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mAdeilldmngeumamnainng ouul dusdn fusiteyauTinuiunediou CHRPS Ansataninamaiemuienlngld
%’a;&ammamﬁﬁ’mﬁmu 40 wisveansuantlening1senined we. 2550-2558 ﬂiaUﬂquﬁuﬁduﬁﬂﬁwwwm nduwhnsuiuudani
Aaaad sudeyartu CHIRPS Tnglduninimesusuuinnuaaimndoudeiuiiiuszanuelagds Thin Plate Spline nan1s3denudn
USinauuiedsveadoya CHIRPS ’Luvlﬂejmﬁﬂsiaﬂamm a9 MTUSULAANAG A IA A DUNU @B TaUTUUTRUsEANE AW Nash-
Sutcliffe (NSE) 270 0.779 184 0.810 uendmniiAnadsanuaaandeusniidades (RMSE) anasan 51.24 faduns wde 46.08
fladns uazAnUosidudanuiewdes (PBIAS) anasain 9.13% 1y -0.22% Teyanuseiiou CHIRPS fiuduuiudiannsaldusziiiu
Usinahduiifienuindeieluiiufivilifianngatald

AdAny: NMTUTuuinNAaAREou NERAuIITeyaHY CHIRPS way guunimsse)

Abstract

This research examined the errors inherent in satellite-based monthly rainfall products CHIRPS using 40 rain gauge
stations of the Thai Meteorological Department from 2007 — 2015 over the Chao Phraya River Basin. Then, CHIRPS data have
adjusted the errors using spatial scale factors estimated by the Thin Plate Spline method. The results showed that the average
rainfall of CHIRPS data in all sub-basins decreased. It was found that error adjustment could improve the Nash-Sutcliffe
Efficiency (NSE) from 0.779 to 0.810. In addition, the Root Mean Square Error (RMSE) decreased from 51.24 mm to 46.08 mm,
and the Percentage Bias (PBIAS) decreased from 9.13% to -0.22%. The adjusted monthly CHIRPS products can provide reliable
rainfall data estimation over ungauged areas.

Keywords: Error Adjustment, CHIRPS Rainfall Products, and Chao Phraya River Basin
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WHUlUUIINR AT YINTRTIaTR wadsddvedndnluiud
slnauaedidnwasngiussinaad ududou (Qiu et al,, 2020)
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Hazards Group Infrared Precipitation with Stations) Fadu
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2020) egslsfinny widrdeya CHIRPS asdufuniniiuieou
1889 (Bias Correction) 31nn13753310A wetunsldauseay
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al, 2018, Chen et al, 2021, Zhang et al, 2019) a1 un1s
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nandlndlAsg 6‘5@Wuimﬂamﬁmuﬂﬁwmaauhﬂﬁﬂ'w R?
Uszana 0.99
2.2 windnidoyaruanauiiey CHIRPS

foya CHIRPS HunAnAusiuTT1zsianToyaninane
anafenlugaenduunsisanudeuiiniunisusuniaing
LauLd e (Bias) Argdayanulnaningiainves Global
Precipitation Climatology Centre (GPCC) slgfaigja CHIRPS 51¢
Lﬁamﬂuwﬁmﬁm%ﬁﬁmmamﬁamLsﬁnﬁyuﬁQq (WWIAAAIN
0.05° x 0.05° %3Us¥UU 5 x 5 Alawuns) @m1sanlilvan
Teranniiuled Climate Hazards Center (CHC), University of
California, Santa Barbara W URL https://chc.ucsb.edu/
(Funk et al,, 2015)

