
KHOA HOC CONC N G H l 

MGHIEM Ctru UTVe DUMB KET H D P DLT LIEU V l i l V ^**^ 
V A IVID HilVH TOAIV IFAS TROIVG IMO PHOlVe 

DdMG CHAY LL) LLTD VUC SOIVG M A I M M O I V 
THUOC HE THOIVG SOMG CA 

BiiiTni.Hai'.MQ"'^'^"*' 

T(5MTAT 

S6ngCa]am6.so„gl6nav„ngB.cT,.„«b. ^-• "'^ 1™ ™-^^ ™ ^ - ' ' ' ^ f I""''f" l*^;" * ° , f I I ' ! 
quoc gia la \-i,.l \n,„ va Lao. LO lul la m,,! I„a, ,̂ K̂ •, ,.i, ih.nmK myen xay ra o kl™ vu. Ba. Tmng bp fljc 
bi«t la Wing men „ui cac linh Ngi.,-- Aii .a Itonh H„., IKV nglrini cih, dong cliay lu layo cung quan Ixong 
do, vol vifc canh bao lu cho khu vuc- ha du. giam ihi.-u lac dong cOa lu gay ra, dac biet la nghien cim dong 
chay lu lu Ihuong nguta song fa Tu, nh.en pĥ u, ihuoiig luu song Ca nam ben nuoc ban Uo (chiem 35% 
dien Uch Imi virc) khong co s6 lieu hoac co nil il so lieu phuc vu nghiSn cim. Gan day vol su phal tniin manh 
nie ciJa c6ng nghc ve linh. viec sir dung du lieu nen tham ciing vol vi6c ket hop mo hinh toan trong cac linh 
vvc khi tiiong, thiiy van. quan ly nguon nuoc Imi vuc... dang timg biroc phat huy dtroc hieu qua. Bai bao nay 
gioi Ihieu ket qua nghien ciiu kel hop du lieu viln tham vol mo hinh loan IFAS de mo phong dong chay lii 
cho liru vyc song Nam Non - mot phu luu chinh cua song Ca. Ket qua hieu chinh mo hinh IFAS tran lii 
Ihang 6/2011 cho he so tifong quan R̂  = 0,90. he so NSE = 0,90; con kel qua kiijm dinh iai mo hinh IFAS vol 
Iran lu thimg 8-9/20ly cho hS so R" = 0.83 va he sd NSE = 0,81. Ket qua nghiiin ciiu cho song Nam Non co 
th^ ung dung cho loan bo linj vuc song Ca va cac Imi vuc song c6 rat it hoac khong CO tai li^u do dac cac 
ŷ u td khi luung, Ihijy van. 

TO khda; Siing Ca. luu vuc Nam Non, vien Iham, IFAS, CSMAP. 

1 . BAT VAN BE 

Song Ca CO dien tich luu vuc 27.200 km^ phan bo 
Iren lanh tlio hai nuac Viet Nam va Lao. 6 Viet Nam, 
song Ca nam h-en dia gioi hanh chinh cua cac tinh 
Nghe An, Hii Tinh va Thanh Hoa, c6 tong dien tich 
17.730 km', chiem klioang 65% dien dch toan luu vuc. 
Diiiig chinh song Ca dai 531 km, trong do co 361 km 
phia ha luu chay tri:m lanh thd Viet Nam. Vdi g^n 35% 
diî n tich luu vuc phia thuong nguon nam tren lanh thd 
nuijc ban. cimg vdi ngudn tai nguyen thien nhien 
phong phii va da dang, sdng Ca cd vai tro dac biet 
quan trong cho phal trien kinh te - .xa hpi va an ninh 
qudc phdng ddi voi ba linh viing Bac Trung bd ndi 
ridng va ca nuoc noi chung [ 1). 

