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Outline

• Our team (10min)

• The two carbon modeling options 
(15min)

• Q&A (35min)
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ESSA Technologies (ESSA)
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Science

People

Tools

“ESSA brings together 
people, science and 

analytical tools to sustain 
healthy ecosystems and 
human communities. We 

envision a world where 
creativity, a focus on 

learning, and systems-
thinking are the 

foundation of solutions to 
environmental 

challenges.”



4

ESSA Technologies (ESSA)
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Great Lakes
Columbia

Klamath

Sacramento 
Bay Delta

Missouri

Mississippi 
& Gulf Coast



The Team
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Team Experience
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Team Experience



Modeling Tool Selection
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Work Group 
communicates 

modeling needs (i.e., 
what forest carbon 

questions would you 
like to answer?)

ESSA evaluates 
models with help 

of Work Group 
input & makes 

recommendation 
to DNR

DNR selects 
preferred 

modeling tool



Example Assessment Rubric (Might Use)
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Criteria Importance MODEL 
#1

MODEL 
#2

#1
Score

#2 
Score

Work Group Input (WHAT WE HEARD)

Criterion #1 ? H H TBD TBD

Criterion #2 ? H M TBD TBD

Criterion #3 ? H M TBD TBD

Criterion #4 ? M H TBD TBD

Criterion #5 ? H H TBD TBD

Modelling Team Assessment

Criterion #1 ? H H TBD TBD

Criterion #2 ? H M TBD TBD

Criterion #3 ? L L TBD TBD

Criterion #4 ? H L TBD TBD

Criterion #5 ? M H TBD TBD

Criterion #6 ? L H TBD TBD



Intro to the Carbon Modeling Tools
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Both align with IPCC Tier 3 guidelines



Basic Model Process (Both Models)
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Stand 
Initialization

Simulation Post-
processing

• Growth 
• Carbon fluxes
• Disturbance
• Harvest



Inputs (Both Models)
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Forest Inventory 
(e.g., FIA)

Disturbance Rules Harvest Rules

Tree Growth



Carbon Pools (Both Models)
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Above ground biomass

Below ground biomass

Mineral Soil

Live biomass

Snags

Debris/Litter

Roots

Decomposition

Dead Organic Matter



Outputs (CBM)
• tC in harvest (can be converted to tC/ac or ft3)

– Can be disaggregated by leading species, or other stand-
level characteristics

• tC to a general wood products pool
• Custom carbon and timber volume outputs can be 

generated
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Outputs (FVS)
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Live
Dead

Large
Medium
Small

Total
Merchantable

Timber Volume Down Volume

Height Carbon



Simpler harvest (by stand, less capable 
of representing thinning but can be done 
in a rudimentary way)

More detailed harvest (tree level, e.g., 
can include thinning)

Simpler outputs in tC by pool, 
softwood/hardwood bins, leading 
species

More detailed live and 
dead biomass/carbon outputs for 
stem, crown, roots

Simpler climate change via fire rates, 
decay temperatures or adjusted growth 
curves

Climate change driven by 
GCM: changes to site productivity, 
carrying capacity and species tolerances

Simpler wood products representation 
(softwood/hardwood)

More detailed wood products 
representation (species, size)

Less input data needed (if available, but 
extra effort if not)

More input data needed

Generally faster computation per run Generally slower computation per run 
(e.g., 2-5 sec/stand)

Annual time steps, no limit 5- or 10-year time steps, max 40 steps

Key Differences

16

Vs.



Q&A
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Your Turn! 
Clarifying questions



Supplementary Slides



19



Wood Products
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Fb Mr Ap My Jn Jl Au Sp Oc

Team 
kickoff 2/9

Phase 1 - Modelling

WG 
meeting 

2/14

WG 
meeting 

3/13

Intro & 
Methods 
due 1/31

All scenario 
configurations 

to Evergreen 
5/30 Scenario 

descriptions 
segment of 
report  to DNR 
6/30

Present 
analysis results 
to WG 10/9

Attend WG meetings and provide progress reports as needed 

Results 
summary to 
DNR 10/30

CBM vs FVS 
selected 2/14

Current 
practice 
scenario 

description 
and data to 

ESSA 2/28

DNR 
Review of 

report 
sections 

4/15

Input data & all 
other scenario 
descriptions to 
ESSA 4/30 DNR review report 

sections 7/30

WG review of results 
Oct 9 - Nov 30
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No Dec Ja Fb Mr Ap My Ju

Phase 2 - Refinement & Finalization

Adjusted 
scenario 

configurations 
to Evergreen 

12/23

Present re-
analysis results 
to WG
5/9

Attend WG meetings and provide progress reports as needed 

Final report 
6/30

Adjusted 
scenarios 

& input 
data to 

ESSA by 
12/1

WG feedback on 
re-analysis to 

ESSA within 1 wk 
5/21

WG review of 
results Oct 9 - 

Nov 30

ESSA final report 
reviewed by 6/1

Complete re-
analysis

4/15



Answers to Big Questions

• How much timber is harvested by 
species over time?
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• Hardwood
• Softwood
• Extra processing for 

species outputs

• Cedar
• Fir
• Balsam
• Pine
• Cottonwood
• Etc..



Answers to Big Questions

• How does silviculture affect results over 
time?
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• E.g., can 
remove 
hardwood 
to represent 
thinning

• E.g., can 
remove 
species, 
small trees, 
large trees



Answers to Big Questions

• How much carbon and timber at end of 
time period?
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• Tons of 
carbon/acre

• ft3 of timber via 
conversion factor

• Hardwood / 
softwood

• Tons of 
carbon/acre

• ft3 of timber 
natively

• Mbf (‘000s 
board feet)

• By species



Answers to Big Questions

• How does climate change affect results?
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• Adjust growth curves
• Adjust wildfire 

and/or pest rules
• Can’t do dynamic 

changes in carbon 
decay rates

• Can represent temp 
but not precip in 
carbon decay

• Growth-yield & 
carrying capacity, and 
site quality all change

• Adjust wildfire and/or 
pest rules

• Can’t do dynamic 
changes in carbon 
decay rates



Answers to Big Questions

• What input data do I need to provide?
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• Forest inventory
• Volume/age per stand
• Growth-yield curves 

compiled from FIA 
data

• Fire return intervals
• Pest disturbance rules
• Harvest rules

• Forest inventory
• Individual tree (density, 

diameter, species)
• Growth-yield curves 

directly from FIA data
• Fire return intervals
• Pest disturbance rules
• More complex harvest 

rules



Answers to Big Questions

• What forest products are generated?
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• Wood products 
carbon pool

• Can be done with 
post-processing

• Wood products 
carbon pool (by 
species, size)



Modeling Phases
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F M A M J J A S O N D J F M A M J
Phase 1 - Modeling

Phase 2 - Refinement & 
Finalization

ESSA data preparation, model 
setup, and modeling of current 
practice case plus alternative 

management scenarios

Work Group 
Review

ESSA refinement 
of modeling and 
final reporting
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