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The assessment of the contribution of overland flow to basin response

by means of hydrological approach

Z2FHEH /oA /d N ST
Kim, Joo Cheol / Yoon, Yeo Jin / Kim, Jae Han

Abstract

The relative contributions of overland-flow and stream-flow to the response process at the basin
scale are evaluated in the present study. The moments of GIUH models were applied to the data of
the Bocheong watershed in the Geum river basin in Korea in order to discuss the feasibility. The
GIUH model derived in this study consists of the stream path and overland region. The characteristic
velocities for the flows between two cases mentioned above make a clear distinction as expected and
would have more physical meaning than the ones of the model by Rodriguez-Iturbe and Valdes(1979).
The path lengths of overland for each stream order are nearly constant, whereas the case of stream
is shown to grow larger according to the basin sizes. As a result, the overall basin response process
was founded out to be greatly under the influence of the hydrodynamic behavior of overland, and its
behavior is suggested to be further researched for catching the broader meanings.

keywords : overland flow, GIUH, moment, characteristic velocity
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Table 2. Characteristics of overland drainage paths

Lh (’Y)min Lh (7)max E{Lh (’7)] Va’T[Lh (’)’)] ZP(’Y)E—LZ C [L (,Y)]
(km) (km) (km) (km?) (km?) o
Sanseong 0.263 0.427 0.365 0.005 0.139 0.203
Ipyeong 0.254 0.433 0.369 0.006 0.142 0.215
Tanbu 0.255 0.451 0.388 0.006 0.156 0.198
Gidae 0.255 0.455 0.378 0.006 0.145 0.206
Sangye 0.262 0.434 0.375 0.005 0.146 0.196
. Table 3. Characteristics of stream drainage paths
L0 | EOuw | BLG] | WO | SPOXE | o o)
(km) (km) (km) (km?) (km?) T
Sanseong 9.371 13.231 12.005 1.847 92.002 0.113
Ipyeong 13.319 17510 16.049 2.140 182.068 0.091
Tanbu 13.208 19.455 17.161 5.591 188.690 0.138
Gidae - 0.691 23.508 19.686 20.729 150.510 0.231
Sangye 19.767 41.380 34.083 48.289 492.232 0.204
vy g 729 WS gAsta 925 vE AEEIA =] HF g, 9 HFARE ¢, 0l
At} o]= White et al.(2004)¢] $~33 sdnsol ¥ Eq 8¢ 2EA4%EE GIUH(O8), 2V-GIUH)9] 54
7F EL. 130~350mZ v Hek3l llincis 9 )7 H<EE Table 49 2, 3] A o] &sle] A4
S(§9dd 897~26327km’)ol g dATAze = ATk r& 5~40009 ©H ullA 0.0018 F7HAIA
< Hurt d AeFE \elr Z+ AHE V,, VB Eq Q0)& o]-&3ly 3331,
42 DEMEEO| RN o1& Eq. (A7) ALsted A E4ks A3
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Table 4. The characteristics of representative RV-GIUHs of Bocheong watershed

Elt](hr) Var(t] (hr?) V(m/sec) g,(mm/hr) t,(hr)
Sanseong 8.737 26.452 0.382 0.093 5.803
Ipyeong 9.975 36.896 0.447 0.081 6.286
Tanbu 9.898 35614 0.482 0.080 6.365
Gidae 16.464 119.606 0.332 0.046 9.380
Sangye 17.992 96.182 0.526 0.045 13.067
Table 5. The characteristics of 2V-GIUHs of Bocheong watershed
r Vh I/(y, E[ ]Th } V/C;r{t} Qp t[)
(m/sec) | (m/sec) E(T) (ht?) (mm/hr) (hr)
Sanseong 19.813 0.031 0.612 0.602 31.020 0.093 5103
Ipyeong 28632 0.026 0.741 0.658 42.920 0.080 5.519
Tanbu 27.108 0.029 0.777 0.613 40.068 0.080 5.821
Gidae 74.628 0.011 0.808 1.433 119.606 0.053 9.329
Sangye 39.402 0.019 0.754 0.434 105.087 0.046 12.413
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Fig. 2. RV-GIUH vs 2V-GIUH of the Sanseong subbasin

#3948 FETHE 20064 7H

559



Ipyeong

0.09
0.08

0.07
0.06
0.05
0.04

h(t) (un/hr)

0.03
0.02
0.01

——RV-GIUH

—2V-GIUH

0.00

0.09
0.08
0.07
0.06
0.05
0.04

h(t) (on/hr)

0.03
0.02
0.01
0.00

0.06

0.05

0.04

0.03

h(t) (un/hr)

0.02

0.01

0.00

560

Time(hr)

Fig. 3. RV-GIUH vs 2V-GIUH of the Ipyeong subbasin
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