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Summary

This studies were established to find out the characteristics of frequency distribution
for the number of occurrence and magnitude, probable flood flows according to the
return periods, design floods, and design frequency factors for the studying basins in
relation to the risk levels which can be correlated with design return period and the
life of structure in the non-annual exceedance scries. Eight watersheds along Han,
Geum, Nak Dong and Seom Jin river basin were selected as studying basins.

The results were analyzed and summarized as follows.

1 Poisson distribution and Exponential distribution were tested as a good fitted distr-
ibutions for the number of occurrence and magnitude for exceedance event, respectively,
at selected watersheds along Han, Geum, Nak Dong and Seom Jin river basin.

2. Formulas for the probable flood flows and probable flood flows according to the
return periods were derivated for the exponential distribution at the selected
watersheds along Han, Geum, Nak Dong, and Seom Jin river basin.

3. Analysis for the risk of failure was connected return period with design life of
structure in the non-annual exceedance series.

4. Empirical formulas for the design frequency factors were derivated from under the
condition of the return periods identify with the life of structure in relation to the
different risk levels in the non-annual exceedance series.

5. Design freguency factors were appeared to be increased in proportion to the return
periods while those are in inverse proportion to the levels of the risk of failure.
Numerical. values for the design frequency facters for the non-annual exceedance
series ware appeared generally higher than those of annual maximum series already
published by the first report.
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6. Design floods according to the different risk levels could be derivated by using of
formulas of the design frcquercy factors for all studying watersheds in the nor-annual

exceedance series.
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Table-1, Gauging Stations and Watershed physical characteristics for the non-annual

exceedance series

Length of) Average
River Station &;??) Si?;nm V%?gﬁ fsaf?:g? ggiirt‘ffg Location
(km) (km) (yrs)
Jeong Sun | 1709.7]  100.8]  16.01 0.15 24 pomE. 1267397
Han Kiver Yeo Ju 10360 347 3179 0.10 24 pomE NZ7OSY
Scog Hwa |  1834.7 85.0,  21.58 0.25 29| Lome. 127027
Gewm River Gyu Am 8273.0| 33800  24.48 0.07 29| [ong. 12605
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Long. 128°53’
Im Ha 1360. 5 97.20 14,00 0.14‘ 200 Tape sgonn
Nak Dong 0nQ!
Dong Chon|  1543.9 92.5| 16,70 0.18 26 Lons- [Froge

River ’ 80267
Hyon Pung| 14000.9|  37.0|  38.15  0.10 7| pone 12

Seom Jin Long, 127°22’
Riser | Ab Nog 2448.00 1623 15.08 0. 09\ o I
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1. BEFHE BBTH

7t BESHY
A DA b9 2/ AL HFEE 4854
=,

1) Poisson distribution

7=0,1,2,

fln; vt) =———(:f|)” ="t

f(n; vt) : Poisson Probability density function

v : The mean occurence rate.

2) Exponential distributicn

() =—expl—(y=) /)

fr(¥) : Exponential probability density func-

tion
r : Parameter associated with exponential
distribution function
b : Base flow
Lt E&fEHE
% HEmEd 2 BARHES T8 Age Te-
ble-29} ol Fiyffie 398.59~4322,820] i BR¥E
st SMREE 4% 513.50~215.35 § 0.33~
0.80°] W& ez gk

y : Peak flow magnitude

Table-2. Basic statistics for the nonannual exceedance series

Years Numbers . Standard | Coefficient
River Station observed of l\élggn Va(réazt)nce deviation [0f variation
(N) NAe (Cs) (D)
. Jeong Sun 24 54 398. 59 46, 334 215.4 0. 54
Han River
Yeo Ju 29) 57 4322.82 4,551,440 2133.4 0.49
s Seog Hwa 29 61 902. 39 263,675 513.5 0.57
Geum River
Gyu Am 29, 57 2169. 44 1,651,310 1285.0 0.59
Nak Dong Im Ha 20 42 478.93 73,581 271.3 0.57
) Dong Chon 26 58 669. 48 289, 683 538.2 0. 80
River ygyon Pung 31 70 2564, 90 713,958 845.0 0.33
Seom Jin | Ab Nog 26 70 1749.69] 909, 984| 953,9 0.55
iwver ]

