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La lvu vuc 16n thir 2 trén ldnh thd Viét Nam nhung hé théng song Hong c6 tiém ning ning lwong dimg diu
ci nuwéc. S6 cong trinh thiy dién 16n dwoe xay dung trén hru vue song Hong chiém 25% ciia toan quéc, tong
cong suit lip may chiém trén 46%. Trong qua trinh van hanh, cic ho chira tic dong manh mé dén ché d9
dong chay, dic biét vao mua kiét di giy ra nhirng khé khiin cho ving ha du. Pé c¢6 co sé khoa hoc danh gia
tac dong ciia viéc ditu tiét cac hd chira 16n & thuong du dén ché do dong chay va kha niing ldy nwéc & ving
ha du séng Hong trong mua kiét, cic tac gia ng dung b mé hinh MIKE DHI mé phéng dong chiy va su
van hanh cac ho chira trong thoi ky 2000-2012. Két qua cho thay, véi diéu kién ngudn nudée va hé thong ho
chira nhw hién nay c6 thé di dap @ng cac nhu cau hién tai & ha du séng Hong trong mua kiét. Vi vy, rat cin

¢6 mdt quy trinh vin hanh lién hd chira hoan chinh cho h¢ thong ho chira trén luu vue song Hong.

T khoa: bién dong muc nwoc, lwu vue song Hong, mé hinh Mike, vdn hanh ho chiwra.

Chi sé phin logi 1.7

DETERMINATION OF THE WATER LEVEL CHANGES
IN THE LOW LANDS OF RED RIVER BASIN UNDER THE IMPACT
OF THE HIGHLANDS HYDROPOWER WORK SYSTEM

Summary

It is the 2" largest basin in the territory of Vietnam, but the Red River Basin system has
the highest potential of energy all over the country. In the course of “industrialisation and
modernisation” of the country, a series of large hydroelectric projects have been built and
put into operation; in which, the Red River Basin occupies for 25% of the construction
works (as for large hydropower plants in Vietnam), but its total installed capacity accounts
for more than 46%. However, during operation, the reservoirs have affected strongly
the flow regime of downstream, causing disputes among water users and simultaneously
increasing some types of natural disasters, including drought. To have scientific basis for
assessing the impact of the regulation of the large upstream reservoirs on the flow regime
and the ability to get water in the Red River downstream in the dry season, the authors
have applied MIKE DHI model to simulate the flow and operation of the reservoirs during
the period of 2000-2012. The results have shown that the water resources conditions and
reservoir system currently can meet the present demand of the Red River downstream in the
dry season. There fore, it is necessary to develop a complete inter-reservoir operation rule
for the reservoir system of the Red River Basin which will resolve the water use conflicts.
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Nhim khai théc
chc ngudn tai nguyén
thién nhién phuc wvu
phét trién kinh té - xa
hoi cua déat nudc, trong
nhitng nim gan day,
trén thuong ngudn luu
vuc song Hong da xdy
dyng hé théng cac hd
chtra 16n (Son La, Hoa
Binh, Tuyén Quang,
Thac Ba). bay la hé
théng cong trinh khai
thac ngudn nudc tong
hop trong d6 chu trong
viéc phat dién, diéu tiét
nudc cho ha du (phong
i, ting cuong cAp nudc
cho mua kiét...). Trong
qué trinh van hanh (tich
nudc, phat dién), cac hd
chtra tac dong manh mé
dén ché do dong chay,
dac biét vao mua kho



da gay ra nhitng kh6 khin cho ving ha du. Lién tiép
trong nhiing nam dau cua thé ky XXI, han hén di tac
dong rat 1on dén doi song cia nguoi dan & day [1, 2].
Dé co co so khoa hoc danh gia tac dong cua vige diéu
tiét cac ho chira 16n & thuong du dén ché do dong chay
va kha ning ldy nuéc & ving ha du song Hong trong
mua kiét, ching t6i da tng dung B mo hinh MIKE
DHI [3] mé phong dong chay va sy van hanh cac ho
chira trong thoi ky 2000-2012. Trén co s& bo thong sd
moé hinh phu hop, cac phuong an van hanh ho chira
duoc dé nghi theo cac kich ban c6 3 hd (Hoa Binh,
Thac Ba, Tuyén Quang) hodc 4 ho (Son La, Hoa Binh,
Thac Ba, Tuyén Quang) diéu tiét dap tng nhu cau st
dung nguén nude ¢ ha du nhim xéac dinh bién dong
muyc nude ha du trong diéu kién sir dung hop 1y voi
nguyén tac chia sé tai nguyén nudc.

