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Application of SWAT model for estimate the effect of Land Use to Streamflow

at Mae Thang subwatershed, Phrae Province
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ABSTRACT

The transformation of forest land into agricultural areas is one of the factors affecting soil
hydrology. The soil plays an important role in water retention. When the soil is degraded, it directly affects
the streamflow. Therefore, this study focused on the effect of land use on streamflow using the SWAT
model, which is a hydrological model for estimating streamflow in the agent area of agricultural watershed,
in Mae Thang subwatershed, Phrae Province. This study simulates 2 scenarios: 1) determining the watershed
class area 2 as the forest area with no other changes, and 2) changing both watershed class areas 2 and 3 as
forest areas and perennials, respectively. When compared to the existing land use condition, the results
showed that the streamflow from both simulations tends to drop during the wet period and increase during
the dry period. This is because there are more perennial and forested areas, which leads to more plant
transpiration. In contrast, it aids in reducing surface flow, which promotes soil infiltration, soil water storage,

and stream flow during the dry season.

Keywords: SWAT model, land use, streamflow, Mae Thang subwatershed

1 Department of Conservation, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok, 10900 Thailand

*Corresponding Author: E-mail: fforprc@ku.ac.th

80



NsansdsetinaInethlfidedIneg 7(1): 79-92 (2566)

o

A
' ¥ <3| ' ¥ o A o o
quigwuguivanndiAyves
&L & ¥
Uszmet Ine FanilaluauvoannueInivug
¥ 1 3 % 1
w8111 Inar U Iauns (Hydro and Agro
9
Informatics Institute, 2012) ﬂm;uummﬂmmz
o 90’ d' ] dgl d' o QU 1
aniaivinegluiundaniaunsdszay
I Ao o 4 IS - {
Taymiunih lignyngnihaeie lniuiui
MIN15INYATDEIIUNT N A8 (Forest Land
4 1
Management, 2015) ¥ 1xwunih 1 Tasmnne
J O [l <
Prduindis1sanaced19saasy 910015
[ k4 [ . < k4 [
wasundasiiunih ldiduiundgndinna
E4 v
Aeadas c‘fiﬂmﬂeﬁ’agamm Office of Agriculture
Economics (2019) & @ ¢ Phrae Province
Development Strategy (2020) W U 3 1 1Tudl
mzilgn 25612562 Uszins lnelinisgn
Y dy [ PR v
T Twaaadainedu 6,929,904 15 nas
o [ 13 [ o Aa
vandaunsiiy 1 Ty 10 dandaninisign
E4 o 2 ]
i Inadesdaiunigalulszmelne Tael
A 4 ' ' A A
Wunlgnuinnan 290,000 15 nazundu
] [l ' A g { { :
Tngjedluvad Tdmduinuigs dens

1
Jaa [ 1

wasunlasmslenauasnanainansgnuae

gNNINGIV0IAY TN IUd1AYAD
< S v g ¥ P a
nszuIumMssNi msnnnui 13 ludu nag
1 %} 1 o
n1slanlaosu1aagais1s (Watershed
Conservation and Management Office, 2014) U

dananoiiio 1S auazs1aainslva

4.2 2
auu1UUg (Niyom, 1992;

Q

¥, A
v luiu
2 TS v Ao o
Chunkao, 1996) BnNadauduaumgrdanndian
& oA Y a ?,’
aurgrianne liinadarinisviauaauii
4 - Y4
tenisgilanuSTnauazuniienis
3‘/ dy 1 %’ Y ~
BATNITN NITNIIZVIAUNANNAUNUN Y

o DY A 2
‘Ll”IiJﬂ‘lfhlﬂ@EJNLWENW’E]Glunﬂf]ﬁ]ﬂ”la UNVINU

81

' v
dadawalminatymaugnnseinaniniinh
Y Y
Tnanan saunsdayminaniwiinnms 1y
a Ay 9 2
ATATNIMSTIIYAT NAIUF3 AN UTINEY
1 a I EA=Y 6’5 ay
UNTIAUAENSNITUVDIUTLH 1B UNIAY
(Tantivitayapitak, 2015)
Jagulimsfnerundaunedanuns
H 'Q 1 =) 30} 1
asundasnisldnauasdSuraiing
Taganizegaganstlasuulasnislenau
9 v ' < 9 v
nnunt Il ununinyasnssy
@29819UFU NITANYIVOY Wamaedesa 1A%
{ o 7
Pongput (2014) NMMIMAMIARANTENVUDI
H $ 1 =) ?)} 1]
msasuudainslenauastsuaiim lu
1 ’O’ o 1
auiae Tasldunusians MWSWAT wun
=Y % = Y A 4%/ 1 Y
Ysunanhuur Iwwnvulugiagguas uay
[l Y
anadlurgadu esnnmsduih uazms
4 & da g A4
asununNs 1S dununaI 1IN
Kositsakulchai et al. (2018) Usgiunanssn
= Wd‘a 1 =Y %} 3
voamslasuumlasnislenauaedsuianim
TaglFuuusians SWAT wua1 ma)asunilas
'Q [~ [
mslgnauainiylsdlulddududanald
Y
a ° [ 1 I Aaov 1
Suanivianas egalsnamuanuiseaiu
[~ {
Tvailumsfnunmswaesmsilasunilas
v Y
m3ldnauasSuaniim uazda liinsdnu
) w a =1 Y 1
dmsumsesuienanaveInslgniinTnado
v 1
SIERTRIEIRLIR
= o = =) z 1
Asanu1IiIMsan1lsuanimilu
dy d‘ 9 dy d' a
Wunlgnin Inavuiuings uazlsziliuma

