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    National Drought Mitigation Center 

Founded:  1995 at the University of 
Nebraska-Lincoln 

Mission:  To lessen societal vulnerability 
to drought by promoting planning and the 
adoption of  appropriate risk management 
techniques. 



   The Cycle of Disaster Management 



NDMC Program Objectives 

   Improve the science of drought monitoring, 
planning, and mitigation  

   Build awareness of drought and its impacts on 
society and the environment, and how human 
actions affect our vulnerability to drought 

   Focus the attention of policy makers on the 
importance of drought policy and planning in 
the wise stewardship of natural resources 

    RESEARCH, OUTREACH, AND TRAINING 
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Workshops on Drought 
Management Tools 

  Building partnerships and trust  
  Provide producers and advisors with easy- 

to-use tools and data to better understand 
the linkages between local climate/drought 
and decision making 

  Obtain feedback on what information or 
tools are needed to better understand 
these linkages 
  Multiple feedback approaches 

  Effectively plan and prepare for drought 



NDMC Stakeholder Workshops 1996-2009 



Goal: Make NDMC tools so easy 
to use a Caveman can do it!                                                 



NDMC’s Monitoring Program Area 



The U.S. Drought Monitor 
Since 1999, NOAA (CPC, NCDC, WRCC), USDA, and the 
NDMC have produced a weekly composite drought map 

with input from numerous federal and non-federal agencies 

•  Western Region Climate Center on board 2008 
• CalDry listserver hosted by CA DWR 

•  10 authors in all 
•  Incorporate relevant information and products                    
from all entities (and levels of government) 
dealing with drought (RCC’s, SC’s, federal/state 
agencies, etc.) (~260 experts) 



Some Drought Monitor Factoids 

   Happy Birthday: 10 
Years Old! 

   Map #500 (4/7/09) 
   Smallest D1-D4 extent: 

6.64% on 2/9/10 
   Largest D1-D4 extent: 

45.64% on 9/10/02  
   20 states have never had 

any D4 w/in their 
borders 





•   Policy: Farm Bill/IRS/USDA/NOAA DGT/State 
 drought plan triggers 

•   ~3.5M+ page views and ~2M+ visitors/year 

•   Media:  The Weather Channel/USA     
 Today and all major newspapers/Internet 
 Media/ Network News/ CNN/NPR/etc. 

•   Presidential/Congressional briefings 

•   NIDIS portal/portlet 

•   A model of interagency/level collaboration 

The Drought Monitor is widely used: 







The Drought Impact Reporter v2 
http://droughtreporter.unl.edu 

Sponsor: USDA-Risk Management Agency and National 
Oceanic and Atmospheric  Administration’s Transition of 
Research Applications to Climate Services Program (TRACS) 



Why Track Drought Impacts? 

  Establish an impacts baseline for monitoring 
  Climate change 

  To know where to direct relief 
  To reduce vulnerability in advance of the 

next drought 
  “Ground truth” indices 
  No single method exists for collecting and/or 

quantifying drought losses 



Some DIR Factoids 

   Established 
in 2005 

   DIR DB now 
contains 
~11,000 
impacts 

   1,891 impacts 
added in 
2009 



Drought Impact Reporter, October 5, 2009 





Drought Status & Impacts, TX 



What We’ve Learned:  
Refine Categories 

Planned Current  









* 14,000+  volunteers 
covering all 50 states!! 

* CoCoRaHS “Message 
of the Day” 

* Monthly e-mail 
reminders 

* Emphasis in training 
sessions 

* Banners on the Web 
site 

Courtesy: Henry Reges, Colorado State University 



Courtesy: Henry Reges, Colorado State University 



Enhancing the Advanced Hydrologic Prediction 
Service: 

A Program to Develop A Low-Flow/Stage Database  
for Selected NWS Forecast Points in  

the Upper Colorado River Basin 

Mark Svoboda, Climatologist, Monitoring Program Area Leader, NDMC 
Dr. Donna L. Woudenberg, Drought Management Specialist, NDMC 

Dr. Cody L. Knutson, Water Resources Scientist, NDMC 
Doug Kluck, NOAA-NWS CRHQ 



Objective 1: Identify low flow/stage related impacts  
                      near NWS forecast points 

Objective 2: Use impact information to establish low  
                      flow/stage warning triggers (drought stages) 

Objective 3: Develop low flow/stage river forecasts 

Incorporate data into the NWS National Hydrologic 
Database and the AHPS system 

Development of a low flow/stage impacts 
database for AHPS forecast points 



Low-flow / Drought Impacts 
  Economic 

   Costs and losses to agricultural and livestock producers 
   Loss from timber production 
   Loss from fishery production 
   Loss to recreation and tourism industry 
   Energy-related effects 
   Water Suppliers 
   Transportation Industry / navigation 
   Decline in food production/disrupted food supply 

  Environmental 
   Damage to animal species 
   Hydrological effects 
   Damage to plant communities 
   Increased number and severity of fires 
   Wind and water erosion of soils, reduced soil quality 
   Air quality effects (e.g., dust, pollutants) 
   Visual and landscape quality (e.g., dust, vegetative cover, etc.) 



