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Over 63% of the contiguous United States in early 

September was suffering moderate to exceptional 

drought, nearly twice the land affected a year ago, 

according to the U.S. Drought Monitor. Using July 

data, the National Climatic Data Center reported that 

America is in the midst of its most expansive drought 

since December 1956. 
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Weather to Climate-A continuum and a deficit  
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NIDIS Early Warning Information 

Systems 

– Design, Prototyping, 

Implementation(multi-agency, multi-

state), Outlooks 

NIDIS 

Program 

Drought 
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(NCDC, 

NDMC) 

 

Drought Prediction 

And Monitoring 

Climate Test Bed 
• CPC 

• PSD 

• IRI 

• Academia 

• NCDC Soil moisture 

sensors 

 

Coping with Drought- 

Applications and 

Decision support 

Research Grants (RISAs, 

SARP)  
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Two years ago (top left; U.S. 
Drought Monitor of 13 July 
2010), much of the Upper 
Colorado and ACF basins were 
drought free. 
 
 
One year later (center left; 12 
July 2011), exceptional drought 
was covering much of the south-
central and southeastern U.S. 
 
 
This summer (bottom left): 
drought is now covering much of 
the lower 48 states – talk about a 
growth business… 
 
Was is the predictable outcome 
of La Niña? 

2010 

2011 

2012 



Standardized Precipitation 

Evapotranspiration Index 

 

 

 

2012    6-month 

 through June 
 

 

 

 

 

 

 

 

 

1934   6-month 

through June  



1930s           1950s 

2002 

August 31, 2012 



NDMC  



Colorado River Water Supply & Use 
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Lake Powell 

Lake Granby  Blue Mesa 

 

Monthly storage 
 2001-2002                    2011-2012                     Average 
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developed with Snotel data as of 7/30/2012 
 

1  Percent of average is based on the period of record from 

1971-2000. 

2011 

2012 



Colorado Basin (above 

Lake Powell) Water Year 

Snowpack and 

Precipitation as of July 30, 

2012 

In the Colorado River’s 100-year recorded history, 1999 through 2010 

ranks as the second-driest 12-year period,  
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End of Water Year

Unregulated Inflow into Lake Powell
Powell-Mead Storage and Percent Capacity

Powell and Mead Storage (MAF) Unregulated Inflow into Powell  (MAF) Powell and Mead Percent Capacity

1 Values for water year 2012 are projected.  Unregulated inflow is based on the latest CBRFC forecast.  Storage and percent capacity are based on 
the July 2012 24-Month Study.  

2 Percentages at the top of the light blue bars represent percent of average unregulated inflow into Lake Powell for a given water year.  Water years
1999-2011 are based on the 30-year average from 1971 to 2000. Water year 2012 is based on the 30-year average from 1981-2010.
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Barr Lake  South Platte-Weld County  

B. Biggs Metro 

Wastewater 

Reclamation 





Experiences from 2012 

July 3, 2012 September 18, 2012 

• The drought goes on for the UCRB and our NIDIS drought 

monitoring efforts. 

• Started webinars mid-January, by February weekly and stayed 

that way through the present  

• D4 in two different areas of the state, it transitioned from NW 

Colorado to SE Colorado over just a few months, but the Upper 

Basin is not out of the woods yet! 

• Highest attendance in June, July and August as conditions 

continued to deteriorate. 



 

High 

Park Fire 

Started 

6/9/12 

Red bars indicate a 

seasonal forecast was 

given. 



 

 

Landscape changes- 

Tribal Lands in the Four-Corners 

Region 

(Nature, 2009) 
Dryness of climate  

M. Hiza Redsteer, USGS, NIDIS)  

2000-2009 
T2000-2009 



Stable Sand Dunes  

= P/PE > 0.31 

Partly Active Dunes 

Fully Active Dunes  

= P/PE< 0.125 

Sand Dune Mobility = W/(P/PE) 





Relating Drought Indices to  management 

Irrigation diversions  

SPI 12mth 

Acf diversions per acre 

PDSI 



Uses of Drought Information-Municipal water 
(Denver, Boulder) 

Drought Stage  Water Budget 
Reductions  

Penalties for 
Violating Water Use 
Limitations 
   

Moderate   

(Storage Index 0.85 to 

0.70)  

More emphasis on basic water 

use reduction measures and wise 

water use practices. Use of water 

monitors to track usage. Target 

high volume water users.   

Required budget reductions 

sufficient to achieve overall 8% 

reduction in water use. 

