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DIEN BIEN MUC NUOGC TRONG HE THONG THUY LOI
BAC HUNG HAI UNG VOI CAC KICH BAN SUY GIAM NGUON NUOC
TU CONG PAU MOI XUAN QUAN

Tran Tuan Thach
Truwong Dai hoc Thuy loi

Tém tit: Nghién cieu nay trinh bay cdc két qua mé phong dién bién muwc mede trong hé thong thiy
loi Bic Hung Hai sir dung mo hinh thiy lyc MIKE 11. Trudc tién, mo hinh MIKE 11 duoc kiém
dinh sir dung s6 liéu nam 2017. Két qua thé hién mng mo hinh da tai hlen rdt tot muc nude thic
do tai cac vi tri khdac nhau trong hé thong Véi sai s6 qudn phwong va sai s6 tuyét doi trung binh tai
cdc vi tri so sanh chi bang tir 2,59 dén 13,1% gia tri cua bién do myc nuoc thuc do. Hé 56 tuwong
quan gitta myc nwoc tinh toan va thuc do tai cac vi tri thay doi tir 0,77 dén 0,98. Sau dsé, mé hinh
MIKE 11 da dwoc dp dung dé mé phong dién bién muc nwéc theo ba kich ban suy giam nguon
nude tai dau moi cong Xudn Quan (twong ung voi H = 1,85, 1,40 va 1,0 m). Ung voi kich ban muc
nuwde H=1,85m va 1,40 m tai dau méi cong Xudn Quan, muec nuwde trén hé thong c6 s thay doi
manh mé theo khéng gian va thoi gian. Myc mede trén séng truc chinh Kim Son bién doi tir 1,85
dén 1,26 m ung voi kich ban H=1,85m, trong khi gia tri trén thay doi tir 1,40 dén 1,21m cho kich
ban H=1,40m. Uhg voi kich ban H=1,0 m, myc nuoc trén song truc chinh Kim Son bién dsi tir 1,0
dén 1,17 m va xudt hién mede chdy ngwoc trén hé thong.

T khoa: Hé thong thiy loi Bic Hung Hai, Dién bién muc niede, M6 hinh thiy lyc.

Summary: This study presents the simulated results of water level changes in the Bac Hung Hai
irrigation and drainage system using the hydraulic model MIKE 11. First, the model is validated using
the data in year 2017, revealing that the model has reproduced the observed water levels at different
locations in the system very well. The mean square error and absolute error of water level at the
comparison locations range only from 2,59 to 13,1% of the observed magnitude of water level. The
correlation coefficient between calculated and observed water levels at locations varies from 0,77 to
0,98. Then, the MIKE 11 model was applied to simulate the water level changes ressulted form the
three scenarios corresponding to the decrease in the water level at the Xuan Quan sluice gate (i.e., H =
1,85, 1,40, and 1,0 m). For the scenario of water levels as H=1,85m and 1,40m at Xuan Quan sluice
gate, the water level in the system varies significantly in both space and time. The water level in the
Kim Son river varies from 1,85 to 1,26 m for the H=1,85m scenario, while the above value changes
from 1,40 to 1,21m for the H=1,40 m scenario. For the third scenario as H=1,0 m, the water level in
the Kim Son changes from 1,0 to 1,17 m and there is a reverse water flow in the system.

Keywords: Bac Hung Hai irrigation and drainage system, Variation of water elevation,
Hydraulic model.

