
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln

Drought Mitigation Center Faculty Publications Drought -- National Drought Mitigation Center

6-21-2011

Droughts in the 21st Century and Beyond
Vijay P. Singh
Texas A & M University - College Station, vsingh@tamu.edu

Chris Funk
USGS, cfunk@usgs.gov

Jim Angel
University of Illinois at Urbana-Champaign, jimangel@illinois.edu

Mark Svoboda
University of Nebraska-Lincoln, msvoboda2@unl.edu

Follow this and additional works at: https://digitalcommons.unl.edu/droughtfacpub
Part of the Climate Commons, Environmental Indicators and Impact Assessment Commons,

Environmental Monitoring Commons, Hydrology Commons, Other Earth Sciences Commons, and
the Water Resource Management Commons

This Article is brought to you for free and open access by the Drought -- National Drought Mitigation Center at DigitalCommons@University of
Nebraska - Lincoln. It has been accepted for inclusion in Drought Mitigation Center Faculty Publications by an authorized administrator of
DigitalCommons@University of Nebraska - Lincoln.

Singh, Vijay P.; Funk, Chris; Angel, Jim; and Svoboda, Mark, "Droughts in the 21st Century and Beyond" (2011). Drought Mitigation
Center Faculty Publications. 148.
https://digitalcommons.unl.edu/droughtfacpub/148

https://digitalcommons.unl.edu/?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/droughtfacpub?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/drought?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/droughtfacpub?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/188?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1015?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/931?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1054?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/166?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1057?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/droughtfacpub/148?utm_source=digitalcommons.unl.edu%2Fdroughtfacpub%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages


Purdue University
Purdue e-Pubs
2011 Symposium on Data-Driven Approaches to
Droughts Drought Research Initiative Network

6-21-2011

Droughts in the 21st Century and Beyond
Vijay P. Singh
Texas A & M University - College Station, vsingh@tamu.edu

Chris Funk
USGS, cfunk@usgs.gov

Jim Angel
University of Illinois at Urbana-Champaign, jimangel@illinois.edu

Mark Svoboda
University of Nebraska-Lincoln, msvoboda2@unl.edu

Follow this and additional works at: http://docs.lib.purdue.edu/ddad2011

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. Please contact epubs@purdue.edu for
additional information.

Singh, Vijay P.; Funk, Chris; Angel, Jim; and Svoboda, Mark, "Droughts in the 21st Century and Beyond" (2011). 2011 Symposium on
Data-Driven Approaches to Droughts. Paper 13.
http://docs.lib.purdue.edu/ddad2011/13

http://docs.lib.purdue.edu?utm_source=docs.lib.purdue.edu%2Fddad2011%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/ddad2011?utm_source=docs.lib.purdue.edu%2Fddad2011%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/ddad2011?utm_source=docs.lib.purdue.edu%2Fddad2011%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/drinet?utm_source=docs.lib.purdue.edu%2Fddad2011%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://docs.lib.purdue.edu/ddad2011?utm_source=docs.lib.purdue.edu%2Fddad2011%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages


Droughts	  in	  the	  21st	  
Century	  and	  Beyond	  

Symposium	  on	  Data-‐Driven	  Approaches	  to	  Droughts	  (DDAD2011),	  June	  21-‐22,	  2011	  



Drought:	  Science	  

§  Characteriza?on	  
§ Mechanisms	  
§ Modeling	  
§  Predic?on	  and	  Forecas?ng	  



Drought	  Monitoring	  	  

§ Measurement	  
§ Mapping	  
•  Space	  
•  Time	  

§  Data	  sharing	  
§  Upda?ng	  



Quanti9ication	  of	  Effects	  
§  Economic	  

•  Agricultural	  produc?vity	  loss,	  shiH	  in	  energy	  genera?on	  sources	  
•  e.g.	  current	  drought	  in	  Texas	  –	  Loss	  $1.2	  –	  1.5	  billion	  

§  Ecosystems	  
•  May	  lead	  to	  the	  loss	  of	  certain	  species	  (flora	  and	  fauna)	  

§  Health	  
•  Lack	  of	  drinking	  water	  
•  Sanita?on	  
•  Food	  produc?on	  
•  Change	  in	  bacterial	  and	  viral	  ac?vi?es	  

§  Social	  
•  Social	  unrest	  ,	  chain	  reac?on…	  

§  Poli?cal	  	  
•  Long-‐term	  planning	  
•  Change	  in	  poli?cal	  culture	  
•  Transboundary	  conflicts	  



Communication	  

§  Transla?on	  of	  effects	  into	  common,	  easy	  to	  
understand	  language	  and	  numerical	  iden?fiers	  

§  Uncertainty	  quan?fica?on	  and	  
communica?on	  
•  Can	  the	  end	  user	  interpret	  the	  scien?fic	  
uncertainty	  bands?	  

§  Policy	  and	  decision	  making	  
§  Bringing	  all	  stakeholders	  aboard	  



Strategies	  for	  Reducing	  Impacts	  

WATER	  
SUPPPLY	  

CONSERVATION	  

EFFICIENT	  USE	  

TREATMENT	  

RECYCLE	  

REUSE	  

DEVELOP	  ADDITIONAL	  
SOURCES	  

DESALINATION	  

Integrated	  Water	  Resources	  Management	  
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