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Abstract— Different probability distribution methods were
employed to determine the flood frequency analysis using
computer simulations. Many probability distributions
including Gumbel, lognormal, log-Pearson type iii, General
Extreme value have been tried to fit the data. The length of
record for most of the stations is over 10 years (chosen from
1956 Onwards). The data was procured from J.R.M.Hosking
for various project sites. The common time period of 1956
onwards has been chosen only to avoid the effect of
interception of basin due to construction of storage
reservoir and was also subject of flood data. The best fitting
distribution works out to be General Extreme Value
Distribution. Gumbel’s distribution ranks poorly among
different probability distributions. A trial version of
probability software is used to evaluate the best fit
distribution and parameters of distribution.
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L. INTRODUCTION

Natural disaster like Flood is one of the most serious
problems that are affecting countries worldwide. Many
natural and Un-natural factors affects the flood, monitoring
the factors responsible for flood is very important to
minimize the impact and damage. Flood real time
monitoring system and flood forecasting model is difficult
to develop, due to a large amountof data required are
difficult to obtain. In the present study, length of record for
most of the stations is over 10 years (chosen from 1956
Onwards) and the data was procured from J.R.M Hosking
for various project sites.

Many papers discuss the estimation of flood frequency
using different distribution techniques.[3] used different
methods were employed in applying probability distribution
in hydrology.[4] develops flood Model to analyze the
maximum water level and drainage density using Gumbel
distribution. [5] analyzed the frequency ofNyanyadzi River
floods using the Gumbel distribution.
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Latest CWC guidelines, spelled out in the manual on
estimation of design flood and USGS guidelines are used
for analysis.In the present study many distribution
techniques such as Gumbel distribution, Gumbel extreme
value distribution, Log normal and Log Pearson distribution
techniques were adopted to find the frequency of flood
occurrence and best method is identified.

II. METHODOLOGY
The data has been checked for randomness and corrected
for high and low outlier. Missing data is generated by
correlation of flood peaks. Correction for trend has not been
exercised because of absence of long term data for most of
the stations. Each catchment is assumed to generate its own
peak flood without intervention.
Gumbel Extreme value probability distribution by variates
was adopted for frequency analysis at the initial stage
assuming that most of the stations follow this type of
distribution which eventually has proved otherwise. Excel
spreadsheet simulation models and probability modeling
tools are used for the analysis of the probability statistics.
Many probability distributions including Gumbel,
lognormal, log-pearson type iii, General Extreme value
have been tried to fit the data. The best fitting distribution
works out to be General Extreme Value Distribution.
Gumbels’s distribution ranks poorly among different
probability distributions. A trial version of probability
software is used to evaluate the best fit distribution and
parameters of distribution. The methods of moments and
maximum likelihood are wused for evaluation. The
parameters obtained from easy fit for distributions like
Gumbels (largest EV), lognormal(2p), General extreme
value has been considered in working out the flood quintiles
for various return periods like 2,2.33,10,25,50,100,200 and
500 years. The different distributions give closer value at
small values of return periods and vary considerably at large
return periods.
The station-wise, distribution-wise graphs depict the
variations. Further, distribution- wise graphs for various
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stations also indicates the flood values at different return
periods.
A) GUMBEL DISTRIBUTION
The annual flood peak of a catchment area forms the annual
series. The data is arranged in the decreasing order of the
magnitude and the probability peak periods of flood being
equal or exceeding is estimated by the following equation.
P=m/N+1, where,
P=probability of exceedance,
m= order number.
N=total no of events.
The recurrence interval T also called return periods of
frequency is calculated as,
T=1/P
Chow has shown that most frequency distributions
applicable to hydrologic study can be expressed by the
following general equation of hydrologic frequency
analysis.
Xt=x+K o where,
Xt = value of the variate of a random hydrologic series in
the return period T.
X = the mean of the variate
o = standard deviation of the variate
K = frequency factor which depend upon the return
period.
B) LOG NORMAL DISTRIBUTION
Log trans series data to be used.
Z=norm InV(F,0,1)
F=1-(1/T)
X(f):e(log mean + log stdev*Z)
C) LOG PEARSON DISTRIBUTION
F=1-(1/T)
Z=Norminv (F,0,1)
K=log skew/6
Kt=Z+ (Z>-1)*K+
1*K3+Z*¥K4+K5/3
X(f):e("’g mean +log stdev(Kt))
D) GENERALIZED EXTREME
DISTRIBUTION:
Parameters (3); € (location), a (scale),k (shape)
Range of x: -0 < x < § +o/k if k>0; -0 <x < o0 if
k=0; & +a /k <x <o if k<0

