
29 

 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY, 10(10) June 2015, Pages: 29-33 

Ali Saeedi et al, 2015 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY 

 
© 2015 AENSI Publisher All rights reserved 

ISSN:1816-9112  

Open Access Journal 

Copyright © 2015 by authors and American-Eurasian Network for Scientific 

Information. 

 

This work is licensed under the Creative Commons Attribution International License 

(CC BY). http://creativecommons.org/licenses/by/4.0/ 

  

 

A Comparative Study of Interpolation 
Methods for Mapping Alluvium Thickness 
Using Geostatistical Estimators and GIS 
(Case of Mobarakabad Plain in Pasargad, 
Fars Province)   
1Ali Saeedi, 2Seyyed Masoud Solimanpour, 3Saeed Mohtasham Nia 

 

ABSTRACT 
Controlling and exploiting surface runoffs can be used a good strategy to prevent water waste 
and improve the quality of wells. To this end, the application of flood spreading not only is a 

simple and cost-effective way to control surface runoffs but also it improves the quality of the 

environment and increases the income level of people living in areas suffering from water 
shortage. Suitable site locating for the optimal use of flood is considered as one of the most 

important factors determining the success of flood spreading projects. Building upon the results 
of research on suitable site locating for flood spreading purposes, the present study provided a 

comparative analysis of interpolation methods for mapping alluvium thickness using 

geostatistical and GIS estimators in Mobarakabad plain located at northwest of Pasargad, Fars 
Province. To do so, ID, GPI, LPI, RBF, Krigging, and CoKrigging interpolation methods were 

employed for mapping alluvium thickness as informational layers affecting locating of sites 

suitable for flood spreading. According to the findings, of methods under analysis; Gaussian-
type Krigging with a Root Mean Squared Error (RMSE) of 4.7 was found to be the best 

interpolation technique.  
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INTRODUCTION 

 

 Given the climatic conditions of Iran and an average rainfall of 242 mm which is less than one third of 

global average rainfall, water shortage is considered as one of the difficulties facing the development of the 

Iranian economy especial in the agriculture sector. The excessive extraction of water and drilling unlicensed 

wells in a land whose average rainfall in 47% of its total area is estimated to be only 11 mm have resulted in the 

dryness of many wells and aqueducts (Kosar, 1994). 

 Iran’s population that was less than 10 million persons in 1920 is estimated to be over 70 million persons at 

present and Iran is the seventeenth most populated country in the world. It is also predicted that by 2050, our 

country will be among the top ten populous countries in the world. The per capita renewable water that was 

equal to about 3000 m
3
 in 1921 is said to have been reduced to 1900 m

3
 at present and the situation will be much 

more aggravated in the future (Amir Beigi, 2003). Such evidence confirms a report published by FAO experts 

who stated that the per capita renewable water was equal to 2200 m
3
 in 1900 and it is predicted that it reduces to 

726 to 860 m
3
 by 2025. Therefore, Iran is a country that is facing severe water shortage (UN, 1990).  

 Accordingly, controlling surface runoffs through artificial recharge and the appropriate use of water 

resources is the most rational way to ensure sufficient and long-term water discharge from wells, aqueducts, and 

springs and can prevent the salt water intrusion in internal and coastal aquifers (Kosar, 1992). The achievement 

of such objectives through the application of flood spreading not only is a simple and cost-effective way to 
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control surface runoffs but also it improves the quality of the environment and increases the income level of 

those living in areas suffering from water shortage (Kosar, 1994). As such, flood spreading is one of the 

mechanisms used to manage water resources in arid and semiarid areas and it can positively affect ground water 

resources (Ananymous, 2004). Flood spreading as a flood irrigation technique was practiced commonly from 

old times in different regions in the world. It should be mentioned that it is possible to spread not only flood but 

also any high quality water through this method (Soleimanpour, et al., 2013).  

  Suitable site locating with the aim of the optimal use of flood is one of the most important factors affecting 

the success of flood spreading projects. Therefore, a detailed study of the intended region is essential before 

conducting flood spreading projects. An important stage when conducting such studies is for mapping alluvium 

thickness. Given the significance of such maps in flood spreading projects, the present study is going to conduct 

a comparative analysis of interpolation methods used to prepare such maps through the Geography Information 

System (GIS) in Mobarakabad plain located in Pasargad, Fars Province.  

 Multiple methods can be used for interpolating a variable including Thiessen classical method and 

arithmetic mean. However, such methods are not sufficiently accurate as they do not consider the arrangement 

of data and correlations between them. Therefore, the use of geostatistical estimators can increase computational 

accuracy. Besides, such estimators are easily available at the Geography Information System (GIS) (Saeedi, 

2015).  

 In a similar study, Kazemi Kazemabadi (2012) prepared alluvium thickness maps in the watershed basin of 

Sarpaniran plain in Fars Province. The results indicated that Krigging with a RMSE of 7.87 was the best 

interpolation technique for mapping alluvium thickness to locate sites suitable for flood spreading.  

 

Geographical location of the region under study: 

 Mobarakabad plain is located at 52 47' 50'' to 53 9' 32'' E and 30 10' 37'' to 30 21' 35'' N with a total area of 

37640 hectare as a part of the watershed basin of Sivand Dam in the northwest part of Pasargard County (Fig. 

