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Abstract

The amount of runoff is related to the amount of rainfall
distributed over the watershed area. While the runoff station
and rainfall in the regional watershed, especially in the northeast
area, are still few which affect water management in the whole

watershed. The objective of this study was to study the trend of

change of runoff in ungauged area of Lam Phaniang watershed
by applying SWAT model together with GSMap satellite rainfall
data between 2010 - 2020. The study results were found that
SWAT model runoff analysis integrated with GSMap satellite
rainfall data with the total number of 55 stations covered
watershed. The value results were in acceptable criteria
compared with E.64 and E.68A runoff stations that had reliability
shown with almost R%>0.6, NSE>0.5 and PBIAS+25%. As a result,
the runoff simulation in unguage upstream, could be carried out
efficiently and the results of sub-watershed runoff were
displayed in spatial map form. This study results study showed
that SWAT model and GSMap satellite rainfall data could be
appropriately applied to estimate the amount of runoff in
unguaged watershed. The results of this analysis were expected
to be used to support effective water management planning to

reduce the impact of flooding or drought in the area.

Keywords: Runoff, SWAT Model, GSMap Satellite Rainfall, Lam
Paniang Watershed
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uaz 0.927 sy SuidleananenulndifsstuvesUSuanicy
fivaenldlurasszernandentu dulunguiflian R Aanasndu
AeanUnauhuitinlfvesiaesyadeyadeiitalfiadesoifiou
TndiAsstuustraavesuiinnegauasdieiu iy aniluuds
AU NP.51 ﬁU%mmNuLa?{ﬂaQﬁ 1,066 13l Wag 1,022 Ui, @UaIeU
Tvten R? 71 0.832 usdtu TnsanunsauanansidSeuiiieulddssuil 6

4.2 WanI3AIUINYSUIIYIIDINLUYTIAeY SWAT

4.2.1 F]"]‘gf@fﬂu?él,‘l]i 179717@@ (Best Simulation Parameters)

nnsliuuusans SWAT-CUP vinnsduasilaguys
Tuyndaulsduau 500 ads Tutsvesyedudsiifiansanlngldna
NM33LAT1E9 r-Factor < 1.5 aglulnmsifiseudulduas p-Factor
< 0.7 wanslFiiudnusunanhi fuialdanuuusiasdiniy

AaraLadouINAnTIRinsudntes dmsugadeyaluyadoyany

annflniaiuAung 9 an1il uazyadeyanun1wiien GSMap 31U
55 90 vesan il E.64 waz E.68A lanan1smuina1fiafan (Best
Simulation Parameters) Fadugasauusiiliien Objective Function

- o P =
gangn FauanalumIsen 5 wag A13199 6

a ~ a a H a ' a
A13519% 4 nsFsueudTinaiiuedsunazanil

o B Usuna i Ui R?
o | @eniiiminu o | aaniidnunelu o
7 v . Wulagde | Wuade | (Coefficient of
ARG 919849 GSMap
(3131) (131) Determination)
1 WA 1,051 NP.08 1,250 0.927
2 3130 1,209 NP.16 1,162 0.905
3 | g | 1,628 NP.10 1,259 0.965
4 w1da 1,145 NP.18 1,180 0.925
5 UINAN 944 NP.26 1,203 0.840
6 Wled 1,285 NP.28 1,221 0.927
7| Alyydes | 1,073 NP.44 1,057 0.893
8 | Tuud 1,066 NP.51 1,022 0.832
9 | dauluwds | 834 NP.50 1,002 0.850

= o w o

= o v o a & a
A1599 5 HAN1TAIUIUAINIKLUTNANGAFE 1T UYATDY AN LA TN AN LAY

W3 9 @01t} (SWAT1)

fuus Aniiniian Ansngn GHENGY
r_ CN2.mgt 0.00237 -0.006291 0.081191
v__ALPHA_BF.gw 0.843527 0.443401 1.330599
v__GW_DELAY.gw 20.8144 -176.8923 241.092285
v__GWQMN.gw 779.33667 312.2746 1437.72547
v__ SOL_AWC.sol 0.950928 0.6972 1.0918
v__ESCO.bsn 0.397246 -0.0126 0.6626
v__ CH_N2.rte 0.298478 0.116256 0.328884
v__SLSUBBSN.hru | 44.768093 -31.66524 89.46524

