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Abstract

The distributed hydrologic model has been considerably improved due to rapid development of computer
hardware technology as well as the increased accessibility and the applicability of hydro—geologic informa-
tion using GIS. It has been acknowledged that physically-based distributed hydrologic model require
significant amounts of data for their calibration, so its application at ungauged catchments is very limited.
In this regard, this study was intended to develop a distributed hydrologic model (S-RAT) that is mainly
based on conceptually grid-based water balance model. The proposed model shows advantages as a new
distributed rainfall-runoff model in terms of their simplicity and model performance. Another advantage
of the proposed model is to effectively assess spatio—temporal variation for the entire runoff process. In
addition, S-RAT does not rely on any commercial GIS pre-processing tools because a built-in GIS pre-
processing module was developed and included in the model. Through the application to the two pilot basins,
it was found that S-RAT model has temporal and spatial transferability of parameters and also S-RAT
model can be effectively used as a radar data-driven rainfall-runoff model.

Keywords : conceptually distributed hydrologic model, radar rainfall, S-RAT, parameter, temporal and
spatial transferability
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Fig. 1. Development of Hydrologic Model
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(d) Streamflow & Network
Fig. 2. GUI in S-RAT
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Fig. 3. Flow Chart of Components in S-RAT

Table 1. Comparison of Normal DEM and Hydrologic DEM
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Table 2. Mean Daily Duration n~(;) of the Maximum Possible Sunshine Hours for Different Months and

Latitudes (Doorenbos et al., 1984)

Nor lats Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
South lats Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
50 85 10.1 11.8 13.8 154 16.3 159 145 12.7 10.8 9.1 8.1

48 8.8 10.2 11.8 13.6 15.2 16 15.6 14.3 12.6 10.9 9.3 8.3

46 9.1 10.4 119 135 149 15.7 154 14.2 12.6 10.9 9.5 8.7

44 9.3 105 119 134 14.7 154 15.2 14 12.6 1 9.7 8.9

42 9.4 10.6 119 134 146 15.2 14.9 13.9 12.6 11.1 9.8 9.1

40 9.6 10.7 11.9 13.3 14.4 15 14.7 13.7 12.5 11.2 10 9.3

35 10.1 11 11.9 13.1 14 14.5 14.3 13.5 12.4 11.3 10.3 9.8
30 10.4 11.1 12 129 136 14 13.9 13.2 124 115 10.6 10.2

25 10.7 11.3 12 12.7 13.3 13.7 135 13 12.3 116 10.9 10.6

20 11 115 12 12,6 13.1 13.3 13.2 12.8 12.3 11.7 11.2 10.9

15 11.3 116 12 125 12.8 13 12.9 12.6 12.2 11.8 114 11.2
10 11.6 11.8 12 12.3 12,6 12.7 12,6 124 12.1 11.8 116 115
11.8 119 12 12.2 12.3 124 12.3 12.3 12.1 12 11.9 11.8

12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.1
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Table 3. Values of the Weighting Factor w;

ta

() at Different Altitudes (Doorenbos et al., 1984)

2=

10 | 12 16 | 18

15%(m)

