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What has stayed the same 
•  Calls for a universal database of 

drought impacts 

What has changed 
•  We’ve tried more stuff.  We’ve learned 

some stuff.  

What else has stayed the same 
•  Still haven’t connected all the dots on 

“why?” 
h"ps://www.quora.com/Why-is-the-
Mandelbrot-set-a-fractal	



Diagnosing drought -- scales 

Photo: Compiled by Chuck Nelson. “A true-color 
cropped image of portion of the Sacramento-San 
Joaquin River Delta. This image was taken from a 
California Department of Fish and Game website 
available to the public as a GIS file and is part of a U.S. 
Department of Agriculture National Agricultural 
Imagery Program flight.” http://www.csuchico.edu/inside/
2012-05-10/bigpicture-2.shtml 

From Bandera: Cowboy Capital of the 
World, Palo Alto College, San Antonio, 
Texas 
http://pacweb.alamo.edu/
InteractiveHistory/projects/rhines/
StudentProjects/1999/bandera/
BANDERA.htm 



“In	essence,	as	with	
rainbows,	each	
person	experiences	
their	own	drought.”	
Redmond,	Kelly	T.	“The	Depic'on	of	Drought:	A	
Commentary.”	Bulle'n	of	the	American	Meteorological	
Society,	August	2002,	Vol.	83,	Issue	8,	p.	1143.	

h"p://121clicks.com/gallery-category/nature-subtle	



Why track drought impacts?  
• Response & Recovery: To know where 
to direct relief 
• Mitigation & Recovery: Impacts point 
to underlying vulnerability. Tracking 
drought impacts can help decision makers 
figure out where to focus efforts to 
reduce vulnerability to the next drought.  
• Research: Improve our understanding of 
how biophysical indicators relate to social 
and environmental indicators. Need time 
series data!  



h"p://fractalfounda'on.org/resources/frac'vi'es/sierpinski-triangle/	
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Agricultural drought impacts 

Data	 Informa'on	 Knowledge	 Policy	



Droughtreporter.unl.edu 

• Launched in 2005 as 
nation’s on-line archive of 
drought impacts 
• Reports from media, 
individual observers 
(“Users,” CoCoRaHS), 
agencies 
• Searchable by time, place, 
scale, category, term 
• Moderated @ NDMC 

Wilhite,	Donald	A.,	Mark	D.	Svoboda,	and	Michael	J.	Hayes.	"Understanding	
the	complex	impacts	of	drought:	a	key	to	enhancing	drought	mi'ga'on	and	
preparedness."	Water	resources	management	21.5	(2007):	763-774.	h"p://
digitalcommons.unl.edu/cgi/viewcontent.cgi?
ar'cle=1042&context=droughbacpub	



Impacts: Unpacking the definition 

“An	observable	loss	or	change	that	occurred	at	a	
specific	place	and	'me	due	to	drought.”		
•  “Loss	or	change”	–	implies	an	expecta'on	of	what	should	happen,	
based	on	past	experience	

•  “Due	to	drought”	–	the	a"ribu'on	ques'on	–	how	do	we	know	
drought	caused	it?		





Washington impacts, state, county & city, & USDM  



Impacts by category, 2016 



Impacts by state and category, 2016 



Questions & Challenges 

• No methodology for valuing or 
quantifying drought impacts 
• Even in agriculture 

• No units 
• Easier to list than to summarize 
impacts 
• “Angst index” 
• Disincentives to sharing some info 
• Proprietary 
• Competitive 



On the up side …  

• Resource for drought historians 
•  Impacts include attribution – we 
know drought caused it 
• Using media’s agenda-setting 
function to ID impacts that 
matter 
• Awareness – of what? Is there 
data re/ underlying trend?  

Image	courtesy	of	Musca'ne	Power	and	Water	
h"ps://www.mpw.org/news-events/news/'ps-from-the-pros/the-flags-and-paint-mean	



Lackstrom,	K.,	et	al.	(2013).	The	Missing	Piece:	Drought	Impacts	
Monitoring.	Report	from	a	drought	impacts	community	of	prac'ce	
workshop	in	Tucson,	AZ,	March	2013.	

