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Forests

IPCC 2007 Report
About 20% of Global Emissions
Emissions Primarily from Tropical Forests

Trees are Atmospheric Carbon Scrubbers
Age 50 Coast Redwood Tree ≈ 2.5 tonnes CO2e
Must Consider Water Flux, Albedo and Soil

Forest Ecosystem Impacts
California Conifer and Hardwood Forests
Adaptation



Forests Globally

From IPCC 2007 Fourth Assessment Report, ch. 1 and Synthesis Report, ch. 2.

“…the amount of carbon dioxide in the atmosphere has increased by about 35%
in the industrial era, and this increase is known to be due to human activities, primarily 
the combustion of fossil fuels and removal of forests. Thus, humankind has dramatically 
altered the chemical composition of the global atmosphere with substantial implications 
for climate.”



California Forests

12.4 million hectares
Nearly 1/3 of California Land Base
Water, Wood Products, Recreation, Ecosystem
Urban Forests (5% of Land Base)
Store 8.5 Billion Tonnes of CO2e

“In 2003, growing vegetation in North America removed approximately 500 million tons of 
carbon per year (± 50%) from the atmosphere and stored it as plant material and soil organic 
matter. This land sink is equivalent to approximately 30% of the fossil-fuel emissions from 
North America.” Source: The First State of the Carbon Cycle Report (2007)



Carbon Stored in California Forests

Source: Fried and Zhou (2008)



Mitigation

From IPCC 2007 Fourth Assessment Report, ch. 7 and Synthesis Report, ch. 5.

“Regional studies have confirmed the plausibility of strong mid-latitude sinks due to 
forest regrowth.”



Adaptation

Risks
Fire
Insects and Disease
Conversion (“Natural” and Development)

Planning
Selecting for Resilience
Sustainable Practices

Monitoring



Forests & Climate Change: What

California Climate Action Registry (CCAR)
Urban Forestry Protocol
Advisory Committee

Conservation, Forest Mgmt, Reforestation

AB32 and Scoping Plan
5 MMt per Year for 2020 Target
ARB and Board of Forestry

CEC Research
PIER 
Westcarb



Knowledge Gaps

Forest Condition and Flux
Biomass Estimation
FIA, Remote Sensing, Models

Urban Forests
Heat Islands, Energy Conservation, Storm water…

Fire Emissions
Wood Products

Storage Lifetime, Landfills, Imports, Substitution



Knowledge Gaps, cont.

Bioenergy and Biofuels
GHG Profiles

Forest Management Strategies
GHG Impacts

Impacts to Species
Particular to California
Community Response

Invasive Species



Forest Sector Priorities

1) Statewide Forest Carbon Inventory and 
Change Tracking for 2020 Target Progress 
Monitoring

2) Urban Forests Comprehensive Cost and 
Benefit Analysis

3) Predictive Tree Biomass Model Evaluation 
and Improvement

4) Wildfire GHG Emission Analysis: 
Standardized Estimation Methodologies



Priorities, Continued
5) Life-Cycle Characterization of Forest 

Carbon Pools and Wood Products in 
California

6) Forest Landowner Profile Development: 
Current and Projected Forest Conditions and 
Landowner Participation in Programs and 
Markets

7) Improved Forest Research and 
Management Tools: Climate-Smart Forest 
Projections and Risk Assessments for Pests 
and Fire



Priorities, Continued

8) Forest Bioenergy and Biofuel GHG Profile 
Characterization

9) Comprehensive Monitoring and Adaptive 
Management Program

10) Tradeoff Analysis of Managed Versus Wild 
Fire

11) Risk and Prevention Analysis of Catastrophic 
Tree Mortality in California Forests from 
Exotic Insects and Disease



Questions?

Tim Robards
CAL FIRE – FRAP
tim.robards@fire.ca.gov

Graphic From: Bonan (2008), Science
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