ch BEHHY Hi7

1) xot&(Poisson) 34i
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AAAE FAH LR o= HHRRE t 4 &
WmERe AR AT BRELME 2Pl LA
ol o, NE RHEME, talold Bds -t GRER
o EE ohe s e A (3)9 mEA AN S (prob-
.ability mass function)s} & ©}?b,
Fy(n)=P(N=n) 7n=0,1,2,
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Table-3. Evaluation of parameters for poisson
and exponential distributions

Poisson| Exponential
River Station 5
K | on
i(cms) | (cms)
2.333 00 98. 59
Han River Jeong Sun 2 !
Yeo Ju - 'I.%é‘ 2000 2322.82
: | Seog Hwa | 2.103] 300 602.39
Geum River |
Gyu Am 1. 966 ]000| 1169. 44
Nak Dong Im Ha 2.100 190 288.93
Dong Chon 2.231 220 449.48
River
Hyon Pung‘ 2.333] 1500] 1064.9%0

Seom Jin | i
River | Ab Nog | 2.077) 790’ 959. 69

2) ¥e8(Exponential) 445

FEEEBME R A ERESKe) 26 A #
B 4%E B HE MR A RS HBRE
o BEHEE eI, old AF EARFIRA EIT
o] o &, $HITS M3, WRLY s, iEETy gt
5 kel Gl BAEEES GREL HEHERT
BokEstel A E BR{LE BEDAE (requency
distribution) & » = Fig. 1~Fig. 49 7},
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Fig. 1. Frequency of partial duration flows
for Yeo Ju Watershed along Han
river
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Fig. 2. Frequency of partial duration flows
for Seog Hwa Watershed along

Geum river
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Fig. 3. Frequency of partial duration flows
for Im Ha Watershed along Nak
Dong river
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Fig. 4. Frequency of partial duration flows
for Ab Nog Watershed along Seom:
Jin river
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tho]l WEH A, olsk b WES FEM-S BE o] Weg B0 sRMEs Table-35} 7t}
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EFo 2 HE HhiHE Bl e Aoz BR
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a YuP,
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Table-4. x* Goodness of fit test for the poisson = A0 BAFAA Ad ded 4N A
distribution o] EHi{lh g 4 vk
- - T E[Y|Y>yb]=b—|—r .............................. (7)
River station ‘ } est 293 BEHPKES R mEd 254 9
Han River Jeong Sun 7.390 0 8 R PO = At He e
Yeo Ju 3.751 0 Pyd) =PLY>yg]wereeerererenenieinniesinnens (8)
G River Seog Hwa 6.273 0 FERSE
eum five Gyu Am 0. 450 0 POg) =1—Fp(Pg) eeeeerremiremiemreniunnnns (9)
( _IID)
Nak Dong Im Ha 1.068 EE PO =6 ot s (10)
Dong Chon 1.617 0 o
River ! Hyon Pung 1. 590 A7 A yoe BEAHKES Jebd, 210
g : FRERBEARTIY FEHAE L HHEBHENS &%
eom Jin ’ Ab Nog | 3.550 o0 o ol Jran o o o
River j Boe AAREANA s e A (23), A@n) 2

AQNE A (10)3 WA 224 o3 2o B

0 : Non significant

Table-5. x* and Kolmogorov-Smirnov test for the exponential distribution

x° ' K-S
River Station
x? Test Dn Dn 0.05 Test
Han Ri Jeong Sun 5,120 0 0.089 0.270 0
an River Yeo Ju 2.144 0 0.191 0. 246
Geum Ri Seog Hwa 4.976 0 0.173 0. 246 0
eum er
v Gyu Am 4.412 0 0. 200 0. 246 0
Nak Dong Im Ha 1.597 0.123 0. 294
. Dong Chon 9.277 0 0. 240 0. 260
River Hyyon Pung 11.812 0 0. 205 0. 240
Seom Jin q
Bom } Ab Nog | 0.271 0 0.199 0. 260 0

