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Tém tat: Hién nay san pham mua CHIRPS dang dugc sir dung rong rai trong mé phong
dong chay trén cac luu vuc séng thiéu sb lidu quan tric. Tuy nhién, dé sir dung cac san pham
mua nay cho mét luu vuce séng cu thé, do tin cdy va chinh xac cua chung can phai dugc
danh gia. Nghién ctru da so sanh mua CHIRPS voi mua tram dé danh gia do tin cay va sir
dung n6 lam d4u vao cho mé hinh SWAT mé phong qua trinh dong chay trén luu vic. Cong
cu SWAT-CUP dugc st dung dé thyc hién qua trinh hiéu chinh mé hinh ty dong va tdi vu
hoa cac tham s6 mé hinh. Két qua nghién ciru cho thdy lwong mua trung binh thang CHIRPS
6 tuong quan ¢ mirc chap nhan duoc voi lugng mua tai cac tram (hé sb twong quan 16n
hon 0 6) Két qua mo phong dong chay trén luu vuc song La Plata su dung mua CHIRPS
1am dau vao cho két qua tuong dbi t6t & giai doan hiéu chinh (R? = 0,76, NSE = 0,66 va
PBIAS = 23,18%) va chap nhén dugc & giai doan kiém dinh (R? = 0,63, NSE = 0,57 va
PBIAS = 20,39%). Nghién ctru nay di cho thay tiém ning to 16n ciia mwa CHIRPS trong
mo phong qua trinh dong chay trén cac luu vuc song séng thiéu/khdng co sb liéu quan tric.

Tir khoa: DOng chay; CHIRPS; SWAT Model; SWAT-CUP; Thiéu s6 liéu.

1. Giéi thi¢u

Mura 12 mot thanh phan chinh cta chu trinh thuy van [1], 13 ¢au vao chinh cho cac nghién
ctru thily van, nong nghiép, bién d6i khi hau va méi truong [2—3]. Tuy nhién, dir liéu mua tai
cac tram trong nhiéu trudng hop khong dam bao yéu cau do nhiéu nguyén nhan nhu tram
mua phan b khong déu hodc khong co tram do mua, khong du bao phu toan bo khu vuc
nghién ciru, cac tram co lich sir quan tric ngém khéng day du dir liéu do hoidc c¢6 thé bi anh
huong boi yéu td tac dong bén ngoai [4]. Pé bd sung dit liéu, cac san phdm mua vé tinh toan
cau ngudén mé di va dang dugc st dung rong rai nhu 1a mot giai phap thay thé, bd sung cho
dit liéu mwa tram. Céc san pham nay c6 lgi thé 80 Vi cac tram mat dat ve d0 phan giai khong
gian va pham vi bao phii cling nhu kha ning tiép can. Do d6 ngudn dir liéu mua nay s& 1a
ngudn dir liéu tiém ning cho cac khu vuc c6 dit liéu quan tric thua thét hodc khong co dir
liéu [5]. Tuy nhién, dé danh gia tinh hiéu qua cta chiing dbi voi mot khu vuce cu thé, dir liéu
mua vé tinh can phai duoc danh gia vé do tin cdy so v6i dir liéu mat dét [6]. Hién nay, cac bo
dir liéu lugng mua dang ludi trén thé giéi twong ddi phong phu duoc nhiéu Co quan khac
nhau phat trién nhu TRMM, GPM, GSMAP... Tuy nhién, cac san phdm mua vé tinh nay co
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d6 phan giai khong gian twong ddi 16n, do d6 kho phan anh diy du sy bién dbi khong gian
ctia lugng mua ddi véi cac khu vuc trong ddi nhé nhu khu vye nghién ctru ciia bai bao néy
Vi vdy, nghién ciru d lya chon str dung san phdm mua duoc xac dinh tir dir liéu v¢€ tinh hong
ngoai va da duoc hiéu chinh véi dir liéu mua tram do toan cau duoc cung cip boi cac qubc
gia (CHIRPS) duoc phat trién boi trung tdm nghién ctru vé hiém hoa khi hau thudc Pai hoc
California, Santa Barbara, Hoa Ky. San pham CHIRPS néi bat v6i kha ning cung cap dit liéu
mua hang ngay do phan giai khong gian t6t 0,05° (trong dwong kich thude 6 ludi 5x5 km?)
tir ndm 1981 dén nay. Do phan giai khong gian cao cho phép CHIRPS phén anh t6t bién dong
theo khong gian cta lugng mua va tao thuan lgi cho nghién ctru qué trinh thiy van ¢ cac luu
vue c6 quy mo6 nho. Mot 5O nghién ctru trén thé giGi da danh gia san pham mua CHIRPS cho
két qua tuong dbi t6t nhuw Thé Nhi Ky [7]; & Sip [8], Argentina [9]... Cac két qua danh gia
chi ra rang CHIRPS phu hop va twong quan cao v6i s0 liéu mua tram. So voi cdc san pham
mua vé tinh toan cau khac, mwa CHIRPS c6 d6 chinh xac twong dbi cao, chudi sd liéu dai va
d6 phan giai khong gian 16n [10]. O trong nudc, cac nghién ctru danh gia san phadm mua
CHIRPS ciing d4 dugc thuc hién. Chang han, nghién ciru danh gia chét lugng dit liéu mua
CHIRPS tai khu vyc tinh Ninh Thuén va Binh Thuén cho thdy CHIRPS phan anh tuong quan
t6t véi mua tram tai cac tram Tan My, Song Liy tuy nhién d sai léch v€ gia tri van tuong
dbi 16n giita 2 ngudn dir liéu. Nghién ctru khac danh gid va so sanh cac dit liéu mua vé tinh
d6 phan giai cao trén luu vuc séng Ca di chi ra raing muwa CHIRPS thé hién kha t6t phan b
mua ¢ khu vic dong bang, duyén hai va thé hién tét phan bd mua & khu vuc phia Tay va Tay
Nam ctia khu vue mién nti [11-12].

