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Purpose and management implications 
The management of streams, particularly small streams, remains a controversial and high priority 
topic.  This information is needed for government, industry, NGO and others concerned about 
forested watersheds.  Small streams and their riparian areas provide important ecosystem 
services to downstream areas, control the supply and quality of water, sediment, and nutrients, as 
well as providing unique habitats.  This study provides critical tests of the effectiveness of 
alterative types of riparian management for stream and riparian protection.  The study includes 
two phases, the first of which began in 1996 to test the effectiveness of fixed width reserves of 
either 10 m or 30 m width versus clearcuts and control (forested) sites (13 streams in total).  The 
second phase began in 2002 with the inclusion of an additional 3 streams to receive partial (50%) 
tree removal (by basal area) in the riparian areas compared to the original 3 control streams.  The 
third aspect is the integration of all component projects into ecosystem models that will provide 
tools to evaluate the ecological effects of various forest management prescriptions.  This project 
was established as an integrated, ecosystem study, which will provide the opportunity to model 
the responses of stream-riparian systems in a range of management scenarios, and also to 
determine mechanisms.  Lastly, the duration of the study allows us to determine persistent from 
transient changes in stream-riparian systems resulting from harvesting.  
 
Project start date and duration 
The overall project began in 1996 (funded by FRBC and others) and the first harvesting took 
place in 1998 for the fixed width reserves and clearcuts.  The 50% removal treatment took place 
in 2005.  The larger project will start to wrap up in 2007, but components (particularly the 50% 
removal) will continue after that time.  As in any dynamic system, change will continue, and the 
longer-term responses of these stream-riparian systems are critical to understanding the nature 
and determination of sustainable practices.  
 
Methods and field sites 
Sixteen streams are in use for this project, all located in the University of British Columbia’s 
Malcolm Knapp Research Forest.  These streams are assigned to one of four treatments (clearcut, 
10 m riparian reserves, 30 m reserves, or 50% removal of the basal area) or controls.  Each class 
being replicated 3 or 4 times in second-growth forest originating from a stand-replacing fire in 
1931.  The forest is CWH and all sites are between about 150 and 300 m a.s.l.  



 
This project uses a rigorous statistical design based on a replicated before-after, control-impact 
(BACI) design.  This design allows for the use of individual differences amongst sites in their 
initial conditions to control for an additional source of variation.  Much of the background has 
been published previously and journal articles and other documents are available at the web site 
below. One such summary is available at:  
http://faculty.forestry.ubc.ca/richardson/abstracts/Streamline_vol7no3.pdf
 
Project scope and regional applicability 
These results apply most specifically to the coastal regions of BC.  However, the ecosystem 
integration of the experimental design will provide the ability to extrapolate to other landscapes 
through modelling and changing some of the driving properties, such as hydrological regimes.  
An ecosystems approach uses a mechanistic framework so that by taking into consideration the 
specific environmental context the specific results can be made more general.  This is important, 
as it is unlikely that there would be several such projects funded to accommodate each BEC 
zone.  The work has also received extensive attention from other parts of the Pacific Northwest, 
as practitioners there realise the value of such a study for application to their landscapes.  
 
Tentative conclusions 
The syndrome of changes that one would expect from forest harvesting were noted, and the 
magnitude scaled inversely with the amount of protection: for instance, increased water 
temperatures, increased algae, increased nutrients and turbidity, reduced biological diversity, and 
reduced organic matter concentrations.  Even with 30 m reserves there were still significant 
increases in algae and temperatures, and diminished biodiversity, however, these effects were 
more short-lived with wider reserves.  Within about 5 years, many of the measures had returned 
to approximately control levels in the 30 m reserve streams, but differences persist and recover 
more slowly with less than 30 m reserves.  The 50% removal streams are still in the first 18 
months post-harvest, but results so far suggest that they provide protection similar to or less than 
10 m fixed-width reserves.   
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We have made a strong effort to make sure these results are available broadly in and in many 
forms, especially including publication in international journals and more regional proceedings 
and technical reports.  Any of the project participants would be pleased to answer questions.  
Note that there will be a Riparian Management Symposium to be held at UBC in the week of 
February 19th 2007. 
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