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Comparison of Calibration Techniques of SWAT Model for Estimation of Reservoir Inflow to

Khwae Noi Bamrungdan Dam, Phitsanulok
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ABSTRACT

The objective of this study is to compare two calibration techniques for SWAT model which is used
to simulate inflow of Khwae Noi Bamrungdan reservoir. The first technique, using only one set of
parameters for the entire basin (case 1) and the other one using different sets of parameters for each sub-
basin (case 2) are compared. Observed monthly discharge data at Ban Keang Bua Kham station (091401)
are used to evaluate the performance of the SWAT model in both calibration and validation processes
using coefficient of determination (R?) and Nash-Sutcliffe Efficiency (NSE). The durations of calibration and
validation periods are April 1998 to March 2004 and April 2004 to March 2010, respectively. The input data
used in SWAT model comprise of Digital Elevation Model (DEM) with 30 x 30 m. resolution, soil data, land
use data from 2007 to 2009, daily meteorological data from 1998 to 2010 and monthly discharge data from
1998 to 2010 at Ban Keang Bua Kham station (091401), Ban Nong Krathao station (N.36), Ban Na Po Na
Chan station (N.59) and Ban Khok Pakwan station (091502). Results reveal that case 2 shows higher
performance in both calibration and validation periods with R? and NSE of 0.823, 0.763 and 0.928, 0.886,
respectively. In case 1, R? and NSE of calibration and validation period are 0.819, 0.616 and 0.871, 0.535,

respectively.
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Table 1 Summary of sensitivity analysis SWAT parameters

51

Default
Parameter Definition Unit
range

EVRCH.bsn Reach evaporation adjustment factor - 0.5-1
SURLAG.bsn Surface runoff lag coefficient - 0.05-24
ALPHA_BF.gw Base flow alpha factor - 0-1
GW_DELAY .gw Groundwater delay day 0-500
GW_REVAP.gw Groundwater “revap” coefficient - 0.02-0.2
GW_SPYLD.gw Special yield of the shallow aquifer m®/m? 0-0.4
GWHT.gw Initial groundwater height m 0-25
GWQMN.gw Threshold depth of water in the shallow aquifer required mm 0-5000

for return flow to occur
RCHRG_DP.gw Deep aquifer percolation fraction - 0-1
REVAPMN.gw Threshold depth of water in the shallow aquifer required mm 0-500

for “revap” to occur
CANMX.hru Maximum canopy storage mm 0-100
EPCO.hru Plant uptake compensation factor - 0-1
ESCO.hru Soil evaporation compensation factor - 0-1
HRU_SLP.hru Average slope steepness 1/mm 0-0.6
LAT_TTIME.hru Lateral flow travel time day 0-180
RSDIN.hru Initial residue cover Kg/ha 0-10000
SLSOIL.hru Slope length for lateral subsurface flow m 0-150
CH_K2.rte Effective hydraulic conductivity in the main channel mm/h 0-500

alluvium
CH_N2.rte Manning’s N value for the main channel - 0-0.3
CH_K1.sub Effective hydraulic conductivity in the tributary channel mm/h 0-300

alluvium
CH_N1.sub Manning’s N value for the tributary channel - 0.01-30
CN2.mgt Initial SCS runoff curve number for moisture condition I - 35-98
SOL_AWC.sol Available water capacity of the soil layer mm H,O/mm soil 0-1
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Table 2 Parameter value of model

Parameter value

No. Parameter Name
Case 1 Case 2
1 CN2.mgt 25.1689-74.6948 30.720-92.000
2 HRU_SLP.hru 0.0001-0.7217 0.0086-0.7303
3 SOL_AWC.sol 0.0400-0.2300 0.0500-0.3594
4 CH_K1.sub 0.0000 0.0000-0.2597
5 CH_K2.rte 0.0000 0.0000-0.5000
6 CH_N2.rte 0.0522 0.0140-0.0522
7 RCHRG_DP.gw 0.0823 0.0500-0.0823
8 GWHT.gw 22.5810 1.0000-22.5813
9 GWQMN.gw 1000.0000 1000.0000-1008.7500
10 REVAPMN.gw 285.1250 193.5000-500.0000
11 ALPHA_BF.gw 0.0480 0.0480
12 SURLAG.bsn 4.0000 4.0000

Note : Case 1 used only one set of parameters for the entire basin.

Case 2 used different sets of parameters for each sub-basin.
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Results of calibration stations 091401
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Table 3 Conclusion of model efficiencies
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Case 1 Case 2
Period 091401 N.59 N.36 091502 091401
R? NSE R? NSE R? NSE R? NSE R? NSE
4/1998 - 3/2004 0.819 0.616 0.836 0.834 0723 0.696 0.821 0.817 0.832 0.763
4/2004 - 3/2010 0.871 0.535 0.773 0698 0.864 0.751 0.808 0.628 0.928 0.886

Note : Case 1 used only one set of parameters for the entire basin.

Case 2 used different sets of parameters for each sub-basin.
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Fesults of calibrated station N.59

Fesults of validated station N.59

o T )
45 I I I I .I I I] .I I [|:| "—: 4 | 1
— 1 Raindll reea ) s00 A0 I Feirattfroon 500
@ —— Obuerved [orre.) = 2 Obsgerved [proa.) g
] g £ as £
& —— Sirrulated [pren.) E o — Sirrulated [pren.) A 1 =1
2 a0 000 = & 30 1000 —
] & = Jg
5 = § 5= ’ i
o k]
ii o0 l l i 1500 = i 20 i ' | 1500 =
. A o E] [E . vi Il | A £
= =} =
2 A = 1 r }l" 2000
10 r l' ‘ 2000 ’ l’ \
3 1
] L zs00 o - oZe00
o m Eom @ @ oo o e e e e m L ST R ST ST SR S R R Y T o o R - - - I}
& % 2 & &% 2 2 2 2 2 2 2 2 =2 2 =2 =2 =2 S EEEEESEESSE88 28888853
55 a3 558388 8§58¢9¢§ §S 88§ ESgEEegFEegFfEEgaEE
- - Morthivear - - honthear
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Figure 9 Results of calibrated and validated station N.36 (Case 2)
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Figure 10

Results of calibration and validation station 091502 (Case 2)
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Figure 11 Results of calibrated and validated station 091401 (Case 2)
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