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Point Frequency Analysis for Determining the Design Flood at Indogyo Site

g 8 4/ 4 o7
Yoon, Yong Nam / Wone, Seog Yeon

Abstract

A point frequency analysis is carried out for the Indogyo site at the Han river using 68 annual
maximun flood data for the period of 1918~1992. Computed frequency discharges using the three
parameter log—normal, type-l extreme value, type-Ill extreme value, and Pearson type-III
distributions show the appropriate results, and the 100 and 200 year return period floods are
computed as 35500 m”/sec and 39,000 m’/sec, respectively, 33500 m”/sec and 37500 m/sec of
corresponding return periods are computed when the flood control effect of the dams are taken into
account. The resulting flood discharge of 37,500 m*/sec is similar to the current design flood of
37,000 m>/sec in downstream reach of Han river, so, it could be desirable to keep the the current
design flood, considering the increasing tendency of the flood due to the climate change.
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(%) CASE-1 CASE-2 CASE-3 CASE-4 CASE-1 CASE-2 CASE-3
25 5,710 5,620 5,520 5,420 290 190 100
30 6,610 6,430 6,330 6,130 490 300 200
35 8,730 8,420 8,280 8,000 730 420 280
40 11,200 10,710 10,450 10,160 1,040 560 290
45 13,920 13,230 12,750 12,250 1,670 970 500
50 16,980 16,020 15,260 14,680 2,300 1,340 580
55 20,270 19,040 17,880 17,130 3,140 1,910 750
60 23,790 22,280 20,610 19,510 4,290 2,770 1,100
65 27,590 25,710 23,490 22,050 5,540 3,660 1,440
70 31,430 29,400 26,290 24,530 6,900 4,870 1,760
75 35,490 33,430 29,080 27,120 8,370 6,310 1,960
80 39,580 37,560 31,750 29,640 9,940 7,920 2,110
& 43,360 41,870 34,130 32,240 11,620 9,630 1,890
90 48,210 46,220 37,700 34,270 13,940 11,950 3,420
9% 52,870 50,800 41,280 35,670 17,200 15,130 5,610
100 57,460 55,390 44,820 39,480 17,980 15,910 5,340
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(m’/sec) | (m"/sec) (m*/sec) | (m%/sec)
19018 8/17| 14,520 13,280 845 1956 7/20| 14,750 13,980 8.80 aleg] AZ
1919 7/ 7 14,360 13,150 8.39 1957 7/18 7,560 7,250 6.80 K
1920 7/ 9| 18610 16,750 9.53 1958 9/ 6 17,600 16,530 9.40
1921 7/ 7 9,650 8,970 6.48 1959 9/ 1 15,390 14,550 8.94
1922 7/30| 17,010 15,380 9.21 1960 6/30 8,000 7,670 7.00
1923 8/ 1 11,810 10,920 7.39 1961 7/12 6,420 6,210 6.25
1924 7/26| 14,550 13,310 8.46 1962 9/ 9 8,790 8,420 7.25
1925 7/18| 32,450 28150 | 11.76 1963 7/26 14,980 14,180 8.85
1926 8/ 6| 15320 13,960 875 |T-&delA Ho]| 1964 8/12 14,710 13,940 8.79
1927 7/15| 13,020 12,000 7.87 1965 7/16 | 25,510 23,570 10.80
1928 9/ 5 4,880 4,880 4.70 1966 7/26 | 25380 23,470 10.78
1929 8/18 4,200 4,200 4.45 1967 7/20 7,140 6,360 6.60 Z8A0 o]
1930 7/14 15,670 14,250 8.88 1968 8/24 12,170 11,650 8.19 v =
1931 8/20| 10,890 10,0580 7.01 1969 7/31 17,700 16,620 9.42
1932 8/31 11,670 10,790 7.33 1970 9/18 17,900 16,800 8.98
1933 7/31 11,790 10,900 7.38 1971 8/12 8,140 7,800 6.53
1934 7/24 10,510 9,750 6.85 1972 8/19| 31,260 28,430 11.25
1935 7/23| 18,870 16,970 0.58 1973 9/ 1 4,390 4,380 4.98
1936 8/12| 21,080 18,860 9.99 1974 7/10 5,900 5,900 5.60
1937 7/20 | 10,580 9,810 6.88 1975 7/26 | 11,280 10,990 7.45
1938 9/ 5 8,360 7,800 5.90 1976 8/14| 15,170 14,730 8.40
1939 5/14 1,120 1,120 198 |¥E37(Z2rd) | 1977 7/14 6,090 6,090 5.71
1940 7/21 20,310 18,200 9.85 1978 8/20| 17,220 16,650 8.84
1941 7/ 4 9,360 8,700 6.35 1979 8/ 6| 13,370 13,020 7.98
1942 9/15| 12,260 11,320 757 1980 7/23 12,310 12,020 7.72
1943 2%, 7 2% 1981 ¥ 2 13,950 13,580 812
1944 2 59 2% 1982 8/15 4,900 4,900 4.99
1945 %, o9 B2 1983 8/ 2 3,750 3,750 4.23
1946 1984 9/ 2| 31,500 31,500 11.03
1947 8/ 7| 15590 14,730 8.85 198510/13 8,310 8,310 4.58
1948 6/13 6,100 6,100 5.10 1986 8/29 9,400 9,400 5.05
1949 F 9 2 F|1987 7/27 14,200 14,200 7.00
1950 4, 9 BF | 1988 7721 10,950 10,370 5.46
1951 25, w9 23| 1989 7/28 6,370 6,370 3.98
1952 7/30| 11,430 10,940 8.00 1990 9/11| 33,140 33,140 11.27
1953 7/ 7 9,720 9,320 7.53 1991 7/26 13,530 13,530 6.74
1954 7/29¢ 10,500 10,060 7.75 1992 8/28 7,220 7,220 4.10
1955 7/ 4 8,150 7,820 7.05
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4.3.3 Behavior Analysis

