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ABSTRACT

Soil water is very important for upstream because plants used to grow up, affect to the
health and sustainability of the ecosystem. The severe landslide occurred in 2006 at the upstream
region of Maepoon sub-district might affect soil water holding capacity. This study aimed to assess
the soil water content in the ecosystem of upstream under normal condition and after landslide
condition (10 years ago) using Soil and Water Assessment Tool (SWAT) model. The SWAT model
was calibrated and subsequently the accepted values of R?, NSE and PBIAS were 0.58 0.48 and
8.91, respectively. The results from SWAT analysis showed highest soil water in October for the
entire area, particularly in low-slope areas. A rainfall retained in soil was approximately 5.15%
(10.91 million cu.m.). The available water capacity (AWC) of almost watershed (87.20 km?) was
39.55 million m3. The highest value of mean monthly soil water content was found in mixed
deciduous forest with bamboo with 180.82 mm, followed by mixed fruit tree-based agroforestry
(174.01 mm), mixed deciduous forest with bamboo after 10-year landslide (133.18 mm) and mixed
fruit tree-based agroforestry after 10-year landslide (129.34 mm), respectively. The comparison

of two ecosystems under normal condition and after 10-year landslide condition shows that soil
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water content in landslide area was lower than normal condition. The results indicate that the

landslides can decrease soil water content in this region.

Keywords: Soil water, Landslide, Mixed fruit tree-based agroforestry, Mixed deciduous forest
with bamboo

%4 )
UNANED
3 a A o v & oA o o A1 A I F A A Y o
uﬂu@ummmﬁm@ﬂuamdmmwimmmmum Lumﬁnmﬂumﬁ’m%wﬂ%ﬂizTﬂ%uclumi
a a \ ' ¢ & a 4 H o ' !
l"l]iilJW]“]JI@l mNaGlammqﬂuﬁuyimuazmmmﬁummazuuunﬁ Tﬂﬂﬁuﬁﬁ}uuwammmmma GTNL?"IEJ

a o

A ' ' ' ' 2 o 3 a
!f‘lﬂmﬁ]ﬂ”l‘iil!ﬂuﬂﬂll@ﬂ”lﬁ'?uuiﬁiuﬂ 2549 ’m%mwaﬂizmmammmmmiumsmunnuwamu ﬂ”liﬁﬂieﬂ

9 Y
o A

Ao s A A 3 a A A A F) s a
asanndagilszasamolsemuiSmanhluduvesszuninausnaurasauinneldaounsallnfvas
NILUIUMINAUNUAWTTTUHA U 2559 (Movasnninaauaauugs 10 1) Taelduuuiiaesgnninen

E!' 4 o g a =l
Soil and Water Assessment Tool (SWAT) NUSumasgiuvesnnuiaenirluauliiial R? NSE uag PBIAS
Neusoseniuld Taglauniny 0.58 0.48 taz 8.91 AINAIAY FIWANITIUATIZHIIALVUTIABINLI
K a A A A s & A 4 A A v o A A H
Hunanhluauvesdeuganuiilsnagiganimnanui Tasmmgiunanuaiadud Taeli5uanin
A 3 o a Vo oy A v s ~ 3 Ag 7
ngainunn I luduminudesaz 5.15 wie 10.91 augnuanwas Taelianugrinduilse Tewl swaeq
L, 2 - e 4 Yo o 4 ~
Nagunin (87.20 M3 i Tamas) iy 39.55 Sugnuiaimas luvazidiinanihludumasaasail 2559
Pwugawssanan TntilSinugeiiga (ade 180.82 wu.) sesaunldun auldnanauuuuiunyas (nae
174.01 wa) Thiwpanssaway linmaduoay (ade 133.18 ua.) wazau lifnanaunuuiuinuasinaauaay
A A = dy A a o .ﬁy A a a U 3’, a Y 1 dy A a

(mag 129.34 wu.) WeonlSeueuiunlndnuiuninaauaauyeana 2 szuuind uaadliifiui Auina

A VoA 2 o 3 a vy v A A4 a A ' v a a v ) ¥ A
ﬂuﬂﬁllilfﬂilﬂﬂﬂﬂu"lcluﬂunlﬂu@ﬂﬂj"lwuﬂﬂﬂ@ W5f‘)ﬂﬁ131@31"[715“]@9\1!ﬂﬁﬂﬁﬂﬂaiﬁﬂ?ﬂ”lmuWiuﬂuaﬂﬁﬁ