Lim vuc sdng Ca la mdt trong nhimg vimg chiu 
anh hirdng nang ne cua thien tai 111 lul. Hang nam 
ninirc Id ttr thuang nguun do vt' gay lu quet va sat la 
dat cac kliu vuc trung du mien nui. lam ngap lut cac 

tai san ciia nhan dan, anh huong nghidm trpng d^ 
su dn dmh va phat trien kmh te - xa hpi cua cac tinh 
Nghe An va Ha TTnh. Cac tran lu xay ra vap thang 
6/2011, thang 8/2016 va thang 8/2018 la nhting vi du 
rat dien hinh. Nghien cuu qua trinh hinh thanh dong 
chay lu tir Ihuong ngudn sdng Ca cp y nghia cue kf 
quan tpng dpi vdi vi4c canh bap thien tai cho kha 
vuc ha du. Tuy nhien dp phfa ldn vting thuong luu 
sdng Ca noi hinh thfah va phat trien lu lai nam ba 
nuoc ban Lao, khdng cd sp' lieu hoac cd rA it sd Mu 
CO lien quan phuc vu nghien cuu. 

Trpng nhting nam gfa day cdng nghe vidn tham 
dang duoc nghien cuu ung dung rpng rai trong Mu 
he nioi linh vuc trpng d6 cd qufa ly tai nguyta nude, 
M rpng „h the manh cua edng nghe vien tham 

u dill T '" ? ' ' " ' ™ *'"'' ^ - ^̂  W " 'J°"6 cua dieu kien tu nhien va xa hdi cac luu ' -
thep khdng 

gian va then gian khdng phan biet dd la 
thung lung va vung ha luu. lam ldn that sinh mang va ^""^ "^' ''la hay sdng xuyen bien gioi N h -
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quan tam. Bai bao nay gioi thieu ket qua buoc dau 
nghien ciiu ket hgrp cac so lieu vi^n tham voi rao hinh 
toan mo phong dong chay lu tren luu vuc thucmg lim 
song Ca. 

2. PHUONG PHAP NGMBV CUU 

2.1. Ph^un vi nghifin cim 

Viing thugng ngu6n lim vuc song Ca co hai song 
nhanh gom Nam Non va Nam Mo. Ca hai nhanh 
song nay d^u bat nguon tir lanh tho ciia niroc ban 
Lao, nhap luu tai nga ba Cua Rao truoc khi chay ve 
ha du song Ca. Pham vi nghien cuu ling dung sd lieu 
vi^n tham k^t hgp mo hinh toan mo phong dong 
chay miia lu dupc gioi han cho luu vuc song Nam 
Non v^ d^n thiiy di6n Ban Ve. Tong dien tich luu vuc 
song Nam Non tinh den nga ba Ciia Rao khoang 
8.700 km^ nhung chi co khoang 20% dien tich voi 
1.730 km^ nSm trong lanh thd nuoc ta, con lai nam 
Irfin lanh thd nuoc ban Lao. 
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'Hinh 1. B ^ dd luu v\fc NSm Non, thugng luu sdng Ca 

^ 2.2. Md hinh ERAS 

•^ Md hinh IFAS la tap hop cac bg cdng cu vdi giao 
jjdien do hga phuc vu cho viec xay dung md hinh phan 
bd mua - ddng chay. De ket hpp sd lieu tir cdng nghe 
vi6n tham vao trong md hinh phuc vu tinh toan ddng 

' chay trdn luu vuc song Ca. nghien cuu nay lua chgn 
"̂md hinh IFAS. Md hinh IFAS cd loi la md hinh thiiy 

'van phan bd Public Works Research Institute 
"Dish-ibuted Hydrological model (PWRI-DHM) [2] cd 
"kha nang tu ddng va nhanh chdng xu ly sd lieu vi^n 

'tham dira vao md hinh tinh toan; cdn cdng nghe vidn 
''Iham CO kha nang cung cap so lieu theo khdng gian 
''va thdi gian. Cau tnic ciia md hinh PWRI-DHM gdm 

-•ac md hinh dang be chiia nhu sau: 

Md hinh be chua nude mat (surface tank 
'^model): bao gdm cac yeu td ddng tham vao tang 

chua bao hao, ddng chay be mat, khu tru be mat, bdc 
thoat hoi nude,... 

