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e Our team (10min)

* The two carbon modeling options
(15min)

* Q&A (35min)



ESOA Technologies (ESSA)

"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.’
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ESOA Technologies (ESSA)
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Team Experience
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Ltd., of Vancouver, British Columbia). ENFOR
(ENergy from the FORest) is a contract research and
development program managed by Forestry Canada
ESSA - Environmental & Social Systems Analysts Ltd. and aimed at generating sufficient knowledge and
Vancouver, British Columbia, Canada technology to realize a marked increase in the contri-
and bution of forest biomass to Canada’s energy supply.

The Carbon Budget of the
Canadian Forest Sector: Phase I
W.A. Kurz, TM. Webb, P.J. McNamee

MJ. Apps . was begun in 1978 as part of a federal
Forestry Canada, Northwest Region : develop renewable
Northern Forestry Centre SCIENCE with
Edmonton, Alberta, Canada ADVANCES/

Abstract

An assessment of the contribution of Caj
forest ecosystems and forestry activities to
carbon budget has been undertaken. The
of this study consisted of the developme
computer modeling framework and the
lished information to establish the secto
role as a net source or a net sink of atmy
carbon.

The framework includes age-depen
sequestration by living forest biomass,
litter fall of carbon to the forest floor,
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Development of FVS©ntario; A Forest
Vegetation Simulator Variant and
Application Software for Ontario

Murray E. Woods'
Donald C.E. Robinson?

1 the impacts of intensive forest trategi
ives faced by today’s resource managers. Currently, the large tree diameter model and the
fransbuss irgriioabiion o Vs indsssesmen’rep P

m data sets from the Great Lakes and Boreal forest zones of the province. A companion applica-

“Tree List Manager” has also been created to develop FVS tree-lists from the data collected

ugh various field-cruising methods. Current efforts with the model involve the identification of
tion f user control on i

s for populating stand species- and diameter-distributions for inventory polygom mmugh
ced forest inventory attribution using high resolution digital imagery combined with LiDAR
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Ontario’s Landbase
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Modeling Tool Selection

Work Group
communicates
modeling needs (i.e.,
what forest carbon
qguestions would you
like to answer?)

&= ESSA

ESSA evaluates
models with help
of Work Group
input & makes

recommendation
to DNR

DNR selects
preferred
modeling tool



Criteria

Work Group Input (WHAT WE HEARD)

Criterion #1

Criterion #2

Criterion #3
Criterion #4

Criterion #5
Modelling Team Assessment

Criterion #1

Criterion #2

Criterion #3

Criterion #4

Criterion #5

Criterion #6
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Intro to the Carbon Modeling Tools .

Both align with IPCC Tier 3 guidelines

0



Basic Model Process (Both Models

Stand . . Post-
Simulat .

Initialization muation processing
—

 Growth

e Carbon fluxes
* Disturbance

* Harvest

=



Inputs (Both Models

Forest Inventory
e.g., FIA

Disturbance Rules
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Carbon Paols (Bath Models) ‘

Live biomass

Above ground biomass

Debris/Litter



utputs (CBM)

e tC in harvest (can be converted to tC/ac or ft3)

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

* {C to a general wood products pool

e Custom carbon and timber volume outputs can be
generated

ooooooo




utputs (FVd)
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Key Ditterences

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

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

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

Simpler wood products representation
(softwood/hardwood)

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

Generally faster computation per run

Annual time steps, no limit

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

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

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

More detailed wood products
representation (species, size)

More input data needed

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

5- or 10-year time steps, max 40 steps .



Your Turn!
Clarifying questions

17
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Aftribute
Developer/maintainer
Year developed

Model type

How are forested
regions specified?

Time step

Can forest
management and
disturbance be
analyzed?

Includes climate
change?

Incorporates uneven-
aged stands?

How is regeneration
handled?

Includes harvested
wood products
report?

How does it
incorporate carbon?

FVS
USDA Forest Service
1973

Individual tree model; semi-
distance independent

Includes 22 different model
variants depending on region.

Default cycle length is 10 years for
most variants.

Yes

Yes, but only for Western US with
Climate-FVS

Yes

A“full” regeneration establishment
model is available for some
variants in the western US. A
“partial” establishment model is
available for all other variants and
simulates stump sprouting. User
can specify information on planting
and natural regeneration.

