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Presentation Outline
☼ The Carbon Farming Landscape in Marin County 

☼ Potential to Scale Carbon Farming: 
Methods & Assumptions

☼ Carbon Farming and Fire



Implemented Conservation Practices 
with Climate Benefits

☼ Past and continued interest in conservation practices in ag community:
○ 158 practices implemented since 20 10
○ 8,034.2 tonnes of sediment reduced
○ 4,035 plants installed
○ Practices implemented include: fence; wildlife habitat; bank/ gully 

restoration; planting; water development; compost application; etc.

☼ Past Goal: Improve water quality; therefore metrics were tracked 
accordingly

☼ Now and future goal: plan to quantify projects by GHG benefits



Completed Carbon Farm Plans In Marin

☼ Nineteen (19) plans encompassing 8,307 acres of farmland

☼ Five (5) dairies and fourteen (14) grazing operations have plans

☼ Average of eight (8) practices prescribed per plan

☼ Total estimated annual benefit, if all plans are implemented: 
11,585.28Mg of CO2e/ yr

☼ Total estimate 20-year benefit, if all plans are implemented: 
258,237Mg of CO2e



Carbon Farm Plans: 
practices
implemented & 
tracked to date



All Marin ag land

W ith exclusion of 
30  ft stream buffer

Total potential 
area: 69,844 acres

Mapping Approach: Compost Example

Only active ranching 
and farm use

Only slopes <20 %



Mapping Approach: Riparian restoration



Mapping Approach: Riparian restoration





Riparian Restoration Carbon Potential

Matzek et al. 2020

☼ 755- mile stream network
☼ 79- foot buffer equates to 

14,280  acre
☼ 40 % or 5,70 0  acre with 

restoration potential
☼ 284,836 Mg of C or 1,0 44,399 

Mg of CO2e (20 - year 
horizon)

☼ 1,383 Mg of CO2e per mile
☼ $24,0 0 0  per mile



With the  increase in wildfire burn area, occurrence, and intensity observed and anticipated across 
California….wildfire emissions (CO2, carbon monoxide, and particulates, including black carbon) are 
also expected to increase…. as a result, fire severity may actually decrease in much of the western US by 
2050 (68), …this shift in vegetation would result in a significant decrease in carbon stocks in these 
systems (69).  This transition from mature forest to shrub, without active reforestation in areas where 
climate conditions will still support forests, represents a long-term reduction in forest carbon 
sequestration capacity.

-California Forest Carbon Plan  (FCAT 2018).

Applying Carbon Farming Principles to Wildland Fire Fuel Management



Climate science unequivocally underscores the need to immediately reduce emissions of short-lived climate 
pollutants (SLCPs), which include black carbon. The largest source of black carbon emissions in 
California is wildfire. An average wildfire season contributes two-thirds of current black carbon emissions 
in the state (78)…. Reducing fuel loads that cause large, severe fires in turn, reduces black carbon 
emissions (79).  

-California Forest Carbon Plan  (FCAT 2018).

Average daily emissions (measured in metric tons of PM2.5/day) of different fire types 
during a 10-year analysis of fires in the Yosemite National Park area. Credit: J. Long, 
adapted from Long et al. (2017).

Because of wildfire emissions, CA working lands are currently a net source of GHG.



Fire type Acres Mg C/ac
(above 
ground)

% above ground 
C released by 

year 10

Mg total C 
emitted by 

year 10

Total 
MgCO2e

emitted by 
year 10

Avoided 
wildfire 

emissions 
MgCO2e 
10 years

Wildfire 174 22.3 50 1,940 7,120 0

Prescribed 174 22.3 14 539 1,980 5,140

Estimated wildfire emissions: wildfire and prescribed 
fire, KOP C-Farm Plan

California possesses a great diversity of forest types, each with unique characteristics and responses to climate 
conditions. The forest types that store the largest total amounts of carbon are the California mixed conifer group 
and the western oak group, which reflects the areal extent of these types. 

Average Above Ground Carbon Density, Western Oak Forest Type, 2006-2015 
(metric tons C/acre, from Table 11, FCAT 2018)

Forest Type         Live Trees      Dead Trees Down Wood Total 
Western oak               19.2                  1.2                         1.9                             22.3 

(81.8 MgCO2e/ac)



Photo: LA County Fire

Applying Carbon Farming Practices to Achieve Fuel 
Reduction Objectives 

Fuel Breaks: Prescribed Grazing



Quantifying the Carbon Benefits of A Shaded Fuel Break 
A Shaded Fuel Break is a specialized shelterbelt, in which the goal is 
to develop a relatively dense upper canopy in order to shade out fine 
fuels and ladder fuels below. 

Example: Sequoia Riverlands Trust Kaweah Oaks Preserve 
Carbon Farm Plan:

Shaded fuel break, Shelterbelt establishment: 
9 Mg CO2e/ac/yr (COMET-Planner),
Plus:
2.95 Mg CO2e/ac/yr avoided emissions (FCAT, 2018)
Total: 11.95 Mg CO2e/ac/yr

Applying Carbon Farming Practices to Achieve 
Fuel Reduction Objectives 

Shelterbelts/Shaded Fuel Breaks



Silvopasture

https://www.greatbigcanvas.com/view/greece-crete-
mediterranean-area-olive-grove-and-sheep,2052729/

Silvopasture: planting trees into pasture 
systems, or the integration of livestock grazing 
into existing woodland or forested settings. 
Canopy cover is assumed to be at least 40%. 
Carbon benefits evaluated using COMET-
Planner: 
1.3 MgCO2e/ac/yr.

Applying Carbon Farming Practices to Achieve 
Fuel Reduction Objectives 



Converting potential fuels to soil amendments yields long term benefits for soil quality and 
water holding capacity, ecosystem resilience, and climate change mitigation

Applying Carbon Farming Practices to Achieve 
Fuel Reduction Objectives 

Organic Soil Amendments



Total potential area for 
compost application

69,844 acres X

Sequestration potential 
from compost application
1.49 Mg CO2e/ acre/ year
(Ryals and Silver, 20 13; does not include 
avoided GHG emissions or compost C)

Mapping Approach: Compost Example

= 10 4,0 68 Mg CO2e/ year
(does not include avoided GHG emissions 

or compost C)

@ 35 cubic yds/acre (about ¼”), this requires over 2.4M cubic yds of compost!



Atmospheric carbon fixed by vegetation in Marin should stay in Marin 
to help build climate resilient soils and ecosystems!

Applying Carbon Farming Practices to Achieve 
Fuel Reduction Objectives 

Organic Soil Amendments
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