= o v Ao o w o au o
M3 6 Namsmmmmmu:dswqummmuqmay‘aammﬂmNu

$1889 GSMap §1uau 55 @nnil (SWAT2)

fuds Aniiian Andngn A1gean

r_ CN2.mgt -0.00335 -0.050 0.100

v_ALPHA BF.gw 0.893 0.000 1.000
v__ GW_DELAY.gw | 3293999 30.000 450.000
v__ GWQMN.gw 932.599976 20.000 2000.000

v__ SOL_AWC.sol 0.8015 0.5000 1.000

v__ESCO.bsn 0.335 0.000 1.000

v__ CH_N2.rte 0.5611 0.010 0.300
v__SLSUBBSN.hru | 85.739998 10.000 150.000
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s anhduads aonfl auie == IBnawuiads GSMap NP.08 1 Snanihduads and alesiiar = o =1snawuads GSMap NP.16
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2 Month

Hnavhduado a1l a.ui = 6= 1Bunaduinads GSMap NP.18

400 300
350 250 | 2
300 ~
£ 250 Ezoo r
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8
5 150 £ 100
100 &
50 50
0 0
(3) Month @) Month
w1 5unanhduads dond a.unaw == Usinaduads GSMap NP.26 i Bnanhdhuado amid a.dlas = =1Bnaruads GSMap NP.28
300

Rainfall (mm.)

Month

o Snanheueds aoi a.Tuuds = 4= Buadwado GSMap NP.51
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m 5nanhduade anil dauTuuds == Usinaruads GSMap NP.50
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5UN 6 mansiUSsuifisudSinanhduaisndeyaamdimnunaiufuuazaniilinuisidiass GSMap 111 9 aanil
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A997 7 Han1sde UIigULaEATINERULUUINaRY SWAT dmiuyadeya

suanilniaiuauma 9 anvil deyauvi aail E.64 (SWAT1)

A19197 9 Han1sERUITigULaTATINERULUUTIARY SWAT dmiudeya

amitfoheusiaes GSMap 55 anil Feyativih aanil E.64 (SWAT2)

o R ATIVADU Ttawua o apuiiey AIVADU avua
adfnaaeu GRVGEL
(2010-2016) (2017-2020) (2010-2020) (2010-2016) (2017-2020) (2010-2020)
R? 0.798 0.552 0.764 R? 0.661 0.437 0.476
NSE 0.639 0.226 0.589 NSE 0.270 0.381 0.325
PBIAS 30.4 12.1 25.0 PBIAS 21.0 -111.1 -13.3

719199 8 HANITARULTIEULALATINABULUUTIRRY SWAT dnsugadaya

duanifiniafiufuma 9 aonil Jeyauivin @a1il E.68A (SWAT1)

713197 10 HaN1sER B ULGAEATINERULULTIaRY SWAT dnsudeya

an1ilinurudnaes GSMap 55 annildeyaunia @il E.68A (SWAT2)

- douLiisu F3FU 199U - d@outiieu M3IEU NIVUA
GRIIZGRN] AANAHDU
(2010-2016) (2017-2020) (2010-2020) (2010-2016) (2017-2020) (2010-2020)
R? 0.783 0.688 0.765 R? 0.832 0.626 0.643
NSE 0.759 0.694 0.752 NSE 0.514 0.572 0.542
PBIAS -7.3 1.0 -5.0 PBIAS 28.6 -71.0 1.4
Calibration Validation Calibration Validation
35 35 re—
——simulated ——simulated
»or i <o observed E.64 S R S— observed E.64
=25 r o
g g
L2 L0
§15 §1§
[ q

-
o

“

-
)

w

i

L]

v
(g

N

o ;i : H
Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

Times (Months/Years)

sUN 7 msuSuliisuatuuIans SWAT dmsus

9 aondl Teyauwin anll E.64 (SWAT1)

Calibration

]

adoyaruaaninaiuiu

Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

Times (Months/Years)

GSMap 55 anil Jayatiovin anil E.64 (SWAT2)

Validation

@wl40

0 e A L 3 : Lo :
Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

SUN 8 NsUSuiBuA UL AR SWAT dusus

U
v
04

m

Times (Months/Years)

]

9 @nnil %’agaﬁwﬁ @nnil E.68A (SWAT1)

——simulated
- observed E.68A

o = & a
mwa;&aﬂuamumawumu

Jan-10 Jan:

Calibration

3UN 9 msuTuiisuduudiaes SWAT dwsudeyaaniilindisudnass

Validation

A

J

- observed E.68A

simulated

-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

Times (Months/Years)

