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Bioenergy as an Ecosystem

Management Product

» \Wood was the major energy. source. for early civilizations

o Displaced for centuries In many. countries by water, coal,
natural gas and/er nuclear pewer

o [nterest returned in *70s - the threatened Arab; el embarge

o Current interest Is closely related to envirenmental
CONCErNS over climate change



Bioenergy as an Ecosystem

Management Product

 Wood was the major energy source for early civilizations

 Displaced for centuries in many countries by water, coal,
natural gas and/or nuclear power

e Interest returned in '70s - the threatened Arab oil embargo

e Current interest is closely related to environmental concerns
over climate change
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Definition of Forestry

s Jhe art (skill), practice, science anad
AUSINESS Gfi Mmanaging ferested
andscapes te sustain a desiread
Palance of ecelogically pessible values
and envirenmental services from that
landscape.




The Two Responsibilities of Forestry

1. Tie change the way in'which a ferest Is managed as the
desired balance of Values and environmental Services
Changes.

2. i@ reject current practices; andl resist proposed new,
practices that are Inconsistent With the: ecelegy’ and
Sociology: of the desired values and Senvices over
ecolegically appropriate temporal and spatiall scales.



The Evolution of Forest Ecosystem

Management

Sustainable Exploitation— Passive Management — Active Management
Replaced by
Nen-sustainable exploitation — REseUIce
depletion
Leads to
L / Variable

Bioen ergy Administrative ferestry — results; often
single value

Evolves into

\ Sustaied
Ecolegically-based forestry, ———* imeer
often initially timber biased preduction

Application of social and ecosystem
sciences that respect the ecology
and sociology of desired values

Management of the forest as an ecosystem for
multiple-values.



What Is Forest Ecosystem

Management?

— 1ot managing individual values



Forestry Is about people - values, needs, desires

- and sustaining the ecosystems on
which these are dependent

\Wood :
Recreation

Noen-timber botanical preducts

Aesthetics
\Water

Wildlite Biological_conservation

Empleyment

. Economics - wealth creation
Spiritual values

Environmental protection Bioenergy




What Is Forest Ecosystem

Management?

— 1ot managing individual values

— energy) and charnge



Forests as Energy Systems

% Leaf area and photosynthetic
" > efficiency

Selar energy.

Net photosynthesis

Net primary production

Carbon
allocation

Net biomass accumulation

Harvestable biomass/energy [
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What Is Forest Ecosystem

Management?

— 1ot managing individual values
— energy) and charnge
— Space and time
— multi-value decision support tools
— monitoring/temporal fingerprints

Use of ecosystem-level decision support tools and advanced
visualization communication tools



Impediments to Ecosystem

Management

“[ilgsaw puzzle” science and education

o Fallure te use multi-value ecesystem management
planning teols



Ecosystem Management and

Bioenergy Scenario Analysis Tools

 Appropriate complexity: level

Al il a5 99551912, 011t o5 coiglzic o
1262350l —

Als simple as possible, bt 1ol simpler =



| evels of biological
organization

Ecosystem - Prediction
CC) Community SURcerstaneing
M Population SUnderstanding
E Individual - Prediction
= Organ systems - Understanding
>I< Organs, tissues - Understanding
T Cell - Prediction
Y1 Subcellular - Understanding

The need for the ecosystem level: PREDICTION



Ecosystem Management and

Bioenergy Scenario Analysis Tools

sHAPPIEPHatErcempIEXItyAeVe]

o KEy PIroCESSES

Primary production —

Ecosystem disturbance and change -



Core ecosystem
processes that should
be represented

/\

1. Plant growth and
carbon allocation

2. Light limitation
3. Nutrient limitation
4. Moisture limitation

5. Competition for
resources
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Ecosystem Management and

Bioenergy Scenario Analysis Tools

sHAPPIePHatErcompIExityAlevel
SHNEVAIOCESSES

o \/arious spatialiscales

Iridividual trees, stands, cutblocks, locals
landscapes, waterstieds and larger landscapes



FORECAST LLEMS Visualization

. software — stand and
Non-spatial ecosystem

landscape POSSIBLE FOREST
management stand model

FUTURES:
watershed landscape
management model

LLEMS: local
landscape/complex

cutblock simulator

LLEMS

Local Landscape Ecosystem Management Simulator

* 1s this a clearcut?

