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NGHIEN CUU UNG DUNG MO HINH IFAS VA DU LIEU
VIEN THAM TRONG MO PHONG DONG CHAY LU
XUYEN BIEN GIOI LUU VUC SONG THAO

Bui Tuin Hai!, Lé Viét Son!

Tém tit: Nghién citu nay vmg dung két hop dir liéu vién tham va mé hinh IFAS trong mé phong
dong chay lii xuyén bién gidi heu vuee séng Thao véi phan I6n luu viee nam ¢ phia Trung Quéc. Két
qua hiéu chinh va kiém dinh mé hinh IFAS cho tran lii nam 2008 va 2016 chi ra rdng mo hinh voi
s6 liéu dau vao vién tham cé khd nang mé phong dong chay lii kha tot. Két qua hiéu chinh mé hinh
IFAS trdn lii thang 8/2008 cho hé sé twong quan R? = 0,887, hé s6 NSE = 0,813; két qua kiém dinh
véi trdn lii thang 8/2016 cho hé s6 R* = 0,555 va hé so NSE = 0,547. Két qua hiéu chinh mé hinh
mé phéng ngdp lut TP, Yén Bdi va khu dong dan cie ven séng Thao bang cdch lién két mé hinh thiy
liee 1 chiéu MIKE1I va mé hinh thiy hee 2 chiéu MIKE21 cho két qua véi trdn lii thang 8/2008 hé
56 R tai Yén Bai dat 0,875, hi¢u chinh véi trdn 1 8/2016 hé s6 R’ tai Yén Bdi dat 0,624. Nghién ciru
ciing xdy dung ban do ving nguy co ngdp lut twong vmg véi kich ban 1 lich sir nam 2008 va 2016.
Viéc mé phong dwoc mot cach kha tot dong chay lii trén lwu vue séng Thao la tién dé dé diw bdo lii
cho ha du séng Thao, nham phong chong va giam thiéu tac hai ciia lii gdy ra cho kinh té - xa hoi ,
ddc biét khu vuee dan cw tap trung ven song Thao.

Tir khéa: Song Thao, Vién tham, IFAS, GSMAP, MIKE11, MIKE21.

Ban Bién tap nhan bai: 2/04/2020

1. Pit van dé

Trong nhimg nim gan day cong nghé vién
tham dang dugc nghién clru tmg dung rdng rai
trong hau hét moi linh vuc trong d6 c6 quan ly
tai nguyén nudc. Mot trong nhitng thé manh ciia
cong nghé vién tham 1a cung cap sd lidu chi tiét
va chinh xac su bién dong cua diéu kién ty nhién
va xa hoi cac luu vuc song theo khong gian va
thot gian, khong phan biét do 1a song ndi dia hay
song xuyén bién gidi. Nghién ctru st dung tai
liéu vién tham két hop véi cac cong nghé phu
hop trong du bao khi tuong, thiy van, dong chay
va quan ly tai nguyén nudc cac luu vuc song la
mot giai phap hitu ich nhdm khic phuc tinh trang
thiéu céc tai liéu thuc do dang duogc nhiéu nha
khoa hoc quan tam. Hién nay trén thé gidi di co
kha nhiéu nghién ctru st dung dir li¢u vién tham
trong md phong dong chay 1i, c6 thé ké dén
nghién ctru ctia Bates (2004) [1] ung dung vién
tham va mo phong ngép lut va duoc tac gia bo
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sung két qua nghién ctru vao nam 2012 [2].
Ngoai ra, Klemas (2015) nghién ctru tong quan
tmg dung dir liéu vién tham vao du bao ving
nguy co ngdp lut [3]. Tuy nhién, vi¢c ung dung
vién tham vao mé phong dong chay lii xuyén
bién gidi con chua c6 nhiéu nghién ciru.

L1 lut 1a mét loai thién tai thuong xuyén xay
ra & nudc ta ndi chung va & Bic BO noi riéng dic
biét 1a mién ndi phia Béc, noi c¢6 dia hinh, dia
chat phuc tap gy ra nhitng thiét hai 16n vé& ngudi
va ctia. Pbi v6i luu ve song Thao, trong nhiing
nim gan day mot s tran i 10n da gay thiét hai
cho tinh Yén Béi nhu tran I thang 8/2008, thang
8/2016 va tran 10 mdi xdy ra nam trudc vao
thang 7/2018 d3 gy anh huéng dén phat trién
kinh té - xa hoi trén dia ban tinh Yén Baéi va cc
tinh 1an can [4]. Nghién clru dong chay 1l song
Thao, danh gia tac dong cling nhu nhiing thiét
hai ctia mua lii gy ra voi doi song kinh té x4 hoi,
ttr d6 c6 nhitng phuong phéap g pho voi mua 1
trong tuong lai. Nghién ctru qua trinh hinh thanh
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dong chay lii tir thuong ngudn séng Thao co ¥
nghia quan trong d6i voi viée canh bao thién tai
cho khu vuc ha du. Tuy nhién, luu vuc song
Thao c6 phan 16n dién tich luu vic ndm ¢ Trung
Québc, noi khong co s6 liéu va thiéu cac sb lieu
dau vao cho tinh toén.

