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A Basic Study on the Flood—Flow Forecasting System Model with

Integrated Optimal Operation of Multipurpose Dams

o % 4"
Ahn, Seung  Seop
Summary

A flood—flow forecasting system model of river basins has been developed in this

study. The system model consists of the data management system(the observation and

telemetering system, the rainfall forecasting and data—bank system), the flood runoff

simulation system, the reservoir operation simulation system, the flood forecasting simu-

lation system, the flood warning system and the user’s menu system. The Multivariate

Rainfall Forecasting model, Meteorological factor regression model and Zone expected

rainfall model for rainfall forecasting and the Streamflow synthesis and reservoir regula-

tion(SSARR) model for flood runoff simulation have been adopted for the development

of a new system model for flood —flow forecasting. These models are calibrated to deter-

mine the optimal parameters on the basis of observed rainfall,7 streamflow and other

hydrological data during the past flood periods.
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Fig. 1. Structure of Flood-Flow Forecasting System Model with Integrated Optimal
Operation of Multipurpose Dams
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T able-1. Input Data Needed for O peration of the Flood Flow Simulation Model

Variables Description
Non— Variable Basin Area, Reservoir Storage Capacity, Watershed Characteristics
Characteristics
Initiai Conditions Watershed-Runoff Indexes, Flow in Each Increment of Each Channel Reach, Initial

Reservorr Elevation and Initial Reservoir Outflows

Time Variables

Precipitation Data, Air Temperatures, Streamflow Data, Reservoir Regulation Data, Other
Hydrometeorological Elements

Job Control

Total Computation Period, Routing Intervals, Other Alternative Data

Table-2. Watershed and Channel Routing Model Parameters

Model

Parameters

Watershed Routing
Model

Weighting Factor(W), Soil Moisture Index(SMI), Runoff Percentage(ROP), Baseflow

| Infiltration Index(BII), Baseflow Percentage(BEFP), Total Input Rate to Surface &
Subsurface Components(RGS), Surface Input Rate(RS), Factor for Reducing ETI on
Rainy Days(KE), Rainfall Intensity(R1), Evapotranspiration Index(ETI), Maximum Value
for BII(BIMX), Time Delay or Time of Storage(TSBII), Maximum Subsurface Input
Rate(KSS), Discharge Constant for the Watershed Routing Number(n), Time of Storage
for the Watershed(Ts), Number of Increments for the Watershed Routing(Phase no.)

Channel Routing

Discharge Constant for the Watershed Routing Number(n), Time of Storage for the
Watershed(Ts), Number of Increments for the Watershed Routing(Phase no.)

Model
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Table-3. Results of Sensitivity Analysis of Model Parameter Variation

