DOI: 10.3741/JKWRA.2009.42.1.51

EEXERSE®
4245 1SR - 20094 1

pp. 51~60

Sajxpy|ulo] HESDHS §RS UXARY E4REMO|
Flood Runoff Simulation Using Physical Based Distributed Model
for Imjin—River Basin

TR
Park, Jin Hyeog / Hur, Young Teck

Abstract

2/3 of the Imjin River Basin area is located in North Korea, so it was hard to acquire reliable
rainfall and hydrological information. This point is one of the factors that has added to flood damage.
In this study, flood runoff for the river basin was simulated using hydrological radar, which is
installed in an effort to reduce flood damage in the Imjin River Basin, which habitually suffers from
flood damage. The feasibility of the distributed flood model was reviewed for the river basin, which is
lacking in hydrological data such as rainfall and recent soil data. Based on the hydrograph, observed
value was not consistent partially because of insufficient data, but peak discharge and the overall
pattern showed relatively precise runoff results which can be applied in actual work.

keywords : Distributed Rainfall-Runoff Model, Imjin River Basin, Flood Discharge, GIS
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Table 1. Main Hydrological Parameters

Original data

Hydrological parameters

Remark

Basin slope

ArcView (Spatial Analysis)

DEM Riverbed slope

ArcView (Spatial Analysis)

Flow direction

HEC-GeoHMS

Land Cover of land covers

Roughness coefficient

Reclassify as 5 types

Efficient soil depth

Saturated conductivity

Soil Maj
P Wetting front suction

Green-Ampt infiltration process

Effective porosity

Grid resolution

1000 m (1km)

BEM
0.428- 160341
100 341 - 332.200
332 250 . 483172
68172 . 84,088
864088 - 820,004
830 004+ 995,919
005 910 - 1101838
118183 - 1327 781

[ RESECIEEE I

$lope
0.003- 1973
1873 - 3040

3843 8013
S012- 7803
7883. 0853

0853 11824
11824 12704
13704 15,704

5T 1773

Flow Direction
East

Southeast
South

(a) DEM

(b) Slope

(c) Flow direction

Fig. 3. Topographic Characteristics of Imjin River Basin
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Fig. 4. Land Cover of Imjin River Basin

Table 2. Classification of Roughness Coefficient (Vieux, 2004)

Class Land Cover Roughness Coefficient

1 Water Area 0.03
2 Urbanization 0.015
3 Eroded Land 0.035
4 Marsh 0.05
5 Grassland 0.13
6 Forest 0.1

7 Paddy Field 0.05
8 Cropland 0.035

Table 3. Green-Ampt Infiltration parameters (Vieux, 2004)

Value eseripiten Effect%ve Wetting Front Saturated. Hydraulic
Porosity (cm) Conductivity (cm)

0 No data 0.361 15.945 0.595
1 Sandy Loam/Sands 0.415 7.980 6.435
2 Clay Loam/Silty Clay Loam 0.371 24.090 0.100
3 Sandy Loam (with gravels) 0.412 11.010 1.090
4 Sandy Loam/Clay 0.399 21.320 0.560
6 Silty Clay Loam/Clay 0.409 29.465 0.065
7 Clay Loam/Clay 0.347 26.255 0.065
8 Sandy Loam (with gravels) 0.412 11.010 1.090
14 Sandy Loam/Clay Loam 0.361 15.945 0.595
15 Clay Loam (with gravels) 0.309 20.880 0.100
16 Clay Loam/Silt 0.393 18.780 0.375
17 Clay Loam 0.309 20.830 0.100
49 Rocky Land 0.010 0.000 0.000

No data 0.361 15.945 0.595
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