Mo hinh be chiia tdng chua bao hda 
(unsaturated tank model): bao gdm cac ydu td ddng 
tham xudng t ^ g ngam, dong chay dirdi ldp mat. khu 
trirdirdi ldp mat.... 

- Md hinh be chiia ngam (aquifer tank model): 
bao gdm cac ydu td ddng chay ra khdi tang nude 
ngam, ton thjit ddng chay ngam. 

- Mo hinh be chiia sdng sudi (river tank model): 
md ta luu lugng ddng chay trong sdng. 

2.3. DO l i ^ nghidn cuu 

- Sd lieu mua ve tinh cd do bao phu toan cau cd 
kha nhieu vdi nhiing dac tinh ky thuat khac nhau 
nhu do phan giai vd khdng gian. dp phan giai vd thdi 
gian. Cac dii lieu mua vd tinh GPM. GSMAP, 
CHIRPS, CMORPH dugc Biii Tuan Hai va Nguydn 
Van Tuan (2018) [31 nghien cuu, phan tich v^ so 
sanh vdi dii lieu mua thuc do tai 12 tram khi tupng 
cap 1 tren toan luu vuc sdng Ca. Kdt qua nghien ciiii 
cho thay mua ve tinh cd kha nang nhjln di?n ng^y 
mua va khong mua kha tdt vdi mirc do chinh xac d^t 
tdi 70% sd ngay; he sd tuong quan Pearson (R) gitia 
luong mua ngay thuc do va mua vd tinh dat tir 0,26 
den 0,56, giiia tdng luong mua thang thuc do va mua 
ve tinh he sd R dat tir 0,57 d^n 0,96. Nghidn cuu nay 
su dung du lieu mua GSMAP do nd cd dp phan giai 
khong gian cao 0,1" (khoang 10 km), dp phan giai vd 
thdi gian la mgt gid-, dir beu duoc cung cap lien tuc, 
dd trd thip so vdi cac dii lieu khac. 

- Dd cao dia hinh ciing hudng ddc dia hinh la 
nhung sd lieu ddu vao quan trpng trong viec xac dmh 
hudng ddng chay va phan luu ddng chay, phan cac 
tieu Iuu vuc, phan bd ddng chay trong md hinh phan 
bd. Dii lieu md hinh so dd cao (DEM) toan cau la sd 
beu phd bidn trong nghien cuu vd dia hinh. Ket qua 
nghien cuu ciia Bin Tuan Hai va nnk (2019) [4] ve 3 
dir Ueu ciia DEM la ALOS, ASTER va SRTM cho biet 
voi dd cao tir 50 m trd' len cac sd bdu DEM toan cau 
the hien rdt tdt dia hinh ciia Iuu vuc sdng Ca, trong 
dd he sd tuong quan R̂  giira dii lieu DEM toan cau va 
sd lieu til ban dd dia hinh luu vuc sdng Ca 1/50.000 
ddu cao hon 0,98. Kdt qua nghien cim ciing cho thay 
dii Ueu ALOS tdt hon ASTER va SRTM. Trong 
nghien ciiu nay. dii Ueu ALOS se dugc sir dung dua 
vao phan chia luu vuc. tieu luu vuc va xac dinh hudng 
ddng chay trong md hinh IFAS. 
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- Mgt so dii li^u toan cau khac ciing dugc sir 
dung trong cung cap so litu dau -̂ao nhu sd Udu ldp 
phu bd mat toan cau (GLCC) oia Co quan Dia chat 
Hoa K\' (USGS) va Ban do sd dii lieu dat toan the 
gioi (DSMW) aia Td chiic Luong thuc va Ndng 
nghidp Lien Hidp Qudc (FAO). 

