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Drought Related Bark Beetle Outbreaks
(1996-Present)

REGIONAL
Drought related mortality has occurred throughout Pinyon-Juniper 

woodlands on the Colorado Plateau.

Massive Pinyon mortality (Ips confusus), but little juniper mortality

LOCAL
Patterns of Mortality (Transects & Satellite)

Drought/Beetles are Resetting Successional Clock 

DIREnet
Drought Impacts Network: DIREnet

<< FHM Working Group Agenda
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~25 million Hectares

3rd Largest Vegetation
Type in U.S.

Pinyon-Juniper Woodlands

…and Growing
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Local Patterns of mortality in Pinyon-Juniper Woodlands

You are Here
Mortality

Arizona
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Pinyon-Juniper Woodland Dynamics





2001 Mortality of Pinyon: 
Tree mortality ranged from 0 – 4%

Circles are proportional to % mortality



96%

40%

2002 Mortality of Pinyon
Tree mortality ranged from 5 – 100%

Circles are proportional to % mortality



May 17, 2003 North of San Francisco Peaks



September 20, 2003 North of San Francisco Peaks

PJ Woodland Juniper Woodland
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Pinyon Death Across Years and Size Classes
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Quickbird Satellite Data (0.6m) delineating one ha plots 



Stand Density and Death
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Percent Slope
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Drought as a Key Factor in Woodland Dynamics

Woody Biomass Fire Suppression
Heavy Grazing

Climate Change

Mortality Drought
Bark Beetles
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*Error bars represent range of possible 1883 values, not SEM
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Percent Cover Change 1883-2003



Drought Mediated Tree Population Dynamics



Drought Impacts on Regional Ecosystems Network

USFS Forest Health Protection

Los Alamos National Lab

Bureau of Land Management

US Geological Survey

Seven Universities & Colleges

DIREnet Collaborators

Google: DIRENET



Pinyon-Juniper Woodland
Disturbance Cycle
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Catastrophic Fire = 450 years Drought/Outbreaks = 100 years
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Model of Beetle Dynamics
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