O Viét Nam, hién nay cling da c6 kha nhiéu
nghién ciru str dung mo hinh thity van phan b,
nhu nghién ctru cia Poan Quang Tri (2019) vé
mo hinh MIKE SHE [5], nghién ctru stt dung mo
hinh thily vin ban phan bd SWAT ciia cic tac
gia Trinh Minh Ngoc (2009) trong tinh toan kéo
dai chudi dong chay [6] va nghién ctru cia
Nguyén Y Nhu va Nguyén Thanh Son (2009) vé
anh huong cua bién d6i st dung dat dén dong
chay [7]. Nghién ctru vé mo hinh thay vin phan
b6 IFAS két hop dir liéu mua vé tinh c6 thé ké
dén nghién ctru cua Lé Viét Son va cs (2019)
trong nghién cuu cho 1t luu vuc song Da [8],
ngoai ra con c6 nghién ciru ctia Bui Tuan Hai va
cs cho lii thuong ngudn song Ca vé thity dién
Ban V& [9]. Mic du di c6 kha nhiéu nghién ciru
vé mé hinh thuy vin phan b, nhung mé hinh
thity van phan bd IFAS hién van chua dugc
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nghién ctru nhiéu & Viét Nam.

Dé ¢6 thé mo phong tac dong ciia dong chay
1 voi ha du, trong pham vi nghién clru nay tap
trung danh gid pham vi ngép lut trong hai tran 1t
lich str tai thanh phé Yén Bai la tran 1t nam 2008
va nam 2016. Tuy nhién mo hinh thiy van méi
chi cung céap sb liéu dong chay, dé c6 thé mo
phong ngép lut ha du thi can phai két hop véi bo
mo hinh thuy luc, trong nghién ciru nay dé xuat
sit dung mé hinh thay Iyc 1 chiéu MIKE11 két
hop mé hinh thiy luc 2 chiéu MIKE21 véi sb
lidu dau vao tir mo hinh thily vin phan bd IFAS.
Muc dich ciia nghién ctru nay: (1) Ung dung di
liéu vién tham lam du vao cho mé hinh thuy vin
phan bd IFAS; (2) Nghién ctru tng dung mo
hinh thiy van thong s6 phan bd IFAS tinh toan
lru lwong dau vao mé hinh MIKE11; (3) Két
hop m6 hinh MIKEI1 va MIKE21 md6 phong
ngap lut cho TP. Yén Bai va khu dong dan cu
tap trung ven song Thao.

2. Dir liéu, phwong phap va cong cu nghién
ciru

2.1 Gidi thiéu khu vuc nghién ciru
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Hinh 1. Ban do luu viee séng Thao

S6ng Thao 1a dong chinh ciia séng Hong, bt
nguon tir diy nti Nguy Son ¢ d6 cao 1.776 m
thugc tinh Van Nam, Trung Quéc, chay theo
huéng Ty Bac - Dong Nam song song véi song

Pa. Chiédu dai song 843 km, phan chay qua dia
phan Viét Nam la 332 km. Dién tich luu vuc
song Thao (tinh dén Trung Ha) 51.800 km?trong
d6 dién tich thudc lanh tho Trung Qudc 13 39.800
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km? chiém 77%, dién tich tthudc lanh tho Viét
Nam 12.000 km? chiém 23%. Tai Viét Nam,
song chay qua céc tinh Lao Cai, Yén Bai va Phu
Tho. Khi qua tinh Yén Bai, séng ¢6 bon phy luu
16n 1a ngoi Thia, ngoi Hat, ngoi Lau va ngoi Lao.

Phén ha luu vuc séng Thao tuy lugng mua
gap d6i nhung dién tich nho, dai hep nén mua
xay ra khong dong déu va i trén luu luu vuce
cling khong dong nhat. Lii 16n song Thao thuong
xay ra tir thang VII dén thang IX, nhiéu nhat vao
thang VIII, khoang 41% truong hop ¢ Yén Bai.
Trong thoi gian nay (thang VII, VIII, IX) phia
Trung Qudc, thoi gian ngon li xuit hién &
Nguyén Giang gan nhu dong thoi voi ngon 1i &
tram Ly Tién D9 trén song Ly Tién Do thudc
thuong luu séng Da. Phan ha du séng Thao (tir
bién gidi Vi¢t - Trung - Viét Tri) da xay ra 1 16n
nhét trong timg thang va vao dau va cubi mua i
do Front lanh gay ra: 21/V1/1980, 7/1X/1986,
11/X/1986, 13/X/1983.

Gan bdn chuc ndm gan day trén song Thao &
Yén Bai dd xay ra mot s6 tran 1t 16n va dic biét
16n: nam 1980: Qmax= 6.840 m’/s va thang
VIII/1996: Qmax= 5.990 m3/s va tran 1 lich sur
thang VIII/2008 v&i Qmax dat 10.800 m?/s.

