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NGHIEN CUU UNG DUNG KET HOP DU LIEU VIEN THAT
VA MO HINH TOAN IFAS TRONG MO PHONG
DONG CHAY LU LUU VUC SONG NAM NON
THUQC HE THONG SONG CA
o . A l_eouaﬂgvmhz

Biii Tudn Hat',

TOM TAT

Song Ca la mét song lon o vung Bac Tr
quoc gia Ja Viet Nam va Lao. La Jut la m
biet la ving mién nui cac tinh Nehe &
61 var wiée canh bao i cho khu vire hiao
¢hay 10t thueng nguon song o Tuy ol

| e 27 200 ke phan bo trén laoh thé cia hai
X 10 vue Bie Trung bo, dac
¢ 4 lu la vé cung quan trong
ong et li gay ra, dac biet [ nghién ctru dong
L throne luu song Ca nam bén nude ban Lao (chiém 35%
dign tich hwu vie) khong co so licu hoae co ri0 o liew phuc va nghién u‘xju. Gan d?y .voi su'phél mén’ma’nh
né cta cong nJLvhr vé tinh, viee sir dung dir icu vien tham cing vér viée két hop mo hinh toan Frong c1?c linh
wire khi tromg, thity van, quan Iy nguon nuoc i ve.... dang timg budc phat huy dl_mc hiéu qua. Bai bao nay
Jien hiéu ket qua nghien ciru két hop dir Jiew wén tham vér mo hinh toan 1FAS dé mé phong dong chay la
¢ho luu vire song Nam Non - mat phu luu chinh coa song Ca. Két qua hiéu chinh mé hinh IFAS tran la
thang 6/2011 cho he <o trong quan R* = 0,90. hé s6 NSE = 0,90; con két qua kiém dinh lai mé hinh IFAS véi
wan Ji thang 8972018 cho hé s6 R¥ = 0,83 va hé s6 NSE = 0,81. Két qua nghién ctru cho séng Nam Non co
1hé img dung cho toan bo luu vie song Ca va cac luu vuc song cé rit it hoac khong cé tai liéu do dac cic

yéu 10 khi tuong, thiy van.

Tir khéa: Song Ca. Jins viee Nam Nom, vién thim. IFAS, GSMAP.

1. BAT VAN BE

Song Ca ¢6 dién tich luu vue 27.200 kmi?® phan bo
trén lanh thé bai mrac Viet Nam va Lao. o] Viet Nam,
song Ca ndm wén dia gidi hanh chinh cia cac tinh
Ngh¢ An, Ha Tinh va Thanh Hoa. ¢6 tong dién tich
17.730 kv, chiem khoang 65% dién tich toan hnu vuc.
Dong clhinh song Ca déan 531 km, trong do ¢o 361 km
phia ha leu chay wén lanh the Viet Nam. Voi gan 35%
dien tich T vae phia thuong ngudn néam trén lanh thé
nroe ban, cung voi nguon tai nguyén thién nhien
phong phi va da dang. song Ca co vai tro dac biet
quan trong cho phat trién kinh 1é - xa hor va an ninh
quac phong doi vai ba tinh ving Bac Trung bo noi
riéng va ¢a nuov noi chung (1],

L e song Cala mot trong nhimg ving chju
anh hudmg nang né cua thien tai lu lut Hang nam
nuoe 1ot thwong nguon do ve gay 10 quet va sat 1y
dat cac kKhu vae trung du mien nui. lam ngap lut cace
thung ling va vang ha lueu, lam ton that sin i
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tai san cua nhan dan, anh huong nghiém trong dén
sur on dinh va phat trién kanh té - xa héi cua cac tinh
Nghé An va Ha Tinh. Cac tran 10 xdy ra vao thang
672011, thing 8/2016 va thang 8/2018 l4 nhimg vi du
rat dién hinh. Nghién ctu qua trinh hinh thanh dong
chay lu tir thuong nguon séng Ci ¢6 y nghia cuc k
quan trong dGi vai viéc canh bao thién tai cho khu
vue ha du. Tuy nhién do phin l6n ving thueng lw
song C4 non binh thanh va phat trién 1a lai nim bén
nuoe ban Lao, khéng ¢6 s6 ligu hodc ¢6 rat it s¢ liéu
co hén quan phuc vy nghién cau.