AF7HA] dE] ARREoigiE AHEtw AAwele A
2ol 9Akse] Wity d¥E 2 Hk 59 BAE
Axe] AR vl B Aszte] BAE EAE &
WER| =(moment ratio diagram)E Esled Hr} 3
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e Asgde] 2EFE 687071 HEE sigloen,
zt REEE /i APuEE ojode wely
& Z 200704 A Ch

o9} Zro] WAlE Relcke] WEAE dIEAS
2 ARATE 27 F3l9en, o8 a9 3 2 49
#2o] 2} FEEXFEY was Abgud 2o

==
=R

475



¥ 6. HEREYEY HHE J|EX

& = X-test K-S test
=2y Ax 2000 m”/sec 3000 m*/sec 4000 m*/sec Max|Fa-Sl
71EA 23.70 16.90 12.60 0.1649
Normal M M 55.44 40.54 32.28 0.1467
L M 75.19 55.03 4450 0.1336
71EA] 23.70 16.90 12.60 0.1649
9-para Log Normal M M 97.27 16.11 7.60 0.0579
M L 31.08 11.94 6.75 0.0823
L M 25.68 12.18 .77 0.0866
714 22.40 15,50 11.10 0.1649
3-para Log Normal M M 23.42 13.81 7.88 0.0579
M L 24.17 14.22 8.04 0.0563
Z1E2] 23.70 16.90 12.60 0.1649
Type-1 M M 22.99 13.78 7.85 0.0595
Extremal M L 22.93 13.50 7.70 0.0802
PWM 23.26 13.92 7.88 0.0584
Type-2 71EA 23.70 16.90 12,60 0.1649
Extremal PWM 34.09 23.07 16.52 0.0878
Type-3 71FA| 22.40 15,50 11.10 0.1649
Extremal M M 22.74 13.76 10.38 0.0678
PWM 23.92 19.67 9.16 0.0651
General 7)EA| 22.40 15.50 11.10 0.1649
Extremal PWM 21.42 11.72 6.93 0.1072
Pearson 7|1EH] 22.40 15.50 11.10 0.1649
typt-1II M M 21.99 13.10 8.85 0.0658
Log Pearson 7|5A] 22.40 15.50 11.10 0.1649
type-HI M M 29,72 18.16 12.11 0.1538
Generalized Logistic 71EX 22.40 15,50 11.10 0.1649
L M 32.11 21.59 15.24 0.1335
MM . method of moments
ML . method of maximum likelihood
PWM . method of probability weighted moments
LM . method of L-moments

o} WHEAS] et JT=Al L AT sk
A=ASFE FAE ol28l EEB|%(moment ratio
diagram)& FA| 8K Cunnane, 1989).
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o] BAEARAE wAENEE F3) ving A= ol
A2 Normal, Type-2 Extremal, Log-Pearson
Type-II, 18]3 Generalized Logistic EX& Al¢]
3 iRRe] B3l o3t Aot xRS ZABAA
o} B§sh= slog gt
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4.3.4 Robustness Test
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¥ 7. Robustness Test A3 &E

