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NGHIEN CUU CAC PAC TRUNG THUY PONG LUC
’ CUA DONG CHAY LU KHU VUC PHAN LUU:
AP DUNG CHO PHAN LUU SONG HONG - SONG PUONG

Pham Vin Chién'

Tém tat: Trong bai bdo nay, mé hinh MIKE 21FM da dwoc ép dung dé mé phéng vin toc, muee nude va
lueu lwong dong chay lii khu vue phéan luu séng Hong - séng Puong. Chudi dong chdy ngdy miia lii ndm
2014 va 2018 dwoe sir dung dé danh gia do nhay thong sé, hiéu chinh va kiém dinh mé hinh. Két qua mé
phong thé hién rdang sai sé can qudn phwong (RMSE) va tuyét doi trung binh (MAE) cia muc nude tai
Ba Giang, Lién Mac, Ha N¢i, Xuan Quan va Thuwong Cdat nho hon 7% bién do do sdu dong chay ghi
nhdn tai tram, hé s6 twong quan r va NSE rat gcfn mot. Giad tri RMSE va MAE cua lvu luong tai Ha Noi
va Thurong Cdt chi bang 6% bién do luu lwong thiee do, hé so r va NSE 16n hon 0.84. Két qua mé phong
vdn toc dong chay cia tran i dién hinh nam 1971 va 1996 thé hién rang vin toc dong chay thay doi tir -
1.5 dén 4.5 m/s. Dong chay tir song Hong qua song Puong bang khodng 30% luu heong trude phan liru.

Tir khoa: MIKE 21FM, Séng Hong, Song Pudng, Phan luu séng Hong - Pudng.

1. PAT VAN PE

Doc theo huéng dong chay ké tir ngudn cho dén
clra ra, cic con song thuong ton tai nhidu song
nhanh khac nhau hinh thanh nén céc vi tri phan luru.
Su phéan chia dong chay tai cac vi tri phan luu do
c6 thé anh hudng dén muc nuée, van toc, luu luong
dong chay va chét lugng nudc trong song ving ha
luu. Qua trinh phan chia dong chay tai cac vi tri
phan Iuu con anh huéng dén cac qua trinh van
chuyén bun cat, khong ché sy thay dbi hinh thai
cua long song cling nhu x0i 16 bo séong (Edmonds
and Slingerland, 2007). Hon nira, cac qua trinh sinh
thai trong vung ngap nudce ha Iuu vi tri phan luu
ciing c6 thé bi anh huong boi viée phan chia dong
chdy tai cac vi tri phan luu (Sassi, et al 2011). Phan
lvu séng Hong - song Pudng nam trén doan soéng
Hong qua thanh phd Ha Noi ciing khong phai 1a
mot ngoai 1¢. Cac nghién cuu trudc day (Ha Van
Khéi, nnk 2010; Nguyén Ngoc Quynh, nnk 2013;
Nguyén Ngoc Quynh, 2014) ciing da thé hién réng
dong chay sau phan luu séng Hong - séng Pudng
thuong anh huong dén qua trinh van chuyén bun
cat, x0i1 16 bo, day long song.
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Pé mo phong va nghién ctru cac dic trung thuy
dong luc ctia dong chay ndi chung va dong chay
il no1 riéng tai khu vuc phan luu, phuong phap
mo hinh toéan thuy luc cling thuong dugc st dung
bén canh phuong phap do dac. Béi vi md hinh
toan cho phép céc thay di lién quan mot cach dé
dang va linh hoat. Pong thoi, trong cac mo hinh
mot, hai va ba chiéu, md hinh toan thiy luc hai
chidu thuong duoc st dung hon ca bai vi mo hinh
hai chiéu cho cac két qua chi tiét hon mé hinh mét
chiéu, dong thoi lai khéng qua phirc tap nhu mo
hinh ba chiéu (Sassi, et al 2011). Hon nita, do
chidu dai va chiéu rong séng thuong 16n hon rat
nhiéu so v&i d6 sdu dong chay trong séng nén gia
thiét vé cac md hinh trung binh d6 sau 1a c¢6 thé
chip nhén dugc.

