Nghién ciru
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Tém tit
Viéc danh gid chdt lwong cdc nguon mwa vé tinh phuc vu cho viéc mé phong dw
bdo dong chay vé cdc ho chira & nhitng khu viec thiéu sé liéu déng vai tro hét sirc quan
trong trong viéc ndng cao dg chinh xdc két qua duw bdo dong chay dén. Nghién ciru nay
thir nghiém sir dung mé hinh thity van HYPE dé tinh todn dong chay dén tram thity vin
Paik Mot, luu viee séng Sé San tir cdc nguon muwa vé tinh khdc nhau nhi GPM, ERAS,
GSMAP, MSWEP, HydroGFD, V-forced. Két qud nghién ciru so sanh véi s6 liéu thuc
do tram Pik Mot cho thdy dit liéu miwea vé tinh V-forced cho két qua mé phong dong
chay phit hop nhdt véi cdc chi s6 CC = 0,83; KGE = 0,82 va NSE = 0,65. Tir dé dé
xudt siv dung mé hinh HYPE va nguon muwea vé tinh V-forced dé tinh todn va di béo
dong chay dén cho cdc luu viee séng thuge i viee séng Sé San voi cac lieu viee thiéu
hodac khong co tai liéu quan trdc mdt dat.
Twr khéa: HYPE; Dong chay; Song S€ San; Mua v¢ tinh.
Abstract
Assessment of the usability of satellite rainfall data for streamflow simulation
using the HYPE hydrological model: Application to the Se San river basin
Evaluating the quality of satellite rainfall data for streamflow forecasting in
reservoir inflow simulation is crucial for improving forecast accuracy, especially in
data-scarce regions. This study tested the use of the HYPE hydrological model to
calculate the streamflow at Dak Mot Hydrological Station in the Se San river basin using
various satellite rainfall sources such as GPM, ERAS5, GSMaP, MSWEP, HydroGFD,
and V-forced. Compared with observed data from Dak Mot station, the results show
that the V-forced satellite rainfall data provided the best streamflow simulation results,
with performance metrics of CC = 0.83, KGE = 0.82, and NSE = 0.65. Based on these
findings, the study suggests using the HYPE model and V-forced satellite rainfall data
for streamflow forecasting in the Se San river basin, especially for catchments with
limited or no ground-based observational data.
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Nghién cuu
1. Pit van dé

Dit liéu mua dong vai tro v cung
quan trong trong viéc st dung cdc mo
hinh thily van dé tinh toan va du bao dong
chay. Thuc té & nhing luu vue ving mién
nui thi dit liéu mua cda ludi tram quan
trac va cac tram khi tuong trong ludi tram
qudc gia thuong rat thua, ngin va khong
dong b [1]. Pay 1a kho khin 16n nhét
trong viéc sir dung cdc mo hinh thiy van
dé tinh toan va dy bao dong chay vé cac
hé chira ¢ nhitng khu vuc nay.

Hién nay, trén thé gidi da phat trién va
dua vao str dung nhiéu mé hinh toan thily
van c6 thé sir dung dong thoi céc sb liéu
quan trac mat dat va cac s liéu tir khong
gian nhu s6 liéu mua, gié, am, 4p, nhiét véi
d6 phan giai khong gian dat dén 5 km va
tan suét quan sat khoang 3 gid nhu vé tinh
GPM (Global Precipitation Measurement)
cia NASA, TRMM (Tropical Rainfall
Measuring Mission) va cac v¢ tinh khac da
tao diéu kién cho viéc du bao dong chay
vé ho chtra & nhimg ving thiéu so liéu khi
tuong thuy van, dac biét 1a s6 liéu mat dat.

Pé danh gia cac sai sb ciia cac san
pham mua vé tinh, mot sé nghién ctu da
so sanh truc tiép gia tri 6 ludi mua v¢ tinh
V01 gia tri mua tai tram do mat dat [2, 3,
4] hoac thong qua cac mo hinh thuy van
mua - dong chay dé danh gia kha nang mo
phéng dong chay [5], trong d6 viéc ung
dung cic mé hinh thiy van dé danh gia
chét luong mua pht hop hon do viéc danh
gia dugc tién hanh trén ciing quy mo luu
vuc nén khong bi &nh hudng boi sy chénh
léch quy md so sanh ¢ phuong phap thu
nhat (6 ludi va diém) [6].

