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Studies on the Development of Storage Tank Model for both
Long and Short Terms Runoff (I
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Lee, Soon Hyuk - Park, Myeong Keun

Summary

The main objective of this study is to examine the adaptability for the large watershed
of the storage tank model which can bévapplied for the analysis of both long and short terms
runoff developed on the basis of hydrologic data for a small mountaineous watershed. The
results obtained in this study are summarized as follows :

1. Areal rainfalls of the Dae Chong watershed were calculated by Thiessen method composed
of 9 Thiessen networks.

2. Optimal parameters for two types, Model A and Model B of tank models were derived
through calibration procedure by standardized Powell method.

3. Monthly simulated flows of Model B are seemed to be closer to the monthly observed
than those of Model A during calibration period in the long terms runoff.

4. Rélative errors for the simulated flood flows of Model B were apperaed as lower percentage
to the observed than those of Model A during calibration period in the short terms runoff.

5. Daily simulated hydrographs of Model B are seemed to be closer to the daily observed
than those of Model A during verification period in the long terms runoff.

Significance of Model B was highly acknowledged in comparison with Model A in the correla-
tion analysis between annual observed and annual simulated runoff.

6. Reproducibility of simulated flows for Model B is generally seemed to be better than
that of Model A during calibration period in the short terms runoff.

7. It can be concluded that reproducibility of Model B is superior to that of Model A in

the long and short terms runoff even a large watershed like the result of the small one.
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8. It was verified that adaptability for the large watershed of Model B is superior to that

of Model A between the two models which were developed by a small watershed characteristics

for both long and short terms runoff.

9. Further study for getting a suitable tank model is desirable to be established by the

decision, calibration method of initial parameters of tank model and by additional application

of another watershed with different watersheds and meterological characteristics.
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Table-1. Physical characteristics of Dae
Chong watershed

Characteristics Values
Area(km?) 4134
Length of main stream(km) 254.5
Averge basin width(km) 16.24
Mean slope of watershed(m/km) 1.184
Shape factor 0.0638
Lowest and highest elevation(m) 70~1614
Mean elevation of watershed(m) 353
Stream density 0.184
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Table-2. Thiessen areal ratio for average rai-
nfall over area

Observatory Area(km?) Areal ratio
Gun Buk 522.0 0.126
Bo Eun 4771 0.116
I Won 483.0 0.117
Whang Gan 456.0 0.110
Geum San 455.9 0.110
Yeong Dong 478.0 0.116
Jin An : 390.1 0.094
Mu Ju ‘ 486.7 0.118
Jang Su 385.2 0.093
Total 4134 1.000
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Fig. 3. Optimum parameters of Model A at
Dae Chong watershed
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Fig. 5. Comparison between observed and
simulated daily runoff depth for the
calibration period at Dae Chong wate-
rshed in 1985 (Model A)
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simulated daily runoff depth for the
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Table-3. Monthly summary and simulation errors for calibration of Model A and Model B at
Dae Chong watershed

Year & Month Rainfall ET Observed Simulated Relative Mean
Models (mm) (mm) runoff(mm)  runoff(mm) error( %) Re(%)
1985 1 14.1 3.1 7.9 16.0 102.3 ‘
Model A 2 36.9 4.8 11.4 14.7 28.95
3 58.7 10.4 38.7 20.2 47.80
4 50.5 23.4 32.9 29.6 10.03
5 138.2 50.2 94.0 104.6 11.28
6 111.4 47.4 32.7 40.5 23.85 25.87
7 355.1 31.8 289. 3 332.2 14.83
8 200.5 51.6 188. 1 162.7 13.50
9 357.3 24.8 274.2 315.2 14.95
10 108.3 21.3 94.2 89.6 4.88
11 70.0 5.8 4.1 33.9 23.12
12 30.8 2.4 33.4 28.5 14.67
Total 1531.7 277.0 1140.9 1187.8 4.11
1985 1 14.1 5.2 7.9 10.4 31.64
Model B 2 36.9 4.8 11.4 10.2 10.52
3 58.7 10.4 38.7 21.0 45.73
4 50.5 23.6 32.9 24.5 24.53
5 138.2 50.3 94.0 85.5 9.04
6 111.4 47.4 32.7 35.7 9.17 19.39
7 355.1 31.9 289.3 284.6 1.62
8 200.5 51.7 188.1 141.5 24.77
9 357.3 24.8 274.2 268.5 2.07
10 108.3 21.5 94.2 84.0 10. 82
11 70.0 5.8 4.1 26.2 40. 58
12 30.8 2.5 33.4 26.3 21.25
Total 1531.7 279.8 1140.9 1018.5 10.72
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Table-4. Simulation errors for flood runoff of
calibration in Model A and Model B
at Dae Chong watershed

