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How Does Drought Affect Trees 
and Forests?

• Increased risk of catastrophic wildfire
• Higher mortality from drought stress and pests
• Reduced vigorg
• Increased susceptibility to pests
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Watershed Level Watershed Level 
ImpactsImpacts

Threat to Watersheds: Pine Ridge 2012Threat to Watersheds: Pine Ridge, 2012

2012 West Ash Fire, Pine Ridge2012 West Ash Fire, Pine Ridge



Fort Robinson in 2011, Fort Robinson in 2011, 
22 Years After 1989 Fire22 Years After 1989 Fire22 Years After 1989 Fire22 Years After 1989 Fire



Drought Mortality

Eric Gregory
Lincoln Journal Star Mark Harrell

Nebraska Forest 
Service

Tree death

Laurie Stepanek
Nebraska Forest Service



Defoliation

Leaf  scorch

Reduced vigor g

(long term)
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Reduced photosynthesisReduced photosynthesisReduced photosynthesisReduced photosynthesis


Less sugarLess sugarLess sugarLess sugar

Sugar used for:Sugar used for:

• growth and reproduction

f  f  d f  d• manufacture of  defensive compounds
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Increased Susceptibility to Pests

Mountain pine beetle
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Bark beetles

• Mountain pine beetle

• Ips engraver beetles
Laurie Stepanek

Nebraska Forest Service

• Elm bark beetles (Dutch elm disease)

• Walnut twig beetle (thousand cankers disease)

Nebraska Forest Service

• Ash bark beetle
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Adaptations for a Drier, Hotter Worldp ,

Di it• Diversity
• Resilience 
• Mitigation



Emphasize Diversity

• Wide selection of genera 
and species p

• Choose seed sources that 
are adapted to broadare adapted to broad 
climatic conditions



Resilience: Designing for Extremes 
• Emulate natural forest 
conditions in urban 
plantings
 Mulch, mulch, mulch
 Plant trees in clusters
 Proper planting & 
watering techniques
 Protect roots

 Reduce forest fuel loads 
and density to increase 
resilience and vigor



Mitigation
• C sequestration in woody 
plants

• Energy conservation in rural‐
to‐urban homes, acreages & 
communitiescommunities

• Reduce heat island severity



Questions?