Sld'q 1

Y 1 a 1 901

GNP E AT IR TR L TRIRNIRETETR L IT-FIATR
[l (% [ TR g 1 %} =
AVIUD N I IAUNT Fuuguiev v
J %} 9 o =
voaquu1en TaglFuuuiiaoy SWAT 130
Soil and Water Assessment Tool Model

o 4 [ o
A10150918999071UN1T 1A 195U FoU



NsansdsetinaInethlfidedIneg 7(1): 79-92 (2566)

o

(Neitsch et al., 2002) BUUINADI SWAT udJu

aaa

LL‘1J‘1J%1@ENﬁ'I‘ﬁ1iﬂ!ﬁ“VI‘ﬁTI3Jﬂ1iﬁl“]95}ﬁ}uﬂﬂ"l\1

uwivatenalan Tasuuusiaos SWAT 14

[ d‘ dl 9 [y ?:l [ ] [ a
Madefinertonuiinluiging wu dnvazau
{ A I
uazn1slgnan 1udu (Neitsch ez al, 2011)
A 4 aldla 1
WoA1ANITaiNaNITNUURIN1T 19NAude

[

agilszeaenndn

=

QﬁJ”Iﬂ!‘Ll”IVI”I “]fx‘lﬂ?iﬁﬂlﬂl”lﬁ
Lﬁﬁ]ﬂﬂyTﬂx‘lNﬁﬂlﬂﬂﬂ1§1

i ulunisign
9 % °
ﬂwmaENﬁm“luvmmmumeﬂsmmmm
- Y A A
pazifienianisadSuiw i einig
d' 9)4'@ [] d' )
wasundasnislenaveduivizay e
Y 9 @ v A
doya lldaivayunmsdaaulalunisag
Y {a [ [ ?7’
UHUMTIFNAY AITIANITNSTNEINTUI azns
[ dy A ?7’ A Y a Aa A
samsnunguiune Iinalszd@nsainuin

v Y
gavuao 11/

d an
aUnsamaz3izms
d
1. gUnsns
d o Y] @ a
ginsaldiviunisasiadalsuiw
?)I 1 9 1 A A v < g
1 18un 1S eaiioInnws1veanTLIa i
dl A [ oJ so’
(current meter) IATDANDIATEAUU (staff gauge)

wazmnilinszey

2.95M9

A A A=
2.1 MIDNNUNANEN

y 9 v
[ 1

= A o A A A
NITANHIATIU V]]ﬂTilaﬂﬂWUV]qu

E - Qs
mﬂam‘waimﬂumgmuclumsﬁﬂy”| 2 WUN A

~ 9

Wuwmgmuaummymmm (GIJTJI‘WﬂLa

ke

o (3 ° U 3 o
ﬁ@]')) LLaSWHﬂQUELﬂUQNH"ITJ"I"lN (ﬂ”nmimaz

. gll I [ ' g < 9 v '
Yuvganssa) Taena 2 Auiiquei dunungy

R J ¥ ] X g ¥
HUIYBYUDIGUUITIVUNDN Gdﬁuﬂuaummm

Q

82

4 4
yoaquiien asedludiuatuies suneses

o

@ o ' A A A=
NI WWHUIALUNT NINTLADNWUNANHYN Iﬂﬂ

Y
o

a &’ d' 1 1 ,&’ d' 1 901

wmimmﬂwuwauuwaﬂﬁluwuﬂqummm
1T A 1 [

D VINIALNT Tlianﬁﬁl umu“lwmtﬂu

= 4 ¥

tﬂ 9 S [
wuwﬂgﬂmﬂwmamﬁm wazguihgesifims
aaudulnapfuily e ldifuiui

= 3’, 1 g ] ] a
nSeuney Tagnidesgquingasegluusm
TndiReanu daanaly Figure 1

Agent of agnculbaral watershed
(Agricultural subwatexshed)

Agentof forest watershed
(Forest subwatershed)

Figure 1 Located of Mae Tang river basin and

both representative areas

k4 v 9 9
Y

Wduﬁ‘i/]\1“HllWUf]\iﬁlll!Wl’)L!,‘ﬂuwu‘ﬂLﬂ‘H@‘iﬂ‘iﬁJ

G
¥ | g 3 A A o a g A A
(Qllu']ﬂ@ﬂﬂ'lllll) LﬂHWHVIﬁM%HL%Q%@HﬂM

1 9

9
MHWEJBEJLﬂ‘HG]‘i) uaz’qnmmgmuwuwﬂﬂu

@ dy a I a = a 1
ANUANATUGN Weauuaumte ausIu

¥
a A IS

1 ?
WideIUunse WﬁWﬂu@]u llﬂWillWﬁ‘UT‘U?NLH

Aa a KR I = %l a
VUAIAUYIUNA19D U5 ﬂWi"']SlluVU@\iﬂuﬂWu

~ [ Aa a I dy A
nan Insaansetueguuinu Wununnde
ABNITINANIT¥L AN WINAGVDIRIN LAY

(Land Development Department, 2010)