2.3 MsUsziiuanunaaAdeuYeIaya CHIRPS

A15UsEdUAINLAaTIALAA pUUS U UIINToUa
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CHIRPS AUt oy aruanan diau iy 15a1duussdns
anduwus (Correlation Coefficient, r) A11ad #A211AAIA
\apusnindaans (Root Mean Square Error, RMSE) A1A273
wilug (Nash-Sutcliffe Efficiency, NSE) uagaiasidusning

oS8 (Percent Bias, PBIAS) fleaunisi 1-4 il

PRINAORARORA)
r =
\l PIAORAS \/ PIAOEAS

(D

Zin:1 (Yp (i)_Yo (') )2
RMSE = |——— (2)
n
¥ 0 (D, ()
A TR OX A ®
VoY
PBIAS= = x100 4)

il Yy 0 Ao USuauruandaya CHIRPS

v, fio AnadsuTuasuandeya CHIRPS
Y, 0 A9 USunauruanantingain

Y, fio AnadsuTuasunaninsain
n Aa Tuuanlngain

A1 r fuehfivenseduauduiusseninadeyaiuain
aniinsaaiauazdoya CHIRPS Tagan r fifldlnd 1 nuneds
Ysunauananiidnsiaiauazdoya CHIRPS danuduius
Tagmss &1 r dedu 0 mneanud Soyaduisaesngulaid
ANudURUSsRiY

A1 RMSE fia N133nAIALKANAINTENINAITILAY
AUsEAIA) 91nAN RMSE i AtiosiansinAysganadiéiien
TndiAeatuanase Selufidanadaimuslfduausunusuain
anflnseiadiuauszanandudiinanuaindeya CHIRPS

A1 NSE Bealdlunisuensefiunnuuiugiveauuuinass
nieUsedniain-UsednSnaveskuuinasd (Model
Performance) Tun13A1AAZLUAIT 99015 (Vudhivanich
et al,, 2010) luiidfmualideyaruananidnsa Taduend
Hosnsautoya CHIRPS Wuiamaziu Tne NSE 1ilnd 1
M118A1U31 Taya CHIRPS a1u1saaInaziuyusuasula
winguasiiUszdvisnanunlaeliianain (Perfect Fit) wad
A1 NSE Wlnd 0 unefis daya CHIRPS Tinanisusziiiy
Unashlfuiuglisannsliatads

AnUoidusiaruewdes (PBIAS) Wuuiluszluwualdy
Tngiad sresAnuuana193EnI wUSiuu i u Nt oy a
CHIRPS fuandiadslu wn PBIAS Sandilng 0 uansin

foya CHIRPS fmmnidefio (Changkhaio et al., 2022)

2.4 M3UTULAAILARIAARBULAYATITADUAUANLIA ALHA
vaeUoya CHIRPS

mMsUSuuiauAanaaeuldis Linear Scaling laatlu

AsAmuImBineesUsuL (Scale Factor, SF) #avaneiiann
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gnTdINTEMIN AU BlABUAINANN TN TIANT W LMY
ANARsIAUMmuMan3IAves CHIRPS Aud oy acusigiiau
CHIRPS (Ji et al, 2020) a1ntiutheaunnaes Usuudvinnis
Uszanad g9 uil (Spatial Interpolation) Tneld33 Thin
Plate Spline (TPS) FutduisTiusvanamiifipunainmieu
tosuarlnuansUsvanaailvnyalunsdifiui dug i
(Meechamnan et al, 2018) Sunsun1sUsuuimuAaInREDY

AIAUNTN 5-7 A9l

P
SF = = (5)
PcHires
SF' = TPS(SF) (6)
PR = Ponps S @

- =mth 44 a = a o
do P, Ao YSinaslusiebiownnaniiingiain

=mth & = 2
Pchires A® UTtnaueusnataouan CHIRPS

SF Ao wlnmasusuwn (Scale Factor)

SF' Ao winwasUsuwANdn1sUseaaAlug 1939
dql dl v
NuUNWE

=mth

Pagj Ao USinaulusiariiou CHIRPS fiusuun

N3RS0 UANALMAANNA (Validation) 1478 5-fold
Cross Validation lagvinisutsdeya (Data Set) oonilu 5 %40

