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A Development of System for Flood Runoff Forecasting
using Neural Network Model
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Abstract

The purpose of this study is to test a development of system for flood runoff forecasting using
neural network model. As the forecasting models for flood runoff the neural network model was
tested with the observed flood data at Gongju and Buyeo stations. The neural network model consists
of input layer, hidden layer, and output layer. For the flood events tested rainfall and runoff data were
the input to the input layer and the flood runoff data were used in the output layer. To make a
choice the forecasting model which would make up of runoff forecasting system properly, real-time
runoff of river when flood periods were forecasted by using neural network model and state—space
model. A comparison of the results obtained by the two forecasting models indicated the superiority
and reliability of the neural network model over the state-space model. The neural network model
was modified to work in the Web and developed to be the basic model of the forecasting system for
the flood runoff. The neural network model developed to be used in the Web was loaded into the
server and was applied to the main stream of Geum river. For the main stage gauging stations
mentioned above the applicability of the selected forecasting model, the Neural Network Model, was
verified in the Web.
keywords : Neural Network, Flood Runoff, Web, System
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£ 1. f4RYe 5402 2 RESY

R I 7R TOt?lirgime (}g/lmlz; (I—g\n&g gn}rﬁ)) (155;3) Remarks
case 1| 1995.08.30~1995.09.01 72 28.09 3358.08 | 166.21 11533 Calibration
case 2 | 1996.06.16~1996.06.19 67 2267 908.49 133.54 22.72 ”
case 3 | 1996.06.24~1996.06.28 120 7.68 114671 | 11657 87.91 ”
case 4 | 1997.06.30~1997.07.04 120 23.08 270042 | 154.42 78.63 ”
case 5 | 1997.08.02~1997.08.10 216 40.38 283584 | 237.99 171.97 ”
case 6 { 1998.06.29~1998.07.10 288 21.60 1649.05 | 149.10 184.79 ”
case 7| 1998.08.03 ~1998.08.06 74 22.56 1895.71 61.40 60.73 ”

F5 | case 8 | 1999.08.02~1999.08.06 120 22.56 1825.21 61.40 67.84 n
case 9| 1999.09.09~1999.09.13 120 21.60 1494.33 | 146.36 39.96 ”
case 10| 1999.09.22~1999.09.29 192 42.88 2486.13 | 149.10 142.28 "
case 11| 2000.07.21~2000.07.27 168 21.60 2655.78 | 189.50 110.02 Validation
case 12| 2000.08.23~2000.09.04 312 11.84 215350 | 41842 342.44 n
case 13| 2000.09.13~2000.09.20 192 42.88 265578 | 220.86 245.08 Y
case 14| 2002.08.06~2002.08.10 120 19.79 3256.80 | 234.92 117.27 Test
case 15| 2002.08.31 ~2002.09.07 192 11.84 3149.86 | 125.57 141.09 ”
case 1 | 1995.08.30~1995.09.01 72 21.18 4862.30 | 165.38 201.35 Calibration
case 2 | 1996.06.16~1996.06.19 67 17.14 702.59 110.35 25.76 "
case 3| 1996.06.24 ~1996.06.28 120 11.56 761.92 11311 58.39 ”
case 4 | 1997.06.30~1997.07.04 120 24.98 3954.81 | 158.79 150.49 ”
case 5 | 1997.08.02~1997.08.10 216 19.30 4432.14 | 171.43 302.10 "
case 6 | 1998.06.29~1998.07.10 288 18.15 2479.64 | 152.32 263.03 "
case 7 | 1998.08.03~1998.08.06 74 11.33 2096.93 26.50 76.61 ”

Hal | case 8| 1999.08.02~1999.08.06 120 11.33 2695.03 26.50 103.50 ”
case 9| 1999.09.09~1999.09.13 120 18.15 225799 | 150.50 80.10 ”
case 10| 1999.09.22~1999.09.29 192 24.13 3120.76 | 152.32 209.41 ”
case 11| 2000.07.21~2000.07.27 168 18.15 4807.77 | 140.86 21869 Validation
case 12| 2000.08.23~2000.09.04 312 11.79 3746.84 | 454.38 666.08 ”
case 13| 2000.09.13~2000.09.20 192 24.13 4807.77 | 212.64 413.12 4
case 14| 2002.08.06~2002.08.10 120 21.74 4756.26 | 269.84 187.73 Test
case 15| 2002.08.31~2002.03.07 192 11.79 3634.39 71.31 216.10 ”

