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UNG DUNG MO HINH THUY PONG LUC HOC MIKE 11
PHUC VU CONG TAC QUY HOACH VA QUAN LY
NGUON NUGC LUU VUC SONG HONG

TS. TO TRUNG NGHIA!, TS. LE HUNG NAM?,
ThS. THAI GIA KHANH?

Tém tat: Nghién ctu tng dung mo hinh MIKE 11 cdc module lién quan da duoc tién
hanh dé€ ddnh gia cidc phuong 4n phat trién nguén nuéc phuc vu yéu cau cap nuéc va chong
14 Iuu vuc song Hong. Két qua mo phong da dinh luong dugc tdc dong tir cdc phuong 4n phat
trién nguén nudc d6i véi ché do dong chay kiét, dong chay i hé thong song va dua ra
khuyén cdo gitp cho cong tic quy hoach va quan 1y nguén nudc. Nghién ctu da dé xuat
huéng md rong nghién citu tng dung bo moé hinh MIKE, dong thoi ciing danh gid vé nhitng
diém con han ché cia MIKE 11.

1. Gi6i thiéu chung

Luu vuc song Hong-song Thai Binh 1a mot trong nhitng luu vuc song ¢6 luong nude
d6i dao véi téng luong nudc hang nam khoang 130 dén 140 km® nuéc. Hon 90% bé mat
cta luu vuc ¢6 dia hinh d6i ndi, nguon nuéc mat chl yéu phat sinh tir mua do dé khi cé
mua moét lugng nuée 16n tip trung nhanh thanh dong chay mat gay 1én 1d 16n trén dién
rong. Ciling vi vay mua kho cdc song sudi thuong nguon kho han, nhi€u viung thi€u nudc
nghiém trong anh huéng 16n dén hoat dong phat trién kinh t€, ciing nhu hé sinh théi trén
luu vuc, dic biét tinh hinh thi€u nuéc ngay cang trd 1én trdm trong va c6 dién bién bat
thuong nhu mua kho nam 2004, 2005. Su phat trién hé théng cdc cong trinh thuy lgi
thugng ngudn ciing anh hudng ding ké dén ché€ do dong chdy mua kiét. Trén dia phan
Trung Qudc hién s6 lieu vé cdc cong trinh hé chia chua duge thu thap. O ha luu, cong
trinh thuy lgi chu yéu la cong trinh 18y nudc, cong, tram bom nén diéu quan trong 1a luu
lugng va muc nudc phai dam bao theo thi€t k€ cac cong trinh thi méi phat huy duge hét
nang luc. Néu muc nude thap, luu lugng nho, cong trinh khong thé hoat dong theo thiét k&
va v6i cdc cong trinh gan bién con phai chiu tdc dong clia nu6c xam nhap man gay thiéu

nguon va tdc dong xau dén moi trudng sinh thai.

1,2, 3. Vién Quy hoach Thuy loi.
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Phét trién va tng dung mo hinh todn trong quy hoach va quan 1y tdi nguyén nuéc néi
chung dugc chi y tap trung phét trién trong suét bon thap ky qua. Nghién ciu nay tap trung tng
dung mo6 hinh MIKE 11 nghién ctu bai toan dong chay kiét va dong chay 1i phuc vu quan ly
bén viing tai nguyén nudc luu vuc song Hong-song Thai Binh.

2. Phuong phap nghién ciru

So d6 hé thong luu vuc song Hong-song Thai Binh duoc s6 hod trén co s anh vé tinh luu
vuc song Hong theo hé toa d0 UTM WGS84 viing 48N. DAu vao mo hinh 1a céc so6 liéu vé dac
tinh hé thong cing véi s6 liéu clia nguén nudc vao ra trén toan hé thong. Dia hinh cdc mat cat
ngang song duoc thu thap tir nhiéu nguén s6 liéu do dac khac nhau. Téng s6 nhdnh song sit
dung trong mo hinh 1a 38 so6ng, v6i 33 nhanh ¢6 s6 liéu mit cit do nam 2000. Hé thong bién
mo hinh gém c6 bién trén song Da, Thao, Lo, bién nhap luu khu gitta, bién triéu tai 9 ctra
song. Bién 14y nudc cho mo hinh dong chay kiét dugc 14y theo s6 liéu di€u tra trén toan hé
thong thang 3-2002 do Vién Quy hoach Thuy 1¢i diéu tra thu thap.

