NGHIEN CUU & TRAO POI
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HOA BINH TREN DONG CHINH SONG PA
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muc dich khac nhau. Tuy nhién, viéc tinh toan boi lcfng hé chira, ddc biét la cac hé ho

E [ién nay, trén hé thong song suoi co nhiéu ho chira dwoc xay dung va khai thdc voi cac

chira bdc thang con gap nhiéu khé khén do thiéu sé liéu quan trdc cting nhw phwong phdp
tinh. Noi dung ciia bai bdo nay gidi thiéu kha nang g dung mé hinh HEC-6 tinh boi lang bin cat
cho hé thong ba ho chira bdc thang Lai Chdu, Son La, Hoa Binh trén dong chinh séng Pa.

Tir khéa: Hé chira bdc thang, mé hinh, HEC-6.

1. Mé dau

Soéng Pa 1a con sdéng mang nhiéu bun cat
thudc loai bac nhat Viét Nam. Hién nay, trén
dong chinh song Pa di xay dung ba ho chira da
muc ti€u la Hoa Binh, Son La, Lai Chau, lam
thay d6i ché do thuy vin - thuy luc cua dong
song Pa dan dén ling dong bun cat trong hd, x6i
16 ¢ ha du. Viéc danh gia dung muc do bdi ling
ho chira c6 ¥ nghia hét strc quan trong trong cong
tac quy hoach, thiét k& va van hanh hé thdng hd
chtra bac thang Lai Chau, Son La, Hoa Binh.

Trong tinh toan bdi lang bun cat cho ho chira,
HEC-6 1a m6 hinh duoc rit nhiéu tac gia sir dung
trong nghién ctu cua minh. Tuy nhién, cac
nghién ctru trudc day moi chi tinh toan cho don
hé chira ma chua thyc hién tinh toan boi ling bin
cat cho hé thong hd chira bac thang. Bai bao nay
gidi thi¢u phuong phap tng dung mé hinh HEC-
6 trong tinh boi ldng bun cat cho hé thong ba hd
chura bac thang Lai Chau, Son La, Hoa Binh trén
dong chinh song Da. Mot sb thong s6 co ban cua
cac hd chira nay dugc trinh bay trong bang 1.

Bang 1. Céc théng s6 chinh cia cdc ho chira

Théng sb Ponvi | HoaBinh | SonLa | Lai Chau
Muc nuéc dang toi da m 120 217,8 300,6
Muc nuée dang binh thuong m 117 215 295
Muc nuée chét m 80 175 265
Muc nuée 1on nhat kiém tra m 122 228,07 303
Dung tich ho chtra nude 10°m’ 9,862 9,26 1,2151
Dung tich hitu ich 10°m’ 6,062 6,504 0,7997
Dung tich chét 10°m’ 3,8 2,756 0,4154
Dién tich luu vuc km’ 53.600 43.760 26.000

2. Phwong phap tinh bdi ling hé théng ho
chira bac thang trén dong chinh séng Da

C6 hai phuong 4n tinh boi ling hé thong hd
chtra bac thang trén dong chinh song Da la:

- Tinh riéng r&, tuan tu tir thuong luu vé ha

luu, trude tién 12 hod chira Lai Chau. Dong nude
va bun cat xa qua dap Lai Chau 1a sd liéu dau
vao ctia ho chira Son La. Tiép tuc tinh bdi lang
cho ho chtra Son La. Dong nudc va bun cat xa
qua dap Son La 1a s6 liéu dau vao cta hd chua
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Hoa Binh, tir d6 tiép tuc tinh boi ling cho hd
chtra Hoa Binh. Phuong an nay c6 uu diém la
kha mém déo, c6 thé ap dung cic phuong phap
khéc nhau dé tinh toan bi lang cho timg hd chira
tuy theo tinh hinh sb lidu sdn co. Nhuoe diém
cua phuong an nay la khong dam bao tinh lién
tuc ctia hé thong hd chua bac thang nén két qua
tinh c6 thé méc sai s6 16n.

