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ABSTRACT

Gamma distribution model (GDM) and artificial neural network (ANN)
have been used to predict the weekly rainfall probabilities of Anand station of
Gujarat , India using 48 years of rainfall data series (1958 to 2005). Estimated
probabilities by GDM were compared with actual probabilities. Artificial neural
network was used with back propagation algorithm and it was trained with
the probabilities (%) obtained by GDM for  weekly rainfall of 0.25cm and
0.5cm. Parameters used to train the neural network were number of hidden
neurons 140, momentum 0.5 and error goal (computer error) 10 -22.
Probabilities obtained by ANN for different amounts of weekly rainfall were
compared with probabilities obtained by GDM. The probabilities computed
by both the methods GDM and ANN for getting certain fixed amount of rainfall
were significant to actual probabilites. All the related programmes were
developed in MATLAB.
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Rainfall is a discrete variable in any
part of the India. Rainfall is very unevenly
distributed in space and time since it may
be excessive in one part of the country and
deficient in another (Rao, 1976). Thus
distribution of rainfall in India is erratic and
its behavior unpredictable.

Many agricultural operations like crop
sowing, crop harvesting, and pest control
required daily or weekly probabilities rather
than the information on average of rainfall.
Gupta et al. (1975) have found the rainfall
probabilities for agricultural planning.
Suitable model is required to know the daily

(Coe et al.,  1982) or weekly rainfall
probabilities (Biswas and Basarkar, 1982;
Gabriel and Neuman 1962; Sarkar 2002;
Victor and Sastry 1979). Mooley and Appa
Rao (1973) and Khambete and Biswas
(1978) showed that rainfall period less than
four pentads (sum of five days rainfall) do
not follow normal distribution and so used
the Incomplete Gamma Distribution to
pentad rainfall of two stations in Rajasthan.
Hargreaves (1975) and Sarker et al. (1982)
have calculated the rainfall amount by
Gamma distribution to obtain decade (sum
of ten days rainfall) probabilities. To evaluate
agricultural potential in Sudano-Sahelian
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Fig. 1: Mean of weekly rianfall

Fig. 2: Relation between scale parameter and weekly rainfall

provides input-output simulation and
forecasting models in situations that do not
require modeling of the internal structure
of the parameters.

ANN was used with back propagation
algorithm. It trained with the probabilities
(%) of weekly rainfall of 0.25 cm and 0.5

cm obtained by GDM. Table 1 shows the
parameters used to train the ANN,
considering number of hidden neurons is 140
with momentum 0.5 with error goal
(computer error) 10-22. Here, ANN consists
of three layers. The input, the hidden and
the output layer (Fig. 4). Input and output
layer have one neuron. Here input is weekly
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As the monsoon advances the probabilities
increased. Differences of actual and
computed probabilities by GDM showed
highest difference of 12% during the
standard week 33. Rest of the differences
were less than 7%.

Fig.5 shows the predicted weekly
rainfall at different probability levels 10 to

100 %. As the probabilities increased
weekly rainfall decreased. For the 100%
probabilities, weekly rainfall was non-zero,
small number. Computed probabilities were
tested with student t-test for two tails and
were found significant with actual
probabilities.

 Artificial neural network (ANN)

Fig. 5 : Predicted rainfall by GDM at different probability level

Fig. 6 : Weekly rainfall probabilities by GDM and ANN for rainfall of 1.25 cm and 2.5 cm.
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