o Standard Relative Relative Root
FeEEy Mean : Q o . Mean
Q1 | Deviation: S a Bias : by Square Error
Normal M M 30,280 1,460 -0.017 0.050
L M 29,620 1,440 -0.001 0.049
M M 39,160 4,190 -0.052 0.114
2-para Log Normal M L 47,690 5,780 -0.034 0.129
L M 63,480 8.570, +0.157 0.221
3-para Log Normal M M 35,640 3,580 -0.074 0.119
M L 36,470 3,680 -0.039 0.104
M M 37,200 2,830 -0.030 0.080
Type~1 Extremal M L 35,780 1,930 -0.064 0.082
PWM 40,560 3,030 +0.063 0.102
Type-2 Extremal PWM 32,650 2,430 -0.002 0.075
Type-3 Extremal M M 35,150 3,230 -0.071 0.111
PWM 35,630 3,390 -0.016 0.095
General Extremal PWM 35,090 17,560 +0.065 0.533
Pearson type-3 M M 37,490 3,970 -0.031 0.112
Log Pearson type-3 M M 29,980 3,540 +0.057 0.138
4-parameter Wakeby PWM 38,240 5,080 -0.054 0.137
5-parameter Wakeby PWM 39,710 6,320 -0.092 0.171
Generalized Logistic L M 52,950 12,340 +0.048 0.249
Generalized Logistic w37} & Qakgks BAFan  G~190dCIb2), 72la 7Rk digh dHogs:
A= AL B 5 AU B ARCHAE 2% A83le) visapetslel 1004 3
435 MA Ymao| AN 04 Q% F4EE Ao o Hik= ® 99
Atk
fswg Rl AHe] A g 1“ Al =g 9°ﬂ % 87h9] z}%—%&sﬂ E UH7Htﬂ* ek
E
stel ongel el e CEYE wa A4S 253 ekl 7 DS

AdE -‘"&‘%3}7] 8 & 8TJr 2ol Zt testd HE
F3sl9e, B AFN*ME Three-parameter
Lognormal, Type-1 Extreme Value, Type-3
Extreme Value, Pearson Type-III Distribution®]
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¥ 8 HY HE Zx2 MYES I8 test Pt H|LE

. . Visual Goodness of fit Test Behavior Analysis Robustness
EEYY . ;

Inspection X-test K-Stest | Cv-Cs | Cs - Ck Test

M M e X O X X O

Normal L M % < o) = < O

M M A A O O O A

2-para Log Normal M L A A O O O O
L M A A O JA) O X

3-para Log Normal 11\\/[4 1;‘4 8 2 8 8 8 g
M M Q @) O o @) O

Type-1 Extremal M L O O @) O Q oy
PWM O O O O] ©) A

Type-2 Extremal PWM X X O X X O
Type-3 Extremal M _M @ Q Q O ® o
PWM @] Fa\ O o @) 8]

General Extremal PWM @) O O O O fay
Pearson type-3 M M O O O Q
Log Pearson type-3 | M M X X X O
4-parameter Wakeby | PWM O O A
5-parameter Wakeby | PWM O O A
Generalized Logistic L M X X O X O A

O: Good, A : Moderate, X : Bad

X9 Zt Xt77|ZHY oW XFe Yir 5T MER

(&) m?/sec)

A% NEE S AT Y
TEY 7121 71202 A A 7121 71742 A A
1004 MM 31,100 39,790 34,690 27,560 38,760 32,740
Three-parameter - ML 31,580 37,300 34,250 27,850 36,360 33,630
Lognormal 200 MM 33,970 44,720 38,480 29,930 43,640 36,460
= ML 34,600 41,730 37.950 30,310 40,750 37,640
MM 32,060 38,930 34,640 28,800 37,680 32,200
1004 ML 31,880 34,850 34,600 28,560 33,620 31,480
Type-1 Extreme PWM 32,400 38,380 34,470 29,210 37,030 31,940
Value MM 35,350 43,380 38,360 31,690 41,970 35,750
20003 ML 35,170 38,650 38,230 31,460 37,260 34,790
PWM 35,750 42,730 38,160 32,170 41,210 35,320
1004 MM 30,770 39,850 34,570 27,220 38,890 32,730
Type-3 Extreme = PWM 29,670 41,180 33,320 26,550 39,770 30,930
Value 200 MM 33,200 44,140 37820 29,220 43,150 35,930
- PWM 31,800 45,950 36,210 28,360 44,360 33,590
Pearson Type-3 1004 MM 31,930 42,620 35,490 28,210 41,580 33570
200d MM 35,010 48,470 39,380 30,730 47,390 37,370
o 7 A 100 31,420 39,110 34,500 28,000 37,960 32,420
= 200 34,360 43,720 38,070 30,360 42,470 35,860
A9 A 100 32,000 42,500 35,500 29,000 41,000 33,500
200 35,500 48,500 35,000 32,000 47,000 37500
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