Trong nhimg nam gan day cong nghé vién tham
d?ng duoc nghién ciru img dung réng réi trong héu
hét moi linh vie trong do ¢ quan Iy tai nguyen nuée
Mol 1rong nhl?ng thé manh cia cong ngheé vién tham
la- cung €ap s6 liéu chi tiéf va chinh x4c su bién dng
tc]ua diéu kién ty nhien va xa hoi cac luu vue song |
S:}; :T:r:h:g-y v:) :;mx £ian khong phan biet 46 l
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quan tam. Bai bao nay gioi tséu két qua budc dau
nghién ciu két hop cac s6 héu vién tham vér mé hinh
toan mo phong dong chay la trén heu vue thuong lu
song Ca.

2. PHUDNG PHAP NGHIEN CUU

2.1. Pham vi nghién cim

Ving thuong nguon luu vue song Ca c6 hai song
nhanh gom Nam Non va Nam Mé. Ca hai nhanh
song nay déu bit ngudn tir lanh thé ctia nude ban
Lao. nhap luu tai nga ba Cira Rao truée khi chay ve
ha du song Ca. Pham vi nghién ciu ing dung 56 liéu
vién tham két hop mé hinh toan mé phong dong
chay mua 1o duoc gidi han cho luu virc song Nam
Non vé dén thuy dién Ban Ve, Tong dién tich huu vire
song Nam Non Lnh dén nga ba Cim Rao khoang
8.700 km? nhung chi c6 khoang 20% dién tich vén
1.730 km? ndm trong Janh tho nuoc ta, con lai nam
trén lanh thé nuoc ban Lao.

AAS 00 LUUYUC MM NGA THEDNG LU SO 4 N

A

Hinh 1. Ban d6 luu virc Nam Non, thugng hru séng Ca
' 22 Mo hinh IFAS
Mo hinh IFAS 1a tap hop cac bo cong cu véi giao
: dién do hoa phuc vu cho viéc xay dymg mé hinh phan
bé mua - dong chay. Dé két hop so liéu tr cong nghe
vién tham vao trong mo hinh phuc vu tinh toan dong
“chay ren lnu vue song Ca, nghién ciu nay lya chon
“m6 hinh [FAS. Mo hinh 1FAS ¢o [oi 1a mé hinh thiy
“van phian bo Public Works Research Institute
“Distributed Hydrological model (PWRI-DHM) [2] co
kha nang tr dong va nhanh chong xir Iy s6 liéu vién
“thim dua vao mo hinh tinh toan; con céng nghé vién
"tham «6 kha nang cung cap s6 licu theo khong gian
“vit thét gran. Cau bruie cia mé hinh PWRI-DHM gém
“ciac mo hinh dang bé chira nhur sau:
: Mo hinh bé ¢hira nuoe mat (surface tank
model): bao gom cac yéu to dong tham vao tang

chira bao hao, dong chay bé mat, khu trir bé mat. béc
thoat hoi nuge....

Mo hinh bé chia tang chua bdo hoa
(unsaturated tank model): bao gom cac véu to dong
thim xudng tang ngam, dong chay dudi lop mat. khu
trie duon lop mat....

- Mo hinh bé chira ngam (aquifer tank model):
bao gom cic yéu t6 dong chay ra khol tang nuovc
ngam, 16n that dong chay ngam.

- M6 hinh bé chim song suéi (river tank modcl):
mo ta hm luong dong chay trong séng.