Mot s6 dong chay 16n nhat thuong giam dan
theo ty 1€ nghich véi dién tich luu vuc. M6 dun
dong chay trén dong chinh song Thao vdi dién
tich Iuu vuc 50.000 km? van con 1én (kém song
Pa va song L6), Mumax = 200 - 400 1/s/km?, phan
Viét Nam 200 1/s/km2, phan Trung Qudc 16n gap
d6i, bang 400 1/s/km?.

Cuong suat nudce 1én & Lao Cai khong 16n
14m, dat 1,33 m/ngay nhung do anh huéng cua lii
song nhanh nén ¢ Yén Bai co cuong suat li dat
2,06 m/ngay. Nguoc lai bién do muc nude 16n
nhat & Lao Cai 13,20 m, Yén Bai 8,30 m.

Nhing tran 1i 16n nhat hang nim cta song
Thao tai Yén Bai c¢6: Quax/Qw = 2,08 lan,
Qumax/Qmin = 3,52 14n, C, = 0,36 [10] [11].

Bang 1. Dac trung nuoc lii song Thao

< . Tram
bac trung bonvi Trung Qudc Lao Cai Yén Bai Phu Tho
Khoang cach dén cira song km 378 274 114 39
Dién tich Iuu vuc km? 34.500 41.000 48.000 51.300
Thoi ky quan tric 1956-1978, 1995-nay ~ 1902-nay 1956-nay
Qumax binh quan m?/s 3.550 5.180
Qumax thang X/1986 m’/s 7.510 6.200
Qumax thang VIII/1996 m’/s 3.450 4.410
Qumax thang VIII/2008 m’/s 6.550 10.800
Qmax P=1% m’/s 9.450 11.540
Mo s6 dinh 1i max 1/s.km? 391,3 206 225 210
Tong luong W8 ngay binh quan ~ km’® 1,58 2,12 2,41

2.2 Thu thdp dir liéu nghién ciru

a) S liéu mua vé tinh c6 d6 bao phu toan cau
¢6 kha nhiéu v6i nhimng dic tinh k¥ thuat khac
nhau nhu d6 phan giai vé khong gian, do phan
giai vé thoi gian. Cac dir liéu mua vé tinh GPM,
GSMAP, CHIRPS, CMORPH dugc Bui Tuan
Hai va Nguyén Vian Tuin (2018) [12] nghién
clru, phan tich va so sanh véi dir liéu mua thyc
do. Két qua nghién ctru cho thiy mua vé tinh c6
kha nang nhan dién ngay mua va khong mua kha
t6t voi mirc d6 chinh xéac dat toi 70% sb ngay;
giita tong lugng mua thang thyc do va cac dir

TAP CHI KHI TUQNG THUY VAN

liéu mua vé tinh hé s6 tuong quan Pearson R dat
trung binh tir 0,79 dén 0,85; hé s6 xac dinh R?
dat trung binh tir 0,63 dén 0,76 . Nghién ctru nay
su dung dir li¢u mua GSMAP do n6 c6 do phan
gidi khong gian cao 0,10 (khoang 10 km), do
phan giai vé thoi gian 1a mot gio, dir lidu duoc
cung cap lién tuc, do tré thap so véi cac dir lidu
khac.

b) Po cao dia hinh cung huéng ddc dia hinh
1a nhitng s6 liéu ddu vao quan trong trong viéc
xac dinh hudéng dong chay va phan luu dong
chay, phén cac tiéu luu vuc, phan bd dong chay
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trong mo hinh phéan bé. Dit liéu mé hinh sé d6
cao (DEM) toan ciu la sd liéu pho bién trong
nghién ciru vé dia hinh. Két qua nghién ctru cia
Bui Tudn Hai va cs (2019) [13] vé 03 dit liéu cua
DEM la ALOS, ASTER va SRTM cho biét v&i
dd cao tir 50 m tro 18n cac sb 1iéu DEM toan ciu
thé hién rat tot dia hinh, trong do hé sb tuong
quan R? giita dit liéu DEM toan cau va s liéu tir
ban d6 dia hinh ty 1& 1/50.000 déu cao hon 0,98.
Két qua nghién ciru ciing cho thdy dit liéu ALOS
t6t hon ASTER va SRTM. Trong nghién ciru
nay, dir licu ALOS s€ dugc str dung dua vao
phan chia luu vue, tiéu luu vue va xac dinh
hudéng dong chdy trong mo hinh IFAS.

c) Mot s6 dir liéu toan cau khac cling dugc sur
dung trong cung cép s6 liéu dau vao nhu s6 lidu
16p phit bé mit toan cau (GLCC) ciia Co quan
Pia chat Hoa Ky (USGS) va Ban d6 sé dit liéu
dat toan thé gioi (DSMW) cia To chirc Luong
thye va Nong nghiép Lién Hiép Qudc (FAO).

d) Bé so sanh, danh gia gitta s6 liéu thuc do
va mo phong, trong nghién ctru nay da su dung
s6 liéu luu lugng thuc do tai tram Yén Bai trong
hai tran Iii thang 8/2008 va tran lii thang 8/2016.

