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Development of Korean Geomorphological Unit Hydrograph for Mountain Basins

Z BN A

Kim, Hong Tae / Shin, Hyun-Suk

Abstract

The development of the method for flood runoff analysis representing Korean mountain basins have
been one of big concerns for Korean hydrologists for several decades. Several traditional methods
dealing with unit hydrograph have been restricted to be used in Korea basins, because of its
drawbacks due to its originality from other countries and the uncertainties of control parameters as
well as its linearity assumption between rainfall and runoff relationship. In this paper, several
geomorphological similarity relationships for Korean mountain basins was developed by using the
experimental data over 40 Korean basins. Then those were applied directly to geomorphological unit
hydrograph theory to meet Korean geomorphological unit hydrograph. The developed method was
applied to Andong Dam basin. The results show the applicability and simplicity of the developed
Korean geomorphological unit hydrograph generally for Korean mountain basins in future. It might be
needed for more validations and applications of this method over Korean regions.

keywords : Geomorphology, Similarity, Horton, Korean geomorphological unit hydrograph, mountain basin
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Table 1. Sample Results of Field Experiment and GIS Analysis for Namchun, S. Korea

1]\3]2:12 Namchun | Location Namchun-ri, Chunchungbuk-do, South Korea
width for | slope for |length for
I Bl el Bl L e ol el
@ ( 7,,km) stream stream stream B (R,) (R,) (n)
(by,m) | (S,,, m/m)| (L,, km)

A A 22.959 9.528 13 0.118 4.064 3.965 2.232 4584 0.072

Fied e | B

picture network P aar-ame
S YERARATE o= o]&3R1 7]H|7F Apd sk el A gt B 4 vk E=h Meltone] Aol A= 3
409 7elelH shae] 4heksldS Horton] A&7 AR} sNIE Alolol]l F/D?=06942] Ay} A&
Arel elEARlE & 4 glvh E3E ofHls Hat 22 H913L(Rodrigueg-Tturbe®} Rinaldo. 2003), $-2luhete]
= 7HAm 15014 309 M9 <l 1o =R Horton®  sle}l slHe|N% F/D*=0693 7 AHEH o] Melton®]
Akl Zolnlo] ®fjo] vk mpA Lo WA= Axpel Aol dAstER F=re] Akeel = Melton
30004 509] Alelel] EAletn HEH o 2= oF 429 W WaEs g en o 5= Qi)
e Jehoith g ow giael dre] akelfd g2 Eq.(4)9F 2& 92 %8%= Hackel
oA WHE AP dHE oSEpES Ankiol s AT s Zole] ABEMAS Z=aFAr) o 74
A w5 9] el #3H 2% Horton®] AR =& A AE Ayl olfd] o]$e] ofe] AFEAle|
AREE = dtkal 7HgE o, o] dh=ekzl ol 2] AHE B s Agshd gea) g, $A 8 e &
AR deshs AuEA Lnvt 9 SRl oig ndd SPEsst EAsks A9ols
33 312 AlobSof X|SAMIEA HT} A Ao ST E AAs o of gtk o] HAL

Salas et al.(1994)¢] FORSEL(Foreward Selection
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2v7y gijdste] SIHEE 2 SIHNEE ZF ool gtk AdH o FouAy FERAGY] AddAE
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Table 2. Total Results of Field Experiments and GIS Analysis for All Subjected Regions

Region|  Site | Basn . W | S | teww | onp | e | oAm |
0. No. Name e () b, 5y o By R, R, Z
(m) (m/m)