2.3. Dit lieu nghién ciru

- $6 lieu mua ve tinh cé dé bao phu tean cau co
kha nhiéu voi nhimg dic tinh ky thuat khac nhau
nhu d¢ phan giai vé khong gan, do phan giai vé tho
gian. Cac dir lieu mua v¢ tinh GPM. GSMAP,
CHIRPS, CMORPH duoc Bui Tuan Hai va Nguyén
Van Tuan (2018) [3] nghién cuu, phan tich va so
sanh vai dir liéu mua thue do tai 12 tram khi tuong
cdp | trén toan huu vie song Ca. K&t qua nghién ciu
cho thdy mua vé tinh ¢6 kha nang nhan dién ngay
mua va khong mua kha (6t véi mue o chinh xac dat
11 70% s6 ngay: hé so tuong quan Pearson (R) giira
luong mura ngay thyc do va mua v¢ tinh dat i 0,26
dén 0,56, gitra téng luong mua thang thye do va mua
vé tinh hé 56 R dat tir 0,57 dén 0,96. Nghién ctru nay
str dung dir lieu mua GSMAP do né ¢é dd phan giai
khong gian cao 0,1° (khoang 10 km), dé phan gidi vé
thoi gian Ja mot gié, dir héu duoc cung cdp hén tuc,
do tré thap so véi cac dir liéu khac.

- D6 cao dia hinh cing buéng déc dia hinh 12
nhimg s6 liéu dau vao quan trong (rong viéc xac dinh
hudng dong chay va phan luu dong chay, phan cic
tiéu luu vuc, phan bé dong chay trong mé hinh phan
bé. Dit lieu mo hinh s6 49 cao (DEM) toan céu la so
li¢u phé bién trong nghién ctu vé dia hinh. Két qua
nghién ciru cua Bui Tuan Hai va nnk (2019) (4] vé 3
dirliéu cua DEM la ALOS, ASTER va SRTM cho biét
voi do cao tir 50 m tré lén cac s6 hiéu DEM toan cau
thé hién rat tot dia hinh cta luu vyc séng Ca, trong
do hé s6 tuong quan R? gitra dir liéu DEM toan cau va
s6 ligu tir ban do dja hinh hru vuc séng Ca 1/50.000
déu cao hon 0,98. Két qua nghién ciru cling cho thay
dir licu ALOS 161 hon ASTER va SRTM. Trong
nghién ciru nay, dir lieu ALOS sé duec sir dung dua
vao phan chia luu vue, tiéu luu vire va xac dinh huong
dong chay trong mé hinh IFAS.
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- M¢t 20 dir lieu toan cau khac cung dugpe s
dung rong cung cap 6 licu dau vao nhu 6 ligu lop
phi bé mat toan cau (GLCC) cua Co quan Dia chat
Hoa Ky (USGS) va Ban dé s6 dir liéu dat toan thé
wor (DSMW) coa Té chire Luong thue va Nong
nghiép Lién Hiép Quoc (FAO).

Dé so sanh. danh ga giira 6 lieu thue do va mo
phong, llrcv)lng nghién ciru nay da su dung sTo héu |

il : i 3

.
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e Rap Ve
lrong dong chay 16 thue do vé thuy iflf";llfm ¢
trong hai trén 16 thang 6/2011 va thane 8 201

3. KET QUA NGHIEN CUU VA THAD LUAN
3.1. Thiét lap mOhinhphAanFAS

311, Thiet lip thong o chung ve ln i <o
mé hinh IFAS

(b)

Hinh 3. S6 ligu (a) dia ch4t va (b) 16p phit bé m4t dira vio mé hinh [FAS

Do khong ¢6 cac 6 héu dia hinh, dia chat phan
dign tch huw vie ndm o nuor ban Lao nén trong
nghién et nay <ur dung dir lieu DEM ALOS d6 phan
giai 30 m va cong cu GIS phan chia hru vue, phan
chia song sudi thong qua mo dun Basin Data
Manager: sir dung s6 liéu lop phtt bé mat toan cu
GLCC va ban dé =0 dir liéu dat DSNTW dé dua vao
mo hinh [FAS (xem hinh 2 va inh 3).