3. Hiéu chinh thong s6 moé hinh

Phuong phap thir dan thong thuong duoc st dung trong hiéu chinh thong s6. Hiéu chinh mo
hinh dugc tién hanh cho giai doan dong chay kiét 1—20-3-2002 va tran lii 16n ngay 9-28-8-1996. S6
lieu do dac luu luong, muc nuéc tai cdc tram trén trong thoi gian nay dugc st dung dé hiéu
chinh mo6 hinh kiét va mo hinh 1. Dau tién trong qud trinh hiéu chinh 1a xem xét viéc can bang
téng luong giita thuc do va tinh toén, ti€p theo clia viéc hiéu chinh mo hinh 12 hiéu chinh muc
nude. Do gidi han do dai ndi dung bai viét nén chi mot s6 két qua mo phdng hiéu chinh dugc
trinh bay trong Hinh 1, 2.

Nhin chung trén toan hé thong, két qua mo phong thé hién dugc xu thé bién déi cta ca dac
trung luu lugng va muc nuée giai doan dong chay kiét. Pac biét tai cac tram khong ché phia
thuong luvu nhu Ha Noi, Thugng Cét phia song Hong va phia song Théi Binh 1a Cat Khé va
Bén Binh, két qua mo phong thé hién duoc hiau hét cdc bién déi clia so lieu thuc do ca vé luu
luong va muc nudc. Tuy vay tai mot s6 vi tri két qua mo phong hién chua t6t, chua thé hién
duogc hét cac bién déi cta chudi so lieu thuc do. Pac biét 1a & tram Poc Bo trén luu vuc song
Ddy, day ciing 1a tram chiu anh hudng ctia dong chay hai song, song Ddy va song Hong,
dong thoi ciing 1a khu vuc chiu anh huéng cta tic dong cua hai ch€ do thuy triéu kha khac
biét tir clra song Ddy va ctra song Hong. Nhin chung bo thong s6 da mo phong kha tot bién
déi ctia dac trung muc nude va luu lugng trén hau hét cdc nhanh séng-tai cdc vi tri c6 so licu
do dac. Do vay viéc stt dung bo s6 liéu cho cdc bude tinh phuong an ti€p theo la hoan toan

c6 thé chip nhan duoc.
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Hinh 1. Két qua hiéu chinh dong chay kiét 3-2002 tai tram Ha No¢i (song Hong),
Thuong Cat (song Puong), nét manh=tinh toan, nét dam=thuc do.
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Hinh 2. Két qua hiéu chinh muc nudc 1 8-1996 tai tram Son Tay, Ha Noi (song Hong),
va Thuong Cat (song Puong), nét manh=tinh toan, nét dam=thuc do.

Két qua hiéu chinh tran 1d thang 8-1996 1a tran 1 kha 16n trong d6 c6 su két hop gitta 1d 16n
tlr thuong nguon d6 vé két hop véi thuy triéu lén cao tir phia dudi ha luu do 4nh hudng cia bao t6i
cap 11 & ving ven bién Bac Bo. Luu luong 16n nhét do dac duoc tai Son Tay 13 22030m?/s. Trudng
hop hé Hoa Binh khong van hanh thi luu Iuong 16n nhat tai Son Tay s& vao khodang 27200 m’/s.
Két qua mo phong luu luong tai hai tram Ha Noi va Thugng Cat kha t6t. Puong qua trinh luu
lugng gifta thuc do va tinh todn tai 2 tram ndy gin nhu trung khit. Téng luong dong chay cua tat ca
céc bién phia trén Son Tay va téng luong dong chay tai Ha Noi + Thuong Cat 1a x4p xi nhu nhau.
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Ngoai viéc so sanh vé luu lugng, muc nudc thuc do va tinh todn tai 24 tram trong hé thong song
Hong ciing dugc danh gid. Nhin chung, két qua thu dugc kha tot.

4. Tinh toan phuong an

M6 hinh dong chdy kiét: Phuong 4n tinh todn dugc xay dung khi xem xét t6 hop cdc
trudng hop gia ting yéu cau ding nudc v6i kha niang bo sung dung tich diéu tiét clia hé thong ho
chita cung véi thay déi trong luong nuéc dén trén toan hé théng tng véi tin suat dam bao 85%.
Luong dung nudc dugc tinh todn dua trén s6 liéu diéu tra dung nudc nam 2002 véi toc do gia
tang & cdc nam 2010, 2020 va 2040 14y theo ty ¢ gia tang xac dinh trong nghién ctu Téng quan
st dung nguon nudc luu vuc song Hong-song Théi Binh. Yéu cau nudc cho sinh hoat va cong
nghiép trén toan hé thong uéc dodn bang 15% téng luong nudc ding c6 xem xét dén luong nudc
tai sit dung & cac nam 2010, 2020 va 2040 tuong tng 1a 7,5%, 10% va 12,5%. Ngudn nudc bd
sung trong tuong lai chl yéu lay tir hé théng ho chita cadp nudc trén luu vuc song Hong-song
Thai Binh, nhu Tuyén Quang, Bac Mé, Son La, Thac Lai, Nam Nhan, Nam Po, Ké Giao, Pa Ha,
Huoi Quang, Ban Trac (Bang 1).