Dd so sanh, danh gia giira so Ueu thuc do va mo 
phdng, trong nghi&n cuu nay da su dixng so hejj luu 

lam: ddng chay Iii thuc do vd thiiy dien Ban 

trong hai t r ^ lu thang 6/2011 va than.k' ̂ ^ -*i''̂ -̂

S. KET qui n n « CUU VA THAO LUAN 

3.1. Tliiet l$p md hinh phto h6 IFAS 

3.1.1. Thidt l$p thdng an chung vchnnvc cho 

md hinh IFAS 

(a) (b) 
Hinh 2. Kgt qud phAn chia (a) luu vyc vd (b) tigu luu vyc N^m Non 

Hinh 3. S6 U^u (a) dia chdt vd (b) i6p 
Do khdng cd cdc sd \x^n dia hinh. dia chat phan 

didn tich luu vuc nam d nuoc ban Lao nen trong 
nghidn ciru nay su dung dir lieu DEM ALOS do phan 
gidi 30 m vd cdng cu GIS phan chia luu vuc, phan 
chia sdng suoi thdng qua md dun Basin Data 
Manager; sir dung sd Ueu ldp phu bd mat toan cdu 
GLCC va ban dd sd dii lieu ddt DSMW de dua vao 
md hinh IFAS (xem hinh 2 va hinh 3). 

phu b^ m$t dua vdo mfl hmh IFAS 

3.1.2. Thidt lap thdng sd md binh IFAS cho Iim 
vuc Nam Non 

De don gian hoa mo hinh cung nhu tang tdc dp 
chay md hinh trong vide mo phdng dong chay cho 
tran lii cd thdi gian vai gio hoac vai ngay, nghien cuu 
nay lua chgn mo hmh bd chiia hai Idp. Vcn md hinh 
bd chira hai ldp can thiet lap thdng so md hinh cho 
ba bd thdng sd bao gom ldp dong chay mat ldp ddng 
chay lang ngam nuoc va lop song suoi 

S S ^ ^ . J , . ,.,., 

(a) (b) ; 
Hinh 4. Thang s6 (a) dbng chay mat (surface) vi (b) s6ng sudi (nver couree) 
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3.1.3. Thidt lap dti lidu mua cho md hinh IFAS 
Dii lieu GSMAP dugc sii dung trong nghien oiu 

nay la dii Udu GSMAP_Gauge version 6 (Thuat toan 
GSMAP dupc nang cap len phien ban V6 vao thang 
9/2014). Dti lieu mua GSMAP_Gauge la san pham 
dugc hidu chinh sd lidu GSMAP^MVK cimg vdi phan 
tich dir Ueu cac tram mua toan cau duoc cung cap bdi 
NOAA. 

3.2. K^t qua hi^u chinh vd ki^m dinh md hinh 
IFAS 

Thiiy didn Ban Ve dugc dua vao van hdnh va 
khai thdc tir nSm 2010. Tir nam 2011 ddn 2019 tren 
ddng Nam Non xuat hifn ba tran IQ ldn vao thang 
6/2011, thdng 8/2016 va thang 8/2018. Nghien ciiu 
nay se sir dung md hinh IFAS de md phdng tran lu 
thdng 6/2011 vdi cdc thong sd dvpyc hieu chmh va 
kiem dinh l^i md hinh vdi tran lu thang 8/2018. 

3.2.1. Kd't qua hieu chinh md hinh IFAS cho tran 
lu tiling 6/2011 

Dd md phong cho tran lii thang 6/2011 Iuu vuc 
Nam Non, cac bd thong sd ciia md hinh da dugc hieu 
chinh dam bao viec md phong la chinh xac nhdt ve 
thdi gian xuat hien dinh lu va luu luong Iu Idn nhat. 

