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Assessment of NASA POWER Satellite Rainfall Product to Predict Inflow

at Naruebodindrachinta Reservoir
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ABSTRACT

The rainfall observation data in the upstream catchment of the Naruebodindrachinta Reservoir is limited.
The use of satellite rainfall products has become an important alternative to enhance the accuracy of reservoir
inflow estimation. This study aimed to evaluate the performance of NASA POWER satellite rainfall data to
analyze the monthly inflow to the Naruebodindrachinta Reservoir using the NAM rainfall-runoff model. The study
was divided into two scenarios—before and after the reservoir construction—to compare the differences in model
parameters and performance efficiency. The calibration results indicated that the correlation coefficient (r) and
the Nash—Sutcliffe efficiency (NSE) were at a good level, particularly after the reservoir construction, with r =
0.87 and NSE = 0.69. The model verification in 2021 yielded r = 0.81 and NSE = 0.65, while the prediction for
2024 achieved r = 0.98 and NSE = 0.91. These results demonstrate that the combination of NASA POWER
satellite rainfall data with the NAM model can accurately simulate the reservoir inflow. The finding highlights the
potential of NASA POWER satellite rainfall data to support sustainable water resources management and serve

as a guideline to develop runoff prediction models in data-scarce basins.
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Figure 1 Topography of the catchment area of the Naruebodindrachinda Reservoir
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Table 1 Interpretation of NSE values for model performance evaluation

NSE Values Interpretation of Model Accuracy
1 The model can predict values without error (Perfect Fit).
>0to<1 The model can predict values with greater accuracy than using the average.
(Arithmetic Mean)
0 The model can make predictions with accuracy, no different from those using the average.
<0 The model can make predictions with less accuracy than using the average.
=075 Good prediction
0.36-0.75 Satisfactory prediction

2ii(Qy-0,) 2- X (ay-Q.) 2

= 1
SR N s £5 v o= ERL
_ i’\i1(Qo' Qs) 2 )
NSE = 1- (—ZE1(QO- Qsa) " 2)
WBL = === QC‘N' Q‘“ %100 (3)

P A o v & A
\WWa n Aedwndayarninue Q, Aadn
o o o A A A
PNMIATIIAKIAUN | Q,, ABAILARHINNNNT
ATIIANINUA Qg ABANINULUINNBIRIALN
A A ° &
LAz Qg ADANARIIININNULLIIABINIRNG Q,
A, Ao @ o A .
AadNA1wIMLaN LUUIIR0Y WAL Q, Ao A1

PNMINTINIA

Table 2 Related hydrological and meteorological data in the Bang Pakong River Basin

No Data Type Period Source

1 NASA POWER Satellite Rainfall mm 2010-2022 NASA Langley Research Center

2 Evaporation mm 2010-2022

3 Runoff Kgt.15A cms 2010-2015

Royal Irrigation Department
4 Runoff Kgt.15B cms 2019-2022
5 Inflow Dam cms 2019-2022
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Table 3 Results of the efficiency of satellite rain data (NASA POWER)

No. STATIONS PBIAS No. STATIONS PBIAS
1. ne250 65.16 7. 440342 12.46
2. €003 -12.62 8. 740092 -0.52
3. e001 -3.06 9. 740122 61.70
4, 250152 11.92 10. 740172 3217

440181 -25.40 11. 740202 -12.82
6. 440191 -11.63
7ROON0 800000 Ma‘(g"ﬂs‘hOWIng The Loisca'llsl‘ion Of Rain Statjﬁ‘o':;ll: 880000 ELR

g B } . ¥ g ® Fair THD
1 e ® rair ED

THAP LAN — g

. *» oun /-%
3 Province

CB vasr Baundarny |

1560000

2003 @

1540000
1

1550000

740202

T
1540000

T
50000

T T
800 S00000 620000

T
65000

Figure 3 The Location of Rain Station

WUINA PBIAS HLNe9diunis 3 &andh

= ' ¢ o & a = \ & A
smvlumummsm a3t ¥0% ne250 maguaﬂwuﬂ

YT ldnnwnosd 8o 740172 waz 740122

2D

fanldsiwnoued wwnu 3 8 ﬁg@amﬁﬁ'@mﬁmau
UszAnSnwdnaswinianwnosiuasindifeeny
I AR5 uaaliIAniTnE e el
AL figuaIn NASA POWER wianzaalunisfias
irnnlfidudeyalunisdeziludszdntaw
NRAA M HUA1IL s NASA POWER lun1s
memstiUsinasivin waghenafinimguiuns
FJuanvasnuisele