2.3 Gioi thiéu mo hinh IFAS

Mo hinh IFAS 1a tap hgp céc bd cong cu voi
giao di¢n dd hoa phuc vu cho viéc xay dung mo
hinh phan b mua - dong chay. Dé két hop sb
liéu tir cong nghé vién tham vao trong mé hinh
phuc vu tinh toan dong chay trén luu vuc song
Thao, nghién ctru nay lua chon moé hinh IFAS.
Mo hinh IFAS ¢6 161 1a m6 hinh thuy van phan
bd Public Works Research Institute Distributed
Hydrological model (PWRI-DHM) [14] c6 kha
ning tu dong va nhanh chéng xir 1y sd liéu vién
tham dua vao mo hinh tinh toan; con cong ngh¢
vién tham cé kha ning cung cip sb liéu theo
khong gian va thoi gian. Cdu trac ciia mé hinh
PWRI-DHM gdm cac mo hinh dang bé chira nhur
sau:

- M6 hinh bé chira nudc mit (surface tank
model): bao gdbm céc yéu to dong thim vao tang
chua bao hoa, dong chay bé mat, khu trit bé mit,
bde thoat hoi nuée, ...

- M6 hinh bé chira tang chwa bio hoa (unsat-
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urated tank model): bao gdm cac yéu t6 dong
thim xubng tang ngam, dong chay dudi 16p mat,
khu trir dudi 16p mat,...

- M6 hinh bé chira ngdm (aquifer tank
model): bao gdm cac yéu to dong chay ra khoi
tAng nudc ngam, ton that dong chay ngam.

- M6 hinh bé chua song subi (river tank
model): mo ta luu lugng dong chdy trong song.
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Hinh 2. So @6 nghién ciru mé hinh IFAS

2.4 Gidi thiéu mé hinh MIKE 11, MIKE 21

Mo hinh toan MIKE 11 do Vién Thuy luc
Dan Mach (DHI) phat trién dd dugc ap dung cho
viéc danh gia cac dac tinh thuy luc cia hé théng
song Thao. MIKE 11 1a mot mo hinh thuy dong
luc hoc mot chidu dua trén viée giai nghiém cua
hé phuong trinh St.Venant. MIKE 11 bao gom
nhiéu méd dun co cac kha nang va nhiém vu khéc
nhau nhu: mo6 dun mua dong chay (RR), mo dun
thuy dong luc (HD), mé dun tai - khuéch tan
(AD), md dun sinh thai (Ecolab) va mot s6 mo
dun khac. Trong d6, mé dun thuy luc (HD) duoc
coi 1 phan trung tim ctia md hinh, tuy nhién tuy
theo muc dich tinh toan ma chung ta két hop st
dung voi cac mo dun khac mot cach hop 1y va
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khoa hoc [15].

MIKE 21 FM la mot mé hinh hai chiéu tng
dung cho cac khu vuc ctra song, vung ngap 11,
viing ven bién va ngoai khoi, dwoc phat trién boi
Vién Thuy lyc BDan Mach (Denmark Hydraulic
Institute). “FM” 1a viét tat cta tir “flexible mesh”

(nghia 1a ludi linh hoat), ddy chinh 1a dac diém
nbi bat va khac biét cia m6 hinh nay véi nhiing
m hinh hai chiéu khéc vé vige tao ludi tinh toan
ma thuong la ludi chit nhat hodc ludi cong [16].

2.4 Thiét lgp mé hinh IFAS cho luu vuc
song Thao

Hinh 3. (a) Két qua phan chia luvu vuc; (b) Tiéu heu viee song Thao, (c) S6 liéu dia chat; (d) Lop
phii bé mdt lwu viee; (e) Théng s6 dong chay mdt (surface); (f) song sudi (river course)

TAP CHI KHI TUQNG THUY VAN
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a) Thiét ldp thong tin chung vé leu viee cho
mo hinh IFAS

Do khong c6 cac s liéu dia hinh, dia chit
phan dién tich luu viyc nam & Trung Qudc nén
trong nghién ctru nay st dung dir licu DEM
ALOS d¢ phan giai 30m va cong cu GIS phan
chia Iuu vue, phan chia song sudi thong qua mo
dun Basin Data Manager; sir dung s6 lidu 16p phit
bé mit toan cau GLCC va ban db sb dir lidu dat
DSMW dé dua vao mé hinh IFAS (hinh 3a-3d).

b) Thiét lgp théng s6 mé hinh IFAS cho luu
viee Nam Non

Pé don gian hoa md hinh ciing nhu ting tdc
do chay mo hinh trong vi¢c mé phong dong chay
cho tran 10 co6 thoi gian vai gid hodc vai ngay,
nghién ctru ndy lya chon mo hinh bé chira hai
16p. Vi mo hinh bé chira hai 16p can thiét 1ap
thong s6 mé hinh cho ba bo thong s bao gom

Untitled
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16p dong chay mit, 16p dong chay tang ngam
nude va 16p song sudi (hinh 3e-3f).

c) Thiét lap dit liéu mua cho mé hinh IFAS

Dt liéu GSMAP dugc su dung trong nghién
ciru nay la dir licu GSMAP_Gauge version 6
(Thuat toan GSMAP duogc nang cép lén phién
ban V6 vao thang 9/2014). D&t liéu mua
GSMAP_Gauge la san pham dugc hi¢u chinh s6
liétu GSMAP MVK cung v6i phan tich dir lidu
cic tram mua toan cau dugc cung cdp boi
NOAA.

