Multi-objective forest planning

Challenges and opportunities
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Multi-objective planning
 How to consider a variety of forest values at the same time.
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—Maintain/increase habitat for red-listed species
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Modelling framework:
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Integrating data:
° LuCkIIy’ forest SimUIatorS Operate Wlth a V iVm3 Harvested V Harvested V log_under_bark
. . . id year regime
genera”y Slmllar framework' 99041903 2021 BAU 12539 3.73 0.00 0.00
BAU 15 12839 3.73 0.00 0.00
BAU_30 125839 3.73 0.00 0.00
— Stands / plots simulated into the o - o
future (with temporal intervals)
. ] ] ] 99042304 2116 CCF_1 23482 2.12 19.7% 10.51
—While data in different systems will ccr2 mam sz 1979 1051
be StOI’ed dl-ﬁ:erently CCF3 9427 482 22.60 17.85
CCF 4 176.09 4.79 0.00 0.00
» Possible to simplify to a table. SA 43082 063 o0 000

135820 rows = 78 columns
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Constructing objectives needs to be adaptable:
* Forest owners may wish to manage « Example:
their forests according to different
objectives o
» A system should enable the 5 ity ¢ . Minimum value
development of a variety of objectives g after 2060
* Prioritizing specific indicators and the 0
timing to reach / exceed specific targets  8SSBBEBELBEEAE
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Temporal aspects of objectives:

Table 1. Approaches in how the temporal aspects can be handled in the MultiForestOpt software, for
each coded interpretation of how temporal aspects are currently implemented.

* How is time integrated?

Function Abbrevi

—Enables objectives to be e Max sustained harvest yield
. . average
adapted tO hOW the ObJeCtlve firstyear Viaximizes the value o e firstyear

should develop. surm

tagetYear

Maximizes the sum of the values over the time horizon
Aims to reach a specific target value at a specific year

Aims to reach a specific target value at a specific year, with a continued linear
increase afterwards

— Examples:

targetYearWithSlope

lastYear Maximize the value of the last year

¢ MaXImIZG the mlnlmum periodicTargets Meet a specific target value for all years
Value over the tlme horlzon minYearlyIncrease Minimize the vearly increase across the time horizon

maxYearlylncrease

s Steady improvement over time

maxIncreaseDuringN

« Target year with slope «
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Objective construction:

—Two sample objectives:

 Alwish
 Alwish

to meet deadwood volume target by 2050 (and maintain)

to meet a harvested volume target by 2025 (and maintain)

Can be formulated as a
constraint — then ‘wish’
is shifted to ‘required’
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Multiobjective optimization:

« The general formulation:
min max (fl(x) —Zl-mf)/ (Z?dea[—z?adzr)

X 1<i<n

. L 2
—An achievement scalarization n o . (2)
. . 2 naalr
function, using the reference +p2]‘;-(x)/(z§ Az )
point approach (a wish) il a wish
—With the epsilon constraint subject to:
method (a requirement) fi(x)<e. i=1,...n 3)

xXe ;S
arequirement
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User interface:

 After analyst has defined
objectives:

—User is presented with a
simple preference information
framework

— Preference information
provided will guide the
optimization...

Constraint values

Average harvested timber volume (log & pulp) (m3/ha, evenflow)
Total habitat index for MOOSE (max average over all years)

Ratio of protected areas (%, SA forests)

Total Deadwood volume by 2050 (%, relative to 2016 values)

Set constraints

Reference points

Average harvested timber volume (log & pulp) (m3/ha, evenflow)
Total habitat index for MOOSE (max average over all years)

Total Deadwood volume by 2050 (%, relative to 2016 values)
Ratio of protected areas (%, SA forests)

OPTIMIZE
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Current visualizations: B
* Depending on information I
provided: P
—Generation of maps S wohame
—Graphs of indicator values /
over time 2 200
—Management regimes
required wi /
_A” updated fOIIOWIng 100 " % of the whc?lczaforest area - i
O ptl m I Z atl O n Intensify RF Extensify RF Continuous cover

Rotation forestry (RF) Adaption to CC Set aside
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