Nghién ctru cua nhom tac gia Chong
Wei va cong su da su dung moé hinh thuy

van SWAT va san pham mua khac nhau nhu
dau vao dé mo phong dong chay dén luu
vuc Huaihe (Trung Qudc). Nghién ciru da
so sanh danh gia dong chay tir cac ngudn
mua khac nhau va két luan nhu sau: (1) Véi
quy mo ludi-diém, luong mua thu thap bing
cach su dung ban ghi dir liéu khi hdu mang
no-ron nhan tao (PERSIANN-CDR) cho do
chinh xéac vé1 mure d cao, (2) trong khi véi
quy md luu vuc vira va nho thi nguén dir
liéu mua toan cau cua Trung tim Dy bdo
Khi hau (CPC) ciia NOAA cho két qué tét
hon so véi cac ngudn dit liéu khac [7].

Viéc tng dung mé hinh thuy vén
HYPE trong viéc mé phong dong chay
da dugc ap dung thanh cong trén céac luu
vuc khic nhau ¢ Viét Nam nhu trong
nghién ctru cua tac gid Tién.L.T.Du da
mo phong tinh toan du bao dong chay trén
hé théng song Mé Kong [8], hodac danh
gi4 anh huong cua hd chira dén dong chay
va van chuyén bun cét trén luu vuc séng
Srepok, Viét Nam cua nhém tac gia Bui
Thi Phuong Thao va cong su [9].

Nghién ctru nay sir dung s6 liéu khi
tugng, dac biét 13 s6 liéu mua vé tinh
tir cac ngudn GPM, GSMAP, MSWEP,
ERA, hydroGFD, V-forced va dir li¢u
mua tai cac tram miat dit thudc luu vuc
song Sé San nhu s6 liéu dau vao ctia mod
hinh thity van HYPE dé dénh gi4 tinh phu
hop va lua chon ngudn mua khi mé phong
dong chay cho céac luu vuc nhé trong luu
vuc song Sé San trong truong hop thiéu
hoac khong c6 tai liéu miat dat.

2. Dix liéu va phwong phap nghién

4

ciru
2.1. Khu vuc nghién ciru

Song Sé€ San la phu luu bo trai cua
song Mé Kong, bat ngudn tir phan phia

4
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Bic cao nguyén Gia Lai - Kon Tum,
chay trén lanh tho hai nudc Viét Nam
va Campuchia, nhdp vao song Srépok
gan Stung Treng. Song Sé San phia Viét
Nam ¢6 luu vuc rong 11.465 km?. Phia
Bic giap song Thu Bon; Phia Nam giap
song Ba, laDrang; Phia Dong giap song
Tra Khuc, Song Ba; Phia Tay gidp Lao va
Camphuchia. Song S€ San c6 hai chi luu

Nghién ciru

la Krong Poko o phia hitu ngan va Pak
Bla phia ta ngan. Song Pik Bla d6 vao
song Sé San tir bo trai; Tinh dén tram thay
van Kon Tum ¢6 dién tich luu vuc 1a 2.968
km? va chiéu dai séng 13 123,4 km. Song
Kréng P6k6 c6 dién tich luu vuc 3.230
km? véi chiéu dai séng 1a 125,6 km. Pham

vi nghién ctru dugc thé hién qua Hinh 1.
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Hinh 1: Khu vuc nghién ciru

2.2. Phwong phdp nghién ciru

Dik liéu mat dat

(muwra, nhiét do, 34 m,
dong chay....)

Thu thap va xi Iy di¥ lidu

DiF liéu vé t‘inh
{ mwra, nhiét @, 6 am, I6p pha
thuc vét, st dung dat, dia hinh .)