2.5 Thiét lip bé mé hinh mé phéng ngdp lut
khu vie thanh phé Yén Bdi thudc luu viee song
Thao

a) Thiét ldp mé hinh thiy lec 1 chiéu MIKE1]
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Hinh 4. So' d6 mang séng tinh todn thity lc luu viee séng Thao

Két qua tinh toan tir mo hinh thiy van IFAS
s& 1a s6 liéu dau vao cho mé hinh thuy luc
MIKE11. Dé nghién ctru riii ro ngap lut cho TP.
Yén Bai, nghién ctru nay da dua vao moé phong
dong chinh song Thao va cac song nhanh di qua
TP. Yén Bai (hinh 4).

* Bao gdm céc truc song 1on anh huong dén

vung nghién ctru: (1) Song Thao: Tir Lao Cai vé
Trung Ha, dai 260,138 km (sir dung 142 mat cit
do tr nam 2006-2012); (2) Song Pa: Tu ha luu
dap Hoa Binh dén cira song nhap vao song Thao
(Trung Ha), dai 60,7 km (str dung 49 mit cit do
nam 2008, 2012); (3) Song Lo: Tu tram thuy van
Vu Quang dén ctra song nhap vao song Hong,

TAP CHi KHI TUQNG THUY VAN
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dai 50,93 km (sir dung 55 mit cit do nim 2012);
(4) Song Hong: Tir Trung Ha dén Son Tay, dai
30,55 km (str dung 11 mit cét do nam 2009).

Bién ddu vao luu luong cac nhanh song va
bién nhap luu khu gitta dugc su dung sb lidu
trich xuét tir mo hinh thuy vén thong s6 phan bd
IFAS va luu luong xa thyc té tir ho Hoa Binh.

Bién dudi léy sb liéu muc nudce thuc do tai
tram Phu Tho.

* Céc sdng, sudi nho chay qua thanh phd Yeén
Bai: (1) Poan sudi tir Yén Phuc dén Tuan Quan,
dai 6.700 m; (2) Poan sudi Nam Cuong: dai
5.700 m; (3) Poan sudi Nga Quan dai 4.400 m;
(4) Poan song Au Lau dai 10.000 m (4 nhanh
sudi sir dqng 16 mit cat do nim 2013).

b) Thiet ldp mo hinh th‘dy luc 2 chiéu MIKE21

Dt li€u vé cao do mién tinl} la co so dé mo
hinh mo6 phong cac huéng chuyén dong cuia dong
chay cﬂr}g nhu cac tuong tac thuy luc cua toan
bd h¢ thong. Cao do cua to‘ém bo mién tinh Qu’qc
khai thac tir co so dit liéu nén dia ly va ‘pén do dia
hinh céc ty 1€ 1/2.000, 1/10.000 bao gom duong

[m]

déng mure va diém do cao. Cac loai dit liéu vé
cao do trén dugc trich xuat thanh dang XYZ (toa
do theo phuong X, toa do theo phuong Y va cao
do Z) trong hé toa dd WGS-1984. Voi nguf)n dur
liéu ban dd c6 ty 1€ 16n nhu trén, s6 diém XYZ
(Scatter Data) sau khi trich xuét 13 hon 3 triéu
diém. Nhu vay, muc do chi tiét cua dir lidu vé
cao dg, dam bao cho viéc md phong chinh xéac
dia hinh cua toan bd mién tinh. Ludi st dung
trong mo hinh la Iudi tam gidc, chia ra 2 khu vuc
voi dd chi tiét khac nhau, khu vuc ven song la
khu vuc chinh mé phong dong chay 1l tir song
vao trong ndi ddng duoc thiét 1ap chi tiét hon véi
dién tich 6 ludi 16n nhat 1a 400 m? con khu vue
¢6 dia hinh cao hon sat véi doi nui thi 6 ludi thua
hon v6i dién tich 6 lugi 16n nhat 1a 1.000 m?.
Trong md hinh MIKE 21 tién hanh thiét 1ap va
mo phong hé thdng dé didu ciing nhu cac tuyén
duong giao thong chinh trong vung nghién ctru
thong qua mo6 dun cong trinh (Structures) (Hinh
5). Trong pham vi nghién ctru dua vao 12 tuyén
duong va dé chinh trong khu vuc pham vi thanh
phé Yén Bai va khu dong dan cu lan can.