[Note] HMP: Hourly Maximum Precipitation HMR: Hourly Maximum Runoff

THP: Total Hourly Precipitation
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TFV: Total Flood Volume
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2. AMZAEY 23| staAD}
Rk 73y Network 74 | RMSE(m’/sec) cC MF(%) VE(%) RME
15-15-1 104.3164 0.9866 5.0243 2.3264 0.6787
15-30-1 89.0434 0.9901 0.7095 0.2982 0.6259
MANN 1
15-45-1 91.4646 0.9900 2.9093 31278 0.6312
2= 15-60-1 93.2345 0.9875 3.2135 3.5286 0.6947
° 8-8-1 132.7370 0.9777 6.1901 1.4612 0.8006
8-16-1 123.5512 0.9812 2.1345 2.6265 0.5258
MANN I
8-24-1 117.0091 0.9828 3.3119 1.1229 0.7827
8-32-1 125.3546 0.9788 3.6592 3.4561 0.7899
15-15-1 175.2759 0.9866 3.5372 2.9552 0.2466
15-30-1 127.8830 0.9901 0.9325 0.3384 0.1508
MANN 1
15-45-1 135.9691 0.9900 1.3526 0.5335 0.1590
bl 15-60-1 143.9645 0.9879 3.3597 0.9375 0.2146
v 8-8-1 165.2630 0.9812 471577 1.1169 0.2484
8-16-1 140.4565 09777 1.4235 0.0937 0.2112
MANN O
8-24-1 170.5474 0.9828 2.9725 0.6921 0.1890
8-32-1 171.6328 0.9799 37335 0.7349 0.2546

[Note] RMSE: Root Mean Square Error CC: Correlation Coefficient
RME: Relative Mean Error

VE: percent Volume Error
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MF: percent error of Maximum Flow

HA o]Z n@PozE R* o] 09806~0.9946, RMSE7}
482988 ~94.3323m’/sece] W iol™, MF7} 0.3891% ~
42323%, VE7} 1.7924% ~34644% B = #4494
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£ case 11{2000/7/21~2000/7/27) Observed

o 2500 — — — <= = MANN(@,16,1}
A o MANN(15,30,1)

T 2000 — - #— — State Space

2

i i

g, 1500 —
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2

2 1000 —
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S

i 500 —

0

a8 3. BFNH

90
Time {hr)

120 150 180

BTHRE H52g°| H{W

(case 11)

= 0 -
£ 10
£ 2
= 30 —
B 40
5 case 11(2000/7/21~2000/7/27) Observed
@ 4000 —| o - — 4 - — MANN(,16,1)
| A O MANN(15,30,1)
G g — — -5 — — State Space
& 3000 — :
&
£ J
®
£ 2000
2
(=) - "
-
8 1000 —| A
w R
| 4
° D B L EL S A
0 30 60 EY 120 150 180

ad 5. FoixH

Time (hr)

BTRE HF2ge 8l

Rainfall (mm/r}

Flood Discharge(m®/sec)

Rainfall (mm/r)

Flood Discharge(m¥sec)

YR T

case 12(2000/8/23~2000/9/4)

Observed

— — -+ — — MANN(@,16,1)
3 < MANN(15,30,1)
a i — — - — — State Space

0
L L L A R L N L L L
120 150 180 210 240 270 300 330
Time {(he}

a 30 60 90

a3 4. BFAY BHRE WSR2 vl

(case 12)

0 Lad T T
10 3 “\T’T W'v" v b
20 3
30
case 12(2000/8/23~2000/9/4) Observed
6000 — — = 4 — - MANN(8,16,1)
- o MANN(15,30,1)

— — - — — State Space

01||||\s|r|v|l]|1

L R
120 150 180 210 240 270 300 330
Time (hr)

) 30 60 90

a8 6. FoiXH STRE EEge 5l

(case 11) (case 12)
3 XY 2o &y HEza
_ M \% M

X7 AW} 7 Network 7% (Sﬁ /Sel:::) R? (Vg (95
MANN 1 15-30-1 48.2988 0.9939 3.4644 0.3891

Case 11 MANN 0O 8-16-1 132.0803 0.9467 6.0363 1.6237

State Space 1,2 74.2154 0.9870 2.5366 5.4648

MANN I 15-30-1 94.3323 0.9306 2.6798 4.0457

T Case 12 MANN I 8-16-1 84.8542 0.9832 1.2998 4.8741
State Space 1,2 94.9202 0.9854 5.8298 4.4361

MANN [ 15-30-1 84.4564 0.9946 1.7924 4.2323

Case 13 MANN 0 8-16-1 94.9179 0.9933 3.1726 6.0844

State Space 1,2 112.2803 0.9936 4.8507 4.0468

MANN I 15-30-1 87.9222 0.9923 0.9484 1.4002

Case 11 MANN 0 8-16-1 142.1730 0.9323 3.0379 4.1295

State Space 1,1 135.5602 0.9919 4.0442 4.9668

MANN I 15-30-1 138.9590 0.9902 1.2880 37228

= Case 12 MANN IO 3-16-1 153.2483 0.9848 1.3898 2.9865
State Space 1,1 181.6702 0.9910 5.7390 5.7108

MANN 1 15-30-1 01.5737 0.9967 1.1193 0.2306

Case 13 MANN 0 3-16-1 132.8444 0.9942 27814 3.7606

State Space 1,1 163.4903 0.9955 49716 5.1099
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