Fines for violating water 

conservation and water waste per 

the Boulder Revised Code. 

Examples: fines for sidewalk or 

driveway washing or sprinklers 

spraying streets).   

Stage II  Serious  

(Storage Index 0.70 to 

0.55)   

Keep the following vegetation 

alive: Trees, shrubs, vegetable and 

flower gardens and lawns. Required 

budget reductions sufficient to 

achieve overall 14% reduction in 

water use. 

Penalize block 5 water use for 

several months with flow restrictors 

  

Stage III  Severe  

(Storage Index 0.55 to 

0.40) 

Keep the following vegetation 

alive: major trees, major shrubs, 

and limited vegetable gardens. 

Greatly reduce outdoor water use 

and non-essential uses. Required 

budget reductions sufficient to 

achieve overall 22% reduction in 

water use.   

Implement Stage II plus fines for 

“more limited” uses. Examples: 

lawn watering between 10 am - 6 

pm subject to warnings and fines; 

fines for repeat water waste 

offenders; fine blocks 4, 5 water 

use.   

Extreme  (Storage Index 

less than 0.40)   

Sustain some mature trees, but 

recognize there may be a major die-

off of lawns, trees, and shrubs. 

Implement aggressive public 

education and outreach program. 

Required budget reductions 

sufficient to achieve overall 40% 

reduction in water use.   

Stage II and III penalties and flow 

restrictors; consider moratorium on 

building permits; consider 

termination of water service for 

extreme water waste offenders.   
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Year 
Use 

(MG) 

Avg High 

Temperature 

(oF) 
Precipitation 

(inches) 

2002  51,200  81.8 6.8 

2006 50,500  79.5 7.6 

2005-2011 Avg 45,300  78.7 11.0 

2012  48,300  83.5 7.4 

Water Use and Weather (April 1 – September 23) 





Yampa River streamflow increased to levels that allowed the river 

to re-open for recreational uses (Source A. Beattie CO River Trust) 



Regional Outlooks 

35 2 Jan 2012 Wall Street Journal NIDIS-WWA Drought Status and Outlook 

Western Govs-

NIDIS Regional 

Outlook 



http://www.drought.unl.edu/dm/monitor.html 



ACF Basin Composite Storage 
(Lakes Lanier, Westpoint and George) 

USACE Mobile District 
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Dry Bar 

Cat Point 

Apalachicola National Estuarine  

Research Reserve 

East Bay 
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Day of the Year 

Daily Salinity at Dry Bar 

90th percentile-highest 76-90th percentile 25-75th percentile 10-24th percentile lowest-10th percentile 2012 



Management Triggers 

http://www.ncdrought.org/ 



MODIS telemetry 

received and processed 

by the MAGIC DBRS 

Center for Space 

Research, University of 

Texas at Austin 

Normalized Difference 

Vegetation Index 

NASA Terra MODIS 

August 29, 2011 

Normalized Difference 

Vegetation Index 

NASA Terra MODIS 

August 29, 2010 

Nielson-Gammon, Bewley, Rose 
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RISA/SCIPP is holding bi-weekly 

discussions of the drought and its 

impacts, on the 2nd and 4th 

Thursdays of each month at 

11:00 a.m. Central Time. 

Departures from 1971­2000 normal average 

temperatures and precipitation for August 

2012, across the South. 

T P 



Promoting the “drought impact reporting” 

idea to volunteers… 
* 14,000+  volunteers 

covering all 50 states 

and now into Canada!! 

 

* CoCoRaHS “Message 

of the Day” 

 

* Monthly e-mail 

reminders 

 

* Guide to reporting 

drought impacts 

 

* Banners on the Web 
 

Courtesy: Henry Reges, Colorado State University 



Drought Impacts on Harvested Acres and Yields (S.Colorado) 

Please enter the following 

information about your 

2011… 

% Difference in planted 

and harvested acreage 

% Difference in actual and 

expected yields 

dryland wheat crop. 73% 46% 

dryland corn crop. 91% 40% 

dryland sorghum crop. 84% 24% 

irrigated barley.  95% 81% 

irrigated potatoes. 100% 101% 

irrigated wheat. 100% 82% 

Goemans 

2012 

 



How likely are you to leave farming? 
(0% certain to stay, 100% certain to leave) 

0% 
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Dryland Irrigated Dryland 
and 
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and 
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Drought Impacts on Businesses  
• Anecdotal stories from our business members reflect a 

range of effects from this years drought.  Many 

businesses say that perception of low water, fire, and 

other aspects of the drought have affected people 

coming out to visit and spend money.  Some businesses 

changed the way they marketed themselves and added 

other types of services to stay competitive this summer-  

  

•  “Our outfitting business was down $118,000 this summer 

relative to last. This represents a 58% decline”- western slope 

outfitting company.  

