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Application of Snowmelt Parameters and the Impact Assessment
in the SLURP Semi-Distributed Hydrological Model

Mg A AN E
Shin, Hyung Jin / Kim, Seong Joon

Abstract

The purpose of this paper is to prepare snowmelt parameters using RS and GIS and to assess the
snowmelt impact in SLURP (Semi-distributed Land Use-based Runoff Process) model for
Chungju-Dam watershed (6,661.5 km?). Three sets of NOAA AVHRR images (1998-1999, 2000-2001,
2001-2002) were analyzed to prepare snow-related data of the model during winter period. Snow
cover areas were extracted using 1, 3 and 4 channels, and the snow depth was spatially interpolated
using snowfall data of ground meteorological stations. With the snowmelt parameters, DEM (Digital
Elevation Model), land cover, NDVI (Normalized Difference Vegetation Index) and weather data, the
model was calibrated for 3 years (1998, 2000, 2001), and verified for 1 year (1999) using the calibrated
parameters. The average Nash-Sutcliffe efficiencies for 4 years (1998-2001) discharge comparison with
and without snowmelt parameters were 0.76 and 0.73 for the full period, and 0.57 and 0.19 for the
period of January to May. The results showed that the spatially prepared snow-related data reduced
the calibration effort and enhanced the model results.
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Table 3. Summary of Model Calibration and lts Mean Parameters
No. Description Water | Urban g]??)ilen_d Grass | Forest | Paddy Ugsgd
1 |Initial contents of snow store (mm) 0.00| 703.87| 437.73] 550.87| 5459 23952 554.00
2 | Init. contents of slow store (% of max) 50.00 79.75 84.32 55.06 39.11 4441 32.99
3 | Maximum infiltration rate (mm/day) 200.00 49.19 99.07{ 120.80| 150.00| 130.54| 112.53
4 | Manning roughness, n 0.00 0.02 0.00 0.07 0.04 0.07 0.00
5 | Retention constant for fast store 1.00 17.33 36.04 33.67 45.65 47.82 22.39
6 | Maximum capacity for fast store (mm) 0.00| 21887 194.85| 413.67| 14831] 337.05] 291.63
7 | Retention constant for slow store 39860| 51797| 20460 47037| 68300f 40317] 63123
8 | Maximum capacity for slow store (mm) 35495 61517 34183 33803| 34557| 61490 55620
9 | Precipitation factor 1.00 1.50 1.03 1.27 0.91 1.10 1.46
10 [ Rain/snow division temperature (C) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Fig. 10. Comparison simulated result with observed streamflow in 1999yr (Verification)
Table 4. Comparison Simulated Results with Observed Discharge
Observation Simulation Statistical summary
Nash-Sutcliffe
ipi - ipi - RMSE -
Year Prec.lplta Stream Preglplta Stream Snowmelt | Runoff efficiency note
~tion flow ~tion flow .
(mm) ratio full |January| full |January
(mm) (mm) (mm) {mm) ) .
period |to May | period |to May
1998 1743 1075 1964 1199 136 0.61 0.41 0.48 0.83 0.69 C
A 2000 1331 678 1097 564 90 0.51 0.40 0.45 0.84 0.54 C
2001 908 337 830 337 94 041 0.41 0.36 052 057 C
1999 1703 913 1628 823 64 0.51 0.35 0.61 0.84 0.47 \%
1998 1743 1075 1964 1119 36 0.61 0.43 0.43 0.82 0.30 C
B 2000 1331 678 1097 559 37 0.51 0.40 0.54 0.84 0.00 C
2001 908 337 862 321 72 0.37 0.49 0.60 0.40 0.10 C
1999 1703 913 1517 802 0 0.53 0.32 0.51 0.87 0.36 \Y
Note) A:With snowmelt parameter, B:Without snowmelt parameter, V:Verification, C:Calibration
3ol w8l ol AA WY wEolch AEH 7 e B437) A8 4 vl HAEAH JEE
FFo] IFAoZ YHER FFEY FEEel 0%= ¥HA-2 NOAA AVHRR 914943 A7) dasa
Bedsh gdel vle) kv B4 2% REEse o A44 ARE olgde] GISS RSIWeE 27 %
052014 0842 EoHem AR 23 2F E&S AeAck. 1 9 28 48 A5 DEM, EAEL
0842 F&23g af¥oz Wgd o= Add NDVI, F27)3A5E o83t £22% AV|aEl
(Table 4). §AINAFTE 1H3A] & FF EYA Q) SLURP E¥of| #8354tk 1998, 2000, 2001l
F FEHol nR= T2 vuEd, A7 14 & 42 §4 FE& nEste] 2 wi/iREsE ol
~5Y Alolo] FAako] A ZAIHTL BE T&9 4 19998 A=stgork. o A3 W Nash-Sutcliffe
0~0362.2 g9 dFS A ¥k Xsle 3o 2¥ago] 19 ¥e 1297MA% 076011 4] |3
2 Yehgt S FE 1495 587X 0572 ¥353F 3 JEhd
I gtk AANSE el 2 $3 =N
5. 2% % A8 & f2go) M= G wrshy, $Hs0 19
B ATE 359 499 §40 g% FEus o ~59 Alelel 4] FA8) AT 2Y 5o
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