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Abstract

It may be difficult to make exact estimates of peak discharge or runoff depth of
a flood and to establish the proper measurement for the flood protection since
water stages or discharges have been rarely measured at small river basins in
‘'Korea. Three small catchments in the Su-Young river basin in Pusan were se-
lected for the study areas. Various runoff parameters for the study areas were
determined, and runoff analyses were performed using three different runoff
models available in literatures; the storage function method, the discrete, linear,
input-output model, and the linear reservoir model. The hydrographs calculated
by three different methods showed good agreement with the observed flood
hydrographs, indicating that the models selected are all capable of sucessfully
modeling the flood events for small watersheds. The storage function method
gave the best results in spite of its weakness that it could not be applicable to
small floods, while the linear reservoir model was found to provide relatively
good results with less parameters. The capabilities of simulating flood
hydrographs were also evaluated based on the effective rainfall from the storage
function parameters, the @-index method, and the constant percentage method.
For the On-Cheon stream watershed, the storage function parameters provided
better estimates of effective rainfall for regenerating flood hydrogrpahs than any
others considered in the study. The @-index method, however, resulted in better
estimates of effective rainfall for the other two study areas.
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Table 1. Characteristics of Watershed for the Study Areas

Area Channel Watershed Channel Mean Form

Watershed ACkm?) Length Slope Slope Width Ratio

L(km) Sw Sc A/L(km) A/L?

Su-Young Riv. 198.1 28.5 0.024 0.016 6.89 0.240
On-Cheon Str.

Se-Byung 38.7 11.01 0.058 0.024 3.52 0.319

(Entire) (55.0) (14.44) (0.047) (0.019) (3.81) (0.264)

Seok~-Dae Str. 22.0 9.41 0.038 0.030 2.34 0.248

Hoe-Dong Res. 99.8 18.92 0.034 0.024 5.27 0.279

Z714 $(1994)& 1993 6YEE L£1He
AP AN /FE FFs9eH, ZAY
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R > @ : ER=R0 (15a)

R < @ : ER=00 (15b)
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Table 2. The Estimated Parameters of the
Storage Function

Watershed | Event fi fu |R.(mm)
On-Cheon | 93.6.29 | 0.230 0.440 22.5
93.7.29 | 0.514 0.699 73.5
93.8.10 1 0.335 0.820 15.5
93.8.26 | 0.500 0.590 41.5
Seck-Dae | 93.7.29 | 0.347 0.564 73.5
93.8.10 | 0.579 0.860 36.8
93.8.26 | 0.350 0.730 46.5
Hoe-Dong | 93.8.10] 0.809 0.880 166.0

3.3.2 A ol 24

FAzE £3E 2¥E fitA]dls WHe @
2 ZFEP A=l 2o (Gelb, 1974; Box
9} Jenkins,1976), Wang® Yu(1986)+= A% o]
43 E-28 ¥ uyfEsE 4719 g
oz 2T v Yok B AFME Hazs
 (least squares method; LSM) 9@ A@§4d
(correlation function method; CFM)oj <& &
Fodaeel e R4 dANFE FHskn

4 stgon, B714 F(1994)0] HF 21N &
Holl @ dFA} a2 6709] sl
€ e ol 23 A9y,

(1~a\B-0,B-a,8°)Q(1) = (b +biB+b.8")I(t)
(20)

AFdey oAb g WHa O-indexy

2 QgNEAYe s T KFERSIY 4% A1

FEFARE 4] (20)°] Yt BAMof A gH
Zt &AMl didt Ay wiESE FEg
ok = FFAMPEE A" AgErE 4
Aol He BE TFAMC AHedo {28
TP F AdAol 7HE & WEFE 99
HEAHQL wifds2 Adgsidct. 1 Az 23H
MEa AFFgd dEsdA dFRd 39
= 19939 84 10¢ =g Ee ALCEHsL,
MdE f99 ZA9dlE 1993d 74 299 EFA
gozieo AGgtert 47 3 fdo WEH
A gz AYEHUed, FAZSF 439
o, o EvbEd AW oishESe g

Table 3. A Sumrﬁary of Estimated Parameters for Each Transfer Function Depending on Study Area

