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YO52114 - Implications of static riparian reserve zones for long-term function of 
naturally migrating river channels 
 
 
Project purpose and management implications  

 
 Riparian reserve zones in British Columbia have fixed widths, beyond which 
timber harvesting can take place in a management zone.  Buffer width is partly 
based on the maximum distance from the stream bank that most riparian trees will 
recruit to the stream channel (Murphy and Koski 1989).  It is assumed that buffers of 
this width will, over the long term, contribute natural levels of Large Woody Debris 
inputs that maintain channel structure and fish habitat, similar to intact riparian 
forest.  However, this does not take into account the fact that stream channels are 
active and stream banks naturally migrate through erosion.  Over time bank erosion 
can lead to a significant narrowing of the portion of the buffer with intact forest 
available to deliver LWD to the stream channel, and therefore cause a significant 
reduction in future LWD input from the fixed buffer zone adjacent to the stream. 
This project will model the effects of migration rate of stream channels in different 
geomorphic contexts on the long-term adequacy of present fixed-width buffers to 
maintaining natural LWD loadings to streams.   

Management implications are that present fixed width buffers may not ensure 
natural/adequate levels of LWD recruitment from riparian zones when erosion rates 
are high.  This model will provide a tool for evaluating the geomorphic contexts 
(stream size, gradient, and erosion rate) and appropriate buffer widths where this 
scenario is likely to occur.  This will be of significant value to regulators tasked with 
evaluating the effectiveness of present riparian regulations, and managers 
evaluating the effectiveness of particular riparian scenarios in the field. 
 

Project start date 
 
This project started in April 2004 as YO51114.   This 2-year project has officially 
ended as of March 31 2006, but work is ongoing until deliverables are completed 
(see discussion below). 

 
Methodology Overview 

  
Project Objectives are: 
 

Fiscal 2004/5 
 
1) To establish levels of bank erosion in different geomorphic contexts through 

literature review. 
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2) To develop a model that represents the processes involved in riparian forest 
growth, bank erosion, and LWD recruitment to stream channels. 

 
Fiscal 2005/6 

 
2) To model the effect of bank erosion and channel migration in different 

geomorphic contexts on the adequacy of current designated reserve zone widths in 
British Columbia, and the effects on long-term LWD loading relative to undisturbed 
conditions. 

 
3) To communicate these results to biologists and resource managers to ensure 

that riparian management perpetuates the long-term integrity of stream ecosystems 
and aquatic diversity.  

 
Methods to achieve these objectives were: 
 
1) A literature review of the management and ecological issues involved, 

summary of expected ranges of lateral erosion rates in different geomorphic 
contexts, and preliminary assessment of the geomorphic contexts where fixed 
buffers may be likely to compromise long-term inputs of LWD.  (COMPLETED) 

 
2) Development of a model suitable for predicting the effects of different fixed 

buffer widths on long-term LWD recruitment to stream channels under different 
erosion rates. (IN PROGRESS) 

 
3) Application of the model to assess the long-term effects of different buffer 

widths and channel migration rates on LWD recruitment; run simulations to 
evaluate the adequacy of present fixed-width buffers. (PENDING) 

 
4) Preparation and submission of a manuscript summarizing the results to a 

peer-reviewed journal; preparation of a technical circular summarizing the 
management implications; presentation of the results at conferences.  (PENDING) 

 
Project scope and regional applicability 
 

 Although intended for use in British Columbia, the results from this project 
should have broad application for assessing riparian buffer effectiveness throughout 
western North American and elsewhere.   The actual model itself may be somewhat 
specific to BC, because the input is generated by the Ministry of Forests TIPSY 
model which may not be transferable to other regions, but the general study 
conclusions should have broad application to coniferous temperate forests.     
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Progress and interim results from 2005/6  
 

 Project progress in the 2005/6 fiscal was very slow, and workplan timelines and 
deliverables were not completed as planned.  The literature and basic model were completed 
in the 2004/5 fiscal (both previously submitted to the FIA-FSP Repository – Ministry 
Website), but certain details still needed to be programmed into the model.  This project is 
being delivered through a contribution agreement from the Province of B.C., Ministry of 
Environment, to Dr. Robert Millar in UBC Dept. of Engineering, and the work was being 
done by Dr. Violeta Martin, a Research Associate in his lab. In April 2005, Dr. Martin was 
successful in competing for a job as a lecturer in the UBC Dept. of Engineering, but desired 
to continue taking the lead on managing the project, and proposed to hire a modeller in UBC 
engineering to continue model programming, and a graduate student to run the model 
simulations.  After due consideration, both the project lead (Jordan Rosenfeld, B.C. Ministry 
of Environment) and FSP approved of this revised arrangement.  Unfortunately, the modeller 
that Dr. Martin hired to do the work was only available part time, and obtained a full-time 
job in December, so that model completion was significantly delayed.  At this stage, the 
project lead felt that it was best to contract a professional ecological programmer to complete 
the program.  Dr. Millar therefore contracted model development to ESSA, a Vancouver 
company specializing in ecological modelling, which was also approved by FSP.  The 
programmer from ESSA who has been assigned to the task (David Carr) is excellent, and has 
performed in an exemplary fashion.  The program now is much more versatile and has an 
excellent interface that allows the user to create a variety of scenarios by adjusting many 
parameters (e.g. diameter-specific LWD decay rates), and the output template is also 
considerably more flexible.  However, details of the programming (particularly windthrow 
and input of LWD from sources other than erosion) are ongoing.  This is due to the fact that 
the funds that were available to contract ESSA for programming ($18,000) were used up 
before the programming was complete.  ESSA has committed to finishing the model for no 
additional compensation, which reflects well on them because they are absorbing a 
significant loss, but it also means that model programming has lower priority for them than 
other projects. 
  At present model programming is ongoing, and Dr. Martin and her graduate 
research assistant are running simulations on the model and interfacing with David Carr 
(ESSA) to debug the model.  Once it is fully functional, the graduate research assistant will 
begin running simulations to test the effectiveness of different riparian buffer widths on 
maintaining reference LWD inputs, and perform a summary data analysis.  Dr. Martin will 
then finish the analysis and manuscript writing, and Dr. Rosenfeld will complete the 
Technical Circular. 
 Because model completion is the bottleneck for completing all other deliverables, and 
because the programming rate depends on other ESSA work commitments (David Carr will 
program this project in free time between other priorities), the exact time of project 
completion is uncertain.  I am therefore identifying a date of Oct. 2006 for all deliverables to 
be completed and submitted to FSP and the FIA-FSP Repository – Ministry Website.  This 
should give sufficient time for completion of model programming and all subsequent tasks. 
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Figure 1.  Channel migration-LWD model user interface. 
 
 While this project is well behind the proposed workplan timelines, the technical project 
progress is quite good, i.e. we are producing a credible model that will generate useful 
predictions for management purposes.  All team members involved in the project (Jordan 
Rosenfeld, B.C. Ministry of Environment; Dr. Violeta Martin, UBC Engineering; Joel 
Turbilowicz, UBC Forest Sciences; and David Carr, ESSA) are committed to project 
completion, and have a personal and professional interest in both meeting their commitments 
and seeing the science and management goals achieved. 

 
Additional contact information  
 

Jordan Rosenfeld 
B.C. Ministry of Environment 
2202 Main Mall 
Vancouver V6T 1Z4 
604-222-6762 
Jordan.rosenfeld@gov.bc.ca 
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