dugc dat ra, vi véi mirc phat trién xa hoi thoi do, nhu
cdu nude ciia con ngudi chua phai 13 16n. Hon nita dan sb thé gidi con thap so voi hién nay. Ngay nay hién
trang da khac han. Déan s6 thé giéi dau thé ky XX 1a 1.617 triéu nguoi va du kién ndm 2.000 lwong nude
tiéu thy trén thé gidi ding trong tudi vao khodng 7.000 ty m’, nudc sinh hoat 600ty m’, nuéc cho cong
nghiép 10.700 ty m’, cho nhu cu khéc 400 ty m’.

Ngay nay, tinh trang thiéu nuéc, 6 nhiém ngudn nudc xay ra tai nhidu noi. Theo thong ké hién nay da
cd 60% dién tich dat dai trén thé gidi thiéu nudc, tham chi thiéu ca nudc trong sinh hoat & mirc can thiét.
150 triéu nguoi dang cu tra trén dién tich d6. Pé dénh gia mirc d6 thiéu nude trong timg khu vuc trén thé
gidi, hoi nghi ban vé nude cua cac nude Xa hoi chu nghia hop nam 1963 tai Vacsava da dé nghi dung hé sb
C biéu thi mirc d¢ thiéu nudc nhu sau:

Heé sb C 1a ty 18 giira tong luong dong chay trong nim cua khu vuc trén tong luong nude tiéu thy cua
khu vuc d6, tinh theo tiéu chuan 250 m’ mot dau nguoi.

C = 20 thudc khu vye dam bao ngudn nude tuong ddi cao.

C = 20+ 10 ngudn nudc bao dam, nhung phai cé sy phan phdi trong khu vue.

C = 10 + 5 ngudn nudce rat han ché, can dan nudc & ving khac t6i.

C < 5 thiéu nudc nghiém trong, can c6 bién phap khan truong cung cip thém.

Trong hoi nghi da dédnh gia Ba Lan va Hung ga ri ¢c6 C = 8, nhung vi dan sd phat trién nén dén nim
1980 C = 6 va nim 2.000 C = 4. O Lién X6 cii, nhitng nudc cong hoa nhu Ukraina ¢ C = 5, nam 1980 ¢
C = 4 — ¢ nhiing nuéc cong hoa thiéu nudc; Mon-da-vi C = 40 thude khu vuc doi dao vé nuée, can déy
manh viéc khai théc. Tai nhiéu noi, tinh hinh thiéu nu6c cang tram trong hon do tinh trang mot phan ngudn
nuéce, chu yéu 1a nuée mat bi nhiém ban do cic ngudn nude thai sinh hoat va cong nghiép gy ra.

11.1.3. Anh hwéng ciia mdi truwdong ddi véi chét lwgng nwéc séng, vin dé 6 nhiém nwéce hién nay

Mbi truong dia 1y, noi ngudn nudc hinh thanh va van chuyén khong ngimg c6 anh hudng rat nhiéu dén
chét luong nudc song. Phan tich cac déc tinh hoa hoc cua nude va lién hé voi nhiing dac diém dia chét, thd
nhudng, tinh hinh hoat dong kinh té ctia con nguoi cta luu vuc séng c6 thé thay gitta ching c6 mot moi
quan hé kha rd rang. Séng Hong thudc loai ¢ ham lwong phu sa 16n nhét thé gidi (ham luong phu sa trung
binh & tram Son Tay la 1,3kg/m’, mua hé dén 3,5 kg/m’, cuc dai dén 14 kg/m’). D6 1a két qua cua qua
trinh xam thyc cua dong séng trén nén thd nhudng dia chét cia ving song chay qua.

Céc hoat dong kinh té cta con ngudi 1am anh huong dén chat lwong ngudn nude va 1a nguyén nhan
chinh gay 6 nhiém ngudn nudc hién nay. Anh huong niy mot mit truc tiép gay ra do cac ngudn nudc thai
sinh hoat, rac rudi cac khu dan cu, do thi, mat khac gian tiép qua viéc lam thay ddi cac thanh phén canh
quan dia ly d4 anh huéng chat lugng nguén nudc duoc tich luy tir nim nay sang nam khéc, véi toc do cang
tang dan, quy mo cang 16n din, gy ra hau qua 6 nhiém ngudn nudce. Toe d6 phat trién 6 nhiém ngudn nude
phu thudc nhiéu yéu t6, trong d6 quan trong la mic d phat trién kinh té, muc ting dan s6 va tinh hinh sir
dung, bao vé ngudn nudc cua mdi nude. Tinh trang 6 nhiém ngudn nude hién nay da trd nén trim trong &
nhiéu nudc, nhét 1a nhimg nudc phét trién. O My, hang chuc cac trung tm cong nghiép thai ra khoang 94
ty m® nude thai co doc. Luong nudce thai nay tap trung trong nhitng khu vuc nhat dinh, nén nudc & nhidu
song bi 6 nhiém t&i muc khong dung duoc. Nhiéu song ho, sinh vt bj tiéu diét hoan toan do chat doc.

O Viét Nam nguf”)n nudc tu nhién rat phong phu, chua dugce st dung dang ké. Noi chung muc d6 tap
trung dan cu va khu céng nghiép con rat thip nén tinh hinh 6 nhiém ngudn nudc chwa thanh trdm trong.
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Tuy nhién, do tinh trang nudc thai nha may cong nghiép chay ra cic song khong qua xir 1y 6 nhiém, nén
ting noi, timg lic tinh hinh 6 nhim ngudn nuéc di 1én téi mirc 46 bao dong, nhét 13 cic doan xung quanh
mot s6 nha may cong nghi€p 16n nhu nha may dién Yén Phu (Ha N6i), nha mdy dién Ninh Binh, khu cong
nghiép Viét Tri... Két qua phén tich miu nudc thai cho thiy tiéu chuin chét lvong nudce thai cia nhitng nha
may ndy vuot qué xa gii han cho phép. Day ciing 1a mot vin dé can giai quyét trong qua trinh phat trién
nén kinh té cua dét nudc ta.

