
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-048  
Organisation: BC Ministry of Forests, Research Branch 
Project Contact: D. L. Hogan 
Address: 2204 Main Mall, UBC, Vancouver, BC, V6T 1Z4 
Phone No. 604 222-6752 
Email: Dan.hogan@gems9.gov.bc.ca 
Project Title: 
Stream Channels, Large Woody Debris and Watershed Management in Biogeoclimatic Zones 
 
Final Project Abstract: 
Most research on the effects of streamside logging on channel morphology in British Columbia has focused on low gradient, riffle-
pool streams in the Coastal Western Hemlock biogeoclimatic zone. Following the inception of the Forest Practices Code (FPC), 
results from these studies and existing management practices (e.g., Coastal Fish/Forestry Guidelines) were incorporated into 
guidebooks for province-wide application and management of riparian and stream environments. These include: 
 

• Channel Assessment Procedure Guidebook 
• Channel Assessment Procedure Field Guidebook 
• Riparian Management Area Guidebook 
• Interior Watershed Assessment Procedure Guidebook 
• Coastal Watershed Assessment Procedure Guidebook 
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However, application of results obtained from coastal environments to the entire province is not entirely appropriate, nor is the 
application of results obtained from low gradient riffle-pool streams to steep step-pool streams. The untested, province-wide 
application of coastal research does not ensure development of effective policies, regulations and guidelines in support of a results-
based FPC.  
 
The broad objective of this research is to determine the influence of forest management practices on channel morphology by 
channel type and biogeoclimatic zone. The results are used to assess whether more rigorous management practices have improved 
channel and riparian conditions and provide a means of accurately extending the results of existing coastal research to all regions of 
the province. The research objectives of this study are to evaluate the supply rates of woody debris to the stream system and 
determine the functional role of woody debris by stream type. This includes an evaluation of the role of log jams in creating and 
modifying riparian zones, a comparison of processes across biogeoclimatic zone, and an assessment of the influence of 
management practice on channel conditions. The operational objectives are to summarize the research results into guidelines aimed 
at ensuring the functional integrity of woody debris on managed forest lands. This includes providing operational staff with woody 
debris management strategies that are regionally and locally relevant (e.g., aid streamside management decisions and road layout in 
the vicinity of a watercourse), and to assist in the optimization of timber supplies without compromising the integrity of stream 
environments. 
 
The results will be used to develop regionally based "best riparian management practices" for all streams sizes considered by the 
FPC, and to develop assessment tools that indicate channel and riparian conditions. The results will form a critical component of 
the review, revision, and scientific justification of the aforementioned FPC guidebooks, as methods are adapted for the new results-
based FPC. 
 
These results will be appropriate for use by professional/technical staff involved in higher level plans and operational forest 
management and restoration (e.g., Regional and District staff of the Ministry of Forests, Regional staff of the Ministry of Water, 
Land and Air, First Nations, industry representatives, and consultants). Some applications will include: 
  

• Professional Geoscientists/Hydrologists involved in the development of land use management plans and watershed 
assessments; 

• Riparian ecologists and fisheries biologists completing fish and wildlife habitat assessment; and 
• Professional Foresters involved in forest-level planning and silviculture decision-making. 
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We have adopted a form of the "extensive post-treatment" experimental design. Our approach has been adapted to fit our specific 
research question and objectives. We have undertaken, essentially, a pair-watershed approach that compares channel and riparian 
conditions between logged and unlogged watersheds that are otherwise similar in character. However, instead of considering 
simple watershed pairs, we have undertaken a stronger comparison among watershed quadruplets. This includes an unlogged 
control watershed and three treatment watersheds in each of seven biogeoclimatic zones. Treatment watersheds have specific 
management histories. 
 
Treatment A was defined as timber harvesting operations occurring prior to 1985 when most management practices generally did 
not consider riparian management a priority, at least in the relatively small streams selected for analysis in this report. Treatment B 
streamside logging was defined as occurring between 1985 and 1995 when management practices began to recognize the 
importance of the riparian area and the connection amongst woody debris, channel stability and fish habitat (e.g., Coastal Fisheries 
Forestry Guidelines). Treatment C was defined as streamside logging occurring after the province-wide application of the Forest 
Practices Code. 
 
