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Abstract 

Estimation of return period of high-intensity rainfalls is very important in several engineering 
aspects, such as design of contour drains, dams, road culverts, airfield drainage, storm sewers in urban 
areas, and flood or sediment control dams in water catchments. 

Two scientists from USA Hershfield and Bell (1969) proposed two relationships for estimating 
rainfall depths in USA they claimed that those relations are applicable in the whole world. 

In this study we are trying to check if these relations can be applied in Saudi Arabia. 

In order to do that, rainfall data was obtained from the Ministry of Agriculture and Water in Saudi 
Arabia for 28 stations.  It was then tabulated and analyse using the computer program Gumbel2 in order 
to obtain the intensity/duration/frequency curves representing 9 operational regions of the Kingdom 
(having at least 10-years of records). 

A set of curves was plotted using the intensity/duration/frequency data to be the basis of the 
analysis.  Tables representing the ratios of the intensity to that of 60 min. rainfall depth are constructed for 
the 28 stations.  From the intensity/duration data the ratios of intensity of the return period of 25-years to 
that of 10-years were calculated for durations of 10, 60, and 120 min. and tabulagted.  In the same tables a 
comparison was made between the ratios obtained and those of Bell's (1969).  Model curves obtained by 
regression analysis for each station also by using the intensity/duration data.  

The same analysis was performed for calculating the ratios of intensities corresponding to the 2, 
5, 25, 50, and 100-year value to that of the 10-year value for the 60 min. duration.  Then the results were 
tabulated and compared to Bell's (1969) ratios.  Model curves were also obtained using regression 
analysis methods. 

The results showed that the short duration/high intensity rainfall was far from the universal 
relationship suggested by Bell or Hershfield. 

The average values of the rainfall data were calculated for each region in the Kingdom and 
analysed using Gumbel 2 program to produce average intensity/duration data.  From these data, model 
curves representing each region were obtained.  From the tables constructed, the average densities were 
calculated for each region and model curves were obtaine as before.  

From the model curves obtained for each station, the average coefficients were calculated for 
each region.  The average values obtained from rainfall data intensities and from coefficients were 
tabulated and the model showing the least error was chosen as the representative model for that region. 
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