Co so tai lieu va phuong phap nghién ciu
Gidi thi¢u chung vé luu vwc séng Hong

Hé théng séng Hong 1a hé théng song 16n thir hai &
Viét Nam, bao gdm toan bo hay mét phan dia phan cia
cac tinh va thanh phé: Lai Chau, DPién Bién, Son La,
Hoa Binh, Lao Cai, Yén Bai, Ha Giang, Tuyén Quang,
Pha Tho, Vinh Phuc, Ha Noi, Hung Yén, Ha Nam,
Ninh Binh, Nam Dinh, Thai Binh. O dia phan Viét
Nam phan thuong ngudn hé thdng 1a tap hop 3 nhanh
16n gom: song Pa, séng Thao va séng Lo - Gam, gip
nhau tai Viét Tri va chay vao ving Ddng bang; séng
Hong c6 nhiéu phan lwu ra ca hai phia bo ta va bo hitu;
hién tai bo ta con 3 phan luu 1a séng Pudng, song Lude
va song Tra Ly, bo hitu con song Pao va sdong Ninh
Co. Hé thong song Hong c6 615 song sudi (v6i chidu
dai tir 10 km tr& 1én), trong d6 ¢6 57 song nhanh cip 1;
195 séng nhanh cép 2; 245 song nhanh cip 3; 97 song
nhanh cap 4; 18 song nhanh cap 5 [4, 5].
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Tong luong dong chay trung binh nhiéu nim cua
hé théng song Héng dat 135,2 km?, trong d6 52,5 km?
(chiém 38,8%) tir Trung Quéc va Lao chay vao, 82,7
km? duoc hinh thanh trong lanh tho nudc ta (bang 1).
Trong nam, dong chay trén song tap trung vao mua li
(thang 6-10) voi tong lugng dong chay chiém khoang
70-80% luong dong chay nam. Luong dong chay mua
kiét chi chiém (20-30% dong chay nam, trong d6 3
thang lién tuc c6 lugng dong chay nho nhét (chi chiém
dudi 10% dong chay nim) va xut hién vao céac thang
1-3 hay 2-4.

Bdng 1: phdn bé dién tich, tong heong dong chay trén luu vue
song Hong [4, 5]

Dién tich (km?) Téng lwgng nude (10° m?)
Luu vure song - -
Tong Viét Nam | Tong Viét Nam
Héng (tinh dén Vigt tri) 143300 | 60.800 | 119,70 67,2
Pi 52500 | 26.800 57,36 333
Lo 51.800 | 12.000 34,73 244
Thao 39.000 | 22.000 21,57 95
Thdi Binh (tinh dén Phd Lai) 13.000 | 13.000 7,00 70
Déng bing song Hong 12.700 | 12.700 8,50 85
H¢ thing song Hong - Thdi Binh 169.000 | 86500 | 135,20 82,7

Co so tai liéu
S6 liéu quan trdc thity vén:

- Hé thong tram thiy van: 7 tram trén hé thong song
Hong gom c6 Hoa Binh (séng Da), Yén Bai (song
Thao), Vu Quang (song L0), Viét Tri, Son Tay, Ha Noi
(song Hong), Thuong Cat (séng Pubng).

- Cac dic trung quan tric: luu lugng, myuc nudc
trung binh ngay tr nam 1960-2012.

- Cac thoi ky quan tric dugc phan chia theo hoat
dong cta cac cong trinh thuy dién:

+ Trude nam 2007: co sy diéu tiét cia cong trinh
thiy dién Thac Ba va Hoa Binh

+ Tir nam 2007-2012: h¢ thong 4 ho chira 16n bét
dau hoat dong. Thuy dién Son La bat dau thuc hién tich
nudc tir gitra ndm 2010. Chudi sb liéu tinh dén nay chua
du dai, do d6 viéc phan tich danh gia anh hudng cua hd
t6i dong chay ha luu song Hong s& khong tach ra thoi
ky riéng ma phan tich g0p vao trong thoi ky dong chay
song Pa va ha luu séng Hong chiu sy diéu tiét tong hop
cua thuy dién Hoa Binh.

