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ABSTRACT:  Fine soil (<2.5 µm dia.) in the Interagency Monitoring of PROtected Visual Environments (IMPROVE) network in the southwestern U.S. has increased about 
5%/year during March 1995-2014, while remaining stable during other months (Hand et al., 2016).  Concentrations typically peak in spring and early summer so the 
March increase is interpreted as an earlier onset of the dust season. The increase is ubiquitous over a large four-state region so is not likely due to local sources or small 
scale meteorological fluctuations.  There are implications for ecosystems, human health, the hydrologic cycle and visibility. 
  
March trends are correlated with the Pacific Decadal Oscillation (PDO) which, like El Niño and La Niña, is related to sea surface temperatures in the Pacific Ocean, though 
with a longer periodicity.  The PDO is believed to influence the position of storm tracks around the world. To further investigate how the PDO influences meteorology 
and ultimately fine soil concentrations, hourly Automated Surface Observing System (ASOS) and Remote Automated Weather Station (RAWS) meteorological data were 
examined for the southwestern U.S. and back trajectories were generated for the IMPROVE sites for 1995-2014.  The surface based data were examined for trends in 
wind speed, wind direction, temperature, precipitation, and humidity.  The back trajectory endpoints, which track transport patterns, were grouped by the known dust 
source regions (Ginoux et al., 2012) that they traversed. Then meteorology associated with the endpoints in each source region was examined for number of endpoints 
(indicating transport direction), wind speed, temperature, precipitation, humidity, solar radiation, mixing depth, and transport height.   
 
The most significant findings are that during the second half of March, in the later years the transport patterns shifted so that IMPROVE sites in the Four Corners states 
received more air masses from the Sonoran and Mohave Deserts, the Colorado River Basin, and the San Joaquin Valley.  Later years were drier than the earlier years as 
indicated by both lower average relative humidity and lower amounts of and less frequent precipitation. Wind speeds were  somewhat higher.  
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3D Transport - Back Trajectory Endpoints over Dust Source Regions 
Red = More Conducive to Dust, Blue = Less Conducive to Dust 

Green Dots are IMPROVE Sites Where Trajectories were Started 
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Surface Meteorology 
Red = More Conducive to Dust, Blue = Less Conducive to Dust 
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More endpoints 
over dust source 
areas gives more 
opportunity to 
pick up dust. 

Higher wind 
speeds over dust 
source areas gives 
more opportunity 
to loft dust. 

Air masses closer 
to the ground over 
source areas have 
more opportunity 
to entrain dust. 

Lower humidities  
dry the soil making 
it easier to be 
blown away. 

Lower 
precipitation 
reduces land 
cover, dries 
ephemeral 
wetlands 

Mixing Depth 

Deeper mixing 
depths allow 
entrainment of 
dust to higher 
heights, less 
stagnation. 

From 
Ginoux 
et al. 
(2012) 

* Earlier and Later values are mean number of endpoints per release 
hour per receptor. Total endpoints per release hour per receptor are  
(27 ensembles) * (3 days duration)* (24 endpoints/day) =1944 
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