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Motivations
• A recent study (Tong et al. 2017) shows a 

rapid intensification of dust storm 
activity over the southwestern United 
States in the past decades. 



Motivations (cont.)

• For example, the frequency of windblown dust storms has increased 
240% from 1990s to 2000s. 

• Increasing dust storms can worsen air quality in the region. 
• The study also finds that the intensification of dust events has a 

close connection with a fast-rising infectious disease (valley fever) 
caused by inhaling soil-dwelling fungi (Coccidioides immitis and C. 
posadasii) in the southwestern United States.

• Hydrometeorological conditions play an important role in dust storm 
activities, including winds, precipitation, soil moisture, atmospheric 
boundary stability, land surface types, etc.

• Influence of large-scale environment on hydrometeorological 
conditions.



Datasets

NASA Goddard Earth Sciences (GES) Data and Information 
Services Center (DISC), one of the 12 NASA data centers, is 
home to multidisciplinary data archives such as precipitation, 
hydrology, atmospheric chemistry, atmospheric dynamics.

• NLDAS (North American Land Data Assimilation System) 
datasets (1979 – present)

• MERRA-2 (Modern Era Retrospective-analysis for 
Research and Applications) datasets (1980 – present)

• TRMM (Tropical Rainfall Measuring Mission) Multi-
satellite Precipitation Analysis (1998 – present), 

• Integrated Multi-satellitE Retrievals for GPM (IMERG) 
(2014 – present, soon 1998 – present)



Surface Dust Time Series
• Surface dust mass 

concentration (MERRA2)



SFC Dust Time Series (cont.)



SFC Wind Speed Time Series



SFC Wind Speed Time Series (cont.)



Hydrometeorological Conditions
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2010s
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2010s (cont.)



Summary and Future Plans

• Hydrometeorological conditions play an important role 
in dust events.

• Winds are not the only factor.
• Drier conditions in the SW United States and higher 

levels of surface dust concentration in 2000s and 2010s, 
compared to 1980s and 1990s.

• Further understand the connection between 
hydrometeorological conditions and dust events at local 
scale.

• Further understand the large-scale environment and its 
connection to dust activities. 

• Include ground dust observations in the analysis.
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