1. GIOI THIEU CHUNG tho song Hong, vai tong dién tich ty nhién cua
théng thiy lgi I6n nht ving Dng bing chau trong dé€ 1a 19.2045 ha Yé dién tich ngoai dé la
’ 22.887 ha [1]. Nhu thé hién trén Hinh 1, hé
. théng bao gébm ranh gigi hanh chinh cua toan
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Chéu, My Hao, Tién Li, Kim Dong, va thanh
phé Hung Yén), (ii) 7 huyén va thanh phé cua
tinh Hai Dwong (nhu Thanh phd Hai Duong,
huyén Cam Giang, Ninh Giang, Gia Lac, Binh
Giang, Thanh Mién va Ta Ky), (iii) 3 huyén
cua tinh Bac Ninh (d6 12 huyén Luong Tai,
Thuan Thanh va Gia Binh), (iv) 2 quan huyén
cia Thanh phé Ha Noi (huyén Gia Lam va
quan Long Bién). Hé théng cd vi tri dia ly
khoang tir 20°36° dén 21°07° vi d6 Bic va
105°50” dén106°36° kinh d6 Pong. Ranh giGi
hé théng dugc bao boc bai bon con séng 16n,
d6 1a song Pudng dai 67km tir Xuan Canh dén
Pha Lai (& phia Bic), séng Ludc dai 72 km ti
Ha Lio dén Quy Cao (6 phia Nam), song
Hong dai 57 km tir Xuan Quan dén Ha Lio (¢
phia Tay) va séng Thai Binh dai 73 km tu Pha
Lai dén Quy Cao (¢ phia Bong).

Theo thiét ké, hé thong thuy loi BHH lay nuéc
tir s6ng Hong qua cong Xuan Quan dé cip
nudc tudi cho vung nghién cau va tiéu tu chay
ra ngoai sobng Luoc va séng Thai Binh qua
cong Cau Xe va An Tho, mot s dién tich

[_kHoAHOC STV
duogc tudi, tiéu chi dong bang bom dong luc ra
séng ngoai. Hé théng thuy loi BHH c6 mang
ludi sdng, kénh noi dia kha day dic, néi thong
véi nhau tao thanh mang ludi song, kénh tudi,
tiéu kha thuan loi. Mot s sdng truc chinh trén
hé thdng c6 thé ké dén nhu song Kim Son,
Dién Bién, Ctru An, Tay K¢ Sat, Nam Ké Sat,
Dinh Pao, Trang Ky, Cau Xe, An Thd, Luong
Tai, Thach Khoi, Quang Lang, An Téo, Hoa
Binh va Bac Hb. Trén cac song va kénh truc
chinh néu trén, c¢6 11 cbng chinh (Xuan Quan,
Bao bap, Kénh Cau, Luc Dién, Bﬁng Ngang,
Céng Tranh, B4 Thuy, Neo, Cau Cat, Cau Xe
va An Thé) lam nhiém vu diéu tiét muc nuée
dé cap nudc tudi va tiéu nudc ra song ngoai
trén hé thdng. Trong hé thong thiy loi BHH
con ¢o trén 800 cong va 400 tram bom 16n nho
khac nhau dé hd trg 14y nudc vao mua khod
cling nhu ti€u nudc vao mua mua, ddm bao
tuoi, tiéu duoc thuan loi. Mua kho trén hé
thong kéo dai tir thang XI dén thang IV nam
sau, trong khi miia mua duy tri tir thang V dén
thang X [2, 3].

BAng ngang

Hinh 1: So dé hé thong thiy loi Bic Hung Hai

Hé thong thuy loi BHH duoc xay dung tir nim
1959 vai nhiém vu chinh 1a tuéi tiéu phuc vu san
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Xuat néng nghiép cho khu vuc tinh Hung Yén,
Hai Duong, mét phan tinh Bic Ninh va TP Ha
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Noi. Tuy nhién ké tir sau khi c6 ho Hoa Binh,
muc nudc sdng Hong ha thap, vao nhiéu thoi
diém cong Xuan Quang bi treo khdng liy duoc
nudc dic biét trong giai doan 1y nudc d6 ai. Bé
dam bao cap nudc tudi va khic phuc anh husng
cua tinh trang thiéu nudc, trong nhimg giai doan
cang thang c6 thé liy nudc vao trong hé thng
(lay nuéc nguoc) qua cdng Cau Xe, An Tho, va
Cau Cét dé tudi cho viing Nam hé théng (tir khu
vuc cdng Tranh trd xuéng). Theo quy trinh van
hanh, viéc liy nude nguoc chi thyuc hién tir thang
XI dén thang I nim sau phuc vu cong tac do ai
cho vu Pong xuan. Cho dén nay, viéc liy nudc
nguoc phai thyc hién ca trong thoi ky tudi
dudng cho lda (thang 11-IV). Cho dén nay, mot
s6 nghién cau tinh todn muc nudc trén hé thong
da dugc thuc hién st dung moé hinh toan thuy
luc [2], mé hinh dir liéu [3, 4]. Tuy nhién, cac
nghién ctru néu trén chwa dé cap dén cac truong
hop suy giam ngudn nuéc tai dau méi cdng
Xuan Quan.