- Tinh bdi ling ddng thoi cho hé théng 3 hd
chura bac thang trén dong chinh song Da la Lai
Chau, Son La, Hoa Binh bang cach sir dung ban
ghi X5 trong m6 hinh HEC-6 dé khai bao cac vi
tri xay dung dap va muc nudc diéu tiét cua cac
ho chira. Ban ghi X5 trong dit liéu hinh hoc tao
ra mot bién noi bién (hodc diém diéu khién thuy
luc), tai d6 muc nudc duge xac dinh. Ngoai ra,
mod hinh HEC-6 da sir dung phuong phap budc
chuén dé tinh toan duong mit nude trong truong
hop dong chay qua dap tran ¢ trang thai chay
xiét.

3. Ung dung méd hinh HEC-6 tinh bdi ling
dong thoi cho 3 hd chira bac thang Hoa Binh,
Son La, Lai Chau trén dong chinh séng Da

3.1. So do tinh

Hinh 1 13 so ¢6 mang ludi tinh boi ling bun
cat hé thdng ho chira Lai Chau, Son La, Hoa
Binh bao gom:

- Dong chinh song Da, gidi han trén la bién
gidi Viét - Trung, gidi han dudi la dap Hoa Binh,
v6i 151 mat cit, trong d6 hd Lai Chau c6 39 mit
cit, hd Son La c6 51 mit cit, hd Hoa Binh 61
mat cat.

- 08 diém gia nhap khu giita tir Hoa Binh dén
bién gidi Viét - Trung la: Phiéng Hiéng, Thac

Moéc, Nam Chién, Ban Cung, Nam Muc, Nam
Giang, Nam Po, Na Hu.

Bién trén
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Hinh 1. So @6 mang lwdi tinh boi ling
bun cat hé thong ho chira bdc thang Lai Chau,
Son La, Hoa Binh

3.2. Xdc dinh luu lwong nwoc (bién diu
vao) cua cdac nhdanh

Khu gitta dong chinh song Da tir dap Hoa
Binh dén bién gi6i Viét - Trung rong 24,000 km?,
gd6m nhiéu phu luu c6 dién tich luu vuc 16n hon
50 km2. Tuy nhién, do han ché ciia md hinh
HEC-6 chi cho phép mé phong t6i da 8 diém
nhap Iuu/phan luu cuc bo trén toan hé théng nén
da chia khu gitra thanh 08 luu vuc b phan co
dién tich hung nudc twong ung dugc trinh bay
trong bang 2.

Bdng 2. Phdn chia khu gitta doan tir ho Hoa Binh dén bién giéi Viét Trung

Thi tw Lwu vuc by phan Dién tich(km?)
1 Na Hu 1179
2 Nam Po 2613
3 Nam Giang 2565
4 Nam Miuc 1949
5 Ban Cung 6792
6 Nam Chién 673
7 Thac Méoc 3737
8 Phiéng Hiéng 3761
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Do trén 8 luu vuce bd phan nay khong cé du sb
liéu luu lugng nudce va bun cat, vi vay, da tinh
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toan bd sung bang mo hinh SWAT (bang 3).

Bdng 3. Luwu lwong nude thang trung binh nhiéu nam tai ciea ra cia 8 luu viee bé phén

Don vi: m’/s

Théng Na Nidm | Ndm | Ndm | Bin | Ndm | Thac | Phiéng
Huwr Po Giang | Mirc | Cing | Chién | Mdc | Hiéng
1 96,6 | 1458 | 278,2 | 69,3 96,3 14,3 60,8 19,3
2 107,1 | 187,5 | 281,3 | 95,8 91,8 17,8 81,4 18,8
3 230,6 | 107,3 | 359,5 | 191,6 | 1829 | 42,8 89,4 43,5
4 667,1 | 187,4 | 867,9 | 439,9 | 527 124,9 | 130,5 110,7
5 1020,2 | 397,2 | 1367,5| 8289 | 814,8 | 1524 | 161,4 | 164,6
6 1626,9 | 645,2 [ 1909,6 | 1313,2 | 1122,4 | 154,5 | 180,1 130,3
7 19854 | 7934 |2272,6|1414,4| 1288 | 122,1 | 1934 | 1043
8 1583,5| 505,6 | 1838,6 | 1116,9 | 9553 | 984 | 212,6 97,2
9 824,2 | 234,1 |1220,2 | 561,9 | 581,5 | 57,1 | 213,8 70,7
10 411,6 | 128,8 | 726,6 | 224,9 | 308,7 | 38,6 | 177,3 46
11 251,4 | 125,9 | 512,7 | 113,7 | 181,9 | 20,9 | 1143 22,9
12 118,2 | 98,9 | 252,5 | 53,9 93,2 13,1 74,1 15,2

Tai mét sd luu vuce bd phan co6 tram quan tric
bun cat la Nam Muc, Thac Vai, Bai Sang va
Phiéng Hiéng, trong qua trinh tinh todn cho
nhiing luu vuc nay sé st dung quan hé Q ~ Qs tur
s6 liéu thuc do; dbi v6i cac luu vuc bd phan
khéng c6 quan tric bun cat, s& st dung quan hé
Q ~ Qs xay dung theo két qua tinh tir m6 hinh
SWAT.