1-1 Daewon 34.600 14.989 27 0.099 8.880 4.450 2.790 3.390 0.055

1-2 Dukchunl 21.810 6.564 19 0.030 2.530 4.010 1.890 4.660 0.055

1-3 Dukchun2 71.39%4 20.412 51 0.024 3.420 3.980 2.050 4.500 0.040

1-4 Dukchun3 103.562 23.070 66 0.037 8.060 4.290 2.260 4.870 0.040

1-5 Dukchun4 33.383 13.019 27 0.079 6.570 4.920 2.780 3.870 0.055

1-6 Dukchund 103.773 23.603 60 0.044 10.230 4.270 2.330 4.820 0.045

1-7 Chungam 40.198 13.969 31 0.078 13.100 4.980 2.930 3.780 0.055

1-8 Hagael 21.318 8.707 19 0.098 2.170 4.310 2.050 3.060 0.055

1-9 Hagae?2 113.374 22.153 58 0.055 13.640 4.230 2.370 4.820 0.038

! 1-10 Munsu 22.520 10.824 20 0.129 4.860 4.210 2.490 3.130 0.055

1-11 Bamsall 43.692 14.778 35 0.089 10.540 4.760 2.980 3.900 0.055

1-12 Bamsa2 100.388 22.690 64 0.077 7.920 4.130 2.270 4.790 0.040

1-13 Samjungl 23.147 7.064 20 0.096 3.150 3.960 1.950 4.700 0.055

1-14 Samjung?2 21.677 9.949 19 0.131 4.830 4.070 2.300 4.910 0.055

1-15 Dukchun6 30.318 12.746 27 0.124 4.531 4.335 2.226 3.027 0.078

1-16 Nawon 26.847 12.836 23 0.133 7.431 4.330 2.655 3.111 0.068

1-17 Jungsan 17.782 7.593 43 0.129 1.224 3.882 1.673 4.523 0.083

1-18 Gulim 30.218 10.475 34 0.114 4.291 4.266 2.257 4.990 0.068

2 2 Gapung 103.774 20.496 66 0.100 12.159 3.931 2.182 4.412 0.080

3 3 Miho 64.623 39.464 46 0.015 7.414 3.465 1.736 3.942 0.064

3 4 Juwang 16.738 7.445 14 0.147 1.648 3.728 1.685 4.336 0.068

5 5 Youngha 39.928 10.722 18 0.081 7.478 4.789 2.708 3.646 0.068

6-1 Sogeuml 24.871 8.800 24 0.112 3.164 4.487 2.091 3.201 0.078

0 6-2 Sogeum?2 30.647 11.797 24 0.060 3.780 4.991 2.503 3.785 0.065

7 7 Sanggok 27.506 8.748 17 0.061 4.579 4.277 2.146 4.906 0.073

8 8 Namchun 22.959 9.528 13 0.118 4.064 3.965 2232 4.584 0.072

9 9 Namchang 12411 6.302 16 0.056 1.991 3.031 1.847 3.733 0.068

10-1 Ansung 12.299 3.464 15 0.094 1.863 3.205 1.591 3.712 0.073

10 10-2 Guchun 20.991 10.312 18 0.085 1.999 4.184 1.920 4.998 0.075

10-3 Dukyu 21.090 7431 17 0.085 4.873 3.984 2.375 4.655 0.058

11 11 Sujae 9.901 3.467 13 0.045 1.062 3.157 1.605 3.833 0.053

12-1 Jangheung 33.830 11.684 28 0.157 8.295 4.639 2.816 3.449 0.068

12-2 Danwol 17.800 8.567 19 0.075 2.583 3.704 1.939 4.392 0.073

12 12-3 Youngmun 71.953 24.697 31 0.181 2.870 4.017 1.906 4.504 0.063

12-4 Seojong 13.222 3.630 23 0.108 2.368 3.669 1.858 4.245 0.075

12-5 Okchun 19.773 8.887 21 0.087 4.179 3.774 2.275 4.518 0.068

R 13-1 Banae 13.647 6.684 14 0.053 2.997 3.846 1.860 4.407 0.063

1 13-2 Suknam 18.469 6.978 14 0.047 2.246 3.793 1.731 4.381 0.068

14-1 Bujun 13.381 7.486 12 0.066 3.267 3.868 2.210 4.473 0.068

