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How can ecosystem reductions contribute?

agriculture

Economic Sectors

residential/commercial

electric power
high GWP
industrial

recycling/waste

transportation
2030 target
40% reduction

2050 target
80% reduction

Natural and 
Working Lands? 

Source: 2030 Scoping plan
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Presentation Notes
when you look at the BAU trajectory and the scope of potential reductions by sector you can see that much of the reductions come from sectors like transportation and electricity but not much has been done to quantify the size of the wedge that incorporates NWL
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Part of the reason that the land base or ecosystem management has been slow to be integrated is that there are controlling processes that make this challenge somewhat unique when it comes to climate change policy 	

High inter-annual climate variability leads to changes in carbon flux. Esp in semi-arid systems like Mediterranean regions. SO you don’t have a consistent signal with carbon flux year after year… as we go through drought and mortality goes up, and vegetation growth is suppressed, the land is a net source to the atmosphere, and the opposite is often true when climate is wetter and the growing season is longer. 




• 14 activities under 3 policy 
scenarios, focused on natural 
ecosystems

• 2030 and 2050 cumulative and 
annual mitigation
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Mention activities 



Million Tons of CO2

Cumulative Reductions
by 2030

Natural and
Working

Lands
Scenarios

Energy and
Economic

Sectors

Transportation

Electric Power

High GWP

Agricultural

Industrial

Residential &
Commercial

Recycling &
Waste

Ambitious

Moderate

Limited

Sectoral comparison

Max of 17.4% of cumulative 
reductions to meet the 2030 
goal (147 MMTCO2e) 
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Total Annual Implementation area (ac)

Limited: ~120,000

Moderate: ~215,000

Ambitious: ~300,000

2050 reduction comparison (2017-2050) PNAS MMTCO2e/yr Cumulative 
Minimum -6.0 -113 
Low -11.6 -220 
Med -19.0 -359 
High -26.0 -494 
Maximum -38.0 -722 



What about……

“Baseline” trends under plausible futures?

Climate effect on reduction potential?

Cost to achieve mitigation?



Land Use Carbon Scenario 
Simulator (LUCAS) 

Figure from Sleeter et al. 
In prep., Figures are Draft



Carbon dynamics of California’s lands

Sleeter et al. 
In prep., Figures are Draft 

32 futures (GCM/RCP/LUC)

TEC: Total Ecosystem Carbon
NBP: Net Biome Productivity
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Grey is 95% CI for the future period , big uncertainty, but trending down 

Fire scenarios 
Insect mortality





Reduced wildfire 
severity

Changes to forest 
management Postfire 

reforestation

Riparian forest 
restoration

Hardwood forest 
restoration

Cover 
cropping

Agroforestry

Avoided conversion

Direct and 
opportunity costs of 

intervention

Social cost of carbon/nitrogen
Avoided fire suppression costs
Avoided conversion benefits to 

cropland
Avoided flood damages 
Avoided fire damages?

Costs 

Benefits
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Spatial approach allows you to align with co-benefits 
Design land use policies that are custom to the drivers of carbon change in different regions. 



-21%    -25%     -16% -23%

Forest Thinning

Avg. Annual Wildfire 
Probability

higher

lower

GAP 1 & 2 Restriction

Reduced Wildfire Severity
310,000 ac thinning/yr

120,000 ac Rx burning/yr

Westerling: CA 4th assessment

Average      Hot-Dry

2050   2100 2050   2100

High-severity fire:  30%

Draft Results
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No protected areas
Only ecoregions with large % conifer
Model works but carbon outcomes are negative until farther out in century 




Summary

• Evidence of strategies to achieve material GHG reductions 
and generate co-benefits is emerging

• Analytical approaches exist at multiple levels of complexity 

• Taking a scenario-based approach to explore trade-offs will 
support more robust policies 
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