Trong cdc bd thdng sd ciia md hinh, thdng sd 
ldp be mat (surface layer) va ldp ngam nude (aquifer 
layer) dupc dung de hidu chinh md hinh; con thong 
so' Idp sdng sudi (river course) dugc thiet lap dua 
trdn thudc tinh cua cac song va nhanh sdng, do dd se 
khdng dugc sii dung dd hidu chinh nhdm trdnh viec 
mat dn dmh cua md hinh, theo khuyd'n cao hudng 
ddn sir dung cua IFAS [2]. 

Hinh 5 va hinh 6 gidi thieu kdt qua sir dung md 
hinh IFAS dd md phdng tran lu 6/2011 tai thiiy didn 
Ban Ve sau khi da hieu chinh cac bg thdng so ldp bd 
mat (surface layer) vd Idp ngam nude (aquifer layer) 
va so sanh gitra gia tri thuc do vdi gid tri md phong. 

Kdt qua tinh toan he sd tuong quan R-̂  giira luu 
lugng lu thuc do va md phdng dat R- = 0,90 cdn hd 
sd Nash-Sutcliffe (NSE) giira thuc do vd md phdng 
ciing dat NSE - 0,90. Nhu vay kdt qua md phdng 
ddng chay Iu thdng 6/2011 la chap nhan dugc (xem 
hinh 7). 

So sanh liAi lining Ion nhat Q thi^cdovamd phdng 

Hinh 6. So sdnh k^t qud md phdng vdi thuc do trdn ICi 
6/2011 

T i / a n g q u a n gitra gia t r ; l i /u l i / i j ng Iffn nhat Q max gii^a th i / c 

d o v a m o p h o n g t^ i th i i y d i ^n B a n V e 

OTO- I 

T-TZJ_'Tr- TIT]"- Tl—•'•11. 1 

s g 

Hinh 5. K^t qua md phong trdn IQ 6/2011 voi md 
hinh IFAS 

Hinh 7. Tuong quan giua md phdng vd thuc do t r ^ 
m 6/2011 

3.2.2. Ket qui kiem dinh lai mo hinh IFAS vdi 
tian Iu thing 8/2018 

Mac dii ket qua md phdng vdi vifec hifu chinh 
cac bd thong sd cho ddng chay lu sdng Nam Non vdi 
tran lu thang 6/2011 la kha tot, tuy nhien van can 
kiem dinh Iai md hinh de dam bao ket qua md phdng 
ciia md hinh vdi bd thdng sd la chinh xac. Trong ndi 
dung nghien ciiu nay, tran lu thdng 8/2018 da dupc 
xem xet dd danh gia kiem dinh lai mo hinh IFAS. 
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Hinh 8. K^t qud m d p h d n g tr$n IQ tir 10 /8 d 6 i 

1 0 / 9 / 2 0 1 8 bdng mfl h i n h IFAS 

ri-iiam»Wnaif:lC.?'iln;ini|ihBw*Mini 

tlWtWtiilSinUnVi 

Hinh 9. So sdnh k^t qud rad phdng vd thyc do t r ^ lu 

tir 10/8 d ^ 10/9/2018 

Ttfffng quan li/u lt/(mg 10 Icm nhai Q ma< Iran lu 10/8-10/9 
nSm ZOia gii/a mo phong va ihi/c io 131 thiiy dien Ban Ve 

•i^-
* ^ ' 