Muc tiéu chinh cta nghién ctu nay la mé
phong dién bién muc nude trong hé théng thuy
loi BHH ung vai cac kich ban suy giam
nguon nudc tai cong dau mdi Xuan Quan six
dung mé hinh toan thuy lrc. Cu thé, mé hinh

thiy luc trude tién da duoc kiém dinh sir dung
s6 liéu nam 2017. Sau d6, ba kich ban (ng voi
muc nuéc 1,85, 1,40 va 1,0 m tai dau méi
cbng Xuan Quan di duoc sir dung dé tinh toan,
nhim cho phép md phong va danh gia dién
bién theo ca khong gian va thoi gian vé muc
nuéc trén hé théng.

2.DU'LIEU VA PHUONG PHAP NGHIEN CUU
3.1 Dir liéu thu thap

Pé danh gia dién bién muc nudc trong hé thong
thiy loi BHH tng v6i cac kich ban suy giam
nguoén nudc tir cong dau mbi Xuan Quan, cac dir
liéu khac nhau da dugc thu thap. M6 hinh thuy
luc MIKE 11 cua hé théng duoc ké thira tir
nghién ctru trude day [2]. S liéu muc nude thue
do véi thoi doan 6 gio da dugc thu thap tai cac
cdng (Hinh 1) tir ngm 2000 dén 2021.

Céc cong trinh cong chinh trong h¢ thong thiy
loi BHH duogc van hanh theo Quyét dinh s6
5471/Qb-BNN-TCTL ngay 28/12/2016. Theo
Quy trinh van hanh h¢ théng néu trén, mot
nam dugc chia thanh bay thoi ky khac nhau,
v6i muce nude khdng ché tai cac cong didu tiét
chinh trén hé thdng dugc thong ké nhu trong
Béang 1.

Bang 1: Mwe nwéc khdng ché tai thwong luu cac cong diéu tiét
trén hé thong thiy lgi BHH theo quy trinh van hanh

(N;ar;(/rtlhzg) Kénh CAu | B& Thiy Neo Clu Xe An Thé
20/10-31/12 | 1,45-1,85 |11-13 1,0-12 0,6-0,8 0,6-0,8
01/01-20/01 | Mothong | Motheng | o uoc Ly nudellay  nude
thuong luu nguoc ngugc
21/01-28/02 | Mtheng | <2,2 <20 Lay — nuoc|Lay — nucc
nguoc nguoc
01/03-03/05 |1,60-2,2 |13-17 1,2-16 0,8-1,0 0,8-1,0
04/05-31/05 | 1,60-2,0 |12-15 1,1-14 0,6-0,8 0,6-0,8
01/06-10/07 |1,80-2,2 | 14-18 13-17 0,9-1,1 0,9-1,1
11/07-28/10 |1,60-20 |1,2-15 1,1-14 0,8-1,0 0,8-1,0

3.2 Gi6i thiéu vé md hinh MIKE 11
Module thuy lyc cia mé hinh MIKE 11 da
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duoc st dung dé md phong dién bién muc
nuoc trong hé théng thay lgi BHH. Module
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thuy dong luc cua mo6 hinh MIKE 11 gidi
hé phuong trinh co ban Saint-Venant viét
cho truong hop dong chay mét chiéu trong
long kénh din hé, bao gdm phwong trinh
lién tuc va phuong trinh dong luong cé
dang nhu sau [5]:
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Trong d6 Q 1a Iuu lugng nudc chdy qua mat
cat (m%s), g = 9,81 (m/s?) la gia toc trong
truong, X 1a hudng dong chay (m), A la dién
tich mat cat (m?), R 1a ban kinh thuy lyc (=
AIP, voi P 1a chu vi wdt) va n 1a hé sé nham
Manning thé hién ma sat ctia bé mat day song,
kénh. H¢ phuong trinh Saint-Venant dugc giai
bang cach sir dung lugce d6 sai phan hitu han 6
diém 4n. Ngoai ra, moé hinh MIKE 11 ciing
cho phép mo ta cac vi tri phan/nhap luu khac
nhau trén séng, kénh.

