
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: R04-020 
Organisation: BC Ministry of Forests 
Project Contact: Dr. David J. Wilford 
Address: 3333 Tatlow Rd., Smithers, BC, V0J 2N0 
Phone No. 250-847-6392 
Email: Dave.wilford@gems3.gov.bc.ca
Project Title:   
Forest management on alluvial and colluvial fans 
 
Final Project Abstract: 
Gentle slopes of fans belie the presence of hydrogeomorphic hazards for forestry activities: inundation, scour and sediment 
deposition from floods, debris floods and debris flows.  Begun in 2000, this study described impacts due to conventional forest 
management practices on fans in the Prince Rupert Forest Region (PRFR).  Hydrogeomorphic processes were aggravated on 41 
of the 55 study fans, leading to destabilization of fan surfaces and stream channels, and impacts to roads, drainage structures and 
plantations.  A suite of hazard indicators was developed based on 65 study fans and their watersheds: models for predicting 
hydrogeomorphic process, power, disturbance extent, and frequency; aerial photograph features; and site features.  The hazard 
scheme was tested on 51 randomly selected fans in the study area and 15 fans across the province.  The scheme proved to be 
effective in identifying hazards for forestry activities.  Extension included field workshops (in the PRFR and other locations in BC), 
conference presentations, and publications.  
Keywords: 
Fans, alluvial fans, colluvial fans, forest management, forest engineering, forest roads, drainage structures, riparian zones, debris flows, debris 
floods, floods, environmental impacts. 
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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  

Obtain additional sampling to 
verify the predictive models in 
the study area. 

Fieldwork 
Comparison between predicted 
and field verified  

Field sampling was undertaken on 51 randomly selected fans in the Bulkley TSA (the proposal called 
for the sampling of 40 fans).  Comparisons were done between the predicted and field verified 
characteristics (hydrogeomorphic process, power, disturbance extent, and full prediction of all 
characteristics).   Of note, 42 of the 51 randomly selected fans had hydrogeomorphic activity.  This 
represents 82%, which highlights the concern originally expressed that fans should be considered as 
geomorphically active landscape features.  

Undertake reconnaissance work 
in other areas. 

Fieldwork. Fans and their watersheds were described in Prince George, Chilliwack, Horsefly, Castlegar and Woss 
areas.  Field features of the hydrogeomorphic riparian zone were observed at all locations.  Aerial 
photographic features were reviewed and found to be helpful in identifying hydrogeomorphic hazards.  
Predictive models were not always accurate, which was expected given that the range of ecological, 
climatic and physical features of these sites was greater than those of the original study area.  Forest 
management issues identified in the study area were similar to those observed in the other areas, 
indicating that the forest management recommendations developed in the study area are applicable 
beyond the study area. 

Begin monitoring of sites 
where prescriptions were based 
on results from this project. 

Develop a list of fans that 
received management 
prescriptions based on this 
project, develop a protocol for 
describing changes to the fans as 
a result of hydrogeomorphic 
events. 

Guidance for management prescriptions was given for 20 fans in the study area.  The advice was based 
on results from this project and focused on the planned management activities.  Management activities 
ranged from restoration/protection to road construction to forest harvesting and gravel pit excavations.  
Monitoring of prescriptions is considered a key aspect of adaptive management that is essential to 
improve the quality of recommendations for forest management on fans.  A monitoring protocol was 
developed to ensure that the impacts of hydrogeomorphic events are adequately described. 
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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. 
"To what degree do the findings from the operational forestry review and the suite of hazard indicators for hydrogeomorphic 
processes apply in the study area and other areas of BC?" 
 
Within the focused study area, hydrogeomorphic activity  was found on 83% of the 51 randomly selected fans. We found the suite of hazard 
indicators forecast high power events well. The operational forestry review found that the same issues that were discovered in the focused study 
area were repeated in the provincial level reconnaissance sampling. It was discovered that there is a lack of recognition of hydrogeomorphic 
hazards on fans at a provincial scale. This has resulted in the destabilization of fan surfaces through the interaction of forest harvesting with 
natural events: drainage structures are designed to pass water only rather than water and the sediment related to hydrogeomorphic events; most 
climbing roads have no design features to accommodate broadcast flows and channel avulsions; timber harvesting activities within the 
hydrogeomorphic riparian zone leads to increasing the broadcasting of sediment and decreasing channel stability. Provincially, the aerial 
photographic and site features were observed, but as expected the predictive models require regional research for refinement and calibration.   
 
 
 
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.). 
This has been the first scientific investigation of forestry practices on fans in British Columbia.  We identified that conventional practices were 
problematic, and developed and tested a hazard classification scheme, identified appropriate practices, and undertook aggressive extension 
(significant contribution to sustainable forest management).  We did not directly quantify the resulting cost savings to industry, however, based 
on our case studies it is significant.  The research has also demonstrated that forestry on fans is possible, countering a strong argument from 
academic researchers that all fans should be identified, removed from the productive land base, and declared out-of-bounds for any forestry 
activity.  The project provided the scientific basis for a new regulation in FRPA - fan destabilization on the coast is now an infraction.  Fan 
destabilization in the interior is also an infraction, however it is indirect - impacts to fish habitat and forest sites.   
 