3.3. Hiéu chinh, kiém dinh mé hinh HEC-6

3.3.1. Voi mé hinh thuy lyc

Mot s6 nghién ciru trude day [2] déu thdng
nhét ring, hé sé nham n cua séng Pa trong diéu
kién ty nhién thuong trong khoang 0,028 - 0,029;
mat khac, hé s6 nham n khoéng nhay 15m di véi
két qua tinh toan bdi ling va thay doi theo dé sau
dong chay. Ngoai ra, $6 liéu thuc do muc nudc,
luu tdc dong chinh song Pa tir ndm 2000 tro lai
day rat thiéu lai chju anh huéng cua viée xdy
dung céc cong trinh thuy dién. Vi vay, khong tién
hanh hiéu chinh, kiém dinh mé hinh thuy luc.
Can ctr ché d6 dong chay trong mua Iii, chon hé
s6 nham n = 0,032 cho cac mat cit thudc long
hd, n = 0,029 cho cdc mit & dudi ho.

3.3.2. Voi mé hinh bun cat

Ho Lai Chau va hd Son La méi dua vao van
hanh gan day, khong c6 du sb lidu dé hiéu chinh,
kiém dinh mé hinh. Do d6, bo thong sé ctia mo
hinh dugc lya chon trong qua trinh hi€u chinh,

kiém dinh hd Hoa Binh cling dugc su dung dé
tinh toan cho 2 hd Lai Chau va Son La.

Trong giai doan tir 2000 tré lai day, ho Hoa
Binh chiu anh huong cta viée xay dung cac thiy
dién phia thuong luu, vi vay, da lga chon cac
thong s6 bun cat theo tai liéu [2] nhu sau: Quan
hé¢ luu lugng bun cat lo ling voi luu lugng bun
cat téng cong Qs = 1,35Qs, ham strc tai 1a ham
Yang. Tuy nhién, cac thong sé mé hinh nay duoc
kiém dinh lai trong thoi ky 2000 - 2010, tinh
luong bun cat bdi ling trong hd Hoa Binh trung
binh hang nim dé so sanh voi lugng bun cat bdi
lang tinh bang phuong phap khac. Két qua cho
thiy, luong bun cat bdi ling hang nam tinh bang
mo hinh HEC-6 13 59,6 triéu m*/nam, xap xi v4i
két qua tinh bang phuong phap thé tich tir tai liéu
do dac dia hinh 1a 60,9 triéu m*/nam.

3.3.3. Voi mo hinh hinh thai

Mo hinh hinh thai duoc kiém dinh bang cach
so sanh két qua tinh toan va s6 liéu thuc do mat
cit doc 1ong hd Hoa Binh qua diém sau nhét cia
cac mit cit ngang mot s6 nam co sb liéu quan
trac 2007, 2009, 2011, 2013. Két qua thé hién
trén cac hinh 2 + 5 cho thiy, két qua tinh toan
cao trinh day hd kha phu hop so véi thuc do. Chi
s6 NSI dat tix 0,89 - 0,97, trong do: 2001 (NSI =
0,97); 2007 (0,92); 2009 (0,92); 2011 (0,89) va
2013 (0,92).
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Hinh 4. Mdt cdt doc ddy hé Hoa Binh qua diém
sGu nht tinh toan va thwe do nam 2011
Két qua kiém dinh mat cét doc day hd Hoa
Binh mot s6 nim gan day cho thdy, bo thong sb
thuy lyc, bun cat dugce lua chon tuong dbi phu
hop dé mo phong dién bién long dan va qua trinh
boi lang trong hd Hoa Binh.
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Hinh 3. Mdt cdt doc day hé Hoa Binh qua diém
sau nhdt tinh toan va thue do nam 2009
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Hinh 5.Mdt cdt doc ddy hé Hoa Binh qua diém
sGu nhdt tinh todan va thuce do nam 2013
3.4. Két qua duw tinh bun cdt boi ling trong
3 hé bdc thang trén dong chinh song Pa
Két qua tinh boi lang bun cat trong hé thong
3 ho chira bac thang trén dong chinh séng Da
dugc trinh bay trong bang 4 va céc hinh 6 + 9.

