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Supplementary material:

Table S1: the 36 parameter sets used to access the sensitivity of four main equations driving the ips
typographus outbreak model. Italicized numbers are reference values whereas regular numbers correspond to
the sensitivity analysis described in section 3.3. The underlined parameter corresponds to the chosen
parameter values for which the credibility score =4 and the parameters set in bold is the one chosen for this
study.

Lpeetles generation

Sgenerarion Glimis Sactivi),jy acty Ssusceptibility Ly susceptibility Snass atiack  BPiimit Score
Set 1.1 1.0 0.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 4
Set 1.2 5.0 0.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 2
Set 1.3 500.0 0.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 2
Set 1.4 1.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 4
Set 1.5 5.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 4
Set 1.6 500.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 2
Set 1.7 1.0 1.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 3
Set 1.8 5.0 1.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 0
Set 1.9 500.0 1.5 -20.0 0.06 -5.0 0.55 -30.0 0.12 0
ibcetles activity
Sgeneration Glimis Sactiviry acty Ssm‘ceptibility Ly susceptibility Sass attack  BPiimit Score
Set 2.1 1.0 1.0 -1.0 0.03 -5.0 0.55 -30.0 0.12 0
Set 2.2 1.0 1.0 -20.0 0.03 -5.0 0.55 -30.0 0.12 0
Set2.3 1.0 1.0 -500.0 0.03 -5.0 0.55 -30.0 0.12 3
Set 2.4 1.0 1.0 -1.0 0.06 -5.0 0.55 -30.0 0.12 0
Set 2.5 1.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 2
Set 2.6 1.0 1.0 -500.0 0.06 -5.0 0.55 -30.0 0.12 4
Set 2.7 1.0 1.0 -1.0 0.09 -5.0 0.55 -30.0 0.12 0
Set 2.8 1.0 1.0 -20 0.09 -5.0 0.55 -30.0 0.12 0
Set 2.9 1.0 1.0 -500 0.09 -5.0 0.55 -30.0 0.12 2

Lhosts susceptibility

Sgenemtian Glimit Sac’tiviry aCtlimit S usceptibility Ld susc

P

ibility Smass attack BP/imir SCOre

P

Set 3.1 1.0 1.0 -20.0 0.06 -1.0 0.275 -30.0 0.12 0
Set 3.2 1.0 1.0 -20.0 0.06 -5.0 0.275 -30.0 0.12 1
Set 3.3 1.0 1.0 -20.0 0.06 -500.0 0.275 -30.0 0.12 1
Set 3.4 1.0 1.0 -20.0 0.06 -1.0 0.55 -30.0 0.12 0
Set 3.5 1.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 4
Set 3.6 1.0 1.0 -20.0 0.06 -500.0 0.55 -30.0 0.12 2
Set 3.7 1.0 1.0 -20.0 0.06 -1.0 0.825 -30.0 0.12 0
Set 3.8 1.0 1.0 -20.0 0.06 -5.0 0.825 -30.0 0.12 2
Set 3.9 1.0 1.0 -20.0 0.06 -500.0 0.825 -30.0 0.12 2
ibeetles mass attack
Sgenemtian Glimie Saz:tiviry acty Ssuxceptibi/ity Ly susceptibility Spass attack  BPlimit Score
Set 4.1 1.0 1.0 -20.0 0.06 -5.0 0.55 -1.0 0.06 0
Set 4.2 1.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.06 0
Set 4.3 1.0 1.0 -20.0 0.06 -5.0 0.55 -500.0 0.06 3
Set 4.4 1.0 1.0 -20.0 0.06 -5.0 0.55 -1.0 0.12 0
Set 4.5 1.0 1.0 -20.0 0.06 -5.0 0.55 -30.0 0.12 4
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Figure S1: Simulation results of tree stand density D,,,. from the sensitivity experiment at the THA site. Eight
parameters from four equations were evaluated. Each equation represents an index from the bark beetle outbreak
model (ihusts susceptibility ilwsts mass attacky ibeetles activityy ibeetles generatian)' Each index is represented by a lOgiStic function defined by a
shape parameter (Shape) and a limit parameter (Limit). Three values were chosen for each parameter resulting in 9
pairs of parameters for each index. Colored lines represent the shape parameter varying from linear : Shape = -1.0
(red), logistic -5.0 < Shape < -30.0 (green), to step function where Shape = -500.0 (blue). Line type represents three
different values for Limit parameters where references (dashed line) are values of i, ycopinitiy BPlimp ACli ANA Gy
(given in table 4), whereas permissive (full line) and restrictive (dashed dotted) represent a 50% decrease or increase
respectively.
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Figure S2: same caption as for S2 but showing the result of the relative spruce stand density index i, ryce.



! peetles activity - DR yingthrow = 0.1%

Ibeetles activity - DR yingthrow = 10%

(a) o
20~
101 -—£ ’:-:::_‘;'_:_';'_‘
Ibeetles generation - DR yingthrow = 0.1% Ibeetles generation - DR yindithrow = 10%
(c) @
20 -
101

I peetles mass attack + DHwind!hrow =0.1%

Btotaf (kgC.m_2)

I hosts susceptibility - DR yindthrow = 0.1%

(9)

201

10

e

I beetles mass attack + DRwind!hrow = 10%

(f)

(h)

10 15 20

25 0 5

Years after windthrow event

Figure S3: same caption as for S2 but showing the result of the total stand biomass B,,;.