S6 liéu vé cdc hé chira: cac hd chira 1ém trén hé
thdng song Hong duoc dua vao xem xét gdm: hd Son



La va Hoa Binh (trén song Da), ho Thac Ba (trén song
Chay) va ho Tuyén Quang (trén song Gam) [6, 7].

- Cac thong s6 thiét ké van hanh ho chira gom: cac
duong dac tich hd chtta, muc nude va dung tich thiét
ké ho chira, ning lyc xa ctia ho chira, biéu d6 diéu phoi
ctia timg hd.

- S6 liéu thay van: sb liéu luu luong bién dong chay
dén ho Son La, hd Thac Ba, hd Tuyén Quang va cac
tram thuy van Ham Yén, Yén Bai va cac khu gitra khac
theo budc thoi gian ngay.

S6 liéu nhu cau sir dung nweée trong cdc nganh néng
nghzep cong nghiép, sinh hoat dwrgc tinh toan dya trén
s6 liéu thong ké cua cac tinh thugc hwu viee séng Hong

thoi ky 2000-2012 [5] va duoc phén chia theo cac hé
thong st dung nudce (hinh 2) gom co:

a. Khu st dung nudc luu vyc song Da.
b. Khu str dung nudc Iuu vuc song Thao.
¢. Khu str dung nuéce lvu vue song L6 + Gam + Chay.

d. Khu str dung nu6c phan hitu ha du séng Hong
(khu Bic Pubng, khu song Nhué, Hiru Day, song Tich
- Thanh Ha, Bic Nam Ha, Bic Ninh Binh, Nam Ninh
Binh, Trung Nam Dinh, Nam Nam Dinh).

e. Khu str dung nudce phan ta ha du song Hong (Béc
Hung Hai, Bac Thai Binh, Nam Thai Binh).
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Hinh 2: so' dé phan chia cdc tiéu heu viee thuge hé thong séng Hong
(phdn lanh thé Viét Nam)

Phwong phdap nghién ciu

Nham danh gi4 bién dong myc nude trong hé théng
song Hong, chiing t6i sir dung cac thong tin vé ho chira,
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sb liéu khi teong - thuy van tai cac tram, cong trinh
khai thac nudc... va cong cu mé hinh MIKE (hinh 3):

- MIKE 11: dién toan thity lyc nham xac dinh muc
nudce tai cac vi tri doi sanh.

- MIKE Basin: m6 phong van hanh ho chira dép img
nhu ciu sir dung nudc ¢ ha du.

-5 lidu vé ho chira - 56 liéu dia hinh
- 56 lidu khi tugng thy vin - 56 lidu khi tugng thy van
- Nhu cau st dung nuéc - Hé thdng tram bom, c6ng

v v
MIKE BASIN MIKE 11
(Van hanh hé chira) (M6 phéng thlv luc)

l

So sénh, dénh gia anh hudng clia hd
chita dén muc nudc ha luu

Hinh 3: so' do phwong phdp nghién ciru

Cac nam tinh toan dugc lya chon l1a cac nam can
kiét dién hinh trén khu vuc nghién ctru: 2003-2004;
2004-2005; 2005-2006; 2006-2007; 2009-2010. Trong
nhitng ndm nay, hién tuong can kiét dong chay xay ra
ddng bo tai cac tuyén quan tric dugc.

Cdc phwong dn tinh toan:

- Phuong an 1: ¢c6 3 ho chia hoat dong: Hoa Binh,
Thac Ba, Tuyén Quang.

- Phuong an 2: c6 4 ho chuaa hoat dong: Son La,
Hoa Binh, Thac Ba, Tuyén Quang.

Cdc vi tri doi sanh muyc nuoc theo cdac phwong dn
tinh toan:

- Tram Son Tay, Ha Noi trén song Hong.
- Tram Thuong Cat trén séng Pudng.
Thiét ldp mé hinh Mike Basin va Mike 11HD:

Vi giao dién than thién tich hop trén nén ArcGIS,
MIKE Basin so d6 tinh toan duoc xdy dung theo kiéu
mo hinh mang luéi md phong cac cong trinh hd chra,
mang ludi séng, vi tri cac ho dung nudc, diém lay
nudc, diém chuyén dong déu dugc xac dinh truc quan
(hinh 4a). Kha nang tinh toan tity bién nhanh, xac dinh
qua trinh dong chay tai tit ca cac nut ciing dugc dua ra
cho phép xac dinh va danh gia duoc anh huéng tong
hop ctia cac cong trinh cling nhu cac khu tudi ddi véi
dong chay trong song.
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Hinh 4a: so dé tinh
trén Mike Basin