Bang 4. Luwong bun cdt boi ldng trong 3 ho chira sau cdc thoi ky van hanh ho

SO Thoi ky _ Lugng bin cit boi léng‘(106m3)x

thw van hanh Ho Lai Ho Son Ho Hoa | Tong3
tuw § Chéu La Binh ho
1 [Nam1=+10 339,2 111,7 74,6 525,5
2 |Niam 11 =20 287,8 139,5 84,1 511,5
3 [Nam 21 =30 217,6 187,2 95,2 499,9
4 |Niam 31 =40 139,7 239.,8 112,5 492,1
5 |Nam41l+50 5,7 318,3 156,4 480,4
6 |[Nim 51 +60 217,8 199,2 472,8
7 [Ndm 61 +70 200,1 257,3 466,9
8 |Nam 71 + 80 131,5 324.,6 459.,4
9 [Nam 81 +90 113,2 362 446
10 | Nam 91 = 100 104,3 380 436,5
11 |Nam 101 =150 259,1 1.106,3 1.365,4
12 |Nam 151 <200 143.9 1.080,4 1.224.3
13 |[Nam 201 +250 130,4 1.012,8 1.143,2

Tir két qua trén thiy rang:

- Trong thoi gian dau ca 3 ho cung vén hanh,
luong bun cat boi lang giam dan theo thoi gian
trong hd Lai Chau, nhung lai ting dan theo thoi
gian trong hd Son La va Hoa Binh do hd Lai
Chau day dan va hé sb bdi ling giam dan theo
thoi gian.

TAP CHi KHi TUQNG THUY VAN

- Lugng bun cat bdi ling hang niam trong giai
doan 10 nim dau van hanh hé théng bac thang 3
ho chira, khoang 50 - 55 triéu m3, trong d6 70%
boi ling & hd Lai Chau, chi khoang 13% luong
bun cat bdi ling ¢ hd Hoa Binh.

- Tong lwong bun cat bdi lang tai 3 hd giam
dan theo thoi gian, tuy nhién, mic do6 giam
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khong nhiéu, sau 100 nim vén hanh, lugng bun
cat boi lang tai 3 hd giam khoang 20% so vai 10
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nam dau van hanh ho.

Bdng 5. Hé s6 boi lang ho Hoa Binh, Son La, Lai Chdu sau cdc thoi ky vdn hanh

Thoiky van |01 o6 130 | 40 | 50 | 60 | 70 | 80 | 90 |200 | 250
hanh (nim)

Hb Lai Chau |0,81]0,76|0,69(0,62(0,49

HoSonLa |0,79]0,78/0,78(0,77/0.770.7610,75| 0,74 0,73]0.72 | 0,63
Hb Hoa Binh |0,59]0,59(0,59(0.,60/0.60 /0,60 (0,61 0,61 0,62]0.,63 | 0,69

- Tai hd Lai Chéu, lugng bdi ling cao nhét
trong 10 nam dau, khoang 34 triéu m*/nam, sau
d6 giam dan, dén nam tha 50, hd bi boi ling
hoan toan. Hé sé boi ling giam dan theo thoi
gian van hanh, khoang 0,81 trong thoi gian dau
va 0,49 sau 50 nam van hanh (bang 5).

- Tai hd Son La, sau khi hd Lai Chau bi boi
ling hoan toan, lugng bun cat bodi ling tai hd Son
La ting dan va dat gi4 tri cao nhat khoang sau
50 - 60 nam van hanh, roi giam dan. Sau 100
nam van hanh, luong bun cat boi léng khoang
1,673 triéu m?, sau 200 nam khoang hon 2,000
tridu m?, x4p xi 85 % dung tich chét, tap trung
phan nhiéu phia dudi hd. Hé sb boi ling cat bun
hd Son La khoang 0,79 trong thoi ky dau va
giam con 0,63 sau 250 nam van hanh.
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- Tai ho Hoa Binh, lugng bun cat boi ling
trong hd giam nhiéu so voi thoi gian van hanh
doc lap. Trong nhitng nam dau khi Lai Chau bit
dau hoat dong, lwong bdi lang rat nho (7,5 triéu
m*/ndm). Sau 50 nam khi hd Lai Chau da boi
ling hoan toan, lwong bdi ling ting dang ké. Sau
200 ndm van hanh, lugng bdi ling trong hd dat
khoang 4,300 triéu m®, 16n hon dung tich chét.
Heé s6 boi lang thoi ky dau chi khoang 0,60, sau
do6 tang dan dat 0,7 sau 250 nam véan hanh.