¥ a a 1 1 1
mdmagy: i ludu auoay s liranaunuuaunyas Yuogawssuned 1a

9 ° Aa o o ¥ 9 ' =
AT nanud gy ludnasnIIy Mieuiien
& vy 3 Ay A Ya o A aa
X 4y ¥ oo, Lo uazmsitlunrasdui naiilu 12549 1dinadenia
NUNAUUTNUM VALY D UNoAVLA £ 4
v o a1y Lde o AN aulnaunavedegunsalunundunoauua 991a
tiagasand iHuurasduhidwuesginihdune K ?
a J Y a = 1 Aa v da
[ v o a 4 A 1 ] Y
& Saniagasand Taoiuitanmainlralnngu 9A5AAD mwa“lmﬂﬂﬂmyua'amﬂmmmm nsngay
A A v
Frothsssuand diwaensse Thiugamssanay Y015z 13U TaommeNuNNBAITNITNDUYIVIZITY

A g a o [
Tt azah'In) naz e ldmaraunuuIN AT 39094 niduan liinamsugiogmiatens 4,992 15 wie

sznsdrulvasznoueFwnyaingsy 15u ‘]J'igmm%}ﬂ“m65“@“1’%“%7”@&"3]% (Boonyanuphap
AIUNiFou ananed tazaaa Hudu (Maepoon and Tonglem, 2011) .
Tambon Administration Organization, 2015) %ﬂ‘ﬁ'ﬁ osnnauInauaanTu 2549 vl
anmmaiilszmeniuganadududounasiinnm grngeiBnanndsdhveshuamiya fams
aeFugs Tasureusnuiianuaiasuuinni qmsﬁﬂﬁm‘?uumﬂuu?nmﬂ%’w FadnuazAang 1

4 { K L} g § a o o { o L3 \ {
$ovaz 35 Miuiidumhvesmuamiyaiiluiuiiasygi mmsan Idaunlsaianudwgsemsnfasuves



98 Thai J. For. 38 (1) : 96-111 (2019)

2 o ¥ a '
maavunni 13 lududawansznuaens1dilse Temd
g ] H °
Tumstlunmasduivazmsiupyasnssuadu lina
TagaunguoInisinaau InaunauuIannIsng
ANTNAVDITOIANNNADINIAGITEIAD UV 1T
Amarumamioasua1alugesznneiun 21-
23 WA 2549 i liduanminun i ldau
2 e Zuwya Y a o .
nseefui inamsguiuiuiating sauiunsg
v H a o a 4 o
Tiyareveanlativazaui liinanmsinasuda
VoIHINAY (Department of Mineral Resources, 2011)
Y
Ia U [ 1 o a
wonnil mgmssiauIaaunavasnarilving
A s
mynlasuutlaanalassaiaazeenisznenved
A ' H A Ao ' 2
sruilinauraIRuInveIuNd ULy Fadewa
AouNUIMMTNLarms 1U3 M3Faiing (Ecological
Dy 2
functions and services) VOITLVVHNAIHM AU
v v k2 1
nliaeguyutosnulusmuaniyanaziunlaosen
< [ ?:I a < ?:I a
Tagmmzmsnuinivesan a1 luauiini
o v ) v A Aaa a Y 1w JA
draapiluednosdmsudadidialuau 1dun dad i
A a ~ad A I s Ao w
wieaunsd Weanniuiluesnlsznoundidny
A o ¢ A A
voswuazdas o ldlunszurumsmumiueazy
[l [ @ s A I Y =
A4 1B M TUATIZHLAUBINY 1T UAY 5I1DIMT
Ysuguugiuazmsaudossigesvesiiaiie 19
annsons Ay Taldeeumug e (Tealnugutoom,
o 2 o ¥ X Vo
2005) dadauvesmanuimivuegnuInseadig
9471)32n91 LAz UMMM NUDITLVVTNAIAAY
Y a
Y5210 (Witawaschugul et al., 2011) 11 1uaus aiiany

