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Conversion of Flood Level and Flood Frequency Analysis
for Goan Station in Han River
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Abstract

In this study, the past flood levels of Goan station, which is one of major gaging
stations and located at downstream of Paldang dam, were converted based on the
1994’s cross section and the flood quantiles were estimated from flood frequency
analysis. The recently established rating curve was used to convert flood levels.
And the parameters of the several probability distributions commonly used in
hydrologic analysis were estimated based on the method of probability weighted
moments and the goodness of fit tests were applied to those distributions. As a
result, the gamma-2 and gamma-3 distributions were selected as the appropriate
models. The flood levels and quantiles for selected return periods were calculat-
ed based on those distributions. Furthermore, frequency analysis using historical
flood information was performed to overcome the misleading caused by missing
data.
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1918, 8.17 9.46| 12,100] 6.77| 1939. 5.13 350| 1,100|-0.20| 1972. 8.19 15.94| 29,000(13.53
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E 4. 3BEEY| diutel Fay

= A8 | AR location scale shape
R T8 37| parameter XMIN XMAX parameter parameter K
I |24 0 1100 37000 4313.67 3.415 OK
gamma—2 I | 39 0 3330 30130 4010.21 3.332 OK
m | 63 0 1100 37000 4094.51 3.391 OK
I | 24 -3030.3 1100 37000 4678.44 5.084 OK
gamma—3 o 39 1625.3 3330 30130 4088.78 2.509 OK
m | 63 -18.8 1100 37000 6472.99 3.400 l OK
1 | 24 11231.9 1100 37000 6472.99 0.038 OK
GEV o | 39 9896.8 3330 30130 5412.90 —0.600 OK
m | 63 10431.7 1100 37000 5838.97 —0.014 OK
1| 24 11121.0 1100 37000 6256.85 OK
Gumbel i | 39 10049.0 3330 30130 5740.16 OK
m | 63 10469.4 1100 37000 5916.19 OK
1 | 24 0 1100 37000 10310.84 2.686 OK
log—Gumbel-2 I | 39 0 3330 30130 9300.83 2.659 OK
m | 63 0 1100 37000 9701.84 2.678 OK
I | 24 0 1100 37000 9.52 0.545 OK
lognormal-2 I 39 0 3330 30130 9.38 0.549 OK
m | 63 0 1100 37000 9.44 0.546 OK
1 | 24 -1153.8 1100 37000 10.12 0.299 OK
lognormal-3 I |39 -3246.6 3330 30130 9.63 0.431 OK
i 63 —-6083.7 1100 37000 9.83 0.368 OK
I |24 11.3 1100 37000 -0.19 9.550 OK
log—Pearson type 3| T | 39 11.2 3330 30130 —0.19 9.573 OK
m | 63 11.3 1100 37000 -0.19 9.683 OK
I | 24 0 1100 37000 16621.94 1.988 OK
Weibull-2 I | 39 0 3330 30130 15071.42 1.961 OK
m | 63 0 i 1100 37000 15663.59 1.980 OK
1|24 1348.8 1100 37000 15036.86 1.770 NG
Weibull-3 I | 39 3020.4 3330 30130 11379.97 1.427 OK
m | 63 ] 2366.6 1100 37000 12826.90 1.575 NG
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A} = T =
48 Exy I I (1917-1940) I (1954-1992) m(1917-1992)
A E A ANRE g FAMGE g8 A
123 0.67 | 599 | Ho | 2.67 | 7.81 Ho | 0.10 | 7.81 Ho
gamma—2 K-S#AA 007 1 024 | Ho | 0.11 | 019 | Ho | 0.05 | 0.15 | Ho
CVMAA 0.03 | 046 | Ho | 0.06 | 046 | Ho | 0.02 | 0.46 | Ho
AR 0.67 | 3.84 | Ho | 4.21 | 599 | Ho | 0.10 | 5.99 Ho
gamma—3 K-S734 0.07 | 0.24 | Ho | 0.10 | 0.19 Ho | 0.05 | 0.15 | Ho
CVMAA 0.03 | 0.46 Ho | 0.06 | 0.46 | Ho 0.02 | 0.46 Ho
x7HA 1.42 | 3.84 | Ho | 7.00 | 5.99 Ha | 024 | 559 | Ho
GEV K-SAA 0.08 | 0.24 Ho | 0.12 | 0.19 Ho | 0.06 | 0.15 | Ho
CVMAA 0.03 | 0.46 Ho | 0.03 | 046 | Ho | 0.03 | 046 | Ho
- A4 1.42 1_9.49 Ho | 7.00 [ 11.07| Ho | 2.05 | 11.07| He
Gumbel K-S7HA 007 | 024 | Ho [ 012 | 019 | Ho | 0.06 | 0.15 | Ho
CvMAaA 0.03 | 0.46 Ho | 0.07 | 0.46 Ho | 0.03 | 0.46 Ho
AR 433 | 599 | Ho | 885 | 7.81 Ha | 8.14 | 7.81 Ha
log-Gumbel—2 K-S#HA 012 { 024 | Ho | 0.14 | 0.19 | Ho | 0.13 | 0.15 Ho
CVMAA 0.17 | 046 | Ho | 0.21 | 0.46 | Ho 0.33 | 0.46 Ho
AR 0.58 | 5.99 Ho | 6.38 | 7.81 Ho | 2.05 | 7.81 Ho
lognormal-2 K-S#A 0.08 | 0.24 Ho 0.12 | 0.19 Ho 0.08 | 0.15 Ho
CVM#AA 0.03 | 0.46 Ho | 0.07 | 046 | Ho | 0.03 | 0.46 | Ho
paak| 1.42 | 3.84 Ho | 7.00 | 5.99 Ha | 2.24 | 5.99 Ho
lognormal-3 K-S#HA 0.08 | 0.24 Ho | 0.11 ] 0.139 | Ho | 0.06 | 0.15 | Ho
CVM#AA 0.03 | 046 | Ho | 0.06 | 0.46 | Ho 0.03 | 0.46 Ho |
x*AA 567 | 3.84 | Ha | 4.21 |11.07| Ho | 265 | 599 | Ho
log—Pearson type H K-S7A% 0.17 | 0.24 Ho 0.11 | 0.19 Ho 0.07 | 0.15 Ho
CVMAA 0.17 | 0.46 | Ho | 0.06 | 0.46 Ho | 0.07 | 046 | Ho
Pk 0.58 | 5.99 Ho | 6.69 | 7.81 Ho | 3.19 | 7.81 Ho
Weibull-2 K-S#4 0.08 | 0.24 | Ho | 0.12 | 0.19 Ho | 0.07 | 0.15 | Ho
CVMAA 0.04 | 0.46 Ho | 0.08 | 0.46 | Ho | 0.04 | 0.46 Ho
a3 454 | 5.99 Ho
Weibull-3 K-S734 NG 0.10 | 0.19 | Ho NG
cvMzExd | 0.15 | 0.46 | Ho

