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Purpose and Management Implications 

In British Columbia’s (BC) interior, large-scale forest disturbances such as wildfire, 
unprecedented Mountain Pine Beetle (MPB) outbreaks and salvage-logging are severely 
affecting forest ecosystems. Concerns over the ecological impacts of these disturbances on 
aquatic systems have also been expressed. Research is needed to quantify the geomorphic and 
biological impacts of these disturbances in order to develop appropriate management practices.  
In the typically arid and highly populated Okanagan basin, a clear understanding of the 
interactions among forest disturbance, water resources, aquatic habitat and biology is crucial to 
manage and protect watershed services and functions. In the headwater streams specifically, 
research is needed to assess the impacts of riparian disturbances on Large Woody Debris (LWD) 
recruitment, and its subsequent effects on the aquatic biophysical environment.  The research 
presented here investigates the impacts of various disturbances (wildfire, MPB, harvesting) on 
LWD budget, channel morphology and aquatic biological communities of headwater streams in 
the Okanagan basin of the southern interior of BC.   

In this study, a total of 15 headwater streams were selected and monitored from 2005 to 2009 in 
the Okanagan Basin.  The impacts of wildfire and MPB on the various components of the wood 
budget were quantified using wood budget framework and ensuing changes to LWD dynamics 
were reported.  Differences in sediment storage and pool formation between riparian disturbance 
conditions were quantified and related to differences in wood stability.  In addition, biological 
community dynamics were reported, including allochthonous inputs, periphyton growth and 
invertebrate populations. 

Methodology 
The study area is located in the Okanagan Basin of the southern interior of BC.  There are a total 
of 15 sites in this study including three fire sites and three corresponding control sites, three 
Mountain Pine Beetle (MPB) sites, 3 logged sites and three corresponding control sites.  The fire 
sites and their old growth controls are located in the IDF zone, while the MPB, logging and their 
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control sites are located in the MS zone.  The burned sites and their references were established 
in 2004, a year after a major fire swept through Okanagan Mountain Park, burning their riparian 
zones in their entirety.  The MPB sites and their reference sites were established in 2005.  MPB 
infestations at the sites are relatively recent, having occurred within less than 5 years of the 
initial survey.  The logging sites were established in 2009, and thus no historical data is available 
for those sites.  Because of this limitation, LWD budgets and morphological characteristics were 
not quantified at these logging sites, and they were only included in the biological community 
analysis.  The impacts of riparian disturbance on LWD dynamics were investigated through a 
wood budget framework and the quantification of sources of recruitment and depletion, based on 
repeated annual wood surveys at the study sites.  Channel thalweg, cross sections, physical 
habitat attributes and sediment facies composition were surveyed.  Litter loading, periphyton 
growth and benthic invertebrate communities were quantified. Analysis of these biological and 
morphological variables was conducted to identify differences between disturbance types and 
external controls on in-stream dynamics. 

Project scope and regional applicability 
Mitigating the impacts of forest disturbance on aquatic ecosystems is an important task for 
forestry planners, and relies on accurate quantification of the potential impacts.  This paper 
provides detailed wood budgets, morphological dynamics and biological community interactions 
of headwater streams in the Okanagan Basin of the southern interior of British Columbia.  To our 
knowledge, this is one of few attempts to develop a detailed wood budget based on quantification 
of the individual components, and the first attempt at using the wood budget to quantify fire and 
MPB impacts on LWD budget and dynamics and subsequent ecological impacts.  This research 
can be used to advise forest practitioners concerned with preserving the ecological integrity of 
streams in the context of widespread forest disturbance in BC and elsewhere.   
 
Conclusions 
The findings presented in this study provide a complete, detailed wood budget of the headwater 
streams in the Okanagan Basin, built on empirical measurements of each component.  Fires 
increased the volume of wood recruited to the streams through hillslope processes and may 
increase rates of bank erosional inputs in larger streams, and decreased the amount of wood 
recruited through exhumation.  MPB infestation appears to slightly, but not statistically 
significantly increase wood recruitment from hillslope processes.  Recruitment rates are expected 
to increase at both the fire and the MPB sites over the next several decades. Although higher 
LWD loadings can be expected in the affected streams, managers should expect a decrease in the 
functionality of this wood and a period of re-equilibration between wood inputs and 
morphological functioning.  The effects of MPB on wood recruitment are slower to develop than 
fire, but may be accelerated by the widespread salvage logging occurring in the BC interior, 
exposing riparian buffer strips to adjacent cutblocks with high winds and variable weather.  
Considering the vulnerability of MPB-killed trees to windthrow, riparian buffers that are left to 



protect streams from the effects of salvage logging may need to be wider than buffers prescribed 
for living, healthy trees under normal circumstances.   
 
Aquatic invertebrate communities in these affected streams appear to be generally resilient to 
disturbances of this type and magnitude.  Temporal trends which are present in these 
communities may be related to the significant impacts from the disturbances on the riparian litter 
loading, of which are most striking in beetle to harvest comparisons.  It is evident from 
allochthonous loading, that these dead forests continue to serve a significant role in the stream 
ecosystem, and watershed managers should take this into consideration.   Intact riparian buffers 
are also important in maintaining levels of solar radiation.  Maintaining in-stream temperature 
should also be strongly considered when managing autochthonous energy sources. 
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