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<Table 1> Specification of Miho reservoir

ltem Miho Reservoir
Catchment area (104m) 13,300
Gross reservoir capacity (104m) 1,385
F.W.LT) (EL.m) 63.3
HW.L2) (EL.m) 61.0
D.W.L3) (EL.m) 48.0

1) FWL : Flood Water Level, 2) HW.L : High Water Level, 3) D.W.L : Depth Water Level
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<Table 2> Flood Control System for Reservoir module

[tem Module Remark
PublicSub.bas Definition of all sub—routine in system
PublicVariable.bas Definition of all parameter in system
Public module
API_Module.bas APl module
DisplayForm.bas Print of results
ComplexEquation.bas Calculation of matrix
Regression analysis
PolynomialRegression.bas Multi-regression analysis
ResFldVariable.bas All parameter of basin model
Basin model ResFldNetwork.bas Network of basin model
ResFldBasin.bas Estimation of floods for sub—basin
Storage model ResOperation.bas Calculation for hydrology/hydraulic of reservoir
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3>3 2t}
<Table 3> One-day frequency—based precipitation in retum period
Precipitation in retum period(mm)
Observatory Duration
50yr 80yr 100yr 200yr
Cheongju 1 day 261.2 281.7 291.4 3215

2. 7SEHLHPMP) &Y

L A8, A 9]

= T

ojt

e FarEe] de Gt FAEAE 58 diirE s 5 S4%
e A Qdrh 2PER B vdelA AR 239l gle 73 o (Probable
Maximum Flood, PMF)& #-8&-3te] 7258 AASta Irhz1A ag, 2005, Hershfield, 1961).
VoA ZTFEE FA5] Y= WA 7HeH 731 Probable Maximum Precipitation, PMVP)
S FAslojof stHInstitute of Hydrology, 1999). 7FeHthdreke] Ao 31259 X3 <F
B4 SUE aeste] #H2 AT BE TR 55 WAA ARG TasrFs A d e (d
g

WEH, 004 B o8t B AgA AR TFeH TS FAIT <Table 4>+= 7354
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<Table 4> PMP by duration of precipitation

Duration (hrs)
Reservoir
1 2 3 4 6 9 12 15 18 24
Miho 132 189 243 29 397 511 597 680 737 820
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<Table 5> Regression coefficient of dimensionless cumulative curve

ltem Cheongju

a -3.50571895043833 %10
b 1.10892722354907 %10
c ~1.27657773866465% 107
d 6.15595390304863 %107
e -9.71216868047042x 107
f 0.974825211

g -0.021740146

o
1o,
>
N
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M
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7132 7‘%1}:‘,%011 3k AN S Fall 470 HFHAAl w7 Els
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<Table 6> Number of heavy rain by duration and section

Duration 1st 2nd 3rd 4th Sum
Ohr ~ 6hr 83 76 72 56 292
7hr ~ 12hr 70 64 65 65 264
13hr ~ 18hr 39 44 44 27 154
19hr ~ 24hr 24 30 24 14 R

25hr ~ 23 2 31 17 103

Total 244 246 236 179 905
X > Mean 53 111 97 46 307
X < Mean 191 135 139 133 598

X © Frequency
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<Table 7> Ordinate of rainfall mass curve according to 50% by section of Huff distribution
Cumulative
perce”t"(’% O | 10 | 20 | 30 | 40 | 5 | 60 | 70 | 8 | % | 100
Quartile
1st Quartile 00 | 220 | 462 | 633 | 734 | 777 | 824 | 884 | 925 | 96.8 | 100.0
2st Quartile 0.0 48 | 185 | 27.7 | 51.1 | 69.1 | 824 | 90.3 | 94.2 | 98.0 | 100.0
3st Quartile 0.0 3.6 88 | 142 | 218 | 350 | 523 | 76.2 | 90.6 | 96.9 | 100.0
4st Quartile 0.0 50 | 123 | 188 | 247 | 328 | 350 | 426 | 578 | 83.7 | 100.0
100
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<Fig.

1> Dimensionless cumulative curve
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<Fig. 2> Hourly distribution ratio of rain
4. B2 oY
T A B4 ale]l 1 F BEEST) b A vehks A2 s

A5A G AXEALo R Aukele] AAFSFER AT, <Table 8> F5%

<Table 8> Comparison of flood results

> o
ol
o%

(Unit: m'/s)
PMF by duration
Reservoir | Method | Distribution
ihr | 2hr shr 4hr 6hr Shr 12hr 16hr | 18hr | 24hr
H-2" 574 1,033 | 1,298 | 1,591 | 2,061 | 2,489 | 2,658 | 2,737% | 2,671 | 2,445
SCS
YC? 575 11,033| 1,293 | 1,576 | 2,011 | 2,366 | 2,497 | 2,548 | 2,462 | 2,218
H-2" 445 | 796 | 1,004 | 1,246 | 1,652 | 2,029 | 2,188 | 2,286 | 2,267 | 2,135
Miho Clark
Ye? 445 | 794 11,003 | 1,241 | 1,634 | 1,981 | 2,110 | 2,184 | 2,150 | 1,998
Naka— H-2" 481 | 745 | 918 | 1,130 | 1,462 | 1,758 | 1,923 | 2,064 | 2,087 | 2,011
yasu YC? 484 | 745 | 917 | 1,127 | 1,443 | 1,689 | 1,804 | 1,964 | 1,984 | 1,885