Each set of control-treatment watersheds was located in a different biogeoclimatic zone. We assume that each biogeoclimatic zone 
is unique regarding the supply characteristics of LWD recruited to the channel from the riparian area (e.g., stems per hectare, basal 
area, height, and species) and that these characteristics influence channel morphology. This allowed for comparison of channel 
response to riparian management in different regions and development of prescriptions that consider both channel type and 
biogeoclimatic zone. 
 
Field data was analyzed from 26 riffle-pool streams in the following biogeoclimatic zones (including the unlogged control data): 
 

• Montane Spruce (MS) 
• Interior Douglas Fir (IDF) 
• Engelmann Spruce Sub-Alpine Fir (ESSF) 
• Interior Cedar Hemlock (ICH) 
• Sub-Boreal Spruce (SBS) 
• Sub-Boreal Pine-Spruce (SBPS) 
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• Ponderosa Pine (PP) 
 
 
 
The treatment type affected the volume of woody debris staged to enter the channel from the riparian area, both by reducing the 
area from which wood could be supplied (i.e., the natural supply corridor of woody debris extended past the leave-strip), and by 
reducing the volume of wood standing within the leave-strip itself. Although these processes were not investigated here, the 
generally positive relation between leave-strip width and volume of trees per unit area of leave-strip suggests that narrow leave-
strips may be more susceptible to disturbance (e.g., windthrow). 
 
The wood budget revealed that in most small riffle-pool streams, approximately equal amounts of woody debris are transferred to 
the channel from bank erosion and from mortality. Following logging operations associated with Treatment C, the total chronic 
input (mortality and bank erosion) increased (although potential supply was relatively unchanged), as did the change in storage 
within the channel. However, neither jam frequency nor jam size changed after logging, suggesting the increase in woody debris 
delivered to the channel increased the storage of woody debris pieces between jams. 
 
Following logging operations associated with Treatment B, the total chronic input decreased with a decreased potential supply, 
although the change in storage within the channel was similar to that of the unlogged control watersheds. However, neither jam 
frequency nor jam size changed after logging, suggesting the decrease in woody debris delivered to the channel decreased the 
storage of woody debris pieces between jams. A similar, but more pronounced response was noted in Treatment C. 
 
The interpretation of these trends are confounded somewhat by time, as each treatment was coincident with a unique period. 
However, with reference to previous research, the following conclusions are drawn in regards to riffle-pool channel response to 
streamside logging: 
 

• Streamside logging in each treatment affects the wood budget of the channel. 
• Relatively narrow leave-strips (~ 10 times the bankfull width) may be more susceptible to disturbance that wider strips. 
• Buffer strips ~ 25 times the bankfull width maintain a potential supply of woody debris for a channel (similar to that of 

unlogged conditions). 
• Following logging operations, the rate of chronic delivery of woody debris may initially increase and then gradually 
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decrease over a period of several decades. 
• Wood stored in pieces between jams increases shortly after logging with increases with chronic input (and likely with 

transfer of logging debris to the channel). 
• Wood stored in pieces between jams decreases decades after logging (likely as small woody debris is floated out of the 

reach or into a jam). 
• The size and frequency of log jams is unaffected by changes in wood input to the channel. 

 
 
Development of BMPs for riparian forest management should consider the supply of woody debris to a riffle-pool channel. 
Recommendations for BMPs include: 
 
 

• Select retention strategies that maintain chronic input rates of woody debris by biogeoclimatic zone (refer to rates presented 
in Table 11 of the technical report for each biogeoclimatic zone) 

• Recognize importance of leave-strip width as a potential source of woody debris to a channel (consider both short-term and 
long-term input of woody debris) 

• Along small streams (1 to 10 m wide), leave strips should be ~ 10 times the bankfull width for low value channels and ~ 25 
times the bankfull width for high value channels 

 
Keywords: 
 
Large woody debris, riparian, buffer 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Watershed selection & 
field work 

- Assemble biophysical 
and morphometric filter 
parameters 
- Produce a short-list of 
potential sites from filtered 
data 
- Under take field 
reconnaissance of potential 
field sites 
- Produce final list of field 
sites 
- Survey detailed 
longitudinal profiles 
- Inventory riparian canopy 
 

Watershed selection and field work were originally proposed as separate project 
components. These were combined once funding was awarded given that delays in 
project approval significantly shortened the field season. Site selection in the PP was 
limited given to inaccurate forest cover maps and delays in project initiation. Two 
sites were selected but not used in the final technical report, as they were deemed 
unsuitable for the study, and reduced budgets. 
 

