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Abstract

This study is aimed at the development of a deterministic runoff model which can be used for
flood runoff. The model is formulated by the watershed runoff model. Based on the assumptions
that runoff system is nonlinear, the proposed watershed runoff model is the conceptual model.

In the model structure, the conceptual model divides the runoff system into a surface structure
and a subsurface structure corresponding to the surface flow, and inter flow and ground water flow
respectively. The lag time effect of surface can be represented by the sub-tank of surface structure
in the conceptual model.

The parameter calibration of inter flow and ground water flow in the subsurface structure of the
conceptual model i1s performed by separating the components with numeric filter. The runoff
coefficient(az) is expressed as the function of antecedent precipitation index(API). The parameters
with the surface flow can be calibrated with the runoff coefficient(a; and an) in the conceptual
model. In the conceptual model, an algorithm is developed to calibrate the parameters automatically
based on efficiency criteria. The comparative study shows that simulated value from the conceptual
model well agreed to observed value.
keywords @ deterministic runoff model, watershed runoff model, conceptual model, antecedent

precipitation index(API)
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¥ 1. BURE Y Kckense AE22E s vy
Interflow Groundwater Flow
Basin
al’(1/hr) Tcl(hr) a2’ (1/hr) Tc2(hr)
No. 1 0.0621 16.11 0.0140 71.34
No. 2 0.0462 21.66 0.0138 72.24
No. 3 0.0383 26.08 0.0367 57.25
No. 4 0.0409 24.45 0.0159 62.92
No. 5 0.0372 26.92 0.0081 123.41
No. 6 0.0479 20.89 0.0085 117.40
¥ 2 7€y 2dol ojltig =7|x|
Bi=a**APLxb a=c** APLxd
Basin Fho 1 Ho ) APL al all
(mm) (mm) ¢hr) a b ¢ d
No.1 0.0 50.0 72 0.300 0.585 0.933 095 0.998 0.006
No.2 0.0 50.0 72 0.296 0.580 0.938 0.95 0.999 0.006
No.3 0.0 50.0 72 0.292 0.540 0.943 0.95 0.999 0.006
No.4 0.0 50.0 72 0.277 0.525 0.948 0.95 0.998 0.007
No.5 0.0 50.0 72 0.288 0.495 0.948 0.95 0.998 0.007
No.6 0.0 50.0 72 0.257 0.510 0.953 0.95 0.999 0.007
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£ 3. Mds mgel 1N ujrus

Basin q a) B a2 AMC-1I
No. 1 0.300 0.585 0.956 0.006 65.8
No. 2 0.296 0.580 0.959 0.007 66.9
No. 3 0.292 0.540 0.957 0.007 69.2
No. 4 0.277 0.525 0.958 0.008 73.1
No. 5 0.288 0.495 0.958 0.008 76.2
No. 6 0.257 0.510 0.957 0.007 64.2
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E 4. AR HEUAAZL

Storm Peak Discharge(cms) Peak Time(hr)
No.l No.2 No.3 No.4 No.5 Nob | No.l | No.2 | No3 | Nod | Nos | Nob
7821 | 4596 | 2810 | 1822 | 433 | 2781 _
1988713 | (618.1) | (3609) | (344.4) | (1925) | (47.8) | (303.8) (}g) (12) &;) (ij) &j) (1‘5‘)
#20.9% | *21.4% | *22.5% | *5.6% | *10.4% | *9.2%
1927 | 1111 | 592 | 409 | 109 | 522 -
1989.7.11 | 174.D) | A13.0) | 663) | (365) | (15.0) | (58.4) ég) ég) ég) A (:) ég)
x0.6% | *1.8% | *12.0% | *10.8% | *37.6% | *11.8%
3962 | 2533 | 1451 | 917 | 232 | 1174
1986821 | (4116) | 2659 | 1753 | (1136) | (31.4) | (131.8) (gg) (3;) (gi) (2‘7‘) ég) é})
¥3.9% | *5.0% | *20.8% | ¥23.8% | *35.3% | *12.2%
2561 | 2403 | 1286 | 1239 | 560 | 929 | o | 0 g 9 -
1997512 | (263.1) | (2542) | (1319 | (1168) | 84 | @48 [ 1 ol | @ | @ | a2
¥27% | *5.8% | *26% | *5.7% | *4.3% | *8.7%
() : Observed Value, * Residual
5 SMANY HpHEs 2
Station Storm RMS(cms) Bias(cms) ME
1988. 7. 13 107.254 21.329 0.799
No. 1 1989. 7. 11 30577 -3918 0.792
: 1989. 8. 21 34.156 -2.798 0915
1997. 5. 12 15.891 -2.237 0.970
1988. 7. 13 44,564 -9.799 0.801
No. 2 1989. 7. 11 10.361 0.858 0.894
o 1989. 8. 21 22,459 -7.232 0.908
1997. 5. 12 12.028 0523 0.980
1988. 7. 13 33532 -6.974 0.861
No. 3 1989. 7. 11 5.320 0563 0.929
o 1989. 8. 21 16.450 -5.704 0.887
1997. 5. 12 6.981 -2.405 0.975
1988. 7. 13 10.771 2.298 0.955
No. 4 1989. 7. 11 3.778 1211 0.896
o 1989. 8. 21 10.108 0.649 0.904
1997. 5. 12 4566 0.423 0.985
1988. 7. 13 3.181 -0.460 0917
No. S 1989. 7. 11 1521 0.381 0.847
0 1989. 8. 21 2.363 -0.111 0.908
1997. 5. 12 1.428 -0.154 0.947
1988. 7. 13 14.329 -3.391 0.964
No. 6 1989. 7. 11 4213 0.877 0925
o 1989. 8. 21 5.176 -2.173 0.981
1997. 5. 12 8323 0.351 0917

RMS : Root Mean Square, Bias :

Bias, ME : Model Efficiency
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