Wing Ay YMsaTsdauauanvnauna 5 seuddlunsiay

'
=

souRgymIfndenyateyantd syaii evunldiduteya
nnaou (Testing) udlsieyaiivde Judeyailnedu (Training)
TagvmsmageunsUsuimuaainndeufoyndeyaiiny
wazliyadoy anaaoulunisasiaseunanisusuusd a1ndy
thindwnanunaandsululsiagseureanisnaaey

wagMARREALARIAATEUTIN AkandluUN 2

Data Set
[ (2] (=] (] =] ) ) ) O e ] [ e ] o
Test et Tisining Sot
W12 (2 as e 7 e [e|[0)[a] (a7 ] W g
Training Set Test Set Train_h'!g Set §
S Wi B e 0 ou 2 u e e 3 40 p E
;. - Training Set Test Set Training Set £
EIQ Wi 2 {18 17 18 19 2 1 2 B M 28| B 40 _.p &
§ ® Training Set Test Set Training Set %
E iz 24 omomomwoa ow | 2 0—r, 2
® "7 raining Set Test Set =
[ [ [ 1 3 (233 M 3 3% ¥ oBw W ow0—p,

Data Set = WMO Station, | = [teration, P = Performance

gﬂﬁ 2 3% 5-fold Cross Validation

3. Han153WuazaiUIY
nnsUsziiluuTinanusgaeuandeya CHIRPS
Wisutudeyaananidngatais 40 an1d Tnsnsiiey
Usiarlu CHIRPS n3suvniaganindinsaiufinadidses
a1l (Pixel-to-point Comparison) Wu31 4'8sja CHIRPS &
Anuduiusiulagnssegrannivdeyaaniinsiainlaeden
r 10de 0.898 BalndiAsaiuiuideves Wu uagaas (2019) 9
UssiiunBadasideyausinahily CHIRPS itelddmiui
seiifpuatlunamaguuu Yseinadu taela r winiu 0.89
NNaNITAIAILIINneIUTULA (Scale Factor, SF)
vosan i Tnnusis 40 aonil wud Seegsewing 0.73-1.16
Toesd 32 an1idiian SFfosndn 1 munedsdoya CHIRPS
UizLﬁuU'%meuLaﬁsmaLﬁaugmd’]‘ﬁa;&aNummﬁmwi’ﬂ
(Overestimate) uagdn 8 anfdifiAn SF N9 1 nueds
Uo3a CHIRPS UisLﬁuﬁmmNuLﬂé‘aiwaLﬁauﬁﬁﬂd’]‘ﬁayjaNu
2n159579%A (Underestimate) nansustifiutiaenadosd
NAN15AN Y1999 Zambrano LazAmy (2016) 4 aldUszifiu
Toua CHRPS ludsuinadsd lnonuienisusziiue i
Overestimation waz Underestimation unnsnslusnudnwoe
nsqfiaansuosUszing 33 Zambrano wazanglsuugiili
vinsUuudmunaIaedeunEnfasideyany CHIRPS Aeu
nsldnusemaiianisvszanuendeiud Inglueiddeils

111 SF 910 40 @anivinnsuszanasan e untaeldis Thin

Plate Spline (TPS) @ 19z laidurunnines U undidai ui
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dwsudlydsuuiauaaiamdoudeyady CHIRPS dauans

Tuguii 3

Scale factor (SF)
A 0.72-08
+ 0.80-0.92
0.92 - 1.00
+ 1.00 - 1.08
4 1,08-1.16
B8 Overestimate > 5%
" Overestimate 5%
| Underestimate 5%
B Underestimate > 5%
0 50 100 150km %5\;
[ s |

0, S
[
UM 3 unuiauininasuSuuiideiiug
A 9 v ¢ v v N o =
Weldunnmesusuuiaiiunaiani eudeyanuseiiau
CHIRPS w& 7 dndayanu CHIRPS 7 6 1un15USulARE 1
Usziiuna wud anuduiusigaduseninuSinunundese

