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Reevaluation of Multi—Purpose Reservoir Yield
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Abstract

For a basin with existing reservoirs, the necessity of additional water demands has been proposed, as
well as a reevaluation of existing reservoir yield has been proposed. The objective of this study is to
reevaluate a multipurpose reservoir yield and to assess the possibility of additional water supply according
to increase of downstream water demands. Andong and Imha Reservoirs are selected for reevaluation. The
standard reservoir operation rule model and the HEC-ResSim model were used for reservoir simulation
for 30 years (1979~2008). In this study, water supply reliability was set up as 96.7% and 95.0% with yearly
and monthly evaluating unit. In case of 95% water supply reliability with yearly evaluating unit, water
supply capability of Andong reservoir was evaluated as 893MCM and water supply capability of Imha
reservoir was evaluated as 382MCM, and that results showed that water yields for both reservoirs are less

than the original designed yields.

Keywords : firm yield, reliability, water supply safety, water supply capacity, HEC-ResSim

2]
=
4>
R
4o,

fot
f
2
=
%
il
fo
oX
rlo
)
b
2
N

15115k, ool we} 71 el o
A7\seiA ek B ATAAE de] 3R §4a b ke 37185 EE

el AR, ool mhe FhgE Fe e Agsanh B
Aotk AFASIRLGORE EFFIES AHSF 2P} HEC-ResSime A
B QPN §5EEEE BAIEA o]5:
Sk A% 50060 AH9] W7 A] QHER )
A7 3R2MRim's. A o] B % skl

9,
do
o
fd
X9,
rlr
o
18
2
>

£

jfa il OE :
T
olr
JH
Lo
E
o,
N
lo
i)
ko
ox

Ol g off o

-

¢

o[-
—
=
rL
Jz
Ay
;
N
>
=
Lo
offt
2
)
&
>
my)
i
Mo
o
tlo
L
>
ol
38
i)

T

A% 967%, 9%5.0%] A9 L Are] WIS V)F o 44
S8 Fewol Ak g3lvhm’® AP H L, dskele] B
R A3

5
FHY vidte] §5TISHC| AW AR hepe,

fo ooX L ¥R o & oo

4t 4o H1 o

* olFuigtn AMWEF e A (e-mail: otation@ajou.ac.kr)
Graduated Student., Dept. of Civil & Transportation Engineering., Ajou Univ., Suwon 442-749, Korea
s ol g A NE3 Y WA (e-mail: itsme99@ajou.ackr)
Ph.D. Candidate., Dept. of Civil & Transportation Engineering., Ajou Univ., Suwon 442-749, Korea
s ol Sl A wWE3 8 4ALg (e-mail: niceguy-03@ajou.ac.kr)
Graduated Student., Dept. of Civil & Transportation Engineering., Ajou Univ., Suwon 442-749, Korea
s AR, ol el BN AWFFIN W (e-mail: jeyi@ajou.ackr)
Carresponding Author, ProfesSOR, Div. of Environ., Const. and Trnst., Engineering., Ajou Univ., Suwon 422-749, Korea

A AR 20124F 44 361



7F 718 Al

oA}

}itk Rittima and

e}

=

°©

2 YERARI AL, Smithers

and Walker (1997)= 413 7HEAMdolA 9] A=A &
(2002)

A
L e) A,

pad

=

o

Arow wel7lst 443

=
]

1930 ™ Srivastava and Awchi

734k

7}8]
ur
h

]

(e}

}39} hedging rule

oA}

7kl o

bz
]

)

L
.

1

1o S AlE o] dAlel
kel

A

o5}
g]

},

S

=
=]

7
AL

Vudhivanich (2003)

]

(]

X
=]

AL

] A=A

2~
T

}

ke)
el

&

1

RS
Ao BrEHeHe

Hie A

o

F 92
_2_7].

=13

=

;](j]

o

]

ol 7H
/E}o

2 7
o] 3]
20 oﬂ 3",_]—

[e]
2

i

Fol 1960 ©]
Ao =2

L
i

°

=]
o

171

I

LM E
of 2] 74

2
ol ojgfrol A7) wiiel, el

I3

=N

o

=

DEEE RS R

R A AFAALS X859 ol s, XAl

bolok w5805

i

o]
o

K

CERE

SRR 22

pu
.

A Fanke] shuel 49 o) do

FATH

7171
o of

=l

(e}

3
=
i

7171

o

]

I

]—:ﬂ‘)

S

o] ol

FA5, 2002). Lt

=
=]

i

o
A7 A5

7l o)

]

&7

o]
9] ke

&

ol frEgel A
S|

L

Fu

A 2

2
Fol 44

°

87

=

=

19932, Alexander (1962)

O3]
B

[e]

il
]

x

AT

5k31.oH, Gould (1964)+=
.

