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Lessons from History 
• Past droughts in the Southwest have been more severe than 

the present - “Megadroughts” – lasting decades 

– Colorado River flow study showed 12th century drought 
lasting more than 30 years 

Red:  Gauged record 
Blue:  Reconstructed record 
 
From: Meko, D.M., C.A. Woodhouse, C.H. Baisan, T. Knight, J.J. Lukas, M.K. Hughes, and M.W. Salzer, 2007.   
Medieval drought in the upper Colorado River basin.   Geophysical Research Letters 34m L10705, doi: 
10.1029/2007GL029988  



Silver City Climatology 

• Period of record 1960-2012 

• Extreme cold -9F (1/11/1962, 2/3/2011) 

• Extreme hot 102F (6/19/1960, 7/1/1960) 

• Most precipitation 2.08” (8/3/1963) 

• Snowiest year 13” 1967 



Ft. Bayard Climatology 
• Period of record 1877-2011 

• Extreme cold -12F (1/1/1911, 1/2/1911, 
1/3/1911) 

• Extreme hot 106F (6/26/1994, 8/2/1911) 

• Most precipitation 3.55” (8/31/1925) 

• Snowiest year 29.1” 1939 



Fort Bayard 
August 1877 weather 



Climate Division 4 



Annual Climate Division 4 Temperatures since 1895 

2012 

2012 
clearly 
stands out 
as the 
highest 

Source: National Climatic Data Center 



Annual Climate Division 4 Precipitation since 1895 

2012 

Again, 
2012 
clearly 
stands out 
as an 
extreme 
 (2nd driest) 
 
Only 1956 
was drier 

Source: National Climatic Data Center 



Climate Division 4 Rain & 
Temperatures: 1895-2012 

2012 stands 
out as the 
warmest on 
record 

Climate division 4 



New Mexico Precipitation Rankings 
(through December 2012) 

• Calendar Year 2012 was the 2nd Driest  year on record for 

New Mexico.  (Statewide precipitation was just 60% 
of normal...only 1956 was drier!) 

• 2011 + 2012  were both the Driest  & Warmest   
consecutive 2 year period on record for New Mexico. 



US Drought Monitor 

D0  Abnormally dry  3-5 years 

D1  Moderate drought 5-10 yrs 

D2  Severe drought  10-20 yrs 

D3  Extreme drought 20-50 yrs 

D4  Exceptional drought 50-100 yrs 

DM Level  Name  Frequency  

Drought classification puts drought in historical perspective 



Current Drought Status 

Over 98% 
of state is 
in drought 
 
Last year at 
this time 
88% 
 
However, 
<1% in D4 
compared 
to 8% in 
2012 



How unusual is this drought? 
• Look at Drought Monitor in NM over past 12 yrs 

In summer of 
2011 almost 50% 
of state was D4 

% 
D3 

Extreme 
Drought 



NASA, http://www.ncdc.noaa.gov/sotc/fire/2012/13 

Number of fires was 
below-average 
 
Fire size was about 
1.5 times the 10-year 
average (based on 
2001-2010) 
 
Yellow and orange 
areas indicate intense 
fires 
 
Red areas lower 
intensity fires 

2012 fires 



Short-term Forecast 

• Rio Grande Basin storage at 29% of long term 
average 

– Elephant Butte at 15% of average (9% of capacity) 

– Heron at 51% of average (38% of capacity) 

• Slow start to the 2012-2013 snow 
accumulation season 

• Storm tracks have not favored NM mountains 

• Runoff forecasts so far are disappointing 



Elephant Butte Reservoir 
Current Storage    198,811 acre-ft 
Capacity  2,195,000 acre-ft 
Current inflow 455 cfs 

Photo from Feb. 16, 2013 



Current Snow Water Equivalent 
SWE beginning of year Current  SWE % of normal 2013 



Compare this 
water year with 
2012 and 
normal 

Includes Snotel stations: Frisco Divide(FRDN5), Silver Creek Divide (SCDN5), Lookout Mtn (LKTN5), Mcknight Cabin 
(MCKN5), Signal Peak (SGNN5) 



Seasonal Predictions 

• La Nina is in the past 

• In the neutral phase of the El Nino/La Nina 
cycle (ENSO) 

• Pacific Decadal Oscillation (PDO) is negative 

• Need to look at analog years when PDO- and 
ENSO is neutral 

• Found 10 years that fit that recipe 

– 1948, ‘51, ‘53, ‘56, ‘61, ‘64, ‘72, ‘90, 2008, 2011 



This is what the pattern looked like in 
the past analog years 

Drier than the 30-
year normal 
precipitation 
across much of the 
southwest US and 
southern Great 
Plains 



Schubert et al. (2009) J. Clim. 