» (a)

2.1.2. Thiét lip thong s6 mé hinh IFAS cho fuu
vire Nim Nom

Hé don gian hoa mo hinh ciing nhu tang téc do
chay mo hinh trong viec mé phong dong chay cho
tran 1 c6 thoi gian van gio hogc vai ngay, nghién ctru
nay lira chon mé hinh bé chira hai lop. Vér ma hinh
bé chira hai 16p can thiét lap thong $6 mo hinh cho
ba bo thong s6 bao gom lop dong chay mat, lop déong
chay tang ngam nuoc va lnvp_ SONg suobL.

d

(b)
Hinh 4. Théng 6 (2) dong chay mat (surface) va (b) sdng suéi (rver course)
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3.1.3. Thiét Iap dir liéu mua cho mo hinh [FAS

Dir lieu GSMAP duge sir dung trong nghién ctu
nay la dir lieu GSMAP_Gauge version 6 (Thuat toan
GSMAP duoc nang cip lén phién ban V6 vao thang
9/2014). Dir lieu mua GSMAP_Gauge )a san pham
dugc hi¢u chinh sd lieu GSMAP_MVK cing véi phan
tich dfr liéu cac tram mua toan cau duoc cung cap boi
NOAA

3.2. Két qua hieu chinh va kiém dinh mé hinh
IFAS

Thiy dién Ban Vé duoc dua vao van hanh va
khai thac tir nam 2010. Tir nam 2011 dén 2019 trén
dong Nam Non xuat hién ba tran la lon vao thang
6/2011, thang 8/2016 va thang 8/2018. Nghién ctu
nay sé sir dung mé hinh IFAS dé mo phong tran io
thang 6/2011 véi cac thong s6 duoc hiéu chinh va
kiém dinh lai mé hinh vén tran 1t thang 8/2018.

3.2.1. Két qud hiéu chinh mé hinh IFAS cho trén
i thing 6/2011

Dé mé phong cho tran la thang 6/2011 luu vye
Nam Nom, cac bé thong sé ctia mé hinh da dugc higu
chinh dam bio viéc mé phéng la chinh xac nhat vé
thoi gian xuét hién dinh 1t va luu luong 1a 1ém nhat.

Trong cac by théng sé ciia md hinh, théng sé
lop bé mat (surface layer) va 16p ngam nudc (aquifer
layer) duge dung dé hiéu chinh mé hinh; con théng
s 16p sang sudi (river course) dugc thiét lap dua
trén thuge tinh ctia cac song va nhanh séng, do dé s@
khong dugc sir dung dé higu chinh nhdm tranh vige
mat 6n dinh cia md hinh, theo khuyén cio huong
dan sir dyng cta IFAS [2].

Pamtilat CoeleeXNGEN 0D
B P Corer
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Hinh 5. K&t qua m6 phong tran la 6/2011 véi md
hinh IFAS

Hinh 5 va hinh 6 giéi thiéu két qua su dung mé
hinh IFAS dé mé phong tran la 6/2011 tai thiy dién
Ban Vé sau khi da hiéu chinh cac bé théng so 16p bé
mat (surface Jayer) va 16p ngam nuac (aquifer layer)
va so sanh gitra gia tri thyc do véi gia i mo phong.

Két qua tinh toan h¢ sé tuong quan R° giira luu
luong la thyc do va mo phong dat R®* = 0.90 con he
s6 Nash-Sutcliffe (NSE) giira thuc do va mé phong
cang dat NSE = 0,90. Nhu vay két qua mé phong
dong chay la thang 6/2011 la chap nhan duge (xem
hinh 7).

S0 sanh lu luomg [9n nhit Q max gisa (hut do vi mé phéng

Hinh 6. So sdnh két qui mé phdng véi thyc do trén la
6/2011

Tuang quan gira gia teg wu lugng lén nhdt Q max giiva thire
do vé mo phong (a1 thily dién Bin V&

Hinh 7. Twrong quan gitra mé phéng va thue do trin
11 6/2011

3.2.2 Kétqua kiém dinh lai mo hinh IFAS vor
trdn i thang 8/2018

Mac di két qua mo6 phong véi viec hieu chinh
cac bo thong s6 cho déng chay 13 song Nam Non véi
tran la thang 6/2011 la kha tét, tuy nhién van can
kiém dinh lai mo hinh dé dam bao két qua mo phong
ctia mo hinh véi bo thong s6 1a chinh xac. Trong néi
dung nghién cru nay, tran la thing 8/2018 da dugc
xem xét dé danh gia kiém dinh lai mé hinh IFAS.
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Hinh 8. Két qua mo6 phéng tran la tir 10/8 dén
10/9/2018 bing mé hinh [FAS

