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Using the Climate Forecast System Reanalysis

Evaluate Water Discharge and Sediment Load in Upper Yom basin
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Abstract

Using climate data to estimate runoff and sediment loads
with the Soil and Water Assessment Tool (SWAT) model requires
relevant multivariable climate data. The measurement data is
not comprehensive and complete, especially in small
watersheds. The objective of this research is to calculate the
water and sediment yield in the upper Yom River basin using the
SWAT model with climate data from the Climate Forecast
System Reanalysis (CFSR) and rainfall data from the stations
within the watershed. Calibration and verification of the runoff
of the models of Y.20, Y.24, Y.31 and Y.36 in the water year 1991-
2020, the PBIAS values of all 4 stations were in the range of
-34.43-1.06 and -18.3-1.01, the R? value was in the range of 0.65-
0.87 and 0.59-0.86, the NSE value was in the range of 0.25-0.86
and 0.32-0.85 of the calibration and verification, respectively. As
for the calibration and verification of suspended sediment at
Y.20 stations during 2009-2020 and Y.24 during 1997-2020, the
PBIAS values were in the range of -4.23-0.69 and -7.74-30.00, the
R? values were in the range of 0.59-0.83 and 0.59-0.83, the NSE
values were in the range of 0.62-0.78 and 0.57-0.78 of the
calibration and verification, respectively, which is a trustworthy
value. Thus, it is shown that the application of data from CFSR
is another approach, which is a suitable alternative for

application to small watersheds where climate data is scarce for

SWAT model as well.

Keywords: Climate Forecast System Reanalysis, Sediment,

Runoff, SWAT Model, upper Yom River Basin
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Tnsefugiuvesyavesiuudiass SWAT wudeyanislifiau uas

Uoyanu
4. unagy
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National Aeronautics and Space Administration (NASA) and the
National — Geospatial-Intelligence  Agency  (NGA)  Open
Government Data of Thailand website swat.tamu.edu kag U3EW
flhandadiia feynszideya wazuminerdomeluladsiousna

v
9

Senuilvnulunsidensad
LaNE1581984

[1]  ofijau A1ua (2564). MsUsziliniduuazasean1sldin

a

inwasnssuluiuiiguion. Inerdnusinemansumdudio
(M5¥ANTAInden), daduTnfinimuusSmsmans

[2]  eydy ingswednug, Fedand londainied, and lasaing
197 wag Kwan Tun Lee (2560). n1sUsgifiudse@nsninues
wuudNaeIgNNINY1 KW-GIUH wag BTOPMC lun1sdaastini
Tuguiheumeuvy. 2950531997 Imanssumans u.ov., U9
10, atudt 2 wih 74-84

[3] Tan, M.L, Gassman, P.W., Srinivasan, R. Arnold, J.G. and
Yang, X. (2019). A Review of SWAT Studies in Southeast
Asia: Applications, Challenges and Future Directions. Water,
11(5), 914. MDPI AG.
http://dx.doi.org/10.3390/w11050914

[4] Fuka, D.R., Walter, M.T., Macalister, C., Degaetano, AT,
Steenhuis, T.S. and Easton, Z.M. (2014) Using the Climate

Retrieved from

[10

=

[11

—

(12]

WRE15-8

Forecast System Reanalysis as Weather Input Data for
Watershed Models. Hydrologic Process, 28, pp. 5613-5623.
Dile, Y. T., and Srinivasan, R. (2014). Evaluation of CFSR
Climate Data for Hydrologic Predic- tion in Data-Scarce
Watersheds: An Application in the Blue Nile River Basin.
Journal of the American Water Resources Association,
50(5), pp. 1226-1241

35l Anlnaa uazvda Uszansdn (2562). msUszyndodig
d1elunislddeyasiniAann Climate Forecast System
Reanalysis tiioUszifiutguativinluguingu. n1sUssgn
Smsimnssulswieninii 24, an5571, 10-12 nngnax
w1 2337-2347

Neitsch, S.L., Arnold, J.G., Kiniry, J.R. and Williams, J.R. (2009)
Soil  and  Water Assessment Tool  Theoretical
Documentation—Version 2009. Soil and Water Research
Laboratory, Agricultural Research Service, US Department
of Agriculture, Temple.

Srinivasan, R., Arnold, J. G., and Jone, C. A. (1998).
Hydrologic Modelling of United States with the Soil and
Water Assessment Tool. Water Resources Development,
14, pp. 315-325.

Krysanova, V. and White, M. (2015). Advances in water
resources  assessment  with  SWAT—an  overview.
Hydrological Sciences Journal, 60 (5), pp. 771-783

Moriasi, D.N., Arnold, J.G., Van Liew, M.W., Bingner, R.L.,
Harmel, R.D. and Veith, T.L. (2007) Model Evaluation
Guidelines for Systematic Quantification of Accuracy in
Watershed Simulation. American Society of Agricultural
and Biological Engineers, 50, pp. 885-900.

Santhi, C., Arnold, J., Williams, J.R., Dugas, W.A., Srinivasan,
R. and Hauck, L.M. (2001) Validation of the SWAT Model on
a Large River Basin with Point and Nonpoint Sources.
Journal of the American Water Resources Association, 37,
pp. 1169-1188.

Yoz Tanl adeianasey uay 1a3g @138y (2556). NsUszAIY
Usinanivinluguihusiugs Tneldiuusiass SWAT. nsussau
SrmsImnssuunaniugenda$in 5, Buene, 5-6 fuseu
2556.

Yoz Iautd yidRnasy way wiuns wiily (2557). msvsaidiu
USunaumznauuiuaes luginiusiuda Taglduuusiass SWAT.
n777]53?:J?7f7n75‘5mnﬁyfyﬁmg'wﬁm%ﬁ 19, ¥aULAY, 14-

16 woun1AN 2557.



