
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: R04-044 
Organisation: Research Branch, Ministry of Forests 
Project Contact: Dan 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 Operational Channel Monitoring in Real Time 
Final Project Abstract: 
In operational forestry, there are frequent calls to monitor the effect of watershed development on stream channels.  There is 
however, no province-wide standard for stream channel monitoring.  In addition, while detailed information about the potential for 
upland erosion is collected as part of routine terrain mapping activities, there are no operational planning tools that link headwater 
sediment production to downstream impacts.  Herein a province-wide stream monitoring procedure is described that not only 
monitors stream channel changes for a wide range of stream channel morphologies, but also incorporates a sediment routing 
procedure into the design of the monitoring project.  
The stream monitoring procedure will be used by professional/technical staff involved in setting up stream monitoring projects.  In 
addition, the sediment routing procedure developed as part of this project will be used by operational forest managers and 
restoration personnel (e.g., Regional and District staff of the Ministry of Forests, Regional staff of the Ministry of Water, Land and 
Air Protection, First Nations, industry representatives, and consultants).  
 

Objectives 
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The objectives of this research project were to: 
 
1. Develop a sediment routing model that identifies hazardous areas. 

2. Develop a method of selecting stream monitoring sites that accounts for the location of hazardous reaches upstream of sensitive 

areas. 

3. Apply and test the stream monitoring procedure with 33 years of data collected at Carnation Creek. 

4. Determine the spatial and temporal frequency required to resolve background variability and channel response to disturbances. 

5. Ensure the model is applicable to all regions of the province. 

 
Methods  

The objectives of this research project were completed by: 
 
1. Developing the Grain Size Specific Sediment Routing Procedure (GSSSRP).  This involved: 

• Developing a procedure to identify reach breaks using airphotos, maps and longitudinal profiles. 

• Developing a procedure to estimate sediment sources from airphotos and pre-existing terrain maps. 

• Developing a sediment routing model for streams that predicts the sediment transport hazard between reaches.  The 

approach taken predicts the transport distance of individual grain size classes including fine sediment.  In addition, the 

procedure varies for different channel morphologies and is applicable across the province. 

 
2. Developing a method of selecting monitoring reaches that is based on the location of hazardous reaches and sensitive areas.  

This involved: 

• Developing a hazard classification scheme based on the results from the GSSSRP that could be used to identify areas 
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of high hazard in the watershed. 

• Suggesting procedures for selecting sensitive areas. 

• Developing a procedure for selecting monitoring sites between sensitive areas and upstream hazards that considers 

channel morphology and the type of monitoring that would be appropriate in different regions of the province.  This 

added to the regionalization of the procedure. 

 
3. Applying the GSSSRP to the Carnation Creek watershed assuming pre-developed conditions and testing the predicted response 

against the observed response using 33 years of annual data.  This involved: 

• Dividing Carnation Creek and its contributing tributaries into 108 reaches. 

• Predicting the sediment inputs into Carnation Creek based on airphotos, terrain maps and terrain attribute studies. 

• Determining sediment transport hazard ratings for all 108 reaches based on logged conditions. 

• Determining the actual history of landslides and debris flows in the watershed. 

• Predicting the response of the streams to the landslides that actually did occur. 

• Using the morphological method to estimate sediment transport rates in Carnation Creek. 

 
These predictions were then compared to evaluate if: 

• The actual frequency and location of landslides agreed with the predicted pattern. 

• The predicted pattern of channel response based on the terrain attributes was the same as the response predicted using 

the actual landslide history. 

• The observed sediment transport rates match the predicted response based on the GSSSRP. 

• The long-term behavior predicted by the GSSSRP replicates that of the natural channel.  
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4. Utilizing the Carnation Creek data from 33 years to examine the spatial and temporal frequency necessary to distinguish 

background variability from a response to disturbance.  This involved: 

• Analyzing the effect of excluding data from some years on the predicted sediment transport rates.  This analysis 

examined how frequently surveys need to be completed. 

• Analyzing the effect of removing data cross-section by cross-section on the prediction of sediment transport rates.  

This analysis examined how close cross-sections need to be spaced. 

• Examining the long-term trends in channel depth, bank and bed elevation, width and width/depth ratio to distinguish 

background variability from a response to disturbances.   

 
5. Developing the GSSSRP that is more comprehensive than the model originally envisioned in the proposal.  As a result the 

model that was developed does not require regionalization in the manner described in the original research proposal.  

Regionalization is not necessary as the routing model that was developed is based on underlying physical processes that drive 

sediment transport.  These processes do not vary regionally.  In developing the model, the variety of conditions that exist in 

British Columbia were considered.  In particular the model accounts for: 

• The variability in landslide frequency and magnitude that can be expected across the province. 

• The variety of sediment sources that exist in British Columbia. 

• The different hydrological regimes that exist within the province. 

• The range of denudation rates that occur across the province. 

• The variety of channel sizes, drainage densities and morphologies that are important to the forest sector. 
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Results and Conclusions 

The stream monitoring procedure developed consists of four major components.  First, the goals of the monitoring project, sensitive 
areas and history of the watershed must be identified.  Second, the GSSSRP is used to predict where sediment inputs into stream 
channels will occur as well as where, when and what size of sediment will be transported within the streams.  Third, the results of 
the GSSSRP are assigned hazard ratings and figures illustrating the location of hazardous and sensitive areas are created.  Finally, 
these maps, as well as information about the type of responses that can be expected following disturbances in different channel 
morphologies are used to select monitoring sites. 
 
