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Viloth KIMALA 2014: Water Resource Assessment by SWAT Model in Sedone
River Basin Lao’s People Democratic Republic. Doctor of Engineering (Irrigation
Engineering), Major Field: Irrigation Engineering, Department of Irrigation
Engineering. Thesis Advisor: Assitant Professor Ekasit Kositsakulchai, Dipl. Docteur.

239 pages.

This research demonstrated the application of SWAT model for water accounting
analysis in Sedone River Basin in Lao PDR, where there was the drainage area of 7,217 km”.
The available data from 1996 to 2010 were selected. The study composed of 3 main parts:
analysis of the Sedone water resource system, modeling of the system by SWAT model, and
analysis of water balance and water accounting in Sedone river basin. The simulation was based
on three case studies: without irrigation, current irrigation, and full potential irrigation. The
result showed that the model was applicable for the analysis of water balance components at the
hydrologic response unit (HRU) scale of sub-basin and the application of GIS could enhance the
result visualization. The SWAT model simulated water balance components on daily time step,
but recorded results of each HRU as an annual mean. Therefore it was limiting for the analysis
of accounting water on monthly or seasonal basis. The water accounting analysis demonstrated
the net inflow into the basin of about 15,600 MCM annually, with depleted water from
evapotranspiration of about 38% of the inflow and outflow to stream of about 62%. Finally,
water accounting analysis showed the current status of the Sedon River Basin to be an open

basin, which implied that there were adequate water resources for further usages.
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1. DEM (digital elevation model)

o [ a o a 4
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2. foyadnINgioIN el (climate data)

9 v R

a I { g I @ a @ . A
doyaaningieimaiudeyannuiuiiniudavyiiasieiu (daily) Suduil
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=KX A a a a 9 1

A.71. 1996 D31 A.A. 2010 TAgs1VTIWINNTUGANENINGWAzgNNING IV a1l a12 Taun
g - . dy o A . .. a <3
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3. voyaSuaimi (observed runoff)
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4. doyams 1915z Tewinau (land-use data)

doyamsldlsyToxiAau (land-use data) fludoyavesil n.a. 2008 Tagldan

U 9 A = J ] 1 g g}l I dy A
nsgnsraunsasuazth lifves gl a1 (i 7) Fesaaulne) 70% vesguimanuailuiui
1 I :ﬁl { { A 1
1y Wunuiineasnssulsznm 30%  Tagnmsdszlesinaudsznovuaie 1hlan

. dg ~ oa 9
(dipterocarp forest) INuNYszu 2,679 913.NY. szuan 37% 1havuuag (evergreen forest)
&l v
Uszanm 2,267 a5.04. Uszanat 31% WUAU (rice paddy) Uz 1,248 as.nu. Uszanm 17%

&4 1 . A AA '
WUNNYAT (agricultural plantation) Uszma 911 a5.nu. Uszanm 13% uaziuinou g 1aua

ﬂ { i a c&’ { j’ {

Wuh Taguaziiu (barren land) WUNING (grassland) Wugnad1a (urban or built-up arca)
¥ { %’ o 1 %’, I { 1 o a
WU (water bodies) 5auMUTYszIm 2% winiu Tasiludeyandesldsunuveyann

U

=

e liuuuiaesmuantloneudueIn1gnnine (HRUs) daivuadnyazmslenau

Y Y 1 1 %}
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5. %@gaau (soil data)