11.1.4. Anh huéng ciia cac cong trinh thiy loi, dap nuée dén méi truong

Viéc xay dung cac cong trinh thiy loi, dép nudc 16n, hé théng tudi tiéu cong trinh khai thac nuéce
ngam s& gy nén nhiing bién d6i dang ké dén tinh hinh ngudn nude, khi hau dia phuong, bdi ling xam thuc,
lugng cac chat dinh dudng, phii sa... trong khu vyc cong trinh va ving ha luu cong trinh.

Trong van dé nay, viéc phan tich nhitng anh huéng cia dap nudc 16n dén moi truong 1a mot van dé
duge cht ¥ nhidu va mot s két luan da duoc rat ra tir nghién ctru thuc té ciia nhidu ngudi. Anh hudng nay
bao gdm nhitng nét chinh sau:

1. Tao nén mdt kiéu khi hau dia phuong nhiing khu vyc hd. Sau khi xay dung dap do mot ving rat
rong thudc long hd bi ngép nudc, 16p phu thuc vat tu nhién duoc thay béng dién tich mat nudc hd, lam tang
dang ké luong bdc hoi, 1am bién do6i d6 4m, nhiét d9, tinh hinh mura...

2. Lam bién ddi tinh hinh ngudn nudc (nwdc mit, nude ngam), do ting nhiing ton that thim vao long
hd, t6n that boc hoi & mit nude hd. O nhimng hd khong dwoc didu tra tinh toan k§ cang, nhiing ton thit nay
c6 thé 1am giam dang ké lugng trir nudc trong hd chira. O mot sd ho trén thé gidi da ap dung bién phép
chéng bdc hoi mat hd, nhu mot s6 hd 16n & My, hd Né-van (Lién X6); ngudi ta phun 1én mit hd mot 16p
mang mong, chu yéu 1a axit béo, va ruou c6 mach cac bon dai, c¢6 thé giam 50% luong ton that do bdc hoi.
O nudc ta, lugng nuwdc mat do bde hoi thuong chiém tir 5 &én 10% dung tich hitu ich cta hd chira.

3. X4y ra qua trinh bdi ling trong 10ng hd chra, trong nhiéu nim sé& 1am giam dung tich chtra nude cia
hd va qua trinh xam thuc & nhimng doan séng ha luu dap, cac kénh dan nudc 16n va co thé & nhing khu vuc
song kha xa cong trinh.

4. Lam thay dbi chit luong nudc sit dung & ha luu, thi du nhu giam dang ké luong phu sa trong nudc,
lugng cac chat dinh dudng, hodc lam thay d6i d¢ min ¢ nhiing song gan bién... nhitng anh hudng nay trong
mot mirc do nhét dinh c6 thé gay tac dong xau t6i moi truong sinh thai cia c4, 1am giam ngudn loi ¢4 ty
nhién cua khu vuec.

Ngoai dép nude, cic cong trinh khic dé khai thac sir dung ngudn nuéc cling déu c6 anh huéng dén
mdi truong, thi du hién tuong sut lin ha thdp muc nudc ngdm do khai thic nudc ngdm qua mirc gay nén,
cing d4 xuat hién va lan rong & nhiéu noi trén thé gidi gay bao kho khan cho con nguoi.

11.2. KIEN THUC CO SO BE PANH GIA CHAT LUQONG NUGC

Nudc song ngoi, hd ao chtra nhiéu cac chat hitu co, vo co, cic loai vi sinh vat khac nhau. Ty 1€ thanh
phan cia cac chit trén ¢6 trong mét mau nudc phan anh chit lvong nude cua mau. Bé tri nhitng vi tri 14y
mau, phén tich dinh tinh, dinh lugng, thanh phan cac chat trong miu nudc trong phong thi nghiém 1a noi
dung chii yéu dé danh gia chit lugng va phat hién tinh trang 6 nhim ngudn nudc.

11.2.1. Nhitrng thong s6 vat 1y, hoa hoc, sinh hoc ciia chit lwgng nuéc

C6 ba loai thong sd phan anh cac dic tinh khac nhau ciia chat luong nudc 1a thong s vat 1y, thong s6
hoa hoc va thong s6 sinh hoc.
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1. Théng s6 vat Iy. Thong s vét 1y bao gdm mau sic, mui, vi, nhiét d6 cua nudc, lugng cac chit rin lo
limg va hoa tan trong nudc, cac chit ddu md trén bé mat nudc.

Phén tich mau sic ctia ngudn nudc can phan biét mau sic thyc ciia nude va mau sic cia nude khi da
nhiém ban. Loai va mat do chat ban lam thay d6i mau sic ciia nude. Nude ty nhién khong mau khi nhiém
bén thuong nga sang mau sam. Con lugng cac chat ran trong nude duge phan anh qua do duc cua nude.

2. Théng s6 hod hoc. Thong s6 hod hoc phan anh nhiing dic tinh hoa hoc hiru co va vé co ctia nudc.

a) Pic tinh hod hiru co cta nude thé hién trong qua trinh str dung 6xy hoa tan trong nudc cua cac loai
vi khuan, vi sinh vat dé phan huy céc chét hitu co.