Bang 1. Phuong an dung tich diéu tiét bé sung

Ndm Phuong dn Dung tich bo sung (Ty n’) Luu luong diéu tiét (Ty m’)

2010 PA2010-1 1 900
PA2010-II 4 1000
PA2020-1 7 1100

2020 PA2020-I1 10 1200
PA2020-I11 13 1300
PA2040-1 7 1100

2040 PA2040-11 10 1200
PA2040-I11 13 1300

Bang 2. Két qua tinh phuong 4n tai tram Ha Noi

Phuong dn
Ddc trung Hién 2010 2010 2020 2020 2020 2040 2040 2040
trang 1 11 1 11 I 1 I I

Hmax (m) 3,07 3,08 3,24 3,35 3,50 3,65 3,31 3,47 3,61
Hmin (m) 2,77 2,87 3,04 3,15 3,31 3,44 3,09 3,25 3,40
Have (m) 2,88 2,98 3,14 3,26 341 3,56 3,21 3,37 3,52
Hstd (m) 0,09 0,06 0,06 0,06 0,06 0,06 0,07 0,07 0,07
Qmax (m?/s) 1110 1121 1188 1245 1312 1380 1235 1302 1370
Qmin (m?/s) 986 1038 1107 1159 1227 1289 1142 1210 1276
Qave (m?/s) 1033 1079 1147 1203 1270 1337 1191 1258 1325
Qstd (m*/s) 37,53 24772 2458 26,61 2723 28,05 28,58 29,11 29,88
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Tai tram Ha Noi, cidc phuong 4n bé sung nguén nuéc cdc nam 2010, 2020 va 2040 déu
g0p phan lam ting muc nudc so v6i hién trang (Bang 2). Tai tram Ha Noi, két qua tinh toan céac
phuong 4n ciing cho thay cang vé sau, khi dung tich diéu tiét b6 sung tang, s& gép phan diéu hoa
cac bién d6i bat thudong clia dong chdy. Pinh va chan dong chdy déu c6 dang thoai hon so véi
hién trang. Nhin chung anh hudng clia cidc phuong 4n bd sung ngudn nudc lén dic trung luu
lugng tuong tu véi dic trung muc nuée nhung c6 phan rd nét hon. Phuong 4n bd sung dung tich
ddm bdo yeéu cu luu lugng dong chay cho giao thong thuy (600 m’/s dén 700 m’/s), dong chay
duy tri song cho ha du (672 m?/s), yéu ciu cho tuéi dong luc (muc nu6c tai Ha Noi phai dat trén
2,5 m). Tuy vay yéu cau cho tudi tu chay (muc nudéc Ha Noi 1a 3,0m) doi khi con bi vi pham.

Dai v6i dong chay li: Trén co s mo hinh thuy luc 1 song Hong — song Théi Binh tinh
todn ki€m tra hiéu qua cat 1ii cha cdc hd chia thugng nguén va cong trinh phan cham Iii. Lay
tieu chuén tran 1 lich st thang 8 nam 1971, tuong tng vdi tan sudt 0,8% tai Son Tay, c6 luu
lugng dinh 1di tai Son Tay 1a 37.800m’/s. Chon dang Iii nam 1996 1a nam c6 dang lii bat loi trén
song Da dé tinh toan. Hién tai ¢6 2 ho chita 16n ndm & thugng du, tham gia diéu tiét 1 cho ving
dong bang song Hong. D6 1a ho chita Hoa Binh trén song Da vé6i dung tich phong 1ii 1a 4,9 ty m’.
H6 Thac Ba trén song Chay véi dung tich phong 1ii 450 triéu m®. Nhu vay ho Hoa Binh giit vai
trd quyét dinh va chi dao cho viéc diéu tiét 1ii & ha du. Cic truong hop dugc dua vao dé tinh
todn trong b4o cdo nay tap trung dénh gid kha nang cat 1{i ctia h6 chita Hoa Binh va kha nang
phan i cta song Day, trudng hop dugc dua vao tinh todn nhu sau: (i) PA1: Khong c¢6 hé Hoa
Binh, khong phan 1@ song Ddy, (ii) PA2: C6 h6 Hoa Binh cit 1&i, khong phan 1d song Ddy, (iii)
PA3: Khong ¢6 hé Hoa Binh, phan i song Pay. H6 Son La va Tuyén Quang chua dugc xem xét
trong nghién cttu nay. Bién trén 1a quy mo tran li nam 1971 vé6i dang G nam 1996 véi luu
luong thiét k€ tai Son Tay 1a 37.800m’/s. Bién duéi 1a muc nudc triéu Gng véi tin suat 5%
(thdng 8-1996). Dé danh gid kha nang gay 1i do bao muc nudc triéu dugc cong thém 1,5m
vao cdc ngay 2 va 3 thang 8-1996 la nhitng ngay c¢6 muc nudc triéu cao nhat. Két qua tinh todn
céc phuong an cho thdy kha nang cét 1 cho Ha Noi ting véi It nam 1971 cua hé Hoa Binh 1a
2,10m, kha nang cét 1 cho Ha Noi ciia hé thong phan It song Day 1a 0,65m (Bang 3).

