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Abstract

The purpose of this study is to examine appropriate sub-basin division numbers that best reflect the hydro-
logical characteristics of the basin so as to propose the criterion for dividing the sub-basin in analyzing flood
runoff in the future. The characteristics of flood runoff variations were based on the WMS HEC-1 model,
and the area in the upstream of the Dongbyeon water level observatory and the Geum-ho water level ob-
servatory was chosen for analysis, and examined the characteristics of the changes in flood runoff. First of
all, in the targeted basin, if the sub-basin division number was 4 (that is, the area of the divided sub-basin
was about 25% of the total area). Next, as-the sub-basin division number gradually increased, the peak rate
of runoff increased as well, and in case the sub-basin was not divided, the peak rate of runoff occurred at
the earliest time. Given these results, the spatial change characteristics will be best reflected when the sub-basin
is divided for analysis of flood runoff in such a way that the area of the divided sub-basin is about 25%
of the total area of the basin. However, as these results are based on a limited number (4) of storms; more
storm events and other basins need to be included in the review of the sub-basin division methodology.
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Table 1. Coordinates of study area.(Kum-ho water level observation)
Left-Top Left-Bottom Right-Top Right-Bottom
Latitude 36° 147127 35°° 497 43" 36° 147127 35° 497437
Longitude 128° 417527 128° 417 52" 129° 127157 129° 1271587

Table 2. Coordinates of study area.(Dong-byun water level observation)

Left-Top Left-Bottom Right-Top Right-Bottom
Latitude 35°59700" 35° 567467 35° 577577 35° 567 00"
Longitude 128° 36 " 09 7 128° 357 52" 128° 40 " 14”7 128° 39 733”7
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Table 3. Rainfall of study area. (Kum-ho water level ob-

servation)
Duration Rainfall
No. Day (hrs) (mm)
1 99.9.22 03:00~9. 25. 00:00 70 152
2 00.9. 9. 17:00~9. 13. 19:00 99 245
3 02.8 7.19:00~8. 11. 23:00 99 214
4 04. 8. 18. 00:00~8. 22. 06:00 79 81

Table 4. Rainfall of study area. (Dong-byun water level

observation)
Duration Rainfall
No. Day (hrs) (mm)
1 02.8 7.19:00~8. 9. 21:00 50 . 259
2 03.7. 6.11:00~7. 9. 08:00 70 295
3 04. 8 19. 00:00~8. 22. 13:00 85 126
4 06.7. 9. 15:00~7. 12. 09:00 75 96
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Table 5. Topographic characteristic factor from WMS

Topographic factor Unit  Abbreviation

Basin Area km® A

Basin Slope m/m BS

Average Overland Flow Distance  km AOFD
Basin Length km L

Basin Perimeter km P

Basin Shape Factor mi’/mi’ Shape
Basin Average Elevation m AVEL
Maximum Flow Distance km MFD
Maximum Flow Slope m/m MFS
Maximum Stream Length km MSL
Maximum Stream Slope m/m MSS
Centroid Stream Distance km CSD
Centroid Stream Slope m/m CSs
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Table 6. Result of topographic characteristic factor from WMS