Luu vue duoc lya chon trong nghién ciru ndy 1a luu vuc song La Plata nam trén khu vuc
nui cao tiép & mién nam Cuba voi lugng mua bién dong theo khong gian va thoi gian tuong
d6i 16n. Tuy nhién, hién trén luu vyc khong ¢ tram do mua niao dang hoat dong, gay kho
khan cho viéc tinh toan mo6 phong qua trinh dong chdy trén luu vuc. Do d6, muc tiéu cta
nghién ctru nay la danh gia kha nang str dung cia mua vé tinh CHIRPS trong m6 phdng dong
chay hang ngay trén luu vuc. Pé dat duge muc tiéu niy, nghién ciru tép trung vao 2 ndi dung
chinh: (1) So sanh gia trj lugng mua cta san pham CHIRPS véi dit liéu mua tram; (2) Panh
gia hiéu qua mua CHIRPS trong md phdng dong chay trén luu vuc song La Plata sir dung
md hinh SWAT va cong cu SWAT-CUP trong d6 luu lugng tinh toan tir mé hinh SWAT s€
dugc so sanh vai luu lugng thyuc do tai tram thily van La Virgen. Day 1a nghién ciru dau tién
danh gia kha ning tng dung mua ludi toan cau trong mod phong dong chay trén luu vuc song
La Plata. Dong thoi, viée st dung cong cu SWAT-CUP gitip tyr dong hoa qua trinh higu chinh
mo hinh, t6i uvu hoa su phu hop giita dong chay thuc do va mo phong sir dung s6 liéu mua
CHIRPS. Két qua ctia nghién ctru s& 1am co s cho viée sir dung mua vé tinh trong dénh gia
thuy van, tai nguyén nudc trén luu vyc song La Plata noéi riéng va ca Cuba noi chung, noi
mat d§ cac tram do mua con tuong dbi thua thét.

2. Phwong phép nghién ciru va sé liéu sir dung

Song La Plata bat ngudn tir diy nai Pico La Bayamesa chay vé séng Bayamo & ha luu.
Song la nhanh cép 1 cta song Bayamo, nhanh phu cap 2 s6ng Cauto. Vi tri dia Iy tr 20,01°
dén 20,15° vi 46 Béc va 76,45° dén 76,65° kinh d¢ Tay, phia bic giap Guisa, phia Nam gan
bién Caribe c6 dién tich luu vuc 141,95 km? (Hinh 1). Dia hinh luu vyc tuong ddi cao v4i do
ddc 16n (>10°). Khi hau luu vye 1a khi hau nhiét d6i am v6i lwgng mua trung binh hang nim
khoang 1770 mm trong d6 luong mua mua mua chiém t&i 70%. Nhiét do trung binh hang
nam trong khoang tir 26 dén 30°C trong d6 nhiét do cao nhat 1én dén 36-40°C. Ngudn sinh
thiy cta luu vuc ndm & ddy ndi Pico La Bayamesa v6i 16p tham phu chi yéu 1a rimg ram,
dat mun 1a loai dat chi yéu. Cac didc diém vé diéu kién tu nhién va phan bé mua nay sé tac
dong truc tiép dén ché do dong chay luu vuc song La Plata.
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Hinh 1. Phan bé céc tram khi twong va thily van, diéu kién dia hinh cua luu vyc séng La Plata.

