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Highlights 

The results of this research showed that Local Polynomial Interpolation (1 and 2 
power) was the best method to estimate precipitation parameters except spring and June 
precipitation. Because, it had the highest accuracy and the lowest error for estimating of 
these parameters. Semivariograms analysis indicated that annual and June precipitation 
were best fitted to Exponential model, also, autumn, spring, December and May 
precipitation by Spherical model. Results base on final maps showed that amount of 
annual, autumn, November, December and June rainfall were lower in northern than 
southern regions. Moreover, the results of this research showed that about 65.62 
percentage of agricultural lands of Aq-Qalla had suitable level of annual rainfall  
(300-400 mm). Also, in this area autumn rainfall varied from 101.11 to 166.08 mm. The 
results indicated that annual and autumn rainfall requirements of current crops such as 
wheat, barley and canola are provided in this township. But, amount of spring and June 
rainfall are non-suitable in this area. Wide area in Aq-Qalla township were under 10 mm 
rainfall in June which is not enough for grain filling period.  
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Importance 

Aq-Qalla township is one of the most important areas for crops production in 
Golestan province. Most of the areas are used for rainfed farming of crops, such as 
wheat, barely and canola. Weather variables such as temperature and precipitation 
influence crop production especially under rainfed conditions. In general, agriculture 
in Aq-Qalla township is depending on rainfall. The amount of water available to 
plants strongly depends on the rainy seasons onset, rainfall length and temporal 
distribution, hence can determine a success or failure of a cropping growth season. 
Information about growing season characteristics in relation to rainfall pattern could 
help small holder farmers to make informed decisions for designing strategic planting 
management options that increase the chance for a successful and profitable season. 
Also, this research provides information at local level that could be used by farmers 
to increase yield in rainfed condition of Aq-Qalla township.   

Introduction (Hypothesis and aims) 

Climate condition is one of the most important factors which affect agricultural 
production. Amongst climate parameters, rainfall variability is one of the most 
crucial factors which has important role on agricultural production because of its 
effect on available water for plants. Therefore, agriculture is sensitive and vulnerable 
to rainfall (Mosaedi and Kahe, 2012). The type of interpolation method is one of the 
most important issues involved in mapping of rain. In recent years, geostatistics has 
been proven to effectively assess the variability of environmental properties (Webster 
and Oliver, 2001; Sun et al., 2009). Geostatistics provides a set of statistical tools for 
analyzing spatial variability and spatial interpolation. These techniques produce not 
only prediction surfaces but also error or uncertainty surfaces. In general, 
geostatistical methods have being used to estimate and map in unsampled areas. It is 
based on the theory of a regionalized variable which is distributed in space (with 
spatial coordinates) and shows spatial auto correlation such that samples close 
together in space are more alike than those that are further apart. Geostatistics uses 
the variogram technique (or semivariogram) to measure the spatial variability of a 
regionalized variable, and provides the input parameters for the spatial interpolation 
of kriging (Goovaerts, 1999; Webster and Oliver, 2001). The present study was 
therefore carried out with the objective of investigation of different interpolation 
methods for estimation and zoning of effective precipitation in agricultural lands of 
Aq-Qalla township.  
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Other Information (including tables and figures) 
 

Table 1. Zoning of spring rainfall in agricultural lands of Aq-Qalla township.  
 

Amount of rain (mm) Area (ha) Zone area/ total area (%) Quality value for rainfed 
cropping 

40.41-80 70044.50 63.99 Non-suitable 
80-110 38094.30 34.80 Semi-suitable 
110-118 1309.97 1.19 Suitable 

 
 

 

Figure 1. June rainfall map in agricultural lands of Aq-Qalla township.  

 


