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Application of Wavelet Neural Network for Predicting Standardized
Precipitation Index

Hamid Reza Baba Ali !, Reza Dehghani 2

Abstract

Drought is one of the most important climatic phenomena which occures in all climate
conditions and regions of the earth. Drought forecasting, therefore plays an important role in
designing and management of natural resources and water resources systems, assessing plant
evapo-transpiration. For this purpose, in this study, data from four meteorological stations
nourabad, borujerd, aleshtar and doroud in Lorestan province, on time scales of 6 and 12 months
were used to analyze drought by using standardized precipitation index SPI. Then, droughts
were evaluated using neural network model estimation. The results showed, Boroujerd and
Doroud stations have the longest drought period, and severe drought is recorded in Nourabad
station. The results of the survey showed that Boroujerd Station had maximum amount of
drought months occurred during the drought period. The results of using wavelet neural network
model showed best estimation of SPI for Doroud station than others in both time scales. In
conclusion, the results showed more accuracy of wavelet neural network model in estimation of
long-term drought, and the use of wavelet neural network model can estimate the drought
effectively, Which in return facilitates the development and implementation of management
strategies to avoid drought.

Key words: Precipitation, Drought, Standardized Precipitation Index, Wavelet Neural
Network.
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Assessment of wind velocity effect on technical performance of semi-
portable sprinkling irrigation systems in Zanjan province

H. Ojaghlou?, Z. Bigdeli, A. Shirdeli

Abstract:

One of the crucial mechanisms in order to achieve a sustainable agriculture and water
consumption management in the field is to continuously monitor the performance of pressurized
irrigation systems. In the present study, the wind velocity effect on the performance of semi-
portable sprinkling irrigation systems in Zanjan province was evaluated. Therefore, the
experimental tests were performed on 13 agricultural fields in two climatic conditions include
high and low-intensity wind velocity. Spray losses, Christiansen uniformity coefficient,
distribution uniformity of low quarter, actual application efficiency of lower quarter and the
changes in the system’s pressure were determined. The results indicated that, the lowest and
highest value of spray losses were determined 7.3 and 51.8%, respectively, and the general
average values of spray losses in low- and high-intensity wind conditions were determined 13.0
and 31.7%, respectively. The minimum and maximum values of distribution uniformity of low
quarter in low-intensity wind velocity condition were obtained 47.3 and 74.5% and in high-
intensity wind speeds were obtained 27.4 and 65.5%, respectively. The average values of those
indices in the low- and high-intensity wind conditions were obtained as equal to 62.9 and 42.3%
respectively. The actual application efficiency of low quarter was measured 41.5 to 61.8% and
17.3 to 46.4% in low and high wind velocity condition, respectively. Intensifying the wind
velocity led to a reduction of 21.4% in actual application efficiency of low quarter and 20% in
water distribution uniformity. Finally, the results indicate that, wind velocity has had a
significant effect on reducing the water distribution uniformity and application efficiency.
Application of high irrigation water depth and pressure changes in sprinkle irrigation systems
were identified as other factors affecting on reducing technical performance of semi-portable
sprinkling irrigation system.

Key Words: Spray losses, Actual application efficiency of low quarter, water distribution
uniformity.
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