2415000
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2393000

2392000 1

Bathymetry [m]
I Above 60.0
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I Below 25.0

T
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480000

T
485000 490000 495000

[m]

Hinh 5. Thiét ldp lwdi tinh todn va cong trinh trong mé hinh MIKE21

c) Thiét lap lién két mé hinh MIKEII va
MIKE21

Lién két gitra mo hinh MIKE11 va MIKE21
dugc thiét 1ap bang hé thong cac lién két bén ta

TAP CHI KHI TUQNG THUY VAN

va bén hiru tir mang séng trong MIKE 11 dén
mién tinh cia MIKE 21. Pdi véi cac kich ban
tinh toan, khi myc nudc trong long song ciia mo
hinh MIKE 11 vuot qua cao dd bo song tai mot
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diém bat ky thi nudc s& tran vao bai (khu vuc  Tran Yén dén trung tdm TP. Yén Bai; doan 2
thuc pham vi tinh toan cia mé hinh MIKE 21).  song Thao tir TP. Yén Bai dén két thiic doan
Lién két gitra m6 hinh MIKEI11 va MIKE21 song Thao nim giap ranh giita huyén Tran Yén
trong nghién ctru nay c6 tong sé 4 doan lién két  va TP. Yén Bai (Hinh 6).

cho 2 doan song, doan dau song Thao tir huyén

[m]
2416000 ]

2414000 -
2412000

2410000 -
2408000
2406000
2404000
2402000
Bathymetry [m]
2400000
2398000
2396000

2394000

2392000

T t T
470000 475000 480000 485000 490000 495000 500000
[m]

Hinh 6. Mé phong két néi gita mé hinh 1 chiéu MIKE 11 va mé hinh MIKE21

3 Két qua va thao luin ligu Ii da dugc mdé phong va hi¢u chinh cac
3.1 Két qua hiéu chinh va kiém dinh mé  thong sé moé hinh va sb liéu mua. Két qua mo
hinh IFAS phong va hi¢u chinh tran [ thang 8/2008 tai tram
a) Két qua hiéu chinh mé hinh IFAS thuy van Yén Bai dugc thé hién trén hinh 7.
Thiét 1ap m6 hinh vdi tran I thang 8/2008, sb
12000
P = = M4 phong
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= 8000
g
[=10]
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—
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0 T T T T T T T T T T T T
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Hinh 7. So sanh luu lwong lii tai Yén Bai mo phong va thuc do trdn li thang 8/2008

TAP CHi KHI TUQNG THUY VAN
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Qua két qua tinh toan twong quan gid trj luu
lugng max Qmax (M¥/s) ting gio tai Yén Bai mo
phong va thuc do tran 1i thang 8/2008, c6 thé
thiy hé sé twong quan R? = 0,887. Ngoai ra dé
danh gia két qua mo phong va hiéu chinh mé
hinh IFAS véi tran 10 thang 8/2008 tai Yén Bai,
tién hanh tinh toan hé s6 Nash-Sutcliffe (NSE)

dat duoc tai Yén Bai la NSE = 0,813.

b) Két qua kiém dinh mé hinh IFAS

DPé danh gia tinh chinh xdc ctia mé hinh
IFAS, d3 tién hanh kiém dinh lai mé hinh véi
tran 1ii thang 8/2016. Két qua kiém dinh mé hinh
duoc thé hién trén hinh 8.
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Hinh 8. So sanh luvu lvong i tai Yén Bai mo phong va thuc do tran li thang 8/2016

Qua két qua tinh toan twong quan gid trj luu
lugng max Qmax (M?/s) tung giod tai Yén Bai mo
phong va thuc do tran 1 thang 8/2016, c6 thé
thdy hé sé twong quan R? = 0,555. Ngoai ra dé
danh gia két qua kiém dinh mé hinh IFAS véi
tran 1d thang 8/2016 tai Yén Bai, tién hanh tinh
toan hé sb Nash-Sutcliffe (NSE) dat duoc tai
Yén Bai 1a NSE = 0,547.

3.2 Két qud mé phéng ngdp lut TP. Yén Bdi
va khu dong dén cw lan cdn

a) Két qua hiéu chinh bé mé hinh mé phéng
ngap lut voi tran li thang 8/2008

Sau khi qué trinh tinh toan hi¢u chinh cac
thong s6 ctia md hinh thuy luc da nhan duogc két
qua myc nudc, luu lugng tai cac vi tri tram thuy
van khé phu hop véi gia tri thue do. Muc nude
10 16n nhét tai cac vi tri kiém tra trén toan mang
song dugc thé hién trén bang 2.

Két qua tinh toan mo phong tran 1d thang

TAP CHI KHI TUQNG THUY VAN

8/2008 cho thdy sai s giita tinh toan va do dac
12 0,03 dén -0,083 m. Mit khéc toan bd duong
qua trinh myc nudce, luu lugng tai ting vi tri ¢
dang duong 13 1én va xudng phut hgp va bam sat
v6i nhau. Két qua tinh hé sé twong quan R? =
0,875. Vi b thong $6 mo hinh nay dam bao do
tin cdy va st dung trong khai thac cac phuong
an i d6i v6i hé théng song Thao dic biét mo
phong ché d6 ngap lut cho thanh phd Yén Bai.
Céc ban v€ duong qua trinh myc nude, luu lugng
thuc do va két qua tinh toan hiéu chinh cua moé
hinh thuy luc dugc trinh bay trong hinh 9.
Bang 2. Muc nuoc lon nhat thue do va mé
phong tai cac vi tri tran i 8/2008