A

—_—

Moudn dif liéu mura
MSWEP

—

P —
Ngudn dif liéu mua

GSMAP — ki
Mé phong dong
chay
A
Ngudn diF liéu mura
GPM
e .
v

Hiéu chinh lai cac
théng 56 cla md hinh

Ngudn diF lidu mua
ERA

| —

——
Ngudn diF liéu mwra
hydroGFD
-~

%
Ngudn diF lidu
mua GM force

N |

Két qua md phéng

Hinh 2: So dé nghién ciru
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Nghién cuu

Trong nghién ctru nay thu thap va xur
ly cac dit lidu tir vé tinh bao gdm céc ngudn
d@ liéu mua khac nhau (GPM, GSMAP,
MSWEP, ERA, hydroGFD, V_forced) va
cac dir liéu vé dia hinh, nhiét do, st dung
dat két hop véi cac dit liéu tai tram do mat
d4t nhim tao ra bo sb liéu dau vao cho mo
hinh thuy van HYPE mo phong dong chay
trén khu vuc nghién ctru. Sau khi qué trinh
hiéu chinh va kiém dinh mé hinh thuy vin
dat duoc két qua tét, 4p dung mé hinh nay
mod phong dong chay ¢ khu vuc nghién
ctru voi cac ngudn dit liéu mua khac nhau
nham d4nh gia kha nang sir dung nguén dir
liéu mua vé tinh. So dd nghién ctru dugc
thé hién tai Hinh 2.

Tur qué trinh thu thap, phan tich xu
ly dir liéu cho théy cac yéu t6 nhiét do, su
dung dat va 16p phu bé mit, d6 Am va dia
hinh khu vuc nghién ctru 1a khong thay

d6i, vi vay trong nghién ctru chi thay doi
cac dir lidu dau vao mé hinh HYPE 1a dix
liéu mua theo cac ngudn mua khac nhau
dé mo phong dong chay cho luu vuce song
Sé San. Két qua mo phong dong chay véi
cac ngudn mua khac nhau dugc so sanh
v6i két qua md phong dong chay tir ngudn
mua tai tram do Dak Mbt.
2.3. Dir liéu nghién cuu

Nghién ctru d3 st dung cac ngudn dir
liéu mua, nhi¢t do, luu luong dong chay
dugc ap dung trong nghién ctru bang viée
thu thap tir cac dir li€u v¢ tinh va dir licu
tram quan tric mat dat trong dé cac dir
liéu lwgng mua va nhiét d¢ dugc thu thap
tir v€ tinh, dir liéu dong chay tai cac tram
do duogc thu thap tir cac tram thuay van.
Céc thong s6 dit liéu tai khu vuc song Sé
San dugc thé hién qua Bang 1.

Bing 1. Thong sé dit liéu mé hinh

Loai dii Thoi gian | D¢ phan | D¢ phin
in Nguén dit liéu thu thap | giaitheo | giaitheo
liu S A v
: dit liéu | khong gian | thoi gian
Global Precipitation Measurement Integrated
MultiSatellitE Retrievals for GPM (GPM-|2001 - 2023 0,1° 30 phut
IMERG) v6
Global Satellite Mapping of Precipitation . .
(GSMaP) 2001 - 2023 0,1 1 gio
« ... |Multi-Source Weighted Ensemble Precipitation . .
Mua v¢ tinh v2 (MSWEP v2) 2001 - 2023 0,1 3 gio
European Centre for Medium-Range Weather . .
Forecasts (ECMWF) fifth generation (ERAS) 2001 - 2023 0.5 Lgio
Hydrological Global Forcing Data 2001 - 2023 0,5° 1 gio
V-forced (merge product from five data sources . .
GPM, GSMAP, MSWEP, ERA5) 2001-2023) 0,1 L gio
Dia hinh | Sentinel-1 SAR and SRTM DEM 2002 30m -
Nhi¢t d0 | Nhi¢t do ngay trung binh, dir liéu toan cau GFD 1979 - 2023 0,25° 1 gio
Luu lugng e sl N A )
dong chiy Tram thuy van Dak Mot 1979 - 2022 - 1 ngay
St dung 3| pox oentinel-2 imagery 2018-2023|  10m -
16p phu
6
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2.4. Mo hinh thuy van HYPE