Trong rat nhidu cac mé hinh thuy Iyc hai chiéu
nhu m6 hinh MOBED2, ADCIRC, MIKE 21FM,
FLUVIAL12, DELFT2D, CCHE2D
(Papanicolaou, et al 2008), m6 hinh MIKE 21FM
thuong hay dugc st dung trong céc tinh toan mo
phéng thuy dong luc & cac vung ngap nudc hodc
cac doan song, noi c6 dia hinh thay d6i phirc tap.
Bé&i vi m6 hinh MIKE 21FM c6 (i) giao dién than
thién dbi voi nguoi dung, (i) c¢6 nhiéu module
khac nhau va viéc két ndi cac module v6i nhau
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duoc thuc hién mot cach dé dang va linh hoat,
ddng thoi (iii) co nhiéu cong cu hd trg tién ich cho
cac qua trinh xur 1y dir liéu dau vao ciing nhu cac
két qua dau ra.

Muc tiéu chinh cua bai bao la nghién ciru mé
phong van tde, muc nude va luu lugng cua dong
chay Ii khu vuc phan luu song Hong — song
Pubng st dung méd hinh MIKE 21FM. Céac muc
tiéu cu thé 1a (i) danh gia va phan tich d6 nhay
ciia hé s nham n va hé s C trong module thuy
dong luc cua m6é hinh MIKE 21FM, (ii) xac
dinh gia tri thich hop cuia cac thong sb néu trén
st dung chudi sb liéu dong chay mua li nim
2014 va 2018 va (iii) m6 phong cac dic trung
van téc, muc nudc va luu lugng trong ving
nghién ctru cho hai tran 1 16n dién hinh nim
1971 va 1996. Chudi sb liéu (1) myc nudc thuc
do tai Ba Giang, Lién Mac, Ha Noi, Xuan Quan
va Thugng Cat va (ii) luu lugng thuc do tai Ha
Noi va Thugng Cat dugc st dung cho cac muc
dich so sanh. Bén chi tiéu danh gia sai sé (bao
gdm c6 va khong c6 thir nguyén) ciing s& duoc
tinh toan dé danh gia dinh lwong su phu hop
gilra gid tri mo phong va thuc do tai 5 vi tri so
sanh myc nudc va 2 vi tri so sanh luu lugng
trong vung nghién ctru.

2. PHUONG PHAP NGHIEN CUU

2.1 M hinh thity dong lyc hai chiéu

Dé mo phong cac dic trung thuy dong luc cua
dong chay 1ii khu vuc phan luu song Hong — song
Pubng, module thuy doéng lrc cia md hinh hai
chiéu MIKE 21FM d3 duoc sir dung. Module thuy
dong luc gidi hé phuong trinh song nudc nong
dugc bién dbi tir cac dinh luat bao toan khéi luong
va dong luong, trong d6 co6 xem xét dén anh
hudng cta khuéch tan réi. Cu thé, cac thanh phan
dao ham theo khong gian trong phuong trinh dugc
roi rac st dung phuong phap thé tich hiru han,
trong khi d6 cac thanh phan dao ham theo thoi
gian dugc x4p xi theo phuong phap Euler hién bac
mot hoac Runge-Kutta bac hai.

Thong sb chinh ctia module thuy dong luc 1a hé
s6 nham ciia bé mit day long song (ki hidu 14 n) va
hé s6 nhot dong hoc (ki hi€u 1a v). HE s6 nhot dong

hoc duogc tinh theo cong thuc kinh nghiém
Smagonrinsky (1963):

2 [ (uY (ou ov) _(ov)
v=(CA) \/4&} +(5+5j +2(5j 0

Trong do A 1a kich thudc 6 ludi va trong truong

hop sir dung 6 lu6i tam gidc thi A = (f x/, x 1)
voi Iy, b, I 1 chidu dai ctia ba canh tam gidc, C 1a hé
sO ddc trung cho dong chay rdi va gia tri ciia C thay
d6i tir 0.06 dén 0.85 (Smagonrinsky, 1963). Tém lai,
thong ) trong module thiy dong luc 1a hé s6 nham
n va hé s6 C. Cac thong sd nay s& duge xac dinh dira
trén cac sb lieu do dac muc nude va luu luong tai
cac vi tri khac nhau.