The GSSSRP has been developed to utilize information gathered during terrain mapping and terrain attribute studies as well as 
regional landslide frequency/magnitude relationships to estimate sediment inputs into the stream channels.  Based on the texture of 
terrain polygons the grain size of the material supplied to the streams is also predicted.  Once this sediment is delivered, it is routed 
downstream using a particle transport distance approach that depends on the morphology of the reach.  Transport distances for each 
grain size class are calculated, this enables the user to examine how far individual grain size classes will move.  This is particularly 
important as the downstream effects of fine and coarse sediments can be analyzed independently.  A particularly strong aspect of 
the GSSSRP is that the grain size distribution of the bed material is based on the texture of the sediment supplied to each reach and 
the grain size of material transported out of each reach.  Since bed texture partially regulates sediment transport, this aspect of the 
model gives the GSSSRP the ability to model processes that cannot be modeled using other sediment routing procedures.  
 
The application of the GSSSRP to the Carnation Creek case study illustrates that the method works exceptionally well.  In general, 
the predicted pattern of landslides and debris flows matched the observed pattern in the areas that were developed.  The GSSSRP 
predicted a large amount of coarse (> 4mm) sediment should be moving through Carnation Creek, which was supported by the bed 
material transport rates that were estimated using the morphological method.  At the eight study areas located in the lower portion 
of the valley, sediment transport rates were approximately 100 tonnes per year.  The GSSSRP also predicted that fine sediment 
transport rates would increase between 1982 and 1986 due to landslides, most of which occurred in 1984.  Due to sediment 
infiltration processes an increase in fine sediment transport would be expected to increase the amount of fines in the bed.  An 
increase in the amount of fines in the bed, beginning in 1984, was observed (Scrivener and Brownlee, 1989).  
 
Our analysis of the long-term monitoring data from Carnation Creek illustrated that cross-sections must be spaced every bankfull 
width in order to capture most of the scour and fill that occurs within the channel.  In addition, we found that surveying less than 
every year causes the total amount of scour or fill to be significantly underestimated in Carnation Creek.  Finally, the background 

Annual Progress Report Template – Forest Research Program 2003/04     Page 5 of 13 



FII Forest Research Program 2003/04 Annual Progress Report 

variability of the data appeared to be resolved after 4 to 5 years and major changes in response to disturbances occurred over 3 to 4 
years.  This implies that stream monitoring should be completed every 2-3 years as a minimum and at least every year if the data is 
intended to be used to calculate sediment transport rates. 
 
In summary, real time operational stream channel monitoring procedures have been developed that incorporate a sediment routing 
procedure linking erosion in the headwaters to sensitive areas downstream.  A method for selecting monitoring sites was also 
developed.  Based on tests of the procedure at Carnation Creek, the procedure was found to work exceptionally well.  
Keywords: 
 
Sediment routing, stream monitoring, fisheries, land-use, Carnation Creek 
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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  

Construction of 
sediment routing model 
for Carnation Creek  

*identification of reach 
breaks and sediment 
sources; application of 
sediment delivery and 
sediment transfer ratings 
*incorporation of fine 
sediments to the 
Wilgan’s model  

100 % complete 

Calibration of sediment 
routing model 

*estimate of bed material 
transport   
*investigation of 
appropriate 
spatial/temporal 
monitoring frequency   
*verifying correlation 
between predicted 
outputs and actual 
outputs   

100 % complete 
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Field Work * cross section surveying 
of tributaries to 
Carnation Creek   

100 % complete 

Extension activities *Presentation 
preparation (slides, 
powerpoint document)  

60 % complete, due to lateness of funding, some extension activities are 
remain ongoing.  Consultants and agency scientists have been contacted and a 
workshop is planned but it was not possible to accomplish this due to the lae 
start. 

Regionalization of 
Stream Channel 
Monitoring System 

*calibrating sediment 
routing model to 
different regions of BC 
using pre-existing 
regional databases    

Province wide application of stream channel monitoring system is 100% 
complete. 

Compilation/Results 
summary/Final Report 

*final compilation of 
results  
*production of final 
report   

100 % complete, please see attached report. 
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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. 
Can a monitoring methodology be defined which will permit accurate prediction of: 

(1) sediment inputs to the channel 
(2) sediment throughputs within the channel, and 
(3) cumulative and downstream effects? 

 
Our research has illustrated that the GSSSRP that was developed can permit the accurate prediction of sediment inputs to the channel, 
sediment throughputs within streams and the cumulative and downstream effects. 
 
 
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.). 
Prior to this project, there was no provincial standard for stream channel monitoring.  This project redeemed this situation by 
developing a stream channel monitoring system for British Columbia. This monitoring system will enable operational staff to 
optimize timber supplies without compromising the integrity of stream environments, and in addition it has the power to predict the 
location and timing of sediment-related problems, thereby facilitating timely implementation of mitigative strategies.  In addition, 
the guidelines on where and how stream monitoring sites should be developed will ensure that stream monitoring in British 
Columbia will be done in a cost-effective manner    
 
 
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 
Derek Ray, Northwest Submitted a proposal to use the procedure for a project in the Queen Charlotte Islands. 
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Hydraulics 
Tom Lisle and Lesley 
Reed. USFS 

Both are currently developing monitoring projects and interested in developing the procedure to use it within the 
USA 

Gary Parker, 
University of 
Minnesota 

Interested in stream monitoring and restoration. 

Don Dobson, Dobson 
Engineering Ltd. 

Operational applications in several forest areas (TFL 49) 

MOF Regions Several Regions are interested in channel monitoring, particularly in areas with bug infestations and fire damage 
 
 
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) 
TEC Presentation of results and description of methodology Y 
TEC Final report, results and discussion Y 
ORA Challenges in monitoring stream channels over time 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 ____ of a ____ 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  Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir  Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce X 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  

 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 
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  
X 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 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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