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A COMPARISON OF NORMAL AND LOG-NORMAL(2)
DISTRIBUTIONS USING THREE ESTIMATION METHODS ON
ANNUAL FLOOD PEAKS DATA OF RIVER INDUS AT KOTRI BARRAGE

Abdul Ghani Memon

ABSTRACT
" B
e & 1oy - o
gy C #h
) ! *4 ,-k"*+++_ - - # - / - % - O
] Boo oW i . #L-h !
2 3 #-34h -
CC ! 2 |
: C # 1
2 -34 b C #3H -
i$4-6 7 ., #$h
/. 8 C 9: ! ! .
1 1
(_
KEY WORDS
" 1
C - 0 T
1. INTRODUCTION
. 3 1 (¢ < 30
2
| C 1 1 -6
1 ! ! ! C '
C -6 0
> 2 !
1 0 !



. . K i3 Cate

1
-6 0 ! (
«C "C -; C !
5 ! -t
= > < 30 @ #=>30%
) #$,,8 ") #*40Ak < !
%8 1B "5 55 5 < > 0 2
;< #*+9,%
1 R #*+ 8%
( 1
0 " 1
6
5 C (
C ( 1 <
/o : -5 ( C
1 4 ! 2
(-0 0)- 5 (
1
1 1 !
6 i < #9 T (#+8DYE 48,0 T
19+ S S !
2 #$h - #l
) A _ / #49+% -
#$,,8 % 1 ° P
,.8 ¢ ‘- 5.8 % ¢
! ! )
5 . 1 1 2
< -6 < (
C
o >$8 #E  $,,,% ; :
- /. 1.
) !
1oy ) T ) 1’ '
6 ) 1 *+88 ( ! 0
1" 98 5 *+8A 0
| N 9* ( ( * 1A ! 5
= #*+ oY
*+8A !
! ! *D-

) 1-6 2 ! 0



C H+8 ¢#8 -

> - +
5
) 1
2. METHODOLOGY
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3. RESULTS AND DISCUSSION
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Parameter and Quantile Estimations (Table-2 and 3)
a) Normal Distribution
- - /. 2 -7
1. ¢ (¢ 1. -
-6 - ,-9C # ' (C -
B1I- ¢ 2 -/ !
! # =% =D8*+8
%
b) Log Normal Distribution
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c) Normal Versus Log-Normal
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Table (4)A
Percentage Increase in Quantile Estimates of LN(2) w.r.t. Normal
Distribution (Kotri) 1901-1999, For Different Return Periods
10 20 25 50 75 100
Method
MOM 1 5 7 9 13 15
MLM 2 6 8 13 16 18
PWM 3 13 15 20 24 25
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S.E’s: of Quantile Estimates
Table (4)B
Ratios of S.E’s of quantile estimates for Different Return Periods
8 *! $! $8 81 8 *1 E ]
Ratio
3#'—/'% *_ * *ook [k |k Q|*. O |* *_
3# 1 _ % I I 7 7 7 7 7
" M +A *. *.8 *.8+ | *A *_ Kk | *_
N AN I
% H -3¢ 7 3 1.
-/ # *2h 1. -/_-6
C ! FE $,,,6 I 1.
-/
% A% H -34 2 - - 8,: , o 1
-/ _C C -- 3l k)
B/ Jhe#e8, *- 1 C -6 -/
h -@ -  HW -3¢ hy -34 1" he#* 8 $-*,%-



Tests of Goodness of Fit

Table 5
Tests of Goodness of Fit (Kotri) 1901-1999

S-K Test PPCC
Normal LN(2) Normal LN(2)

3% —test

a=5% | NormalLN (2) | a=5%

0.191*0.118 0.978 * 0.997

5.99 8.74 * 4.65 0.136
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Normality Tests
Table 6
Normality Tests (Kotri) 1901-1999.
A.D.Test W-Test
A-Sq P-Value R? P-Value
1.44* 0.001 0.949* 0.0100
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Table 7
Values of and  (Kotri) 1901-1999.
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4. CONCLUSION
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Table-1
Basic Statistics (Kotri Barrage) 1901-1999
N Mean* | Median* | Mode* | Min* | Max*
99 451.95 420.0 356.70 | 153.0 | 982.0
- - 7- @ -3
,-9 , -8 *8+-AD8 ++-8, ,- A *A-$*
7 K 7 K «K K D
$-, | 8848, $9A-, A9 -3, ,FA ,-*D+
K -
Table-2
Parameters of Normal and Log-Normal Distributions (Kotri Barra
Distribution Parameter | MOM MLM PWM
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Table-3

LN(2)Distributions (Kotri) 1901-1999

Quantile Estimates and their S.E’s (in parantheses) by Normal and

Return | Exceedence Quantile Magnitude (000 cusecs)
Period | Probability Normal Log-Normal (2)
T P MOM MLM PWM MOM MLM PWM
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Fig. 1: HISTORIGRAM OF PEAK FLOODS (000 CUSECS) AT KOTRI
BARRAGE (1901-1999)
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Fig. 2: HISTOGRAM & FREQUENCY CURVE OF FLOOD PEAKKS AT
BARRAGE (1901-99)
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Fig. 3: Normal Probability Plot (by MOM) and Confidence Intervals of Predicted
floods of Indus River at Kotri Barrage (1901-1999)
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Fig. 4: Plot of Log— Normal Distributions fitted by MOM and Confidence Intervals
of Predicted Floods of Indus River at Kotri Barrage (1901-1999)
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Fig. 5: Plot of Normal and Log-Normal Distributions fitted by MOM of Floods on
annual peak floods of Indus River at Kotri Barrage (1901-1999)
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