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Background 
Dust Climatology over West Asia 



Direct and indirect radiative forcing, ocean and terrestrial 
biogeochemistry and atmospheric chemistry (Mahowald et al., 2002) 

Mineral dust in the Earth climate system: 
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Background 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=oqz6iaqhmo9pCM&tbnid=jLD2V39un46bBM:&ved=0CAUQjRw&url=http://www.geo.cornell.edu/eas/PeoplePlaces/Faculty/mahowald/dust.htm&ei=DqthUaGINIrA8AS04IGQCQ&bvm=bv.44770516,d.eWU&psig=AFQjCNFq_wdL2QfH1KBhtp-jEC-__Viwhw&ust=1365441574042499
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Background 

Available at: 

http://www.wmo.int/pages/prog/arep/wwrp/new/docu

ments/1121_SDS_Technical_Report_en.pdf 

 

 

Ginoux  et al.2012 

http://www.wmo.int/pages/prog/arep/wwrp/new/documents/1121_SDS_Technical_Report_en.pdf
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/1121_SDS_Technical_Report_en.pdf
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/1121_SDS_Technical_Report_en.pdf
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/1121_SDS_Technical_Report_en.pdf
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Percentage change in average annual temperature by 2100 from 1960-1990 baseline 

climate, averaged over 21 CMIP3 models for West Asia. The size of each pixel represents 

the level of agreement between models (Met Office, 2011).  

Background 
Dust Climatology over West 

Asia 

http://www.wmo.int/pages/prog/arep/wwrp/new/do

cuments/1121_SDS_Technical_Report_en.pdf 
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Percentage change in average annual precipitation by 2100 from 1960-1990 baseline 

climate, averaged over 21 CMIP3 models for West Asia. The size of each pixel represents 

the level of agreement between models (Met Office, 2011).  

Background 
Dust Climatology over West 

Asia 
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Human Health  
(Asthma, infections, 
Meningitis in Africa, 
Valley Fever in the 

America’s) 
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Examples of cooperation between 
WMO SDS-WAS & IRIMO 
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Tehran Ministerial Declaration 
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Examples of cooperation between WMO SDS-WAS & IRIMO 
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Examples of cooperation between 
WMO SDS-WAS & IRIMO 



Current need for Validation of 
NWP over west Asia  

WMO SDS-WAS 
IMPLEMENTATION PLAN 

2015-2020 
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Distribution of  dust sources over the Middle East. The black circled sources are numbered as 1, Lake Tana of Ethiopia;  2,Danakil Desert of Ethiopia3, northeast Sudan; 
4, Jordan River 5, Hadramawt region; 6, Empty Quarter; 7, highlands of Saudi Arabia;  8, Mesopotamia; 9, Urumia Lake of Iran; 10, coastal desert of Iran; 11, Hamun-i-
Mashkel; 12, Dasht-e Lut Desert of Iran; 13, Dasht-e Kavir Desert of Iran; 14,Qobustan in Azerbaijan; 15, Atrek delta of Turkmenistan; 16, Aral Sea, 17 Turan plain of 
Uzbekistan; desert of Rajasthan in India; 18, southern drainage basin  of the Hindu Kush in Afghanistan; 19, ephemeral lakes around the city of Zabol; 20, Hamun-i-
Mashkel of Pakistan; 21, Makran coast of Pakistan; and 22, Rann of Kutch in India ; 23, desert of Rajasthan in India 

Background Distribution of  dust sources over the Middle East 
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Seasonal Distribution of  AOT over the Middle East 
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A) Jan 

B) Feb 

2001-2016 12-50 ºN, 23-75ºW 

MODIS MOD08 

c) Mar 
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Seasonal Distribution of 925mb wind field and AOT 
over the Middle East 
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Seasonal Distribution of 925mb wind field and AOT 
over the Middle East 
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Seasonal Distribution of 925mb wind field and AOT 
over the Middle East 
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6 Empty 
Quarter 

7 highlands of Saudi Arabia 

8 Mesopotamia 

18 southern  
drainage basin   

of the Hindu Kush  

19 ephemeral lakes around the city of Zabol 

9 Urumia 
 Lake 
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Impacts of climate and synoptic fluctuations on dust storm activity over the Middle East(Submitted to Atm. Env.) 
Soodabeh Namdari,  Neamat Karimi, Armin Sorooshian, GholamHasan Mohammadi5, Saviz Sehatkashani 

Monthly mean AOD in study 
region for March 2012 (left) 
and March 2014 (right).  

