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Outline 

• Current Conditions and Seasonal Drought Outlook 

• Oklahoma’s Drought History 

• Related concerns highlighted in the forthcoming 
National Climate Assessment Great Plains chapter* 
– Expected Climate Changes 

• Drought Impacts 

• Drought Monitoring & Preparedness Resources 

• New Opportunities for Drought Research 

* The NCA is not yet finalized; the information here is from the DRAFT released for 
public comment last winter. 















Oklahoma’s Drought History 



Most Rainfall in Western Oklahoma 
is Evaporated 

Normal Annual Precipitation, 
1981-2010 

Total Evaporation, Summer 
2003-2012 



Expected Climate Changes 

• Wetter in the northern Plains, drier in the southern Plains 
• More frequent and intense droughts, severe rainfall events, 

heat waves 
– Driven by higher evapotranspiration rates 

• What we see as a hot week now will become a hot month 
– Annual average of about 7 days over 102 degrees; projected to 

become 35-40 days by mid-century 

• Frost-free season extended average 24 days by mid-century 
– More over-wintering pests 
– Shorter grazing time on winter wheat 
 

 



Changes in extremes 



Climate Change = More Dry Days 

• “Current regional 
trends of a drier south 
and wetter north are 
projected to become 
more pronounced, 
compared to observed 
1971 to 2000 
averages” 
– National Climate 

Assessment (2013) 
Projected change in number of 

consecutive days with precipitation less 
than 0.1 inch 



Key Messages (Great Plains) 
• Rising temperatures are leading to increased demand for water and energy. In parts of 

the region, this will constrain development, stress natural resources, and increase 
competition for water among communities, agriculture, energy production, and 
ecological needs.  

• Changes to crop growth cycles due to warming winters and alterations in the timing and 
magnitude of rainfall events are already observed; as these trends continue, they will 
require new agriculture and livestock management practices.  

• Landscape fragmentation is increasing, for example, in the context of energy 
development activities in the northern Great Plains. A highly fragmented landscape will 
hinder adaptation of species when climate change alters habitat composition and 
timing of plant development cycles.  

• Communities that are already the most vulnerable to weather and climate extremes 
will be stressed even further by more frequent extreme events occurring within an 
already highly variable climate system.  

• The magnitude of expected changes will exceed those experienced in the last century. 
Existing adaptation and planning efforts are inadequate to respond to these projected 
impacts.  

 



Challenges to Irrigation 

• Little recharge in southern 
part of High Plains Aquifer 

• Irrigation becoming more 
costly 

• Higher evaporation rates 
deplete surface water 
supplies 

• More competition for 
water 



The 2010 - ? Drought 
January 2011 April 2011 July 2011 October 2011 

January 2013 

January 2012 April 2012 

April 2013 

July 2012 October 2012 

July 2013 October 2013 



2011 Southern Drought Impacts 

• At least $12B in crop and livestock losses 

• Lowest cattle inventory in decades 

• Record low water supply 

• Most severe wildfires in Texas, New Mexico History 

• Infrastructure: cracked pavement, foundations, water main 
breaks – 700 a day in Houston at peak 

• 100-500 million trees killed (Texas Forest Service estimate) 

• In Mexico, 2.5M people in 1,500 communities lacked drinking 
water 

 



National Integrated Drought Information System 

  
  

(www.drought.gov) 

2000-2004 drought in the Colorado Basin 

“No systematic collection and analysis of social, 

environmental, and economic data focused on the impacts 

of drought within the United States exists today” Western 

Governors Association 2004 
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The NIDIS Act of 2006 (Public Law 
109-430) 

      
 “Enable the Nation to move from a reactive to a more 

proactive approach to managing drought risks and 
impacts” 

 

 



NIDIS shall provide an effective drought early 
warning system that—  
• collects and integrates information on the 

key indicators of drought in order to make 
usable, reliable, and timely forecasts of 
drought; 
 

• provides such information, forecasts, and 
assessments on both national and regional 
levels; 
 

• communicates drought forecasts, drought 
conditions, and drought impacts on an 
ongoing basis to decision-makers; 

 

What Does NIDIS Do? 



 

• provides timely data, information, and 
products that reflect local, regional, and State 
differences in drought conditions;  
 

• coordinates, and integrates as practicable, 
Federal research in support of a drought early 
warning system; 

  
• builds upon existing forecasting and 

assessment programs and partnerships; and   
 

• continues ongoing research activities related 
to drought, including research activities 
relating to length, severity, and impacts of 
drought and the role of extreme weather 
events and climate variability in drought 
 

NIDIS 



Public Awareness 
And Education 

Engaging  
Preparedness 
Communities 

Integrated 
Monitoring and 

Forecasting 

Interdisciplinary 
Needs Assess.,  

Research, 
Applications 

U.S. 
Drought Portal 

NIDIS  

Implementation 
Over 50 Federal, state, 

tribal and private 

sector representatives 

nationally 

 

 

Regional Integrated Sciences 

and Assessments 

Regional Climate Centers 

NCAR 

NCDC 

NDMC-NOAA,USGS, USDA, 

USBoR 

State Climatologists, NWS-

CSD 

USDA Extension 

 