Ho:a&l, Ha: 712, NG:25=&FA 7|2
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28 8. Y7t SHEXl 25 HEESTY

E 6. MEDIZHY $BESY

2] & 7| 7¢ gamma-—2 gamma—3 [ lognormal-2 Gumbel
(year) (cms) (cms) (cms) (cms)
2 12546.1 12546.4 12581.7 12637.7
10 23994.8 23992.6 25332.0 23783.0
20 28147.3 28142.9 30843.0 28041.6
50 33329.3 33321.9 38622.4 33554.0
100 37091.0 37080.7 44820.7 37684.8
200 40751.6 40738.9 51360.5 41800.4
300 42855.8 42841.5 55355.7 44204.2
400 44333.8 44318.6 58269.7 45908.6
500 45473.0 45456.3 60576.7 47230.4
1000 48977.5 48953.5 B 68011.1 51334.1
7. ME7I2 EEEH
A& 7|7t gamma—2 gamma-3 lognormal-2 Gumbel
(year) (m) (m) (m) (m)
2 6.98 6.98 7.00 7.03
10 11.77 11.77 12.26 11.69
20 13.24 13.24 14.16 13.21
50 14.95 14.95 16.58 15.02
100 16.12 16.11 18.35 16.30
200 17.20 17.20 20.11 17.50
300 17.80 17.80 21.12 18.18
400 18.22 18.21 21.85 18.65
500 18.53 18.53 22.41 19.01
1000 19.48 19.47 24.14 20.10
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3, 718 APErt £& BEE¥Y LS gamma-2,
gamma-3 B¥ 30|91, 1 th&oE Gumbel,
lognormal-29] &EE¥X ¥ wo|3ct & 59 H&
g AT Yo it WAEFe] AP AR AT
g veElidch
SEZFES ] At Ay FELEE
of s 2 FEA APr|HER =AE I, A
A7 FEZTEE AT 44 dEEX
ol ofs AHVIE FEFTHS AT A,
SEEXEFTNA lognormal-2 BEH] o3 &
EF5EN] U2 EX Y oF Fegnog a5
yelgow, g ¥y Hed FEIFHS
ettt 1 82 AF#EAY gamma-2 2
gamma-39} Blom F2o|| o]& vz} 5o o}
E F%E 2% Aot 3 63 ¥ 7S H{F
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4. RYHETHEE o[t AR/ 2

