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Carbon and Ecosystem Footprints —
complements or competitors?

California imports around 80% of its wood needs — forestry is a hobby

California has ~8 million acres of productive private conifer timberlands
vs ~8 million acres of federal timberlands and ~4 million acres of
forested park and wilderness area (3 radically different models)

Canadian Forest Service “The system boundaries of the analysis
included forest management (FM), HWPs and bioenergy, and emissions
displaced in the energy and product sectors.” (Smyth et al. 2014)
California — land of diverse system boundaries

— Air Resources Board (AB 32) — forest management, some HWPs, no
bioenergy, no displacement

— California Energy Commission — bioenergy

— California Board of Forestry — forest management, HWPs, bioenergy
— California Dept. of Fish and Wildlife — fish and wildlife

— California Governor’s office — international recognition
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The system boundaries of the analysis included forest management (FM), HWPs and bioenergy, and emissions displaced in the energy and product sectors. (Smyth et al. 2014 

We can not agree which type of forest management (private, federal, something new) will provide more social benefits
New AB 32 carbon sequestration goals for forests (forest+products) may conflict with habitat goals
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Fig. 1. Sequestration benefits over time from 1 hectare of a mixed-
conifer forest under two scenarios: unharvested (or let-grow), and
even-aged harvest and regeneration with 75% of slash (logging
residues) used for energy at a harvest at year 0. The life cycle
includes the B0 years since the forest started from seedlings as
well as two cycles of harvesting and replanting.

v Similar accounting

¥ Uncounted
benefits in
ARB/CAR Offset
Protocol

A simple forest growth plus
efficient product utilization
estimate of total climate
benefits

(Stewart and Sharma 2015) at
californiaagriculture.ucanr.org

But we need more than
cartoons of forests to capture
large disturbances and forestry
diversity across the state



Carbon Flux to Products and the Atmosphere on
Different Ownerships in the 2014 King Fire
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FIA remeasurements by California ownerships shows the
allocation of tree carbon created by a decade of sunshine
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Presentation Notes
Remeasure same plots is better than measuring once and modeling
Metric                        #1        #2        #3
Live trees                  FS      FF        CT
Dead tree pollution    CT    FF         FS
CFS system (G&Y)   CT=FF           FS
Cash Flow                 CT      FF       FS 


Empirical evidence of how management affects trajectory of live and dead tree carbon in forests
While there are many completing claims and stories about what types of management will provide more climate benefits, few of them are based on apples-apples comparisons of sites – most are model based results 
Blodgett v FIA plots from similar USFS timberlands and reserve lands 
Recent estimates of partitioning of a decade of solar energy into tree-based carbon


It seems to me that a California Legacy project or an ‘improved forest management’ project on non-cutover forest are essentially about taking private timberlands and turning them into some variant of FS lands – from a C sequestration point of view. 

California’s Forest Resources: Forest Inventory and Analysis, 2001-2010



This ‘in press’ figure uses the same tree-tree measurements to estimate carbon fluxes. The green bars are total growth per year and the negative mortality and harvest represent removals from live tree carbon inventory. The left 3 columns show that the USFS is an interesting combination of land that with a net positive change in live tree carbon and net negative change in live tree carbon. Much of the mortality is due to fire. The right 3 columns show, to me anyway, the huge role of management in allocating the carbon capture via photosynthesis. photosynthesis is relatively similar across the three types of timberlands. But the much higher shift of live trees to in forest mortality on NFS lands drops the net change down considerably. On the other end, what I call family forests and what FIA calls ‘noncorporate’ we see the highest rate of net change as mortality is considerably lower than on NFS lands and harvests are not as great as on corporate timberlands. Corporate timberlands appear to be at a sustainable harvest where growth is only slightly above yield. 

Another takeaway message is that management, not forest type, appears to be the major determinant of carbon flux. 


urces of mortality on private timberlands in OR
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Similar pattern in PNW using remeasured rather than modeled forest change

Private sector – 80%  conversion of sunlight driven growth to climate benefits. add little new inventory but a lot of harvested products (which creates numerous climate benefits > 1:1
National Forests – Only 40% conversion efficeincy . Only half of more intensively managed forest lands



Need biofuels — but what feedstocks
are sustainable and globally
beneficial?

