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Project purpose and management implications 

 

The overall objective of this study was to define response curves to be used to determine 

thresholds of ecological resilience for vegetation indicators of biodiversity in the SBS, 

ESSF and ICH forest ecosystems of central British Columbia. To do this, we developed 

vegetation indicators (plant functional types) of ecosystem recovery and used them to 

develop a Structural Equation Model to help explain why differences in ecological 

resilience exist across the environmental gradients of the SBS, ESSF and ICH study sites. 

 

This research aims to provide knowledge for protecting and enhancing the resilience of 

BC’s forests again managed disturbances.  The results will be useful in identifying 

sustainable forest harvesting and site preparation strategies in SBS, ESSF and ICH 

forests. 

 

Project start date, length of project, and any former project numbers or funding 

sources that apply 

 

This was a three year project that started April 1, 2007, and ended March 31, 2009.  

Additional funding was supplied by the FSP Graduate Student Pilot Project (partial 

stipend for two years to Julia Chandler) and MITACS (one term for Julia Chandler and 

two terms for Sybille Haeussler).   

 

Methodology overview 

 

The study included 19 long term research installations established and maintained by the 

Ministry of Forests and Range across central and northern BC. They were located in Sub-

boreal Spruce (SBS), Engelmann Spruce - Subalpine fir (ESSF) and Interior Cedar 

Hemlock (ICH) biogeoclimatic zones between approximately 51º45’N and 55º34’N and 

119º12’W and 129º00’W. All sites were planted 1-3 years following burning (and the 

year following logging in the case of Lucille Mountain) with Engelmann spruce (Picea × 

engelmannii), hybrid white spruce (Picea glauca × engelmannii), lodgepole pine (Pinus 

contorta var. latifolia) and/or subalpine fir (Abies lasiocarpa). On all sites, vegetation 

measurements including percent cover and height were conducted following treatment. 

On all sites combined, 194 vascular plant species were recorded representing 118 genus 

groups.   Cluster analysis was performed in SAS in order to produce 12 plant functional 

types (PFTs) based on 12 biological traits.  The results of the cluster analysis were 

incorporated into a multiple discriminant analysis to test how well the groups were 



separated. We constructed Structural Equation Models using LISREL to test different 

multilevel (grouping) schema to model vegetation response (based on the PFT’s) in 

central BC 20 years after clearcut and slashburning. Data was analyzed using a structural 

equation model where the relationships between environmental variables (time, climate, 

fire severity, and fire frequency) and two vegetation recovery indicators (resilience and 

persistence) and the correlations between them were estimated with the maximum 

likelihood procedure. 

 

Project scope and regional applicability 

 

ICH, SBS and ESSF zones in the Northern and Southern Interior Forest Regions 

 

Any interim conclusions, inference or information that might be immediately useful 

to forest practitioners and other researchers 

 

The cluster analysis presented by this study produced logical plant functional types and a 

solid benchmark to examine PFT distributions along gradients of resource availability 

and/or environmental stress. The present study will contribute PFT classification of 

species found in north central BC and with these, future studies may be able to more 

effectively monitor species distributions as indicators of ecosystem resilience, begin to 

unravel the multitude of mechanisms by which individual species and functional groups 

persist, and predict future migration patterns.  Using PFTs, Structural Equation Models 

show promises for examining disturbance effects on ecosystem stability.  
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