2.1. Phuong phap nghién ciru

Trong nghién ctru nay bai bao tap trung vao danh gia chét lugng mua vé tinh CHIRPS
qua so sanh véi cac tram do mura ¢6 vi tri gan luu vuc nghién ctru va str dung nd 1am dau vao
cho mo6 hinh SWAT mé phong dong chdy trén luu vuc song La Plata. Ngoai dir liéu mua
CHIRPS, nghién ctru cling str dung cac dir li¢u nguén mo khéac (nhiét do, dia hinh, tham phu,
loai dét) dua vao str dung cho mé hinh SWAT. Pong thoi, dé hiéu chinh mé hinh SWAT cho
luu vuc song La Plata, cong cu hiéu chinh ty déng SWAT-CUP véi thuat toan SU-FI 2 duoc
ap dung trong nghién cau (Hinh 2).

Ban d6 DEM (USGS)
Mua vé tinh CHIRPS DG phin gidi 30m
D6 phin giai phin
0,05° x 0,05°
Dit ligu diu vio Bin d6 sit dung dét
' (GLCC)
Nhiét 33 DAV
Dé phin giai —
0.5" % 0.5° v Ban dé dit (FAO)
D6 phan gidi lkm
Chay m6 hinh SWAT - —
|
I e
$6 liéu hru lwgng — ,  Khéng dat
dong chay thye do tai . Hlfllchmhmohmh :
tram La Virgen bang SWAT CUP |
Dat l ______ -
Kiém dinh mé hinh
Y
Két qua mé hinh

Hinh 2. So db cac budc danh gia sé liéu mua CHIRPS trong md phong dong chay sir dung mé hinh
SWAT va cong cu SWAT-CUP.
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2.2. Dir liéu

2.2.1. Dit liéu mua thuc do

Dit liéu mua thuc do dugc cung cip boéi Co quan quan Iy tai nguyén nudc qudc gia Cuba
(National Institute of Hydraulic Resources of Cuba- INRH) tai cac tram Pr. Corojo, Pr. Guisa,
Pr. Cautillo trong giai doan 2000-2020 (Bang 1). Py 1a cac tram do mua c6 vi tri gan luu
vuc nghién ciru nhat. Cac tram nay s& duoc ding dé danh gia dit liéu mua CHIRPS.

Bang 1. Thong tin caa cac tram khi tugng.

Tram Giai doan Kinh d¢ Vido D?rgf‘o M‘f; :;l?rilgr:)inh
Pr. Corojo 2000 - 2020 76°35' 20°13 150 1775
Pr. Guisa 2000 - 2020 -76°34' 20°14' 95 1762
Pr.Cautillo 2000 - 2020 -76°30' 20°18 130 1837

2.2.2. Dir liéu mua CHIRPS

Dir liéu lwong mua CHIRPS 12 bo dit liéu lwong mua toan cau c6 tir nim 1981 dén nay.
CHIRPS 14 san pham két hop giita dir liéu tir tram khi tugng quan sat theo thoi gian thue véi
dir liéu vé tinh hong ngoai dé udc tinh lugng mua toan cau. Dir liéu c¢6 d phan giai khong
gian 0,05° cung cip s6 liéu mua hang ngay. Bo dir liéu mé cho phép ngudi dung sir dung tai
dia chi https://app.climateengine.org/climateEngine/. Bai bdo str dung bd dir liéu nay trong
giai doan tir 2000-2020 dé phuc vu nghién ctru.

2.2.3. Céc chi s6 danh gia d6 tin cay caa sb liéu mua CHIRPS

bé danh gia dg tin cay cua mua v¢ tinh CHIRPS, nghién ctru ap dung chi ) théng ké:
Trung binh binh phuong quan phuong (RMSE) murc d¢ sai khac trung binh gitra dir liéu lugng
mua thyuc do va vé tinh; do 1éch tuong ddi (BIAS) va sai s6 trung binh (ME) dénh gid muc do
thién 1éch cta dit liéu lugng mua thue do va vé tinh; hé s tuong quan (CC) dai dién cho muc
d6 twong quan cua 2 dit liéu. Bang 2 trinh bay biéu thirc xac dinh céc chi s6 nay.