1) H-2 : Huff distribution(2st Quartile), 2) YC : Yen & Chow
3) Bold character : Design floods
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<Table 9> Calculation of freeboard using PMF at Miho reservoir

Stage 9 52 /2 ) ) Freeboard Review crest
ftem (B.m) R ¢ ! ! ! (m) (B.m)
Design flood level 63.30 0.55 0.36 0.18 - - ( 106706;9 64.3
0.55 66.17
Peak level 65.17 0.55 (1.00)° —66.2

1) R : Wave height from reservoir surface by wind
2) h, : Wave height from reservoir surface by earthquake

3) h, © freeboard of in case of have keeping a gate
4) h; : Freeboard that consider dam type and importance

5) Minumum freeboard at concrete dam

<Table 10> Result of analysis on hydrologic stability at Miho reservoir

Peak-stage Freeboard | (1) Current crest | (2) Review crest _ "
e e (m) ELm @m | (7@ | Sy tes
PMF 65.17 1.0 65.0 66.2 Al1.2m Insufficiency
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2 oAfart 53 Ao e, wEbd P SRS flste] o5 3 e A oy
TGEL WAL sk WA tiFle] dad Aew B w3 s
o
4

AL B oigk W] ARG 5 AHAQ] s EAIge] AlFo]



24 31

334

Rr

<Table 11> Designed flood results

(Unit: m'/s)

PMF

2,737.3

Return perood (year)
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948.5

100

[tem

Miho

v. 8 8

o] A5917F A4A

o
{
oo

AA7F 7FsE

s

Al A

ol

S

7}

5 3
o]

o} &3 A

el A

ki

B wjasY

=
T

=
-

Sl ut

Ao

EREE

Ao

24 o

afo] o

g 9

g

) 770
e 7}

=
T

S v A A A

<

SERE L

=
T

2 1A

A A7)l w

EEEEE

54

O
=

= 5 *~
T

%)
=

wl
oH

Pl

o
H

)7 EEA T 2AL B AR,

15 b A
004, A= PMPE A4 2314,

3]
pud

2000.

op
HJ

o

A, Sy

=
[}



32 s=EfiRel=d HoR H2& 2013. 02

T 17(2): 28-34.

A 2003, AsiH] FeAlE AAZIE AR

Hershfield, D. M. 1961. Estimating the Probable Maximum Precipitation. Journal of Hydraulics
Division(American Society of Civil Engineers). 87: 99-106.

Institute of Hydrology. 1999. Flood Estimation Handbook.

Natural Environment Research Center. 1975. Flood Studied Report, Vol Il, Meteorological Studies.
London: 38-41.

FREEEE: m=r dznadish B statel s ehiial She1E A5 (1998. 12), A= FAtdista B
T8t Fugs A Folth Fo AT oks HJZH%@.H FelFAd e, dekrEeehtoel, A4
3} i %] tHthchoo@pusan.ac.kr).
istuloA] “LH-EWES] HA 24~ ZAA | 94@} AA TS 2470 7 el BHE HSay
L

=
AGAAF} s Y Foltkh Fo AT Roks FREA, 2

ol

BAR &

TE B Y FEAE S ok, #A) d=sEdts] oAl dhmabdsls] Al ToR
5 F°|tHmaeng@cbnu.ac.kr).

ST SHUS AGHEEAE SYsta, & e FEAAL S HSSATH2010. 8). AA =
FOETAL 7ol A & FoltHmrkim97@ekr.orkr)

L SHEASt A9HHEIE Ssta, & gt FEAAL S HASSATH1L. 2). AA S5
gkl X1 FEtaol| A Bkalaby o] tikimhs@cbnu.ac.kr).

FER SRt AT TS 95 TS FHSEAA (2012 2), FAe FHHAL A
A8kt A AL S0 t(jeongjihye@cbnu.ac.kr).

£ 10 &:2013F 013 07
= & 22013 028 14
AEEL: 2013 022 15¢



Analysis on Hydrologic Stability of Miho Reservoir Using Probable Maximum Flood

Tai Ho Choo, Seung Jin Maeng, Sang Woo Kim, Hyung San Kim, Ji Hye Jeong

This study is concluded that Miho reservoirs are not hydrologically stable and therefore
structural measures including the extension of spillway and non structural measures should be
taken. Continuous basic plan for river maintenance including additional bank reinforcement to
bottom river shall be carried out. Due to high peak flood with more than 290% compared to
200 year frequency probability flood which was design standard of the past in view of the
results of calculating PMF (Probable Maximum Flood) according to revised design standard for
reservoirs, there could a problem for securing rationality in case of applying PMF with design
flood. Therefore, hydrological stability, construction, and maintenance cost shall be synthetically
studied and reasonal application shall be made if the decision is made on applying PMF with

design flood.

Key words: Miho reservoir, flood control system for reservoir, probable maximum precipitation,

hydrologic stability, probable maximum flood