Flood data Peak Relative error( %)

Discharge Model A Model B
1983. 8. 23. 340 5.53 5.07
1984. 6. 6. 450 41.03 41.24
1984. 7. 4. 2980 64,34 40.86
1984. 9. 1. 3840 79.53 37.00
1985. 5. 4. 890 23.32 30.52
1985. 5. 13. 690 21.39 27.28
1985. 7. 3. 3027 48.26 38.04
1985. 7. 17. 1020 45.14 41.29

Relative error was evaluated by over 300m’/sec
in discharge.
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Fig. 7. Comparison between observed and
simulated flood discharge occured
from July 3, 1985 at Dae Chong wate-
rshed
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Table-5. Monthly summary and simulation errors for verification in Model A and Model B at
Dae Chong watershed

Year & Month Rainfall ET Observed Simulated Relative Mean

Model (mm) (mm)  runoff(mm) runoff(mm) error( %) Re(%)

1986 1 17.2 2.1 20.5 16.8 .18.05
Model A 2 19.8 8.1 11.8 15.2 28.81
3 47.4 16.0 100.8 35.7 64.58
4 29.1 37.4 17.0 11.9 30.00
5 116.8 56.6 41.4 52.5 26.81

6 212.0 64.0 126.9 135.5 6.78 23.60
7 179.1 44.4 120.1 147.0 22.40
8 245.5 48.3 165.2 179.9 8.90
9 92.7 47.5 66.5 71.4 7.37
10 95.3 25.4 51.1 61.6 20.55
11 23.5 17.4 22.3 13.8 38.12
12 92.7 7.2 30.5 27.2 10.82
Total 1171.0 374.4 774.1 768. 6 0.71
1986 1 17.2 5.4 20.5 13.8 33.65
Model B 2 19.8 2.8 11.8 8.5 27.96
3 47.4 16.0 100.8 30.7 69.54
4 29.1 37.4 17.0 12.2 28.23
5 116.8 56.7 41.4 43.9 6.03

6 212.0 66.3 126.9 108.0 14.89 20.64
7 179.1 4.4 120.1 128.5 6.99
8 245.4 48.9 165.2 148.7 9.98
9 92.7 47.4 66.5 65.6 1.35
10 95.3 25.5 51.1 49.0 4.10
11 23.5 17.5 22.3 18.4 17.48
12 92.7 7.4 30.5 22.1 27.54
Total 1171.0 375.8 774.1 649.3 16.12

2. BAKHH Table-6. Simulation errors for flood runoff of
verification in Model A and B at Dae
AFED e okl #3 KES 1986 Chong watershed
F3 19879 6ff HkFEH Tl HEHFHZ -

i ‘ Peak Relative error(%)
EATE00 RRIES BRI ERIS) 300m° Flood data o e Model A~ Model B
/sec LA ES] BOK I ol B3 MR EREYE 1986. 6. 23. 3740 45.14 41.29
Table-691 4 E&=ntel o] Model AT 40.36~ 1986. 8. 13. 2780 83.59 31.37
8359% ©] 11 Model B 27.18~4157% & £ 1986. 8. 28. 1120 41.26 40.43
24 Model B7} Model AB.Th iy 0.2 1} igg; g 2? 4;’;3 gg 36 31- ;‘Z

~ . 7. 21 .15 7.
ARMES BT Ut Model A_Q)r Mocffl B'QJ 1987. 8. 28. 5000 78.02 37.15
POKRS FRMES BAGIZA HBD KRS Fig. Relative error was evaluated by over 300m*/sec in
103 #th discharge.
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Fig. 10. Comparison between observed and
simulated flood discharge occured
from July. 21, 1987 at Dae Chong
watershed
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