2.2 Thiét 1ap md hinh cho viing nghién ciru

2.2.1 Phéin luu séng Héng - song Pudng va
dia hinh vang tinh todn

Hinh I thé hién khu vuc phén luu séng Hong —
song Pudng, cing v6i cac phu luu chinh, nhu
song Tich, Bay, Nhu¢, Kim Son, Ludc cua doan
song Hong qua thanh phd Ha Noi. Luu ¥ ring
song Tich, Pay, Nhu¢, Kim Son liy nudc tir song
Hdng vao cac hé thdng thuy loi qua cac cong diéu
tiét nham dap tng cac yéu cau st dung nudc khac
nhau. Vé dic diém thily van, mua I trén luu vuc
song Héng thuong kéo dai tr Thang VI dén thang
X va mua kiét tir thang XI dén thang V nim sau.
Dong chay nim trung binh nhiéu nim trén song
Hong (tinh dén tram thuy vin Son Tay) 1a 3740
m’/s, v6i mé dun dong chay chuin M=26.06
I/skm?® va tong luong dong chay W,=18 ty m® (Ha
Vin Khéi, nnk 2010). Do anh hudng cua bién d6i
khi hau, hé théng cac hod chira thugng ngudn, cac
thay doi vé dién bién hinh thai long séng va qua
trinh d6 thi hoa cac bai ven séng thanh cac khu
dan cu ma cac dic trung dong chdy It phan luu
song Hong — Pudng c6 su thay d6i manh mé, chi
phéi va anh huong dén cac hoat dong dan sinh
kinh t&, doi hoi can phai co cac tinh toan nham
dam bao an toan tiéu thoat lii ciing nhu on dinh
cac cong trinh bdo vé bo sdng va cac cong trinh
qua song (Nguyén Ngoc Quynh, 2014).
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Hinh 1. Ban dé doan séng nghién ciru

Trong mo6 phong, vung tinh toan duogc gidi han
trong pham vi khong gian tinh tir tram thuy van Son
Tay dén tram thity van Hung Yén, vé6i chiéu dai la
120 km. Ngoai ra, doan séng Pudng gidi han tir
phan luu séng Hong — song Pudng dén tram thay
van Bén Ho véi chidu dai 14 30 km ciing duoc xem
xét trong tinh toan, boi vi song Pudng 1a mot trong
hai phan Iuu 16n nhat chuyén nudc tir hé thong song
Hong qua hé thong song Thai Binh. Dit liéu dau vao
cia md hinh bao gdm (i) dia hinh, (ii) chudi s6 liéu
luu lugng (tai Son Tay) va muc nude (tai Hung Yén
va Bén HO). Hinh 2 thé hién dia hinh day (ki hiéu la
z) cuia song Hong doan giéi han tir Son Tay dén
Hung Yén va doan song Pudng xem xét trong tinh
toan. Cao trinh d4y 1ong séng thay di tir -15 dén 15
m, tuy thudc vao tirng vi tri.

2.2.2 Ludi tinh todn

Hinh 3 thé hién lu6i tam giac khong déu ding
thé hién lai ving tinh toan. Tong sb 6 ludi tam
giac str dung dé mo ta cac doan song nghién ctru
trong mé phong 1a 27290 va téng sb6 diém nut 1a
14821. Dién tich 6 lu6i tam giac thay ddi tir 50
dén 50000 m* dé (i) mot mat thé hién lai ving tinh
toan mot cach tot nhit co thé dong thoi (ii) van
dam bao duogc s6 6 Iudi tam giac sir dung khong
qué 16n nhdm giam thoi gian tinh todn cia may
tinh. Luu ¥ rang trong ludi tinh toan, 6 ludi tam
gidc c6 dién tich nhé thudong duogc sir dung dé méd
ta long song, trong khi 6 ludi tam giac co6 dién tich
16n thuong dugc sir dung dé thé hién lai cac bai
ven song. Dién tich 6 ludi tam giac thay d6i dua