3. g 1uUDs18a9iNHu-iN N (NAM Model) 310
Tysunsu MIKE11

3.1 ﬁagaﬁ;ﬂﬂ WUU388d NAM Model
ugrumileasuuusassedamaaslullsunsy
MIKE11 filégnWauidulas Danish Hydraulic
Institute (DHI) Usnaauansn (Denmark) 8130130
Siarzdanwinrianle TagazdiwimSunm
wvin mﬂ"fl’agaﬂ%mmﬁwﬂuﬁmﬂu@uﬁw ey
druwrmnslnaluudin aurensIuan
198 TR AATANS 9 LTU dhetingu Uazg
senoin

LUUI1889 NAM Model 81301503188
UMM IR Lﬁm‘fulmm”mjwﬁ'\ (5
ﬂszqn@“"lﬂﬁmuvl,ﬁﬂgal,l,mSas:vﬁaLflu@T’;meuaa
wilswSonans 9 AufAsudn (R3a], 2565)

WANNITHI9IBVBILLUT 1889 NAM (VSI’GLLGQ\‘]ELH



13317 maasuasina lulad yniinenaensasmans 107 15 aUun 1 2569 106

Figure 4 9218 UuLLuué”ﬂwmzﬂ’laﬂ’mmwmaaa;m{’l
lagiaumsnmadamansainltinaasgnInms
FINTHUUUS889 NAM U9t udnaanidn 4
i leun %uﬁﬂnﬂq u@8ANT (Snow Storage)
Ta'ldlFowludszinelng, suiadw (Surface
Storage), FUTINRD (Root Zone), susinldan
(Groundwater Storage) ﬁ’lﬁ»lu‘ﬁl ANAINIATRERN L 1b
e adudusametingunitsezduingin
(Runoff) Tasfinunsdimazszivadallsssusn
W 5 (Lower Zone) TuAN®AI b Faruinldan
(Groundwater) ﬁfwmq@ﬁwﬁvl@i”mﬂmsﬁwmmﬁ B
NaTINDBNINT InaanT uiEn ﬁuﬁﬁﬁlgﬂﬁwﬂ%
wazlnasruduinvinanauwinldan Tagazls
wNdaasiumIUsuifsunuuaa il wen
LAEATNUENINITI A9 INANULAZA AN
PosWHae3 wazenvasnMSieeiudazaaiild
fFnTulsuan mmma%mmmz@ﬂﬁ Siit (DHI,
2007)

U aesitllumsfnun auazsnaasms
Lﬂﬁiauﬁmadﬁﬂuﬁ?uﬁéjwﬁﬂ laganduns
fruaaaaudsnan 3 nga leuA anuanansalu
mytnuin dudszanimslnatn usstaanms
\ndeufivasiin

1) anuaansalumsanifiuin (Storage
Capacity) ﬁwﬁmnaamazgnﬁ'mﬁu"l,’iﬁl,uaaddm
wan Ao Umax (10-20 wa.): AaUSanominfinuin
wazluldaniAu1dle Lmax (50-300 uw.): Ao
ANumaIngIgazaaulmannislunInn
Autin Seezutsrinanusiavesdin (@unieasd
ftas Awrhalaziianann)

2) NI LAt Ma (Flow Thresholds)
m3lwavanin i diau inlwaunsn uassinle
Ah) auﬁwﬁmﬁaﬂ%mmﬁﬁﬁﬁmﬁuluﬁaqﬁu (L)
gm’hmmﬁﬁﬁmm"ﬁ Gatnnualagdulszans
\5uéw (TOF, TIF, TG) TOF, TIF, TG (0.00-0.99):
\dudnfitmuadn Ulmax ﬁaagalﬁuﬂfhmifu 9

= a g . 1%
ﬂamaazm@mﬂmmaamﬂizmﬂma 9 VL@]

3) m7lnauaznisiadenituesin (Flow
Movement) Lijotin5ulna s=mstmuasnai
I lumsiefand:

CQOF (0.00-1.00): fagutszdnsmslna
11 fimuaitinduezassdwinlvafaduann
$asnedla (i’fua%iﬁ'ummm@%’ml,a:é'@li’m’lﬁw
YD IG)

CKA1, CK2 (3-48 T3.): @atianfisnAnasn
wdendiludsansia

CKIF (500-1,000 7%.): Aataanfisinlna
UnIn (Interflow) Aatn

CKBF (500-5,000 1.): at9nanfiunle
& (Baseflow) "Lmaaﬂgjmdm{ﬂ

ﬂﬁi’]’JI@lﬂﬁ?ﬂﬁa LUUINRBIRIRaINT

' [
a °

san1sindulagRa1smIa1n A GRS
anwausnlumsnnfuialawinls (Umax,
Lmax) Uag Lﬁam{'uaummﬁg‘ us axisulnadialng
(TOF, TIF, TG) uaz 19z Iwaandwinlutanesia
Tanwurin g (CK1, CK2, CKIF, CKBF)

3.2 F3WUULT1809 NAM Model ntiaya
ﬁ‘nuswvﬁﬁauai’wa'wuﬁuﬁmqu@umﬁum
$ u3w 6 0 aoudilin a.¢. 20102015 G4
ﬂs:ﬂam‘hﬂﬁayaﬂ%mmﬁwﬁamﬁf@ﬁﬂm
Kgt.15A TayaHua19Lfiua NASA POWER uas
§aIIN1TI Y WA WL e ol wi Wi SUsi
lae A5 (Thiessen) AU I e
EALLAYS %a@‘hmemim:mmﬁ"maa“ﬁagacJu
LLazamwQﬁﬂs:mﬂﬁauﬁwmuﬁuﬁw TGERIA
Figure 5

3.3 g 9UUDE8 098 Hu-1i0 90 (NAM
Model) mnﬁagaﬁmmaﬂiﬁaa%”ﬁadw,ﬁuﬁﬂ
WOUAUNTIUANLETIAH 11w 4 T aouedliin e
2019-2022 %aﬂszﬂauﬁaﬂiagaﬂ%mmﬁﬂmﬁw
Ei'mt,ﬁui{'mﬂm”ﬂﬂﬁauqai{ﬂ ToyaruaLNuw
NASA POWER Uaz8@T1n13321%8 menduiade
Tudui s laga AT (Thiessen) S9GUALS
MINENAIVBITaY N uazanwniilseine

RAIFITEALIN uaadlu Figure 6



13317 maasuasina lulad yniinenaensasmans 107 15 aUun 1 2569 107

4. AR LRI TNz RN WA WA TUELAiLe
AL LAWNII UM
AMNUUUTIaaI NAM lwldsunssy MIKE11
A v = U 1
FUvznauaIan1ITLaas laun Umax, Lmax,
CQOF, CKIF, CK1,2, TOF, TIF, TG , CKBF I@]EI
wiiads 2 N3t lunIRTILULF 1889 NAM Model
NN RS NANNZRY
4.1 WFNRaas NNz aN AN WA TU
BN o WRTI9819LAURIBOUABNITHAN
o A A A o aa o e
lFa3098an1IRaULAEUA183TN1T0 A LN @
I@ﬂﬁm‘iﬁ’u%ﬁagaﬂ?mmﬁ'}ﬁ']mnamﬁ
#37297017N Kgt.15A aer it lannnfimasiSudn
4.2 waWNAaas NIz sy N wnTU
BIRRIFITIB1ILALB IO UAUNTIUAN
lFaTo9dan1IRaULAEUG183TN1I0 0 LN @
I@ﬂﬁﬂ’]iﬁnL“ﬁ"]“l‘lya%laﬂ%ll’]mﬁﬂ%aL‘]T’]Ei’]dl,ﬁ‘]_lﬂ’]
é >3 o v v
Fiasravalasnturalsznin azvinlwla
WNALADTITNAY
& A A v |a Y . Adn e
INNIFDINTDL LN D IR UV b
o v Qs ] [-%] g
INBUUII80I IR LA BINUAIATIIIANINT 1
UTUANazA? ('vﬁaﬂq'u) lasfidnauanudan
™ ‘;/
A9
1) widFunminTiangnded (Water
Balance): U5U Lmax tWNalwdSurmiinsau
N31809 I INa LA LINUUS N IINTINNI G L0239
2) MAUANAVBILAANN (Timing of Peak
Flow) : CK1, CK2 uaz CKIF ialiiiamisiiaga

v o4 v e deven
1HNI1809 A ATINLNIA LA 233

3) ﬁmummmawa@ﬁﬁ (Magnitude of
Peak Flow): 130 CQOF uay Lmax 1§nvias thalw
Pnevesantinfisaasdanulngifes