Bang 2. C4c chi s6 thong ké danh gia san pham CHIRPS.

Chi s6 théng ké Pon vi Phuong trinh Piém hoan hao
. MGi— G)(Si— S
HE s6 tuong quan ) CC= 21 X ) 1
(CO) [E = B2 [3pGsi- 5
Lbi binh phuong 1S
trung binh goc mm RMSE = |- Z(Si — Gi)? 0
(RMSE) =
§ trung binh AN
Sai s6 trung bin _ _Z .
(ME) mm ME = n s (Si — Gi) 0
i=1
Xu huéng tuong doi 0 _ Xt (Si—Gi)
(BIAS) % BIAS = “gw—or— 0

Trong d6 Gila lugng mua thyc do, Sila lwong mua vé tinh tit CHIRPS, G 13 luong mua trung binh thuc
do, S 13 lwgng mua trung binh vé tinh.

2.2.4. M6 hinh thity vin SWAT

SWAT 14 m6 hinh thiy vin phan phdi phat trién boi Trung tdm dich vu nghién ciru nong
nghiép (Agricultural Research Service) thuoc Bo Nong nghiép Hoa Ky (United States
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Department of Agriculture) va Pai hoc Texas A&M, Hoa Ky vao dau nhimng nam 1990 véi
muc dich du bao nhiing dnh hudng cua cong tac quan 1y sir dung dat dén chu trinh thuy vin,
qua trinh boi ling va chit lvong nude do hoat dong ndng nghiép gay ra trén nhitng luu vuc
rong 16n va phuc tap trong khoang thoi gian dai. Mot trong nhirng mo-dun chinh ciia mé hinh
nay la m6 phong dong chay tir mua.

2.2.5. Thiét 1ap mo hinh SWAT

SWAT yéu cau dit liéu dia hinh, sir dung dat, mua, nhiét do lam dau vao dé mo phong
qué trinh dong chay trén luu vuc. Cac ngudn dit lidu nay dugc thu thip cu thé nhu sau:

- Dir liéu dja hinh: M6 hinh dé cao sé6 (DEM) do phan giai 30m x 30m Shuttle Radar
Topography Mission (SRTM) (https://srtm.csi.cgiar.org/) phuc vu xac dinh luu vuc, d6 déc
ctia céc tiéu luu vuc sdng, xay dung mang ludgi song.

- Dit liéu tham pha: Puoc Iy tir Lién doan dia chat My (USGS) va duoc théng ké tai
Bang 4 va Hinh 3a.

- Dit liéu loai dat: Puoc Iy tir to chirc nong lwong Lién hop quéc (FAO) va duogc thong
ké ¢ Bang 5 va Hinh 3b.

- Dt liéu nhi¢t do: POWER Data Access Viewer v2.0.0 cua Co quan vii tru My (NASA).

- Dit liéu Iuu lugng dong chay dé hiéu chinh va kiém dinh mé hinh dwoc cung cap tir co
quan tai nguyén nuéc Cuba (IRNH).

MO ta chi tiét va ngudn cua cac dir liéu duoc cung cap trong Bang 3.
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Bang 3. Nguon dit liéu st dung trong nghién ctu.

Dir liéu Do phan giai Ngudn
DEM Ban dé phan giai 30 m us Ge_ologlcal Survey (USGS) National
. Elevation Dataset
Bg’m do str dung Co s6 dit licu vecto USGS Global Land Cover
dat . ¥ Characterization (GLCC)
Ban do dat Ban d6 c6 d6 phén giai 1 km FAO soil and land legacy maps
Dir liéu nhiét do Do phan giai 0,5° x 0,5° (2018-2022) POWER Data Access Viewer (DAV)
Luu lugng dong Tram quan tric La Virgen (thoi gian ngay)  National Institute of Hydraulic Resources
chay of Cuba - INRH

Bang 4. Céc loai hinh sir dung dat tai luu vuc song La Plata.

STT Loai hinh sir dung dét Ma SWAT Dién tich (ha)
1 Séng sudi WATR 7.2
2 Dit rirng xanh FRSE 27.044,1
3 Dat do thi dan cu trung binh URMD 3,1
4 Dét déng c6 mua déng WPAS 0,2
5 Dét dong co HAY 1336,3

Bang 5. Céc loai hinh dét khu vuyc tai luu vuc sdng La Plata.

