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For a different duration 

h = h24 X f (t) 

where f (t) = 1 when t = 24 hours 

Various forms of f (t) were tried but the form that fitted the data best was

found to be 

f(t) =a+ blnt 

where a and b are constants 

. · . h = h24(a + blnt) 

. (
h
:4) = b (lnt) + a 

c.f.y = mx + c 

This equation is now of linear form and a linear regression computer prograuune can
be applied to it. When the data for Tanzania, [Dar es Salaam (1942 - 1962), 
Dodoma (1942 - 1962), Kigoma (1939 - 1962), Mbeya (1932 - 1958)] was applied to 
the prograrrune the values of the constants obtained were as follows: 

a= 0.57 

b = 0 .14 

Correlation coefficient r = 0.99 
Now consider a modification for return periods other than two years:

h = h24 (0.57 + 0.14 lnt) x f (T) 

where (fT) = 1 when T = 2 years .. 

Various forms of f (T) were tried but the form that fitted the data best was found 
t'J be 

f(T) = c + dln T 

where c and d are constants 

. h = h24 (0.57 + 0.14 lnt) (c +dln T) 

·( 
h 

lnt)) = d (lnT) +c h24 (0.57 + 0.14 

c. f. = mx + c 

This equation is now of linear form and a linear regression computer progranune can
be applied to it. In this case the values of the constants were found to be as 
follows 

C = 0,84 

d = 0.25 

Correlation coefficient r = 0.85 . 
. · . h = h24 (0.84 + 0.25 lnT) (0.57 + 0.14 lnt) 
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It was observed that values of h calculated using this equation tended to be ex­
cessively high when applied to areas with high rainfalls. The following modifica­
tion was therefore proposed. 

h = h24(e + fh24) (0.84 + 0.25 lnT) (0.57 + 0.14 lnt ) 

where e and f are constants 

{h24(0.84 + 0.25 lnT� (0.57 + 0.14 Int) =·f(h24 ) + 
e

c.f. y = mx + c

The following values of the constants were found when linear regression was
applied: 

e = 1.37 

f = -0.0056

r = -0.39

The correlation coefficient 1s rather poor but nevertheless this seemed to give
better results overall 

h = h24 (1.37 0.0056h24) (0.84 + 0.25 lnT) (0.57 + 0.14 Int) 

The values of the constants in the equation can now be improved by applying
multiple regression as follows. 

To improve the values of a and b apply linear regression to the equation 

(h24 (1.37 - 0.0056 �24) (0.84 + 0.25 lnT)) = b(lnt) + a

This gives a= 0.62 

b = 0.20 

r:: 0.95 

To improve the values of C and d apply linear regression to the equation. 

(h24(1.37-0.0056�24) (0.62 + 0.2 lnt)) = d (lnT) + C

This gives C = 0.80 

d = 0.26

r = 0.84 

To improve the values of e and f apply linear regression to the equation. 

(h24 (0.8 +
h 

ln t)) = 
f (h24) 0.26 lnT) (0.62 + 0.2 + e

This gives e = 1. 39 

f = -0.0057 

r = -0.52 (c. f. - 0.39 previously)
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To improve the values of a and b further apply linear regression to the equation.

(h
24 (1.39 - 0.0057 h2:) (0.8 + 0.26.lnT)) = b(l�t) + a

This gives a= 0.62 (as before) 

b 0.20 (as before) 

r = 0.95 (as before) 

To improve the values of c and d further apply linear regression to the equation. 

(h24 (1.39 - 0.0057 �24) (0.62 + 0.2· lnt)) = d(lnT) + c

This gives c = 0.83 
d = 0.24 

r = 0.93 (c.f. 0.84 prev�ously) 

To improve the values of e and f further apply linear regression to the equation. 

(h
24 (0.83 + 0.24 ln�) (0.62.+ 0.2 lntJ = f(h24) + e

This gives e = 1.40 

f = -0.0058 

r = -0.52 (as before) 

Further applications of linear regression result in no further changes in the con­
stants or the correlation coefficients. 
Therefore the final equation is: 

h = h24 (1.4 - 0.0058 h24) (0.83 + 0.24 lnT) (0.62 + 0.2 lnt)
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