Long term trend 

Pacific Decadal 
Oscillation 
(PDO) 

Atlantic 
Multidecadal 
Oscillation 
(AMO) 

dry 

dry 

PDO- dry 
Like La Nina 

AMO+ dry 

Principal components of annual mean SST from 1901-2004 



McCabe et al., (2004) Proc. Nat. Acad. Sci. 

More susceptible to drought during periods of  –PDO, +AMO 



Biondi et al. (2001) J. Climate 

Going back further using tree rings 

Here the authors used tree ring records from Jeffrey pine and big-coned 
Douglas fir in Southern California and Baja, Mexico 



February 2013  Precipitation Outlook 



February  – April  Precipitation Outlook 



February  – April  Temperature Outlook 



 March – May  Precipitation Outlook 

 (Spring Season)  



 March – May  Temperature Outlook 
 (Spring Season)  





Disappointing 
Streamflow 

Forecast 

NRCS forecast for 
Spring and 

Summer as of 
January 1, 2013 

Forecast point       % of ave 
Inflow into El Vado lake 64 
Rio Grande at Otowi   47 
Rio Grande at San Marcial 38 
Pecos at Santa Rosa Lake 39 



Climate Predictions 

• Intergovernmental Panel on Climate Change (IPCC)  

• Assessment Report 4 (AR4) completed in 2007 

– Assessment Report 5 (AR5) in the works 

– Multiple models used 

– Numerous emission scenarios (40) 

– Consider here high emissions scenario A2 and low 
emissions B1 

– One such model is the NCAR Community Climate 
System Model (CCSM3) 



Data: NCAR, https://gisclimatechange.ucar.edu/ 

Temperature for Climate Division 4 



More uncertainty in precipitation 

200 years winter precipitation (DJF) in 
climate division 4 based on CCSM3 model 

Data: NCAR, https://gisclimatechange.ucar.edu/ 



Impacts through end of century 
• Mid-latitude storm tracks migrate northward 

• Reduced snowpack, earlier snowmelt 

• Reduction in late spring and summer runoff 

• Increases in evaporation, reduction in soil moisture 

• Drought to be more frequent 

• Frost free season increases between 17 and 24 days over 
the 2041-2070 

• Effects on monsoon are not clear, but possible delay of 
monsoon season but overall precipitation amount 
unchanged 

• Pests – bark beetle infestations during drought 

• Wildfires and resulting land cover and ecological changes 



Drought Webinar 2nd Thursday each month 

Register at:  www.southernclimate.org 

Archives on 
http://www.youtube.com/user/SCIPP01 



Climate Assessment for the Southwest 

http://www.climas.arizona.edu 



http://weather.nmsu.edu 



CoCoRaHS 

• Community Collaborative Rain Hail and Snow 
network 

• Let’s work together to measure precipitation 
across the nation. . . Be a volunteer! 

Sign up: www.cocorahs.org 



How Can  
you become part 
of the network? 

1. Sign-up on the  

CoCoRaHS Web page 

www.cocorahs.org 

2. Obtain a 4” diameter plastic rain 

gauge (info available on web site) 

      We have some available if you not 

able to buy one 

4. Set-up the gauge in a “good”  

location in your yard 

5. Start observing precipitation  

and report on-line daily 

Five easy steps 

3. View the “online training slide 

show” or 

attend a training session 



Even if you don’t participate 

CoCoRaHS is a great 

way to find out about 

local precipitation even if 

you don’t participate. All 

maps and education 

materials are free to the 

public. 

 

The maps are updated 

everyday and are 

viewable on a national, 

statewide and county 

level. 

www.cocorahs.org 
First snow of the 
year 
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