Tén loai hinh dat Ma SWAT Dién tich (ha)
DAt min LOAM 28.390,8

2.2.6. Quy trinh hiéu chinh va kiém dinh mé hinh

Mo hinh SWAT dugc chay véi bd dir 1iéu lugng mua CHIRPS dé danh gia kha nang st
dung dir licu mua CHIRPS phuc vu mé phong dong chdy trén luu vuc thong qua qué trinh
hiéu chinh va kiém dinh mé hinh. Viéc hiéu chinh mé hinh dugc thuc hién tu dong véi cong
cu SWAT-CUP st dung thuat toan SUFI2 [13-16]. SWAT-CUP cho phép hiéu chinh, kiém
dinh, phan tich d6 nhay va d6 bat dinh ctia mé hinh [17-20]. Trong SUFI-2, tit ca cac ngudn
bét dinh (chang han, bat dinh do c4u tric mé hinh, dau vao va tham sb) déu duoc gan cho
tham s6 mo hinh. Qua trinh hiéu chinh dugc bét dau béng viéc xac dinh cac khoang gia tri
kha thi ctia cac tham s mé hinh trong d¢6 SUFI-2 gia dinh cac tham sb c6 phan bd déu trong
cac khoang nay. Quad trinh do tim tham s6 tu dong béng thuat toan SUFI-2 duoc tién hanh
bang cach lip nhiéu lan dé tim gia tri t6i uu cua cac tham s6. Viéc phan tich d nhay trude
khi hiéu chinh s& gitip giam s6 lugng tham s va giam thot gian tinh toan [21-23]. B¢ chinh
X4c cua ket qua m6 phong dugc danh gia bang cac chi sb sau

- Hé s6 can bang tong lugng (PBIAS) do ludng sai s6 tong luong clia mo phong. Gia tri
t6i wu ciia PBIAS 13 bang khong. Gia trj 4m cho biét két qua mo phong cao hon s6 liéu thuc
do. Nguoc lai, gia tri duong cho thdy két qua mo phong nhé hon thyc do.

PBIAS =100 x Z-lQ"bs Quin

Z -1 Qobs

- Hé s6 xac dinh (R?): He sb xé4c dinh danh gia muc d6 tuong quan cua két gua mé phong
va so liéu thuc do. Gia tri nay nam trong khoang tir 0 dén 1. Cang gan 1 thi mirc d6 tuong
quan gitra gié tri thuc do va mé phong cang cao.

5" (Qus ~ Qs ) (Qun ~Quin)
\/Z'n 1Q°bs ; _Obs % \/Z? 1Qsim - ésim

- Chi s Nash- Sutcliffe (NSE): Danh gia kha néng dy doan cua cac mo hinh. NSE xac
dinh muc d6 twong ddi ciia phuong sai sai s6 S0 v&i phuong sai cia dit liéu quan trac:

1)

R? =

)
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NSE =1- Z;‘l(Q"“ ~Qen),
zizl(Qobs _Qobs)

Trong d6 Qops 12 luu lwong quan sat; Qsim 14 Iuu Iwong md phong; n 1a s6 luong gia tri;
Q... Va Q. biéu thi cac gia trj trung binh cua dit liéu thuc do va mo phong tuong tng. Bang
6 dudi day xac dinh mue do phii hop cuia két qua md phong so voi s ligu thuc do theo gia
tri cua cac chi so thong ké [24].

©)

Bing 6. Chi tiéu thong ké danh gia kha nang ciia md hinh thity van [24].

Xép hang NSE & R? PBIAS
Rat tot 0,75<NSE & R2< 1,00 [PBIAS| < 10
Tot 0,65 < NSE & R? < 0,75 10 < |PBIAS| <15
Pat yéu cau 0,5<NSE & R2< 0,65 15 < |PBIAS| <25
Khong dat yéu cau NSE & R2< 0,5 |PBIAS| > 25

