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Project purpose and management implications 
In forested watersheds, in-stream large woody debris (LWD) plays an important 
ecological role in providing habitat for fish, reptiles and birds, transferring energy, 
foods and nutrients, and influencing channel morphology and pool formation. 
Particularly, LWD forms one of the most important ecological linkages between 
forests and aquatic environments through the processes of input, output and 
transpiration. Although there has been a large body of literature on the role of LWD in 
streams, most of this literature has focused on determination of the characteristics of 
LWD in forested stream systems, and few studies have taken place on the recruitment 
and transportation processes of LWD in aquatic environments. 
 
The purpose of this three-year continuous research project is to assess the impacts of 
wildfire disturbance and mountain pine beetle infestation on LWD recruitment and 
transportation processes. The project will also provide important information for a 
better understanding of dynamic properties of LWD and development of a complete 
LWD budget model in forested headwater streams of the BC interior.   
 
In the BC interior landscapes, wildfire and mountain pine beetle infestation are 
primary natural disturbances influencing the heterogeneity, patchiness, and diversity 
of terrestrial landscapes as well as the lotic ecosystems that drain these landscapes. 
These natural disturbances are important components in the watershed ecosystems. 
The recent Okanagan mountain park fire occurred in 2003 as well as large-scale 
mountain pine beetle infestation in the BC interior have generated a significant 
opportunity to assess the impacts of natural disturbances on aquatic habitats, functions 
and services of the forested watershed ecosystems. Understanding ecological impacts 
of these natural disturbances will have important ramifications for designing forest 
and watershed strategies to maintain integrity of aquatic systems. 
 
Methodology overview 
The study area was located in the central Okanagan valley, Kelowna (43010’N, 
79055’W), British Columbia. A total of 12 sites, including 3 wildfire sites and 3 old 
growth (control) sites in the Interior Douglas-fir (IDF) biogeoclimatic zones, and 3 
mountain pine beetle infestation sites and 3 old-growth (control) sites in the Montane 



Spruce (MS) biogeoclimatic zone were selected and established.  While the 6 fires (3 
fire sites and 3 controls) were established in 2004, the 6 pine beetle sites were 
installed in 2005. The total station survey method was employed in the detailed field 
measurement. 
 
At each of the 12 sites, a representative 100 m stream reach was selected for 
surveying in-stream LWD loading and morphological variables. Each 100 m stream 
reach was evenly divided into five 20m segments, where a stream cross-section was 
captured. All in-stream LWD pieces situated within the 100 m study reach were 
tagged with the plain aluminum, numbered disk tags. We used the total station to 
record the coordinates and elevation of each piece. Other LWD data including decay 
state, orientation, position, stability, input source and function were also carefully 
documented. 

The number of LWD without tags within the reach identified over successive years of 
study will be used to calculate recruitment processes and input of LWD. The numbers 
of tagged pieces disappearing in the reach over successive years are used to calculate 
output and transport characteristics of LWD. The movement of tagged pieces within the 
reach studied over successive years will be used to calculate transport processes/rates of 
LWD. LWD criteria, orientation, submersion, function and stability properties without 
tags appearing in each reach over successive years of study will be used to determine 
the relative importance of LWD recruitment processes. 
  
Project scope and regional applicability 
The long-term objective of this long-term experimental study is to take an experimental 
approach to evaluate impacts of disturbance (wildfire, pine beetle infestation) on LWD 
recruitment and in-channel transportation processes in the headwater streams of 
Southern Interior of BC.  Our short-term objective is to continue to collect field data 
from the 12 sites in subsequent years. The results from this long-term study will have 
significant implications for designing suitable riparian management strategies for 
maintenance of a suitable level of in-stream LWD and protection of aquatic habitat 
 