Watershed | ER |Method|  q, @ @ B b 3
OnCheon | _ | LSM | 070074 002899 007734 _ 012906 -010870 017968
93.8.10 CFM | 070514 001829 008185  0.12904  -0.10900  0.8121
| LSM | 072722 001833 008200  0.11180  —0.09165  0.15156
PP T"CFM | 073197 000784 008620  0.11188  —0.09198  0.15271
LSM | 071893 003282 006277  0.13193 —0.11446  0.18274
P I"CFM | 072288 002192 006787  0.13194  -0.11472  0.18435
Seok-Dae | | LSM | 072469 000976 _ 01382 _ 006527 _ 006203 0.04068
93.7.29 CFM | 072954 001222 013592 0.06590  0.06135  0.04047
" LSM | 060763 000977 026682 002682 004832  0.04850
PUITCFM | 061748 000724 025991 002758  0.04757  0.04761
LSM | 068155 002426 021353 001849 007704  0.06301
P TCFM | 068845 002657 020913 001962 007610  0.06413
HoeDong | | LSM | 155413 038151 018651 001278 -0.00094 _ 0.00174
93.8.10 CFM | 121909 001099 025383 001355  0.00267  0.00876
T LSM | 173932 —0.68781  —0.05946  0.00593  -0.00098  0.00154
Pl I"CFM | 127556  0.02089  0.26871  0.00803  0.00050  0.00478
LSM | 155531 —0.38939  —0.17984 001252 -0.00107  0.00338
P TCFM | 122321 001126  -0.25744 001363  0.00221 _ 0.01039

F20% W4 1996F 8A

215




& Table 3¢] Uehfigict. Table 3914 sf, pi R
cpe 47 AR viAES, O-index'l, €3
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TFaA €k 9d YA ARYF ke
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olF T & WITY 120.08& HF ANAe
2 AR Hjie] Agde SeFEIAMd
TR £EFHol A9 /T FrAMte wE) A
At WFo] tda A ey g o A4
A8 7F & 4% JeEE 19939 74
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Table 4. Lags for Each Study Area Depending on
Effective Rainfall Estimations

Lag (min) ;

Watershed| Event . Mean |
sf pi cp

Value

Or-Cheon| 93.6.12 - 144.8 1133 129.1

93.6.29 137.4 170.4 188.4 165.4
93.7.14 65.9 114.9 100.3 93.7
93.7.29 166.5 240.8 196.9 201.4
93.8.10 119.1 121.5 1423 1276
93.8.26 134.1 165.9 142.4 1473
94.8.01 - 104.0 93.4 98.7
93.6.29 - 298.3 316.6 310.5
93.7.29 177.7 255.0 226.1 219.6
93.8.10 114.1 98.4 132.6 115.0
93.8.26 207.0 258.8 243.6 236.5
93.8.10 332.7 328.0 333.7 3315

Seok-Dae

Hoe-Dong

EOE diEed AYAFAe] A g Z2F
8l7] $18to] Sukegawa2} Kitagawa(1992)s} Z
S Wyog n= 1, 2, 3, 491 A$ A s
o FEHNE FYSUt. o o AFNF ke &
Aol thg HF AMAIRIE 22 120.08-0]%0 0.5,
no] 2, 3, R 42 AS & ALA Y AFAF kS
4 (22) & AHgste AU Zdzte) ngtol =
2t 239 Af4T k no e 4 (13)d
48ted Nash 289} [UHE F& & ol Y4 A
& (convolution)gre 24 AFHFEHErEIZHE A
A3, ZIAREE Ot FREFETAE T
Fok. ngel wWE AV HrplFosMs=
Sarma F(1973)°] AMAIFF &P )9} A4rx e
@A 4= (correlation coefficient), Bz} 3}
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(integral square error), ¥ =4 A@H 4 (spe-
cial correlation coefficient) %9] FH %2 AL
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Table 5. A Summary of Relative Errors for
Hydrograph Parameters Depending on

Runoff Models
(unit; %)
‘Watershed Mean
Model Parameter
On-Cheon | Seok-Dae |[Hoe~Dong| Value
Storage | Qo 1.9 65 25 37
Function Q 2.8 9.7 14.0 6.7
Method T» 34 9.0 4.6 58
Toso 16.1 8.4 12,5 12.8
Torsa 13.0 404 11.8 238
Discrete, Q 5.7 10.6 9.3 7.2
Linear, Qs 119 19.4 0.5 135
Input-Output | T 6.6 10.5 0.0 7.4
Model Toso 103 19.9 10.6 135
Torsa 375 37.7 4.2 34.5
Linear QL 47 33 1.7 4.0
Reservoir | Q» 137 233 6.0 16.2
Model T, 9.2 10.4 9.0 9.6
Toso 8.1 10.7 19 8.4
Torsa 27.2 228 19.7 25.2
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