9 w

drunluduinbAsNI I (Easton, 2016) A1UNT

v

S R
ausny uazuyiuMidon Tnsy (Rateetoo, 2009)
HUUT1809 SWAT (Soil and Water Assessment
< & ° a =
Tool) uniialunyuinaourInTzVIUMT Fagn
¥ 2 . %aqaa
Wannvuie ¥ umsisziulSnanivi s ldau
%‘ a 90/ Y A
i luau aznou wazgammwin melaman/asunlaa
v 3 Ay Yo o 4
anmunageuvesguini ldsumseensunazalszgna
l4pe19n9valuseAuaIna (Wuttichaikitcharoen
and Sartun, 2013; Valdivia, et. al, 2017) T@® Narasimhan
and Srinivasan (2005) Li et al. (2010) and Wang

etal. 2011) 1&1Funu1a99 SWAT tiied)szimuin

a Y] U ?,‘ = < @ 901
luausezaugui naznFeumeumsinunninu
Uszanmslenany 5ouDIMsAnHaNIENUUBINT

{ A ' <
nasunilasglona (climate change) AOM3IAL

¥ a o o a 50’
Amivesau tazimsld SWAT dmsuilsziiuii

Y
a 9 4 a
Tuauaswsnlullszmeoriauaun Iag Havrylenko
1 I~ o 1
et al. (2016) aena lsneny Tuilszmer Ineda litinng
L o a
UszgnalFuuusiana SWAT Tumsanuuazalseiiu
= H a dy PR a a 1
i luau Tagmmzinunnenaauoay
@ gl‘ =1 g’/ gd [y s A a
Auiu MsfnpIATIIaglssasametszmulsme
y ' y '
i luduvesszuutinausnauvaiduii (dun
szvvinmhlfayszuutinaaiu Il nanauuuy
s a
Munuag) meldaaumsailnfnaznszuiums
NAUNUATNTITUIIANEHAINNNAAUD AN IE)

“ A . 2 4, -

10 3 Vinaguuunsod-uuwa lununduauiya

o [ [ [ a 4
DUNDAVLLA WNIAYATAAD

‘]J d Q’Qd
Q NIULUASIBNII
A Ax
NHNADB
= 3’1 dy o a dy d' 1 g
msanIAsIiauiuMs Tuiunguihmn
gosuinses-uiya lwwadvauiya uneduua
o @ a ¢ a ° ’ 11 = ° ! r
1911IngAIAnd (azhAga 17 39'10" 8917 48"40"' N
a O 4 o= °© 4oy adk 4l
1azandyn 99 57'10" 83100 0210"" E) itsonnviva
523190 116 M15190 1aUAT 5EAUANNAIATUVDS
A 4 ) ' ' ~ A
wuin Taona lleglugng 40-75 eem figagagadn
9
765 1a3nIeaUNz@l una1s Usuanin el
4 a oy
MY 1806.70 Wy, (2551-2557) gaungiisiellingy
= = d'
27.6 09RUBATHOA (2530-2559) MITeiHes1glinae
Ea Y 9 v
4.5 W1./3U (2556-2558) NIH NUNYAGIFUAINGT
I 4 Y Ao o 1 Y . @
Wunnasdguiddngaesquirduneduna Tag
= o g d' o o 1 1 1} 1
nanihndidy laun Meudna aaeuinies
W8N318 1Az ¥l Tuvaznaunans Suanvea
o = ] 1 9ul
muarhevantiionigadusuiluunasdinies
o Yy Y o 3 Ay )
adret)ion Tagdnin lanarnauase lvasw
R A ' o o a
Auasguhiniuiinusouavesiviagasand

(Boonyanuphap and Tonglem, 2011) ﬂsz%mad’mqlwnj



MN3ANFIUMANS 38 (1) : 96-111 (2562) 99

luwadwantyaiiordwiaiu ldwanauiu
wian Taelimsign ldwarsugne wu yiseu asenes
anmaana muv unsneaudzalununssaldih
TuRosdu (0IFMIUTMITAIUMDALNYA, 2553)
auna lfusnaFunaeuasszinudosas 42.85
iufithsssumnadsznadesas 43.18 mjuiluih

wganssunay Wlusnuaeuuu-aounan Laz

Thiwganssaluuinuaounu (Wongmun et al.,
a H a
2017) TagmsilszmualSaniluaulunmsdnmn

v
[

Fa X 4 a
A593 Ul NNIriualszun 87.20 M13190 lauas
' o Aa 3 o [l a
Wgﬁ) 54,504.69 ]‘lﬁ TagduiuMsINUAI08 19U IN
L!‘ | T g o < S o a o
mnﬂagiumnuauu1%1%Quanymzmﬂaguwﬁﬁuaz
¢ A A Y
aaﬂﬂiznaUﬂ1ﬂiuszu1nuaﬁ%ﬁ1u13ﬂ1mn}uﬁauwu

