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Reccurrence

primarily time, but also space
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BUDWORM MODELER
TINB . |

of the spruce budworm in the boreal forest?

e A: cyclic > o B: eruptive >—
e C: gradient _><D: pulse _>—

Which one phrase best describes patterns of outbreaks >_




spruce Budworm Defoliation
in Canada, 2000 - 2012
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spruce Budworm Defoliation
in Canada, 2000 - 2012
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spruce Budworm Defoliation
in Canada, 2000 - 2012
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. . Prevailing
Prevailing school of thought L
= = modeling

gradient eruptive method

outbreak Andrewartha & Birch (1954) outbreak
recurrence epicentres

(temporal) (spatial)

Blackman (1919)
Nichelson & Bailey (1935)
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Blais (1964, 1965)

heuristic hazard models
correlative stand risk models
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Toward a modern synthesis (M): trends in modeling methodology and prevailing wisdom over time.
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SBW 1938-2001 :
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—~ /Highest amplitude oscillations occur at mid-latitudes
K and on mid-slopes, when & where climate most variable
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Spruce Budworm Defoliation
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Spruce Budworm Relative Growth Rates
Climate Change Scenario RCP 8.5

Growth Rate

1961-1990 2041-2070 2071-2100

* generated using BioSIM-SBW Régniere et al. (2012)



Spruce Budworm Relative Growth Rates
Climate Change Scenario RCP 8.5

1961-1990 2041-2070 2071-2100

* generated using BioSIM-SBW Régniere et al. (2012)



—
Northward expansion of Spruce Budworm defoliation

SBW Defoliation History
in the NWT

2015 SBW in the Mackenzie delta

- Historic pheromone trapping program
- Future increment core collection

- Future larval collection for genetics
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Output from the Fowler (1997) implementation of the
Ludwig-Jones-Holling (LJH) spruce budworm model
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insect-weather interactions & stochastic dynamics

deterministic

R, = ¢0Nt+ ¢1Nt-1+

recruitment
budburst synchrony -4¢—— late spring weather
larval development time ~¢—— summer weather”
moth dispersal, egg viability <«—— late summer weather
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forest insect population models

Ludwig et al. (1978) budworm-forest
Equations 20-22

% B0- s

ds

it

dE E B

—=r,E(1- —
dt <E KE} 'S T+ E?

B = Budworm density
S = Surface area of follage
E = Energy content of follage

B Te+E° , _ B

P = Predator denslity
H = Herblvore denslity
F = Follage avallabllity

Royama (1992) predator-prey
Equations 5.17 a,b

= r_[1-exp(-by )] exp(-cx,)

m

rexp[-(b’y +c’x )]

]

I = Predator recrultment
" = Herblvore recrultment
X = Predator denslity

y = Herblvore density
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Global Forest Ecosystem Function

Big Questions - Limited Resources
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Hypothesized Outbreak Behavior

spatial analysis
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Spruce budworm disturbance history
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SNCF in relation to distance
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