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Chad-2004 by Jahi-Chikwendiu 

World Press Prize 2004 

(de Graaf, 2006) 
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Background 
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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 
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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
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Background 

Dust Climatology over West 
Asia 
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Background 

Dust Climatology over West 
Asia 
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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 
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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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Background 

Precipitation 
variation(1960-2010)  

Dust Climatology over Iran 
Tmax and Tmin 

Variation(1960-2010) 



 

11 Ahvaz (Khuzestan), Zabol or Zahedan (Sistan basin) and Tehran + IASBS-
Zanjan  

Background 
An Example of Current 
Needs for West Asia 
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Human Health  
(Asthma, infections, 
Meningitis in Africa, 
Valley Fever in the 

America’s) 
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s 
Iranian agreements on sand 

and dust stoms 

Background 
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Iranian agreements on sand 
and dust stoms 

Background 
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WMO Global Observing System in Support of 
 Multi-Hazard Early Warning Systems 

Governance and Organizational Issues 

Observing 
Systems & 

Forecasting of 
Hazards 

Emergency Planning,            
Preparedness and 

Response 

Communication & 
Dissemination 

Risk  
Identification 

Components of an Effective Early 
Warning System 



Observation mission: 

 MVIRI: 3 channels 

Spinning satellite 

Class 800 kg 

Observation missions: 

 SEVIRI: 12 channels 

 GERB 

Spinning satellite 

       Class 2 tons 

1977 2020          and      

2022 

2002 

Meteosat History & Future 

MFG MSG 

 MTG-I and MTG-S 

Observation missions: 

 Flex.Comb. Imager: 16 channels 

 Infra-Red Sounder 

 Lightning Imager 

 UVN 

3-axis stabilised satellites 

  Twin Sat configuration 

 Class 3.6 – 3.7 tons 
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 22 ...ارائه سامانه طبقه بندی طوفانهای گرد و غبار



 

 23 ...ارائه سامانه طبقه بندی طوفانهای گرد و غبار



 
WMO – visibility 

 
The greatest distance that a black object 
of “suitable dimensions,” situated near the 
ground, can be seen and recognized when 

observed against a background of fog 
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In-situ Estimations 
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In-situ Estimations 
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In-situ Estimations 

Visibility Categorization 
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In-situ Estimations 
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Mean Sea Level 
Pressure(mb) 

Synoptical analysis 

July 4, 2009 

July 5, 2009 

July 6, 2009 
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500 hPa Level 

July 4, 2009 July 4, 2009 July 4, 2009 

Synoptical analysis 
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850 hPa zonal 
wind 

July 4, 2009 July 5, 2009 July 6, 2009 

Synoptical analysis 
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850 hPa 
merdional wind 

Synoptical analysis 

July 4, 2009 July 6, 2009 July 5, 2009 
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Numerical analysis 

 

July 6, 2009 July 5, 2009 July 4, 2009 
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July 4, 2009 

EUMETSAT 

Spectral Analysis 

July 5, 2009 July 6, 2009 



Satellite Remote 
Sensing(Spectral Analysis) 

35 



: Reflectance at the top of atmosphere in 0.469 µm 

: Reflectance at the top of atmosphere in 2.13 µm 

1 
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Dust Enhancement 
Algorithms: 

Spectral Analysis 

Qu(2006) 



Dust Enhancement 
Algorithms: 

BTD= (BT11µm - BT12µm ) 

BT11µm: Brightness Temperature at MODIS band 31 

BT12µm: Brightness Temperature at MODIS band 32 

2 
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Spectral Analysis 



TDI = C0 +C1× BT20+C2 × BT30+ C3×BT31+C4×BT32     3 

BT: Brightness Temperature of MODIS 
bands20, 30,31and 32. 

Coefficients 
of equation 

C4 C3 C2 C1 C0 

0.5883 -.7068 0.0260 0.1227 -7.937 

                                           

(Hao& Qu,2007) 
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Dust Enhancement 
Algorithms: 

Spectral Analysis 



Applying 
thresholds 

5 July 2009 

 

 If  0.19<=NDDI<0.28   AND  then  DUST 
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Spectral Analysis 



Applying 
thresholds 

 
              

 

 

 

  

                           

If TDI>=5.1K    AND   278< BT31< 288         then  THICK DUST 

if 3.5K<=TDI < 5.1K   AND  278< BT31< 288  then  THIN DUST  

5 July 2009 
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Spectral Analysis 



 

 If  BT31-BT32<-0.5 then  DUST 

Applying 
thresholds 

5 July 2009 

41 

Spectral Analysis 
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5 July 2009 

Applying 
thresholds 

 
              

 
 
   If  BT31<278K then  Cloud 

 
 

 
 

Spectral Analysis 
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5 July 2009 17 September 2008 

Spectral Analysis 

Visibility Categorization 

Visibility = 2217.46 + 1479.4*BT31-BT32 + 6844.46*NDDI 
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Spectral Analysis 

Dust Indices verification 
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NDDI Index BTD Index TDI Index 

Spectral Analysis 

July 5, 2009 

Empirial AOT 



46 

Spectral Analysis 

Dust Indices verification 
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Spectral Analysis 

Empirical AOT verification 
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Spectral Analysis 

Empirical AOT verification 
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Spectral Analysis 

Dust Classification Approach 
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Spectral Analysis 

Dust Classification Approach 
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12.07.2016.12 UTC 
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15.07.2016.12 UTC 

y = 5414.9e-4E-04x 
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r=0.8

Sistan July 2016 Dust Event 

16.07.2016.12 UTC 

17.07.2016.12 UTC 



Source: UNICEF 

Only 
together
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Thank you 
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Mount Damavand  


