TABLE 7.1 MAXIMUM ANNUAL DISCHARGE IN THE
MISSISSIPP! RIVER AT ST. LOUIS

Flow Flow Flow
Year  (ms) Year (m%/s) Year (m’fs) -
1933 12,400 1955 8,800 1977 11,000
1934 6,260 1956 5,860 1978 16,200
1935 18,500 1957 9,620 1979 19,500
1936 9,450 1958 14,300 1980 9,930
1937 10,600 1959 10,300 1981 14,400
1938 12,300 1960 19,000 1982 20,700
1939 15,100 1961 16,700 1983 20,300
1940 5,240 1962 16,700 1984 16,400
1941 14,000 1963 8,510 1985 19,500
1942 18,900 1964 8,710 1986 20,500
1943 23,700 1965 15,600 1987 11,900
1944 23,700 1966 10,500 1988 8,850
1945 17,400 1967 15,000 1989 9,280
1946 14,200 1968 9,790 1990 17,000
1947 22,300 1969 17,500 1991 12,400
1948 17,900 1970 15,300 1992 14,600
1949 12,000 1971 11,900 1993 30,600
1950 13,100 1972 11,500 1994 17,000
1951 22,200 1973 24,200 1995 22,500
1952 19,400 1974 16,500 1996 17,400
1953 10,400 1975 13,700 1997 15,400
1954 1976 12,700 1998 15,500

8,230




Example 7.5

Estimate the 10-year and 100-year recurrence interval peak flows on the Mississippi
River at St. Louis using the data from Table 7.1. Model the flows alternatively with
the normal, log-normal, log-Pearson type III, and Gumbel probability distributions.
Selution Equations 7.15 and 7.16 are applied to compute the mean and standard de-
viation for the 66 flows for use in the normal and Gumbel distributions.

X = 14776 m’/s
S =5242 m¥s

The base 10 logarithms of each of the 66 flows are computed and substituted into
Egs.7.15,7.16, and 7.17 to obtain values for the parameters of the log-normal and log-
Pearson type 11T distributions.

fogX = 4.149
Sogx = 01511
GlOgX = —0.427

Since this textbook does not provide a normal probability table, Table 7.3 is used with
G = 0.0 to obtain the frequency factor K for the normal and log-normal distributions.
The K for T of 10 and 100 years are 1.282 and 2.326, respectively. Values of K for the
log-Pearson type III distribution obtained from linear interpolation of Table 7.3 for G
of —0.427 and T of 10 and 100 years are 1.227 and 2.009.

Normal Distribution

Orogems = B + KS = 14,776 + (1.282)(5.242) = 21,500 i

S

g}
Ouooyeass = O + KS = 14,776 + (2.326)(5.242) = 27,000 mT

Log-Normal Distribution

108019 years = 1080 + KSigg @ = 4.149 + (1.282)(0.1511) = 4.343

3
O years 1043 = 22,000 Ens_.

10g Q100 gears = 1080 + KSiog0 = 4149 + (2.326)(0.1511) = 4.5005

3
Q100 yenss = 1077 = 31,700 m?

Log-Pearson Type Il Distribution
10g Q10 years = 10gQ + KSjop0 = 4.149 + (1.227)(0.1511) = 4.334

3
QlD years = 21v600 'nsi




longOyears = @ + KSlUgQ = 4.149 + (2.009)(0.1511) = 4.453
3
QIOO years 28,300 m?

Gumbel Distribution

P=1—g"*"
B (X — X + 0459)
0.77978
Gumbel, T = 10 Years
010 =1-¢¢"
&F "= fill
In(e™¢ ") = In(0.9)
—e P = —0.1054
In(e™?) = In(0.1054)
b = 22504
P (X — X + 0.455)
0.77978
Bs = :

0.7797(5242) = 6+ 0.
0.7797(52a2) (Qrowe ~ 14,776 + 045(5,242))

3

Qlﬂycars == 21,600 m?
Gumbel, T = 100 Years
001=1—¢"*"
b = 4.600
1
Th ) P I S o © oasis
= 0.7797(5,242) (Quooye — 14,776 + 0.45(5,242))
3

QIOO years 313200 %

EXAMPLE 7.5 SOLUTION SUMMARY

Probability T = 10 years T = 100 years
distribution 0, m’s 0, m’s
Normal 21,500 27,000
Log-normal 22,000 31,700
Log-Pearson type III 21,600 28,300

Gumbel 21,600 31,200




Example 7.6

Estimate the annual exceedance probability and recurrence interval for a flow of
25,000 m*/s alternatively using the normal, log-normal, log-Pearson type III, and Gum-
bel probability distributions.

Normal Distribution

X=X+KS
25,000 = 14,776 + K(5,242)
K = 1.9504

Linear interpolation of Table 7.3 with G = 0.0 yields: T = 31 years and P = 32%
Log-Normal
logX = logX + KSy,x
log(25,000) = 4.149 + K(0.1511)
K = 1.6475
Linear interpolation of Table 7.3 with G = 0.0 yields: T = 22 years and P = 4.6%
Log-Pearson Type 111
logX = logX + KSy,x
log(25,000) = 4.149 + K(0.1511)

K = 1.6475
Linear interpolation of Table 7.3 with G = —0.427 yields: T = 31 years and P = 3.2%
Gumbel
1
= X—X+04 e 776 + 0.45(5,242
0.77978 ( aye= 0.7797(5,242) G0 — 1A+ Grotnada))
= 3.0786
P =" mlem® " 2450
1 1
T= F = m = ZZYCaIS

EXAMPLE 7.6 SOLUTION SUMMARY

25,000 m*/s
Probability
distribution T P
Normal 31 years 0.032
Log-normal 22 years 0.046
Log-Pearson type III 31 years 0.032
Gumbel 22 years 0.045
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