3.3 Thiét 1ap mé hinh MIKE 11 cho hé
thong nghién ciru

Hinh 2 thé hién so d0 thiét 1ap mang ludi song,
kénh chinh cta hé théng thuy lgi BHH trong
md hinh thay lyc MIKE 11, bao gdom 15 séng,
kénh chinh (Kim Son, Dién bién, Ctru An, Tay
K¢ Sat, Nam K¢ Sat, binh DPao, Trang Ky,
Cau Xe, An Tho, Luong Tai, Thach Khoi,
Quang Ling, An Tao, Hoa Binh va Béac Hd)
v6i tong s& 1575 mat cat ngang. Cac cong
chinh trén hé théng (Bao Pap, Kénh Cau, Luc
Dién, Tranh, Ba Thuy, Neo, Bing Ngang)
cling dugc thiét 1ap trong md hinh nhim cho
phép mo hinh dé moé phong mot cach chinh
xac thuc té.

Muc nudc tai céng dau mdi Xuan Quan (diém
chdm do trén Hinh 2) da dugc st dung 1a dir
li¢u tai vi tri bién thuong luu trong mo hinh
MIKE 11, trong khi muc nudc tai céac céng
Cau Cit, Cau Xe va An Tho (diém hinh vudng
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mau xanh trén Hinh 2) duogc sir dung lam dir
liéu dau vao tai cc vi tri bién ha luu trong mo
hinh. D& dam bao 6n dinh, budc thoi gian At =
30 gidy da duoc lwa chon va thiét 1ap trong tat
ca cac mo phong cho kiém dinh va tmg véi cac
kich ban khac nhau.
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Hinh 2: Mo hinh mang luoi song, kénh cua
hé thong thiyy loi BHH trong mé hinh MIKE
11, ciing vi tri cdc mdt cdt ngang (deong mau
den), vi tri bién thwong lwu (diém cham do)
va vi tri bién ha lwu (hinh vuéng mau xanh)

3. KET QUA VA THAO LUAN
3.1 Két qua kiém dinh mé hinh

Mo hinh thiy lyc MIKE 11 cho hé théng thuy
loi BHH trong nghién ctru nay da dugc ké thira
tir cac nghién ciru trude dy [2]. Diéu d6 co
nghia ring, hé sb nham cua day long song,
kénh trong hé théng thay doi trong khoang tir
0,025 dén 0,05 s/m'®, tiry thudc vao timg song,
kénh cu thé trong hé thdng (chi tiét xem trong
Pham Van et al., 2018). Tuy nhién, trudc khi
mé hinh MIKE 11 duogc 4p dung dé mé phong
dién bién muc nudc trong hé théng Gng voi
cac kich ban suy giam ngudn nude khac nhau
tai céng dau moi Xuan Quan, mo hinh da duoc
kiém dinh sir dung sb liéu tir ngay 1/1/2017
dén 31/12/2017.
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Bang 2: Gi4 tri ciia c4c chi tidu danh gia sai s6 tai cac vi tri kiém tra
cho kiém dinh mé hinh sir dung so liéu nim 2017

Tram RMSE MAE " Hmax (m)
: (m) % (m) % Tinhtodn | Thuc do
Xuén Quan 0,37 4,42 0,21 2,59 0,98 8,26 8,27
Bao Pap 0,36 6,73 0,29 5,43 0,86 5,89 5,40
Lyc Dién 0,38 13,10 0,25 8,80 0,84 3,56 2,89
Céu Xe 0,26 10,43 0,18 7,35 0,77 2,59 2,50

