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Presentation Overview 

• Where are we now? 

• Climatic Context 

• Interannual Climate Variability 

• El Niño 2014-15 



 



 



Water-year Precipitation 

 



Water-year Precipitation 

 



Water-year Temperature 



Short-term Drought Conditions 

 



Long-term Drought Conditions 

 



Safford daily temperature and precipitation Oct 2013 – Sep 2014 
http://www.wrh.noaa.gov/climate/temp_graphs.php?wfo=twc 

Normal total precip = 8 in. 

Current total precip = 6.84 in. 



Monsoon Season 

Precip – total (in) 



Monsoon Season 

Precip – % of avg 



Monsoon Season 

Precip – % days 



AZ Monsoon 

Precip and 

Dewpoints 



 



Seasonal 

Forecasts 

http://www.cpc.ncep.noa

a.gov/products/predictio

ns/long_range/lead03 



 

Oct-Nov-Dec Precipitation 

Forecast  

http://www.cpc.ncep.noaa.gov/products/pre

dictions/long_range/tools/briefing/ 



ENSO Neutral 

El Niño 

Forecast 

http://www.cpc.ncep.noaa.gov/products/predictions/long_r

ange/tools/briefing/ 

April Forecast 



ENSO Neutral 

El Niño 

Forecast 

Sept Forecast 



Dec-Jan-Feb Precipitation 

Forecast  

http://www.cpc.ncep.noaa.gov/products/pre

dictions/long_range/tools/briefing/ 



Jan-Feb-Mar Precipitation 

Forecast  

http://www.cpc.ncep.noaa.gov/products/pre

dictions/long_range/tools/briefing/ 



Climatic Context 



Climate of 

Safford 



Climate of 

Safford 



Example Water Balance: Walnut Gulch, 

Arizona 

 

http://www.tucson.ars.ag.gov/dap/field_sites.htm 



Precipitation: 1000-1988 

http://www.climas.arizona.edu/research/paleoclimate/product.html 



1900-2013 



Seasonal 

Precipitation: 

1900-2013 



http://cals.arizona.edu/climate/misc/spi/spi_contour.html 

Short-term  

Drought 

Long-term  

Drought 

DRY Average WET 



1900-2013 



Seasonal 

Temperature: 

1900-2013 



Atmospheric Controls on 

Arizona Climate 



Global Energy Balance 

From http://www.bom.gov.au 



Global Circulations: Flows of 

Mass & Energy 
Atmosphere 

Ocean 

From http://www.bom.gov.au 



Global Circulation 

http://www.cmmap.org/learn/climate/gencirc.htm 

http://earth.nullschool.net/l 

http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html


Atmospheric Circulation and 

Arizona Climate 

• Large-scale circulation 
patterns are an important 
determinant of local climate 

• Arizona has a unique 
geographic position in 
northern hemisphere 

• Circulation patterns are tied to 
global ocean sea surface 
temperatures 

• Patterns can persist for years 
and even decades 

http://www.geography.hunter.cuny.edu/~tbw/wc.notes/7.circ.atm/animations/GlobalWind.html 

http://www.geography.hunter.cuny.edu/~tbw/wc.notes/7.circ.atm/animations/GlobalWind.html


Seasonality of Circulation 

Patterns 

 



Global Circulations and Aridity 

 



Global Hydroclimate 



Shift of jet stream track towards Arizona  
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Weak flow around expanded Bermuda sub-tropical 

high-pressure system DRY AIR 

MOIST AIR 

Summer 

Circulation Pattern 
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Interannual Climate Variability 



What are El Niño and La Niña? 



Atmosphere-Ocean Coupling 



Atmosphere-Ocean Coupling 



Atmosphere-Ocean Coupling 



Dominant Circulation Pattern: La Niña Winter 



Dominant Circulation Pattern: El Niño Winter 



Arizona ENSO Connection 

1999 
2000 

2001 

2002 

2003 

2004 

2005 

2006 
2007 



ENSO: 1982-2014 

http://iri.columbia.edu/climate/ENSO 









Closing Points 
• Elevation, latitude, and ocean sea-surface 

temperatures create a complex Arizona 
climate 

• Different mechanisms create summer 
versus winter precipitation 

• Lots of opportunity for variability (spatially 
and temporally) 

• Climate change is real and a reason for 
concern in Arizona 



Thanks! 

crimmins@u.arizona.edu 

http://cals.arizona.edu/climate 