(Z3-6K)*K%/3-(Z2-

-VALUE

f(X) =q #e-(1-Ky-e-y
k#0

y={(x- &) /o. k=0
F(x) =e*Y

y={-k"*log {1-k(x- &)/a}
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x (F)={ E+a{l-(-log F)*}/k k+0
x (F)={ & -a*log(- log F)} k=0

Special cases k=0 is the gumbel distribution, k=1 is
a reverse exponential distribution on the interval &
<x<&+a.
The three parameters is given by,

k= 7.8590c + 2.9554 ¢?
where, c= (2+ (3+t3))-(log 2 / log 3)

o= L2*k / {(1-2%) B (1+k)}
E=L1-a{l-B(1+k)} /k

II1. RESULT AND DISCUSSION
Table.1: OUTLIER KnVALUES

Sample Size Kn value
10 2.036
15 2.247
20 2.385
25 2.486
30 2.563
35 2.628
40 2.682
45 2.727
50 2.768
55 2.804
60 2.837
65 2.866
70 2.893

Kn =0.408 In (n) + 1.158 (for 10 to 100)
Kn =0.352 1In (n) + 1.394 (for 60 to 100)
Kn =0.443 In (n) + 1.040 (for 10 to 50)
Kn =0.364 In (n) + 1.342 (for 50 to 100)
Rule a) High outlier must be greater than the
maximum value.
b) Low outlier must be lesser than the
minimum value.

Since it is difficult to show all the 44 stations, hence flood
value for different return periods is shown only for four
stations. We can also compare the flood values for different
distributions.
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Table.2: FLOOD VALUE BY GUMBEL

T\ STATIONS 1 2 3 4
2 1537 1321 1431 1350
2.33 1570 1380 1552 1409
5 1712 1640 2076 1668
10 1827 1851 2503 1879
25 1973 2118 3043 2146
50 2081 2316 3443 2343
100 2189 2512 3840 2540
200 2296 2708 4236 2735
500 2437 2966 4758 2993

Table.3: FLOOD VALUE BY LOGNORMAL

T\STATIONS 1 2 3 4
2 1558 1337 1425 1366
2.33 1594 1399 1535 1428
5 1733 1655 2027 1684
10 1832 1850 2438 1879
25 1944 2084 2967 2111
50 2020 2251 3369 2276
100 2090 2412 3777 2435
200 2157 2569 4193 2591
500 2189 2645 4339 2666

Table.4: FLOOD VALUE BY LOG PEARSON

T\STATIONS 1 2 3 4
2 1560 1324 1322 1299
2.33 1596 1385 1427 1359
5 1734 1651 1982 1658
10 1831 1863 2574 1954
25 1939 2128 3554 2412
50 2012 2324 4496 2827
100 2079 2520 5665 3320
200 2142 2717 7121 3910
500 2221 2982 9623 4882

Table.5: FLOOD VALUE BY GUMBEL(EXTREME VALUE) DISTRIBUTION

T\STATIONS 1 2 3 4
2 1563 1314 1299 1350
2.33 1601 1377 1394 1410
5 1746 1651 1894 1659
10 1842 1876 2427 1850
25 1943 2165 3315 2076
50 2005 2383 4174 2233
100 2056 2600 5245 2381
200 2100 2820 6582 2521
500 2148 3113 8878 2694
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Fig.1: COMPARISON OF T v/s Qmax FOR GUMBEL AND LOGNORMAL DISTRIBUTION
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Fig.2: Regional Flood Equation arrived for the region

Iv. CONCLUSIONS
Gumbel distribution does not too close as compare to
lognormal and log Pearson distributions. Only GEV
and LN3 distributions fit well for most of the sites.
Gumbel distribution used for modeling gives different
magnitudes of flood quantiles at high return periods.
The regional flood equation arrived at for region is
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d)

Q=34.271A%8321 with R?=0.7925

Accuracy of the predicted flood values depends
primarily on the accuracy of the data. This study being
based on annual maximum stream flow data available
in Hosking book.

This flood values obtained will be different for
different methods. It is based upon the terrain, land
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cover and land use pattern. With the available data
these methods will follow their own pattern to
determine the flood value.

f) Discordancy test is conducted for all the stations, all
stations are having the value less than three except one
station which is having a value more than three, which
will be discorded.
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ABBREVIATIONS
CA: Catchment area, GEV: Generalized extreme value,
m:order number, &Location parameter,N:Number of
observation, P or F:Probability of exceedance,
PDF:Probability Density Function,2P:Two
parameters,Q:Flood peak,R:Regression coefficient, o:
Standard deviation, T: Return period, USGS: United State
Geological Survey, k: Shape parameters.
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