 

 



Courtesy of RRC Associates, Boulder, Colorado 

National Skier Visits 1978-2012 

Courtesy of RRC Associates, Boulder, Colorado 



The current conditions  
• 40: Number of states with drought-designated counties as 

determined by the federal government, making them eligible 

for emergency aid 

 

• 63%: Amount of the contiguous U.S. experiencing moderate 

to exceptional drought conditions 

 

• 33%: Amount of the contiguous U.S. last year, indicating 

30% more of the country now faces such conditions 

 

• #1: The historic rank for July 2012, nationally, in 

temperature, making it the hottest July since records were 

first kept in 1895 

 

• 123.4: The bushels of corn per acre predicted by the USDA, 

the lowest yield since 1995 (4 billion lower than forecast) : 



2010-12 La Niña event reached 

its biggest peak since the mid-

70s in late 2010, followed by a 

brief excursion to ENSO-neutral 

conditions during mid-2011; it 

reached a second peak last 

winter, and is now being followed 

by a weak El Niño event. 

 

 
http://www.esrl.noaa.gov/psd/ens

o/mei 

 



 

 

Climate Model Simulations of Historic La Niñas 

Creating Perfect SST Analogs….24 simulations for 

each La Niña Since 1950 



What role did this particular La Niña play in causing 

this record drought?  



‘Double-dip’ Las Niñas 
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Wet early 20th century! 

2011: 20.49MAf(e)  

Natural flow data courtesy  

of James Prairie (Bur. Rec.)

Before 2010, a drop in runoff has been typical (8 of 10 cases) for 2nd La Niña year runoff 

for the Colorado River.  This reduction tends to be biggest for cases that start out wet – 

so, the decline in 2012 runoff vs. 2011 is not unexpected! 

Mean flow for Year 1: 

16.7 MAf (∆= +1.7MAf) 

 

 Mean flow for Year 2: 

13.7 MAf (∆= -1.3MAf) 

2012?! 



Useful predictor regions for the US Southwest 

  

NAO 



Pacific versus 

Atlantic 

 
In five different 

General Circulation 

Models, a cold 

Pacific combines 

with a warm North 

Atlantic to produce 

most pervasive 

drought conditions 

in continental U.S. 

Other interannual climate drivers (National scale)  



Interior Southwest 1st generation „climate divisions‟ 

 Climate tends to show similar anomalies at a time where the coloring is the same.  Fractional 
fill-in for each station symbol is proportional to locally explained variance by “core region” 
time series. This formed the basis for a decade of seasonal forecasting. 



Other factors to 

consider: Wildfires 

Smoke reduces incoming 

solar radiation, inhibits 

convection, and overseeds 

clouds – major factor during 

summers of 2000, 2002, 

and 2012 



• The number of states, communities, and institutions with 

improved capacity to inform risk management and reduce 

exposure to climatic risks  

• The number of staff in or working with those institutions 

trained to develop and communicate local drought 

information and help reduce impacts 

• The number of research projects that conduct and update 

drought impacts and user needs assessments in drought-

sensitive parts of the US and 

•  The percentage of the Western U.S. population covered 

by adequate climate risk and early warning information 

systems  

 

Are we better off? 

59 



Hon. L. Smith, 

TX)  

Really 

due to-

Bob Rose  

Texas-

LCRA 

9/20/2012- S.3584  

A bill to reauthorize NIDIS and for other purposes.  Sponsor: Sen Pryor, 

Mark L. [AR], D.Moran (KS)  (introduced 9/20/2012)       

Cosponsors Pryor, Moran Boren (1) Referred to the  Committee on 

Commerce,  Science, and Transportation.   

 

http://thomas.loc.gov/cgi-bin/bdquery/?&Db=d112&querybd=@FIELD(FLD003+@4((@1(Sen+Pryor++Mark+L.))+01701))
http://thomas.loc.gov/cgi-bin/bdquery/?&Db=d112&querybd=@FIELD(FLD003+@4((@1(Sen+Pryor++Mark+L.))+01701))
http://thomas.loc.gov/cgi-bin/bdquery/D?d112:55:./temp/~bd0c0G:@@@P|/bss/|




Drought 2012-A focusing event ? 

If so, how can/should it be used? 



 