Low-flow / Drought Impacts 

  Social 
   Health 
   Increased conflicts (“water wars”) 
   Reduced quality of life, changes in lifestyle  
   Disruption of cultural belief systems (e.g., religious and scientific views 

of natural hazards) 
   Reevaluation of social values (e.g., priorities, needs, rights) 
   Public dissatisfaction with government drought response 
   Perceptions of inequity in relief, possibly related to socioeconomic 

status, ethnicity, age, gender, seniority 
   Loss of cultural sites 
   Increased data/information needs, coordination of dissemination 

activities 
   Recognition of institutional restraints on water use  



NWS-NIDIS Low-flow Projects 
2009-2010: Upper Colorado (164) & ACT-ACF (58) 



2008-2010 Upper Colorado River Low-Flow Project 
Identify potential low flow/stage impacts near 164 forecast 

points  



Flow 
(cfs) 

Stage 
(ft) 

Impacts Timing/Other 
Considerations 

Submitted by 

9163.2 Top of Active Conservation 
for Stateline Dam 

Source – U.S. Bureau of Reclamation – Data web 
http://www.usbr.gov/dataweb/dams/ut82904.htm 

9096.5 Top of Inactive 
Conservation for Stateline 
Dam 

Source – U.S. Bureau of Reclamation – Data web 
http://www.usbr.gov/dataweb/dams/ut82904.htm 

9062 Top of Dead Storage for 
Stateline Dam 

Source – U.S. Bureau of Reclamation – Data web 
http://www.usbr.gov/dataweb/dams/ut82904.htm 

2.2 -2.8 
cfs 

Advise water restrictions for 
residents in the town of 
Valley. Only allowed to 
water trees and shrubs, and 
watering only to be 
performed every other day. 

Rocky Irick – Bridger Valley Joint Powers Board 
(personal communication) 

2.6 – 
2.8 cfs 

Restrict farmer’s use of 
irrigation water to maintain 
adequate water supply for 
residents of . Water 
diversion from Smiths Fork 
to Blacks Fork for longer 
period than normal.  

** is in the process of changing 
water rights so this may not be a 
problem in the future** 

Rocky Irick – Bridger Valley Joint Powers Board 
(personal communication) 

7.0 cfs Instream flow 
recommendation for a 4.6 
mile stretch of the East Fork 
of Smith’s Fork Creek 
(below Stateline Dam) 

**Application on file, but 
permit not yet granted. 

Source – Green River Basin Water Planning Process 
(Final Report, 2001) – Technical Memoranda (Instream 
Flows in Wyoming), prepared for Wyoming Water 
Development Commission Basin Planning Program 

Low-Flow Related Impacts in the Upper Colorado River Basin  
National Weather Service / National Drought Mitigation Center 

Station ID: 14 – SLRW4 (Smiths Fork at Stateline Reservoir, WY) 



Photos, Maps, Flood Stages, and Historical Data: 
How about low flows? 



NDMC’s GIScience Program Area 
GRACE Observed 
TWS 

GRACE + LDAS  
Modeled TWS – Data 

Assimilation
 

Evaporative Stress 
Index (ESI) 

Wetter Drier 

* Remote 
Sensing 

* GIS 
* Partnerships 

(USGS-EROS, 
NASA-JPL, GSFC, 
USDA-ARS, NOAA) 





*Guides 
*Plans 

*Impacts 
*Strategies 
*Education 

*Stakeholders 

NDMC’s Planning and Social 
Science Program Area 



Drought Planning Progress 

   Federal level 
   State level 
   Tribal 
   Local level 

  Municipalities (NOAA-SARP “Drought Ready 
Communities”: drought planning kit and certification 
based on community/stakeholder input) 

   River Basins 
   Counties 
   Producers 



         Status of State Drought Planning 

   1982 

States with plans 
States without drought plans 





Developing  
“Drought Ready Communities” 

NOAA-SARP Program: Drought in Support of the NIDIS 
Award Number: NA08OAR4310696 

Mark Svoboda (Lead P.I.), Kelly Smith, Cody Knutson, Melissa 
Widhalm, Donna Woudenberg, and Tonya Bernadt 

National Drought Mitigation Center, University of Nebraska-Lincoln 

Lower Platte River Corridor Alliance (Meghan Sittler) 
University of Illinois (Jim Angel and Michael Spinar) 

University of Oklahoma (Mark Shafer, Renee McPherson, and 
Heather Lazarus) 



DRC Project Overview 

   “Developing a community-driven process in 
integrating place-based planning to reduce 
vulnerability to drought” 

  Develop a “drought resources kit” of 
educational, public awareness, climatological, 
planning and mitigation resources 
incorporating community feedback 

  Define what a community needs to do to be 
certified as “Drought Ready” 

  Wrap-up community workshops Spring 2010 



DRC Project Partners 

  Nebraska City, NE  (~7,000) 
  Decatur, IL  (~82,500)  
  Ada, OK (~16,000) 
  Cordell, OK (~3,000) 
  Norman, OK (~100,000+) 
  University of Illinois 
  University of Oklahoma 
  University of Nebraska 



and then along comes . . . 

NIDIS 



Courtesy: NIDIS 



Challenges 

   Information technology advances 
  Future resources 

  New ways to interact with decision-makers 
  Stakeholder “burnout” 

  Convince decision-makers that their 
mitigation/adaptation actions will reduce 
impacts 
  Quantify impacts and benefits 



Summary 

  Scale (flexible and relevant to the needs 
of our stakeholders) 

  Tools and Technology (keep pace with 
scale issue) 

  Impacts (establish a baseline) 
  Citizen Science 

   Planning, Mitigation, and Adaptation 





Please visit the NDMC website for more 
information: http://www.drought.unl.edu 

Contact me at: 
Mark Svoboda 
402-472-8238 
msvoboda2@unl.edu 

Thanks!  


