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Effects on Conservation and Flood Control Systems According to Normal Water
Level Change from Daechung Multi—Purpose Reservoir

od 3 /A SN
Yi, Jaeeung / Kwon, Dong Seok

Abstract

Reallocation procedure of multipurpose reservoir storage capacity between flood control and
conservation is presented as an alternative to secure more water resources. Storage reallocation is an
adaptive management mechanism for converting existing normal pool level of reservoirs to more
beneficial uses without requirement for physical alteration. This study is intended to develop a
reservoir storage reallocation methodology that allows increased water supply storage without
minimizing adverse impacts on flood control. The methodology consists of flood control reservoir
simulation for inflows with various return periods, flow routing from reservoir to a potential damage
site, analyzing river carrying capacity, and reservoir yields estimation for reallocated storages. For the
flood control model, a simulation model called Rigid ROM(Reservoir Operation Method) and HEC-5
are used. The approach is illustrated by applying it to two reservoirs system in Geum River basin.
Especially with and without new project conditions are considered to analyze trade-offs between

competing objectives.

keywords ' reservoir storage reallocation, conservation, flood control, river carrying capacity, reservoir
simulation, reservoir yield
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Perform Flood Control Reservoir Simulation
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Estimate Reservoir Yield
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Fig. 1. Flow Chart for Analyzing the Reservoir Storage Reallocation Approach

4048 B1H 20074 1H



¢ Ha gz 94
B2 lelsh) B, $UF NEeN $EEL 39
34 @e AR #EF3Ee SUEL 19E o
A9e #YFFuT Agss A P

gomz 37§l

4714 Pe zneE,
AB7)2E TE X ATHl,

THEESTE o5 2o] A" 5 Qo

M r

P(Q, = Q) =1-F(Q,7) @
q714 Fe FHAEEEXHFoIh Egs. (1) and Q=
2H Eq. 32 4<€ % Atk

1

F(QPT)ZI*? 3

AB71ZE T 52 Asje] SRl Fa Aol
YT AFRFE AR A AFA Y FHza
%9 ¥4 e 2ol Yeid 4 .

Cpr = f(Sf) 4

714 Sie AR AFAY FEzAd o)
Folzl gz SgAA # I ()= AF

AeA e ok Fexd S350 tiste Yd9] &

28 3159 Fo AR 2Hst Ao 4 )

3.1 Rigid ROM2 o|&%t &57| x5X 2%

7l OG54 Zi—rz]J +32 Y dASE 7
2AIN7) A BFEEETE o8l B FYBS
AFSFEE o] FolH. 57 AFA LF7HoRE
A3 713 Byl FE AREHY gton 98
Ukl &= Auto ROM, Rigid ROM, Technical ROM
I 22 2A7EEe] F42Ae AT AFA 97

o= g AR gl

2 ATA ASR AR $9 BHe Az
Rigid ROM& H4@ o2, & B AR
PIE QHEE PRIE Qe AE
3} ot 1 PFFe) A5Ae A BRI ¥

A At tREes YRUe w

401‘
iW
e,
oxl
ﬁ
|o
HU
E
QL
e
E
ﬂ.l
L‘—L
L o

f
o
=i
¥
Jo
ineA
2o
:i
offt
e
_0,_,

AR 97t ]Q%—rﬁ 543}71] i,
ol Folxl o]Fox 7bE Ho W

st AgA 907 ADEFAS} 2ol A
A RE ASREE AAA

kR o) }?}"]“]‘/\H‘:‘ EL765mel1, ©]& 05m,
37AIZl ¢ TBm, 76m, 765m, 77m,
78m & A 7HA kel disted A4R] &% QYD
it me ZHE AESFC GATEAY W3l
E FEATEHY T52P 4o WEE Table 1
of AAsA WA 24 A5 AT AL 4
AlZE A&712E ZH9e dlgk 509, 100, 200, 500
A@71zre] T3, PMFo] tlgle] AR &4 2oL
o9& A8sta, L A= Table 29 AAEHsITh

