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Research indicates that

* Fire suppression and land use changes reduced the
annual burned area in California forests from pre-
settlement levels by more than 90 percent in the 20th
century

* This and increased precipitation over the 20th century
increased fuel densities, contributing to a trend
increased fire severity

* The frequency of large fires, total area burned, mean fire
size and fire severity have all increased in northern
California forests since the mid-1980s

* Wildfire is predicted to increase substantially in northern
California forests in the Sierra Nevada



California wildfire hazard severity zone
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Disturbance Regimes

USFS PNW-GTR-870
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Disturbance Regimes

« Expanding insect infestations

Current advance of bark beetles in forests throughout the
Western United States and Canada often affecting more
land area per year than wildfire

USFS PNW-GTR-870 Photo: Western Bark Beetle Assessment 2009



Disturbance Regimes

 Invasive species will likely become more widespread

USFS PNW-GTR-870 Source: Patrick O’Driscoll



Disturbance Regimes

 Increased flooding, erosion, and movement of sediment into
streams will be caused by:
- Higher precipitation intensity in
some regions

- Higher rain:snow ratios in western
mountainous regions

- Higher area burned
(western dry forests)

USFS PNW-GTR-870 Photo: A. Youberg, AZGS



Disturbance Regimes

Increased drought will exacerbate stress complexes that
Include insects, fire, and invasive species, leading to:

- Higher tree mortality
- Slow regeneration in some species

- Altered species assemblages

Photo: Associated Press

USFS PNW-GTR-870



Relation of drought to fuel moisture
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Stressor Complexes and System Changes
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Adaptation response
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Transition from public health to
public safety impacts
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Some climate change concerns

* Rain/snow ratio

 Warmer temps (especially nighttime)

* |Increased evapotranspiration

* Increased flood events on burned areas

* |ncreased frequency/magnitude of drought
 Changes in streamflow
e Shifts in vegetation elevation ranges



Some research and application needs

* Metrics other than area burned

* Smoke and air quality modeling

* Drought forecasting

e Species-specific responses to climate and fire regimes
* Fire —air quality health impacts

* Maintain fuel treatment strategies

e |dentifying and implementing adaptation strategies

e Context-specific and place-based approaches to
vulnerable wildland-urban interface development






