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Abstract 
 

         In this study three methods of analysis are applied to records of rainfall 

and evaporation from Hilla and other seven neighbouring meteorological 

observing stations. Firstly, Thiessen's polygons method is used to calculate 

monthly mean rainfall for Babylon Governorate, i.e. areal depth of rainfall for 

Babylon. The amounts of rainfall so obtained for November, December, 

January, and February are 15.159, 18.08, 22.719, and 15.339 mm/month 

respectively compared with 15.984, 17.623, 23.208, and 14.996 mm/month for 

the same months as recorded in Hilla. The same polygons are used to calculate 

monthly mean evaporation for this area, i.e. monthly mean evaporation for 

Babylon. The amounts of evaporation so obtained for Jun, July, and August are 

266.912, 288.057, and 259.936 mm/month respectively compared with 235.425, 

250.250, and 225.263 mm/month for the same months as recorded in Hilla.  

         Secondly, the Penman method is modified using Hilla record of 

evaporation to calibrate the three equations that were used by Penman, i.e. 

incoming shortwave radiation equation, net longwave radiation equation, and 

wind function. Thus, new equations which are applicable to Hilla and are 

different from those originally suggested by Penman for England are presented 

so that computed evaporation is very close to the observed one. The sum of 

squared differences between computed and observed evaporation in Hilla for all 

months is 1.019 when using Penman's original method for evaporation in 

England and 0.27 when using our modified method. The sum of squared 

differences for all months in Hilla between computed evaporation by using 

Penman's original method for evaporation in England and computed evaporation 

by using our modified method is found equal to 0.721. 

         Thirdly, Box-Jenkins seasonal models are applied to Hilla records of 

monthly evaporation and monthly rainfall which consist of twenty nine years of 

records from 1978 to 2006. In building Box-Jenkins seasonal (SARIMA) model, 

the natural logarithm (ℓn) is used to normalize data. Then, first order simple and 
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seasonal differencing is used. Autocorrelation  function (ACF) and partial 

autocorrelation function (PACF) are used for model identification and the 

unconditional likelihood function is used to choose the best model 

corresponding to minimum sum of squares. Portmanteau lack of fit test is used 

as diagnostic checking. It is found that the first order seasonal integrated moving 

average (SIMA (0, 1, 1)×(0, 1, 1)12) model is the best model for both monthly 

evaporation and monthly rainfall. The estimated parameters of the model for 

monthly evaporation are 0.70 and 0.90 for both θ and Θ respectively and for 

monthly rainfall are 0.95 and 0.90 for both θ and Θ respectively. This model is 

used to forecast ten years of monthly evaporation and monthly rainfall for period 

2007-2016.  
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