4 H f gol .
yoanunguinlaa (Figure 1)

595000 600000
T

¥

1965000 1970000

1960000

Legend
. Sample Point

e Stream
CZ3 Tambol boundary
@@ Maeprong-Maepoon watershed

1955000

605000
T

610000
T

1970000

epopIns

1965000

1960000

@ Bangkok
B Uttaradit

1
955000

“Coordinate SYSteMhciisenas WGS1984
Grid.......Transvers mercator
[ Projection...UTM Zone 47Q

1 1
595000 600000

1
605000

L
610000

Figure 1 The location of study area in Maeprong-Maepoon watershed.
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Figure 2 Monthly rainfall in Maepoon sub-district recorded during year 2008-2016.
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Land cover Adjusted land
Land use

coad of swat cover code
Mixed deciduous forest with bamboo FRSE BNNL
Mixed deciduous forest with bamboo- Landslide RNGE BSSL
Mixed fruit tree-based agroforestry ORCD FNNL
Mixed fruit tree-based agroforestry- Landslide RNGB FSSL
Water WATR WATER
Urban URLD URBAN LAND
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Table 2 Equation of SWAT model testing.
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Aunan uazan ldwanaunuuINEAs ANEIAY
(Table 3) tHosnnthiganssunay Hlauiaau
A ' 3 o y a
Mmmzaunnluduresmsinuinanuiu Tasau
k4
NouEoIng AU HAZANUIANUFUAUINGA

ANFZUVHNATLANDOU VT NANIH UL
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e nsimmniau likanauuiunyas
FIA0ANA0INUNIANY VDY Deesaeng et al. (2010)
winauluan ldranauuuuiunyasisinnug

A 134 A A =1
ANUFUTUINGS UANNAIHEINITNGUFUNY T
1 S BA 1 9 o a A o
dana 1 AWC AoudeiounIging

a J v v J
MIUATIEHAHTNNUT (Pearson correlation)

' A Ag do o oa

sernanugANuIuRdulse Tewinudulsauia
Y v
YOIAU MU ANWFY & 9ALHoIN1T 03ATENOY
o 1A ¥ ¢ o 1 Ag
dadruniluin ssalseneudadiundueima
a o I 1

Wmnadunseiag anuilunsa-ae isinaeyna
a ) A A v o Jdo
Aumtle wazSnas Ny tanuduiusnunnug

d’l A g J a 1 Ao o w aa
anurudiuilse lemivesduedniitisdngmeadn
FTAUANARIUTDEAZ 99 (p<0.01) Vauzh 31w
aymAnTIe anuduiusediisdnynieada

A o A 49
NILAUANNFINUIBYAL 95 (p<0.05)

Table 3 Soil properties of each ecosystem type in the upstream.

FC (%) PWP (%) AWC (%) Infiltration
Ecosystem Depth Soil Texture rate (cm/h)
types*  (cm.) Average SD Average SD  Average Sp (Unsaturated
soil)
FN 0-10 Clay 2549ab + 234 17.62a = 1.29 7.87¢ = 1.05 2.38
10-30 Clay 25.07a = 0.63 18.72a £ 042 6.35b = 0.21 5.65
30-60 Clay 26.07a =+ 130 1740a + 1.28 8.67 £ 2.49 13.66
60-80 Clay 26.07a = 055 19.08a £ 0.20 6.99¢c £ 0.68 21.43
80-110 Clay Loam 22.54a £+ 250 17.03a £ 1.38 551c¢c = 1.19 9.97
110-150 Clay Loam 22.56b £ 1.13 16.33a + 1.14 6.22b + 0.01 9.72
FS 0-10 Clay Loam 2695ab + 4.65 17.30a = 441 9.66¢c £ 0.58 9.90
10-30 Clay Loam 2692a + 228 1825a £ 221 8.66ab = 0.65 12.03
30-60 Clay 26.81a = 0.10 12.14ab + 133 14.68 + .123 12.07
60-80 Clay 2592a + 3.05 16.50a £ 3.55 941b + 0.52 12.19
80-110  Clay Loam 2552a + 1.16 14.75a = 1.97 10.77b £ 0.90 20.09
110-150 Loam 2689a =+ 085 17.59a + 1.83 9.30b + 1.00 17.62
BN 0-10 Sandy Clay Loam 29.08a + 2.37 9.83b + 0.72 19.26a = 1.76 7.47
10-30 Sandy ClayLoam 23.07a + 1.25 701b £ 223 16.06a = 0.99 12.63
30-60 Sandy ClayLoam 21.37b + 127 5.6lab + 0.33 1576 £ 0.94 10.38
60-80 Clay Loam 2220b £ 0.77 6.61b = 0.60 15.59a =+ 1.32 21.47
80-110 Clay Loam 23.57a = 1.73 7.18b £ 1.19 16.39a = 1.55 26.55
110-150 Clay Loam 2435b = 1.04 6.85b + 0.76 17.50a =+ 1.49 22.98
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Table 3 (Cont.)

