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Presentation Notes
Depth and Duration determines droughtSupply and Use dictates scarcity



New Mexico is in severe drought 



2013 Snowpack 

Presenter
Presentation Notes
These are Wolf Creek Summit on the left and Upper Rio Grande on the right. Smooth blue is the 30 year average, green is 2012, and dark blue is 2013. Note that 2012 and 2013 don’t look all that different. The big difference is that 2013 followed 2012, and so we have compounding drought effects.
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Presentation Notes
These are Del Cerro, Otowi, Bernardo, and San Marcial. All are well below normal, but San Marcial is by far the worst. Normal spring runoff peak for Del Cerro is late May/early June.  This year it was in March.
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Presentation Notes
Elephant Butte is excellent indicator of drought.  Integrates over space – upper watershed.  Integrates over time.  Shows clear periods of drought and abundance.  Drought of the 1950’s followed by wet 80’s and 90’s.  Since 2002, which was dry, we are currently in drought.



Mesilla Valley 
shallow groundwater 
dropped in drought of 
1950’s and recovered in 
wet 1980’s-90’s 

Groundwater levels 
have dropped again in 
recent drought 



Historic droughts were more severe 



Tree Ring Analysis, Malpais, NM, 136 BC-1992 
University of Arizona (Grissino-Mayer) 

Presenter
Presentation Notes
This is the reconstructed paleoclimate for Malpais near Grants. What is graphed is a 20 year moving average of deviations from the mean, so above the 0.00 line is wet, below it is dry. The right- most dip is the 1950s to1970s, and the very right spike is the 1980s and 1990s. Note that there have been many drought periods worse than the 50s to 70s, but you wind up BC trying to find a period as wet as the 80s and 90s. You don’t need climate change to see that we are more normal now that we would like to think.



Climate change simulation Rio Grande at Del Norte with periodic changes 
throughout the 21st century.  By 2100, temperature has increased by 4°C, 
and snowmelt runoff is earlier in the year by ~30 days 
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Presentation Notes
Snowmelt runoff project to be +/- 30 days earlier due to future temperature increases.  Already many locations in the western U.S. are experiencing snowmelt 2 weeks earlier than historic average.



Future History: The Long-term GCM Forecast for 
Southwestern United States 

 

Seager et al, 2007 

Presenter
Presentation Notes
This is from Seager, et al, 2007.  GCMs are Global Circulation Models, the ones that climate change forecasts are based on.  The blue line shows our forecasted relative precipitation, declining on average and increasing in variability. It is going to be a wild ride.   7cm decrease/35 cm/yr statewide average means about ~20 % reduction in precipitation, which matches Dave Guetzler estimate of 20% reduction in streamflow due to temperature increases



Signs of drought –  
Evidence from around New Mexico 

 
 
 Alcalde  
  – First rotation plan since 1950’s 
 Rio Hondo  
  – Data for water sharing in March instead of June/July  
  – Pumping from wells to offset surface water 

   

Acequias –  

Presenter
Presentation Notes
Acequia evidence is abundant showing drought.  First rotatation in >60 years at Alcalde.  Rio Hondo needing water sharing data 3 months earlier than usual and  more pumping from wells to offset surface shortage.  Also reported from Mayordomos:  shortage, low pressure, not enough water to deliver to end of ditch, no irrigation at all this year.



Signs of drought –  
Evidence from around New Mexico 

 
 
 
Oil and Gas  
 – Farmers selling water for fracking 
water needs and not using for farming 

   



Signs of drought –  
Evidence from around New Mexico 

 
 
Lower Rio Grande –  
 Rio Grande project 
       – Shortest, smallest release ever 
       – Smallest allotment (3.5”) 
 Mesilla Valley 
       – Dropping water table 
       –  Burn lake dry 

   



Signs of drought –  
Evidence from around New Mexico 

Ranching 
 – Destocked herds 

Community water supplies 
 – Non-functioning water systems 
 Magdalena 
 Sunland park  
 Maxwell 
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THANK YOU 
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