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Summary and Implications for Decision Makers  

Forests as a Natural Climate Solution   

https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf
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Table E1. Names, descriptions, and forest management activity  acres (not including land -use change or natural 
disturbance) for our 19 modeled scenarios. 2022-ƚƘƛƙ ÉÓ ÔÈÅ ŠÔÒÅÁÔÍÅÎÔ phaseš ×ÈÅÎ most modeled treatments are  
implemented, representing the highest level of annual activity . 

Scenario name and description 

Average annual management 
activity , 2022-2031 (ac yr-1) 

Current activity 
(CBAU) 

New scenario 
activity  

 Business-as-usual (BAU) 
Continuation of average historical rates of management, land -use change, and 
natural disturbance  

280,368 - 

Climate-adjusted business-as-usual (CBAU) 
Continuation of average historical rates of management and land -use change. 
Inclusion of projected future climate change impacts including more frequent 
and severe natural disturbance, productivity declines, and post -fire regeneration 
failure 

280,368 - 
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Landscape restoration 
Post-fire salvage/site prep and reforestation, addressing both current backlog 
and projected future need  

280,368 247,025 

Fire resilience 
Fire resilience treatments (a combination of thinning and/or prescribed fire) to 
reduce future wildfire severity  

280,368 789,462 

Expand fire resilience treatments to mature and old-growth forest (MOG resilience) 
Expand eligibility for fire resilience treatments (a combination of thinning and/or 
prescribed fire) to reduce future wildfire severity in mature and old -growth 
forests following US Forest Service definitions 

280,368 789,462 

Forest conservation 
Reduce the rate of permanent forest loss from land-use change 

280,368 13,186 

Silvopasture 
Integration of low-density native tree cover in active pastureland without 
removing the land from pasture use 

280,368 9,512 

Extended rotations 
Increase minimum even-aged harvest age from 50 to 80 years on all forestlands  

165,504 114,864 

Altered rotations 
Increase minimum even-aged harvest age from 50 to 80 years on public 
forestlands, decrease minimum even-aged harvest age from 50 to 40 years on 
private and Native American forestlands 

165,504 114,864 
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Fire resilience + Biochar, MOG resilience + Biochar 
Use additional biomass (non-merchantable) material cut during fire resilience 
treatments to create biochar  

280,368 789,462 

Fire resilience + Transportation fuels, MOG resilience + Transportation fuels 
Use additional biomass (non-merchantable) material cut during fire resilience 
treatments to create transportation fuels  

280,368 789,462 

Fire resilience + Mass timber, MOG resilience + Mass timber 
Use additional biomass (non-merchantable) material cut during fire resilience 
treatments to create biochar  

280,368 789,462 
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Ramp up implementation (Ramp up) 
Landscape restoration + MOG resilience scenarios 

280,368 1,036,487 

Ramp up + Innovative wood utilization 
Landscape restoration + MOG resilience scenarios with innovative wood 
utilization (biochar + transportation fuels + mass timber)  

280,368 1,036,487 

Maximum natural climate solutions by 2045 (Max NCS) 
Landscape restoration + MOG resilience + Forest conservation + Silvopasture + 
Extended rotations scenarios 

165,504 1,174,049 

Max NCS + Innovative wood utilization 
Landscape restoration + MOG resilience + Forest conservation + Silvopasture + 
Extended rotations scenarios with innovative wood utilization (biochar + 
transportation fuels + mass timber) 

165,504 1,174,049 
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Climate -Smart Forestry in California  
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BOX 1. CLIMATE-SMART FORESTRY PRACTICES IN CALIFORNIA 
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Influence of future climate  
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BOX 2. CARBON METRICS 
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The benefits of expanding climate-smart forestry in California  
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Table E2. Comparison of forest area  (million acres), ecosystem carbon stocks (MtCO 2e), net carbon balance (MtCO 2e yr -1), 
and cumulative net carbon balance ( MtCO 2e) in 2022 vs 2071 for our 19 modeled scenarios. Net carbon balance includes 
net ecosystem flux in the forest, transfers to HWP, emissions from wood products in use and in landfills, substitution benefits 
in years where harvest is different than CBAU, and leakage in years where harvest is less than CBAU. Negative numbers for 
net carbon balance represent a net carbon sink and positive numbers represent a net carbon source. Negative numbers for 
% change from CBAU indicate lower emissions than CBAU, while positive numbers represent higher emissions than CBAU. 

Scenario 

Forest area 
(million ac) 

Ecosystem carbon stocks 
(MtCO 2e) 

Average net carbon 
balance  

(MtCO 2e yr-1) 

Cumulative net carbon 
balance 

(MtCO 2e) 

2022 2071 2022 2071 2022-2031 2046-2071 2022-2071 
% change 
from CBAU 

 BAU 31.5 28.9 9,455.5 8,391.8 10.5 10.1 501.2 -61% 

CBAU 31.3 16.3 9,364.4 4,693.2 20.7 27.7 1,299.6 - 
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Landscape 
restoration 

31.3 24.5 9,387.3 6,454.6 23.4 28.6 1,360.2 5% 

Fire resilience 31.4 23.5 9,392.4 6,318.0 32.9 27.7 1,435.5 10% 

MOG resilience 31.4 23.5 9,389.2 6,281.5 33.5 27.7 1,444.6 11% 

Forest conservation 31.3 17.5 9,368.1 4,973.0 20.2 26.7 1,244.3 -4% 

Silvopasture 31.3 16.5 9,377.7 4,728.5 20.9 27.3 1,288.8 -1% 

Extended rotations 31.3 16.3 9,377.2 4,713.8 20.7 27.4 1,284.8 -1% 

Altered rotations 31.3 16.3 9,370.4 4,688.6 20.7 27.7 1,299.1 0% 
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Fire resilience + 
Biochar 

31.4 23.5 9,392.4 6,318.0 30.5 27.7 1,411.9 9% 

Fire resilience + 
Transportation fuels 

31.4 23.5 9,392.4 6,318.0 31.4 27.7 1,420.3 9% 

Fire resilience + 
Mass timber 

31.4 23.5 9,392.4 6,318.0 28.1 27.6 1,382.4 6% 

MOG Resilience + 
Biochar 

31.4 23.5 9,389.2 6,281.5 30.8 27.7 1,418.1 9% 

MOG Resilience + 
Transportation fuels 

31.4 23.5 9,389.2 6,281.5 31.8 27.7 1,427.5 10% 

MOG Resilience + 
Mass timber 

31.4 23.5 9,389.2 6,281.5 28.3 27.6 1,387.7 7% 
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 Ramp up  31.4 26.8 9,394.9 6,963.6 33.5 27.0 1,425.7 10% 

Ramp up + 
Innovative wood 
utilization 

31.4 26.8 9,394.9 6,963.6 25.6 26.4 1,324.5 2% 

Max NCS 31.4 28.9 9,401.0 7,485.3 32.2 24.1 1,302.3 0% 

Max NCS + 
Innovative wood 
utilization 

31.4 28.9 9,401.0 7,485.3 25.2 23.9 1,223.7 -6% 
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Other Considerations  
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Forests as a Natural Climate Solution   
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Assessing Forest Climate Benefits in California   

Research and Modeling Process  

https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf

























































































































































































