BS 0-10 Clay Loam 22.59a + 2.28 7.05b = 0.31 15.54b + 1.97 5.60
10-30 Clay Loam 17.26b £ 3.04 635b + 044 1091ab = 2.99 10.08
30-60 Sandy ClayLoam 17.76 ¢ = 2.51 6.89b = 1.60 10.86 £ 0.90 6.35
60-80 Sandy ClayLoam 14.86c + 1.10 6.87b + 0.36 7.99bc £ 1.30 8.85
80-110  SandyClayLoam 16.53b + 2.15 7.03b £ 1.06 9.50b £ 1.23 21.16
110-150 SandyClayLoam 19.28c¢ + 143 10.81b + 3.97 6.84b + 2.81 11.50

Note: *Ecosystem types: FN, Mixed fruit tree-based agroforestry; FS, Landslide-damaged mixed fruit

tree-based agroforestry; BN, Mixed deciduous forest with bamboo; BS, Landslide-damaged

mixed deciduous forest with bamboo.

Q J ' o e . .
NN wﬁmmaau"lm (sensitivity analysis)
' a 7
anueau Irvesnnilwesn s lunny
o a ' a 7
112999NNINGT SWAT WU WIS A0 TNUAIWY
' A ' ' =
9o In1 Wieamnsndiwanemsiasulasues
2 ¥ 42 '
Ysunanhluaulunuiguii 18un CN2 Canmx Esco
Sol AWC 11ag Rehrg_Dp (Table 4) Tag CN2 fip m1
] H Y
Fuduveq SCS runoff curve number NANVFUAUTLAY
d‘ . o 4 ! =
Na09 (moisture condition I1) t1U5HUAINAIN MUY

F Fa
11v03AU (soil permeability) Usuaauyuluau

' Y .
NOUNU (antecedent soil water content) taz5z1aN
YA a A1 o A 4
M3 19NAU Canmx Ao MdaTIUNUNVINITUNAQU
e (s
i30UB0A Esco ADA1 dWsaNTMIFAIINITEIMe
A A y A AA
v09aU Sol AWC A Uimnanh luaunnsaunsn
o 9 S Y T
inlslseTemi 18 uag Rehrg Dp Ao AMsuan
¥ P A a 2
vt luAn FamsiiuAImIines CN2 1ag Esco
2 , 4
mlmihluduanas daumsiiy Canmx Sol AWC

v v 4y
uag Rehrg_Dp Wl luduiminiu

Table 4 Result of sensitivity analysis for soil water content simulation.

Soil water after

cor Agjwed SRS e T fosenags
CN2 35.00 169.00 46.86 122.14 72.27
50.00 169.00 46.76 122.24 72.33
Canmx 20.00 169.00 50.17 118.83 70.31
25.00 169.00 50.32 118.68 70.22
Esco 0.10 169.00 88.79 80.21 47.46
0.50 169.00 88.62 80.38 47.56
Sol_ AWC 0.10 169.00 55.92 113.08 66.91
0.50 169.00 93.43 75.57 44.72
Rchrg Dp 0.20 169.00 46.86 122.14 72.27
0.50 169.00 88.79 80.21 47.46