2oled A w2 50d~500d Wk Fol
el e AT 15 m 4 24 AdE 2F A
&9 EL8m el 524l 7158 Aoz
Bigom, PMF Rl=o] disixe 2% AYET4Q
EL80mE 738t F4z4o) E7Fs3ch

=i
oft
. [0 Ho

[‘

F

|

3.2 HEC-5& 0|88 &57| XX 2oRY

& d7elx= Rigid ROME ©]&3% A9} v)ast

7] $131 HEC-5 23 (USACE, 1998)& ©]&3te FF
Ao AT st HEC-5 ¥ Z‘]Tr
Fol FL2AET el RS, R 2EAA
(control point)ol A &8 = A& FF F= YA
AFA7E AGs9 oldtz oA =g AHAE 7
477}74~ s 2EAAY SE&FF ofstz WRHSA
%TH z¥spd 23
A= el A
01%‘% T oH

QL
rr
Ju ok

4
Moo o obo
s
mlo ™
t
—n
ol

(o o

o S <

oo
Olo‘(
¥
N
2

o
ro
S
)
N
L
ok
i
L

3
ozi
::4‘
2
E
2
2,
O
fru
e
 off
ok
2
ol
=l
el
4 =
52
Nl

BEKERBEHLE



Table 1. Flood Control and Conservation Storages according to Alternative Normal Pool Level (MCM)

Rormal Pol Level 75m 76m 76.5m 77m 78m
Storage
Active Storanc 695 759 792 825 894
& (87.8%) (95.8%) (100.0%) (104.29) (112.9%)
345 281 248 215 146
Flood Control Storage (139.1%) (113.3%) (100.0%) (86.7%) (58.9%)
Table 2. Peak Flows at Gongju from Rigid ROM (m’/s)
F\W 75m 76m 76.5m 7Tm 78m
requency
50 Year 6,717 7,121 7,352 7573 8,094
100 Year 8,078 8,526 8,772 9,024 9,561
200 Year 9,272 9,749 10,023 10,296 10,895
500 Year 10,880 11,401 11,694 11,973 12,632
PMF 22,419 22,783 22,975 23,180 23,631
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Table 3. Peak Flow at Gongju from HEC-5 Simulation Model (m/s)

Peak Flow 50 Year 100 Year 200 Year 500 Year
Normal Natural | Control Natural Control Natural Control Natural Control
Water Level Flow Flow Flow Flow Flow Flow Flow Flow

