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A Study on the Simulation of Runoff Hydrograph
by Using Artificial Neural Network
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Abstract

It is necessary to develop methodologies for the application of artificial neural network into
hydrologic rainfall-runoff process. although there is so much applicability by using the functions
of associative memory based on recognition for the relationships between causes and effects and
the excellent fitting capacity for the nonlinear phenomenon. In this study, some problems are
presented in the application procedures of artificial neural networks and the simulation of runoff
hydrograph experiences are reviewed with nonlinear functional approximator by artificial neural
network for rainfall-runoff relationships in a watershed, which is regarded as hydrologic black
box model. The neural network models are constructed by organizing input and output patterns
with the observed rainfall and runoff data in Pyoungchang river basin under the assumption
that the rainfall data is the input pattern and runoff hydrograh is the output patterns. Analyzed
with the results, it is possible to simulate the runoff hydrograh with processing element of
artificial neural network with any hydrologic concepts and the weights among processing
elements are well-adapted as model parameters with the assumed model structure during learing
process. Based upon these results, it is expected that neural network theory can be utilized as
an efficient approach to simulate runoff hydrograph and identify the relationship between
rainfall and runoff as hydrosystems which is necessary to develop and manage water resources.
Keywords: pattern recognition, artificial neural network, rainfall-runoff model, error back

propagation algorithm, runoff hydrograph
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Flood Dat Max. Rainfall Peak
Event No ate (mm/hr) discharge(cms)
1 1983. 7. 2. 11.884 263.94
2 1983. 7.14. 9447 ] 118.20
3 1984, 7. 2. 19.481 1182.9
4 1984, 8.28. 8.918 180.45
5 1985, 7.10. 26.231 415.74
6 1985. 8.16. 16.072 230.53
7 1986. 7.16. 8.337 300.227
8 1986.10.10. 7.239 156.98
9 1987, 6. 7. 10.135 259.27
10 [1987. 7.21. 15.429 155.6
11 1988. 7. 9. 7.050 436.8
12 ]1988. 7.19. 17.954 | 7139 |
13 1989. 7.24. 18885 | 12179 |
14 [1989. 9.14. 5.028 | 97.384
15 1989. 9.15. 6.679 195.2
16 [1990. 5.13. 8.691 180.07
17 1990. 6.20. 14.237 982.10
18 11990. 6.24. 13.661 562.5
19 [1990. 9.10.] 21.770 2915.4
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MODEL I 6967 9.998916E-05 | 0.0001
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¥ 3. BEREAL KolREeiidnle] A

—
Flood MODEL1 | MODELT | MODELUI | MODELIV | MODELV | MODEL VI
Event No
R 0.98 0.96 0.97 0.99 0.99 0.99
2 | 0% 0.92 0.93 0.93 0.94 0.97
3 0.98 0.97 0.98 0.99 0.99 0.97
4 0.99 0.99 099 | 099 0.99 0.99
5 0.99 099 | 099 [ 09 0.99 0.99
6 098 | 09 | 0% | 0.99 0.99 0.99
7 0.99 | 099 0.99 0.99 0.99 0.99
8 098 | 098 097 | 099 0.98 099 |
9 099 | 099 0.99 0.99 0.9 0.9
10 099 | 09 0.99 0.99 0.99 0.99
11 0.9 0.99 0.99 099 | 0.99 0.99
12 0.99 0.9 0.9 0.99 0.9 0.9
13 0.99 0.98 0.99 0.99 0.99 099 |
|14 | o9 0.97 0.98 0.99 0.96 [ 0.96 ]
| 15 | 09 0.97 097 | 0.9 0.9 0.99
16 0.86 0.87 0.87 0.89 0.89 0.89
17 0.99 0.9 0.9 0.9 0.99 0.9
18 0.9 0.99 0.9 0.99 0.99 0.99
[ 19 [ o8 0.85 0.8 | 0.87 0.87 0.87
¥ 4. A5y REY RodFRE
Flood b 4 simulated l
Bvent|”°" MODELLerroﬂMODEL error | MODEL| error |MODEL] error MODELLerror MODEL | error
No I %) | I @ | m | @ | V| ®W]| V | @] v | %
1 | 263.9 | 261.3 [ 0.985 | 264.0 | 0.038 | 2623 | 0.606 | 262.9 | 0.379 | 263.40 | 0.189 | 262.8 |0.417
2 [11820 ] 1160 | 1.861 ] 111.9 [ 5330 | 106.1 [10.237] 107.0 [ 9.475 | 1086 | 8122 | 1122 [5.076
3 [ 1182.9 [ 11829 0.000 | 1182.6 | 0.025 | 1182.5 | 0.034 | 1181.9 | 0.085 | 1183.2 | 0.025 | 1182.1 | 0.068
4 | 2086 | 179.7 [13.854] 1926 [ 7.670 | 199.8 | 4219 | 206.8 | 0.863 | 205.9 | 1.204
5 | 4157 | 4173 | 0.385 | 416.0 | 0.072 | 414.1 | 0.385 | 412.3 | 0.818 | 410.9
6 | 2305 | 2186 | 5.163 | 220.3 | 4425 | 226.7 | 1.649 | 2265 | 1735 | 224.1 | 2.777
T - - - - - - -
| 8 | 1570 [ 147.0 [ 6.369 | 1469 | 6433 | 1499 | 4522 | 1527 | 2739 | 1499 [4522 | 1545 | 1592
| 9 | 2593 | 250.6 | 3.355 | 246.0 | 5.129 | 2502 | 3.509 | 252.1 | 2.777 | 2525 | 2.622| 2562 | 1.196
| 10 | 1558.7 [ 1556.5 | 0.141 | 1555.4 | 0.212 | 1553.5 | 0.334 | 1549.9 | 0.565 | 1549.3 | 0.603 | 1549.8 | 0.571
| 11 | 4368 | 433.9 | 0.664 | 432.4 | 1.007 | 435.6 | 0.275 | 433.8 | 0.687 | 433.3 | 0.801 | 435.8 |0.229
| 12 | 7139 | 711.5 | 0.336 | 710.9 | 0.420 | 711.3 | 0.364 | 711.0 | 0.406 | 710.8 | 0.434 | 711.9 | 0.280
| 13 [ 1217.9 [ 12145 ] 0.279 | 1213.6 | 0.353 | 1213.2 | 0.386 | 1213.0 | 0.402 | 1213.4 [ 0.369 | 1211.1 | 0.558
| 14 | 974 [ 1029 [ 5647 1076 |10472| 1052 | 8.008 | 1065 | 9.343 | 110.8 [13.758] 103.7 |6.468
[ 15 | 1952 | 186.3 | 4.559 | 186.7 | 4.355 | 189.7 | 2.818 | 1933 | 0.973 | 189.8 | 2.766 | 190.7 | 2.30
16 | 1801 | 165.3 | 8218 | 175.1 [2.776.| 175.7 | 2.443 | 177.9 [1.222. | 176.0 | 2.277] 179.1 0.555|
17 | 9821 | 981.8 | 0.031 | 981.2 [ 0092 | 981.0 | 0.112 | 977.9 | 0428 | 977.7 | 0.448 | 976.9 | 0.529
18 | 29154 [ 2011.7 | 0.127 | 2914.1 ] 0.045 | 2914.3 | 0.088 | 2915.5 | 0.003 | 2915.8 | 0.014 | 2917.4 | 0.069
b e
19 | 5625 | 579.7 | 3.058 | 572.6 | 1.796 | 573.3 | 1.920 | 5715 | 1.600 | 569.8 | 1.208 | 570.9 | 1.493]
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