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WAFWA Fire and Invasives Working 

Group ─ 

 

▪ Developed scientific basis to - 

o Select areas for management  

in the Great Basin 

o Determine management 

strategies 
 

▪ Approach incorporated into- 

o BLM Fire and Invasives 

Assessment Tool (FIAT) 

o Integrated Rangeland Fire 

Strategy DOI Sec. Order 3336 

o Eastern Range GTR (SMRRT) 

 

http://www.treesearch.fs.fed.us/pubs/46329 

The  Sc ie nc e  Ba sis - Re silie nc e  a nd  Re sista nc e   



ENVIRONMENTAL DIFFERENCES 



Thre a ts to   

Sa g e b rush  

Ec o syste ms 
 

Anthropogenic Threats 
 

▪ Cropland Conversion 

▪ Oil and Gas Development 

▪ Exurban Development 

▪ Improper Livestock Grazing 

▪ Recreation 
 

Climate Change 
 

■ Effects on Ecosystems  

       and Species 

 
 

 

 



Wyoming 

Big Sage 

Mtn  Big Sage - 

Mtn Brush 

Productivity 

Enviro nme nta l G ra d ie nts 

Co ld  De se rt 

Warm-Dry to 

Warm-Dry bordering  

on Summer Moist 

Cold-Wet to  

Cold- Summer Moist 

Mtn  Big Sage  
Chambers 2005,  

Chambers et al. 2007, 

Wisdom & Chambers 2009; 

 Brooks & Chambers 2011; 

 Condon et al. 2011;  

Chambers et al. 2014a,b 



Enviro nme nta l G ra d ie nts 

We st-Ce ntra l Se mia rid  

Pra irie s 

Warm-Summer Moist Cold-Summer Moist 

Productivity 

Cool/warm season grass 
Silver sage 

Cool/warm season grass 
Wyoming big/ 
Silver sage Wyoming Big/Silver sage  

Cool with minor warm 
 season grasses 

 

Chambers et al. 2016 



So il Te mp e ra ture  & Mo isture  Re g ime s 

SURGO – 1:24,000 with gaps  

filled with STATSGO -1:250:000 

(Maestas et al. 2016) 

Soil Temperature &  

Moisture Regimes = 

 

Landscape indicator of 

resilience & resistance  
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Re silie nc e  & Re sista nc e  C la sse s  

Soil Temperature &  

Moisture Regimes = 

 

Landscape indicator of 

resilience & resistance  

SURGO – 1:24,000 with gaps  

filled with STATGSO -1:250:000 

(Campbell & Maestas 2016, 

Maestas et al. 2016)) 

 



Sa g e -g ro use  Bre e d ing  Ha b ita t Pro b a b ilitie s 

Bases Breeding Habitat 

on multivariate models – 

 

 2010 – 2014 BBD data 

 

 General Habitat 

 Climate 

 Landform 

 Disturbance 

 

 

 
Doherty et al. 2015 
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     LOW (0.25-0.50) 
Landscape context is 

likely limiting - significant 
restoration  

may be needed.  

 

Medium (0.5-0.75) 
Landscape context may 

be affecting habitat 
suitability – improve with 

management. 

 

High (> 0.75)  
Landscape context is 

highly suitable  - maintain 
and enhance resilience & 

resistance.  
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Sa g e -G ro use  Ha b ita t Ma trix 
Probability of Sage-Grouse Breeding Habitat 

RESTORATION/RECOVERY POTENTIAL HIGH 
Native grasses and forbs sufficient for recovery 

Annual invasive risk low; Conifer expansion is a local issue 

Seeding success is typically high 

RESTORATION/RECOVERY POTENTIAL INTERMEDIATE 
Native grasses and forbs usually adequate for recovery  

Annual invasive risk moderate; Conifer expansion is a local issue 

Treatment success depends on site characteristics  

RESTORATION/RECOVERY POTENTIAL LOW 
Native grasses and forbs inadequate for recovery 

Annual invasive risk is high 

Seeding success depends on site characteristics, invasives & ppt   

May require multiple management interventions 



Areas for targeted 

management – 

 

▪ First filters – GRSG PACS 

developed by States 
    

▪ Resilience & Resistance 
 

▪ Sage-grouse breeding 

habitat probabilities 

(Doherty et al. 2015) 
 

▪ Management strategies 

can be matched directly to 

the Matrix 

 

 

 

Ma p  o f G RSG  

Ha b ita t Ma trix 



A holistic approach that addresses large-scale  

persistent threats to sage-grouse habitat  

should benefit sagebrush ecosystems and  

most sagebrush obligate species  

 
 

 
 

❖GTR-356 is now being combined with GTR-

326 in a Science Framework for the 

Conservation & Restoration Strategies (SO 

3336) 

 

 

Do wn the  Ro a d  
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