TEAH o] #H717E F2) AEgto| Yt
A% HAT 4 Y= NEsdY BN 2
g olgele AFAnB

A717] 18 AAZFFAR
Hekshs W og Bt it A& 1te
a9t B 79 4= Hirsch(1987)7} AlQtsk =
AAAZA (4)E o] g3tFTt A (4)oA #FAE
759 7I7te s, BA TR 217HE hit s,
AAAE7)ZE n& n=h+solth. o, 7FEF
(censoring level) & x,&} 3, e BZ7|7Ho) A
ZIEREY & AR Fold, e AA T
A 7IEHET & g Folt}h. AgE A+
o7 wjdged, 1 BH k 7A= 4 (4a)E A
852, k+1 ¥8 g 7AXE 4 (4b)E Hea
(Hirsch, 1987).
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G e ok 1
F(')°k+1—2-a [n], i=1, -, k (4a)
korpky ke
=n -] se+1-2-a’
i=k+1, -, g (4b)

o7|M, k=e+e°|3 g=s+k-eo|c}

2 A7 E 4 ()M e 3/8(Blom 24|
A4 Aoz APT A olgad 1¥
4| M8} o] 7)FZk(censoring level) 0.2 23,
000cms$}t 25,000cms®] F7HA A9z iy
19419 ~1953d Atele] AEZH A8 & HEsA
AA7|HE sk en, a8 97 4A FFER
£ ol&3ld NPT FEZFTHFE =AT Aok
HA ZFF e APV 7 8ol FE3IA
o A FFARE olgsta 7|8k Zgde o
g ARVNE e A FEEEY 8 A
71 ET A Jebten, 7ol AL F

% 7 Aol FoIEE & + Usich
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NONEXCEEDANCE PROBABILITY (%)

J8 9. A S7YEE 0|88 AEETF (YT X))

H 8. H 5L B 0|88 SFISE0I Lid IR

713k 23000(cms) 7)&gk 25000(cms)
4 =& 8| fA¥ems) (AT A = | & A | FF(ems) AT
(year) (year)
1925 1 37,000 125 1925 1 37,000 126
1984 2 30,130 48 1984 2 30,130 49
1972 3 29,000 30 1972 3 29,000 30
1990 4 28,693 22 1990 4 28,693 22
1965 5 27,000 17 1965 5 27,000 17
1936 6 25,500 14 1936 6 25,500 14
1966 7 25,100 12 1966 7 25,100 12
1920 8 23,100 10 1920 8 23,100 10
1940 9 23,100 10 1940 9 23,100 10
1978 10 19,840 7 1978 10 19,840 7
1976 11 17,880 6 1976 11 17,880 6
1958 12 17,500 5 1958 12 17,500 6

A7l B @ shgEA AHz Adte B
5 ulm @ W ahFol 9x% mekxdol Mo stz ) ot
o} stettHe] & syt dojubAl, A Sl
71%e] FzEE @ s o]8¥ 4 Fubd FYAIE AU E & 4 AT

UEE Aol FRAARA Hotel 71F FA-F o HAY FrgAne] 1071 SEE

F BATNNE olgste] B PPHAAY £ F2 Mgl WAESE FHn F3F ol
2 @slgon, AASes Bardsel e Wae] AUHE Hsiden, s A4L A
JeEdsel BANE TG BASAE | At AYrEYe ddAn. ¥R gL