4) AMTMuaN13nagIn (Baseflow): 131
CKBF A alWnisaaasuessasanisina
l,l,azﬂ‘%mmm{ﬁvl,mgm (Baseflow) AANuzaansad
nuTayaa3slutnguas
5. gAUoULazUTULALULS 889 NAM

513 na w13 Siaasnnaldann
LUUII8D3 NAM ﬁauaé’wéwuﬁuﬁmnuﬁum
Sum seufsURE ARSIy Mo oudl
Ieiusnminvinannamitamaiaini Kt 15A

52 91ndin131diaasinalaann
LUU31889 NAM WaI83 9819 A Ui wguduns
Suen U HUNA S TSI eLE on
ﬁ'mﬁmmﬁﬂmrﬂ”ﬂéﬁd%ﬂﬁmﬂ%é’ﬂﬂ’ﬁamqaﬁﬁ
6. m’sﬁ]ﬁgﬁ]ﬁwa”?Lmﬁ:ﬁﬂ%mmﬁﬁm

NI IR NTD 4.1 uaz 4.2
LUUS180INI TR oRUAZHAIFIII819LF U
rmaemangainalud a.4.2015 uaz 2021
7. mavsduSainoninlnaheafiuin

nmsiawfiaasfinuzaule
LLUUEJEWGEN%J{L"]}%’JNTTU?TEJH@N%@’]’JLﬁﬂ&l NASA
POWER anvinmsdsziwinlwadnanafiusia Tu
T a.¢1. 2024
8. Iz el uazayUNAaNS

IINHRITHITVLIBINTITILAIIZH
U ANTMNHE AN U A BNLAZIATIZAR I

PSunah wanarafusihuguaunsauen



13317 maasuasina lulad yniinenaensasmans 107 15 aUun 1 2569

108

QOF
SOIL MOISTURE PROFILE | SNOW Overland Flow CK1
CK2
OF
— ——
Chwp Ofc UVsat -
! i
1
t I ¢

Z | InterFlow

1

1

Lmax
P R
Sy
-»]
GWPump
GWL | = = = -
BF
v BaseFlow >
Depth

Figure 4 Rainfall-runoff model structure of the NAM model

Map Showing The Location of Rain Station and Satellite Rain (NASA POWER).
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Figure 5 Topography map before the construction of the Naruebodindrachinta Reservoir
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Map Showing The Location of Rain Station and Satellite Rain (NASA POWER).

840000
!

860000 880000
1 (

B2

1580000

1560000
1

1540000
1

e011@

i

Legend &

@ Rain TMD
@ RanRD

@® Ka158

T
1580000

*  Grid
~N~ River
’ Dam
m Basin Boundary
r:? Province

T
1560000

T
1540000

032565 .13 195 26 o
e — Kilometérs |

T T T
780000 800000 820000

T
840000

1520000

T T
860000 880000

Figure 6 Topography map after the construction of the Naruebodindrachinta Reservoir
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Table 4 Parameters obtained from the NAM model calibration

No. Parameter Before building the reservoir After building the reservoir
(Parameter 1) (Parameter 2)

1 Umax 20 11

2 Lmax 260 101

3 CQOF 0.87 0.99
4 CKIF 905 730
5 CK1,2 48 48

6 TOF 0.13 0.99
7 TIF 0.88 0.38
8 TG 0.97 0.97
9 CKBF 3966 3966
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Table 5 Calibration results of the model before the reservoir construction

Use Satellite Rain
No. Accuracy Index
Before the reservoir construction

1 r 0.73

2 NSE 0.49

3 WBL (%) 6.37

Monthly accumulated discharge calibration graph, The accuracy before building the reservoir
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Figure 7 Inflow calibration results before the reservoir construction
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Table 6 Verification results of the model before the reservoir construction

Use Satellite Rain
No. Accuracy Index
Before the reservoir construction
1 r 0.95
2 NSE 0.81
3 WBL (%) 14.88
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Figure 8 Inflow verification results before the reservoir construction
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Table 7 Calibration results of the model after the reservoir construction