Nude tu nhién tinh khiét hoan toan khong chira nhimg chat hitu co nao ca. Nude tu nhién da nhiém
ban thi thanh phan cac chit hiru co trong nudc ting 1én, cac chit nay ludn bi tic dong phan huy cia cac vi
sinh vat. Néu luong chit hitu co cang nhiéu thi luong 6xy can thiét cho qua trinh phan huy cang 1én, do d6
lwong 6xy hoa tan trong nudc s& giam xudng, anh huéng dén qué trinh sdng cua cac sinh vét nuéc. Phan
anh dic tinh cia qua trinh trén, c6 thé ding mot s thong sb sau:

- Nhu cau 6xy sinh hoc BOD(mg/I)

- Nhu cau 6xy hoa hoc COD(mg/l)

- Nhu cau 6xy tong cong TOD(mg/1)

- Téng s6 cac bon hitu co TOC (mg/1).

Céc thong s trén dugc xac dinh qua phan tich trong phong thi nghiém mau nudc thyc té. Trong cac
thong s6, BOD 1a thong s6 quan trong nhat, phan anh muc d6 nhidm ban nudc rd rét nhat.

b) DPac tinh v6 co cua nudc bao g6m d6 méan, do cung, d6 pH, d6 axit, do kiém, lugng chira cac ion
Mangan (Mn), Clo (CI), Sunfat (SO,), nhiing kim loai nang nhu Thiy ngan (Hg), Chi (Pb), Crém (Cr),
DPdng (Cu), K&m (Zn), cac hop chit chtra Ni to hitu co, améniac (NH3,NO,, NO;) va Phét phat (POy).

3. Théng sé sinh hoc. Thong sé sinh hoc cua chit lugng nuéc gdm loai va mat do cac vi khuan giy
bénh, cac vi sinh vat trong mau nudc phén tich. i véi nude cung cap cho sinh hoat yéu cau chét luong
cao, can dic biét chii ¥ dén thong s nay.

11.2.2. Nhu ciu oxy sinh hoc BOD

1. Khdi niém

Céc chét ban trong nudc phan 16n 1a cac chat hitu co, ching khong phai 1a nhitng chat doc cho cac
sinh vat séng. Ching khong anh huong dén d6 pH. Trong nudc, hau hét cic chét hitu co bi tac dong phan
huy ciia cac vi sinh vat thanh cac hop chat don gian. Trong qué trinh d6 vi sinh vat can 6xy. Néu luong chat
hiru co trong nudc cang 16n va mat do vi sinh vét cang cao thi lugng 6xy can thiét cho qua trinh phan huy
yéu cau cang nhiéu. Luong 0xy can thiét dé cac vi sinh vat phan huy cac chat hitu co trong mét don vi mau
nuée 1a nhu cau 6xy sinh hoc BOD. Pon vi ciia BOD 14 mg/l. Thong thudng dé xac dinh BOD ngudi ta
phén tich mAu nuée trong diéu kién nhiét do 20°C trong thoi gian 5 ngay. BOD do dugc goi 1a BODs.

Phan tich BOD trong mt mau nudc thi nghiém chira trong mot binh thiy tinh c6 thé thiy qua trinh six
dung 6xy cua té bao vi sinh vt chia thanh hai giai doan. Dau tién nhén cia t& bao vi sinh vat ding 6xy dé
phan huy cac chat hitu co, ldy nang lugng cho né 16n 1én. Giai doan nay dién ra trong khoang tir 18 dén 36
gio. Tiép theo 1a giai doan cac té bao vi sinh vat dung 6xy dé 6xy hoa hay cho qua trinh trao doi chat bén
trong cac té bao vi sinh vat. Giai doan nay khong dai hon 20 ngay. Téc d6 ctia phan ting trong giai doan
dau thuong gap tir 10 dén 20 1an toc do cua giai doan sau, nén dudng cong BOD trong giai doan dau ciing
rat doc, sau thoai dan.
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2. Cong thiec BOD
Qué trinh st dung 6xy trong thi nghiém trén c6 thé biéu thi dudi dang cong thirc toan hoc nhu sau:
Goi L 1a lugng 6xy hoa tan trong nudc. Trong qué trinh sir dung Oxy cua vi sinh vat, sy bién d6i cua L
theo thoi gian c6 dang:
dL
E =
trong d6: K- hé s6 toc do trung binh ctia phan ng trung binh BOD.

—KL (11.1)

Tich phan ta dugc:
L, = Lye™ (11.2)
trong d6 L,- tong s lwong 0xy sir dung trong phan tmg, L; - BOD con lai thoi diém ¢,

Dit y = Ly~ L, thi y 13 tong s6 6xy di sir dung hodc BOD di sir dung sau thoi gian t, thi phuwong trinh
(11.2) c6 thé viét thanh:

y=Lyl-e ™) (11.3)
hoac
y = Lo(I - 10°) (11.4)
trong d6: K' - hé s6 toc do trung binh ciia phan tmg trén co sé co s6 10. Quan hé gitra K va K’ nhu sau:
K=2303K'
Loai nudc thai K'(1/ ngay)
Nudc thai chua xu ly 0,15-0.28
Nudc thai da qua bo phén loc 0,12-0,22
Nudc thai da xir 1y vi sinh vat 0,06 - 0,10
Nude séng it nhiém ban 0,04 - 0,08

Trong phuong trinh (11.3) hé s6 K phu thudc sb lwong va dic tinh ty nhién ctia nhitng chat hitu co co
trong ngudn nudc thai. Po6i véi dong nudc thai giau chat hitu co, toc dd st dung 6xy trong giai doan mot rat
nhanh nén hé s6 K lon. D6i véi dong nudc thai da xur ly, lwong chat hitu co con thap, cho nén hau hét lugng
oxy dung trong giai doan 2. H¢ so K trong truong hop nay thap hon & truong hop trén nhiéu.