- Nhu vdy, nho ¢6 hd Lai Chau va Son La,
tudi tho cua ho Hoa Binh tang 1én 10 rét. Néu tién
hanh cac bién phap xa bun cat, dac biét trong
thoi gian mua 1 thi tudi tho cta hd c6 kha nang
tang hon ntra.
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Hinh 7. Mt cdt doc day ho Son La sau 250
nam van hanh
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van hanh hé théng 3 ho chira béc thang
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4. Két luan va kién nghi

Két qua tinh bdi lang hé thdng hd chira bac
thang bang mo hinh HEC-6 cho phép rat ra mot
s6 két luan va kién nghi nhu sau:

- C6 thé sir dung mo hinh HEC-6 tinh boi
lang hd chira trong hé théng hd chira bac thang.
Mo hinh HEC-6 tinh bdi lang dong thoi cho cac
ho chtra trong hé thong béc thang cho két qua tdt
khi tit ca cac hd chua trong hé thong dong thoi
van hanh. Trong trudong hop thoi gian dua vao
van hanh va tudi tho cua cac hd trong h¢ théng
bac thang khac nhau quéa nhiéu nén str dung mé
hinh tinh ddc¢ lap cho cac hd, nhung c6 tinh toan
anh hudng cua hd thuong luu ddi véi ho ha luu
trong hé thong.

- Trong trudng hop khong c6 s6 lidu do dac
day du vé dong chay, bun cat c6 thé sir dung cac
mo hinh (NAM, SWAT...) dé b sung cac s liéu

can thiét. Tuy nhién, dé két qua t6t can khao satt
do da thu thap cac s6 liéu bun cat, dia hinh tai
céc bién ciia md hinh. Pic biét can do dac bod
sung s0 liéu dia hinh, thanh phén hat tai cac bién
va mot s vi tri doc b dé co thé tién hanh kiém
dinh mé hinh tét hon.

- Pé nang cao do chinh xac va tin cdy ctia mod
hinh HEC-6 tinh bdi ling bun cat cho hé thong
hd chua béc thang Hoa Binh, Son La, Lai Chau
trén dong chinh séng Pa noi riéng, cac hé thong
hd chira bac thang trén long chinh cac luu vuc
song khac noi chung can khoi phuc viéc quan
trac bun cat lo lng, bun cat day (ca luu luong va
thanh phan hat) tai cac tram thity van cap I hién
c6; can khao sat bd sung sb liéu mit cit ngang,
muc nudc, luu lugng trén long hd va vung lan
can.

Loi cam on: Nhom téc gia xin chan thanh cam on dé tai nghién ctru khoa hoc va phat trién cong
nghé cp BO “Nghién ciru co sé khoa hoc tinh toan boi ling hé théng hd chtra bac thang. Ap dung
thi diém cho song ba” da hd tro dé thuc hién nghién clru nay.
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APPLICATION OF HEC-6 MODEL TO COMPUTE
SEDIMENTATION IN THE RESERVOIR CASCADE OF
LAI CHAU, SON LA, HOA BINH ON DA RIVER MAIN STREAM

Nguyen Van Dai”, Dang Quang Thinh®, Le Thi Hieu®, Nguyen Kim Tuyen®”
(DInstitute of Meteorology, Hydrology and Climate change
@Department of Meteorology, Hydrology and Climate change

Abstract: There have been a lot of reservoirs to be built and operated on rivers for different pur-
poses. However, it is very difficult to estimate reservoir sedimentation, especially in areservoir cas-
cade due to lack of the measured data and calculation method. The main content of this paper is to
introduce application of the HEC-6 model forcalculating sediment deposition in the reservoir cas-
cade ofLai Chau, Son La, Hoa Binh on the Da river main stream.

Key words:Reservoir cascade, model, HEC-6.
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