Impacts Reporting, full circle 



Drought impact resources for ranchers 

• Tracking Drought Impacts on Rangeland 
http://drought.unl.edu/ranchplan/Overview/Resources/TrackingDroughtImpacts.aspx 

 



h"p://droughtreporter.unl.edu/submitreport/	







Via CoCoRaHS: Promoting drought impact 
reporting to volunteers… 

* 19,000+  volunteers 
covering all 50 states!! 

* CoCoRaHS “Message 
of the Day” 
 
* Monthly e-mail 
reminders 
 
* Guide to reporting 
drought impacts 
 
* Banners on the Web 
 

Courtesy: Henry Reges,  
Colorado State University 



h"p://www.cisa.sc.edu/map/index.html	



Public Policy Institute of California 

•  Urban areas 
•  Farmers, “growers” 
•  Low-income communities 
•  Habitat/biodiversity 



Other recent efforts:  Washington ag in 2015 

•  Washington State Department of Agriculture 
•  Grant from WA Dept. of Ecology 
•  Review by Washington Academy of Sciences 

•  Economic damage: $633 to $773 million, 
statewide (gross, not net) 

•  Limitations: 
•  Drought vs. heat 
•  Regional focus, self-reported data 
•  NASS data doesn’t cover all crops, not 

available in a timely fashion 
•  Recommendation: 
•  Ongoing data collection 



Washington State Academy of Sciences recommendations 

• Use net, not gross income.  “… net farm income for Washington in 
2015 was higher than in any of the previous four years by a 
significant amount.”  
• Use a defined economic foundation, i.e., 
• Economic Welfare 
•  Input/Output 
• Computable General Equilibrium 

• Be clear about whether the objective of the study is to calculate net 
impacts to agriculture or costs to farmers negatively impacted by 
the drought 



“The report needs to be clear about whether the study’s objective was to 
quantify net effect of the drought at the state level or to quantify losses to 
negatively affected farms without including an offset for farms that may 
have increased their net returns compared to a year when there was no 
drought. It is a political question for WSDA, DOE, and the 
Legislature as to whether they are more interested in quantifying the 
harm to farmers that were negatively affected. Much of farm policy at the 
federal level is focused on creating stability in the farming sector by 
providing assistance through price supports or subsidized yield insurance.  
Another way to say this is that there is a distributional goal that is 
politically defined and which supersedes a goal based on 
economic efficiency.”  

-- WSAS 



WASHINGTON	STATE	SKI	VISITS	(SOURCE:	NATIONAL	SKI	AREAS	ASSOCIATION)	
From	them	Washington	State	drought	plan	revision,	vulnerability	chapter	

In	the	winter	of	2004/2005,	visita'on	to	Washington	State	ski	resorts	dropped	
by	1.5	million	visits	from	the	prior	year,	a	decrease	of	77	percent.			During	the	
2014/2015	winter,	visita'on	numbers	dropped	by	more	than	900,000	visits	from	
the	previous	year,	a	decrease	of	59	percent.					



h"ps://www.quora.com/Why-is-the-Mandelbrot-set-a-fractal	



Plan mapping … next generation 



Drought	Plan	 HazMit/EM	Plan	 Water	Policy/Plan	

Monitoring	 incl.	dgt	in	haz	profiles	 water	shortage	/dgt	

Response	 Mi'ga'on	 Response	

Mi'ga'on	 Monitoring	 Mi'ga'on	

Agency	Connec'ons	 Agency	Connec'ons	 Agency	Connec'ons	

Local	Connec'on	 Local	Connec'on	 Local	Connec'on	

States’ use of three types of planning to reduce drought 
vulnerability 







And at sub-state levels 





Questions, comments? 

Kelly Helm Smith 
ksmith2@unl.edu, 402-472-3373 

Thank you! 