Hinh 4b: so do tinh
trén Mike 11HD

Hinh 4: so d6 mang ludi tinh todn trén Mike

Mike 11HD md phong mang séng bao gdm 30 song
chinh va song nhanh thudc hé thong séng Hong - Thai
Binh (hinh 4b) cting v6i hé théng 864 mit cit dugc do
dac trong thoi ky 2000-2012: phia thugng luu cac song:
ba, Thao, Chay, L6, Gam, Thuong, Cau, Luc Nam;
phia ha luu cac séng: Van Uc, Bach Pang, Lach Tray,
Tra Ly, Ninh Co, Cam, Duéng, Ludc, bay, bao, Hoang
Long, Hoa.

- Bién trén: cac vi tri bat ddu mo phong tai cac song:
song Gam 1a qué trinh xa ctia hd Tuyén Quang, séng
L6 tai Ham Yén, song Thao tai Yén Bai, song Da tai
Hoa Binh, song Chay tai Thac Ba, song Day tai Ba Tha,
song Hoang Long tai Bén D¢, song Cau tai Gia Bay,
song Thuong tai Cau Son, song Luc Nam tai Chil va cac
qua trinh khu gitra khac.

- Bién dudi: tai cc cira ra trén cac song: Ba Bach
(tram Do Nghi), Cdm (Ctra Cam), Lach Tray (Kién An),
Vin Uc (Quang Phuc), Théi Binh va Hoa tinh bién muc
nuéc theo tram Péng Xuyén, Tra Ly (Pinh Cu), Hong
(Ba Lat), Pay (Nhu Tén), Ninh Co (Phi Lé).

- Bién doc song: cac nhanh sudi gia nhap: cac vi tri
lay nudc tir song; cac cong liy nudc (tong sd 46 cong
chinh); cac tram bom (111 tram).

Mo hinh dugc thiét 1ap va kiém dinh cac thong sd
chinh véi s6 liéu nam 2002. Két qua thu dugc cho thay
bo thong sb da dat yéu cAu cia bai toan trén luu vuc
song Hong (két qua giira Iru lugng nudce thue do va tinh
toan cua 2 tram dai dién 1a Hoa Binh va Son Tay dugc
trinh bay ¢ hinh 5).
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Hinh 5a: dwong qud trinh luu luong
thiee do va tinh todn tai hé Hoa Binh

Hinh 5b: dwong qua trinh
luu lwong thuc do va tinh toan
tai tram thity van Son Tay

Két qua va thao luan

Tdc dpng ciia hoat dpng cong trinh thiy dién trén
thuong lwu dén mwe nwdc 6 ha du

Qua phén tich s6 liéu (luu lugng, myc nudc) quan
trac thuc té tai cac tram thuy van Son Tay, Ha Noi,
Thuong Cat trong thoi ky 1960-2012 cho thay:

Tdc déng bién doi vé gid tri:

Luu luwong dong chay mua ¢ ha du tai tram thay
van Son Tay, Ha N6i va Thugng Cat sau khi co6 cac
ho chira hoat dong déu ting nhung & cac mirc d6 khac
nhau. Tang 16n nhat 13 tai tram thiy van Thuong Cat
v6i tong luong dong chay mua kiét trung binh ting
khoang 9,67 ty m®. Tiép d6 la tram Son Tay, tir thang
1-3 dong chay mua kiét tang tir 180-400 m?/s, tir thang
4-5 Ivu lugng trung binh thang tang manh ttr 200-1090
m®/s. Xét 5 thang mua kiét (tir thang 1-5), téng luong
dong chay tai Son Tay da tang 1én khoang 5,7 ty m?
khi ¢6 ho hoat dong. Con dbi véi tram thuy van Ha
Nbi, dong chay tai muia kiét tang lén dang ké thoi ky tir
thang 2-5, trung binh tir 100-480 m?/s.