Hinh 3 1a duong qua trinh myc nudce tinh toan va
thuc do tai mot sd vi tri trong hé théng thuy loi
BHH khi kiém dinh md hinh, trong khi dé chi
tiét gia tri cia cac chi tiéu danh gia sai s6 (bao
gdm sai s6 quan phuong — RMSE, sai s6 tuyét
dbi trung binh — MAE, hé ) tuong quan r, gia tri
muc nudc 16n nhat thuc do va tinh todn) dugc
thong ké chi tiét trong Bang 2. Két qua tinh toan
thé hién rang duong qué trinh muc nudc mod
phong sat véi muc nudce thuc do tai cac vi tri
khac nhau trén hé théng. Gia tri cua sai s6 quan
phuong (RMSE) va sai s6 tuyét ddi trung binh
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(MAE) tai cac vi tri so sanh dao dong tur 0,18
dén 0,38 m. Gia tri ctia cac sai s néu trén tuong
mg v6i 2,59 dén 13,1% gid tri caa bién do muc
nude 16n nhét ghi nhén tai céc vi tri so sanh. H¢
sO tuong quan r gitta muc nude tinh toan va thuc
do tai céc vi tri thay ddi tr 0,77 dén 0,98. Dicu
d6 thé hién rang mo hinh da tai hién rat tot sy
thay ddi cia muc nudc thuc do trong thoi gian
mo phong. Do d6, mo6 hinh MIKE 11 s& dugc stir
dung dé mé phong dién bién muc nudc trén hé
théng mg voi cac kich ban suy giam ngudn
nude khac nhau tai cong ddu méi Xuan Quan.
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Hinh 3: Puong qua trinh myc nuoc thuc do va tinh toan tai cdc vi tri khac nhau
trong hé thong cho kiem dinh mé hinh sw dung so liéu nam 2017

110

TAP CHi KHOA HOC VA CONG NGHE THUY LQ1 SO 78 - 2023



3.2 Két qua md phéng dién bién muc nuwéc
theo cac kich ban

Theo Quyét dinh sé 5471/QD-BNN-TCTL
ngay 28/12/2016, van hanh cong dau mdi va
cac cong diéu tiét trong hé thdng thuy loi BHH
duogc quy dinh dya trén céc gia tri muc nudc
khéng ché khac nhau ghi nhan dugc trén séng
Hong tai thuong luu cong Xuan Quan [6]. Cu
thé, cac truong hop van hanh nhu sau: trong
truong hop diéu kién thoi tiét binh thuong,
muc nude trén séong Hong tai thugng luu cong
dau mbi Xuan Quan dat mic 1,85 m (twong
mg véi muc nudc thiét ké); Trong truong hop
kho khin vé& ngudn nudc, ning nong kéo dai
muc nudc muc nudc thuong luu céng Xuan

[ KkHOAHOC  CTVIVT
Quan dat 1,40m. Do do6, cac muc nudc trén s€
duoc xem xét dé xay dung cac kich ban KBI
va KB2 cho mé phong dién bién muc nudc
trong hé théng. Ngoai ra, can ctr vao dir liéu
muc nudc ghi nhan trén song Hong tai thuong
lvu cong Xuan Quan giai doan 2000-2021
(Hinh 4), myc nudc thuong luu céng dau mdi
Xuan Quan co su suy giam o rét ké ca vé mua
1ii va mua kiét, nhat 13 trong thoi ky tir nim
2010 tr¢ lai day. Do do, dé xem xét sy suy
giam muyc nude trén, kich ban KB3 da dugc
thuc hién véi gia thiét muc nude tai céng dau
mdi Xuan Quan 1a 1,0 m. Céc kich ban tinh
todn néu trén dugc thuc hién trong mua kho
(tir ngay 29/X dén 3/V niam sau).