* What will the future
forest species composition be?

FO I aC E E . * How will Douglas-fir
. compete with western
hemlock?

Individual tree, e e
complex stand model o [ o B e




DECISION SUPPORT SYSTEM: Modelling Framework

Projection

Forest-level Model
(ATLAS)

Interpretation

Habitat Model
g (SimFor)

Raster-
Based

Merchantable Snags (>25cm dbh)
Volume \
Ecosystem C Early Seral Shrub
Storage Cover (%)

x//\

Visualization
Software




Ecosystem Management and

Bioenergy Scenario Analysis Tools

s Apprepratercemplexinilevel
SHNEVAIOCESSES
S/ AIGUS SPANEINSEEIES

o Key values to be represented

Tumber, NIFEPs, employment, economics, carbon budget, soil’
fertility, sustainability, biodiversity values, aesthetics, water, fist
values, wildlife habitat values, etc. . ...



POSSIBLE FOREST FUTURES

[— Possible Forest Futures RECORDING MOVIE
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Example of FORECAST

Analysis of Sustainabllity

 Data fier Doeuglas-fir plantation, Shawnigan Lake,
southern Vancouver Island

o 180 year simulation; twe disturbance RIstenes,
SureerizanenRNevels

o Output for stand-level economics, energy, shrub
biemass, tree biemass, soil humus and
nitrogen, slash biomass, visualization



200000 | Stand-replacing Fire ! I No thinning |~ SO: Stem only Stand-replacing Windthrow | 200000
1 Light thinning  [“=1 WT: Whole tree —
mmmm Heavy thinning [7zzzz2 CT: Complete tree ] - 175000

&
- 150000 =

[
125000 2
(IJ

Economic
net benefit

+—100000 - 100000

b

75000 - 75000

5,

50000 - 50000

L

Economic net b

25000 -
0 Lrzirzaes

7l Vi : L
SOWTCTSOWTCT SOWTCT SOWTCT SOWT CT SOWTCT SDWTGTSOWTCTSOWTCT SOWT CT SOWTCT SOWTCT SO'HTCTWW CT SOWTCT SOWTCT SOWTCT SOWTCT

25000

Economic ne

Y
L S e

O S S SRR AN

NSO
SRR

0

Rotation length (yr)

Stand-replacing Fire 1 No thinning SO: Stem only Stand-replacing Windthrow
Light thinning [~ WT: Whole tree
Heavy thinning |77z CT. Complete tree

3

RN
3

L

Energy.
net
penefit

LY
RN

SOASSNNNSSNNSNY

3

A
N

L

3
8
Energy net benefit (MJ ha’ b

Energy net benefit (MJ ha™)

RN
Ry
D R R AR R

NN

R

] RN
E SRR LA |

E NS ARRRR

N
9 &\\\\X]\\\\\‘&i
SSSS]

SOWTCTSOWTC'ISOWTCT SOWTGTEOWTC’TSOWTC’T 50 3°WTCTSOW1:T SOWT W'NTCTSQC'I' S0 SOWTCT SOWTCT SO SOWT

e 9 AR

Rotation length (yr)




Stand-replacing Fire No thinning ! /' SO: Stem only Stand-replacing Windthrow
Light thinning |="72 WT: Whole tree

2 Heavy thinning [Zzzzz CT: Complete tree
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Douglas-fir
blomass

Total Douglas-fir biomass produced (t ha™)
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Stand-replacing Fire 1 No thinning . Stand-replacing Windthrow
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Other Values provide by FORECAST:

« Wildlife habitat values — depends on the
species

 Employment

» Aesthetics:
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CALP FORESTER visualization output using a
mouse to select cutblock boundary for dispersed
retention

"1 CALP Forester

File Mode Wiewpoints Harvest
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CALP FORESTER visualization output
showing 20% dispersed retention

=1 CALP Forester

File Mode Wiewp
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Defining grouped retention with a mouse

CALP Forester | CALF Forester
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Conclusions

e \/alues and environmental services desired
from ferests have always been changing

o BiGEnergy was, and ence again is, an important
ferest product

o [[he Increasingly complex set ofi values adesired
lequires ecosystem management

o [The complexity of ecosystem management
requires the use of ecosystem-level value
tradeoff and scenario analysis tools
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