75m 9,021 5,478 10,563 7,492 11,921 8,837 13,697 10,582

76m 9,021 6,350 10,563 8,268 11,921 9,571 13,697 11,336

76.5m 9,021 6,814 10,563 8,654 11,921 9,954 13,697 11,645

7Tm 9,021 7,260 10,563 9,023 11,921 10,303 13,697 11,983

78m 9,021 8,003 10,563 9,627 11,921 10,367 13,697 12,505

Table 4. Peak Flows at Gongju when Daechung Reservoir is Designed
(Normal Pool Level of Daechung Reservoir is 75m) (m/s)
Frequency 50 100 200
Peak Flows 8,509 . 8,900 10,412
A FANEA J1HE olgsted TF Aol A Koo F42A %e Bgsl HAL YiHoz
FRET A AYY UUE e BAE FE5A 7kt o] Fazte] A AARIEZF 2004UE 7
t}. o] Z Fig. 29} Table 59 A|Al5t3tt Fig. 2014 7} A W FFAEANMY BFERFES 2008 W% T5F
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< YERAT ot o] FEAFTEHE FANEHE BmE AL
A o] 181d 7EHIYE o, AL 100d ®l & A5l Fete AFFelth & EHde 1
T Zadel dis) AAEA £5de] 214dE w7kA| e SHS A Z] AARFHE Bm7HA] s
27 fole) ¥ 2 AU Aol Be AR £ U, 948 WA sF AN A7
@k 20019 Sedo] EEd wet f9ds 34 oA 200d Y159 T3S 24T 5 gtk
Poak Flow at Peak Flow at Gongju according to
Gongiju (n*/s) Storage Reallocation Alternatives
25,000
J—
u — G iR - gg syi‘:;:\v flow
20000 Lo e ]
=100 yeaar
design flow
200 year
15,000 o e e R design flow
w500 yoar
Hiver Carrylng Caparity at Gongiu Qoo =875, ~8338 design flow
SN Fash hubivis i goni oL s e PR °
. —&— PMF
10,000 o, ik
P B Oy = 148, - 477,
.—-——-—-——-—'—"———.'_" .Q,,,,wo.qsu-nso.n
5,000 >
1,180 1,200 1,250 1,300 1,350
Conservation Storage of Daechung Resarvoir (MCM)
Fig. 2. Relationships between Peak Flow at Gongju and Reallocation Alternatives
Table 5. Relationships between Peak Flow at Gongju and Reallocation Alternatives
Frequency Peak Flow at Gongju and Reallocation Alternatives R?
50 @, 50 =6.95,—1180.0 0.9984
100 @100 = 745, ~427.0 0.9987
200 Q200 =8-15,~48.2 0.9986
500 Qp,5oo =8.75,—853.0 0.9987
PMP @y, prp= 615, —15480.0 0.9994
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Fig. 3. Geum River Schematic Diagram for HEC-5
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Table 6. Monthly Water Supply Plan for Daechung Reservoir (m'/s)

Month Intake Irgiz?tfiicwazfer Irrigation Water | Instream Water Total
i Reservoir 20.9 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
9 Reservoir 20.9 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
3 Reservoir 20.9 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
4 Reservoir 20.9 0.2 0.0 21.1
Downstream 20.3 09 0.0 21.2
5 Reservoir 209 0.9 0.0 218
Downstream 20.3 039 0.0 24.2
6 Reservoir 20.9 95 0.0 30.4
Downstream 20.3 38.1 0.0 58.4
7 Reservoir 20.9 6.1 0.0 270
Downstream 20.3 24.3 0.0 44.6
3 Reservoir 20.9 5.3 0.0 26.2
Downstream 20.3 21.2 0.0 415
9 Reservoir 20.9 4.5 0.0 254
Downstream 20.3 18.1 0.0 38.4
10 Reservoir 209 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
1 Reservoir 209 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
12 Reservoir 209 0.0 0.0 209
Downstream 20.3 0.0 0.0 20.3
Reservoir m;/s 20.9 2.2 0.0 23.1
10°m’ 660.0 70.0 0.0 730.0
m/s 20.3 3.8 0.0 29.1
Total | Downstream 10°m 640.0 279.0 0.0 919.0
Total m;/s 41.2 11.0 0.0 52.2
10°m’ 1,300.0 349.0 0.0 1,649.0
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Table 7. Monthly Water Supply Plan for Yongdam Reservoir (m/s)

Month Intake Ingzzl?scwazir Irrigation Water | Instream Water Total
1 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 50
9 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
3 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
4 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 50 5.0
5 Reservoir 1563 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 50
6 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
7 Reservoir 1563 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
g Reservoir 15.63 0.0 0.0 15,63
Downstream 0.0 0.0 5.0 5.0
9 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
10 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 50 5.0
1 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
12 Reservoir 15.63 0.0 0.0 15.63
Downstream 0.0 0.0 5.0 5.0
. mY/s 15.63 0.0 0.0 15.63
Reservoir 10°m 192.7 0.0 0.0 492.7
my/'s 0 0.0 5.0 50
Total | Downstream 10°n 0.0 0.0 157.7 157.7
Total m;/s 15.63 0.0 5.0 20.63
10°m’ 492.7 0.0 157.7 650.4
Table 8. Water Yield of Daechung Reservoir
Normal Pool Level (m) 75 76 76.5 77 78
Water Yield (10°m) 1,3914 1,418.0 1,428.2 1,466.6 1,465.0
Rate against Existing Normal Pool (%) 974 99.3 100.0 101.3 102.6
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