Thuc do
—— =1 85 (M)
- = = k=140 (m) -
= = = H=1.00 (M)

IRl

0
01-01-2000 01-07-2005

31-12-2010

01-07-20186 31-12-2021

Théd glan (ngay)

Hinh 4: Dién bién muc niede trén séng Hong tai cong Xudn Quan giai doan 2000-2021

Bang 3: Bang thong k& mue nwéc 16N nhat tai cac vi tri khac nhau trén hé thong ing
véi cac kich ban suy giam nguon nwéc tai cong dau moi Xuan Quan

Kich ban Bao Pap | Kénh Ciu | Luc Pién Tcroalrl]%] Tizy (f\l‘);)g
Kihi¢u | Myc nudc (m) | Muc nudce lon nhét tai mot s6 vi tri trén hé théng (m)
KB1 1,85 1,83 1,82 1,81 1,81 1,78 1,44
KB2 1,40 1,52 1,56 1,60 1,60 1,60 141
KB3 1,00 1,33 1,44 1,51 1,52 1,53 1,40
Ki hiéu | Muc nudéc (m) | Muc nudc nhod nhéat tai mot s6 vi tri trén hé théng (m)
KB1 1,85 1,33 0,86 0,58 0,57 0,55 0,11
KB2 1,40 0,99 0,62 0,50 0,50 0,47 0,08
KB3 1,00 0,69 0,47 0,44 0,44 0,40 0,05
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Hinh 5 thé hién su thay d6i muc nude doc
theo song Kim Son — mdt trong hai song truc
chinh cta hé thdng thuy loi BHH tng véi ba
kich ban. Két qua tinh toan thé hién rang khi
muc nude tai ddu moi céng Xuan Quan du
16n (nhu truong hop kich ban KB1 va KB2),
dong chay trong hé théng theo hudng tir
thuong luu vé ha luu (theo huéng tir cong
Xuén Quan dén céng Cau Cit), v6i muc do

giam dan. Trong khi d6, két qua mo phong
muc nude doc theo song truc Kim Son thé
hién c6 sy xuét hién cua dong chdy ngugc
(theo huéng tr ha luu vé thuong luu hay
theo hudng tir cong Cau Cat dén Xuan Quan)
cho kich ban KB3. Muc nudc trén song truc
chinh Kim Son giam tir 1,85 dén 1,26 m tng
v6i kich ban KB1, trong khi gia tri trén thay
d6i tir 1,40 dén 1,21m cho kich ban KB2.
Ung véi kich ban KB3, myc nudc trén séng
truc chinh Kim Son bién doi tir 1,0 dén 1,17
m. Pong thoi, két qua mo phong thé hién
nudc chay nguoc trén hé thong. Chi tiét cac
gia tri muc nudc 16n nhat, nho nhét tai mot
sb vi tri (nhu céng Béao Dép, Kénh Cau, Luc

2.5

Pién, cong Tranh, B4 Thuy va cong Neo)
trén hé thdng duoc téng hop trong Bang 3.

Hinh 6 13 vi du so hoa vé phan b6 muc nuée
trung binh trong toan bd thoi gian md phong
(tr ngay 29/X dén 3/V nim sau, twong tng
voi1 mua kho) trén cac song, kénh chinh cua
hé théng ng véi ba kich ban. Két qua tinh
toan thé hién rang gid tri muc nudc trung
binh trong mua kho trén hé théng co su bién
dong rd rét vé bién do va ¢o xu hudéng giam
dan tur thuong luu vé ha luu. Ung voi kich
ban KB3 (khi muc nudc tai céng dau moi
Xuén Quan chi bang 1,0 m), myc nudc trung
binh dao dong tur 1,0 dén 1,20 m trong phﬁn
dién tich thuong luu cua hé théng, trong khi
d6 phan 16n dién tich con lai ctia hé théng co
muc nudc trung binh nhé hon 1,0 m. Céc két
qua mo phdéng theo cac kich ban khong chi
cho phép xem xét dién bién phan bd muc
nudc theo khong gian trong toan hé thong
ma con co thé duoc sir dung dé tro gitp cho
viéc van hanh déng/mé cac cong diéu tiét
trén hé thong.

