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From Wright and Bailey (1983) 
Burn dead debris 
Increase herbage yields 
Increase utilization of coarse grasses 
Increase availability of forage 
Improve wildlife habitat 
Control cool-season invaders 
Control undesirable shrubs and trees 
 
Achieve several benefits simultaneously 
rather than requiring multiple costly 
techniques 
 
[Note that there is no mention of how much 
increase or control can be imposed with fire 
– binary classification] 

(Potential) Ecosystem benefits from fire: 



 

Long-term invasion in the Great Plains: 



 

Long-term invasion in the Great Plains: 



Juniper invasion is moving north, 
transforming the Great Plains 

Twidwell et al. 2013 Frontiers in Ecology and 
the Environ. 

> 50% juniper cover 

> 30% juniper cover 

> 15% juniper cover 



Juniper invasion is moving north, 
transforming the Great Plains: 
This is a consequence of human changes 
in fire regimes 

Twidwell et al. 2013 Frontiers in Ecology and 
the Environ. 



Juniper invasions: the greatest threat 
to conservation in Nebraska 

(Nebraska Conservation Roundtable, 2014) 

Juniper invasions: one of the greatest 
threats to rangeland resources 
(Engle et al. 2008; Twidwell et al. 2013) 
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Ecosystem service assessment following a grassland to 
juniper woodland regime shift 

based on review by Twidwell et al. 2013 
Frontiers in Ecology and the Environ. 



Today, people universally seek to 
minimize fire behavior and 
eliminate extreme events 

 

Inadvertent grassland conversions: 
a consequence of losing 
humanity’s affinity to fire 

Twidwell et al. 2013 Frontiers in Ecology and 
the Environ. 



Juniper invasions - one of the greatest threats to 
rangeland resources in the Great Plains 

Twidwell et al. 2013 Frontiers in Ecology and the Environ. 

- Engle et al. 2008; Twidwell et al. 2013 



Photo: T. Hovick 
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Declining populations of LPCs were associated with 
small changes in juniper cover at large scales 



Greater Prairie Chickens Require Variable Habitat 
Types Occurring on the Landscape Simultaneously 

Hovick et al. in review 
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Grassland Juniper savanna Juniper woodland Juniper forest 

Juniper Encroachment Reduces 
Grassland Habitat Available to Prairie Chickens 



Cedar-Apple Rust 

UNL Extension 



VERY HIGH RANGE: Allergy alert. The 
alert is due to cedar pollen. This is an 
extreme exposure situation.  

(2013) The Oklahoma Allergy & Asthma Clinic 
has issued this alert… 
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Fire Suppression Guidelines 
Flame 
Length 

(feet) 

Fireline 
Intensity 

(BTU ft-1 s-1) 
Fire Suppression Interpretation 

< 4 < 100 Fire can be attacked at head and flanks 
with hand tools; hand line should hold fire 

4 – 8 100 – 500 
Fires too intense for direct attack on 
head; hand line unreliable; mechanized 
equipment can be effective (plows, 
dozers, pumpers) 

8 – 11 500 – 1,000 Fires present serious control problems 
(crowning, torching and spotting) 

> 11 > 1,000 
Crowning, spotting, and major fire runs 
probable; control at head of fire 
ineffective 

Andrews and Rothermel 1986 
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Fire Suppression 
Unsuccessful 



Austin, TX’s View of Bastrop Wildfire 

Wildfire’s View of Austin, TX 

Photos: GILBERT W. ARIAS 
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Historical Stocking Rate Decline 
Texas A&M Sonora Experiment Station 



Simonsen et al. to be in UNL Extension 



Simonsen et al. to be in UNL Extension 
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Simonsen et al. to be in UNL Extension 



“So why can’t we use mechanical clearing to get out of this 
mess?” 

Simonsen et al. UNL Extension (in review) 

NE NRCS cost share information 



Restoration recommendations in juniper-encroached 
rangelands: 

 

 Restoration… requires extensive brush control, reseeding 
and grazing management (USDA, NRCS 2012).  

 
But the brush management experiment has played out in the 

southern Great Plains... 

USDA NRCS Conservation Expenditures 

Twidwell et al. (2013) Ecosphere 



“But we can’t burn the Sandhills...” 



 Sandhills resilience to an extreme wildfire and 
 drought event (current graduate research project) 





Time lapse pictures from Amanda Hefner 

4 April 2013 14 May 2013 

30 May 2013 13 July 2013 

Wildfire occurred July 2012  

2 years after wildfire event 



Pictures copyright Chris Helzer/The Nature Conservancy 

The Sandhills: 
More resilient to fire than previously believed 



“But I like to plant cedar as windbreaks...” 



Juniper invasions - one of the greatest threats to 
rangeland resources in the Great Plains 

Data from Ganguli et al. 2008 



Windbreaks serve as a novel seed source for dispersal and 
establishment of Eastern redcedar into new areas 



The Challenge for Nebraska 
 
• No state has successfully reacted to juniper 

invasions and restored expansive 
grasslands. 

• The scale of invasion exceeds the scale of 
modern-day management. 

• The cost of reacting to invasions prohibits 
broad-scale success with mechanical 
removal. 

• Can we change from a culture facilitating 
cedar invasions to one that prevents it? 

• We are not managing to prevent one of the 
biggest threats to Nebraska’s rangelands. 



The Opportunity for Nebraska? 
 
• Much of the state is at the earlier stages of 

cedar invasions. 
• Cedar invasions can be easily controlled 

compared to other invasive species. 
• Potential for a uniform, consistent approach 

among all agencies and a constant message 
to NE stakeholders. 

• The Nebraska Sandhills are an iconic 
ecosystem deserving of protection. 
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