(Units : CMS)
Parameter 15% +10% +5% 0% —5% —10% —15%
ME 0.828 0.857 0.905 0.992 0.924 - 0.897 0.846
MSE 259.463 237.238 192.649 167.208 172.136 201.055 245.462
W, BIAS 27.350 25.007 20.307 17.625 18.145 21.193 25.874
VES 19.217 17.254 12.039 3.534 6.046 8.435 17.312
QER 21.455 14.545 2.273 6.364 8.273 28.364 34.909
ME 0.891 0.903 0.928 0.992 0.938 0.925 0.899
MSE 365.317 344.632 295.898 167.208 275.399 303.025 352.024
SMI-ROP | BIAS 44,631 42.104 36.150 17.625 33.645 37.020 43.007
VES 14.391 13.643 9.353 3.534 4.490 5.733 11.288
QER | 17455 | 14545 | 12000 | 6364 8727 | 20364 | 24000
ME 0.950 0.955 0.964 0.992 0.967 0.962 0.953
MSE 411.748 393.348 351.640 167.208 336.065 360.247 403.209
BII-BFP | BIAS 50.303 48.055 42.960 17.625% 41.057 5.624 49.260
VES 11.058 10.726 7.889 3.534 4.424 15.727 10.815
QER 17.455 16.364 15.636 6.364 13.818 16.636
ME 0.969 0.972 0.977 0.992 0.979 0.976 0.970
MSE 469.014 445,733 402.301 167.208 387.690 412.225 458.232
RGS-RS BIAS 57.299 54.455 49.149 17.625 47.364 50.361 55.982
VES 10.364 9.941 7.496 3.534 5.568 8.536 9.647
QER | 24364 | 17273 | 11273 6364 | 17818 | 20727 | 24727
ME 0.979 0.980 0.984 0.992 0.984 0.983 0.980
MSE 506.381 485.053 445.266 167.208 432.181 454.313 496.391
KE-RI BIAS 61.864 59.259 54.398 17.625 52.799 55.503 60.644
VES 9.431 9.106 7.103 3.534 3.664 1.524 0.970
QER 14.545 10.545 4.545 6.364 4.545 10.545 14.545
ME 0.979 0.980 0.983 0.992 0.984 0.982 0.979
MSE 466.981 350.038 218.726 167.208 209.376 327.702 462.482
Ts BIAS 49,224 37.438 24.138 17.625 23.152 35.084 48.750
VES 8.493 8.342 6.790 3.534 4.224 5.624 7.780
QER 15.636 15.273 14.909 6.364 13.091 13.455 14.182
ME 0.988 0.988 0.990 0.992 0.990 0.990 0.988
MSE 586.148 364.785 227975 167.208 213.222 331.964 570.389
Phase No. | BIAS 72.150 59.520 24.989 17.625 23.173 55.480 70.210
VES 8.023 7.921 6.603 3.534 4437 5.619 7.543
QER 27.639 18.859 14.775 6.364 16.605 19.867 27.825
ME 0.990 0.990 0.991 0.992 0.992 0.991 0.990
MSE 318.381 297.529 262.857 167.208 247.290 264.585 300.239
KTS BIAS 46.117 33.551 29.283 17.625 27.367 39.496 43.884
VES 7.715 7.631 6.469 3.534 4.583 5.616 7.069
QER 16.727 16.000 16.000 6.364 13.818 14.545 16.000
ME 0.989 0.990 0.991 0.992 0.991 0.990 0.989
MSE 246.086 226.725 194.251 167.208 100.644 100.419 200.821
n BIAS 29.528 27.144 23.147 17.625 21472 23.537 21772
VES 7.492 7417 6.374 3.534 4.693 5.661 6.461
QER 14.727 14.455 13.818 6.364 13.273 14.000 14.727
£8 5+ AERE EM390 Y w7 g ol &8t {F AlEHEe|HE
mEtA] B Ao AAHE FEAlEHlA AAE ARol HEXY M- ARE LE
23 oESE ol B8 AABEAS WA 4 USS ¢ & AAD

TFRE fUF AlEEolAE AAS Ay
Table-4. % Fig. 5.9} &gow, PAZHAE &
u B dAFA BRE EFHeAladeldr
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Table-4. Comparison of Reservoir Inflow Characteristic By Flood-Flow Simulation Model

Stom " Factors Andong Imha hapchun Namkang
L (CMS) ! 952.0 901.0 559.0 973.0
OBSERVED
1987 tp  (hr) 8.26:13:30 8 26:13:30 | 8 26:11:30 | 8 26:15:30
8. 25 L, (CMS) 968.0 898.0 576.0 984.0
SIMULATION - >
! Dty (hr) 8.26 14:00 | 826 14:00 | 826 11:00 | 8. 26 14:00
; | I (CMS) 813.0 841.0 982.0 1,487.0
OBSERVED D :
1990 Sty (hr) 7.18:16:00 | 7.18:17:00 | 7. 16:00:00 | 7. 16 111 :00
7.14 I, (CMS) 920.0 988.0 1,000.0 1,560.0
SIMULATION . e ——
t, (hr) 7.18 17:30 | 7.18 18:00  7.16 03:00 | 7.16 08:00
L (CMS) 1,400.0 1,657.0 778.0 2,1980
OBSERVED | - - O
1991 . (hr) 8.23:23:00 | 8 23:22:30 | 823:21:00 | 8 23:20:00
8.22 "L (CMS) 1,450.0 1,630.0 783.0 2,270.0
 SIMULATION —— -2 T —
t, (hr) 8.23 23:30 | 823 23:00 | 823 21:00 | 8 23 21:00

Notes) IP : Peak Discharge(CMS), P : Peak Time(hr)

2000 2000
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) —— OBSERVED ~—=— "OBSERVED
1500 - - - SIMULATION 1500 4 = = SIMULATION
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8.23 00:00 8.24 00:00 8.25 00:00 8.26 0000 8.23 00:00 8.24 00:00 8.25 00:00 8.26 00:00
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S 28001
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" -~ SIMULATION f\ = (S)IE'\?LIJFX‘?%\
w 2000 4
= £ 16001
3 =
& 1001 Z 1200
o
800 4
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Fig. 5. Comparison of Reservoir Inflow Characteristic By Flood-Flow Simulation Model(Actural
Storm ; 1991. 8. 22)
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