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Runoff Simulation and Forecasting at Ungaged Station
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Abstract

It is very important to analyze the correlation between discharge and water quality. The
observation of discharge and water quality are effective at same point as well as same time for real
time management. But no less significant is the fact that there are some of real time water quality
monitoring stations far from the T/M water stage. Pyeongchanggang station is one of them. In this
case, it need to observe accurate discharge data, and to develop forecasting program or system
using real time data. In this paper, discharge on Pyeongchanggang station was calculated by
developed runoff neural network model, and compared with discharge using WMS(Watershed
Modeling System) model. WMS shows better results when peak discharge is small and hydrograph
is smooth. Forecasted discharge of neural network model have achieved the highest overall accuracy
of specific discharge and WMS. Neural network model forecast change of discharge well on
unrecored station.

keywords : neural network, WMS model, discharge, ungaged station
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IFE 1. ElMAF

THASA : ~ y TEAANEEAY N
drnices il il e = 1A 39l
No.1 AR 0.1163 0.0855 0.0554 0.0302 0.0282
No.2 =3 0.6642 0.4881 0.3165 0.0144 0.1779 0.1656
No.3 Ad 0.0581 0.0208 0.0194
No.4 <3} 0.0256 0.0468 0.0303 0.0166 0.0154
No.5 o 3} 0.1304 0.3188 0.2066 0.1128 0.1050
No.6 g 0.0636 0.0468 0.1664 0.1117 0.1319 0.1228
No.7 g B4k 0.0140 0.0447 0.0244 0.0227
No.8 ks 0.0001 0.1474 0.0849 0.0790
No.9 + 3 0.3099 0.1112 0.1035
No.10 ors 0.1728 0.0620 0.0577
No.11 A9 0.0227 0.0353 0.0477
No.12 T 0.0100 0.1716 0.1291 0.1356
No.13 A 0.1615 0.0629 0.0591
No.l4 Al A . 0.0385
Al 1.00 1.00 1.00 1.00 1.00 1.00
# 2. TETAE EY
vAE A3 e AR a4 AA
T 59717k HMP | THP { HMP | THP | HMD | HMP | THP | HMD H|3L
(mm) | (mm) | (mm) | (mm) | (cms) | (mm) | (mm) | (cms)
1 1997.07.15 ~ 1997.07.22 6.8 726 107 | 94.3 | 453.42 6.5 71.1 | 1032.04 | Training
2 1997.08.02 ~ 1997.08.12 | 184 | 1685 18 | 1617 | 7885 19.0 | 169.7 | 1567.6 Training
3 1999.07.28 ~ 1999.08.13 | 21.1 | 3163 | 251 | 2969 | 21622 | 216 | 3164 | 38224 Training
4 1999.09.18 ~ 1999.10.01 | 181 | 2882 | 148 | 2736 | 13185 | 179 | 2846 | 23114 Training
5 2001.06.29 ~ 2001.07.06 | 188 | 1124 | 168 | 111.2 | 387.3 193 | 1139 | 621.7 Training
6 2002.04.29 ~ 2002.05.06 79 124.7 7.3 | 1197 | 3018 79 124.1 596.4 Validation
7 2002.08.05 ~ 2002.08.18 | 26.0 | 413.0 | 25.2 | 4005 | 379476 | 25.8 | 4185 | 4908.63 | Validation
8 2002.08.31 ~ 2002.09.09 | 139 | 91.8 116 | 81.2 623.0 13.7 91.6 1088.9 | Validation

HMP : Hourly Maximum Precipitation, THP : Total Hourly Precipitation, HMD : Hourly Maximum Discharge
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_ ; . Average PEV PEP
Eo AR Rk .
A 3 (cms) NRMSE ce (%) (%)
Case I Observed 70.299 - - - -
(2002.04.29) WMS 73.086 0.086 0.994 3.964 1.895
Case II Observed 468.667 - - - -
(2002.08.05) WMS 393.845 0.264 0.967 26.850 8.950
Case III Observed 125.444 - - - -
(2002.08.31) WMS 119.07 0.190 0.975 5.260 1.711
NRMSE : Normalized Root Mean Squre Error, CC : Correlation Coefficient.
PEV : Percent Error in Volume, PEP : Percent Error in Peak.
E 5. ¥a X[HollAMe] HAE H3 SHEAM
. N Average PEV PEP
© x1Ak »

s 3 (cms) NRMSE ce (%) (%)
Case I Observed 168.297 - - - -
(2002.04.29) WMS 162.033 0.148 0.979 3.722 0.484
Case 11 Observed 696.651 - - - -
(2002.08.05) WMS 740.211 0.195 0975 5.054 1.811
Case III Observed 294.688 - - - -
(2002.08.31) WMS 309.251 0.153 0.983 3.899 3.852
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