v Y H
doyaau Fetoyamarilasldannsznsrunvasuazihldves add a1 (mwh

a ' IS

9 = ti’ ~ a [
8) Usznouale AUTIUNET (clay loam) UNUN 2,995 A5.n4. Uszum 41% ausiutunsie
ad 4 a ad 4
(sandy loam) UWUN 2,447 @5.04. Uszuna 40% AUTIU (loam) UWUN 872 A5.nY. Uszunw
a a 1 = dy d' a = =
12% AUN$1wUUANITIU (loamy sand) UNUN 577 a5.00. Useua 8% waz AuHle) (clay) U
k4 [
WU 324 A5.00. Uszanat 4% 1aza1n Food and Agriculture Organization of the United Nations
(FAO, 1997) and Major Soils of the world (FAO, 2002) &4ii518az1B0AquauLANIINIGNIN
F v
yoeauldun Sosazvoailonu (soil texture) ANNANAULAAZFY (soil dept) AANGVDINITH
Y 1 1 =
U 1uAY (saturated hydraulic conductivity: Ksat) A1AMUHUIMUUYDIAU (soil bulk density:
1 4 I ] o wa
BD) A1 AWC (available water capacity) (miwﬁ 1) Lﬂu%’ay’awaﬂhﬂﬁmmmaumqumﬂ

MNPIVBAULVVIADI SWAT

M319N 1 aauianianemnau

Texture (%) Soil physical properties
Depth
No. Soil name layer AWC BD Ksat
(mm) Sand Silt Clay
(mm/mm) (g/cm3) (mm/h)
1 loam 1 200 40.5 343 25.2 0.12 1.8 65.4
2 415 353 332 31.4 0.11 0.8 60.7
3 825 32.5 382 30.3 0.13 0.5 553
4 1525 342 363 29.5 0.12 0.3 45.8
2 clay loam 1 178 43 455 50.2 0.13 1.4 8.5
2 432 6.2 353 58.5 0.20 0.8 5.8
3 534 104 302 60.4 0.22 0.5 4.1
4 1650 53 395 55.2 0.25 0.3 32
3 Loamy sand 1 200 582 273 10.5 0.12 1.5 68.5
2 460 604 26.2 134 0.12 0.5 64.8
3 760 59.2 312 9.6 0.10 0.3 69.2
4 1830 61.2 255 13.2 0.10 0.1 65.9
4 sandy loam 1 100 504 26.2 23.4 0.13 2.1 60.1
2 155 452 272 29.6 0.12 1.4 553
3 660 422 305 27.3 0.10 1.1 533
4 1780 50.1 29.6 19.3 0.12 0.2 58.7
5 clay 1 180 11.3 262 62.5 0.20 1.5 5.8
2 915 74 274 65.2 022 0.6 4.7
3 1170 85 183 75.2 0.18 0.2 3.5
4 1570 102 19.6 70.2 0.13 1.32 4.1
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1. LUV 99 SWAT

I o a X
Soil and Water Assessment Tool (SWAT) 11/ut11131294N199NAINY1 FIA50
o 1 1] a 4 I
Tdhauswnudeyaszuumsaumagimans (Amold er al, 1998) las SWAT 1ilu
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[ Y
NasuuutinNuFuou mmqgﬁuqmﬂmm (hydrology) #1901 (pesticide) 99T
1991117 (nutrient cycling) MINAHIZUAZNITIAADUSIBAZ NDU (erosion and sediment
1 Y] X 13
transport) N39Na119n1T81119910115219N river basin scale model (Arnold and Fohrer, 2005;
Y 1
Behera and Panda, 2006; Gassman et al., 2007) lag lagnwannyuiednyimansgnulud
a Y] dy A 90‘ Aa ldy Y] 9 =< o ds@l .

YSuimvesmssamsnunguinnlvnalvgiuuassudon  Faivulag  Agricultural
Research Service 11 Grassland Soil and Water Research Laboratory a1 ;ﬂ;awﬁm (Neitsch et al.,
I o { g a £ y . o !
2005) Hunuusrassiilua1515ua@ns (public domain model) HUUT1A0I SWAT l9doyadh

o o 1 9 a 9 9 saa 9 a ' g
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AN
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t
SW, =SW, + i; (R gay ~ Qquef ~Ea ~ Wseep ~ Qgw) (14)

) 4
e sw, Ao USunanihluaugaiie (mm)

sw, #io WananhlufuGudy (mm)

t  flo 1981 (days)

R, Mo Wanarhlusud i (mm)

Q.. fie Wmanhimuluiud i mm)