Composite anomaly chart 
at 250 and 500 hPa. Colors 
denote wind speed 
anomaly (m s-1) and violet 
solid lines represent 
geopotential contour 
anomalies at 500 hPa 
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Correlations between AOD-Precipitation and AOD-Temperature for the entire region 
for all months between 2000-2015. Each marker represents a single month. 

Impacts of climate and synoptic fluctuations on dust storm activity over the Middle East(Submitted to Atm. Env.) 
Soodabeh Namdari,  Neamat Karimi, Armin Sorooshian, GholamHasan Mohammadi5, Saviz Sehatkashani 
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The Lake Urmia Environmental Disaster in Iran: A Look at Aerosol Pollution (submitted to PNAS)   
Ali  Hossein  Mardi, Ali  Khaghani,  Alexander  B.  MacDonald, Armin  Sorooshian, Phu Nguyen, Neamat  Karimi, 
Parisa  Heidary, Nima  Karimi, Peyman  Saemian,  Massoud Tajrishy, Saviz Sehatkashani  

(a) Spatial distribution of AOD percent change 
between 2008-2015 as compared to 2001-2007. 
Uncolored pixels represent an insufficient 
number of data points. (b) Spatial  distribution  
of  mean  annual  AOD  for  all  years  between 
2001  and  2015. Uncolored pixels represent an 
insufficient number of data points.  

(a) 

(b) 
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Dust Enhancement Techniques 
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Dust Classification, visibility and AOT estimation 
interface according to their physical properties 
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a combination of the AOD data retrieved using dark-target and deep blue 
(DB) algorithms. Daily level-3 products (collection 5.1), consisting of daily 
global gridded data of aerosol parameters at a resolution of (110 km) AOD from MODIS, for October–April 

2015–2016 (left column) and for May–September 2015–2016 (right column) 



AERONET Aerosol Robotic Network-Twenty Years of Observations and 

Research 

AERONET provides a long-term, continuous public 

database of aerosol optical, microphysical, and 

radiative properties for aerosol research and 

characterization, validation of satellite measurements, 

and synergism with other databases.   

The AERONET program is a federation of ground-

based remote sensing aerosol networks established 

by NASA and LOA-PHOTONS (CNRS) and has been 

expanded by collaborators from international agencies, 

institutes, universities, individual scientists and 

partners.   

15 May 

1993 

15 May  

2013 

• >7000 citations 
• >400 sites 
• Over 80 countries 
• http://aeronet.gsfc.nasa.go

v 

The  importance of Ground-based 
remote sensing  
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Ahvaz (Khuzestan), Zabol or Zahedan (Sistan basin) and Tehran + IASBS-

Zanjan  

An Example of Current 
Needs for West Asia 
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Examples of cooperation between 
WMO SDS-WAS & IRIMO 

GLOBE scientific-educational Programme  
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Global  Global Atmospheric Watch  
Aerosol Programme 
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PM10 & PM2.5 sampeling 

EN 12341 & 14907 methods 

Weighting 20ºC 
30-35% RH 

In-situ dust characterization 



PM10 and PM2.5 measurements in air quality networks 

 Reference method: gravimetric method 

Sampled  filter Blank filter 

Conditioning 

  RH (50±5%)  y T(20±1ºC) 24-h 

- Filter weight (W1) 

Conditioning 

  RH (50±5%)  y T(20±1ºC) 24-h 

- Filter weight 

(W2) 

Pump 

PM= 
Volume 

(W2-W1) 
µg/m3 
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In-situ dust characterization 
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Opportunities for future cooperation 
between WMO SDS-WAS & IRIMO 
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Opportunities for future cooperation 
between WMO SDS-WAS & IRIMO 

In-situ dust characterization 

Ground-based remote sensing  



Source: UNICEF 

Only 
together
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