Dién bién téng hrgng nwéce hang nam dén Son Tay

Wty 3}

Hinh 6: dién bién tong heong nuée tai tram Son Téy tir nam 1960-2012
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Hinh 7: sy thay doi myc nuéce tai tram Son Tdy qua cdc thoi ky

Mac du luu lugng nudc co6 sy gia ting nhung muyc
nudc trung binh thang tai Son Tay, Ha Noi suy giam.
Muc nuéc trung binh thang va nam ddi véi tram thay
van Ha Noi thoi ky 1991-2001 cao hon véi thoi ky
1960-1990 trong cac thang mua kiét (tr thang 2-4) do
diéu tiét ctia ho Hoa Binh, nhung lai giam rd rét trong
thoi ky 2002-2012, mye nude trung binh nam da giam
gan 1,0 m so véi thoi ky 1960-1990. Muc nudc trung
binh cac thang can nhét (1-3) nhitng nim gan day
(2002-2012) khi c6 sy diéu tiét tong hop cta ca 4 hd
chira (Son La, Hoa Binh, Tuyén Quang va Thac Ba)
thap hon myc nudc cliing giai doan so véi thoi ky 1960-
1990 (chura c6 sy diéu tiét dong chay ctia ho Hoa Binh)
khoang 0,4-0,7 m. Hién tugng ha théip muc nudc tuong
tu tram thily van Ha Noi ciing quan tric dugc tai cac
tram thiy van lan can la Son Tay, Thuong Cat.

Pac biét dac trung muc nudc nho nhét nam trung
binh theo céc thoi ky tinh toan dugc cho thy xu thé
giam manh dic trung muc nude nho nhat ndm cua thoi
ky 2007-2012, 1a thoi ky nhiéu hd chia thugng luu
tham gia dicu tiét dong chay so véi cac thoi ky khac.
Tai Son Tay, Ha Noi xuat hién muc nudc nho nhét lich
sir trong chudi quan tric.

Tac dong lam bien doi dang quan hé luu lwong va
muc nuoc:

- 1930w 1550 4 202+ 2001 2000 2005 2006 « 2007 ®m 2008 M3 & 2010 —e—2011

Hinh 8: dwong quan hé muc nudc va luu lwong tai tram Ha Noi
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Luu luong nude trung binh trong cac thang can nhat
tir thang 1-3 trong nhitng ndm gan day tai tram thiy vin
Ha N¢i giam so v6i thoi ky 1991-2000 nhung van 16n
hon dong chay ty nhién thoi ky 1960-1971. Bén canh do,
muec nudc trung binh cing thoi ky lai giam dang ké. Didu
nay chung to quan h¢ luu lugng - muc nude da co sy thay
d6i. Sy thay d6i quan hé nay cang dién ra manh trong
nhimng ndm gan day khi c6 d4nh huong dong thoi cia 4 ho
chira Son La, Hoa Binh, Thac Ba, Tuyén Quang va c6 xu
thé 1éch sang phai.

Phan tich quan h¢ luu lugng - myc nudc tai tram thiy
van Ha Noi, Son T4y va Thuong Cét c6 thé thiy: vé mua
can, cing mot cap luu lugng, chénh muyc nude gitra 2 thoi
ky la trén 1,5-2 m. Nhu vay, daé duy tri myc nude tai Ha
N0i2,2-2,3 m dép tng yéu cau lay nudc trong thoi ky do
ai thi hién nay can c6 lugng dong chéy trung binh khoang
1500-1800 m*/s so véi khoang 750-850m?¥/s trudc day,
cac ho chira thugng ngudn can bd sung mot lugng nude
rat 16n (gan gap doi) cho ha luu. Diéu nay anh huong rat
16n dén hiéu qua san xuat ciia cac nha méy thiy dién, gay
ton that 16n vé kinh té - xa hoi.

Nhu vdy, 16 rang cac hd chira trén phan thuong luu
song co tac dong rat 16n dén dong chay mua kiét & ha du,
dac biét 1a sy suy giam myc nudc la nguyén nhan chinh
gay han cho vung ha du.

Xidc dinh muc nwéc song Hong theo cdc phwong dn
vin hanh ho chira dim béo hai hoa muc tiéu sic dung
nguéon nuwée

V6i muc tiéu hai hoa cho phat trién bén vimg nén
trong mua kiét, hé théng hé chira dwoc van hanh phan bod
nguon nudc dua trén cac nguyén tic sau:

- Pam bao cip nudc vu Bong xuén trong thoi ky do ai
(tinh trung binh thoi ky cap nudc gia ting tir gitra thang 1
dén cudi  thang 2). Muc nudc tai Ha NOi phai dat t6i thiéu
2,3 m dé bao dam cho cac cong trinh dau mdi ldy nude
phuc vu san xuit nong nghiép [5].