3. Két qua va théo ludn
3.1. Két qud so sanh diz liéu muwa CHIRPS Véi mura thuc do

Dir liéu muwa CHIRPS ngay duoc sir dung dé tinh toan lugng mua thang. Sau d6 luong
mua thang CHIRPS s& duoc so sanh v6i dit liéu mua thang ¢ 3 tram c6 vi tri gan luu vuc
nghién ctru. Céc chi s6 théng ké CC, RMSE, ME, BIAS duoc tinh toan va trinh bay ¢ Bang
7 va Hinh 4. Két qua so sanh cho thay dir liéu mua CHIRPS twong quan & mirc chip nhan
duoc véi dit liéu mua tram véi hé sb tuong quan tai cac tram déu dat trén 0,6. Tuy nhién co
su sai khac tuong d6i 16n vé gia tri lugng mua giita 2 ngudn dir liéu. Chi s6 RMSE dao dong
trong khoang tir 94 dén 102,9 mm trong khi chi s6 BIAS dao dong trong khoang tir 0,33 dén
0,63 trong d6 dit liéu tai tram Guisa phu hop t6t nhét véi dit liéu CHIRPS véi chi RMSE va
BIAS nho nhat. Nguyén nhan ciia sy sai khac giita 2 nguon dit liéu nay c¢6 thé do mirc do dai
dién vé khong gian cua tung nguén dir liéu mua. Trong khi dir liéu mua tram do dai di¢n cho
khu vyc xung quanh tram do mua do, dir liéu mua CHIRPS cung cép thong tin mua voi do
phan giai 0,5°. Dong thoi, mot nguyén nhan khac c6 thé ké dén 1a do sai s6 do dac cia ca dit
liéu mua tram va mua vé tinh déc biét trong diéu kién vung nui dia hinh bi chia cat va tham
phu la rung ram.

Bing 7. C4c chi s6 thong ké san pham lugng mua CHIRPS so véi tram thyc do.

Pr. Corojo Pr. Guisa Pr. Cautillo
CC RMSE ME BIAS CC RMSE ME BIAS CC RMSE ME BIAS
CHIRPS 0,62 97 478 045 061 94 385 033 062 1029 594 0,63

Tram
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Hinh 4. So sanh dit 1iéu mua thang CHIRPS trén lwu vyc va mua tai tram: (4a) tram Pr Cautillo, (4b)
tram Pr Guisa, (4c) tram Pr Corojo giai doan 2000-2020.
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3.2. Két qua mo phong dong chay

3.2.1. Phén tich do nhay va hiéu chinh md hinh

66

Chudi s6 liéu vé luu lwong dong chay thu thap tir tram thuy vin La Virgen trén song La
Plata duoc chia 1am 2 giai doan: chudi s6 liéu hiéu chinh duoc 13y trong thoi gian ngay tir
01/02/2020 dén 30/04/2020 va thoi gian kiém dinh tir 01/04/2022 dén 30/04/2022.

SWAT 1a mé hinh phan bd phu thudc vao thay doi cia cac bién khac nhau theo khong
gian va thoi gian. Viéc phan tich do nhay rat quan trong dé xac dinh duoc cac thong sé nhay
nhét, anh hudong dén ché do thury vin, dong chay luu vuc song La Plata. Didu nay giup viée
hiéu chinh mé hinh nhanh hon khi tip trung vao cac thong s6 d6 nhay cao. Két qua xac dinh
d6 nhay duoc thé hién & Bang 8. Co tong cong 8 tham sé dugc danh gia d6 nhay v6i mé hinh.
D6 nhay cta tham sb duoc danh gia thong qua sy thay doi cua cac chi sé thong ké T-stat va
P-Value. T-stat danh gia mirc 46 nhay, gia tri tuyét dbi cua T-stat cang cao thi thong s6 cang
nhay. P-Value xac dinh ¥ nghia ciia d6 nhay, P-Value cang gan 0, thong s6 cang quan trong.
Két qua phan tich cho thdy thong s6 V. SURLAG (thoi gian tré cta dong chay bé mait) va
v_ALPHA BF (Hé s6 alpha dong co s&) 1a 2 thong sé nhay nhat quyét dinh dén két qua mo
phong dong chay ctia mo hinh.