a a v v

Wweouananinusuvesnsugn s futeyanum ey

¥
= @

CHIRPS n&ansuuuifiamuduiusivy fuansluguil 4
warilnuaanandouanadaeden risduain 0.898 u
0.911 A1 RMSE anasa1n 51.24 1w@e 46.08 daaiuns A1 NSE
Winduan 0.789 1Ju 0.829 wave1 PBIAS amasain 9.13%
Wide -0.22% sananslumsnd 1 delndifsatuaudseaes
Geleta Waz Deressa (2020) fiUseifiundndusiveyausanu
druseiion CHIRPS luuszimaeslode Tnefien RMSE, NSE
wag PBIAS Winiu 46.99 ladiuns, 0.84 waz 0.98% MNa1Ay

ziuhinsususinueanndeutoyadulagldinadin TPS

a1u15aUsuUTaAn 1, NSE wae PBIAS 16 1.45% 5.07% uag -

9.35% Lardl RMSE anad 5.16 Jaawms

o Befor Adjust After Adjust

800 7
y =1.00x /.

r=0.91 2
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JUN 4 anuduiusvestoyar uamitiiey CHIRPS

AugainsIvinnaulkaruaan1suSuwA

- v a a % v 4' v
HITNN 1 Wuﬂizmuwamiﬂ‘smmmmmmfﬂLﬂaaU‘anazﬂa

NuA1ies CHIRPS

Performance
RMSE PBIAS
r NSE
(mm) (%)
Before
0.898 51.24 0.789 9.13
Adjust

After Adjust ~ 0.911 46.08 0.829 -0.22

Validation 0.879 55.16 0.804 1.40

INAITATIVHBUANIUAULUA AUNAVDINITUTURA AN
Aamaaeulngds 5-fold Cross Validation wuitAiedsves
AYIAAALAA BUITTS 5 58UT8IN1SATIIdBUUTEE UR A r
RMSE, NSE uag PBIAS 1@ 0.879, 55.16 fiadiuns, 0.804 uag
1.60% pud1du sandnslumsied 1 asiudng eviinng

ATINADUANUAUMAAUNALEY U uT 18w CHIRPS 7

Uuuudadsnsdlaussauz oglunausia
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anas 0g14lsfinmaNNaN1sAN®ITeY Hsu uasansy (2021)
Falsuszidudenadu CHRPS luvateyasiaan (Multiple
Timescales) luléniu nudnsuamdilussiieusindeya
CHIRPS TsinanisUssnadlaiutiuau viedatssanaildganda

£

foyanunsIaTn (Overestimate) unanssuszaaldsing
TouaHun 1930 (Underestimate) @aanndoiiunan1sdny)
W4 Paredes-Trejo wazAale (2017) finsmaounisUssaae
Usunanluvesrunauiien CHIRPS mngiusenideumiloves
UszimAusdaiinuindeya CHIRPS fanudiniusesnanndy
Au9nnsamedawidunliunsussinaaigai oAl
wdsHulumuusiagdaagg fadu azfuindoyaduaaiien
CHIRPS 19fiannunaaadeuudsludaiar/ggniase dslu
ouAmNAINsIRALTIM sUTULARLRaALe Ao il
fluiiuarludanan/ggnianugiuazilenavinlidoyaru

A8 CHIRPS fadnuuiugiiuanndu

4. unasy
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foyausunaduseideu CHIRPS Tagldanmitindduluiiui
quidmszeui o ssidumuinmesdmuufuuiaany
aanmedouludsiufigromaila Thin Plate Spline &swuin
fufidulngussdiutinarnuandoyaduanifios CHIRPS
geandoyaruananiiingiata (Overestimate) uazilevinnis
Usuuideyanu CHIRPS wuitmiunaiaad suanadiie
fsananeArduusyavSanduiug Aledsanunmaindou
enfaaded AL uazAnlesidudanueudes uaz
i 93i1n19MIuaBY (Cross Validation) 1 8599 d8UA2M
auwnauRaYesn sUuLi AN una1aLed sufinudndeyly

WU A LASAINSINNUINUS U ULRA 89aInSUS ULALAN
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HandaueiteyauSunahrusedeu CHIRPS Alinsusuud
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Anudetieluiiunnlifiaoinsiaiald Inedeya CHIRPS 4
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