GSMap $1uau 55 Foyativih @il £.68A (SWAT2)
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4.2.2 HanTaouIIsULAZATI9TOY

MnArgaRaLlsATigas 2 gadauadanaaul ey
Ysuuaaauuslunuusnass SWAT wagnadauludsdeuifisunas
ps19aeuesEnnil E.64 uayg E.68A 21nN1SANEINUIN NANSATLIN
Usinavinanuuusians SWAT Imaw%agammamﬁi’mﬁmu
MARUALSWATD) Tnesanaziiuldiusinanvindildanuuusaos
flameadalndidsetusinaniwingildannnsiaase A1 R? Wiy
0.764 uaz 0.765 A1 NSE inAU 0.589 uag 0.752 @1UAINAA1NTDS
Usunasivinlngsanann PRAIS veatsaesaaniiiidnlaiiu +25%
Fananslumsne 7 7 wazansiedl 8 FansiUSeuiisuaiusun

A

Wvinesdeyanaesaandiigusndlndifesiunazidululuiionig

a LYY a a N o o
meﬂummﬁm‘iugﬂ ni LLﬁ:ﬁE‘U‘W 8 LAZLIBNATUNYRUBYAFDI1UIN

UINUTIa09 GSMap(SWAT2) U3uraunvafi b aintuudnassiu

aad

Usnasviilldannnsinesaniaesaaniliameatinfianasung
aonillaeluannd E.64 A1 R2 winfu 0.476 A1 NSE winfu 0.325 uag
@011l E.68A A1 R2 WMV 0.643 A1 NSE 1W1AU 0.542 dIUAINaRA1
yaaUSInanivinlagsanann PBAIS veadeaaniifadlaiiu +25%
Fauanslumsnedl 9 wasm1s9il 10 FansiUSeuiiouaiUsan
ugwhsuaa%aaga‘ﬁgaaaaamﬁﬁgﬂ‘jwﬂﬂﬁlﬁmﬁuLLazLﬂulﬂluﬁﬂma
Wertudauandluguil 9 wazguil 10 Tnssamudreziulianiing
wdstuangadoyaisanidatiuniai uiu (SWATDuazen
Yoyaaaniininusiass GsMapSWAT2) lsusunaniiiilndiies
ﬁ’uagﬂumm%ﬁaam%ﬂé’

5. asUnauazdaiauauuy

nsfnilldussgndlfiuudiaes SWAT suadosiielunis
Fraoavsmuwihredeuluguidmedes ysaunnssududeya
nanNen Jeyaaninenie Usuinsluazausieiiouainanii
asrinnnafiuAy 9 danil warearndanilsians GSMap 55 a@nil
AuvidlndiAssiusendned a.a. 2010 - 2020 Winan1silSeuidieu
Uinasluadesiodiould R egllunasifivensuls mrnwanisaey
\isuuaznuasuwuuiassuldyams e filndiAsstuanm
arandusiduiiud sufanisfigaieuaenndosturestoy auay
mnsndeieveauuudiassnermeaiageglunasiisonsuls
Feanunsnaguldinuudiaes SWAT Wunuudiaesiifimnuimngas
wazamgniesanIni luUssgndldfuradayauTinastuain
amilnaiufiuuazananiidiaos GSMap lunisUsadiudwinfiuiii
aupauaninsainldegrunuivan egdlsiniualseeiinig
USuudmusnasiudildanndnsdos GsMap fousiiewiuauidosiu
vospdoyaligdetu InsnanisAnuniininitaggninludssendld
aﬁ’uaqummwLLNu‘U%mﬁmmﬁﬁnﬁ’uuﬂ’mmuﬁ'Lr“'{msﬂ'aa Tuilufiii
vauAauteyagn-gnninen Weriindannuaansalunisinausy
wazrisuagnsmans nsdansminensilufiuiiquidinedes

Tuewian Tidulvegramunyaunasiuseansningegn

AnAnIsuUIENA

o

HideveveunsEAMAMEIMNTINAEanT unInerdemalulad
F1vusradany ennveuniu Wusdregaiildlnduuziilunisly
wuusraeadusgrefiuarlinusyinsiziaaiuiilunisvinisde
nsuYaUTENIU NTUTRILNTIRY uaznsugalisnine) linisaltuayuy
Jaya uarypainsiiiertewniuntisgneanuazainlunng
a1 i biunanuilfianuanysalvasinuninanngu

v a
L2NEH1ID19DY
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