E. fo USmamsnieszmelusud i mm)

W, fo S lnaduasguldaulusud i (mm)
Q,, Ao ﬂ?mmﬁﬂﬁ)ﬁumwaﬂé’uéﬁwﬁﬂuﬂ’uﬁi(mm)

'
1 v A o v a

%l Aa A a g A 9 % dy %l lAdy a A J
UINMHIAUINAVULND ﬁfl”lﬂ’lileﬁLGU’l"U@\iu'lcluwu fl"]Ju'l’G;fwu@u‘JJ ATUNUNI
= Y

D.

a =Y o 9 1

[ = v dl a = dy A dy d‘
DATINIITU Iﬂﬂ’ﬂ@]i?ﬂWi%’M%SlﬁNaﬂﬁ\im@ AUUANUTUINUUU LiJf]‘]JﬁiJWil!lﬂ“VlHﬂ’gﬂﬂ’J
o =< a v Aa a A < dy A g o v Aa a 9 ¥ A
BATINITFUUIN ISINANTTIANNHIAULASIUBIAVNUNINUNNUDINITANNNIAULLAD ‘Ll'l‘ﬂuh/iﬁ
1 I sol 1 a A ) o aol 1 a A [
aouzuihmuiau Gl,mmumam SWAT mmimﬁaﬂmmmﬂ‘%uwmmmmﬂuuaz@mw
E 1 =Y 1 a
n3lravesimigegald 2 35 1Aun (USDA Soil Conservation Service 1972) 11823 Green
H 1A A g
& Ampt infiltration (Green and Ampt, 1911) mimmmﬂ‘%mmmmmmm@ui%“l%’%’mga U

4 S 1 = a
dusteiu Taglumsdnuiil 18 Uszimuiminiau (Surface Runoff) Iae 1935 SCS Curve

v
[

A I axaa 9 v (] 1 o dy
Number mmmm‘ﬂunmu&ui%u@EJNLLW'i‘HmEJ UEANANTUNIT AU

(Rgay —1a)”
Quurf =
T Ry Tl )

(15)

e Q. fe Wunshriumdvseiu mls)
R,, f© uarhrusei (mm)
S AD Retention parameter (mm)
I A0 Initial abstrction (mm)

a

o

o o J o 1 o -4
Tagaauls S 92NANUTFUWUTAVAT Curve number (CN) A4E@UNITH
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1000
S=254 ——10 (16)
CN

1 Y
o CN @9 A1 Curve number, The initial abstraction I, = 0.2S ﬁslj’JﬁlLW{]f! Curve number (CN)

o dy
ANTUNITU

(Ryay —0.25)°
=- - 17
Qe (Ryay —0.8S) )

day

Y o 2 A
Ysunudunevuie R, > 1,
2. SCS Curver number

= [ v Jd o = dy a [ s}d'a
SCS Curver number llﬂ'JHJﬁNWU‘ﬁﬂUﬂﬁNWmﬂ?TN%’uiuﬂu aﬂﬁmgﬂ"IﬁGl“HVIQH
A & a A 9 ) . y . = ' I A A
Nau”lmmm%ucluﬂuﬁmu (Antecedent soil moisture conditions) mumaamﬂu 3NTU AD 1 —
dry (wilting point), IT — average moisture and III — wet (field capacity) Tasa1 CN AN uA1ve4
. A v & = 9y o Y Y I ~ ¥ .
average moisture 111U U AYUUTIABIUT VAR CN THIunIal dry (wilting point) 1Az wet

. 4 gy a Y Ao v vy o A
(field capacity) muidou lvanusuluauneunihnsuinla Taeldaumsad

20(100-CN,)

CN, =CN, —
' > (100—CN, +exp[2.533—0.0636(100—-CN,)])

(18)

CN, = CN, xexp[0.00673(100 - CN,)] (19)

11D CN, Ao Soil moisture condition I
CN, Ao Soil moisture condition II

CN, Ao Soil moisture condition 11
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1. m3dmsziszuunSwensihmaszuvesgurinaslay

a P 3 .2 = = ¥ 3o
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