LRI AWENK LA MRS 0 A

Hinh 9. So sanh két qua md phéng va thye do tran 1
or 10/8 dén 10/9/2018

Hinh 10. Twong quan gitra m6 phong va thyc do tran
la tir 10/8 dén 10/9 nam 2018

Tran la thang 8/2018 ¢ thuong hwu séng Ca co 2
dinh: mot dinh xuat hién vao ngay 17/8 var lnu lugng
4.199 m*/s, dinh thy 2 vao ngay 31/8 véi lwu luong
1.263 m*/s duge sir dung dé kiém dinh lai mo hinh
lir. Két qua kiém dinh fa mé hinh cho tran 1o kéo dai
tir 10/8 dén 10/9/2018 tar Ban Ve duoc thé hién tren

100

hunh & va linh 9. Két qua ginh toan hie <0 lU‘")ﬂ ((’;':Bn
R* guira o lugng 1 thuee do va mo p e .13 R’ - ”.];rc
xem hinh 10, con hé s6 Nash gitra 110 phang va fh
dola NSE = 0.51.

323 Nhin xet chung vé k&t qu: whién et

o s dung md

Két qua nghién el cho iy viee TS
vao tur dir liéu

hinh 1FAS két hop voi thong xo dau h
vién tham dé mo phong cac tran 1o xudt hien ‘Te‘“ I
vue song Nam Non dam bao chinh xac va phit hop
voi qua trinh hinh thanh cac tran 1o da xa¥ ra frong
thyc té.

4.KET LUAN

Nghién ctu ndy da st dung mo tunh IFAS véi s6
héw dau vao tir die liéu vién tham dé mé phong dong
chay 1 cho hau vue Nam Non ¢ thuong lru s(‘m‘g Ca
vé thuy dién Ban Ve, Mo hinh IFAS c6 uvu diém la
kha nang X Iy khdi luong 16n va da dang cac ngudn
dur lieu vién tham, dac biét 1a cde di liéu mua vé tinh,
thén gian tinh toan mo phong nhanh. Céc dir liéu vién
\him duoc nghién ciu s dung 1 $6 liéu mura vé tinh
GSMAP va dir licu DEM ALOS. Két qua img dung
mé hinh IFAS dé mé phéng, hiéu chinh cho tran la
6/2011 va kiém dinh lai tran 1d thang 8/2018 cho cac
hé s6 tuong quan R? va heé sé Nash giira thue do va
mo phong 14 chap nhan duoc nhur da néu & trén. Kel
qua cua cac nghién ctru cho thay viéc sir dung dir liéu
vién tham da cai thién chat luomg cla cic mod phong
dong chiy 1 cho khu vuc it s6 héu hoic khéng c6 s6
lieu, hé tro cong tic van hanh thiy dién Bén Ve
trong diéu L€l dong chay 10, gidm thiéu tic dong cho
ha du tuu vuc song Ca.
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STUDY ON APPLICATION OF COMBINATION REMOTE SENSING DATA AND [FAS MODEL IN
SIMULATING FLOOD FLOW IN NAM NON WATERSHED OF CA RIVER
Bui Tuan Hai, Le Quang Vinh
Summary

The Ca Rwver is a large river basin in the North Central region. with a catchment area of 27,200 km*
distributed m the termtory of two countnes: Vietnam and Laos. Floods are a type of natural disasler that
frequently occurs in the North Central region. especially in the mountainous areas of Nghe An and Thanh
Hoa provinces. The study of flood flow 15 extremely important for alerung downstream areas, minimizing
the impact of floods, especially the study of flood flows from the upper Ca river. 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 felds of meteorology, hydrology. basin water
management ... are gradually developing effective. This paper introduces research results combining
remote sensing data with IFAS model to simulate flood flow for the Nam Non nver basm - a major tributary
of Ca river. The simulation results by IFAS model is quite good. modification model with the 6/2011 flood
cvenl, the correlation coefficient R* = 0.90, Nash-Sutcliffc model efficiency coefficicnt (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 nver basins with lttle or no meteorological and hydrological
documents.
Keywords: Ca river, Nam Non watershed, remote sensing, IFAS, GSMAP.
Ngudi phin bién: TS, Lé Hing Nam
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