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Water Evaluation and Planning System The Potential

of the Upstream Chi River using Water Evaluation and Planning System Model
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Abstract

Chi River (Upstream) is experiencing flood and drought because of climate change, land use change from forest
to agricultural land, and empty large reservoirs in the area. The electrical pumping stations were constructed with
electrical pumping of the main canal into the irrigation area without control of water consumption. These are direct
impacts on the quantity of water in the river basin and ecosystems. This study used a Water Evaluation and Planning
System (WEAP) model to study rainfall, runoff, steam flow and water balance in the Upstream Chi River. The results
showed that the WEAP model can be used to generate flow network for calculating water balance in watershed area.
The stream flow provided by the WEAP model was close to the values of the river gauging stations located in the
river basin. which nearly 80%. Whereas, The results of water balance and stream flow using the WEAP model shows
that the Soil Moisture sub model was more suitable for calculating stream flow of Upstream Chi River than the FAO
sub model. because the calculated stream flow using the Soil Moisture sub model close to the record values of the

gauging station nearby watersheds than thos calculated by FAO sub model.

Keywords: WEAP, electrical pumping, water balance, upstream Chi river
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Figure 2 Pumping stations in study area
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Figure 6 Model validation

Table 2 Model validation

Stream flow Soil moisture model
E.5 r=0.90
E.23 r=0.81
E.9 r=0.82
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Table 3 Water demand

Sub basin Inflow Agricultural Domestic
(Million m.’) | (Million m.%) | (Million m.%)

Upper Chi 775 67.997 6.281
Lum Sa Pung 208 7114 0.814
Lum Kra Juan 292 16.542 2.079
Lum Cun Chu 288 139.529 12.495
Chi Part 2 523 276.012 29.131
Huai Sam Mor 120 30.65 6.183
Chi Part 3 1,022 294178 39.591
Sum 3,229 832.022 96.574

The Potential of the Upstream Chi River using 69

Water Evaluation and Planning System Model

ﬂ'%mmmfluﬁaamﬂfﬁﬂuvﬁuﬁﬁgmﬁw%mauuu
Lﬁaﬂwsqﬂlnﬂ U5lna Uszunow 96.574 &% au.N. ¢all
Las oM TINEAINTIN Uszanns 832.022 d1% au.u. da T
SN INNTaIM TNz 0 928.596 §% anunert
AT

ﬂ’%mmﬁwﬁﬂuﬁuﬁéuﬁw%muuu QiNeawanu
ﬂ%mmmwﬁaamsﬁﬂuﬂa@ﬁu usritasanlufunaafiu
Anthamalng liiusunasivinlnasenangusiily
USInomnn wievnniiaansduietiawn axvinldiie
JamAvudsluind SedndudesuSuunumstgnitls
goaadasiuaNWInAY v luudast) watlosiuana
Fomafiasfeduiufonamemaneas uazsniudas
RndSunasinfuinluiug 1iesesTudsnmanudas
sl AdUsnmnnduluewaa

asduanisdni

ULUUINaD9 WEAP mmsm‘haaaszuu&juﬁﬂuvﬁuﬁéuﬁw
%@auuu"lﬁazmgﬂﬁaaLLa:ﬁﬂszﬁw%mw%\ammml“ﬁ“i’m
nudayasu GIS armuanuiuasdumisaslnsins
WA uRaneg qluvﬁuﬁ' nfeinsusasisiuas
snwnidszine amwmslifian Suuusassaansa
lanuazidoadeglaatnsasutdin vldmsdszuana
ﬁmmgﬂﬁaaLLazlﬂﬁLﬁadﬁuanWW@nawuLﬂm%ﬂuﬁuﬁ
myvSuiisuuuudtaeslasldnisnidn Rainfall Runoff
3804 Soil moisture model TWAnAlndiAusiuaanias
Saunnin3tues FAO wiasandaudsildlumsysuifiou
LUUIN8890893D Soil moisture model FIWITNRIAKA
qmé’nwmzmaaausluﬁ?uﬁéjuﬁﬂ uazenNInUIuaanls
lﬁﬁmwm;]ﬂﬁaamsdﬁuan"]wgﬁﬂi:mﬂﬁa wazaneh
wan@auBIsENWATa A s WDliLzing vadudaz

wufguihdesfiuandrsnuluudazdanle

)]

=Y
naeanIINdsznie@
TayatTunhvuazdayalassmaianiuna i luiu

a
£

D.