6:V__SURLAG bsn

2:V__ALPHA BF.gw

5:R__GW_REVAPgw
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Bang 8. Gia tri tdi uu hoa ctia timng tham sé hiéu chinh.
- Khoang giatri ~ Khoang gié tri tdi o
bo R - e P- < g g ’ 99 : Gia tri
nhay Tén thdéng so T-stat value mic dinh wu t&i wu
: Max Min Max Min
1 V_SURLAG 4,82 0 24 0,05 0,28 0,05 0,2
2 V_ALPHA_BF -1,42 0,18 1 0 0,48 0,46 74,26
3 R GW REVAP 1,143 0,277 0,2 0,02 0,14 0,1 0,107
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Khoang giatri ~ Khoang gia tri toi

nﬁgy Tén thong sé T-stat Vgl-ue mic dinh wu ?6' ?1:’:1!
i Max Min Max Min
4 V_ESCO -0,433 0,673 1 0 0,354 0,32 0,344
5 R_LATTIME -0,283 0,783 180 0 110 105 107,87
6 V_GW_DELAY 0,267 0,794 500 0 288 280 286,2
7 V_GWQMN 0,15 0,883 5000 0 60 0 49,5
8 R_CN2 0,148 0,885 120 35 116 108 109,8

Hinh 5 thé hién dién bién chi s6 NSE v&i cic gi4 tri khac nhau cua cac tham sé mé hinh.
Sau khi qua trinh chay lip mé hinh SWAT véi thuat toan SUFI-2, khoang gia tri tot nhit caa
thong sb 1a khoang gié tri cho chi s6 NSE cao nhat. Hinh 5 cho théy gi4 tri NSE cao nhét dat
0,66 sau khi két thtc hiéu chinh. B gia tri tdi wu cia cac tham sd sau khi hiéu chinh (Bang

8) s& duogc st dung cho giai doan kiém dinh mé hinh.

3.2.2. Két qua hiéu chinh va kiém dinh mé hinh

~ Két qua higu chinh kiém dinh duoc trinh bay ¢ Bang 9, hinh 6 va hinh 7. Két qua cho
thay co6 su phu hop tuong doi tot gitta dong chay thuc do va mo phdéng. Theo tiéu chi danh
gia chat lugng mo hinh trinh bay & Bang 6, ¢ giai doan hi€u chinh, m6 hinh cho két qua ¢

mirc do t6t voi R? = 0,76, NSE = 0,66 va PBIAS = 23,18%. O budc kiém dinh, m6 hinh &
mirc d9 dat yéu cau véi R? = 0,63, NSE = 0,57 va PBIAS = 20,39%.

Bang 9. Panh gia két qua md phong dong chay giai doan hiéu chinh, kiém dinh.

.. Gia tri
Giai doan R? NSE PBIAS
Hié:u chinh (01/02/2020 - 30/04/2020) 0,76 0,66 23,18%
Kiém dinh (01/04/2022 - 30/04/2022) 0,63 0,57 20,39%
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doan hiéu chinh (01/02/2020 - 30/04/2020) va kiém dinh (01/04/2022 - 30/04/2022).
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Hinh 7. Biéu d6 so sanh luu lugng thuc do va mé phong giai doan hiéu chinh (a) va kiém dinh (b).
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3.2.3. Céc thanh phan can biang nuéc

Uu diém cia mo hinh SWAT c6 kha ning tinh toan va cung cap thong tin cac thanh phan
trong can can can bang nudc luu vuc d&én timg don vi thiy van HRU, céc tiéu luu vuc ciing
nhu toan bd luu vire. Gia tri mé phong cac thanh phan can bang nudc trong nim 2020 thé
hién qua Bang 10 dué6i day. Két qua tinh toan cho thiy ty 1¢ dong chay so véi luong mua
trung binh dat 77%. Ty 1& bdc thoat hoi thyc té so v6i lugng mua 14 (32%) cho thay kha ning
gilt nudce tot cua 16p thuc phu trén bé mit luu vue do ving luu vie nghién ctru ¢6 16p phu
thuc vat chi yéu 1a rimg ram.

Bang 10. Gia tri m6 phong can bang nudc nam 2020 luu vuc song La Plata.

Gia tri Ti 1€ so véi lwgng mwa
Lugng mua (mm) 2506 100,0
Bdc thodt hoi thuc té 7935 31,7
Dong chay mat 1317,5 68,3
Dong chay hdi quy 218,02 8,7
Tdng lugng dong chay 1929 77,0