Hai hé s6 K, K' déu 1a an sb trong phuong trinh BOD, ching c6 thé tinh toan gian tiép dua vao s liéu
thuc do.

3. Su 6xy hod trong phan ung BOD.

Su 6xy hoa trong thi nghiém BOD nhu trén xay ra thanh hai giai doan:

Oxy hoa cac hop chét chtra cac bon (cac bon nat hod) va Oxy hod cac hop chét chtra nito (nito rat hoa).

Su 6xy hoa cac hop chit chira cac bon xay ra dau tién va duoc thé hién nhu phuong trinh BOD (11.3)

y=Ly(1-e™)
va theo qua trinh CxHyOz ™ CO, + H,0
Su oxy hod hop chét chira ni to tiép sau qua trinh cac bd nat hod theo qua trinh:
NH; ™ NO,™ NO;
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v6i téc do cham hon.

Trong mot s6 diéu kién, ¢6 thé ca hai qua trinh 6xy hoa trén xay ra dong thoi. Nhung néi chung, sy ni

to rat hoa chi bat dau khi nhu cau cac bon da thoa man. Biéu thirc toan hoc ctia phan ing s€ gom hai phan.
y=Ly(1-e ™)+ Ly(1—-e™)
trong do:

Ly- nhu cau 6xy hod tdi da cho cc bon nat nat hoa;

Ly - nhu cau 6xy ho4 ti da cho ni to rat hoa

K, - hé s6 toc do cua su cac bon nat hod;

K> - hé s6 tde do cua sy ni to rat hoa.

11.2.3. COD, TOD, TOC

1. COD 1a nhu cau 6xy hoa hoc tirc nhu ciu 6xy hoa can thiét cho 6xy hoa hoc cac chat trong mot don
vi mau nudc (mg/l). Néu biét duge phuong trinh phan ing hoé hoc thi ¢6 thé tinh dugc lugng COD theo ly
thuyét. Thi du 6xy hoa 1.000mg phénol:

C¢HsOH;+70,™ CO,+3H,0
COD iy thuyée =(1.000)(224)/94 = 2.383mg.

Khong phai tit ca cac chat hitu co déu dé dang bi 6xy hoa hoc. Céc loai duong, cac chat béo co ciu
tric mach phan nhanh thuong de bi 6xy hod hoan toan. Con benzen, toluen khong bi dxy hod. Cac axit
amin, cac axit c6 cau trac mach thang c6 thé hoan toan bi 6xy hoa khi c6 chat xuc tac la sunfat
nhom(Ag,S0O,) tham gia.

Ngoai céc tinh 1y thuyét, COD ciing c6 trong s6 tay "Nhiing phuong phap tiéu chuin dé kiém tra chét
luong nudc va nude thai".

2. TOD 14 nhu ciu 6xy tong cong, can thiét cho hai qué trinh 6xy sinh hoc (BOD) va 6xy hoa hoc
(COD). bon vi mg/l.

3. TOC la téng s6 cac bon hitu co trong mot don vi mau nude. TOC duge xac dinh nhé dung cu phan
tich céac bon.

Trong thi nghiém nay, mot mau nudc, hodc nude thai duoc dua vao mot 6ng v6i nhiét do tir 900 dén
1.000 °C, nudc s& bbe hoi, cac chit c6 cac bon s& bi 6xy hoa hoan toan nhé chit xuc tic C6 ban va ludng
oxy thdi qua. Ludng khi gdbm CO» O,, hoi nudc s& duoc dan dén binh ngung tu, con khi CO,, O, tiép tuc
dan dén may phén tich hong ngoai. Lugng cic bon hitu co s& duoc xac dinh va v& trén biéu do bang bo
phan tu ghi.

11.3. THANH PHAN VA NGUON GOC NUOC THAI

Nhiing chét ban, nudc thai gay 6 nhiém ngudn nude c6 ngudn goc tir:
- Nudc thai sinh hoat, nude céng ranh do thi.
- Nudce thai cong nghiép.
- Nudc thai tr néng nghiép chan nuoi.
11.3.1. Nuwéc thai sinh hoat

Nudc thai sinh hoat thuong chira lwong nudc 16n cac chat hitu co tryc tiép chay ra song hd qua hé
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thdng cbng ranh thanh phd khong qua mot qua trinh xir 1y nao.

Tru6e kia, khi thanh phd con nho, mic do tap trung dén cu con thip, thi luu lugng nudc thai sinh
hoat, nudc cdng ranh con it, nudc song con dit kha ning pha lodng va chuyén di tit ca cac chat ban. Ngay
nay lugng nudc thai sinh hoat 16n hon nhiéu vi sy phat trién thanh phd thuong vuot xa ngoai du kién ban
dau, cling nhu méat do dan cu rat cao, cac chat ran hoa tan khong 16n.

11.3.2. Nwde thai cong nghiép

Dic tinh nudc thai cong nghiép tuy thudc vao nganh cong nghiép. Thi du mot s6 nganh nhur:

- Cong nghiép thuc phém: nhu san xuét ruou bia, bo sira, ché bién cac san phém ndng nghiép, chan
nudi... Nudc thai tir cong nghiép thuc pham c6 thanh phan tuong tw nhu nudc thai sinh hoat, nuéc cong

ranh d6 thi nhung giau cac chat hitu co hon.
Dic tinh nwéc céng ranh dé thi

Thanh phan Pham vi bién d6i mg/1
Chét ran hoa tan 100- 600
Tbng sb chit rén 450-1.250
BOD(5 ngay tai 20°c) 100- 500
NH, 5-35

Chét hitu co chtra ni to 5-50

- Nudrc thai tir cong nghiép dét, da, gidy ciing nhiéu chét hiru co c6 thé xir Iy nhu nude thai sinh hoat,
tuy nhién, viéc xu Iy hod hoc doéi khi trudc qua trinh xtr 1y binh thuong.