- Pam bao phét dién theo cong suat dam bao va theo
biéu d6 diéu phdi ctia mdi ho chira, twong dwong véi huu
lwong phat qua tuabin cta cac hd nhu sau: hd Son La 600
m’/s, hd Hoa Binh 800 m*/s, hd Thac Ba 140 m/s va hd
Tuyén Quang 131 m*/s [6, 7].

Két qua ciia mé hinh cho thy khi cac hd van hanh véi
luu lwong dam bao va duoc duy tri thi myc nudce trén hé
théng song Hong (trung binh giai doan 2000-2012) phia
ha du ¢6 xu huéng tang rd rét, cu thé:

Phuong dn 1 (3 ho chira hoat dong):

Muc nudce trung binh tai tram thily van Son Tay cao
hon muc nudc hién tai trong thang 1 1a 0,75 m (dao dong
to 0,58-1,03 m); trong thang 2 1a 0,81 m (dao dong tur



0,38-1,42 m); trong thang 3 1a 0,53 m va trong thang 4 la
0,48 m.

Muec nudc trung binh tai tram thiy van Ha Noi cao hon
muc nude hién tai trong thang 1 1a 0,54 m (dao dong tur
0,39-0,72 m); trong thang 2 1a 0,61 m (dao dong tir 0,35-
1,02 m); trong thang 3 1a 0,35 m va trong thang 4 12 0,31
m.

Muc nudc trung binh tai tram thiy van Thuong Cat
cao hon muc nudc hién tai trong thang 1 1a 0,53 m; trong
thang 2 1a 0,59 m; trong thang 3 1a 0,34 m va trong thang
41a 0,31 m. Chénh léch myc nudc trung binh 10 ngay tai
céc tram quan tric thiy van theo phuong 4n van hanh 3 ho
duogc trinh bay trong bang 2.

Phurong dn 2 (4 ho chira hoat dong):

Muc nude trung binh tai tram thiy van Son Tay cao
hon muc nude hién tai trong thang 1 1a 1,00 m; trong
thang 2 1a 1,12 m; trong thang 3 1a 0,98 m va trong thang
41a 1,02 m.

Muec nudc trung binh tai tram thiy van Ha Noi cao hon
murc nudc hién tai trong thang 1 1a 0,74 m; trong thang 2 1a
0,87 m; trong thang 3 1a 0,72 m va trong thang 4 12 0,75 m.

Muc nudc trung binh tai tram thily van Thugng Cat
cao hon myuc nudc hién tai trong thang 1 1a 0,72 m; trong
thang 2 1a 0,84 m; trong thang 3 1a 0,69 m va trong thang
4 12 0,73 m. Chénh I¢ch myc nudce trung binh 10 ngay tai
c4c tram quan tric thuy vin theo phuong an van hanh 4 hd
duoc trinh bay trong bang 2.

Bdng 2: chénh léch miec nude theo cdc phicong dn vin hanh hé chira

Mure nude tai cdc tram (m) Chénh Ich mue nuge (m)

Thye do
(2000-2012)

Phirong dn 3o | Phirong dn 4 ho | Phuong dn 3 hd | Phuing in 4 ho

Thoi doan

ST |HN |TC |ST [HN |TC |ST |HN |TC [ST |HN |TC |ST [HN |TC

Diuthang | | 479223 [239] 538262277 5.67] 285 3,00 0,58 [039 [ 0,39 0,88 [ 0,62 0,61

Giita thing 1 | 4,83 [ 2,22 2,39 | 5,86 [ 2,94 | 3,10 { 6,05 [ 3,10 3,25 [ 1,03 0,72.{ 0,70 1,22 | 0,88 | 0,85

Cudithing 1 | 5,00 | 2,29 | 2,46 | 5,65 | 2,80 | 295|590 | 3,01 | 3,15 | 0,66 | 0,51 | 049|091 ] 072 ] 0,69

Dauthing2 | 5,01 ]2,30 | 245 | 540 | 2,65 |2,77] 5,77 ] 2,95 | 3,06 | 0,38 | 035 | 032|076 | 0,64 | 0,61

