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source area. Wind erosion hazards had 

been assessed by the use of RBFN model. 

Standard values of RBFN model indices 

(fine sand in soil, sandy land percent, 

mean relief degree of land surface, the 

intensity of wind energy, vegetation 

percent and the degree of soil dryness) 

were extracted by the use of RS and GIS 

software (Huading et al., 2007). Among 

all RBFN model indices, only the 

vegetation percent index (EVI) has been 

changed in the studied years (Table 1). 

     Fine sand in soil and sandy land 

percent as two RBFN model indices were 

calculated by the following method:  

     The particle size distribution for the 

individual soils is described by four 

populations: clay, silt, medium or fine 

sand and coarse sand (Blott and Pye, 

2001). We derived global estimates from 

the soil texture class data given in the 

Food and Agriculture Organization 

(FAO)/ United Nations Educational, 

Scientific and Cultural Organization soil 

map of the World (Zobler, 1986). The 

texture categories are fine, medium, 

coarse or mixtures of them. In terms of 

standard soil textural triangle (Fitzpatrick, 

1980) based on the studies of Tegen et al. 

(2002), we assume that the coarse texture 

category includes sands, loamy sands and 

sandy loams.  

     The medium texture category includes 

sandy loams, loams, sandy clay loams, silt 

loams, silt, silt-clay loams and clay loams 

with <35% clay. The fine texture category 

includes clays, silt-clays, sandy clays, clay 

loams and silt-clay loams with>35% clay.  

     The sand, silt and clay particles percent 

in each texture category is estimated from 

the centroids of the appropriate texture 

classes in the textural triangle. Mean relief 

degree of land surface and the degree of 

soil dryness have been extracted from a 

geographical map and ratio of regional 

rainfall and heat precipitation in Iraq. The 

intensity of wind energy has been obtained 

for each pixel (Swera, 2005). EVI 

(Enhanced Vegetation Index) has been 

used to express the vegetation percent 

index. The source area has been divided in 

1 km2 pixels. The mean values of EVI for 

each pixel were calculated using the red 

and NIR reflectance (Equation 1) (Huete 

et al., 2002): 

EVI= G (NIR- RED)/ (NIR+ C1× RED+ 

C2× BLUE+ L)                     (Equation 1) 

Where 

EVI= Enhanced Vegetation Index 

C1 and C2 are the coefficients designed to 

correct the dust aerosol scattering and 

absorption which use the blue band to 

correct the dust aerosol influences in the 

red band (C1=6, C2=7.5). 

G= a gain factor (set at 2.5)  

L = a canopy background adjustment (set 

at 1.0) (Nagler et al., 2005)  

     Based on Tables 1 and 2, the wind 

erosion hazards map in the source area of 

western part of Iran’s dust storms has been 

prepared for 2003, 2005, 2007, 2009, 2011 

and 2013 (Fig. 1).  

     To determine the changes in the source 

area salinity over time, Landsat images 

were acquired during summer months (in 

2003, 2005, 2007, 2009, 2011 and 2013) 

when agricultural land use would be near 

its lowest value and the evaporation near 

its highest one (Gibson, 2012). After the 

images were processed, they were 

converted to the NDSI (Equation 2). This 

index was derived by dividing the 

differences of red and NIR to their sum. 

     NDSI= [(Band 3 - Band 4) / (Band 3 + 

Band 4)]    (Equation 2) 

The GIS software used in this paper is 

ArcGIS 9.3; RBFN model was run by 

MATLAB software. 

Results  
The input indices of the RBFN model for 

2003, 2005, 2007, 2009, 2011 and 2013 

were estimated and illustrated in Table 1. 

The mean EVI values are the only 

modifiable indices of RBFN model which 

have been changed across various study 

years (Table 1). The maximum and 

minimum values for EVI were 0.16 and 0 

for flat to undulating plains of 2003 and 