4. Két luin

Bai b4o nay trinh bay két qua danh gia kha nang str dung lugng mua ngué)n m¢o CHIRPS
trong m6 phong dong chay tai mot luu vuc song thiéu s6 liéu & Cuba. Két qua tinh toan cho
thy c6 sy tuong quan ¢ mure chap nhan duoc gitra dir liéu mua CHIRPS va mua tram do tuy
nhién van con khac biét twong ddi 16n giita 2 ngudn ndy. Nguyén nhan nay 1a do sai s6 do
daccuaca? ngué)n dir liéu va do su khac nhau ¢ pham vi do dac cia chiing. Nghién ctru cling
dung s6 liéu muwa CHIRPS lam dau vao cho md hinh SWAT dé mé phong dong chay trén luu
vuc. Két qua m6 phong cho thy trong giai doan hiéu chinh, m6 hinh c6 chat luong mé phong
dat muc t6t trong khi & giai doan kiém dinh, chat lurgng m6 phong ¢ mire chap nhéan dugc.
S6 liéu va thoi gian m6 phong cua nghién clru nay van con han ché chi mé phong dugc
khoéang thoi gian ngan trong ndm chwa phan anh hét duoc nhiing thay doi cia dong chay trén
luu vue. Déng thoi, do thiéu sb liéu mua ngay tai cac tram nén nghién ctru chua hi¢u chinh
s6 liéu mua CHIRPS theo s6 liéu mua tram dé nang cao dg chinh xac cia mua CHIRPS. bé
cai thién chét lugng mo6 phong, hudng nghién ciru tiép theo 1a sir dung t6 hop dir liéu mura vé
tinh va mua tram do dé xay dung b dir li¢u mua tdt hon cho luu vuc song La Plata nham cai
thién hon nira chat lwgng mé phong ciia mé hinh.

Pong gop cua tac gia: Xay dung y tudng nghién caru T.B.C., T.A.P.; Lya chon phuong phap
nghién ctu: T.B.C., T.A.P.; Xt 1y s0 liéu va tinh toan: T.B.C., H.T. A S.B.C.; Viét ban thao
bai bdo: T.B.C., T.A.P.,, N.N.A,, T.T.D.H.; Chinh stra bai bao: T.B.C., T.A.P.

Loi cam on: Nghién ctru dugc thyc hién voi sy hd trg cua Dy an khoa hoc va cong nghé¢ theo
Nghi dinh thu v6i Cuba “Nghién cttu hién trang ngudn nudc mat va du bao xam nhap man
tai luu vyce séng Cauto lam co s de XUat c4c giai phap ting cudng san xuat lia gao va cai
thién cap nudc cho nguoi dan” Ma s6: NDT.100.CU/21. Nhém nghién ctu xin gui 10i cam
on dén su gitip d3, hd tro cua Bo Khoa hoc va Cong nghé Viét Nam (Ministry of Science &
Technology - MOST) va Co quan quan Iy tai nguyén nuéc quoc gia Cuba (National Institute
of Hydraulic Resources of Cuba- INRH) dé nhdm hoan thanh nghién ctu.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trude day;
khéng c6 su tranh chap lgi ich trong nhom tac gia.
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Using high-resolution satellite rain data in flow simulation for a
data - Scarce river basin

Chung Bao Tran'*, Anh Phuong Tran?, Hang Thi Dieu Tran!, Nam Anh Nguyen?, An
Thi Hoang?, Siliennis Blanco Campbell®

1 Water Resources Institute, Ministry of Natural Resources and Environment - WRI,
Vietnam; chungtb26tlu@gmail.com; phuongtran.monre@gmail.com;
hangtd1001@gmail.com; namanh.luna@gmail.com; anht510@wru.vn

2 National Institute of Hydraulic Resources of Cuba- INRH, Cuba;
siliennis.blanco@hidro.gob.cu

Abstract: Currently, the CHIRPS precipitation product has been widely used in
hydrological modelling on data-scarce river basins. However, in order to use this product
for a specific region, its reliability and accuracy is needed to evaluate. This study compared
the CHIRPS product with gauged precipitation to evaluate its reliability and then use it as
precipitation input for the SWAT model to simulate flow in the La Plata river basin, Cuba.
The SWAT-CUP tool is used to perform automatic model calibration and optimization of
model parameters. Obtained results show that the monthly CHIRPS has an acceptable
correlation with the gauged precipitation (CC > 0.6). Simulation results of flow at the La
Plata river basin is relatively good in the calibration period (R? = 0.76, NSE = 0.66 and
PBIAS = 23.18%) and acceptable in the validation period (R? = 0.63, NSE = 0.57, and
PBIAS = 20.39%). This study shows the potential of the CHIRPS precipitation product to
simulate flow at the river basins lack of gauged observations.

Keywords: Flow; CHIRPS; SWAT Model; data-scarce river basin.
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