M6 hinh HYPE (Hydrological
Predictions for the Environment) duoc
phét trién boi Vién Khi tugng thuy vin
Thuy Pién (SMHI). Pay 1a mot mé hinh
thuy van thong sé ban phan bd cua nudc
va chat luong nudce, dugc chay dudi hé
diéu Window hodc Linux. Cdc ma duoc
viét bing ngoén ngir l4p trinh Fortran
va mot ma nguén mo dudi dang Lesser
GNU Public License. Cu tric md hinh

Mua Nhiét o

Nghién ciru

HYPE dua trén cach tiép can da luu vuc
cho phép mé hinh héa ddng thoi nhiéu
luu vyc con hay luu vuc song dugc chia
thanh nhiéu tiéu luu vuc va mdi tiéu luu
vuc sé st dung HYPE dé tong hop cac
don vi thuy van (HRU) thanh duong
qué trinh cua tiéu luu vuc d6, dua trén
dac diém mua, dia hinh va st dung dat.
Nguyén ly ciia m6 hinh la dong chay
hinh thanh tir mua, chiu tdc dong cua cac
diéu kién mat dém.

Déng chay tran

Mura, béc hoi

Bia hinh

S s
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Hinh 3: Cic qud trinh dién todn trong mé hinh HYPE

Qua trinh phan chia cac luu vyc tinh
toan nham cung cap dit liéu diu vao cho mo
hinh HYPE, trong nghién ctru da su dung
phan mém WHIST (World Hydrological
Input Set-up Tool) duoc phat trién boi Vién
Khi tuong thily van Thuy Dién (SMHI) dé

tao cac luu vue dya trén dit liéu dia hinh sb
hda do cao DEM véi ty I¢ 30 x 30 m, qua do
thiét lap cac dit liéu vé ACC (Accumulation)
va DIR (Direction) tir cong cu hydrology
ctia ArcGIS. Céc budc thyuc hién duge thé
hién dudi so do sau:

flow accumulation)

; hiét lap cac thong =6 dio
Lién ket Arems vin vao WHIST Xdc dmh khéng gian
WHIST (DEM; flow dnection, vimg nghién

Xac dinh hm phan ba 1__ Eiéc dinh cac v1 tri tram
phin

J" Eﬂ}' vin vi dp hé chira

Hinh 4: So db tinh todn xdc dinh cdc lwu viee by phin

2.5. Phwong phap danh gida

Két qua mo6 phong dong chay da
dugc so sanh vdi dong chay thuc do
thong qua cac tiéu chi thong ké nhu

hé sb twong quan tuyén tinh (R), sai sé
quan phuong trung binh (RMSE), hé s6
Nash-Sutcliffe (NSE) va hi¢u suat Kling
- Gupta(KGE).
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trong do, cm: La gia tri trung binh cua
mod phong; rm: La gid tri trung binh cua
thuc do; cd: La do léch chuan mé phong;

rd: Do 1éch chuén thuc do; c;: Gia tri tinh
toan; r;: Gia tri thue do.

3. Két qua va thio luin

3.1. Két qud hiéu chinh va kiém
dinh mo hinh

Nghién ctru stt dung mé hinh HYPE
duge hiéu chinh mé hinh véi s6 liéu dong
chay thuc do trong giai doan 2002 dén 2008
v6i s6 liéu dau vao 13 mua tram. Két qua
hiéu suit mé hinh tinh toan dong chay duoc
danh gia qua tram thily van Dak Mot véi hé
s6 CC (0,83), hé s6 KGE va hé s6 NSE lan
luot 14 0,82 va 0,65 két qua bo thong sb mo
hinh dugc thé hién qua Bang 2.

