
D. Maclean



Tree Volume Impacts

f(x)  =  Host Susceptibility   X Host Vulnerability

Larva Survival Rate 

% Defoliation

Growth Loss & Mortality

Relative

Host Impact

Trees of Can.

Relative 

Host Defoliation



×Defoliation - Impact Dataset

Á 136 PSPs in 136 Stands 
ĞMacLean & Erdle Ą CFS plots

Á 3 prism points per PSP

Á Current defoliation measured from 1984-1992
Ğ27,568 tree X year defoliation measurements

Ğ1,117 stand X year defoliation measurements
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% Host defoliation has been shown to depend on % 
stand hardwood content. 

Su et al. 1996. Can. J. For. Res.
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Host Vulnerability

Defoliation Ą Tree Impacts

f(% growth loss) å % defoliation 

1999. For. Chron. 75: 141-152 



Host Vulnerability

Defoliation Ą Tree Impacts

f(% survival) = Host X Age 

Age <20

>Age100

1999. For. Chron. 75: 141-152 



Forecasting stand impact for each defoliation scenario and management option

Expected host

% defoliation

Foliage protection 

with bio-insecticide

New Brunswickôs

stand growth model

No defoliation

Defoliated

Time

V
o

lu
m

e

13,000+

New Brunswick

Stand Tables

Time

% current 

defoliation

by host

Time

Defoliation 

Scenarios

53 Stand Type Classes
- % host species 

- Immature and mature

- Managed or not

Mean % species 

volume reduction

Periodic Dead

Mean % 

periodic 

mortality



Stand Impact Matrix

GIS Stand Inventory  

(area, types, age)

Microsoft Access 

Geo-database

Time

Age

Age

Stand Impact Results:

×Maps of spruce-fir 

volume impact at time of 

harvest.

×Forest level spruce-fir 

growing stock impact. 

Time

Age

Age

Stand Volume Host Yields

Time

Defoliation 

scenarios 

Forecasting forest impact for each defoliation scenario and management strategy



GIS of 

landscape 

defoliation 

pattern

× Stand protection priority

× Stand and forest growing 

stock changes

Spruce Budworm 

Decision Support System

× Problems

× Not all harvest blocks are defined  

× Harvest schedules will change

× Salvage will occur

× Multiple entry harvests present a problem

× Stands will switch volume development 

patterns following each treatment 

Forest estate 

Woodstock model