14 14-2 Namgang 162.949 28.807 46 0.040 13.946 4.642 2.351 3.221 0.072

14-3 Yongchu 29.038 10.198 20 0.116 7.666 4.184 2.607 4.962 0.063

5 15-1 Donggok 20.969 8.080 22 0.087 4.106 3.810 2.206 4.445 0.079

15-2 Uchi 19.714 9.796 20 0.074 2.715 3.843 2.355 4.743 0.078

Minimum 9.901 3.464 12 0.015 1.062 3.031 1.591 3.027 0.038

Maximum 162.949 39.464 66 0.181 13.946 4.991 2.980 4.998 0.083

Average 39.593 12.533 28 0.086 5.365 4.102 2.209 4.194 0.063

Standard deviation 31.897 5.893 8 0.037 2.889 0.502 0.347 0.540 0.006
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Table 3. Results of Stream Density(D) and Frequency(F) for Korean Mountain Streams

Site No. D F F/D’ Site No. D F F/D’
1-1 2.040 2.888 0.694 6-2 1.819 2.296 0.694
1-2 2.129 3.145 0.694 7 2.043 2.897 0.694
1-3 2.154 3.221 0.694 8 2.017 2.824 0.694
1-4 2.167 3.258 0.694 9 2.316 3.722 0.694
1-5 2.078 2.998 0.694 10-1 2.317 3.726 0.694
1-6 2.075 2.988 0.694 10-2 2.028 2.855 0.694
1-7 2.107 3.082 0.694 10-3 2.002 2.780 0.694
1-8 2.039 2.886 0.694 11 2.006 2.793 0.694
1-9 2.025 2.652 0.647 12-1 1.798 2.245 0.694
1-10 1.844 2.360 0.694 12-2 2.142 3.184 0.694
1-11 1.900 2.506 0.694 12-3 1.996 2.764 0.694
1-12 1.924 2.569 0.694 12-4 2.146 3.195 0.694
1-13 2.220 3.420 0.694 12-5 2.124 3.132 0.694
1-14 2.005 2.789 0.694 13-1 2.016 2.821 0.694
1-15 1.851 2.378 0.694 13-2 2.100 3.060 0.694
1-16 2.051 2.921 0.694 14-1 1.989 2.746 0.694
1-17 2.169 3.265 0.694 14-2 2.266 3.563 0.694
1-18 2.582 4.626 0.694 14-3 1.969 2.691 0.694
2 2.029 2.858 0.694 15-1 1913 2.540 0.694
3 2.194 3.339 0.694 15-2 1.741 2.102 0.693
4 2018 2826 0.694 Mean 2.006 2.868 0.693
5 1.902 2.512 0.694
6-1 1.824 2310 0.694 Standard Deviation 0.323 0.640 0.007
& £
— e
— iy, 20
0 b = 2.07723% 4°9°%
A (krrE) A tk
(a) (b)
Fig. 4. Self-Similarity Properties on Korean Mountain Region
(a) Basin Area and Stream Length and (b) Basin Area and Stream Width
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Table. 5 Descriptions of Korean Geomorpho-Climatic Unit Hydrograph Equations

T 4= A ¥
N Qp = AF % (m?/sec)
| T T s — =X Z_]»
L i Agt [ 02188, Tr e L (hr})
Q=242 |1- t, = 7&5A%A 3k hr)
HE A 7 ' ' R; = Horton 4o]H]|
T,= 0.585 11" 4+ 0.75 ¢, i, = a4 = (mm)
GCUH : . PRy
7= L_Q A_Q—T[‘ﬁud—](km
"G, Ag Ry dY) L, = AznAsEd 4ol (km)
_ SP)D S_Q = '%1—'_-,—5(]'6‘]'573}\]'(1'1'1/1'1'1)
T ) by = AR E(m)
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Table 8. Comparison of Peak Discharges and Times for Various Unit Hydrographs
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