Bl bolA T8 EABEE) HEy migkgy
—BAE o &3 WK KEBARS EEPEY
JKig&e A= Table-63} Fow WAHIZ /T
9 A&, gaTel A3, BRI ds 2 g
45 e AFE LHIEET FEY HRe
Fig. 5~Fig. 83} 7t},
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ez ohgsl 425 D,
Ya=b+r|n(WE[T))
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Table-6. Formulas for the flows and probable flood flows according to the return periods
for the watersheds

Return periods(yrs)
River Station Formula
Ga) 2 | 5 } 0 | 20 5o | 100
Han River Jeong Sun 2004-398. 59In(2. 33T) 505 688 825 963 1145 1282
e
Yeo Ju 2000-+4322.82In(1.97T) 5185 7313 8923 10533 12662 14272
. Seog Hwa 300-4-602. 39In(2. 10T) 1164 1716 2]34‘\ 2552| 3103 3521
Geum River i
Gyu Am 10004+1169. 441n (1. 97T) 2604 3675 4486 5296! 6368 7178
Nak Dong Im Ha 1904-288.931n(2. 10T) 6C5 869 1070 1270 1535 1735
. Dong Chon 2204449, 481n (2. 23T) 892 1304 1615 1927 2339 2650
River Hyon Pung| 15001-1064.90In(2.26T)|  3106] 4082 4820 5558 6534/ 7272
Seom Jin [ Ab Nog \ 790-4-959. 691n (2. 08T)| 2158' 3037| 3703[ 4368, 5247‘ 5912
15000
t
16000 2000 +4322.82in{1 87 T 4
g __'_'_T#;m_‘_\gk L
,% |
o S || — 34 b i
E J —-‘ I o poriods. Tiyrsh
;2 ) T AT Fig. 7. Probable flood flows according to
5000 - return periods at Im Ha Watershed
i K I along Nak Dong river system
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Fig. 5. Probable flood flows according to % o0 e o8 T |
return periods at Yeo Ju Watershed g
along Han river system Eom T L
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Fig. 6. Probable flood flows according to
return perieds at Seog Hwa Water-
shed along Geum river system
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Fig. 8. Probable flood flows according to
return periods at Ab Nog Watershed
Seom Jin river system
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Table-7. Formulas for design frequency factors accordmg to risk levels for the nonannual

exceadance series

e Formulas s
Rivers . RlSk Disign frequency factor
and levels B 9
Stations O 2% 5% 8%
Han River | J6O7& Sun 0.9225(In 42.3729T)’ 0.9225(In 16.6945T) 0.9225(In 10.2669T)
Yeo Ju 1.0888(In 35.8423T)’ 1.0888(In 14.1243T) 1.0888(In  8.6881T)
Guem River| S€°% HWa | 1.1733(In 38.1679T) 1.1733(In 15.0602T) 1.1733(In  9.2593T)
Gyu Am 4 0.9099(In 35.8423T) 0.9099(In 14.1243T) 0.9099(In  8.6957T)
Im Ha 1.0650(In 38.3142T) 1.0650(In 15.0602T) 1.0650(In  9.2678T)
Nak Dong
. Dong Chon 0.8355(In 40.6504T) 0.8355(In 15.9744T) 0.8355(In  9.8328T)
River | Hyon Pung 1 1.2602(In 41.1523T) 1.2602(1n 16.2075T) 1.2602(In  9.9701T)
Seom Jin | Ab Nog | 1.0050(in 37.8788T)  1.0060(In 14.9254T)|  1.0060(In 9.1743T)

K
=
o

?540 ﬂ /JI’ g {fl

g% g 05 - il ‘

£, /‘LHV’L Aol ;w—! 3

s T s e ( ( Pl } r i

Nl 5% SN

2.0 A /’E I I J ‘ —[ {
u,{"/ L’ | ;’J g .
= ilimEnisineami
T 10 T5 2 3 45 0015 G0 50 051 i)

Return periods. T{yrs)

Fig. 9. Design frequency factor aceording
to risk levels at Jeong Sun along
Han river
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