- Nude thai tir cong nghiép san xuét chat dét nhu loc dau, khai thac khi dét,.... , hodc tir cong nghiép
hoa hoc nhu san xuét phéan bon, hoa chét, thuong chira it cac chét hiru co, nhung lai chira nhiéu chat hoa
hoc, chét doc ¢ hai cho moi truong séng.

11.3.3. Nude thai tir ndng nghiép, chin nubi

Nudc thai tir ndng nghiép gdm chu yéu lugng nudc tir dong rudng qua qua trinh canh tac chay tro lai
song hd. Ngudn nudc thai nay chira mot lugng nhat dinh cac chét hitu co, vo co trong thanh phin céc loai
phan bon, mot s6 chat doc o trong thude trir siu. So voi ngudn nude thai sinh hoat, nudc thai cong nghiép,
ngudn nudc nay it gdy 6 nhiém hon, mot phan chay truc tiép vao ngudn nudc mit trong qua trinh tiéu nudc,
mot phan thim xudng dat cung cap cho dong chay ngam.

Trong khu vyc chan nuéi véi quy mo 16n, luong nudce thai cia chin nudi 1a rat dang ké can dugc chi y
xtr ly dung miec.
11.4. CHAT LUGNG NUGC DUNG VA TIEU CHUAN CHAT LUQNG NUOC

11.4.1. Chét lrong nwéc ding

Mbi nganh ding nudc yéu ciu mot chat lugng nudc khac nhau. Déi véi phat dién va chdng 1ii, do cac
cong trinh trén séng thuong ndm & thwong luu cac ngudn sinh ra chit 6 nhidm, nén co thé it chi y dén cac
chat 6 nhidm va anh huong cua chiing t6i chat lugng nudc.

Déi v6i nude tudi, can chit y hon dén chit lugng vi cac khu tudi va dat canh tac thudng tip trung & ha
lwu song va cac ngudn gy 6 nhiém. Thong sé quan trong anh hudng t6i chat lugng nudce tudi 1a do man,
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dugc do bang tong sd chét rin hoa tan (TDS) trong nude. TDS anh hudng truc tiép t6i sy phat trién cia cay
tréng. Khi TDS 16mn hon 1.000mg/1 tde do phat trién cta cay s€ bi han ché 1 rét. Thong s6 khac 1a d6 kiém,
biéu thi qua chi s6 hap thu Natri (Na) ciia nude, ddy ciing 1a thong sd quan trong ciia chat lwong nudc tudi.

Déi véi nude dung cho sinh hoat doi hoi chit lwong phai dic biét cao hon cac nganh dung nuéc khac
vi ¢6 lién quan tryuc tiép t6i sirc khoé ctia con ngudi. Hién nay viée cung cAp nudc cho sinh hoat trong cac
nude phat trién va cac nude dang phat trién c6 nhitng ddc diém khac nhau: Trong nhitng nudc phat trién,
da s6 dan cu dung nuée cung cip tir cic nha may cap nude. Luong nude nay ldy tir ngudn nude mét hodc
nudc ngﬁm, da qua mot qua trinh loc va xur Iy lam sach dac biét. Nguoc lai trong cac nudc dang phat trién
va kém phat trién ngudn nude mét van con duge dung cha yéu va truc tiép trong sinh hoat ctia phan 16n dan
cu khong qua xir Iy 6 nhiém. Tir ddc diém nay cho thiy ngudn nudc mit ¢ nhitng nude dang phat trién phai
dugc bao vé va phai dam bao chat lugng cao hon so voi yéu cau chit luong thong thudng & cac nudc phat
trién.

Dé bao vé sirc khoé con ngudi, nude cung cap cho sinh hoat can hoan toan tinh khiét, khong mau
khong mui, khong co cac vi khuin gay bénh va duy tri mirc thap nhat cic chit hitu co, v6 co trong nudc.

Chét luong nude dung cho cong nghiép c6 hai mic d6 khac nhau: nudc ¢ chit luong cao ding trong
cac qua trinh chung cit cong nghiép hoa hoc dun, hip ctia cong nghiép ché bién thuc pham,... va nudc cd
chét lwong thap hon ding cho qua trinh 1am lanh san phim, lam nguoi thiét bi, may méc. Ngudn nudc
ngam, qua xir Iy dic biét thudng 12 ngudn cha yéu cung cip nudc cb chét lugng cao, con ngudn nudc mit,
cung cap nude chat lugng thap hon cho cong nghiép.

Déi véi nude cho nudi ca can khir bo hét nhitng chit doc hai ddi voi doi séng ciia ca. Anh hudng cua
chung phuy thudc luong chit doc. Anh hudng nhiém doc sé tang khi nhiét d6 nude giam thap.

Trong cac khu vuc 6 nhiém, do nudc thai sinh hoat hay nudc thai cong nghiép thuc pham, lugng 6xy
hoa tan trong nude s& giam di do sy phan huy chat hiru co, d6 13 ngudn thirc an cho ca. Nhung néu lugng
chat hitu co qua 16n so véi nhu cau cta ca thi d6 lai 1a nguyén nhan gy 6 nhidm, lam giam luong 6xy hoa
tan, anh hudng toi doi séng cia ca. Nhu cdu 6xy cho ca dwoc nhiéu ngudi nghién ciu va di két luan
khoang thoi gian duy tri lugng 6xy hoa tan 4mg/l dugc coi 1a mirc thap nhat dé ca c6 thé sinh séng dugc.