The target audience of this research includes natural resource managers, policy-
makers, decision-makers that are involved in forest management decisions, planning 
and development, and park protection and management.  The results and methodology 
taken from this project can be reasonably employed in the other comparable 
biogeoclimatic zones in the BC interior.   
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Interim conclusions 
Input-output budget of LWD in the wildfire and old growth sites 
On average, there were approximate 5 pieces of LWD recruited into the wildfire sites 
from last survey. It means that the average input rate of LWD was 5 pieces (0.591 m3 
in volume) per year with in the wildfire reaches (Table 1). For the old-growth/control 
sites, annual input number of LWD was about 2 pieces with the volume of 0.091 m3.   
In contrast, mean annual output number of LWD piece was 4 in control sites, which 
was much higher than that in wildfire sites (about 1 piece per year). The mean output 
of LWD volume was 0.151 and 0.013 m3 in control and wildfire sites, respectively. 
 
 
Table 1 Annual input-output LWD in different study sites  
Site 
name 

Site  
type 

LWD 
Number (1)  
(piece) 

LWD 
Number (2) 
(piece) 

Input 
LWD 
(piece) 

Output 
LWD 
(piece) 

Input 
Volume 
(m3)  

Output 
Volume 
(m3) 

Bellevue Fire 24 32 8 0 1.26 0 
Deeper Fire 41 42 2 1 0.132 0.017 
Goode Fire 41 44 4 1 0.3814 0.009 
Greata Control 58 55 4 7 0.0734 0.131 
Jack Control 23 25 3 1 0.1983 0.011 
McDougall Control 87 82 0 5 0 0.312 
 
 
Based on the conservation law, a preliminary input-output LWD budget was 
established at reach scale in the wildfire and old growth sites. A net accumulation of 
LWD in terms of number and volume was found in the wildfire sites at this stage with 
the value of 4 pieces/100 m. year and 0.578 m3/100 m. year, respectively. On contrast, 
there was a net loss of LWD in the old growth sites with the value of 2 pieces/100 
m.year and 0.06 m3/100 m.year, respectively. The difference between fire and 
controls sites reflects a typical dynamic nature of LWD in aquatic systems.   
 
Transport characteristics of LWD in the wildfire and old growth sites 
In the past year, more than 13% of total in-stream LWD pieces in the wildfire sites 
were found to be moved, while the corresponding value was about 17% in old growth 
sites (Table 2). This indicates that more pieces were moved in old growth sites than in 
fire sites. It was found that the longest movement distance of a piece in fire sites was 
about 57 m which was about double as long as that in old-growth sites. On average, a 
moved piece would be transported approximate 15 m per year in the old growth 
forested streams, and about 20 m would be expected in the fire sites. The longer 
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distance movement of LWD in the fire site may be associated with higher erosive 
power as a result of fire disturbance.  
 
 
Table 2 Transport characteristics of LWD in the study sites 
Site 
name 

Site  
type 

Total  
piece 

Moved  
piece 

% Longest  
Distance 
(m) 

Mean 
moved 
distance 
(m) 

Bellevue Fire 24 4 16.7 56.7 31.3 
Deeper Fire 41 5 12.2 32.5 20.4 
Goode Fire 41 4 9.8 13.0 9.6 
Greata Control 58 13 22.4 23.8 16.1 
Jack Control 23 4 17.4 26.3 17.6 

McDougall Control 87 11 12.6 20.9 12.7 
 
 
 
Contact Information:  
University of British Columbia (Okanagan) 
Adam Wei – adam.wei@ubc.ca – Watershed management 
Xiaoyong Chen – Xiaoyong.chen@ubc.ca – Plant ecology 
Rob Scherer – rscherer@ubc.ca – Watershed extension and research 
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Chen, X., Wei, X., Scherer, R., Luider, C., and Darlington, W., 2006.  A watershed 
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	The number of LWD without tags within the reach identified over successive years of study will be used to calculate recruitment processes and input of LWD. The numbers of tagged pieces disappearing in the reach over successive years are used to calculate output and transport characteristics of LWD. The movement of tagged pieces within the reach studied over successive years will be used to calculate transport processes/rates of LWD. LWD criteria, orientation, submersion, function and stability properties without tags appearing in each reach over successive years of study will be used to determine the relative importance of LWD recruitment processes. 