PraddlAe) S92 Bae 2, gupds  SsRyde
BrAsgel vla) Ads e & 4+ AL, I, T LR
E8] 19739 BYY A4 olF 48N AU o 2

gamma—2, gamma-3 2¥Fo|g]
ExEe Ao U AAE e
t}&-© 23 Gumbel, lognormal-29] &&

Fos B FHsW| 1995%F 10H 201



= 9. DOXHolAMS] 71l HjES 8@

YA E (year) ] 1925 1966 1972 1984 1990
A= 2(ems) | 37,768 25,100 29,000 30,130 28,693
BE0 19.38 14.42 15.94 11.80. 13.55
259] (m) i
$A49) 16.09 12.17 13.53 13.91 13.44
] ] gamma-2 98 12 23 28 22
AH7|7E
(voar) 71223 23,000cms 125 12 30 48 22
year 7134k 25,000cms 126 12 30 49 22
2EYeolodth. AEY AYABREYL ol8st 2 HAESY Auol HBLEYS A8 ]
o $AAAAT £FTEE AAN B a7l PASE 25T APES AP A9, A4
ETEEY FEZFEN HETFYE AW 2HE gamma2, gamma-3,  Gumbel,
g2 A 2ZE 28 E Hesle Woe  lognormal-2 &£o|3on, HZA FEHEH o3

2 JAZFARE olf3le] 7|EFE 23,000
cms$}t 25,000 cmsE o] T8k wWE Ad
717v8 AARsHon, J1FE3HE 25,000 cmsE &),
& 799 AEH 7ol 23,000 cmsE P& AL
ot 324 Yepd e & 4 AU gamma-2 &
X o3t A/ AAFFAREE o 8%
A7 HmAME FAZFSFERE o] 43 7
Lo AF7IZre] o A Yehgen, 7)Egtd
ARFE 1 Aol FoES ¢ & U &
FAW ke HEF(MFS T, 1992)58 o
2 B Aoa] AR B9l E |7
Had 29 oL ¥ 99 v Fug 19844
‘&Xlzé AFEE43E A3Eo] o] HE
ZFoz giAE Aolth(’84 ¥, 1985).

off ox ol ri

o.‘f:. _\2 o 10

6.8 &

rte

ATINE B SPreE Tzoz da &
e -4 WASTHE ol galel, 712 B4
9 ARZRE BA5YS BAPYoH, FAEE9
Aust BAE5EE ARE VRARD o Wxa)
He B BEESY U S8R5 WS

Weoz, Oéom CEEE DERRCEE Y
L 97 2 59 AL AN FA-7F

BARAG 0|83kl 3 el AuuE
248 7199 59, 4% B2YAE & Py
o Felgon BAsgom, AN BAE
F9le] gAg FEHA,

202

AL FEEFFS APHA,

3. AAFFARE ol g3t Yoz 25Y &
2% Rosll 340 BE ARG AET
23t FEEE @ AWNRG 27 e
9e % % Aok

k]

m

2

‘84, LHEZ, (1985). AMLR,

ATFS-, o9, Z9A (1992). “IAFAY 7129
ol g M. LHSIEZSS| shagty JHREN
().

A, ST, 293, o9 (1994). &7 d=m
Ao A} ol g A" AAMDHED ADIE

w7z, 426, A1, pp. 29-37.
AT, H78, 294, A (1995). “BIFYLH
FAHE AT DAY FA-FFUATAe

PUESDS I -Te==ees (ET TV AD ( Al g)
SRIRBRIIY HYSPTAL SIAFVBHBL A}
T, (1994). 7&*@1?1%@%&
BEF (1988). “shdo) Adusie] ge -4
A FAe) A, HASEY) =8, dAstm Aty
tist.
e FaEIN T in]
oy uRe

fu

.7

M. (1992). B=<raLFAL

APE JHMOl HEE 3T (1995). B
#EAL Z1ed T,

5 RATAETIM. (1979). F25AL A}
<]

Bt ofMAH| TlEAIE] B1IA. (1978). AR
BH =B RALM. (1963). AR



B2 SIA TALA. (1992). SZFALFAL formation”. Journal of Hydrology, Vol. 96, pp.
Hirsch, R.M. (1987). “Probability plotting position 185-199.
formulas for flood records with historical in- {(B4:1995 69Y 23Y)

F28% HsH 19954 108 203