11.4.2. Tiéu chuén chit lwong nuéc

Tiéu chuan chat lugng nude dinh rd gii han cho phép cua chit lwong nude ding va nude thai. Cac
tiéu chuan chit lugng nude duge ban hanh dé dap tmg yéu cau chéng 6 nhiém ngudn nude va bao vé ngudn
nudce ty nhién trong sach.

C6 hai loai tiéu chuén chat lugng nude: tiéu chudn nude ding va tiéu chuin nudce thai. Tiéu chuin
chat luong nuéc dung dinh 16 nhitng théng s6 chit lugng chi yéu va pham vi bién d6i ciia né6 cho mdi
nganh dung nudc.

Thi dy: Tiéu chuén chét luong nude ding cho sinh hoat quy dinh rd giéi han khong vuot qua cua cac
vi sinh vat trong nudc, lugng cac chét ran hoa tan, thanh phﬁn cac chat hoa hoc. Tiéu chuan nudc dung cho
nuoi ca quy dinh gidi han cia d pH, lugng 6xy hoa tan trong nudc, nhiét d6 nudc, luong cac chéat doc
trong nudc.

Tiéu chuan chét lwong nudce thai quy dinh gidi han chét lugng cho phép ciia cac dong nudce thai, néu
chung mang cac chit 6 nhiém c6 ty 1& cao thi phai dwoc xtr 1y dat dwoc tiéu chuan nay trude khi thai ra
ngudn nudc song ngodi. Tiéu chuan chat lugng nude thai cd quan hé chit ché téi chat lwong cta ngudn
nudc, viéc quy dinh chung can dam bao muc lan rong va xem xé&t hi€u qua kinh té t6i da cua viéc bao vé
ngudn nudc trong sach véi von dau tu cac cong trinh loc, xtr 1y nudce thai cho timg nganh sir dung nudc.
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Trong qua trinh phat trién kinh té, cac tiéu chudn chét lugng nudc khong ngimg duge nang cao do yéu cau
str dung nudc va sy phat trién ki thuat xtr Iy nude thai.

11.5. PHAN TiCH NHUNG ANH HUONG O NHIEM TRONG TU NHIEN

Céc loai chat ban, nudc thai trong nude ty nhién 1a nhan t6 co ban gy nén bién doi chat lugng nudc
theo thoi gian va theo chiéu dong chay.

D6 1a két qua cua sy truyén thuy dong luc hoc, ctia cac phan ung sinh hoc, héa hoc gay nén do hoat
dong cua cac vi sinh vét, cac loai thyc vat nude, BOD va lugng 6xy hoa tan 1a nhiing thong s6 chu yéu,
thay d6i manh mé& do qua trinh 6 nhidm. Tinh toan va du bo nhiing bién di ciia chiing 1a ndi dung co ban
trong phan tich nhitng anh huéng 6 nhiém trong ngudn nuéc.

11.5.1. S6 bién d6i va 6xy hoa tan trong khu vie 6 nhiém

Nudc ty nhién luén c6 mot lugng 6xy hoa tan nhét dinh, can thiét cho qua trinh séng cua cac sinh vat
trong nuéc. Lugng 6xy ndy dwoc cung cip tir nhiéu ngudn khac nhau, va né ciing bj tiéu hao trong nhiéu
qué trinh nhu 0xy hoa sinh hoc, hoa hoc, sy tiéu dung cua cac sinh vat séng... Luong 0xy hoa tan trong
nude t6i da 1a mirc 6xy hoa tan bio hoa, thuong 1iy bang 9my/l.

Khi nguén nuéc tu nhién bi 6 nhiém, dic biét do cac dong chdy nudc thai sinh hoat hodc nudc thai tir
cong nghiép thuc pham gidu cac chét hitu co, nhu ciu 6xy can thiét cho cac vi sinh vat dé phan huy cac
chét hiru co tang 1én, luong 6xy nay dugc ldy tir lrong 6xy hoa tan trong nude, nhu vay 6xy hoa tan s& bi
giam di, mirc 46 6 nhiém cang ting. Su thiéu hut 6xy nay s& dugc bu do qua trinh xAm nhap 6xy tir khong
khi vao trong nudc. Do d6 sy xam nhap oxy tir khong khi sé ting dan vé6i sy thiéu hyt oxy. Tir diém nay
tré di te do xam nhap 6xy s& 16n hon tdc do sir dung oxy, dudng cong dxy hoa tan bit dau ting va dong
chay, c6 thé coi tir diém nay tré di khong chiu anh huéng cua 6 nhidm.

11.5.2. Ngudn cung cip va tiéu thu éxy trong nuwéc

1. Ngué‘n cung cd'p oxy

Luong 6xy hoa tan trong nude chi yéu do 6xy xam nhép tir khong khi va oxy sinh ra trong qué trinh
quang hop cua cic loai réu, tao va thyuc vat trong nudc cung cép.

a) Lugng 6xy xam nhap tir khong khi cung cap cho nude ty 18 thuan véi do thiéu hut 6xy phu thudce
mirc d6 x4o tron nhiéu loan trong ndi b khdi.