Use Satellite Rain
No. Accuracy Index
After the reservoir construction

1 r 0.87

2 NSE 0.69

3 WBL (%) 28.09

Monthly accumulated discharge calibration graph, The accuracy after building the reservoir
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Figure 9 Inflow calibration results after the reservoir construction
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Table 8 Verification results of the model after the reservoir construction

Use Satellite Rain

No. Accuracy Index
After building the reservoir
1 r 0.81
2 NSE 0.65
3 WBL (%) 1.79
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Monthly accumulated discharge(MCM)

Monthly accumulated discharge verification graph, The accuracy after building the reservoir
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Table 9 Evaluate results of the model for the year 2024 (after reservoir construction)

Use Satellite Rain
No. Accuracy Index
After building the reservoir
1 r 0.98
2 NSE 0.91
3 WBL (%) 27.69
o Monthly accumulated discharge verification graph, The accuracy after building the reservoir
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a I3 o a &
QA313W Qﬂm’]W“IIE]GLLUUﬁ]’mE]GLLa@IGEL% Table 10 LLRzINTTH
a a ¥ n:?
NNMINTIROUL I RNTMWHUAIN A W ldasdalud
NASA POWER L 811313 ia51e 9 Us i minlna 1. A3 NNUULI1aad NAM Model Naans
L1874 Lﬁuﬁququauﬂjﬁu@qqﬁwa /3ULn mG‘VTﬂ’]j LLa@dlﬁLﬁu'ﬁ Iumﬁ Lﬂi']:ﬁ%']ﬂ%ll'] WYY
3

Uszfiueatsannuandas r uaz NSE [auaadis e mﬂmwmmaammmaaaummgnﬁaa
U



13317 maasuasina lulad yniinenaensasmans 107 15 aUun 1 2569

113

aliganndinesliinanzaunuansmenig
mamwfidasuudasly Samsieneainna 2
nadidne lanaasit

1.1 nydifeuaresrafiuin (“126]“71. 1) 'l
W HLaasAmanzauaaii Umax 20, Lmax 260,
CQOF 0.87, CKIF 905, CK1,2 48, TOF 0.13, TIF
0.88, TG 0.97, CKBF 3966 111 lU3tamzivnySanms
sivila Ulfwwswﬁma‘i‘q@ﬁ 1

- NAROULNBUT9T @.61.2010-2015 riaw
ﬁ%"]x‘lé]"]x‘lLﬁiJﬁi’l r=0.73, NSE=0.49 L.8s WBL=6.37
HAnTIINgaU T A.41.2015 r=0.95, NSE=0.81 Uz

WBL=14.88 f1a110a21uui w1 s1n13ald

LLum‘haaaLﬂuﬁamema;uﬁnﬁ"amiﬂsnﬁu
Usinasin lvadhgrafiusinle

12 nydinasaesnsLfiusia (q@ﬁ 2) e
wWnfinasfivanzay Umax 11, Lmax 101, CQOF
0.99, CKIF 730, CK1,2 48, TOF 0.99, TIF 0.38, TG
0.97, CKBF 3966 3i1l/3 1Az wnUSun aasingin
I@ﬁlﬁmmﬁmaﬁ;@ﬁ 2

- WagaULNgUT9T @.6.2019-2022 %9
aﬁ”’m&hmﬁuﬁ’] r=0.87, NSE=0.69 L8z WBL=28.09
HAATIINgaU I A.¢1.2021 r=0.81, NSE=0.65 Wz
WBL=1.79 fiad1fiaduudugl aru1snls
LLuuﬁwaaaLﬂuéﬁLmumaazjuﬁnﬁiamiﬂsuﬁu

USanawin lwatnaranusin e

Table 10 Interpretation of accuracy index values based on the model results

Accuracy Index Interpretation of model
No. Model test / Case description
r NSE performance

1 Calibration (before construction) 0.73 0.49 Moderately satisfactory.
2 | Verification (2015, before construction) 0.95 0.81 Good prediction
3 Calibration (after construction) 0.87 0.69 Rather satisfactory prediction
4 | Verification (2021, after construction) 0.81 0.65 Rather satisfactory prediction
5 Prediction (2024, after construction) 0.98 0.91 Good prediction
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