NIANIIUAAAS 38 (1) : 96-111 (2562) 105

ﬂ15ﬂi’J‘i]ﬁﬂﬂﬂ313~la’®ﬂﬂ€1’®ﬂ!mﬂ§1ﬁ®ﬁ uay
nM31503asguudIass SWAT (Model
testing and Calibration)
HAINMIATINTOUANUTOANEDIVBILILY
Saealao3ouiouszrhafnanhludui1dan
Lﬂ%@ﬁﬂmm%‘uiuﬁu (observed data) (181N
1UVT1804 (simulated data) Yosau I Hanauu
Junpasnai liReauaduiazfeauaduiin

Y 1 Y o = o o A ’q ¥
ﬁﬂﬂﬂaﬂﬂﬂﬂuﬂﬂﬂﬁWﬂﬂﬂ1ﬂ15ﬂiﬂﬂ1w151mﬂ@51‘ﬂ

mJu5161@Qﬁmmaum@;ﬁuwa“lﬁ’mﬂ%u Tagfmue
1% CN iMAD 60 Esco 1A 0.2 4ag Sol AWC
wihdy 0.4 Fafumsdsualunndszanms 1y
ﬁﬁu (land use data) ¥UAAU (soil data) LaEAIY
a1AFu (slope) taz Idmmstsvnasgiuingy
Tummzdanveams9iau nazaiiaau luauai
IkanaunuunEAs iRAAU0auNNTERUAY
aatu Tagmviua i CN MR 70 Esco 191171 0.1
1182 Sol AWC IMAU 0.2 (Table 5)

Table 5 Adjustment data of model testing and calibration of soil water content simulation.

Adjusted Adjusted
s Interval of
Factor Descriptions factor value data data
(Model) (FS)
CN2 SCS runoff curve number 35-98 60 70
Esco Soil evaporation compensation factor 0-1 0.2 0.1
Sol AWC Available water capacity of the soil layer 0-1 0.4 0.2

¥ a
msUivuasgrunuuiiaeninluau
' H a
(Model calibration) dawal¥ideyasuaniluau
v ) 4
nlannasestaanuauluay (observed values)
9 ° AN Y (o
wazdoyavinuuuTiaesi 1dU5uas g1y (best
. ISPl Y é‘ '
simulated values) UA1ANUTDANADININUU Tae AN
ANUEANZDIVBIEIU T HANA NIV BAT A
R? NSE t1ag PBIAS 11101 0.58 0.48 t1ag 8.91 a3
o w = ' o A @ 4 .
deu Fsegluszannannsnsonsuld (Figure 3)

: 9 -
‘IJﬂ!3‘17]ﬂ’Nllﬁ’t‘)ﬂﬂZ%}EN‘U’ENLL‘]J‘]JFMQEJ\‘IUﬂHQu‘UEN

e I manauuuIuAYasNINAAUaaNTAT R NSE

1AL PBIAS (1111 0.56 0.33 118 -4.99 uaa 1ag

agluszavnenusooensy lRguReIny (Figure 4)
[ < 1 1 ‘O

aga lspaumanuaeandoaliaidiun laamny
VA & & ¢ Ao A

2813989 A1 NSE 1 Tagnliinaisives NSE Taail

(Bloschl et al., 2013)

NSE > 0.75 Good to fair fit
NSE 0.5-0.75 Poor to fair fit
NSE <=0.5 Poor fit
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Figure 3 Model testing and calibration of soil water content simulation of mixed fruit tree-based

agroforestry.
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Figure 4 Model testing and calibration of soil w.
mixed fruit tree-based agroforestry.

m3sravsamumsaniSananiludu (soil
water content simulation)
mssassanumsaifzuanhluduves
ugazszuvinaaasall 2559 wud iwganssa
wet IR BiAaauoauivsinanh lufugeiige (ade
180.82 Haaway) 50991 1dun a ldfwanauuuy
JunpasiliRaaunay (nde 174.01 Jaawas) 1h
wayanssawan lHiRaau0ay (nde 133.18 Tadwns)

. T
25-Sep  25-Oct

ater content simulation of landslide-damaged

wazeu linanauiuuInEaININAALaY (IR RY
A A ¥ 2 a S a
129.34 ilaamas) N9 woAnssuveelsnani luau
A v k) @ A a o
nanvazadeny Taslomnamansaduan U5

Y
°

vhluauaziuaualide (Table 6)
othalsian Buwanh luauildnnms

$1099@0 UM (simulated soil water content) U9

uRazsLUTINATANUIANATIFAY o910

panlsznoutazaniiaaulianuuilsisiunield
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anwiA19%iia (Sonkanha et al., 2012) Tagnne
ssuviinathwganssawey 1di liRaduady ¥
ansoazamhluauldmnnhszuuiing uas
amumm‘fé‘uq iioannauiaauluszuuiings
ndansndnadednonmlumsifusnihld
Tagnnm3dnsiziauiaau wua Thwgangss
wetn it iiRaAundufimanungu eardseneudu
mm Rainfall (mm.)

