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1. Sources of SDS 

 Anthropogenic 

 Natural 

 

2. Dust Sources Categorization 

 Deserts 

 Agricultural Fields 

 Dried River Beds, Lakes, Dams 

 Degraded Rangelands 

 Dried Wetlands 

 

3. Dust Particles (Dust Compositions) 

 Mineral 

 Transportation (Road) 

 Civil Construction 

 Agricultural 

 Industrial (Factories) 
 

4. Developed Methodologies in SDS sources identification 

Outline: 



Sand storms and dust storms bear inextricable relationships and hence SDS 

is used as a general term to refer to both unless clarified in my presentation. 
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Definitions of Sand & Dust 

Storms 

Imen Gherboudi et al. 2017 

Dust Storm  

Sand Storm  
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Sources of SDS:  

A General Overview of SDS 

Van Donkelaar et al 

World Dust Belt  
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Sources of SDS:  

Natural Dust Sources 
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Sources of SDS:  

(1) Anthropogenic Dust the USA 
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Sources of SDS:  

(2) Anthropogenic Dust the China 

Agricultural Industrialization Economy 



Uni. Of Tehran 

Sources of SDS:  

(3)Anthropogenic Dust West Asia 

(1) the decision by the Iraqi government to initiate the 1980-88 war against Iran; 
(2) Iraq's invasion of Kuwait and the ensuing 1991; 
(3) The sanctions regime which has been in place since August 1990; 
(4)  Collapse of Saddam Hussein's regime 2003; 
(5) After Saddam Hussein's regime.  



Deserts 
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Dust Sources Categorization 



 

Agricultural Fields 
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Dust Sources Categorization 



 

Dried River 

Beds,  

Lakes and  

Dams 
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Dust Sources Categorization 



 

Degraded  

Rangelands 
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Dust Sources Categorization 



Dried  

Wetlands 
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Dust Sources Categorization 



Mineral 
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Dust Composition 

 Puneet Kollipara  2013 

https://cen.acs.org/static/about/staff_landing.html
https://cen.acs.org/static/about/staff_landing.html
https://cen.acs.org/static/about/staff_landing.html
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(Road) 
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Dust Composition 



Civil  

Construction 
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Dust Composition 



 

Agricultural 
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Dust Composition 



 

Industrial  

(Factories) 
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Dust Composition 



Dust storm is a complex and 

multidisciplinary and global 

phenomenon which is difficult to be 

described by a simple theoretical 

physical or mathematical models. 

Therefore we have to work 

multidimensionally 
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Fist Conclusion  

../German village hit by sand storm - no comment.mp4
../German village hit by sand storm - no comment.mp4
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The First Experiment, 2013 
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Criteria Development for 

Dust storms Source 

Identification 

1. Mechanisms on dust sources 

 Land degradation mechanisms 

 Intensity level of dust storm activities (sever, middle and low) 

 Ecology & Ecosystem type 

 Climate conditions 

 Spatial Expansion and Temporal Characteristics 

 Scope of activity (Global, Regional, and Local) 

 Socioeconomic and population conditions 

2. Beneficiaries and stakeholders (from national to local) 

 Capability in combat, management, measurement, and monitoring of the activities 
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Criteria for Dust storms Source 

Identification: the results 



Remote sensing-based Land Degradation 

Index for Dust Sources (LDIDS):  

The Second Experiment, 2017 
  

Ali Darvishi Boloorani*, Mohsen Bakhtiari,  
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Remote Sensing Based Sources 

Identification: an experiment 

in Khuzestsn 
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• Wind Erosion Index (WEI),  

• Normalized Environment Health Index (NEHI) and 

• Modified Vegetation Water Supply Index (MVWSI)  

 

are developed as inputs into Artificial Neural Network 

(ANN) algorithm to developing Land Degradation 

Index in association with Dust Sources (LDIDS) using 

MODIS time-series in Khuzestan province (2000-2014) 

Introduction 

Uni. Of Tehran 

LDIDS 
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LDIDS Procedure 
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2

RNDVI
MVWSI

RLST


1. MVWSI: Modified Vegetation Water Supply Index was developed for drought monitoring 

by Men-xin and Hou-quan (2015) LST
RLST

LST

NDVI
RNDVI

NDVI





MVWSI is between 0 and 1: the smaller value, the less vegetation water supply and the more 

severe drought (Men-xin and Hou-quan, 2015).   

Uni. Of Tehran

LDIDS Components 

 

  
2. NEHI: Normalized Environmental Health index developed for modeling health 

environment in regional scale as follows: 

NEHI is between of -1 to 1, the smaller values indicate the more critical condition of the 

environment and ecosystem.  
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3. WEI: Wind Erosion Index was developed for 

modeling wind erosion potential as follows: 

 

 

WEI is wind erosion potential 
W is mean monthly speed of wind at 10 meter above ground (km/h) 

P-E is evapotranspiration index of Thornthwaite–Mather  
R is mean monthly of precipitation (mm) and  

T is mean monthly of  air temperature (°C) 

2(P E)WWEI  
1

2

R
P E

T


 


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Data and Study Area 

Type Source Description data  

Surface products MODIS Land surface temperature LST 

Surface products MODIS Normalized difference vegetation index NDVI 

Point Meteorological data Mean precipitation R 

Point Meteorological data Mean air temperature T 

Pont Meteorological data  Mean wind speed W 
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The map of LDIDS for 2014, Greater values (red color) present more degraded lands in association with dust sources  
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LDIDS Validation 

LDIDS Map Ground Truth  Map 
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What is Next? 

(i) How two mentioned methodologies can be 

combined for a more precise Dust Sources 

Identification? 

 

(ii) How to develop LDIDS with more sophisticated 

methodologies and other remote sensing and 

metrology data? 

 

(iii) How to use the results for SDS Economical Impact 

Assessment, SDS Vulnerability Mapping and SDS 

planning for competing, etc? 
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What is Next? 

Iran National Space Administration will support a International 

Remote Sensing Based Project/Program on SDS and Looking for 

the Participants of the Regional and International Cooperation 

and Collaborations. 
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