20

22124126 |28 |30 |32 |34 | 36| 38| 40

0 0.43]0.46(0.49|0.52|0.55]0.58 0.64

0.66

0.71

0.73]0.75]0.77]0.78 |0.85]0.82|0.83|0.84]0.85| 0.86

500 10.45]0.48(0.51]0.54|0.57| 0.6 0.65

0.7

0.72

0.7410.76]0.780.79|0.81 [ 0.82]0.84|0.85]0.86| 0.87

1000 ]0.4610.49|0.52]0.55]|0.58{0.61 0.69

0.71

0.73

0.75]0.7710.79| 0.8 |0.82]0.83]|0.85|0.86|0.87|0.88

2000 10.49]0.52|0.55{0.58|0.61|0.64 0.69

0.71

0.73

0.75]0.7710.79]0.81|0.82{0.84|0.85|0.86|0.87| 0.88

3000 ]0.52|0.55]0.58]0.61]0.64|0.66 0.71

0.73

0.75

0.7710.79]0.81]0.82|0.84]0.85]|0.86|0.880.88|0.89

4000 |0.53(0.58|0.61{0.64|0.66(0.69 0.73

0.76

0.78

0.79]0.81]0.83]0.84|0.85[0.86]0.88|0.89| 0.9 | 0.9
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Fig. 6. Schematic Representation of Model
Interaction among Soil, Vegetation and
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I 35 205 RS MM AE FARF Wgae
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Table 4. Gauging Stations Information in Jungrangcheon and Naelincheon Catchments

S S o x - o
e f;é‘ ;]J/}é% F A L AL L=t 7?‘;\?3} ;]?%
gl T/M AEA =T s 127-05-16 | 37-40-20 |2002/10/01 | ==l
4 T/M AMEA AT ST 127-03-26 | 37-32-58 | 2002/03/01 | Eaf-
90| T/M AeA =0T LAE 128-19-35 | 37-38-49 |2002/10/01 | =l
S| HRE | T/M | A= 9ERA o RE | 127-02-59 | 37-44-30 | 1916/04/01 | ==
g g | T/M BA71% oFAl et 127-03-14 | 37-41-58 | 2002/10/16 | Ea)Tt-
2 ks T/M 7% Al A 127-11-32 | 37-43-23 | 2002/10/01 | Eaf-
HAY | T/M | 7= G952 @49 | 127-09-14 | 37-38-50 | 1984/04/01 | Ea|k-
@ | T/M MEA T F8s 127-04-16 | 37-35-20 | 1990/11/01 | =rEafst
79| 9l T/M AEA w97 GAlE 127-59-59 | 37-22-40 | 2002/10/16 | =EsjU-
A | T/M | ANE GARA] gEEs | 127-03-20 | 37-43-57 | 2002/10/16 | ES|U-
A= | T/M AU QA QA 128-23-39 | 38-00-37 |1992/08/01 | SA-LEA
&g T/M A% QA 719w 128-20-18 | 37-56-39 | 1972/08/11 | FAMLsA
S - | T/M A% QA A 128-15-48 | 37-52-16 | 1987/05/04 | SALEA
2 s | T/M ZUE ¥ Ui 128-30-06 | 37-50-45 |1992/08/01 | SA-LEA}
A 370 T/M AR LT ] 128-30-19 | 37-50-49 |1983/09/01 | sl
= | T/M AR A 128-22-52 | 37-45-57 | 1972/08/11 | FALEA}
79| JdEd | T/M AT A AT 128-14-33 | 30-00-19 | 2002/11/05 | FAHLSA}
32 2 75 4 REZ9 78S A9 e Fig 102 GIS Y8A8Z ek
3.2.1 A Aol
mol Aukd Hrls 98] ME (Model Efficiency),

= Fapl A9l 30m ;—lz} 27)¢] DEME A1-8:3}e]

(a) DEM

(b) Soil map

Fig. 10. GIS Data of Jungrangcheon
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MAE (Mean Absolute Error),
Mean Square Error), NPE (Normalized Peak Error)<}
PTE (Peak Timing Error)& ©]-&3}3th (Table 5). 224

o] B7HA S AHos YeEhiE Egs. (8

(c) Landuse map

BEKAERBPERNE

RRMSE (Relative Root

~(1D¥} 2t

(d) Grid basin network




n o ) 2105
RRMSE= 1 ( G Qa) } (8)
ni= @
AN Qi BERELL Jula, Qi wolF &
=%, n AR Fd gigk JleE ov gtk

Table 5. Errors and Model Efficiency

A QP me) WFREY Qe A B
S ol
PTE= TP~ T (10)

0:17]}\1 Tmaxg’l_ Tmava_
AFEFGo] BT A7 v
2ol geAT
AHgSHE

o
au

rlr

T 3 A A
Calibration (F%) Validation (-%-°]) Calibration (2006) Validation (2008)
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