NDMC 

State and Tribal Offices, 

RISAs 

US BoR, USACE, Counties 

NRCS, USGS 

River Forecast Center, BoR 

Climate Prediction Center 

USDA 

NIDIS Technical  
Working  
Groups 

Regional Drought 

Early  

Warning Systems  





Regional Drought Early Warning 
Information Systems 

Working with communities 
and existing networks 

through: 

 Drought assessments 

 Climate outlook forums 

 Education and outreach 
webinars – risk management 

 Engaging the preparedness 
community 

Regional Drought Early 
Warning Information 

System 

Monitoring/Forecasts 

Research and Applications 

Education/Communication US Drought Portal 

Engaging Preparedness 
Comm. 



Water Resources: 
Federal Partnerships (States, Tribes, Urban, other) 

Monitoring & Forecasting 
Drought and Flood Impacts 
Assessments and Scenarios 

Communication and Outreach Engaging Preparedness &  
Adaptation 

Information Systems 

in support of Adaptation 



Moving Beyond Impact Assessments (and Reports)  

+ = 

Decision Support 
Integrated Climate, 

Ecosystems, 
Hydrology:Technical  

Info & Data 

Watershed, state, tribal, local: 
Experience & Knowledge 

Climate information:  
Needs,usability,evaluation  

Entry points for proactive 
Planning-triggers and indicators  

Enabling adaptation: 
Best available drought risk  
& water supply information 
Input  to drought planning,  

preparedness and adaptation 
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treats symptoms 
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Engagement: Drought Mitigation and Planning 

• Partnered with NOAA, NIDIS, NDMC, 
CLIMAS, AASC 
 

• Hosted forums, workshops, and 
webinars 
 

• Held over 28 drought briefings - 
available on SCIPP’s website and 
YouTube (over 1,800 views on 
YouTube) 
 

• Promote planning and preparation 
 

• Conducting research into how 
extended drought has impacted lives 
and economy 
 



• In-person meetings (Austin, Fort 
Worth, Lubbock, Abilene, Goodwell) 

• Evolution, current conditions & 
outlooks 

• Panel discussions of impacts & 
management strategies 

• Outcomes: 
– Improved communication 

– More guidance on product interpretation 

– Explanation of causes 

Outlook & Assessment Forums  



Webinar Series 

• Bi-weekly (now monthly) 

• Overview of regional drought 
conditions and outlook 
– led by the Drought Monitor authors 

• Discussion Topic 
– Mix of technical and sector-specific 

information 
– Presenters from multiple states, 

organizations 

• Comments & Updates from State 
Climatologists 

• Recordings posted on YouTube 

http://www.southernclimate.org  

http://www.southernclimate.org


Webinar Attendance 



 
U.S. Drought Portal - www.drought.gov 
 

 Provide early warning about emerging and 
anticipated droughts 
 

 Provide information about risk and impact of 
droughts to different agencies and stakeholders 
 

 Provide information about past droughts for 
comparison and to understand current conditions 
 

 Explain how to plan for and manage the impacts of            
              droughts 



Drought Risk Atlas 
(DRA): 

• Coming in October 2013! 
 
• Partnership with USDA, 

NOAA/NIDIS and 
HPRCC 

 
• ~3000 stations archived 

• 139 clusters/regions 
developed and analyzed 

• SPI, SPEI, PDSI, sc-PDSI and 
Deciles through 2012 

• Weekly gridded maps 
available back to early 1900s 

 

• Created to answer 
questions about the 
characteristics of 
drought: 

• Frequency/return periods 
• Duration 
• Trends 
• Intensity 
• Spatial extent 
  



New Opportunities for Drought 
Research 

 



Field Photos Weekends 

• “Pictures of Drought” 

 

• Understanding comparison between 
indicators and impacts 

 

• Photos taken nationally at about the 
same time, mostly through the 
CoCoRaHS network of volunteer citizen 
scientists / weather observers 

 

• Photos archived at the Earth 
Observations and Modeling Facility 

 http://www.eomf.ou.edu/photos/cocorahsmay13/ 

 

http://www.eomf.ou.edu/photos/cocorahsmay13/


Drought Impact Assessments 

• Look at drought impacts in a single 
county (Tillman County, OK) 

 

• Assess changes to economy, social, 
psychological, ecological 

 

• Look at secondary and tertiary 
impacts 
– How are household finances affected? 

– What decisions are delayed? 

– What is the economic impact of custom 
harvesters spending less time in a 
community? 

– What non-economic losses are there? 



Social Impacts of Long-Term Drought 

• Dust Bowl II 

 

• Look at social changes in the area 
around the OK & TX Panhandles 

 

• What have we learned from history? 

 

• How are people coping today? 

 
Pictures from near Lamar, CO 

May 2013 



• The number of states and other institutions with improved 
capacity to inform risk management and reduce exposure to 
drought and flood 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 

 

•  The percentage of the U.S. population covered by adequate 
drought risk and early warning information systems  
 

Are We Better Off? 
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