s:stl’r; A(km') BS(m/m) L(m) Shape AVEL MFD :al;l:;l ACr) BS(m/m) L(m) Shape AVEL MFD
1 92094 0.1268 43.11 2.02 27506 52.14 1 81.38 0.2913 1080891 1.44 389.44 13711.45
2(1) 467.09 0.1132 2899 1.80 251.12 3997 2(1) 33.15 0.2883 7969.00 1.92 273.93 9207.28
‘2(2) 453.86 0.1407 39.03 336 299.69 46.81 2(2) 4823 0.2934 7036.51 1.03 468.84 8643.33
3(3) 253.86 0.0729 2225 195 16231 3354  3(1) 2539 03106 7969.00 2.50 29491 9207.30
3(2) 348.87 0.1241 2275 148 282.68 31.75 3(2) 26.86 0.2606 7573.80 2.14 409.86 9581.00
3(3) 31822 0.1726 3189 320 356.64 3838 3(3) 29.13 03028 6718.60 1.55 - 453.02 7742.10
4(1) 28251 0.0985 2425 2.08 219.16 3853 4(1) 18.85 03019 7969.00 3.37 329.87 9207.30
4(2) 18458 0.1358 22.05 274 300.03 31.37 4(2) 1584 02974 6717.50 2.85 '548.36 7810.50
43) 23776 0.1964 2509 2.65 40149 30.06 4(3) 17.57 02551 6117.40 2.13 204.66 7598.10
4(4) 216.10 0.0793 2272 239 187.69 2846 4(4) 29.13 03028 6718.60 1.55. 453.02. ~7747.50
5(1) 239.88 0.0748 2225 2.06 16554 3354 5(1) 18.84 0.3021 7969.00 3.37 .329.97 -9207.30--
5(2) 17091 0.1091 2301 3.10 257.04 3320 52) 15.83 02975 6618.50 2.77 548.55 7736.40
5(3) 184.58 0.1358 22.05 2.74 300.03 31.38 5(3) 13.62 0.3441 650690 3.11 572.57 745230
5(4) 141.07 0.1300 17.89 227 25794 2315 54) 1423 02705 4790.90 1.61 200.42 6717.80
5(5) 18451 0.1991 1984 213 42223 2394 5(5) 1886 0.2526 6296.80 2.10 32571 7397.30
6(1) 160.61 0.0729 19.09 227 153.58 23.69 6(1) 1450 02821 4178.51 120 375.17 4823.24
6(2) 13589 0.0657 18.78 260 16590 28.11 6(2) 1128 03181 5412.02 2.60 609.26 6131.78
6(3) 157.61 0.1137 1877 224 269.02 2816 6(3) 9.63 03683 4264.39 1.89 644.19 489433
6(4) 148.62 0.1566 1725 2.00 337.64 2572 6(4) 17.56 0.3006 5377.03 1.65 197.02 779723
6(5) 164.73 0.1549 1788 194 29163 2532 6(5) 14.70 0.2319 6338.97 2.73 31922 7749.33
6(6) 15349 0.1715 1691 1.86 42642 2097 6(6) 13.70 02769 4697.07 1.61 366.41 550843
7(1) 108.92 0.0834 1392 1.78 163.10 2369  7(1) 14.50 0.2821 4178.50 1.20 375.17 4804.70
7(2) 12796 0.0406 16.15 2.04 13243 1879 7(2) 10.07 0.3336 4477.70 199 647.18 4901.10
7(3) 15692 '0.0877 - 1801 2.07 203.01 2337 7(3) 9.53 0.3687 4061.10 1.73 647.60 4669.80
7(4) 12927 0.1279 1844 2.63 296.80 27.66 7(4) 10.06 0.3507 4336.50 1.87 188.40 5010.20
7(5) 13277 0.1699 1486 1.66 361.25 1941 7(5) 854 02263 4101.20 1.97 203.46 5138.60
7(6) 134.08 0.1771 2212 3.65 317.62 2637 7(6) 14.85 0.2333 574040 2.22 329.03 6821.70
7(7) 131.02 0.1920 1495 1.70° 44135 1850 7(7) 13.83 0.2763 4741.30 1.63 364.83 5553.20
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Fig. 2. Sub-basin from WMS(Dong-byun water level observation).
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Fig. 6. The Analysis result according to dividing sub-basin on rainfall(Kum-ho water level observation).
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Table 8. Result of statistical analysis(Kum-ho water level observation)Table 7. Indices of statistical analysis

(@) R

Rainfall Sub-basin(1) Sub-basin(2) Sub-basin(3) Sub-basin(4) Sub-basin(5) Sub-basin(6) Sub-basin(7)
On Sep 22, 1999 0.825 0.824 0.856 0.868 0.796 0.740 0.734
On. Sep 9, 2000 0.840 0.800 0.850 0.868 0.782 0.687 0.650
On Aug 7, 2002 0.708 0.687 0.758 0.852 0.719 0.536 0.503
On Aug 18, 2004 0.885 0.946 0.964 0.984 0.948 0.905 0.883
(b) RMSE

Rainfall

Sub-basin(1) Sub-basin(2) Sub-basin(3) Sub-basin(4) Sub-basin(5) Sub-basin(6) Sub-basin(7)

On Sep 22, 1999 187.984 172.097 193.482 259.728 247.439 281.458 279.865
On Sep 9, 2000 198.037 384.593 357.233 478.477 446.809 492.381 495.758
On Aug 7, 2002 459.393 385.686 418.646 449.041 417.495 459.992 479.449
On Aug 18, 2004 273.609 231.045 268.015 341.940 303.850 368.033 396.955

Table 9. Result of Statistical analysis(Dong-byun water level observation)

(@ R’

Rainfall Sub-basin(1) Sub-basin(2) Sub-basin(3) Sub-basin(4) Sub-basin(5) Sub-basin(6) Sub-basin(7)
On Aug 7, 2002 0.814 0.986 0.978 0.982 0.982 0.982 0.982
On Jul 6, 2003 0.835 0.987 0.990 0.989 0.989 0.989 0.989
On Aug 19, 2004 0.854 0.988 0.991 0.992 0.992 0.992 0.992
On Jul 19, 2006 0.816 0.986 0.926 0.988 0.988 0.988 0.988
(b) RMSE

Rainfall Sub-basin(1) Sub-basin(2) Sub-basin(3) Sub-basin(4) Sub-basin(5) Sub-basin(6) Sub-basin(7)
On Aug 7, 2002 76.343 22952 28.964 26.530 26.576 26.576 26.576
On Jul 6, 2003 109.986 34.714 30.890 31.909 31.851 31.851 31.851
On Aug 19, 2004 28.631 8.690 7.791 8.096 8.100 8.100 8.100
On Jul 19, 2006 20.663 6.400 16.594 5.883 5.883 5.883 5.883
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