Hinh 2. Dia hinh day long song

trén (i) sy thay d6i dia hinh day long va bai song
va (i1) khodng céch tinh tir bo song.
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Hinh 3. Luoi dung trong tinh todn

2.2.3 Diéu kién bién va diéu kién ban dau

Dé hiéu chinh va kiém dinh mé hinh, chudi s6
liéu dong chay ngay mua li (tir thang VI dén
thang XI) nam 2018 va 2014 tai Son Tay dugc st
dung tai bién thuong luu va chudi s6 lidu muc
nudc ngay mua li trong cung thoi ky néu trén tai
Hung Yén va Bén Ho duoc su dung tai bién ha
Iwu. Tran Iii tir ngay 9 dén 29 thang 8 ndm 1971 va
tir ngay 9 dén ngay 29 thang 8 nam 1996 ciing da
dugce st dung dé mod phong cac dic trung thiy
dong luc cta dong chay Iii ng voi cac tran 1d 16n
lich sir dién hinh trong doan séng nghién ciru.
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Chudi s6 lidu luu luong lii voi thoi doan 6 gio tai
tram thuy van Son Tay duogc s dung tai bién
thuwong luu, trong khi d6 chudi s liéu muc nudc
gio tai Hung Yén va Bén Hd dugc st dung tai cac
bién ha luu. Pé dam bdo tinh 6n dinh, bude thdi
gian At=30s dugc lya chon cho tat ca cac md
phong. Pong thoi, muc nude ban dau dugc gia
dinh béng 2.0 m, van tdc ban dau duoc gia thiét
bang 0.5 m/s (theo phuong doc) va 0 (theo
phuong ngang).

3. KET QUA VA THAO LUAN

3.1 Két qua hiéu chinh thong s6 mé hinh

Gia tri ctia cac théng s6 mé hinh (n va C) duoc
xac dinh theo phuong phap thir sai. S6 lidu (i) muc
nudc ngay tai B4 Giang, Lién Mac, Ha No¢i, Xuan
Quan va Thuong cat va (ii) luu luong ngay tai Ha Noi
va Thuong Cat giai doan tir ngay 1-06-2014 dén 31-
10-2014 da dugc su dung dé so sanh vai cac két qua
tinh toan. Hé s6 nham 7 dugc thir tir 0.01 dén 0.08,
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trong khi d6 gia tri cta hé s6 C thay dbi trong khoang
tir 0.10 dén 0.50. Két qua mo so sanh giita muc nudc
va luu lugng tinh todn tai cac vi tri so sanh duoc thé
hién tir Hinh 4 d&n Hinh 6, trong khi gia tri cac chi
tiéu sai s6 duoc tong hop trong Bang 1.
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Hinh 6. Myc nuoc thuc do (Obs.) va tinh todn
(Sim.) khi thay déi hé s6 C
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Bang 1. Bang tong hop gia tri cac chi tiéu sai so cho hi¢u chinh h¢ s6 nham

bac Tram n 3RMSE 3MAE r NSE
trung m, m’/s % m, m’/s %

0.08 0.299 3.79 0.225 2.85 0.967 0.929
e 0.05 0.299 3.79 0.268 3.39 0.983 0.929

B4 Giang
0.03 0.173 2.20 0.104 1.32 0.991 0.976
0.01 0.334 4.23 0.297 3.76 0.982 0911
0.08 0.727 10.27 0.647 9.15 0.936 0.527
n 0.05 0.358 5.06 0.308 4.35 0.960 0.885