Ai.^-

Hinh 10. Tuong quan giiia m6 phong vi time do tian 

lu tir 10/8 d & 10/9 nam 2018 

Tran lu thing 8/2018 o thirgng luu song Ca co 2 

dinh: mot dinh xuat hien vao ngay 17/8 vcn luu luong 

4.199 raVs, dinh thu 2 vao ngay 31/8 voi luu luong 

4.21i:) mVs dmrc sir dung de kiem dinh lai mo hinh 

lu. Ket qua ki^m dinh lai mo hmh cho U-an lu keo dai 

tu 10/8 den 10/9/2018 tai Ban \ i ; duoc tht hien n-en 

, dung mo 

hmh S VJ hmh 9. Kit qua linh toan he ^o nw , _ ^ ,̂3^ 

R; giua luu luwig 10 Ihuc do va mo p: * ' j ^ ^ ,^00 

xem hinh 10, con h* so Nash giUa mu phong 

do la NSE-0.81. _ ̂ _^^ 

3J.3. Nhin .xet chung vdket qua Igh 

Kit qua nghien cuu cho Uiiiy vice s ^_^ ^^^ 

hinh IFAS kft hpp voi thong .0 dau vao _^ 

viin tham de mo phong cac Iran lu xuat hen 
vuc song Nam Non dam bao chinh xac va phu nop 
I q T u i n h hinh thanh cac tran IU da xay ra trong 

thucte. 

4. KET LUAN 

NghiSn ciiu nay da sOr d u n g mo h m h IFAS v « sa 

lieu dau vao tir du Ueu v i i n tham de m o p h o n g d6ng 

chay lu cho luu vuc N a m Non a t h u o n g luu song Ca 

v i thiiy dien Ban Ve. M o hinh IFAS co mi d i6m la 

kha nang xu ly khdi luong lon va da d a n g c a c ngu6n 

dii lieu viin tham, dac biet la cac d a h e u m u a ve tinh, 

thin gian tinh toan mo p h o n g n h a n h . C a c d a Ueu vien 

diam duoc nghien cuu s u d u n g la so h e u m u a v i tinh 

GSMAP va du lieu D E M ALOS. K e t q u a l ing dung 

ra6 hinh IFAS d i mo phong , h i eu c h i n h c h o t ran la 

6/2011 va kiem dinh lai tran Iu t h a n g 8 / 2 0 1 8 c h o c i c • 

hi so tuong quan R^ va h e so N a s h g iua t h u c do va 

mo phong la chap nhan dugc n h u d a n e u a tren. Ki t 

qua cua cac nghien Ciiu cho thay v i i c sir d u n g dii liSu 

viin tham da cai thien cha t l u g n g cua cac m o phong 

dong chay lu cho khu vuc it sd Ii6u h o a c k h d n g c6 sd 

lieu, hd trg cong tac van h a n h t h u y d ien Ban Ve 

Uong diiu t i i t dong chay lu, g i a m th ieu tac d o n g cho 

ha du luu vuc song Ca. 
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STUDY ON APPUCATION OF COMBINATION REMOTE SENSING DATA AND IFAS MODEL IN 
SIMULATING FLOOD FLOW IN NAM NON WATERSHED OF CA RIVER 

Bui Tuan Hai, Le Quang Vinh 
Summary 

The Ca River is a large river basin in the North Central region, with a catchment area of 27,200 knr 
dislributed in the temtory of two countnes: Vietnam and Laos. Floods are a type of natural disaster (hat 
frequently occurs in the North Central region, especially in the mountainous areas of Nghe An and Thanh 
Hoa provinces. The study of flood flow is extremely important for alerting downstream areas, minimizing 
the impact of floods, especially the study of flood flows from the upper Ca nver. However, the upper part of 
Ca nver is located in Lao PDR (accounting for 35% of the catchment area) without data or sparse data for 
research. Recently with the strong development of satellite technology, the use of remote sensing data 
together with the combination of mathematical models in the fields of meteorology, hydrology, basin water 
management ... are gradually developing effecUve. This paper introduces research results combining 
remote sensing data with IFAS mode! to simulate flood flow for the Nam Non nver basin - a major tributary 
of Ca river. The simulahon resuUs by IFAS model is quite good, modification model with the 6/2011 flood 
event, the correlation coefficient R" = 0.90, Nash-Sulcliffe model efficiency coefficienl (NSE) = 0.90; and 
validation model with the 08-09/2018 flood event, the coefficient of R' = 0.83, NSE = 0.81. This research can 
be applied to the whole of Ca River basin and river basins with little or no meteorological and hydrological 
documents. 
Keywords: Ca nver. Nam Non watershed, remote sensing, IFAS. GSMAP. 
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