Gitrathing2 | 4,56 | 2,04|2,20| 5,98 | 3,05|3,19| 6,14 [ 320 | 3,33 | 142 | 1,02 | 1,00| 1,58 | 1,16 | L,13

Cubithing2 [ 455 [2,02] 218 5,13 247 262] 5,56 [ 2,81 [ 2,94 [ 058 T 0,45 043 ] Lot [0,79] 0,76

Diuthing3 | 451 ] 199] 2,16 507] 235 [252] 5.2 (272 2,87 056 [ 0,36 [ 036 [ Lot [0,73] 0,70

Giita thing3 | 4,49 | 1,97 | 2,13 | 5,06 | 2,34 | 2,50 | 5,50 | 2,71 2,84 | 0,57 0,38 [ 0,37 [ 1,01 [ 0,74 [ 0,71

Cudithing3 |4,69]2,14]2,28] 5,15 | 244|258 | 5,61 2,83 | 2.94 | 046 | 0,31/ 030] 092] 069 | 0,67

Dauthing4 | 4,58 2,04] 2,20 | 521|245 | 2,61] 5,75 2,89 | 3,04 | 0,63 | 0.41 | 041] 1,17] 085 ] 0,83

Giita thing4 | 4,73 | 2,16 | 230 [ 5,26 | 250 | 2.65] 5,79 [ 2.95] 3,08 | 0,53 035 | 035 | 1,07 [ 0,80 0,78

Cubithang4 |5.00]236] 248520 254 [ 266 ] 5,81 [297] 307030 0,19 T 0,19 0.81 [ 061 0,59

C6 thé thiy ring v6i dung tich ctia 4 hd chua dé
diéu tiét trong mua kiét, muc nudc ¢ ha du song Hong
tang dang ké hon so véi 3 hd chtra. Vi ngudn nudc tir
nam 2000-2012 theo ché d6 van hanh cua ting hd, muc
nude séong Hong & ha du s& dap ung duoc véi cac thiét
ké cong trinh lay nuéc. Tai Ha Noi, myc nude lién tuc
dam bdo tir 2,3 m (v6i van hanh 3 ho) va 2,7 m (v6i van
hanh 4 ho), rat thuan loi cho viéc lay nudc vao cac hé
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thong cong trinh thiy néng & ha du.
Két luan

Tac dong ctia hé thong hd chira trén thuong luu (Son
La, Hoa Binh, Thac Ba, Tuyén Quang) dén dién bién
dong chay, cu thé 1a dong chay mua kiét trong cac nam
ttr 2000-2012 rét rd rang: tong luu lrong dong chay mua
kiét ha du séng Hong gia ting nhung muc nudc trung
binh thang tai Son T4y, Thuong Cat, Ha Noi déu suy
giam.

Nguyén nhan gy han han, thiéu nuéc & ha du song
Hong trén dién rong vao cac nam 2004-2005, 2005-2006,
2006-2007, 2007-2008 va 2009-2010 1a do viéc van hanh
x4 nude cla cac hd chira vé ha luu nho, khong lién tyc,
khong dat Iuu luong x4 img vé6i cong suit dam bao phuc
vu khai thac sir dung nudc trén song Hong, gy ra nhimg
thay dbi bat loi dang ké vé ché d6 thuy van va thiy luc
ving ha du; tong luong nudce ¢ xu thé ting nhung muc
nudc trén dong chinh c6 xu hudng giam rd nét.

Trén co s& tinh toan sir dung mo6 hinh MIKE déanh gia
kha ning st dung ngudn nudc theo cic muc tiéu dam
bao hai hoa giita cac ho ding nudc cho thay, véi viec
van hanh 4 hd chira myc nudc ha lwu séng Hong ting
dang ké so v6i ché do van hanh nhu hién tai; muc nude
trung binh trong cac thang mua kit c6 xu thé tang tir 0,3
dén 1,5 m; dic biét trong thang 2 c6 xu thé ting dang ke
trung binh tang 0,8-1,1 m (day ciing 13 thoi ky rat can
nudc dé do ai). Pidu nay ching t6 v6i hé thong hd chira
va diéu kién ngudn nudc nhu hién nay c6 thé du dap tmg
cac nhu cau hién tai ¢ ha du séng Hong trong mua kiét
khi c6 mét quy trinh van hanh lién ho chira hoan chinh
cho hé théng ho chita trén luu vuc song Hong.
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