
Project Y081267 Executive Summary 

Managing dry forest ecosystems in the Southern Interior Forest Region: issues, options 
and consequences. 

Project outline.  Project Y081267 involves work to update and complete a review of the 
published literature on the management of dry forest ecosystems, some of which are the 
focus of extensive restoration initiatives (e.g. see Blueprint for Action, Rocky Mountain 
Trench Ecosystem Restoration Steering Committee 2006; www.for.gov.bc.ca/drm/ ). 
Previous work by Klenner et al. (2001, “A strategy for managing dry-belt ecosystems of 
the Kamloops Forest Region”, see www.for.gov.bc.ca/ftp/RSI/external/outgoing/NDT4/) 
prepared an extensive draft review of the literature relating to likely historic natural 
disturbances, and the options for management. Historic photographs and accounts, an 
analysis of lightning and weather data, and fire scar analyses suggested a mixed severity 
fire regime, along with episodes of widespread and intensive insect attack likely shaped 
many of the dry forest ecosystems in the Southern Interior. Current interest in 
manipulating forest structure in the context of ecosystem restoration, the current 
widespread mortality of  Ponderosa pine across extensive areas resulting from mountain 
pine beetle (Dendroctonus ponderosae) and western pine beetle (Dendroctonus 
brevicomis) attack, and recent perspectives on fuel management (Filmon 2004, Forest 
Practices Board 2006) indicated a thorough synthesis of dry forest management issues 
needs to be undertaken to ensure there is an appropriate trade-off between ecological and 
socio-economic values. Restoration initiatives often cite departures from the historic 
frequent low severity fire regime as a key driver, but recent analyses (Klenner et al. 2001, 
Arsenault and Klenner 2004) suggest many of the dry forests in southern BC were more 
likely shaped by a mixed severity fire regime.  Noss et al. (2006) come to a similar 
conclusion about many of the drier forests in the western United States, suggesting a 
cautious approach be taken before extensive and intensive “restoration” initiatives are 
undertaken.  Placing current dry forest conditions in BC in the longer-term context 
provided by a comprehensive literature review, recent new information on fire histories, 
an analysis of weather and lightning patterns, and recent new information on the likely 
extent of insect attack and mortality (e.g. tussock moth in low-elevation Douglas-fir 
stands in the 1970’s) will provide a clearer technical understanding of historic 
disturbances to frame discussions about social, economic and ecologic management 
initiatives. 
  
We are using an extensive literature review with an emphasis on publications since 2000, 
further and more focused analyses of data acquired since 2001 and dialogue with 
operational staff and planners to develop a peer reviewed publication and an extension 
note in the Southern Interior Forest Region Extension Note series.  We have reviewed 
much of the literature on natural disturbances, forest fuel management, wildlife habitat 
and biodiversity, historic insect attack and fire regimes, and the effects of stand density 
on timber and understory productivity to prepare an overview ov likely historic 
conditions that management practices should attempt to emulate. 
 
 
Results.   We are ahead of our target deliverables for the project as we anticipated two 
extension presentations and two manuscripts from the project in 2009.  We placed more 
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emphasis and applied more effort towards the completion of the literature review and the 
incorporation of recently published information (2000 – 2007) into a draft manuscript and 
developed two presentations relating to this work in May to August 2007 since two 
conferences, the North American Forest Ecology Workshop (June – Vancouver) and the 
Ecological Society of America annual meeting (San Jose, CA – August; a joint meeting 
between the ESA and the Society for Ecosystem Restoration) both had sessions on 
restoration and dry forest management.  We submitted abstracts that were subsequently 
accepted for oral presentations at both meetings.  We increased resources and the effort 
applied to this project to capitalize on these two presentation venues.  Abstracts for the 
two presentations are as follows: 
 
North American Forest Ecology Workshop, June 2007 ((Vancouver)  
We examine the hypothesis that dry-belt forests in southern BC evolved in the context of 
a low-severity, fire dominated disturbance regime, that fire suppression has led to 
ecological conditions which are radically different from the past, and that “restoration” 
initiatives are required to re-establish former ecological conditions. Four sources of 
information were used to infer historic disturbance regimes and the nature of disturbance 
since the early 1900’s: (1) accounts by early explorers and systematic surveys prior to 
extensive management, (2) fire scar data, (3) wildfire and insect attack records, and (4) 
records and descriptions of timber harvesting practices. 
 
Our analyses consistently indicate that natural disturbances and management have been 
diverse, complex and episodic at multiple spatial and temporal scales.  Furthermore, by 
using a cumulative effects approach to assessing disturbance, it is apparent that although 
the nature of disturbance appears to have changed from fire and insect attack to 
harvesting, the area disturbed has not diminished.  Several interacting factors including 
climate, harvesting, livestock grazing, fire suppression and changing geographic patterns 
of insect attack have been key drivers in creating the conditions observed today.  Hence, 
it is not clear what state represents “natural” forest conditions, or what the target 
conditions for restoration activities should be if the objective is to “restore natural 
conditions”. No one point in time should be chosen as the "ecologically correct" 
reference period, and past non-equilibrium disturbances clearly illustrate some conditions 
that are not compatible with current social expectations. We conclude that future 
landscape planning and management should avoid the use of idyllic and misleading terms 
like “ecosystem restoration”, and focus on clearly defining desired stand conditions, the 
commodity, social and ecological objectives that will be met or compromised with these 
conditions, and identifying the most effective (economical, social and ecological) tools 
for achieving these objectives. 
 