Data reduction -Reduce data into 
standardized Excel data 
sheets 

Complete 
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Analysis -Data analysis 
-Progress reporting 
-Initial extension 

Complete with the exception of extension. Delays encountered in project initiation 
precluded any extension activities until the analysis was completed. 

Reporting and Extension -Produce final report 
-Extension of results 

Final technical report is complete and meets stated objectives. 
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
Do current riparian management guidelines ensure the functional integrity of stream channels, or can they be adapted to local watershed 
conditions that account for regional climate, hydrology, and physiography? 
 
Our research suggests that current riparian management guidelines do not necessarily maintain the functional integrity of stream channels. 
Channels ranging from 1 to 10 m in bankfull width (generally S2, S3, and S4 riparian classes) should be buffered by a leave-strip ~ 10 times 
bankfull width for low value channels (i.e., channels that do not depend on woody debris) and by ~ 25 times bankfull width for high value 
channels. The reserve widths for similar sized channels (results-based FPC guidelines) range from ~ 0 to 3 times bankfull width, while total 
riparian management area widths range from ~ 5 to 30 times bankfull width. Further, retention of trees in the riparian management area should 
be sufficient as to maintain rates of transfer from the riparian area to the stream channel. Rates are specific to biogeoclimatic zone (as a 
surrogate for climate, hydrology, and physiography) and are specified in the technical report. 
 
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
The outcome of this research is a series of recommended BMPs for riparian management adjacent to small, riffle-pool streams in seven 
biogeoclimatic zones (ESSF, SBS, SBPS, IDF, PP, ICH, & MS). This includes specification of buffer widths (expressed as a function of 
channel width) for woody debris dependent and independent streams, and retention strategies within respective management areas.  
 
These results will permit decision-makers to develop alternative approaches and plans regarding streamside management, and to develop tools 
used to predict and monitor potential outcomes of these alternative approaches and plans. Manipulation of terms in the woody-debris budget 
(see technical report) will allow decision-makers to see the consequences of various management strategies and allow them to optimize timber 
harvest in streamside locations without compromising the integrity of the stream channel. These results could also be used to predict future 
channel response as second growth forests grow towards maturity. 
 
It is generally recognised that riparian areas contain many of the highest value non-timber resources in a watershed. Prescriptions are currently 
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derived from a simple classification of channel width, presence/absence of fish, and designation as a community watershed. However, 
depending on channel width, our recommended buffer widths are both smaller and wider than those specified under the results-based FPC. 
Although we cannot specify volume gains or improvements to access (as these will vary on a site-by-site basis), our results will enable 
operational staff optimize timber supplies without compromising the integrity of stream environments. 
 
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
Professional 
Geoscientists/ 
Hydrologists 

Provide relevant information for the development of land use management plans and watershed 
assessments. 

Riparian ecologists 
and fisheries 
biologists  

Provide relevant information for completing fish and wildlife habitat assessments. 

Professional 
Foresters 

Provide relevant information for forest-level planning and silviculture decision-making in and around 
riparian areas. 

Researchers 
 

Data has been used by the Research Branch to develop a Riparian Effectiveness Evaluation Procedure for use by 
technical experts in the assessment of results-based riparian management practices. 

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
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TYPE CITATION INCL (Y/N) 
TEC Stream Channels, Large Woody Debris and Watershed Management in Biogeoclimatic Zones Y 
ORA Natural disturbance regimes and channel recovery (SFU) N 
ORA Channel morphology and forest types (UBC) N 
ORA Large woody debris and stream channel evolution (UBC) N 
   
   
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year ___1_ of a ___1_ year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

X Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra X Engelmann Spruce-Subalpine Fir X Ponderosa Pine 
 Boreal White and Black Spruce X Interior Cedar-Hemlock X Spruce-Willow-Birch 
 Bunchgrass X Interior Douglas-Fir X Sub-Boreal Spruce 
 Coastal Douglas-Fir X Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

X Support policy, regulatory and guideline development, evaluation and adjustment 
 Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
 Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
 More effective and efficient use of forest resources 
 Reducing costs of timber production 
 Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site 

potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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