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An Evaluation of Snowmelt Effects Using SWAT in Chungju Dam Basin
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Abstract

The objective of this study is to evaluate the snowmelt effects on the hydrological components,
especially on the runoff, by using the soil water assessment tool(SWAT) which is a continuous
semi-distributed long term rainfall-runoff model. The model was applied to the basin located in the
upstream of the Chungju Dam. Some parameters in the snowmelt algorithm were estimated for the
Chungju basin in order to reflect the snowmelt effects. The snowmelt effects were assessed by
comparing the simulated runoff with the observed runoff data at the outlet of the basin. It was found
out that the simulated runoff with considering the snowmelt component matches more satisfactorily to
the observed one than without considering snowmelt effect. The simulation results revealed that the
snowmelt effects were noticeable on March and April. Similar results were obtained at other two
upstream gauging points. The effect of the elevation bands which distribute temperature and
precipitation with elevation was analyzed. This study also showed that the snowmelt effect
significantly affects the temporal distribution as well as quantity of the hydrological components. The
simulated runoff was very sensitive to the change of temperature near the threshold temperature
which the snowmelt can occur. However, the reason was not accounted for this paper. Therefore,
further analyses related to this feature are needed.

keywords : SWAT, snowmelt, Chungju Dam Basin
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Fig. 1. Flow diagram of the SWAT snowmelt model
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Table 1. Shape coefficients of the curve

COVs / COVigo COV, COVy
0.1 0.8155 -2.2210
0.3 2.7566 -0.3770
0.5 5.1169 1.8653
0.7 10.5562 7.0327
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Table 2. Fraction of subbasin area within each elevation band

Subbasin Elevation Mean El Elevation band(EL. m)
' (EL. m) (EL. m) 124~483 434~ 842 843~1201 1202~ 1560
1 124~1408 417 0.6864 0.2630 0.0419 0.0087
2 170~1534 707 0.2103 0.4869 0.2833 0.0195
3 183 ~1497 651 0.2614 0.5412 0.1815 0.0159
4 185~1515 600 0.3566 0.4789 0.1601 0.0044
5 215~1321 575 0.2864 0.6198 0.0938 0.0000
6 340~ 1560 835 0.0236 0.5304 0.4006 0.0454
7 340~1422 808 0.0365 0.5579 0.3912 0.0144
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Table 3. Input parameters used for final simulation

Input parameter Value
Rain/snow threshold (Tg) 00T
Snowpack temperature melt threshold ( Ty;) 00T
Maximum melt coefficient ( apx) 6.0mm/day/C
Minimum melt coefficient () 2.0mm/day/C
Snowpack temperature lag factor () 05
Areal snow coverage threshold (COVs/COVip) 0.5
Areal snow coverage threshold (MNCOVig0) 50.0mm
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Table 4. Monthly mean observed and simulated discharges without considering snowmelt effect
2000year 2004year
Month
OBS. SIM. OBS. SIM. RE
Jan. 32.64 31.80 20.35 18.87 -7.28
Feb. 1251 6.44 -48.49 26.64 13.67 -48.68
Mar. 17.21 7.83 -54.51 50.31 22.62 -55.03
Apr. 47.68 29.17 -38.81 62.82 47.09 -25.04
May 50.81 47.47 128.32 120.87 -5.80

Note: OBS, SIM - Measured and simulated monthly dischargelm®/s], RE - Relative error[%]
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Fig. 7. Daily simulated discharges
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considering snowmetlt effect

Table 5. Monthly mean observed and simulated discharges considering snowmelt effect

Month 2000year 2004year
OBS. SIM. 0OBS. SIM. RE
Jan. 32.64 16.55 -49.31 20.35 17.46 -14.19
Feb. 1251 5.86 -53.18 26.64 30.44 14.25
Mar. 17.21 44.32 157.55 50.31 42.66 -15.19
Apr. 47.68 53.34 11.89 62.82 65.77 4.69
May 50.81 61.79 21.61 128.32 141.09 9.95

Note: OBS, SIM - Measured and simulated monthly discharge[m®/s], RE - Relative error[%]
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