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topics 

• What we seen since last El Niño 

• ENSO 

• Monsoon 

• What we learned from NAME: dynamics, flash 
flooding, surge 

• Tropical systems 

• Radar coverage 

• Other external drivers 
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Impacts of El Nino Events 

Courtesy NWS ABQ 



Dec. 1997 to Feb. 1998 Departures 



Look back at 1997-1998 strong El Niño 

• Oct. 1997 to May 1998 snowfall percent of ave. 
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Light blue: 1981 to 2010 average 

Courtesy NWS ABQ 



Impacts of La Nina Events 
Percent of normal for DJF 

Courtesy NWS ABQ 



State-wide JAS precip. since 1895 

annual average 13.99" 
JAS represents 46% of annual state-wide precipitation 

1941 was El Nino 
and highly positive 
PDO 



Courtesy NWS ABQ 



Dewpoints in El Paso, TX 



NAME project: 2000-2010 

• Improve characterization of warm season 
convective processes in complex terrain (Tier 1) 

• Describe and improve simulation of mechanisms 
controlling intraseasonal variability of the 
monsoon (Tier 2) 

• Define the response of the warm season 
circulation and precipitation to slowly varying 
boundary conditions (Tier 3) 

• Improve simulation and prediction of the North 
American Monsoon System and its variability 





A few NAME results 

• Produced a wealth of observations for 
modeling and continued assessment 

• The need for more observations for models 

• Model metrics: monsoon onset, PM 
precipitation maxima, nocturnal precip 

• Important role of large-scale boundary 
conditions (e.g SST and land surface) 

• Key Gulf moisture surge but importance of 
modeling of low level jet unclear 

 
(Turner et al. 2013; Gutzler et al. 2005; Gutzler 2009; Vera et al. 2006) 



More NAME results 

• Possible ties to land surface (snowpack) 
– low snowpack, surfaces heats quickly, early onset, 

more precipitation 

• Smoke inhibiting surface heating, less stable 
• Teleconnections 
• Importance of sea surface temperatures 
• Ocean rainfall patterns 
• Wind patterns over the Gulf of California 
• Gulf surges initiated by upper level inverted 

troughs 
• MJO and development of tropical cyclones 

 
 

(Gutzler et al. 2005; Gutzler 2009; Vera et al. 2006) 



Jan. 2015 



Role of Sept. Tropical Systems in NM 

Both of these 
years were 
impacted by 
tropical systems 
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Coverage below 6000’ AGL 
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Radar Data Gaps 

Courtesy D. Kann, NWS ABQ 
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Four Corners 
Dust plume on February 7, 2010 

More dust 



Developed dust source database  
• 2000-2012 database from satellite imagery 

Collaboration with Max Bleiweiss 



Dust storm lasted >6 hours 
and  transported dust to San 
Juan Mountains in CO 
 
Very erodible rangeland near 
Newcomb, NM during the 
May 22, 2010 dust storm 

Above: Longwave 
IR difference image 
shows dust plumes 



 

 Snow Optics Lab - JPL  

Dust on Snow 2009 May 19. 
San Juan Mountains  
Dust source from NW NM and NE AZ 



R. Armenta et al. In preparation 



Develop Dust Event Climatology 

• Dust source area database w/satellite imagery 

• Catalog 2000 to 2014 dust events over NM, 
AZ, and west TX 

• Composite height anomalies 

• Develop forecasted hazard map 

 


