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Problem and location 
Dust and sand storms wreak havoc! 

Potential to cause loss of lives 

Disrupt traffic, cause accidents 

MODIS 3-2-1 
November 27 2005 



Problem and location 
They have other major impacts! 

PM-10:   655.4 ug/m3 
PM-2.5:  94.2 ug/m3 
@ 16:00 hrs 

Ciudad Juárez 

El Paso, TX 
NOM-025-SSA1-1993 
150 µg/m3, en 24 horas una vez al año  

Health Hazards 

Web camera TCEQ: Ranger Peak El Paso, TX. 

March 26 2010; left 8:30 and right 18:00 hrs. 

Influence Climate 

Goudie and Middleton 2006 

Potential Hazatds 

List about 50 potential hazards 
related to dust storms. 
 
Separated in environmental and 
human related consequences. 
 
• Climatic change 
• Influence cloud nucleation 
• Glacier mass budget alteration 
• Ocean productivity 
• Nutrient dispersion 
• Radiative forcing 
• Soil erosions 
• Air pollution 
• Animal suffocation 
• Asthma and allergies  incidence 
• Pollutant and disease transport 
• Transport disruption 
• Etc., 



Where and what are the sources? 

OBJECTIVES 
• Identify the 
prevalent sources of 
aeolian erosion in the 
central and northern 
Chihuahuan Desert 
 
• Characterize the 
those sources 
according to their 
geomorphological 
setting and land 
cover 
 
• Generate a robust 
database that would 
account for most of 
the source areas of 
dust storms 



Where and what are the sources? 

BACKGROUND 

Rivera, et al. 2010. GOES 2002 – 
03, 5E 130P 

Lee, et al. 2011 MODIS 2001 -09, 
27E, 625P 

Lee, et al. 2009 MODIS 2003, 1E, 146P 

Baddock, et al. 2011 MODIS 2001 - 09, 26E, ?P 



What have we learned? 
Obvious!  
There area NATURAL and 
ANTHROPOGENIC sources 
as well as natural and anthropogenic 
conditional and triggering factors. 

NOT so obvious!  
• Areas areas area geomorphically 

generated/conditioned and 
naturally and/or anthropogenically 
affected. 

• Some areas are complex. e.g. 
several geomorphic classes plus 
anthropogenic activity in a small 
spatial location. 

• Technical data: 
climatology/meteorology of dust 
events. 
Geomorphology/land cover/sediment 
classes of sources. 
Chemical and mineralogical makeup. 

March 12 2016 



What have we learned? 
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What have we learned? 
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What have we learned? 
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  Particle Size Distribution  
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Mix of sediments: erosional agents 
and eroding dust generators. 
Presence of other significant eroding 
mechanisms 



What have we learned? 

Inundation areas that act as sediment 
recharge areas. 
Presence of easily erodible crusts: flakes 
(clay) and efflorescent salts. 
Potential chemical hazards. 
 

  Particle Size Distribution  
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LG-24-03-07-004(.5g-5%) - Average, Tuesday, September 23, 2008 2:09:35 PM

LG-003 - Average, Tuesday, June 27, 2006 3:32:52 PM

LG-003 
(2006) 

LG-004 
(2007) 
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What have we learned? 
Lack of roughness elements. 
Large, elongated and mountain flanked 
erosional surfaces. 
Heavy presence of anthropogenic 
disruption (agriculture and roads). 
 



What have we learned? 

Resetting control Agust 07 2006 MODIS R:7 G: 2 B:1 



Conclusions 

• Specific geomorphic settings are identified, that form “Hot Spots”. e.g. WS, 
BDM, North PLP, Ascension, Flood plains of the Casas Grandes, Sta. Maria and 
Del Carmen, etc. as well of some of the mega-agricultural fields in the region. 
 

• Detailed point based source characterization of dust sources is achieved with a 
robust database both spatially and temporally. 
 

• We are able to identify the most relevant geomorphic (alluvial, playas, flood 
plains and river deltas) and land cover (rangeland, barren flat surfaces, 
agricultural fields) classes and their sedimentological characteristics in the 
central and northern Chihuahuan Desert. 

 
• Establish a base for continuing evaluation of the Chihuahuan Desert region as 

significant source of mineral aerosols in North America and their regional and 
global implications. 
 

• Establish the need to initiate an action plan for monitoring and informing 
about dust storms and their potential hazards to the affected population. 