— - =H=1,0m (min} ———H=1,0m (Ave) - — —=H=10m (max)
— - =H=140m (min) ———H=1,40m (ave) — — —H=140m (max)
— - =H=185m (min) ———H=1,85m (ave) — — —H=125m (max)
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Hinh 5: Dién bién miec nwée doc theo séng chinh Kim Son trong hé thong
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Hinh 6: Phdn b6 muwc nwede trung binh trong mia khé,
cho kich ban: a) KB1, b) KB2 va ¢) KB3 trén cdc séng kénh cia hé thong

Nhu da trinh bay trong cac ndi dung trudec,
do sy suy giam myc nudc trén song Hong tai
cong dau moéi Xuan Quan, hé thong thiy loi
BHH con ting cuong ldy nudc nguoc tir hé
théng song Thai Binh qua cac cong Cau Xe,
An Thoé va Cau Cét dé tudi cho ving ha luu
cia hé théng. Tuy nhién, dé don giam trong
tinh toan, nghién ctru nady mai chi tép trung
khao sat sy thay doi va anh huéng cua muyc
nudc tai cong dau mdi Xuan Quan. Qua trinh
van hanh iy nuéc ngugc chua duge xem xét
trong tinh todn hién tai. Mat khéc, trong mua
kho nhitng nim gan day, hé théng thuy loi
BHH con thuc hién ldy nudc nguoc va viée
tang cuong lay nudc nguoc tir hé thong song
Thai Binh phuc vu tuéi cho vung ha luu cta
hé théng c6 thé bi anh hudéng cua d0 man.
Viéc ting cudng ldy nudc nguoc trong mua
kho c6 thé s& co nguy co din dén nhiém min
cho vung ha luu. Do d6, van hanh, diéu tiét
cac cong lay nudc khong chi nham muc dich
dam bdo muc nudc tudi ma con phdi gidm
thiéu nguy co nhiém min. Diéu d6 c6 nghia
rang céac tinh toan mo phong khong chi dirng
lai & cac mo6 phong thuy dong luc ma con
can phai thuc hién thém cac tinh toan dién
bién, lan truyén va pha lodng min trong hé
théng. Cac van dé néu trén sé& duoc thuc hién
trong cac nghién ctru tiép theo khi cac dir
liéu va thong tin vé van hanh diéu tiét cac

cdng (Cau Cét, Cau Xe va An Tho) phuc vu
cho ting cudng lay nuéc ngugc cling nhu
cac s6 licu do dac, quan trac d0 man tai ha
luu cac cong (Cau Cit, Cau Xe va An Thd)
trén hé théng song Thai Binh dugc thu thap
va cap nhat.

4. KET LUAN

Mo hinh thuy luc MIKE 11 da dugc st dung
dé mo phong dién bién muc nudc theo cac
kich ban suy giam ngudn nudc khac nhau trén
hé théng thity loi BHH. Duya trén cac két qua
da trinh bay, mdt s6 két luan chinh cua nghién
ctru bao gdom:

(i) M6 hinh MIKE 11 di tai hién rat tot su
thay ddi ctia muc nuée thue do nam 2017, véi
gia tri ctia sai s6 quan phuong (RMSE) va sai
s6 tuyét dbi trung binh (MAE) tai cac vi tri so
sanh bang tir 2,59 dén 13,1% gia tri cta bién
dd muc nudc thue do va hé sb tuong quan r
gitta myc nudc tinh todn va thuc do tai cac vi
tri thay ddi tir 0,77 dén 0,98.

(ii) Két qua mo phong theo ba kich ban (KBI,
KB2 va KB3 tuong tng v6i muc nudéc H =
1,85, 1,40 va 1,0 m tai dau mdi céng Xuan
Quan) thé hién ring muc nudc trén hé théng
¢6 sy thay d6i manh mé& theo khdng gian va
thoi gian. Muc nudce trén song truc chinh Kim
Son giam tir 1,85 dén 1,26 m tng véi kich ban
KBI1, trong khi gia tri trén thay d6i tir 1,40 dén
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1,21m cho kich ban KB2. Ung véi kich ban  bién d6i tir 1,0 dén 1,17 m va xuat hién nudc
KB3, myuc nudc trén song truc chinh Kim Son  chdy ngugc trén h¢ théng.
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