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• Complex!rangeland!systems!
• Management!challenges!in!drought!
• Transforming!decision?making!

• Needs?based!strategies!
• Keep!Calm!and!CARM!on!

• Flexibility!
• Heterogeneity!
• Survey!Says:!What!works!!!
• ProjecKons!
!
!
!



Key resource: 
Rangelands 
Society for Range  
Management 
Drought on Rangelands: Effects and 
Solutions  
Volume 38, Issue 4, 
 August 2016 
Open access 

!
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hLp://www.sciencedirect.com/science/journal/01900528/38/4!

!

!



������!�Social-Ecological Systems 

(Berkes!and!Folke,!1998;!Glaser!2006;!
Fernandez?Gimenez!et!al.,!2017)!

•  Coupled!human?natural!systems!
at!mulKple!scales!

•  Complexity'and'uncertainty!
preclude!management!Rx!

•  Feedbacks!mediated!by!many!
knowledges!and!adapKve!acKons!

•  Resilience:'ability!to!“bounce!
back”!and!avoid!state!change!

•  CriKques!from!social!sciences!
!
!



���������Management Challenges �

(Breshears!et!al.,!2016;!Derner!and!AugusKne,!
2016;!Crimmins!and!McClaran,!2016)!

A proposed conceptual framework for considering how more extreme drought 
forecast with climate change may differentially impact rangeland types, based on 
life form types and their relative abundances. 

•  No!two!droughts!the!same!
•  Limited!ability!of!predicKon!and!
reliable!seasonal!forecasts!

•  Need!for!proacKve!planning!
•  Time!scale:!

•  Short!term!(fencing)!vs.!long!
term!(plan!for!state!shids!from!
grassland!to!woodland).!

•  Trees,!shrubs,!grasses!differ!in!
sensiKvity!to!drought!
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��������� Decision-Making 
• AdaptaKon!to!climate!and!weather!impacts,!including!drought,!
will!require:!

•  !conKnual!learning!and!changes!in!response!to!
! !mulKple!types!of!stresses!!
! ! !across!mulKple!scales!by!many!actors.!

•  !Rangeland!managers!in!semi?arid!and!arid!rangelands!already'
experience'high'levels'of'weather'variability'and!have!
developed!many!effecKve!responses.!!

!(Coppock,!2011;!Adger,!2010;!Wilmer!et!al,!2016)!



• Manager!success!in!drought!depends!on'knowing'
when'to'act!under!high!levels!of!uncertainty.!

• Managers'are'diverse'in!their!percepKons!of!risk,!
skills!in!planning,!financial!and!emoKonal!flexibility!
and!interest!in!adapKng.!They!come!from!different!
backgrounds.!They!need!tailored!adaptaKon!
approaches.!!

•  Facilitated'collabora5ve'learning'amongst!
managers/stakeholders!may!assist!skill!
development,!climate!awareness!and!adopKon!of!
climate!tools.!!Expect!slow,!incremental!change.!

!
!

(Marshall,!2010;!Pannel!and!Vanclay,!2011;!Marshall!and!Smajgl,!
2013;!Wilmer!and!Fernandez?Gimenez,!2015!)!
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Keep Calm and CARM On:  
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• Ongoing!10?year!study!at!ARS!research!
staKon!in!Nunn,!CO!

• CollaboraKon:!Building!trust!and!learning!
•  Ranchers!
•  Gov’t!Agencies!
•  ConservaKon!NGOs!
•  ScienKsts!

• AdapKve!management!

• Complexity!promotes!learning,!builds!trust!

(Wilmer!et!al,!In!review,!Fernandez?Gimenez!et!al,!
In!prep)!



Flexibility strategies 
Mobility:'Move'risk'and'resources'across'space.'Examples:'Secure'
forage/pastures'in'diverse'landscape/topographic'posi5ons,'or'far'from'one'
another.''

Storage:'Move'risk'and'resources'across'5me.'Examples:'Hay/
forage'storage,'grassJbanking.'

Diversifica5on:'Move'risk'and'resources'across'asset'class.'
Examples:'Diversified'income'and'agricultural'ac5vi5es,'diverse'classes'(e.g.'
yearling'caNle'and'cowJcalf)'and'species'of'livestock.'Diversifica5on'of'
livestock'class'can'enable'flexible'stocking'rate'decisionJmaking.'

Pooling:'Move'risk'and'resources'across'organiza5ons/
household.'Examples:'Broad'social'networks'to'exchange'innova5ons,'
ideas,'technology,'labor,'equipment,'forage,'etc.'

Market'exchange:'MarketJbased'adapta5on'
strategies.'Examples:'InsuranceJbased'risk'management,'nonJtradi5onal'
marke5ng'strategies,'and'forage'purchase.'

!
!
!

(Agrawal!and!Perrin,!2008)!



Flexibility strategies 

Julie!Kennedy!



Heterogeneity for Flexibility 
• Predict!it!
• Track!it!
• Use!conservaKve!stocking!
rates!
• Flexible!stocking!

• Use'inherent'spa5al'
variability'

• Heterogeneity'J'basis'for'
conserva5on' (Derner!and!AugusKne,!

2016;!Fuhlendorph!et!al,!
2001;!Tews!et!al,!2004)!



Survey Says: 
Drought management strategies Wyoming ranches use to balance forage 
demand with forage supply, reported as the percentage of respondents 
who use each practice. N=281 (Kachergis!et!al.,!2014)!



Survey Says: 
ProacKve!and!reacKve!strategies!for!drought!impact!
management!from!the!2011!California!Rangeland!
Decision?Making!Survey!N=443!(Macon,!et!al.,!2016) 

%!
Proac5ve'(Preparing'for'
drought)'

Stock!conservaKvely! 34!
Rest!pastures! 23!
Incorporate!yearling!caLle! 21!
Grassbank/Stockpile!forage! 12!
Use!weather!predicKons!to!
adjust!stocking! 11!
Add!other!livestock!types!for!
flexibility! 3!

Reac5ve'(Responding'to'drought)' %!
Reduce!herd!size! 70!
Purchase!feed! 69!
Apply!for!government!assistance!programs! 39!
Wean!calves!early! 39!
Rent!addiKonal!pastures! 26!
Move!livestock!to!another!locaKon! 24!
Earn!addiKonal!off?ranch!income! 23!
Sell!retained!yearlings! 22!
Place!livestock!in!a!feedlot! 8!
Maintain!herd!size;!allow!condiKon!
declines! 7!
Add!alternaKve!on?ranch!enterprise! 4!
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(Derner!et!al.,!in!review)!
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• Complexity!requires!adapKve!management!

• CollaboraKon!makes!it!happen!!
• Drought!poses!management!challenges!but!
strategies!already!exist!

• Flexibility!
• Heterogeneity!
• ReacKve!vs.!ProacKve!

• Projected!changes!require!ongoing!learning,!
adaptaKon!

!

!
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Questions? 
Hailey.wilmer@ars.usda.gov 