California law requires a reduction in the carbon intensity of
transportation fuels by 20% by 2020 (CA is anti-corn ethanol)

USFS timberlands and private timberlands are increasingly
regulated under the assumption that keeping more
inventory always provides more environmental benefits.

But how to explain sustainability and global benefits to
diverse clientele?

Need a scenario tool that can grow and manage our diverse

current forest and get a view of how new scenarios could
work
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We have a problem

Sustainable forest management stressing higher vigor (lower mortality)and the efficient use of harvested products would appear to generate more total climate benefits, but
Many competing forest management * climate benefit storylines out there
Forest management, vegetation management and fire management are not cheap
If we are going to challenge the storyline of ‘denser older forests are always better’ , then we need a more comprehensive ecological and financial scenario tool 
Need to start with what is in the forest rather than simplified models of what could be in the forest – FIA plots



Want a method to cover ownerships, treatments, and time

* Simulates 4 decades of growth BioSum Version Comparison
response to treatments, 1L 2-4 5
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Jeremy Fried, Larry Potts, Sara Loreno
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BioSum WorkFlow
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BioSum Framework and Data Flow

Define & apply criteria for
hazard and improvement

Define & apply
heuristics to
select best
treatments

OUTPUTS
Acres treated, by Rx
Hazard reduction
achieved
Merchantable &
Energy wood yield
Treatment costs
Revenues from
product sales
Best places to add
processing capacity
Carbon implications




BioSum Spatial Representation

aul cost per acre = yield (gt) * travel time * truck and driver cost per gt hour

Merch

tacility

A - Harvest site

Package 1 Package 2
Merch Chip Merch Chip
Yield (gt) 33 15 11 4
Travel Time 1.2 .6 1.2 .6
$/hr 7 7 7 7
Haul cpa 277 63 92 17

!

Total Haul Cost Per Acre

Package 1 — $340
Package 2 — $109




 Travel Time Map for Lumber Mill in Camino,
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Nice map! 

You might label the Psite as “Camino Lumber Mill” (or whatever kind/name of facility it is) in the legend – DONE

There are some odd dashed lines at the bottom right and top right – Done.



Not optimization but articulating social
goals and looking at outcomes

 More big trees (forever)
* Reduce fire risks
 Funding to do the work
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Presentation Notes
Some participants who seemingly ‘won’ when the USFS drastically reduced forest management, now wonder whether the current situation is really what they want. 

Conclusion


Scaremongering stories of over harvesting , that can be benchmarked at one tree or something similar to half of historical levels, don’t help if forests western states are going to play a positive role in generating climate benefits. 
Need to move from cartoon models to scenarios where we compare different incremental changes on the diverse forest stands we have now. 
Show how 40 year scenario from set of FIA plots can explore some potential solutions. 
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40 year simulations (food for thought
for policy discussions)

Apply CA Forest Practices Act commercial thin in Douglas fir dominated forests —
residual BA > 115, treat fuels, ~20 yr re-entry

Test how raising Federal lands diameter cap from 30” to 36” would affect outputs
and final status

Only 16-18% of Federal lands and 8-9% of Private lands with > 115 BA are
treatable with a (+) Net Rev. requirement

Increasing cap to 36” leads to 26% more acres treated, 24% more output, BUT 1%
more high-volume acres after 40 years

Reduce fire risk in mixed ownerships of Mixed Conifer forests — only cut smaller
trees OR do risky prescribed burns

Thinning from below gives slightly better fire risk protection but generates less
revenue than thinning evenly across diameter distribution

But using prescribed fire after harvest is 3x as effective as just ‘lop and scatter’ -

Concluding Thought: Simulation and scenario tools will not necessarily find the
optimal solution but are valuable to highlight potential tradeoffs to decision makers
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