7=
[e)

—

o o
T =

d

PN
T

A

KN
=

ks
s

+ Hardison (1965)

=

IE

.
o]
=

BEKERP

ol Al A8 2.1, Teoh

1<

A=A Wurb and Bergman

A Arts)

i

kel
pil

of h

and McMahon (1932)

ERH AT

362



Aldol 1 A RRE 7T

»AO

A =

<
T

Ak AE2A

it

=
5=

<€l
—

Alde) A, o

o] A Al

BO
!

)

G

7

M=

Z]:
< glot 27 71el HAidss Al

Zlo] Bigolth Al =ue] o

B‘H }\q ’

L

oy
a

g 71

o

el

—_~
HO

ol

Mo

F= el 19709l A 1930 Afelell F+&

A A Shreh A5A) T

Aol o] Fra Al A

=1
o

sl

L=i e}
= u

=1}
=4

ijN

tol =] ARt At wh

5|

e

o] A17)o) ALgEom, 20

% 77 AL AR 1990 el X F7HA] AL

Do) §4E RN Agn e

XOE]UE

] o
=1

Al

71%Hcritical

o~
T

=

A = F )

5

29

]

il
1

B

o:

ol 48531

o

J 717F Sl A

&

=N

=
L

a9
S

°

_(H

=2 1270

40

S

(firm yield)¥}, %

T+

=]
gl

drought period ; ¢

j
N

ot}

=

ao] el

g

=
=

o AH&d = UTHMOCT, 1998).

3|
S|

I
=

363

Water Supply Safety
Firm vield of 36 m*/s
Reliability 95%
Drought streamflow of '67~'68

+ a reserve storage 25%

Firm yield during 21 years

Firm yield during 13 years

Drought stream flow of '67~'68, '82~'83

Data for
Analysis
'15~'39
'66~'83
47~"70
'63~'83
'58~"70
'63~'88

1,213
926
497

1,649
650

Base Yield
3,380

(10%m® /yr)

Design
Completion
1973
1986
1977
1993
1981
1999

% 20124F 44
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Reservoir
Soyanggang
Chungju
Andong
Imha
Daechung
Youngdam

Table 1. Water Supply Safety of Multi-purpose Reservoirs
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Imha-Reservoir

Fig. 2. Nakdong-River Basin
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Andong-Reservoir
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FATE Table 2+= ¢

Section
Core Height (EL.m)
Flood Water Level (EL.m)
Normal High Water Level (EL.m)
5

Base Yield (10°m?®/yr)
o7 MAA

Catchment Area (km?)

3

Low Water Level (EL.m)

L]—In

Restricted Water Level (EL.m)

Average Annual Rainfall (mm)

Average Annual Inflow (10°m?)
Total Capacity of Reservoir (10°m?)

o
|

Table 2. Specifications of Andong-Reservoir and Imha—Reservoir

Active Capacity of Reservoir (10°m?)
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Table 3. Water Supply Capacity for Reliabilities and Evaluating Units

451 A9k 20124F 4]

SOR (Yearly 96.7%)

Reliahility Reliahility
Section Base Yield 96.7% 95.0%
SOR HEC-ResSim SOR HEC-ResSim
Andong Yearly Unit 361 835 893 847
Reservoir 926
(79~"08) Monthly Unit 942 925 965 959
Water Supply | Imha Yearly Unit 362 356 382 359
Capacity Reservoir 497
(10°m/yr) | (79~08) | Monthly Unit 419 417 462 451
Total Yearly Unit 1,223 1,191 1,276 1,206
s 1,423
(79~08) | Monthly Unit 1,361 1,342 1,427 1,410
1000
w Base Yield
t
S
y
p
1
y
C
.
.
v
M
C
M
/
v

#wResSim (Yearly 96.7%)

SOR (Monthly 96.7%) #ResSim (Monthly 96.7 %)

Fig. 3. Andong Reservoir (Reliability 96.7%)
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Table 4. Water Supply Capacity and Water Supply Reliability

Section

Andong Reservoir Imha Reservoir

Reservoir
Design
(Andong 1977,
Imha 1993)

Water Supply Safety

Drought streamflow of
'67~'68 + a reserve
storage of 25%

Drought Period of
'63~'83 (21 years)

Flow Data

47~"70 (24 years) '63~'83 (21 years)

Water Supply Capacity (10°m?/yr)

926

497

Water Yield of
Existing Reservoirs
(MOCT, 1998)

Water Supply Safety

Reliability 95.0% and Yearly Unit

Flow Data

'66~'96 (31 years)

Water Supply Capacity (10°m?/yr)

867 451

Water Supply Safety

Reliability 95.0% and Yearly Unit

This Study Flow Data "79~'08 (30 years)
(201D) Water Supply SOR 893 382
Capacity (10°m*/yr) | ResSim 847 359
Wby’ (ResSim) 2 3 7F=] ek WRE 2008d70412] 30\ Eete] FUH ARE A4H]
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