Lién Mac
0.03 0.327 4.62 0.247 3.49 0.973 0.904
0.01 0.385 5.44 0.333 4.70 0.958 0.868
0.08 0.485 7.75 0.397 6.35 0.921 0.743
g Ha N6i 0.05 0.257 4.10 0.211 3.37 0.966 0.928
s ) 0.03 0.275 4.39 0.228 3.65 0.963 0.918
0.01 0.377 6.03 0.281 4.49 0.953 0.845
0.08 0.610 10.81 0.506 8.98 0.875 0.534
Xuan 0.05 0.367 6.51 0.314 5.58 0.934 0.831
Quan 0.03 0.305 5.40 0.223 3.96 0.949 0.884
0.01 0.390 6.91 0.336 5.95 0.930 0.810
0.08 0.402 7.41 0.353 6.50 0.933 0.779
Thuong 0.05 0.332 6.11 0.244 4.49 0.942 0.850
Cat 0.03 0.354 6.51 0.267 491 0.957 0.829
0.01 0.267 491 0.228 4.20 0.960 0.903
0.08 524.7 8.33 361.0 5.73 0.959 0.745
C NTAs 0.05 462.2 7.34 309.1 491 0.961 0.802

Ha No1

e 0.03 389.0 6.18 243.6 3.87 0.962 0.860
mc\; 0.01 461.4 7.32 305.6 4.85 0.961 0.803
5 0.08 256.7 7.78 162.5 4.92 0.913 0.754
Thuong 0.05 209.0 6.33 133.0 4.03 0.964 0.837
Cat 0.03 234.6 7.11 163.0 4.94 0.978 0.795
0.01 245.1 7.43 162.2 4.92 0.958 0.776

Dura trén bon chi tiéu sai s§, bao gdm sai s6 cin
quan phuong (RMSE), sai sb tuyét d6i trung binh
(MAE), hé sO tuong quan () va hé s6 Nash-
Sufficient (VSE), hé s6 nham #=0.03 cho doan song
Héng, n=0.05 cho doan song Pubng va C=0.25 da
duoc Iya chon cho budc hiéu chinh. Ung véi gid tri
cua cac thong s6 néu trén, RMSE va MAE cia muc
nudc tai ca 5 vi tri so sanh thay d6i tir 0.10 dén 0.35
m. Gi4 tri cia cac sai s6 ndy chi chiém tir 1.3 dén
6.0% bieén do cua do sau dong chdy ghi nhan tai cac
vi trf so sanh. Hé s twong quan r giita muc nude
thuc do va tinh toan rat gan 1.0, trong khi hé sb NSE

dao dong tir 0.85 dén 0.98. Pdi voi luu lwong tai Ha
Ndi va Thuong Cat, gia tri cia RMSE va MAE lan
luot chi chiém khoang 6% va 4% bién d6 luu luong
ghi nhan tai tram trong thoi doan mé phong. Hé s6
tuong quan r=0.96 va NSE 16m hon 0.84.

3.2 Két qua kiém dinh mé hinh

Hinh 7 thé hién két qua so sanh dudng qua
trinh myc nude va luu lugng thuc do va tinh toan,
trong khi d6 Hinh 8 thé hién duong qua trinh luu
lwong cho kiém dinh mé hinh (voi #=0.03, n=0.05
lan luot cho doan song Hong va séng Pudng,
C=0.25). Két qua md phong tai hién rat tét duong
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qua trinh myc nudc ngay thuc do tai ca 5 vi tri
kiém tra ciing nhu lwu lwong ngay thue do tai Ha
Noi va Thuong Cat. Hé s6 twong quan 7 tuong dbi
cao, voi r > 0.94 cho muc nudc va r > 0.97 cho
lvu lugng dong chay. Sai sé cin quéin phuong va
sai s6 tuyét ddi trung binh ctia myc nudc tai 5 vi
tri chi chiém tir 3 dén 7% bién d¢ dao dong muc
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nudce thuc do ghi nhan tai cac tram. Gia tri clia cac
sai sb trén cho luu luong dong chay tai Ha Noi va
Thuong Cat chi chiém tir 3.5 dén 6.5% bién do
lvu lwong thuc do. Céac két qua trén khang dinh
rang gia tri cua cac thong sb mo hinh di hiéu
chinh va kiém dinh néu trén hoan toan c6 thé dugc
str dung cho muc dich tinh toan tiép theo.
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Biang 2. Bang tong hop gia tri cac chi tiéu sai s6 cho kiém dinh mé hinh
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Yéu td Tram 3RMSE 5 MAE r NSE
m, m’/s % m, m’/s %