Su xam nhap oxy tir khong khi vao nude ¢ thé biéu thi bang cong thirc:
de K, 4
Vv

(€, =€) (11.5)

trong do:
C - lugng 6xy xam nhap tir khong khi vao trong nudc;
A- dién tich mat tiép xtc voi khong khi;
V- thé tich khéi nudc
Cs- muc nude 6xy hoa tan bao hoa
C;- mirc nude 0xy hoa tan hién tai
(Cs - C;) - @6 thiéu hut 6xy hoa tan D

K} - hé so truyén oxy.
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A 1 .
Goi H la d6 sau dong chay trung binh trong song nén ; = E , phuong trinh (11.5) c6 thé viét:
dc K
—=—tD=K,D (11.6)
dt H ‘

trong d6: K, 1a hé sb xAm nhép oxy. Chu ¥ ring % = % chi ap dung cho truong hop méat nudce yén tinh.

L5

Vi mit nude nhidu dong manh c6 thé léy; =

Hé sb6 xam nhép K, phu thudc tde do chay cua dong nudc co thé xac dinh theo quan hé:
e V"
=

trong do: V- tbc do dong nudc ; C - hé¢ ) phu thude déc tinh cua dong chay; m va n - s6 mil phu thudc

K, (11.7)

nhing diéu kién chay.

Hé s6 xam nhap K, con c6 thé tinh theo cong thirc nhu cong thirc Thastown - Kerenco:
1/2

EJ (11.8)

K, =1081+
H

1/2
v
(gH)1/2}

trong do: g - gia toc trong trudng;
S - tbc dd mat nude
K, - don vi la I/ngay.

b) Luong 6xy do quang hop phu thudc mét do tao va ning luong birc xa mat troi duge tao hap thu.
Trong nguén nude ¢ mat do tao cao, tbe do cua quang hop co thé gia thiét bién ddi theo hinh sin va oxy
hoa tan trong nude, trong d6 lwong 6xy hoa tan ting dan trong thoi gian ban ngay. Ban dém lugng oxy hoa
tan lai giam dan do sy dung 6xy cla tao trong qua trinh ho hap cua ching.

2. Nguon tiéu thu éxy hoa tan

O xy hoa tan trong nudc bi tiéu thu trong cic qué trinh 6xy hoa sinh hoc cac chét hitu co trong nudc,
trong qué trinh thdi rita & 16p cac chét ling & day, trong su hd hép cia tao va cac loai thuc vat trong nudc.

a) Qua trinh hé hép cua cac loai thuc vét cAn dung mot phan luong 6xy hoa tan. Qua trinh nay xay ra
ban dém, khong phu thudc vao birc xa Mét Troi, c6 thé gia thiét tbe do khong thay doi. Luong 6xy hoa tan
tiéu dung trong ho hép cua tao va thuc vat nudc bién d6i manh.

b) Qua trinh 6xy ho4 sinh hoc cac chit hitu co BOD cin cho qua trinh 6xy ho4 sinh hoc c6 thé biéu thi
dudi dang:

K
LSTN

(11.9)
trong do6 L, - BOD tai vi tri x; Ly - BOD tai x = 0
K, - tbc do 6xy hoa trong dong chay, so véi hé s tdc do phan tng oxy hoa trong 6ng cua thi
nghiém BOD (hé s0 K) thi K; luon ludén 16n hon K do sy x40 tron theo chiéu dai dong chay va tac dong cia
day song.
¢) Lop chét lang dong & day ciing ding mot lugng 6xy dang ké cho sy thdi rita chiing. Trong nhitng

song tdc do chay ngam, su ling dong nhitng hat chat hitu co thd c6 thé 1am giam BOD trong song. Tai
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nhing thoi diém khac, khi téc do dong chay ting 1én ciing c6 thé dua trd lai dong chay nhimng hat nay, lam
tang BOD trong dong chay. Lugng 6xy trong dong chay ludn khuéch tan vao trong 16p chét ling dong phia
trén (16p héo khi) cung cap oxy can thiét cho qua trinh thdi rira chit hiru co. Su ding 6xy trong 16p chét
ling dong c6 thé biéu thi theo phuong trinh ciia Moore va Thoma:

y =340 y,)C, W M]\/E (11.10)

1+160W

trong do:
V- nhu cAu 6xy 16n nhit hang ngay (g/m?);
yo- BODs ciia hop chit ling dong tai 20 °C (g/kg)
W- toc d6 lang dong ngay (kg/m?)
1, - thoi gian ling dong (ngay);
Cr- h¢ s6 hi¢u chinh nhiét do

11.5.3. Mb hinh tinh todn sy bién d6i BOD - Oxy hoa tan theo chiéu dong chay
Gia str nudc thai phan bd déu trén mat cit song, dwa vao nguyén 1y cin bang oxy, phuong trinh bién
d6i ciia 6xy hoa tan trong hé théng nudc dang xét co thé viét nhu sau:

oc d%c
o« _ . A AN (11.11)
ot ox’ ﬂx Z

trong do:
C - biéu d6 6xy hoa tan trong ngudn nudc,
v- tbe d6 dong chay theo hudng x,
& hé sb truyén nhiéu dong,
S - ngudn cung cip va tiéu thu 6xy cho nudc song.
V6i dong chay ty nhién, sy xdo tron rdi (thi du x4o tron theo chidu dai dong chay) khong dang ké,

phuong trinh trén c6 thé viét gon thanh:

é’c
=— —+ S 11.12
i > (11.12)

Gia str ngudn cung cép tiéu thu oxy gdm:
- 6xy xam nhap tu khong khi K>(Cs - C),
- 6xy cung cap do quang hop P,

- Nhu ciu 6xy sinh hoc BOD = KL,

- 6xy cho ho hép cia tao = R,

- 6xy dung trong 16p chat ling & day = S.
Phuong trinh trén tr¢ thanh:

9¢ 4 2¢ KL+K,(Cy-C)+P-R-S (11.13)
ot o x

trong d6: Cs - mic 6xy hoa tan bdo hoa; L - nhu cau 6xy sinh hoc BOD; v- toc do dong nudc; x- khoang

. Jc .
cach trong trang thai chay 6n dinh E = 0vado (Cs - C) = D phuong trinh (11.3) ¢6 thé tich phan, dung:
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L =Le?"
s€ duoc:
LN Hay Sk - Sk
coc - Bl [0 5 e —oye S SERED (11.14)
K,-K, K,
D= KII‘b [eTf‘_e[‘}+-D“eb‘+S+R—D[l_e [’J (1115)
K, -K K,

trong do:

D, - d6 thiéu hut 0xy hoa tan ban dau; K, - hé s xam nhép 6xy tir khong khi;
Néu anh hudng cia tao va 10p chat ling dong dén 6xy hoa tan khong dang ké thi dang cudi cua

phuong trinh (11.15) tré thanh:

L kb ke,
p. KL [97 . ]+De U (11.16)
K, -K,

Day la phuong trinh Strit to phép(Streeter - Phelps) thuong duoc st dung rong rai dé phan tich anh
huéng nhidm ban ngudn nude ty nhién.

Diém tdi han trong dudng cong c6 thé xac dinh theo cac phuong trinh sau:

k,
-—x

p - K, v (11.17)

¢ K, 0
v = 1n2{1_D°(K2‘K1)} (11.18)

¢ KZ_KI Kl KlLl)
t =—C
c v

Céc hé s6 K, K; trong cic phuong trinh trén co thé tinh toan dya trén két qua phan tich céc tai lidu
thuc do chat lugng nudc.

11.6. CAC BUOC CO BAN PE DU BAO VA PANH GIA ANH HUONG NHIEM BAN CUA
NGUON NUGC

Déi v6i cac nganh ding nude, tinh toan va du béo thay ddi trong chat luong nudc va dnh huong cia
chung c6 thé tién hanh theo nhiing budc co ban sau:

1. Phan tich cac loai nudc thai, chat ban sinh ra tir tat ca cic ngudn gdc khac nhau trong khu vyc
nghién ctru va tinh toan lugng cac loai nudc thai va chit ban do.

2. Tinh toan vé s lugng va chét lugng ciia ngudn nude mit trong khu vuce. Nghién ciru cac dang phan
bd tAn suét va dic trung théng ké cta tai liéu thuc do vé sb luong va chét luwong nudc, néu c6 thé, xem xét
lich sir ctia sy bién d6i chat lwong nudc trong khu vue.

3. Tim hiéu nhiing tu lidu vé nhiing van dé 6 nhiém d4 xay ra hodc dang xuat hién trong ngudn nudc
mat dia phuong.

4. Néu can thiét cho chuwong trinh nghién ctru, dién ta v& sd luong va chat luong cta ngudn nude ngam
trong khu vuc, chi y dén do sau cia mit nude ngdm va hudng ctia dong chay ngam. Tim hiéu sy sir dung
nude ngdm va 6 nhiém ngudn nude ngim khu vue.

5. Thu thap nhiing tai liéu vé tinh hinh khi hau va nhiing yéu té khi tuong co ban nhu mwa bdc hoi,
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nhiét 4o, trong d6 chu y nhirng tri s6 trung binh thang.

6. Phan tich x4c dinh nhing tiéu chuan chit luong nude c6 thé ap dung trong khu vuc, néu ra nhiing
ky thuat xir 1y va thoi gian can thiét dé dat dugc nhimg tiéu chudn chét luong trén.

7. Tém tat nhitng cong trinh nghién ctru vé cac chat thai hitu co trong khu vuc. Pong thoi, néu nhiing
thong tin can thiét vé tinh hinh nhiét, bdi ling cic chit vo co, cac loai vi khuan trong ngudn nudc dia
phuong. Cin chi ra nhitng ngudn chinh gy 6 nhidm d6i v6i méi truong.

8. Tinh toan nhimg anh hudéng 6 nhiém ngudn nudc thong qua viée tinh luong nhimg chat 6 nhidm
hang ngay theo s6 lidu thu thap dugc. Chi y néu rd nhiing théng s6 chat lugng nudce thu duge 1a tot hodc
chua t6t so véi tiéu chudn chét lvong nudce ding.

9. Panh gia nhitng bién dbi chat luong nudc do xdy dung cac cong trinh trong khu vuc gy nén chu
yéu gdm:

- Céc loai cong trinh, thoi gian xay dung va bat ddu hoat dong ctia chung

- Nhitng bién d6i chét luong nudc cta dong chay do cong trinh gy nén.

- Pham vi doan song ha luu bi gidm chét luwong nudce.

- Anh hudng cia sy giam chat luong nuée véi ding nude & ha luu nhu thé nao.

- Nhitng bién phap k¥ thuét can thiét trong khi xay dung cong trinh dé giam dén ti thiéu sy 6 nhidm.

10. Néu trong khu vue, sy 6 nhidm vuot qua tiéu chudn chit lwong thi phai tiép tuc tién hanh do dac
céc thong s chét lugng nudc phuc vu cho nghién ctru khdng ché sy 6 nhiém.
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HYDROLOGICAL CALCULATION

Nguyen Thanh Son

The book Hydrological calculation presents the methods of analisys and calculation hydrological
characteristics, the behavior of the phenomena and curen proceses in time and space that serve the
assessment of water resources of territories. In the book incluced the new knowledge of present hydrology
and hydrology of Vietnam.

This text book is designed for of Hydrometeorology faculty of Hanoi University of Science and serves

as a reference for experts in hydrology in irrigation and agrotechnique as well.
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