Yes

Accounts for carbon stocks and
stock changes with the Fire and
Fuels Extension.

CBM.CFS3
Canadian Forest Service
Original model: 1989; CBM-CFS3 model: 2002

Stand and landscape-level model; distance independent

Default ecological parameters are provided, but can be modified by
the user.

Annual

Yes

No. But user can modify the default climate data (which only impacts
decay), and use zero carbon impact disturbance events paired with
transition rules to alter stand growth in unison with changes in
climate.

No. But user can modify yield curves.

Following a stand-replacing disturbance, regeneration will occur
automatically, or can be delayed or accelerated using transition rules
and/or switching of growth curves. By default, there is no
regeneration assumed following non-stand-replacing disturbances.
However the user can implement a transition rule to switch an
impacted stand to a new growth curve(s) to account for multiple
growth components (although the stand can only be represented by a
single age or age class).

No. But annual carcon stocks harvested and transferred to a forest
products pool are tracked, and can be viewed and exported for use in
HWP carbon models.

Accounts for carbon stocks and stock changes in tree biomass and
dead organic matter pools.




Wood Products
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Phase | - Modelling

Current
practice Input data & all
scenario other scenario

description , DNR descriptions to _

and datato  Review of ESSA 4/30 DNR. review report

ESSA 2/28 report sections 7/30
sections
CBM vs FVS 4/15 WG review of results
selected 2/14 Oct 9 - Nov 30

Results
Team WG All scenario summary to
kickoff 2/9 : configurations DNR 10/30
meeting to Evergreen
3/13 5/30 Scenario
WG descriptions Present
) Intro & segment of analysis results
meeting Methods report to DNR to WG 10/9
2/14 due 1/31 6/30

l |

Attend WG meetings and provide progress reports as needed

2



Phase 7 - Retinement & Finalization

Adjusted
scenarios
& input

data to
WG review of ESSA by

results Oct 9 - 12/1
Nov 30

Adjusted
scenario
configurations
to Evergreen
12/23

WG fee

re-analysis to

ESSA within 1 wk
5/21
Final report

.

Complete re-
analysis
4/15

dback on ESSA final report
reviewed by 6/1

Present re- 6/30
analysis results

to WG

5/9

Attend WG meetings and provide progress reports as needed

22



Answers to Big uestions

* How much timber is harvested by

species over time?

CBM
CFS

 Hardwood

* Softwood

e Extra processing for
species outputs

Cedar

Fir

Balsam

Pine
Cottonwood
Etc..

23



Answers to Big uestions

e How does silviculture affect results over
time?

CBM
CFS

* E.g., can * E.g., can
remove remove
hardwood species,
to represent small trees,

thinning large trees

24



Answers to Big uestions

* How much carbon and timber at end of

time period?
CBM
CFS
 Tons of * Tons of
carbon/acre carbon/acre
o ft3 of timber via o ft3 of timber
conversion factor natively
 Hardwood /  Mbf (‘O00s
softwood board feet)

* By species

22



‘
Answers to Big Questions

* How does climate change affect results?

CBM
CFS
* Adjust growth curves * Growth-yield &
* Adjust wildfire carrying capacity, and
and/or pest rules site quality all change
* Can’t do dynamic * Adjust wildfire and/or
changes in carbon pest rules
decay rates * Can’t do dynamic
* Canrepresent temp changes in carbon
but not precip in decay rates

carbon decay 28



‘
Answers to Big Questions

* What input data do | need to provide?

CBM
CFS
* Forest inventory * Forest inventory
* Volume/age per stand * Individual tree (density,
* Growth-yield curves diameter, species)
compiled from FIA * Growth-yield curves
data directly from FIA data
* Fire return intervals * Fire return intervals
e Pest disturbance rules e Pest disturbance rules
 Harvest rules  More complex harvest

rules 77



Answers to Big uestions

* What forest products are generated?

CBM
CFS
* Wood products * Wood products
carbon pool carbon pool (by
 Can be done with species, size)

post-processing

28



Modeling Phases

Work Group
Review

____________FMAMJ|JIAISONDUJIFIMAIMJ

L L]
Phase 2 - Refinement &
Finalization

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

management scena rios

21
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