1). The average height of the plain from the sea level is 2310 meter with a semi wet climate and an average 

rainfall of 544 mm. the region under study is located at Zagros Zone and is a part of high or internal Zagros. Old 

to recent formations in Mobarakabad plain are Sourme-Fahleyan, Ghedon, Dareyan, Kazhdomi, Sarvak, and 

quaternary sediments and they have been divided into Q1, Q2, Q3, and Q4, respectively (Saeedi, 2015).  

 

 
Fig. 1: Geographical location of region under study. 

 

 Alluvium thickness can be considered from two perspectives: the total alluvium thickness (from the aquifer 

bottom to the ground surface) and dry alluvium thickness.  

 

A. Total alluvium thickness: 

 Different methods are used to prepare total alluvium thickness maps, most important of which are 

geophysical (geoelectric) methods, the use of slopes of geology layers and their cross-sections, and well logs. 

Slopes of geology layers and their cross-sections from the maps provided by the Iranian Geology Organization 

were used in this study.  
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B. Dry alluvium thickness: 

 The data from three wells in the plain were used to prepare dry alluvium thickness. It should be mentioned 

that the thickness in the intersection between the plain and rock units was set zero. Finally, the available data 

were submitted in the form of a digital file into Arc GIS 10.1 Interpolation and the alluvium thickness maps 

were plotted. Technical specifications of the three wells under study provided by the Fars Regional Water 

Organization in 2010 were used to draw alluvium thickness maps (Fig. 2). In addition, a total number of 23 

auxiliary points were used because of the extension of the region under study, the lack of sampled points, and 

providing the possibility of interpolation with the desired accuracy (given the ground structure, changes in 

alluvium depth in the region, and impossibility of conducting geoelectric experiments or drilling other wells to 

use the available data optimally). These points were used as auxiliary points in interpolations.  

 

 
 

Fig. 2: Geographical location of wells under study. 

 

 In the next stage, interpolation methods including Inverse Distance Weighting (IDW), Global Polynomial 

Interpolation (GPI),  Local Polynomial Interpolation (LPI), Radial Basis Functions (RBF), Krigging, and 

CoKrigging were used for mapping alluvium thickness as effective informational layers to locate suitable sites 

for flood spreading.  

 

Results: 

 An appropriate interpolation method can be used to change point maps into raster maps. The best method is 

one with the minimum RMSE value. In other words, the closer RMSE value to zero, the more precise will be the 

technique. RMSE values for different interpolation methods were analyzed as shown in Table 1. As can be seen, 

the best interpolation technique to change point maps into raster maps is Gaussian-type Krigging with a Root 

Mean Squared Error (RMSE) of 4.7.  
 

Table 1: RMSE values for different interpolation methods. 

Interpolation method RMSE Interpolation method RMSE Interpolation method RMSE 
Inverse Distance 

Weighting 

5.8 Kriging (gaussian) 4.7 CoKirging (pentaspherical) 5.54 

Global Polynomial 

Interpolation 

7.3 Kriging (rational quadratic) 5.78 CoKriging (exponential) 6.02 

Local Polynomial 
Interpolation 

5.51 Kriging (hole effect) 6.07 CoKriging (gaussian) 5.13 

Radial Basis Functions 5.08 Kriging (k-bessel) 5.13 CoKriging (rational 

quadratic) 

5.74 

Kriging (circular) 5.57 Kriging (j-bessel) 6.13 CoKriging (hole effect) 6.48 
Kriging (spherical) 5.43 Kriging (stable) 5.15 CoKriging (k-bessel) 5.13 

Kriging (tetraspherical) 5.56 CoKriging (circular) 5.47 CoKriging (j-bessel) 6.46 
Kirging (pentaspherical) 5.56 CoKriging (spherical) 5.5 CoKriging (stable) 5.27 

Kriging (exponential) 6.07 CoKriging (tetraspherical) 5.12   
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 After preparing interpolated raster maps in accordance with the classification presented in Table 2, alluvium 

thickness (arid layer thickness) map was prepared as shown in Fig. 3. In addition, the size and percentage of the 

area of each alluvium thickness class are presented in Table 3.  

 
Table 2: Classification of dry layer thickness in terms of suitability/unsuitability of flood spreading 

Class Unsuitable Suitable 

Arid layer thickness (m) 0-8 8 < 

 

 
Fig. 3: Alluvium thickness classes in the region under study. 
 

Table 3: Range and percentage of the area of each alluvium thickness class. 

Area (%) Area (ha) Range (m) Class 

91.34 34013.06 0-8 Unsuitable 
9.66 3637 8 < Suitable 

 

 The results of this study suggested that alluvium thickness in the region under study is very small and this 

affected the classification of the layers. For instance, as can be seen in Table 3; layers with a thickness of more 

than 8 m are among suitable sites for flood spreading which account for 9.66% of the area in the region under 

study. Most of thicknesses are located in quaternary sites that are good for flood spreading.  

 

Suggestions: 

- Based on the findings of this study, more points are recommended to be used for changing point maps into 

raster maps using interpolation methods.  

- When locating flood spreading sites using GIS, mathematics overlap models are suggested to be used as 

these models are efficient in finding suitable flood spreading sites and thus the range of such sites increases.   

- In studies conducted for locating flood spreading sites using alluvium thickness, researchers are advised to 

use dry sediment layer thickness as well.  

- In research conducted for locating flood spreading sites using geological factors, researchers are suggested 

to use quaternary unit maps.  

- When using geology formations maps to locate suitable flood spreading sites, it is suggested that upstream 

formations be studied in terms of sensitivity to erosion.  
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