NsansdsetinaInethlfidedIneg 7(1): 79-92 (2566)

S 9
2.2 Mamnyvsya
< 9 !
msmumau‘.amﬂﬁumﬂlu’qu
%1 ] 1 %1 ] ll 9 9 v 9
quJ@fJLﬂHﬁﬁLL@%E]iJuWEJ@EJTJWuliJ "lmm yoya

Y Y
YSwraiidu nazdoyadSurmiin
a o2
3180Z108AAI1
1 o <
1) Ysunanidu iimsinusig
9 = o ¥ =
ToyaNanINATIIAUIN UYL W.A. 2561

¥ 9
A

A A= 2 Ay = o
VDINUNANHING 2 WUN ulﬂllﬂ ADI1UNTIVIA

Y
21MAYDIAD1) 8ﬂuu1mqa81uauu1868ﬂ1
"lﬁuammﬁm’mﬁ”@mmﬁﬂﬁmgiuquﬁwaﬂ
d‘ ) ) =Y g A

AAT oI uIadSuaidus 18R

9 Y v
uazFuanhdusgtlvesnundnu

a g 1 o =
) USur1aIng in1sanu

dy A Y (2 o %l .
NUNHUIAAAT1UT (stream cross section)

Forest subwatershed

=1
.
n

y=156.41x3.05
R2=0.869

Discharge (cms)
= = (=] =
— o [
o = o =

<
—_
=

0.05 ‘
¥ °® 0.

0.04

0.00
0.00

0.02 0.06 0.08

Water level (m.)

(a)

0.10 0.12

0.14

flaai1lnaeen (outlet) vosgquingosthlfiaz
quihgeuinyas Wﬁauﬁqﬁwmﬁﬁ’ﬂmmqaﬁw
wazanuinszuaii Tusrupouiiguisu
HATNINYIAN W.A. 2561 Lﬁ@ﬁi%’agamﬁmm
§a51713 1MaveatINAUAT Q= AV HaY
MUIMANNTUWNUTILH 1900315 IMaved
ﬁmazmmqwmﬁw (rating curve) ﬁlﬁwaﬁblﬁ)
1 Figure 2 HazthaunIANNAURLE A 1817
WHumssnnainathneiu sodeu tag
5147) Tﬂﬂalavsuauammﬁwmm ia'ldan 'l
Saszauth (staff gauge) N0 ) Sudsivhlnalu

1513 13 e, 2561

Agricultural subwatershed (Maize)

1.80
y=13.053x1.7738

1.60
R2=0.973
1.40 o

1.20
1.00
0.80
0.60
0.40
0.20

0.00
0.00

Discharge (cms)

ol o

0.05 0.10 0.15 0.20 0.25 0.30 0.35

Water level (m.)

(b)
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Mae Thang subwatershed, Phrae province; (a) Forest subwatershed and (b) Agricultural subwatershed
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Table 1 The amount of rainfall and streamflow in 2018 of Agricultural and Forest subwatershed at Mae

Thang subwatershed, Phrae province

Agricultural subwatershed Forest subwatershed
(Area 0.9505 sq.km.) (Area 0.4548 sq.km.)
Month
Amount of | Amount of streamflow | Amount of rain | Amount of streamflow
rain (mm.) (m’) (mm) (mm.) (m’) (mm)
January 12.02 0.00 0.00 17.90 0.00 0.00
February 7.40 0.00 0.00 6.40 0.00 0.00
March 26.51 0.00 0.00 22.40 0.00 0.00
April 201.27 0.00 0.00 217.80 0.00 0.00
May 154.74 0.00 0.00 221.70 0.00 0.00
June 114.07 37,013.79 38.94 155.10 0.00 0.00
July 453.70 | 465,004.70 489.22 472.20 28,063.21 61.70
August 208.00 | 124,831.77 131.33 184.60 12,706.31 27.94
September 143.20 46,511.10 48.93 171.30 21,004.55 46.18
October 32.70 17,096.90 17.99 40.90 277.14 0.61
November 30.80 0.00 0.00 7.40 0.00 0.00
December 7.10 0.00 0.00 5.00 0.00 0.00
Total 1,391.51 | 690,458.25 726.42 1,522.70 62,051.21 136.42
Wet period 1,307.68 | 690,458.25 726.42 1,463.60 62,051.21 136.42
Dry period 83.83 0.00 0.00 59.10 0.00 0.00
Ration of streamflow
52.20 8.96
to rain (%)
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Figure 5 Amount of rainfall and streamflow at Mae Thang subwatershed in 2018; (a) Forest subwatershed

and (b) Agricultural subwatershed
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