Ba Giang 0.332 3.37 0.254 2.58 0.978 0.956

— Lién Mac 0.435 4.65 0.336 3.59 0.965 0.922

E Ha Noi 0.539 6.41 0.424 5.04 0.963 0.865

= Xuan Quan 0.559 7.01 0.419 5.25 0.941 0.843

Thuong Cat 0.539 7.16 0.422 5.60 0.973 0.838




Yéu td Tram 3RMSE 5 MAE r NSE
m, m’/s % m, m’/s %

o m@ Ha Noi 435 4.77 342 3.75 0.993 0.926

E Thuong Cat 307 6.55 236 5.04 0.973 0.869

3.3 Két quaz mé phéng mot s6 tran lii 16m
dién hinh

Hai tran 1ii lich st dién hinh (Ha Van Khéi, nnk
2010) xuét hién tir ngay 9 dén 29 thang 8 nim 1971
v6i luu lwong dinh 1di tai Son Tay Quax = 38400 m’/s
(img VvGi tan sudt xuat hién 14 p=0.5%) va trén I tir
ngay 9 dén 29 thang 8 nim 1996 v&i luu Iwong dinh
i Quax=27400 m’/s (ing v6i chu ky lap lai 1a 40
nam) di duoc lya chon dé mo phéng cac dic trung
thuy dong luc ciia dong chay Il khu vuc nghién ctru.

Hinh 9 thé hién ty 18 luu lugng dong chay i tai
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Ha Noi va Thuong Cat (ki hi¢u 1a HN va TC) Gng
v6i hai tran 1ii dién hinh ndm 1971 va 1996. Két
qua mo phong thé hién rang ty 1& luu luong dong
chay 1&i vao song Pubng khoang 30% tong luu
lugng dong chay 1i trudec phan luu. Noéi cach
khac, luu lwong dong chay i tiép tuc chay trén
dong chinh song Hong sau phan luu song Hong —
song Pudng khoang 70% tbéng luu luong dong
chay trudc phan luu. Béng thoi, mo hinh da tai
hién kha tét ty 1 phan chia luu lugng dong chay
li thuc do tai phan luu song Hong - song Pudng.
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Hinh 11. Myc nudc, luu leong thue do va tinh toan cho tran lii dién hinh nam 1996

Hinh 10 thé hién duong qua trinh muc nudc,
luvu lugng thuc do va tinh toan tai Ha No§i va
Thuong Cat cho tran i dién hinh nim 1971, trong
khi d6 két qua cua tran 1d dién hinh nim 1996
duoc thé hién trén Hinh 11. Pbi véi mue nude,
RMSE va MAE thay d6i tir 0.16 dén 0.48 m (twong
g bang tir 1.3 dén 3.3% bién d6 dao dong muc
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nudc thuc do), » > 0.95 va NSE > 0.89 tai ca 2
tram va cho ca 2 tran lii dién hinh. RMSE va MAE
cua luu lugng nho hon 14% bién d6 dao dong cua
luu lugng ghi nhan tai Ha N§i va Thuong Cat. Hé
s6 7 16n hon 0.91 va hé s6 NSE thay doi tir 0.62
dén 0.89.

