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Abstract

A reservoir operation mode] was established under the varying restricted water level(r.w.l.) subject
to the inflow distributions in flood period. The optimization model consists of 2 sub-models. One
model minimizes deviations of releases from the expected release and the other minimizes capacity
requirement for flood control. In order to make deterministic equivalents, the inflow distribution
of reservoir is assumed to be 2-parameter Lognormal, and its parameters are estimated by the
maximum likelihood method. The model is applied to joint operation of Soyang and Chungju dam.
The results show that Soyang was designed for larger flood event than that for Chungju. The
operation under the varying r.w.l. turns out to be more effective than one under the uniform r.w.l.
Such effect is more obvious at Chungju compared with Soyang. Release pattern shows diminishing
and delaying effect in a period of high inflows and larger discharges than actual in a period of
low inflows.
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¥ 1. PDF parameters for Soyang and Chungju

y=In Qg
Soyang Chungju
i My Oy Ly Oy
1 16.980 0.860 18.036 0.821
2 16.858 0.751 17.968 0.650
3 17.947 1.149 18.681 1.089
4 18.138 1.076 19.398 1.044
5 18.708 0.706 20.020 0.677
6 18.860 0.753 19.884 0.853
7 18.170 0.885 19.403 0.953
8 18.396 0.935 19.441 0.748
9 18.684 1.103 19.665 0.868
10 18.684 1.103 19.665 0.868
11 17.832 1.220 19.459 0.802
12 17.259 0.652 18.793 0.685
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B 2. B values for Soyang and Chungju

i B{(Soyang) B(Chungju)
13 458 0.359
14 0.557 0.516

i 0473 0.530
2 0.500 0.500
3 0.406 0.459
4 0.513 0.503
5 0.486 0.436
6 0544 0.495
7 0542 0.544
8 0.422 0434
9 0.325 0.502
10 0.505 0.480
11 0572 0.637
12 0408 1.015
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B 3. Reservoir data used in constraints

Soyang |Chungju| Paldang
Flood capacityMCM) | 2,8415 | 2,750.0 | 244.0
Min. storage(MCM) 1,000.0 | 491.0 180
Max. discharge(MCM/T) | 4,752.0 |13,996.8 | 17,280.0
Min. discharge(MICM/T) | 1464 | 3642 | 1296
June 1459 1384 -
Evaporation July 1243 | 1212 -
rate(mm) August 1174 112.7 -
September |  93.7 89.0 -

MCM/T=Million Cubic Meter/Tenday
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H 4. Storage and release formula for Soyang (unit : 10'm*/tenday)
e E i 4
Sy= Qi +0.557 - Qu+216.159 Ri=0.443 + Qi +0.458 - Q3+ 1935
S,= Q,+0473 - Q,+213.787 R,=0.527 - @ +0.557 - Qu+2.372
S3= Qs+ 0.500 - Q,+211.059 R;=0.500 - Q,+0473 - Q,+2.727
Si=Qu+0.406 - Q;+209453 R,=0.594 - Q,+0.500 - Q;+ 1.606
S5=Q;+0.513 - Q,-+209.801 R5;=0487 - Q,+0406 - Q;—0.348
Se= Qs+ 0486 + Qs+ 209.488 R;=0.514 - Q;:+0513 - Q,+0.313
S$;=Q-+0.544 - Q4+212.203 R;=0.456 - Q;+ 0496 - Q;—2.715
Ss=Qs+0.542 - Q,+217.796 Rs=0.458 - Q;+0544 - Qs—5.594
Sy=Qe+0.422 - Qu+218.863 Ry=0.578 - Q3+0.542 - Q;— 1.067
S16= Q0o +0.325 - Qu+205.047 Ri=0.575 - Qs+0.422 - Q4+ 13.817
S1u=Qu+0.505 « Qo-+208.972 1=0.495 - Qi +0.325 - Q,—3.926
Si=Q12+0572 + Qu+211.829 R12=0.428 - Qy;+0.505  Qiy—2.857
¥ b. Storage and release formula for Chungju (unit : 10'm*/tenday)
RrE R R B
$1=Q,+0.516 - Qi +189.093 R1=0484 - Q4 +0.539 + Qua+1.536
$:=Q,+0.530 - Q;+186.936 R:=0470 - Q+0.516 - Qi+ 2.157
S;=Q3+0.500 - Q;+184.911 R3;=0.500 - Q:+0.530 - Q,+2.024
S¢=Q;+0459 - Q;+ 165473 Ry=0.541 - Q;+0.500 - Q.+ 19.438
Ss=Qs+0.503 - Q,+130.799 Rs=0.497 - Q,+0.459 - Q3—34.675
Se=Qs+0.436 + Q;+119.457 Rs=0.564 - Q;+0.503 - Q,+11.342
$:=Q;+0.495 - Qs+129.134 R;=0.505 - Qs+0.436 - Q;—9.677
Ss=Qs+0.544 - Q;+129.032 Rs=0.456 - Q;+0.495 » Q;+0.102
Se=Qs+0.484 - Q3+ 145.636 Ry=0.516 - Qs-+0.544 - Q;—16.604

Sm = Qm+ 0502 - Q9+ 143.366
S$1=Qu+0.480 - Qo+ 157.558
Slz = Q]g +0.637 - Qn +136.516

R1p=0.498 - Qo +0.484 - Qs +2.270
Ri1=0.520 - Qi +0.502 - Qo—14.191
R12:0.363 M Q11+0480 . Q10+21042
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