Himax (m) Sai £
TT Tram Séng  Thuc  Tinh al so

do toan (m)
1 BaoHa Thao 60,93 60,90 0,03
2 Yén Bai Thao 34,23 34,31 -0,08

32)
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So sanh mue nwede 1d thang 8/2008 tai tram
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So sanh mue nude la thang 8/2008 tai
tram Yén Bdi

%)
wn

= = Mo phong
Thue do

(7]
=
1

Mure nuroc (m)
[ R R N PR )
oo W0 O e k) o
[}
[
[}

(38}
-1
1

(=]
(=%

7/8/2008

9/8/2008 1
11/8/2008
13/8/2008 1
15/8/2008 1
17/8/2008 1
19/8/2008
21/8/2008

Hinh 9. So sanh duong qua trinh myc nuoc li thang 8/2008 tai Bao Ha va Yén Bai gitta thuc do
va mo phong

b) Két qua kiém dinh bé mé hinh mé phong
ngap lut tran li thang 8/2016

Dé dam bao tinh chinh x4c ctia bd mé hinh
thuy luc mé phong lii trén Iuu vuc song Thao,
viéc kiém dinh lai viéc m6 phong cua mo hinh
voi 1 tran 10 khéac 1a can thiét. Trén co s& bod
thong s6 da xac dinh dugc trong qua trinh tinh
toan mo phong tran i thyc té thang 8/2008,
chung t6i tién hanh tinh toan kiém dinh mé hinh
v6i tran 1ii thuc té dd xay ra thang 8/2016. Bang
3 1a myc nudc i 16n nhat gitra két qua tinh toan
va thuc do tai tram thuy van Bao Ha va Yén Bai.

Bang 3. Myc nuoc lon nhat thuce do va mé

phong tai cac vi tri tran lii 8/2016

Himax (1’1’1) Sai £
TT Tram Séng  Thuc Tinh a1 80
do toan (m)
1 BaoHa Thao 57,83 5791 -0,08
2 Yén Bai Thao 32,88 32,81 0,07

Két qua tinh toan mo phong tran 1i thang
8/2016 cho thiy sai sb giira tinh toan va do dac
14-0,08 dén 0,07m. Mt khac toan bo duong qua
trinh myc nudc, luu lugng tai tirng vi tri c6 dang
dudng 1ii 1én va xubng phu hop va bam sat véi
nhau. Hé sb twong quan R? gitra mo6 phong va

thue do 14 0,624. Vi viée kiém dinh lai bd thong
s6 mo hinh 1 thang 8/2008 voi tran 1 thang
8/2016, két qua chi ra rang bo thong s6 mé hinh
nay dam bdo d¢ tin cdy va st dung trong khai
thac cac phuong 4n 1 déi véi hé thong song
Thao dic biét md phong ché d6 ngap lut cho
thanh phd Yén Bai. Cac ban vé& dudng qué trinh
muc nudc, luu luong thyc do va két qua tinh toan
kiém dinh ctia mé hinh thuy lyc véi tran 1i thang
8/2016 dugc trinh bay trong hinh 10.

¢) Két qua mé phong qud trinh ngdp lut TP
Yén Bai tran li lich su

Trong nghién ctru ndy, bo thong sé md hinh
thay van (IFAS) va bo théng sé mod hinh mo
phong ngap lut (MIKEI11, MIKE21) dugc danh
gia 1a tot d6i v6i ca hai qua trinh hiéu chinh va
kiém dinh mé hinh. Nghién ctru d st dung s6
li¢u tran 11 x4y ra thang 8/2008 va thang 8/2016
dé mo phong dién bién ngép lut cho khu vuc
thanh phd Yén Béi va khu vuc dong dan cu 1an
can (hinh 11). Két qua thong ké dién tich ngap,
muc do ngap khu vuc TP. Yén Bai va khu dong
dan cu ven song Thao tir mo6 hinh nhu trong bang
4 dudi day.

TAP CHi KHI TUQNG THUY VAN
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So sanh mure nwede 10 thang 8/2016 tai
tram Bao Ha
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So sanh mure nuée 10 thang 8/2016 tai tram
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Hinh 10. So sanh dwong qua trinh myc nwoc li thang 8/2016 tai Bao Ha va Yén Bai gitra thuc do
va mo phong

Bdng 4. Thong ké dién tich va mirc dg ngdp khu viee TP Yén Bdi va viing dong dan cw ven séng Thao

. N N . X F ngi Dién tich ngap phan theo mirc ngip (m
Kichban  Huyén, thinh pho (hiip 0105 051 115 152 iﬁl,)sp 2,53 3-§:sp ( )3,5-4 445 45
Lithang  TP. Yén Bai 1233,7 43,3 657 82,8 1349 944 11999 1194 1323 152,6 2885
8/2008 H. Trdn Yén 805,6 412 62,8 50,1 51,5 102,66 72,0 65,1 68,5 70,5 221,5
Lithang  TP. Yén Bai 214,0 597 51,9 44,1 18,8 7,7 6,7 5.4 4,5 5,6 9.4
8/2016 H. Trén Yén 2044 414 539 60,9 31,0 133 3.4 0,6 0,0 0,0 0,0
4. Két luan Két qua hi¢u chinh m6 hinh moé phong ngap