' o o

g inTaauunldnnInsalsznin TayaLIumin
cluvl,ﬁmnﬂswqqﬁw%m WAZDVBLIATE WWIANLIAE
Y8158 Sadududsnanlianusioiniouas
FRUERUNUNTITH0E A (Nuganuuliodminias
Qs Qs a = |a a v o
srauiafadnsnUSan sudszanaduseld desdn
Youdszunm w.a.2555) J9vavaugman w il



70

Kongyung et al.

LONA1ID19D9

1.

Barnett, T.P., Pierce, D.W., Hidalgo, H.G., Bonfils,
C., Santer, B.D., Das, T. Bala, G., Wood, A.W.,
Nozawa, T., Mirin, A.A., Cayan, D.R.., & Dettinger,
M.D. 2008. “Human-Induced Changes in the Hydrol-
ogy of the Western United States”, Science, 319, pp.
1080-1083.

Conway, D., Persechino, A., Ardoin-Bardin, S., Ha-
mandawana, H., Dieulin, C., & Mahé, G. 2009. “Rain-
fall and Water Resources Variability in Sub-Saharan
Africa during the Twentieth Century”, Journal of
Hydrometeorology, 10, pp. 41-59.

aTudena uwiudu. “miﬁnwwmﬂ‘fﬁﬂmjwﬁw%”
2545, AnprdnusUIagrunitmdia, n1ais
FAINTINTAUTENIU UMIINPIRBLNHATFITAS.
Isidoro, D., Quilez, D., Aragues, R. 2003. “Water
balance and irrigation performance analysis”. Agri-
cultural Water Management 64 2004, pp. 123-142.
Holger Hoff, Christopher Bonzi, Brian Joyce and Katja
Tielbdrger. “A Water Resources

Planning Tool for the Jordan River Basin”, Stockholm,
Sweden, Water 2011, 3, pp. 718-736; doi:10.3390/
w3030718

Zakari Mahamadou Mounir, Chuan Ming Ma, Issou-
fou Amadou. “Application of Water Evaluation and
Planning (WEAP): A Model to Assess Future Water
Demands in the Niger River (In Niger Republic)’
Modern Applied Science, Vol. 5, No. 1; February
2011, pp. 38-49.

3uns aensuok. “ﬁzy%ﬁﬂLLa:am@;aﬁﬂuéuﬁﬂmm
ma%jwﬁﬂ‘ua(mi’ua anifiganiie)’ 2550. INeNAWKS
Usmgnamimdia, nmedmianssanineinsin
Mﬂ’laﬂﬂl’lﬁmﬂ‘ﬂ@ﬁﬂﬂﬁ@l{

Assata HE, van Beek BC, Borden CP, Gijsbers DA,
Jolma ES, Kaden FM, Kaltofen FJW, Labadie GDP,
Loucks HNWT, Quinn IJ, Sieber IA, Sulis KWJ, Wer-
ick I, Wood DMM (2008). “Generic simulation models
for Facilitating stakeholder involvement in Water
resources planning and Management: a comparison,
evaluation, And identification of future needs, Environ-
mental Modelling, Software and Decision Support”,
Elsevier 2008, (1574-101X), pp. 230-243.

10.

11.

12.

13.

14.

15.

J Sci Technol MSU

Yates D, Sieber J, Purkey DN, Huber-Lee A 2005.
WEAP21; A Demand, Priority, and Preference-Driven
Water Planning Model Part 1: Model Characteristics,
Water Int., 30(4): pp. 487-500.

Raskin, P., Hansen, E., & Zhu, Z. 1992. Simulation
of water supply and demand in the Aral Sea, Region
17, No. 2, pp. 55-67.

Alfara A 2004. Modelling Water Resource Manage-
ment in Lake Naivasha. Msc. Thesis. International
Institute for Geo-information Science and Earth Ob-
servation, the Netherlands.

Stockholm Environment Institute, 2007. “Water Evalu-
ation and Planning System”, WEAP. Boston, USA.

nsNTAUIEMY. “Iﬂidﬂ’liﬂ%ﬂﬂ?dlﬂidﬂ’]iﬁdﬁﬂLLaz
ﬂw;a%’nmﬁwu%jmﬁw%mauuu WwiaTuni” 2554.
Erick Mugatsia Akivaga, Fred A. O. Otieno, E. C.
KipKorir, Joel Kibiiy, Stanley Shitote. Application
of Water Evaluation and Planning (WEAP): Impact
of introducing reserve flows on abstractive uses in
water stressed Catchment in Kenya: Application of
WEAP21 model. International Journal of the Physical
Sciences, Vol. 5(16), December 2010, pp. 2441-
2449.

Eusebio Ingol-Blanco, Daene C. McKinney. “Hydro-
logic Model for the Rio Conchos Basin: Calibration
and Validation”. CRWR Online Report 08-09, May
2009.



