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Dust Event
Meteorological 

Disturbances
Hazards

• Meteorological 

phenomenon where strong 

winds pick up loose 

particles and transport 

them far away from the 

source

• Mostly occur in arid and 

semi-arid environments

• The increase in wind 

speeds are a result of two 

different types of 

meteorological 

disturbances: 

• Synoptic

• Convective

• Blow dust can cause many 

hazards including

• Travel interruption

• Damage to property 

• Health problems

Joe Merchant Julio Reyes
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Synoptic Convective

• Upper-level meteorological 

disturbance 

• Includes frontal systems 

(warm and cold), cyclones 

(low and high), troughs and 

ridges 

• Rapid increase of wind 

speed due to nearby 

thunderstorms

• Includes outflow 

boundaries, downbursts, 

micro- and macrobursts

NOAA NWS Archive, 2020 Goudie and Middleton, 20063



Methods
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Research Area
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Identification of blowing dust events

• METeorological Aerodrome Reports (METARs) 
from the local NWS from 2000-2019

• Meteorological measurements taken by an ASOS station

• Present Weather Codes

• BLDU

• DU

• DS
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Identification of meteorological cause

• Area Forecast Discussions from the local NWS were used in determining the 
meteorological cause for each dust event

• Present Weather Code from METARs was used for confirming convective.

Synoptic:

• Front

• Low PS

• Trough

• Jet 

Convective:

• SQ

• TS

• RA
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Particulate matter data collection (PM10 and PM2.5)

• Texas Commission on Environmental 

Quality (TCEQ) (www.tceq.texas.gov) 

• Hourly PM10 and PM2.5 concentrations 

(2000-2019)

8Texas Commission on Environmental Quality



Results
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Blowing dust events in El Paso

• 458 blowing dust events

• 3,385 dust codes

• 3,293 BLDU

• 36 DU

• 56 DS

• R2 = 0.1567
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Temporal changes of blowing dust events in El Paso

• Highest frequency in April 
(15.3%) 

• June (15.1%) closely follows 
April 

• Majority during Spring
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Duration of blowing dust events in El Paso

• Predominantly two hours or less

• 46.6% were one hour or less
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Meteorological disturbances of blowing dust events 
in El Paso

13
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Temporal Changes of blowing dust event in El 
Paso by meteorological disturbance

• Synoptic predominantly in 
spring

• Convective predominantly in 
summer
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Duration of blowing dust in El Paso by 
meteorological disturbance

• Most convective dust events 
were one hour or less but 
synoptic dust events last much 
longer
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Diurnal PM concentrations during a synoptic and 
convective dust events in El Paso 
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Synoptic Convective 
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Diurnal PM concentrations during a synoptic and 
convective dust events in El Paso 
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Conclusions

• Over 450 blowing dust events

• Most dust codes were BLDU

• Highest number of blowing dust events occurred in spring and April

• The duration for blowing dust events were predominantly < 2 hours

• Most blowing dust events were caused by a synoptic disturbance

• Synoptic blowing dust events mostly occurred in spring and convective in 
summer

• Convective blowing dust events were predominantly an hour or less while 
synoptic dust events tend to last much longer

• Highest PM for synoptic dust events was in the afternoon and convective 
occurred in the evening hours
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Future work

• Particulate matter data (PM10 and PM2.5)

• Analyzing ASOS stations without observer for possible missed dust 
codes
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Thank you!
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