Nghién cuu nay da su dung mé hinh IFAS
v6i 86 liéu dau vao tir dit liéu vién thim dé mo
phong dong chay 1t cho luu vuc song Thao ¢
phan 16n dién tich luu virc ndm & Trung Qudc.
Mb hinh IFAS c¢6 wu diém 1a kha nang xtr ly khoi
luong 16n va da dang cac ngudn dir liéu vién
tham, dac biét la cac dir liéu mua vé tinh, thoi
gian tinh toan mé phong nhanh. Céc dit liéu vién
tham dugc nghién ctru str dung 1a s6 liéu mua vé
tinh GSMAP va dir licu DEM ALOS.

Qua két qua nghién ciru mo phong va kiém
dinh céc tran Iii trong nhimg nim gan déy, tran 1
thang 8/2008 va tran lii thang 8/2016 co thé thiy
két qua tuong ddi tot khi so sanh giita mo phong
va thuc do théng qua viéc danh gia cac hé sb
NASH va hé sb twong quan R2. Ciing qua két qua
nay, co thé két luan duoc réng, o thé su dung
s6 liu tir vién tham két hop véi viéc ung dung
mo hinh thiy van phan bo trong mo phong dong
chay lii cho luu vuc song Thao.

TAP CHI KHI TUQNG THUY VAN

lut TP. Yén Bai va khu dong dan cu ven song
Thao bang cach lién két mé hinh thity Iyc 1 chidu
MIKE11 va mé hinh thuy luc 2 chiéu MIKE21
cho két qua véi tran 1ii thang 8/2008 hé sé R? tai
Yén Bai dat 0,875; hi€u chinh véi tran 1t 8/2016
hé s6 R? tai Yén Bai dat 0,624. Nghién ctru ciing
xdy dung ban dd ving nguy co ngap lut trong
ung véi kich ban 1 lich str nam 2008 va 2016.
Viéc md phong dugc mét cach kha tdt dong
chay 1ii trén luu vyuc séng Thao 1a tién dé& dé
nghién ctru cong tac dy béo 1ii, qua viée két hop
su dung s6 liéu tir dit liéu mua vé tinh toan cau
va st dung $6 liéu mua du béo tir cac md hinh dy
b4o toan ciu, cung vé6i st dung mo hinh IFAS
dé du bao 1 cho ha du séng Thao, nham phong
chéng va giam thiéu tac hai cta 1ii gy ra cho
kinh té - xd hoi , ddc biét khu vuc dan cu tap
trung ven séong Thao. Kién nghi, cac ndi dung
nay s& dugc nghién ctru trong giai doan tiép theo.
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Hinh 11. Ban d6 mé phong ngdp lut tran lii nam 2008, 2016

Loi cam on: Nghién ciru nay la mét phan két qua ciia d@é tai nghién ciru khoa hoc va phat trién
céng nghé cap Quoc gia “Nghién ciru danh gid rii ro lil, ngdp lut va dé xudt cdc giai phdp phong
tranh, thich iing cho cdc khu viee tdp trung dong dan cuw, do thi viimg mién mii Bic B6”, Ma so:
KC08.26/16-20.
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RESEARCH ON THE APPLICATION OF IFAS MODEL AND RE-
MOTE SENSING DATA IN SIMULATING CROSS-BORDER FLOOD
FLOWS IN THAO RIVER BASIN

Bui Tuan Hai!, Le Viet Son!
nstitute of Water Resources Planning

Abstract: This study applied the combination of remote sensing data and IFAS model in cross-
border flood flow simulation of Thao river basin with most of the basin located in China. The results
of modification and calibration of I[FAS model for the floods in 2008 and 2016 indicated that the
model with remote sensing input data is capable of simulating flood flows quite well. Adjusted re-
sults of IFAS model of August flood for the correlation coefficient R’ = 0.887, NSE coefficient =
0.813; Test results with the August 2016 flood for the coefficient R>= 0.555 and the NSE coefficient
= 0.547. Modification results of flood simulation model Yen Bai city and densely populated areas
along Thao river by linking one-way hydraulic model MIKEIl and two-way hydraulic model
MIKE21 show results in August 2008 flood, R’ coefficient in Yen Bai reached 0.875; the results of
calibration with the August 2016 flood, the R’ coefficient in Yen Bai reached 0.624. The study also
developed a map of flood risk areas corresponding to historical flood scenarios in 2008 and 2016.
The good simulation of flood flow in the Thao River basin is a premise to forecast floods for the
downstream Thao River, in order to prevent and minimize the harmful effects of floods on socio-eco-
nomic situation, especially densely populated area along Thao River.

Keywords: Thao River basin, Remote sensing, I[FAS, GSMAP, MIKE1l, MIKE21.
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