——Mixed fruit tree-based agroforestry
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v 1 A g a A o A
dadauiiduerma dunsging uazaugANNIY
AUIWADUN G TINDINANNUHULUUT IV 1D

4 Lo 2 i
yaritern1sa aaiu uugowssuwan il

v
°

A a ' 3 o y
maduaaulANase lumsinuiniganga

=

= 2 o 3 a Y
(AWC) Seseunsamunmiludauldgaiganaon
N9 2559 (Figure 5)

400 - 200
350 £ Landslide mixed fruit tree-based agroforestry 180
300 F —Mixed deciduous forest with bamboo 160
E oo Landslide mixed deciduous forest with bamboo 140 g
g0 e 120 E
= 200 + 100 =
= E 80 =
z 150 ¢ .E
= £ 60
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o3 A s AT L1 T &
0 TR [ o PR ARIAS }‘J.\...I.-...J?..h.hl.n\.\.:. T S 0
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Figure 5 Simulated soil water content of each ecosystem in year 2016.

K a A A=
PFuanhluauvesnunanuimelusey
= o I~ 1
1l 2559 9nmITaesan IuMIaiLaaliLN
' A A H a
P ULEIEY 2559 USuailuauiseun
(5211714 5.06-39.13 Haauas aduandly Table 6)
¥ v v
eI MzHUNIENAIAl MeRougaIAY
2558 IUDINAUABUNBIY 2559 (Figure 6) U
o a o o <
nsznunaigmyaiduanlumerduazimiuam
v
uanaa ldednedanulufoungunan vainiuy
- 7 ' ¥ 1A o q ¥ ¥
umamsaiduanasuisgeiio s Inlsuanily
a A X A A & H
AunIuisoon Tunmaeu sunsznalsuanilu
a A s A 4 A [
AulfFinageganinaiuinlu@esugainy nAN
A A = 3 a a
200 adway) taztFinanhluauganaTuusou

Mifhuituiis (ﬁuﬁ%’uﬁw)u‘%nmmudnmmajm?w
ﬁnﬂﬁmﬁaﬁmﬁ‘ﬁyaﬁﬁawmNuiugﬁaquﬁﬁmau
wazlifidulwdeusunay Winanhluauian
s lae ifesminmsituvesSinanfirhudy
TasedialumsiuSnavesaugaidiudie
(Bhatu and Rank. 2017) TaedadmafSunaniluau
(sW) veouguihuuinges-wina Miusnldanms
anvosrdutszanadevas 5.15 vewSuaniwy
win 1091 dwgnuadiuns Taeianuphidy
UsgTond (AWC) mmm‘ﬁqtjuﬁw (87.20 M54
Alawas) My 39.55 AugALIARILAS
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Table 6 Mean of monthly simulated soil water content in ecosystems in 2016.

Soil water content (mm.)

Mixed deciduous forest with Mixed fruit tree-based
Month Mean
bamboo agroforestry
Non Landslide Landslide Non Landslide Landslide
January 121.86 78.09 112.49 93.16 105.48
February 101.30 58.88 93.05 73.12 85.61
March 71.48 28.37 61.92 34.13 53.28
April 39.13 6.04 33.90 5.07 24.67
May 61.16 42.28 55.01 39.79 51.49
June 138.21 122.47 128.75 129.46 130.71
July 215.93 174.13 204.75 178.84 197.49
August 250.97 197.89 242.64 199.52 228.49
September 279.60 219.75 271.41 214.79 253.17
October 326.34 256.78 323.26 228.17 292.77
November 307.65 236.09 306.22 205.65 273.45
December 256.20 177.38 254.72 150.40 219.97

Average 180.82 133.18 174.01 129.34
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Figure 6 Spatial simulated soil water content of Maeprong-Maepoon watershed in year 2016.

Date : 22 July 2018
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