Bang 3. Két qua tinh toan cac phuong an

) Son Tay Ha N¢i Thuong Cdt Hung Yén
Phuong dn
Omax Hmax Omax Hmax Omax Hmax Hmax
PA1 37 641 17,37 26 300 14,95 10 383 15,11 9,9
PA2 24 945 15,61 17 428 12,85 7185 12,89 8,24
PA3 38011 17,35 24 400 14,4 9156 14,48 9,44
5. Két luan

Nghién citu da dinh lugng hiéu qua ctiia cic phuong 4n phat trién nguén nuéc dén cdc dic
trung (i) muc nuGe va (ii) Iuu lugng trén toan hé thong song Hong-song Thai Binh ddp ting nhu
cau ding nuéc ngay cang tang ciing nhu cdc phuong an chong 1ii phuc vu hoat dong phét trién
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kinh t&€ - xa hoi viing nghién cttu. Két qua tinh toan cho thay hau hét cac phuong an dua vao xem
xét dam bao ddp tng nhu cdu ding nudc cho cic giai doan phat trién 2010, 2020 va 2040. Tuy
vay két qua tinh todn muc nudc va luu lugng tai Ha Noi cho thiy cdc phuong 4n bé sung dung
tich diéu ti€t nudc ciling chi “vira du” déap ting yéu cau cua tuong lai, vi vay cdc bién phép phi
cong trinh can dugc dic biét chi y trong thoi gian t6i trong tinh hinh kha niang phat trién hé
thong ho chita thuong luu ngay cang kho khan. Cdc phuong an tinh toan dugc dua ra nham déanh
gid lai kha nang cit 1ii ctia ho chita Hoa Binh va hé thong phan 1i song Ddy. Két qua cho thdy
rang ho6 chita Hoa Binh dong mot vai trd hét siic quan trong trong viéc chong 1ii cho dong bing
song Hong. Qua nghién ctu, nhin chung két qua hiéu chinh mé hinh cho viing ha luu song Thai
Binh t6t hon so véi viing ha luu phia song Hong, song Pay cho ca hai mo hinh dong chay kiét va
10.

Qua nghién cttu, mo6 hinh MIKE 11 da thé hién nhiéu tinh niang wu viét nhu: (i) c6 tinh
dong bo cao thé hién qua viéc két ndi v6i cac mo hinh thanh phan khac cia MIKE ciing nhu cdc
ting dung lién quan, (ii) hé thong file so liéu dugc t6 chitc ¢6 tinh khoa hoc cao, tién loi khi giai
quyét nhitng bai todn 16n, phtc tap, (iii) do 6n dinh cao trong tinh to4n véi hé thong ma bao 16i
chi tiét thuan tién cho ngudi st dung. Tuy vay mot s6 diém can ti€p tuc duoc cai tién thém nhu:
(i) can cai tién hé thong giao dién MIKE theo huéng don gian va than thién véi nguoi st dung
hon nifa, (ii) can chi ti€t hon nita ndi dung huéng dan thiét 1ap/van hanh hé thong cong trinh trén
song.
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Summary

An attempt had been made to examine different water resources development alternatives
on water use and flood control management for Red river basin by using DHI - hydrodynamic
mathematical commercial software - MIKE 11 model. Analysis of results quantified the impact
of development alternatives on flow pattern in flood season and dry season, which is helpful for
the formulation of water resources management strategy of Red river basin. Research also
pointed out further research topics relating to application of MIKE 11 and MIKE. Discussion on
strength/weakness of MIKE 11 commercial software was provided.



	Tieu ban quy hoach, quan ly - khai thac tai nguyen nuoc, moi truong va kinh te chinh sach thuy loi
	Ung dung mo hinh dong luc hoc Mike 11 phuc vu cong tac uy hoach va quan ly nguon luu vuc Song Hong