Két qua mo phong phan b van toc dong chay
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khu vuc phan Iuu song Hong-song Pudng tai thoi
diém 13 gio ngay 21-08-1971 va ngay 21-08-1996
duoc thé hién 1an luot nhu Hinh 12 va Hinh 13. D&
dang nhan thiy ring (i) muc nudc giam dan tir
thuong luu vé ha luu trong ving tinh toan (tir 20
dén 14 m cho tran 1& 1971 va tir 16.5 dén 12 cho
tran 1i 1996), (ii) van téc dong chay Gng voi hai
tran 1&i da chon thay d6i tir -1.5 dén 4.5 m/s, va
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Hinh 12. Phén bé vin toc dong chay tai thoi diém
13h ngay 21-8-1971

2270
540

4. KET LUAN

Nghién cuu da tap trung md phdéng cac dic
trung thuy dong luc ctia dong chay 1ii tai phan luu
song Hong - séng Dudng st dung module thuy
dong lyc cia mdé hinh MIKE 21FM. Trong
module thuy dong luc cia mé hinh MIKE 21FM,
hé s6 nham 7 1a thong sé nhay hon hé s6 C - théng
s6 dé xac dinh hé sb nhét dong hoc theo cong thirc
Smagonrinsky (1963). Str dung chudi sé liéu dong
chiay mua lii nam 2014 va 2018 va bdn chi tiéu
danh gia sai sd, hé sé n=0.03 va n=0.05 lan luot
dugc xac dinh cho séng Hong (tir Son Tay dén

TAI LIEU THAM KHAO

(iii) két qua mo phong thé hién tot xu thé thay doi
ctia van toc dong chay tai cc vi tri mat cit ngang
song thu hep hoac mé rong. Khu vuc cia vao
song Pudng, noi séng sau va hep (Hinh 2), toc do
dong chay 16n véi bién d6 1én dén 4.5 m/s va
huéng chii yéu vao phia bd hitu (theo chiéu dong
chay tir thuong Iuu vé ha luu).

2360 - Murc nuér tai Ha Noi
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Hung Yén) va song Pudng (tir ngd ba Hong-
Pudng dén Bén Ho), trong khi C=0.25 ciing duoc
x4c dinh cho tinh toan hé s6 nhét. Gia tri RMSE
va MAE cua myc nuéc va luu lugng nho hon
7.5% bién d6 thuc do tai tram, trong khi hé sb
trong quan » > 0.95 va NSE > 0.84. Két qua mo
phong hai tran I lich st dién hinh nim 1971 va
1996 thé hién rang khoang 30% luu lwong dong
chay 1a tir séng Hong chuyén qua séng Pudng sau
phan luu séng Hong - song Pudng. Van téc dong
chay mg véi hai tran 1ii néu trén thay dbi tir -1.5
dén 4.5 mys.
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Abstract:
HYDRODYNAMIC CHARACTERISTICS OF FLOOD FLOWS IN BIFURCATIONS:
A CASE STUDY OF THE HONG - DUONG BIRFUCATION

In the present paper, the model namely MIKE 21FM is applied to simulate velocity, water elevation and
discharge of flood flows in the Hong - Duong bifurcation. Daily flows in the flood season of 2014 and
2018 are used for sensitive analysis, parameters calibration and model validation. The results showed
that root mean square ervor (RMSE) and mean absolute error (MAE) of water elevation at Ba Giang,
Lien Mac, Ha Noi, Xuan Quan and Thuong Cat change from 1.5 to 7% of observed magnitude at the
stations, while correlation coefficient (r) and Nash-Sufficient coefficient (NSE) close to unity for both
calibtation and validation steps. Indeed, RMSE and MAE of water discharge at Ha Noi and Thuong Cat
equal only about 6% of observed magnitude, while r and NSE is greater than 0.84. Simulated results of
historical floods occurred in 1971 and 1996 also depicted that flow velocity varies between -1.5 and 4.5
m/s. The percentage of water discharge moving from the Red to the Duong River for two
aforementioned flood events is about 30% of water dischage before the bifurcation.

Keywords: MIKE 21FM, Red river, Duong river, Hong-Duong bifurcation.

Ngay nhdn bai: 21/11/2019
Ngay chdp nhédn dang: 02/01/2020

86 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 67 (12/2019)