 
 
B4:  Users and Application of Results: 
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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 
Planners and forest 
practitioners 
 

They now have tools to identify natural hazards on fans - at the planning level as well as in the field: map based, 
aerial photographs, and site features.  The project has also identified appropriate practices for fans.  Fieldwork 
undertaken in 2003 identified that site and aerial photo features are applicable province-wide.  Predictive models 
appear to apply in some locations, but differences in watershed morphology, climate, and bedrock/surfical materials 
require that specific models be developed for other areas.  Knowledge generated by this project has been applied 
operationally in the study area, Queen Charlotte Islands, Sushwap-Okanagan, and other areas of the province. 

Decision makers, 
policy makers and 
regulators 
 

Information provided by this project has provided this group with the scientific basis for regulations, and knowledge 
regarding appropriate practices on fans.  The project has also developed and delivered effective extension activities 
and products, targeted at forest practitioners.  This aspect is critical because decision makers, policy makers and 
regulators must be confident that their policies can be delivered province-wide in the field. 

Researchers 
 

This project has demonstrated that basic watershed attributes and forest stands can be used in hazard recognition.  The 
project has also identified a new role played by riparian zones - storage of sediment from hydrogeomorphic events, 
and maintenance of the stream channel location through resistance to channel avulsions (the hydrogeomorphic 
riparian zone). 

Public This project will strengthen sustainable forest management, thus maintaining and increasing the flow of goods and 
services associated with forest resources.  Through better hazard recognition, the Public can expect higher standards 
of safety on fans (e.g., fewer washed out roads and drainage structures - 4 deaths resulted due to a bridge washout on 
one of our study fans, and more deaths have occurred on other fans). 

 
 
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). 
 
TYPE CITATION INCL (Y/N) 
JOU Wilford, D.J., M.E. Sakals, J.L. Innes, R.C. Sidle, and W.A. Bergerud.  2004.  Recognition of debris flow, debris 

flood and flood hazard through watershed morphometrics.  Landslides.  Springer-Verlag. 1(1) 
Y 
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BOK Wilford, D.J., M.E. Sakals, J.L. Innes, and D. Ripmeester.  2004.  Kitsequecla fan case study: specific risk analysis.  
In: VanDine, D., M. Wise, and G. Moore (eds.).  Landslide hazard and risk case studies in forest planning and 
operations.  MOF, Victoria, BC.  Land Management Handbook. (in press) 

Y 

BOK Wilford, D.J., M.E. Sakals, J.L. Innes, and R.C. Sidle.  2004.  Forested fans: contemporary hydrogeomorphic 
processes and hazard recognition.  In: Harvey, A.M, A. Mather, and M. Stokes (eds.). Alluvial Fans.  Geological 
Society of London Special Publication. (in review) 

Y 

FGM Wilford, D.J. and M.E. Sakals.  2003.  Forest management on fans: recognition of hydrogeomorphic hazards and 
general prescriptions. 24pp. (Manuscript given out at training sessions) 

Y 

FGM Wilford, D.J.  2003.  A primer on dendroecology for fan studies. 16pp. (Manuscript given out at training sessions) Y 
OTH Presented a 3.5-day workshop in Smithers, May 13-16 associated with the Northwest Field School (NW Community 

College, 11 participants - professional and technical from industry and government.  Four individuals were trained to 
be trainers. 

N 

ORA International Alluvial Fan Conference, Spain, June 9-12, 2003.  Oral and poster presentation to international 
scientists.  Travel and other expenses covered by D. Wilford and UBC 

N 

OTH Oct. 9, 2003, 1-day field workshop in Prince George - 4 professional and technical participants from industry and 
government 

N 

OTH Oct. 22, 2003, 1-day field workshop in Salmon Arm - 12 professional and technical participants from industry and 
government. 

N 

ORA Presentation to the Division of Engineers and Geoscientists in the Forest Sector, AGM of the Association of 
Professional Engineers and Geoscientists of BC.  60 professionals. Oct. 24, Penticton. 

N 

ORA Presentation at the International Consortium on Landslides, Vancouver, Oct. 30, 2003 (presented the main 
information from the journal article - above). 

N 

ORA Feb. 20, 2004, presentation to the Regional Manager of the Southern Interior Forest Region on the results from this 
project and the applications to the Southern Interior Forest Region 

N 

ORA Feb. 24, 2004, presentation to the Regional Management Team (RMT) of the Northern Interior Forest Region(NIFR). N 
OTH March 24, 2004, discussions with Larry Pedersen, Chief Forester of BC, regarding results from the project and their 

applicability to FRPA. 
N 

EXT March 30, 2004, Prepared a draft newsletter article for FORUM, Association of BC Forest Professionals (because 
their AGM did not have technical sessions for the presentation of our results) 

N 

EXT Prepared a draft newsletter article for INNOVATION, Association of Engineers and Geoscientists of BC (to back up 
our presentation at the AGM) 

N 
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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 4 of a 5-year research program/project.  The project was funded by MOF in 2000-01, FRBC in 2001-
02, FIA in 2002-03, FII in 2003-04, and will be funded by FSP in 2004-05. 
 
 
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.) 

 X Natural Disturbance Dynamics (fire, 
wind, hydrogeomorphic processes, 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) 

 X 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  Ponderosa Pine 
X Boreal White and Black Spruce X Interior Cedar-Hemlock X Spruce-Willow-Birch 
 Bunchgrass X Interior Douglas-Fir X Sub-Boreal Spruce 
X Coastal Douglas-Fir X Montane Spruce  Not applicable 
X Coastal Western Hemlock X 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 
X Enhance quality of decision making through improved knowledge base 
X Empowered decision makers to employ practical adaptive management approaches 
X 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 
X 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 
X Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
X Enabling and accelerating certification practices 
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