Bing 2. Bj thong sé moé hinh HYPE véi gid tri hiéu chinh va khodng gid tri cho phép

TT Thong s0 Ky hiéu | Hiéu chinh Pon vi Min | Max
1 Su thodt hoi nudc cua céac 16p wefc 0,473 - 0,05 0,5
dat WCWp 0,13 % 0,05 | 05
2 Do rong ca céc 16p dit wcep 0,15 % 0,05 0,5
3 D¢ tham cua dat mperc 113,4 mm/ngay 5 120
4 Hé s6 tré dong chiy bé mit Ires 0,34 - 0,05 0,6
macrate 0,29 - 0,05 0,5
5 H¢ dong chay ngam mactrinf 3,75 mm/ngay 0 100
mactrsm 0,35 - 0 1
6 H¢ s0 boc hoi cua dat cevp 0,17 mm/ngay/Co | 0,15 | 03
1000 Tram DPak Mot
CcC: 0383
_ 800 KGE: 0,82 —— Q_Mo phongm3/s
:: NSE: 0,65 ——Q_Thucdom3s
Yo
E
2 100
£
= 200
. . i .2 y " = ,
4/19/2001 9/1/2002 1/14/2004 5282005 101012006 22212008 7/6/2009
Théi gian

Hinh 5: So sanh giita dong chday mé phong va dong chdy thuc do trong giai doan hiéu
chinh mé hinh

Nhu vay qua trinh hiéu chinh m6 hinh
HYPE vdi dit liéu mua tram do trong giai
doan tir ndm 2002 dén 2008 dat duoc két
qua twong dbi tot, vi vay nghién ctru sir
dung b6 théng sé mé hinh nay dé kiém dinh

md hinh trong giai doan tir nam 2009 dén
2016. Két qua so sanh mo phong va thuc
do trong giai doan kiém dinh dugc thé hién
trong Hinh 6, vdi cac hé s6 CC dat 0,75 hé
s6 KGE dat 0,74 va hé sb NSE dat 0,6.
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Tram Dak Mot

1800
1600 —Q_Mopheng
Aarin m3/s
~ 1400
2
T 1200
Tt =
op 1000
E 800
2
g 600
= 400
200
0
2222008 762009 11182010 412012 SA42013 12272014 5102016 9222017
Thei gian

Hinh 6: So sanh luu lwong tinh todn va thue do trong giai doan kiém dinh mé hinh

3.2. Pdnh gid chit lwong cdc nguon
muwa vé tinh

Sau khi hiéu chinh va kiém dinh mé
hinh HYPE d3 dat yéu cau trong viéc mo
phoéng dong chdy, nghién ctru da st dung
bo thong sé mé hinh nay dé mo phong
dong chay trén hé thong song Sé San tir
cac nguodn dir liéu mua khéc nhau. Qua d6
phan tich danh gia lya chon ngudn di liéu

+ Dit lieu muwa V-forced

mua phil hop nhit v6i mé hinh thuy van
HYPE ap dung cho vung nghién ctru.

Trong nghién ctru da lwa chon
khoang thoi gian mo6 phdéng tir nam 2001
dén 2009 dé mo phong gia tri dong chay
trung binh ngdy trong nhiéu niam (bao
gom dong chay mua I va mua kiét) dé
danh gid chit luong cac ngudn mua trong
cac thoi ky khac nhau.

Dik liéu mwa V-forced
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g0 NSE: Oﬁwmﬁ-
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YTy
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10

+ Nguon ditu liéu muwa GPM

Nguébn dir liéu mwa GPM
cc:077 i o _ o — :
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+) Dir liéu mwa ERA
cc078 Dirlien mwa ERA
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+) Dit lieu muwa HydroGFD

CC:0,76
KGE: -0,01
NSE: -0.8

THI s
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Nghién ciru

Dik liéu mwa hydroGFD

Nira tram Dk To

.I..lmg'ug muea (mm)