Ecological Society of America and Society for Ecosystem Restoration, August 2007 
(San Jose California)  
We examine the hypothesis that low-elevation, dry forests in southern BC evolved in the 
context of a low-severity, fire dominated disturbance regime, that fire suppression has led 
to ecological conditions which are radically different from the past, and that “restoration” 
initiatives are required to re-establish former ecological conditions. Three sources of 
information were used to infer historic disturbance regimes and the nature of disturbance 

 2



since the early 1900’s: (1) accounts by early explorers and systematic timber surveys 
before extensive management, (2) fire scar data, and (3) records of wildfire, insect attack, 
timber harvesting and weather patterns. Our analyses consistently indicate that historic 
natural disturbances and management during the last century have been diverse, complex 
and episodic at multiple spatial and temporal scales. Several interacting factors including 
climate, harvesting, livestock grazing, fire suppression and changing geographic patterns 
of insect attack have been key drivers in creating the conditions observed today. Hence, it 
is not clear what state represents “natural” forest conditions, or what the target conditions 
for restoration activities should be if the objective is to “restore natural conditions”. We 
conclude that future management should avoid using “ecosystem restoration” as an 
objective when historical conditions are uncertain or there is no clear reference condition 
because of temporal variability.  Instead, managers should focus on clearly defining 
desired stand conditions, the commodity, social and ecological objectives that will be met 
or compromised with these conditions, and identifying the most effective (economical, 
social and ecological) tools for achieving these objectives. 
 
We further developed the literature synthesis and analyses into a Forest Ecology and 
Management manuscript that has been accepted for publication and which will be 
published in early 2008-09.  The abstract for this manuscript is as follows: 
 
Dry forests in the Southern Interior of British Columbia: Historic disturbances and 
implications for restoration and management. W. Klenner, R. Walton, A. Arsenault 
and L. Kremsater, Forest Ecology and Management, in press 
 
Abstract.  We critically examine the hypothesis that dry forests in southern British 
Columbia evolved in the context of a low-severity fire-dominated disturbance regime, 
that fire suppression has led to ecological conditions which are radically different from 
the past, and that “restoration” initiatives are required to re-establish former ecological 
conditions. Four sources of information were used to infer historic disturbance regimes 
and forest condition, and to quantify the nature of disturbance since the early 1900’s: (1) 
patterns of annual and seasonal weather and lightning strikes, (2) topographic variability, 
(3) records of wildfire, insect attack, and timber harvesting practices, and (4) early 
systematic forest surveys. 
 
Our analyses consistently indicate that historic natural disturbances were likely diverse 
and episodic at multiple spatial and temporal scales.  High seasonal and annual variability 
in weather and in the number of lightning strikes, in complex topography, suggest a 
widespread low-severity fire regime is very unlikely, with a mixed-severity disturbance 
regime more consistent with our analyses. Although the nature of disturbance has 
changed from one largely dominated by fire and insect attack historically to harvesting 
and insect attack since 1950, the area disturbed annually has not diminished.  Several 
interacting factors including climate, extensive fires coincident with European settlement, 
harvesting, fire suppression and insect attack have been key drivers in creating the 
conditions observed today.  A complex, mixed-severity disturbance regime creates 
uncertainty about what represents “natural” forest conditions, or what the target 
conditions for restoration activities are if the objective is to “restore natural conditions”. 
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We conclude that dry forest ecosystems in British Columbia typically experienced 
mixed-severity disturbance regimes that include fire, bark beetles and defoliators.  Trying 
to “restore” these forests with applications of frequent, low-severity fire is not an 
ecologically sound objective over large areas. Landscape management should focus on 
maintaining forest heterogeneity that would have existed historically under a mixed-
severity disturbance regime. 
 
 
 
Conclusion and management implications.  Our analyses to date indicate that a mixed-
severity disturbance regime (including fire, insects and other disturbances) likely 
maintained diverse stand and landscape conditions in our study area. Hence, choosing a 
reference condition for “ecological restoration” is problematic as conditions likely 
changed in space and time.  Future management in dry forest ecosystems in British 
Columbia should include the development of a better understanding of the spatial and 
temporal variability of historic disturbances, and the historic role of low-, moderate- and 
high-severity fires and other disturbances at the regional level versus specific locations.  
Forest managers should: (1) focus on clearly defining desired stand conditions and the 
mosaic of habitats necessary to maintain multiple values across landscapes (e.g. Fischer 
et al., 2006), (2) identify the commodity, social and ecological objectives that will be met 
or compromised with these conditions, (3) identify the most effective interventions for 
achieving these objectives, and (4) implement a program to monitor, assess and revise 
activities to ensure objectives are met. 
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