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Abstract

Concentrated localized torrential rains due to global warming and climate change have resulted in much water
damage each year. GIS is used as a tool for predicting the peak-outflows caused by these regional torrential rains
in mountainous rivers. However, the research of the resolution of the data is limited, and most of approaches are
about hydrological geographic. This paper estimates the flood discharge needed for decision of standard rainfall of
automatic rainfall warning system by using GIS with GcIUH model, and establishes the criteria of flash flood
warning. It also has analyzed the terrain in river basin, extracted the morphological characteristics parameters of
water shed such as stream width, channel slope, channel length, shape factor, and G¢cIUH parameters, and analyzed
the relationship between them.
Keywords : GIS, GcIUH, Flash Flood
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Figure 3. Extraction of river channel and basin
from DEM
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Figure 7. Catchment
basin map and DEM of

Tapdong river basin

Figure 8. Catchment
basin map and DEM of

Byeongjibang river basin
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River basin | River basin |Average width of the River
. Watershed area shape .
Basin name (km?) Length slope watershed factor Width | CN n
(km) (m/m) (km) (m)

Deokpung 50.25 16.51 0.047 3.04 0.184 27.3 61 | 0.050
Byeongjibang 59.07 19.48 0.040 3.03 0.156 30.8 72 | 0.035
Dongmakgol 46.23 16.64 0.028 2.78 0.167 40.5 52 | 0.040

Tapdong 12.26 5.159 0.051 2.38 0.032 11.2 59 | 0.050
Table 2. Topographical properties of stream order

Basin name Stream order
1 2 3 4 5 6
Deokpung 76 16 4 1 - -
Number of Byeongjibang 75 20 6 2 1 -
stream order Dongmakgol 76 16 3 1 - -
Tapdong 23 5 2 1 - -
Deokpung 0.513 1.498 2.900 8.960 - -
Length of stream| Byeongjibang 0.601 0.854 2.877 1.820 8.101 -
order (km) Dongmakgol 0.497 1.192 2.387 10.435 - -
Tapdong 0.448 0.746 1.102 2.341 - -
Deokpung 0.350 0.222 0.110 0.730 - -
Slope of stream | Byeongjibang 0.336 0.255 0.220 0.197 0.145 -
order(%) Dongmakgol 0.349 0.221 0.210 0.823 - -
Tapdong 0.272 0.193 0.169 0.141 - -
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Table 3. Possible hazards rainfall on duration basis of Deokpung river basin

ol

kel

r—E’

# AT

41

Time RT(mm), d=0.5m Reff RT(mm) d=0.7m RT(mm) d=1.0m
(min) la=0 [a=0.1S [a=0.2S (mm) la=0 la=0
10 17.53 24.59 31.66 3.49 21.99 28.14
20 19.71 26.77 33.83 4.30 24.82 31.92
30 21.17 28.23 35.29 4.88 26.73 34.51
40 22.30 29.36 36.42 5.35 28.23 36.56
50 23.24 30.30 37.37 5.76 29.49 38.31
60 24.07 31.13 38.19 6.12 30.60 39.86
70 24.81 31.87 38.93 6.45 31.60 41.28
80 25.48 32.54 39.60 6.76 32.52 42.59
90 26.11 33.17 40.23 7.05 33.38 43.82
100 26.69 33.75 40.81 7.32 34.19 45.00
110 27.24 34.30 41.36 7.59 34.96 46.13
120 27.71 34.83 41.89 7.84 35.69 47.22
Qd 28.16 49.34 89.40

Table 4. Calculation of flash flood warning standard (mm/20mim)

Basin name

Limiting flow(m?*/sec)

Warning standard(mm/20min)

Deokpung 28.16 19.71
Byeongjibang 139.84 12.62
Dongmakgol 129.37 16.95
Tapdong 26.43 15.51
Table 5. Result of correlation coefficient analysis for watershed characteristics
River | Watershed | River | Shape |Bifurcation| River Stream Law of
basin area basin | factor ratio discharge | density |stream length
Length slope
River Pearson 1 991 -.561 -.165 .082 -.352 .553 .298
basin Correlation
Length coefficient
P-value(Both) .009 439 .835 918 .648 447 702
Watershed Pearson 991 1 -.487 .859 .061 -.343 486 247
area Correlation
coefficient
P-value(Both) .009 513 141 939 .657 514 753
River Pearson -.561 -.487 1 =313 -.002 .657 -.336 -.135
basin Correlation
slope coefficient
P-value(Both) 439 513 .687 .998 .343 .664 .865
Shape Pearson -.165 .859 -.313 1 347 -.071 776 .585
factor Correlation
coefficient
P-value(Both) .835 141 .687 .653 .929 224 415
Bifurcatio Pearson .082 .061 -.002 347 1 259 .674 .892
n ratio Correlation
coefficient
P-value(Both) 918 .939 .998 .653 741 326 .108
River Pearson -.352 -.343 .657 -.071 259 1 -.004 .039
discharge | Correlation
coefficient
P-value(Both) .648 .657 .343 .929 741 .996 961
Stream Pearson 553 486 -.336 176 .674 -.004 1 924
density Correlation
coefficient
P-value(Both) 447 514 .664 224 326 .996 .076
Law of Pearson 298 247 -.135 .585 .892 .039 924 1
stream Correlation
length coefficient
P-value(Both) 702 .753 .865 415 .108 961 .076
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Table 6. Correlation analysis between limiting flow

and watershed characteristics

Watershed Correlation(R?)
characteristics 1 2
River basin length 0.458 0.577

Watershed area 0.393 0.411
River basin slope 0.980 0.743
Shape factor 0.201 0.958
Bifurcation ratio 0.006 0.943
River discharge 0.745 0.955
Stream density 0.213 0.233
Law of stream length 0.057 0.057
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