10/10:2006 222/2008 7/6/2009

Théi gian

Bdng 3. Bang so sanh cdc chi so danh gia chat lwgng cdc nguon mwa vé tinh

TT Ngudn mua Hé¢s6 CC | Héso KGE H¢ s0 NSE
1 Mua Dak Mét 0,83 0,79 0,66
2 Mua V-Forced 0,83 0,82 0,65
3 Mua P ERA 0,79 0,57 0,30
4 Mua P GPM 0,77 0,59 0,30
5 Mua GSMAP 0,69 0,34 0,26
6 Mua MSWEP 0,71 0,20 -0,53
7 Mua Hydro GFD 0,76 -0,01 -0,84

Tir két qua so sanh gid tri luu luong
tinh todn véi gid tri thuc do cho thdy ngudn
dit liéu mura vé tinh V-force va cho hiéu xuét
mo phong dong chay trén Iuu vuc S€ San 1a
t6t nhat so v6i cac ngudn mua khac. Cac chi
sd danh gia CC, KGE va NSE dat gid tri lan
luot 13 0,83; 0,82 va 0,65 vuot trdi so véi
cac ngudn mua khéc. Trong khi d6 ngudn
dir liéu mua vé€ tinh Hydro GFD cho hiéu
xudt mé phong dong chay 1a kém nhét.

4. Két luan va Kkién nghi
4.1. Két lugn

Nghién ctru dd xdy dung dugc bo sb
liéu mo6 hinh thiay van HYPE mo6 phong
qua trinh mua - dong chay trén luu vuc
song S€ San va dat dugc hiéu suét tuong
dbi tot trong qué trinh hiéu chinh va kiém
dinh mo6 hinh.

Nghién ctru d3 st dung cic ngudn
dir liéu mua dé danh gia chit luong mo

phong dong chay khu vuc nghién ctru, két
qua nghién ctu cho thiy véi nguon dir
liéu mua tram, mua V-force va GSMAP
cho dong chdy mo6 phong xu hudng bé
hon so véi gia tri luu lugng thuc do tai
tram Pak Mbt. Trong khi cdc ngudn mua
vé tinh cia GSWEP, GPM va hydro GFD
cho gid tri luu lugng moé phong xu hudng
16n hon so voi thyc do.

Viéc lua chon cac nguén mua khac
nhau dé mo phong dong chay ¢ khu vuc
nghién ctru nham cung cip co s khoa hoc
cho viéc tich hop cac nguén mua vé tinh
dé dua ra dugc mot gia tri mua vé tinh
pht hop va c6 hiéu suat tot nhat cho khu
vuc nghién ctru. Két qua mo phong cho
thidy ngudn mua vé tinh V-forced (tich
hop tir cac ngudén mua GPM, GSMAP,
MSWEP, ERAS5) cho két qua mo phong
dong chay tot nhat so vdi cac nguén mua
v¢ tinh don 1é.
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Nghién cuu

Nghién ctu da thu thdp va xu ly
6 nguén mua vé tinh khac nhau bao
gém (V-forced, ERA, GPM, GSMAP,
MSWEP, Hydro GFD) nham cung cap di
lidu dau vao cho mo hinh thuy van HYPE
dé moé phong qua trinh mua dong chay &
Iwu vuce song Sé San. Két qua nghién ctru
cho thy véi nguon dit liéu mua V-forced
1a qué trinh tich hop cua cac ngudn mua
cho hiéu suit md phong dong chay trén
lwu vye nay 13 tot nhét so véi cac ngudn
dir liéu mua khac.

Mo hinh thay van HYPE két hop véi
nguén mua V-forced dat hiéu sut trong
mo phong dong chay trén luu vuc song Sé
San la tuong ddi cao, vi vay viéc st dung
bd mod hinh nay co thé ap dung cho viéc
mod phong cho nhitng luu vuc thiéu s6 lidu
quan trac.

4.2. Kién nghi

Nghién ciru méi danh gid cac ngudn
mua vé tinh dua trén qua trinh danh gia
md phong dong chay trén luu vuc nghién
ctru ma chua dé cap dén viée nghién ciru
hiéu chinh dir liéu mua vé tinh véi mua
tram do khu vuc nghién ctru 1a ving thiéu
dit liéu quan trac vé khi tugng thuy van.
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