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Project Title: Hydrogeomorphic response to forest disturbance: Fishtrap Creek 
Project purpose and management implications: this research project is intended to 
document the results of an ‘accidental experiment’ that resulted from the McLure forest 
fire in 2003. That forest fire killed all of the trees on the floodplain of Fishtrap Creek, as 
well as about 85% of the trees in the watershed. Since Fishtrap Creek has been gauged by 
the Water Survey of Canada since 1971, extensive pre-disturbance data were available, 
making this an excellent opportunity to document the hydrologic and geomorphic 
response of the watershed to large-scale disturbance. Both the length of the pre-treatment 
data record and the intensity of the disturbance that affected the floodplain and the 
drainage basin as a whole are well beyond what is ever possible in planned field 
experiments, so the (scientifically) fortuitous burning of Fishtrap Creek generated an 
important research opportunity. The results of our study are intended to illustrate how 
basin hydrology, suspended sediment loads and channel morphology change following 
disturbance. The results are relevant to the impacts of other forest fires on floodplain 
systems, and potentially to the impact of mountain pine beetle on stream channels, as 
well. More importantly, we are advancing the basic science of geomorphology and 
hydrology, which ultimately is the only way we can hope to adequately manage human 
activities in natural environments. 
Project start date: April, 2006 

Length of project: 2 years (continuing as FSP project Y082031 in 2008/09) 
Methodology overview: various techniques were used to document the stream flow 
characteristics, suspended sediment loads, bedload transport dynamics and changes in the 
channel morphology.  WSC continues to record the flows at their gauge site, located at 
the downstream end of the study reach. In addition to that, we installed water level 
recorders at various locations throughout the study reach to document changes in the 
water level during the spring freshet. We also used an Acoustic Doppler Current profiler 
to measure the discharge at 5 locations within the study reach during the peak flows: 
these data were used to verify the WSC records and to estimate the shear stress and 
bedload transport capacity during the freshet. We documented the characteristic sediment 
transport distances during the freshet using tracer stones with a diameter typical of the 
bed surface. This transport length was related to flow records by estimating the duration 
for which the stream flow was above the threshold of motion. The suspended sediment 
concentration was sampled daily (and sometimes more frequently) using automated 
samplers located at the upstream and downstream ends of the study reach. The difference 
between the sediment loads at the upstream and downstream ends of the reach gives an 
indication of the volume of bank erosion occurring and hence acts as an index for the rate 
of channel change. The channel morphology has also been monitored at 11 fixed cross 
sections since 2004. In 2006, we added an additional 10 cross sections and mapped the 
channel, as well. Finally, the channel was photographed in 2004 and again in 2006 using 
a pole-camera array: the photographs were used to generate photo mosaics of the study 
reach in 2004 and 2006. 



Project scope and regional applicability: the project embraces a range of fundamental 
scientific questions, and employs a number of cutting-edge research methodologies, so 
the scope of the project is much broader than simply the response of this particular 
channel to this particular fire. The outcome of this research is applicable to the response 
of most alluvial channels of similar size that also have snowmelt dominated flow 
regimes.  

Interim conclusions: Our research to date suggests that after a forest fire, channel 
morphology may remain stable for several years. Once the root systems begin to rot, the 
onset of channel change is quite sudden and dramatic, resulting in rapid bank erosion, 
increased local sediment supply, bar growth and channel aggradation and in possibly 
channel avulsions. The loss of root-related bank strength and LWD-related flow 
resistance and the burned trees and LWD pieces rot seems to play a key role in 
determining the timing and rate of channel change.  
We speculate that the morphology of these kinds of stream channel may only change 
significantly immediately after a forest fire, and that they remain relatively stable 
(perhaps nearly static) between fire events. However, we do not yet have proof of this 
speculation. In any case, it is clear that the riparian vegetation on a floodplain very 
strongly controls the channel morphology, and that disturbing and/or removing it is likely 
to produce significant changes in channel morphology, likely at least 3 years after the 
initial disturbance. 

Our investigation of the suspended sediment dynamics does not demonstrate a dramatic 
increase in suspended sediment concentration after the fire, contrary to the findings in 
other watersheds. Therefore, while order of magnitude (or more) increases in suspended 
sediment concentrations may be common, they are not inevitable. The suspended 
sediment increases that we have observed seem to be linked primarily to changes in the 
stream channel morphology. 

We do not yet have enough data to assess the changes in streamflow characteristics, but it 
does appear that the peak flow timing has been advanced by one to two weeks. 

Contact information: Brett Eaton, Geography, The Univ. of BC, 1984 West Mall, 
Vancouver, V6T 1Z2. Tel: (604) 822 2257; brett.eaton@ubc.ca 

 


