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Abstract

The quantity point has been considered prior to the quality point in the water resources develop-
ment and management. However, the quality problems have become as important as quantity prob-
lems due to the industrialization and civilization.

This paper presents a methodology of the integrated management of multiple reservoir systems
by considering both water quantity and quality problems. It also presents a long-term forecasting
technique of reservoir water quality by using the developed phosphorous model. The methodology
was applied to the Han river reservoirs operation, in which five major reservoirs were considered.
The result shows that the spatially and temporally distributed water quantity and quality resources
can be utilized by meeting all the required constraints.
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H 1. Assumed Conditions for Reservoir Water Quality Forecasting

. Phosphorous Content Duration of Phosphorous Content
Conditions . .
of Surface Inflow Fish Farm of Fish Feed

Optimistic 1990 Level No Renewal after after 1.0%
Expiration of Current Permits

Intermediate 1990 Level No Renewal after after 1.8%
Expiration of Current Permits

Pessimistic Increase at the Rate of 1990 Level |Renewal of all Permits 1.8%
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¥ 2. Monthly Phosphorous Concentration & Target Values for the Year of 2000, Case Study

Month Phosphorous Concentration (mg/m®) Target Value
Hwachon® Soyang® Chungju 1% | Chungju 2® Paldang® at Paidang
1 16.39 1197 1248 9.42 15.72 15.00
2 14.61 11.52 13.39 10.23 15.16 o
3 13.39 11.16 14.63 11.62 1544 '/
4 13.45 10.94 15.67 12.83 16.87 %
5 14.29 10.81 16.27 1348 17.61 o
6 14.73 10.61 15.98 13.98 17.51 “
7 22.63 12.71 15.78 14.42 2540 20.00
8 30.82 14.77 16.14 14.66 26.30
9 30.12 14.65 1171 10.86 2542 ~
10 26.18 13.73 10.61 9.72 18.13 15.00
11 22.18 12.70 11.30 9.79 17.64 »
12 18.93 11.95 11.70 9.70 16.51 z
Average 19.80 13.80 13.80 11.73 18.98
(1) Pessimistic Estimation of Phosphorous Concentration
(2) Intermediate Estimation of Phosphorous Concentration
(3) Phosphorous Concentration of Local Inflow
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H 3. Simulated Operation Resuits for Water Qua-
ntity and Quality Management (Year of 2000,
Han River Reservoirs System)

Annual Energy Water Quality
Exceed. (GWH) deviation
Probability [ -4 op A | CASEB | CASE-A | CASE-B
0010 | 26094 | 24074 | 922 | 751
0025 | 26338 | 21499 | 735 | 206
0050 | 25025 | 21827 | 227 | 008
0100 | 26004 | 22802 | 302 | 003
0200 | 22020 | 19267 | 1168 | 518
0300 | 21799 | 20519 | 444 | 103
0400 | 21340 | 19965 | 469 | 264
0500 | 19405 | 18771 | 919 | 187
0600 | 20004 | 20761 | 313 | 000
0700 | 18269 | 17966 | 389 | 001
0.800 1637.6 1599.9 7.07 0.01
0.900 15325 1515.6 391 0.00
0.950 1339.4 13174 6.93 0.00
0975 | 10930 | 10699 | 666 | 188
0.990 1089.9 1062.6 517 0.00

CASE-A: Water Quantity Management Only
CASE-B: Water Quantity and Quality Management
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