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Project purpose and management implications  

 

The current outbreak of Mountain Pine Beetle (MPB) has disturbed extensive areas of 

forest both directly, through tree mortality, and indirectly, through subsequent salvage 

harvest. There is increasing concern about the effects of this disturbance on watershed 

processes. However, there is great uncertainty regarding these effects, and particularly 

about the relative impacts associated with different management options (e.g., leave dead 

trees versus salvage logging followed by planting). The objective of the study is to 

improve our ability to predict, at multiple spatial and temporal scales, the cumulative 

influences of forest disturbance (specifically insect infestation) and post-disturbance 

forest management responses. The research will enhance the ability of forest managers to 

assess the watershed-related risks associated with different management responses to 

insect infestation.   

 

 

Project start date, duration and previous relevant projects  

 

The project began on April 1, 2007, and will continue for three years (until March 31, 

2010) in the current phase. However, the intention is to continue monitoring Cotton 

Creek Experimental Watershed (CCEW) over a longer time frame to document processes 

of recovery after disturbance. This project is a continuation of project Y052294, "Forest 

management in interior British Columbia: Moving beyond equivalent cut area."  

 

 

Methodology overview  

 

CCEW is one of the only medium-sized watersheds that has detailed and dense field 

monitoring of hydrological processes, micro-meteorological processes, channel 

morphology, water quality and riparian processes. In contrast to long-term monitoring of 

streamflow and water quality at individual sites, as conducted in paired catchment 

experiments, we simultaneously monitor the variability and changes of streamflow and 

channel geomorphology in multiple, nested basins, and employ a stratified sampling 

approach to study snow accumulation, snow melt and runoff generation. The existing 

infrastructure involves a nested network of 12 gauges along the main channel measuring 

stream discharge, stream temperature and electrical conductivity. This network 

documents the effect of riparian zone management on water temperature and the effect of 

road density on surface runoff using hydrograph separation techniques. Climate stations 

at different elevations and aspects record air temperature, humidity, wind speed and 



direction, precipitation, incoming solar radiation and snow depth. A network of 60 

groundwater wells monitors subsurface flow and the occurrence of surface saturation. 

Soil moisture is also monitored at all groundwater wells.  

 

Channel geomorphology and has been documented using both field surveys and digital 

terrain analysis. Several bedload traps were installed along the main channel and in 

several tributaries to record the spatial variability of annual bedload transport.  

 

A GIS database was established based on available GIS data sources, but also includes 

additional data collected in the watershed. For example, a detailed terrain analysis was 

undertaken in 2005 and digitized to be used in a GIS. The GIS database also includes a 

high resolution DEM (10 m), terrain indices (e.g. slope, wetness index), longitudinal 

stream profiles, updated road network, GPS corrected road culvert locations and drainage 

direction, and 50 soil profile observations.  

 

The spatially distributed measurements of snow accumulation and melt, soil moisture and 

groundwater levels will allow site-scale impacts on surface and subsurface hydrology to 

be quantified, and the nested stream gauging network will capture the cumulative 

catchment-scale hydrologic effects.   

 

The research currently focuses on two components: (1) runoff dynamics and the 

influences of forest disturbance and management; and (2) processes governing the 

downstream transport and distribution of water, nutrients, heat, sediment and woody 

debris. Component (1) will improve our knowledge of the fundamental hydrologic 

processes as influenced by forest disturbance and management, particularly the 

propagation of impacts from hillslope to channel. If MPB continue to spread within 

CCEW, we will have an excellent opportunity to observe the effects of tree death and, 

ultimately, management response at both site and catchment scales. Furthermore, the data 

collected are contributing to the ongoing testing of spatially distributed, physically based 

models such as Distributed Hydrology-Soil-Vegetation Model (DHSVM) and the 

Sensitive Area Mapping Model (SAMM). Component (2) involves two sub-components: 

(a) a study of the spatial patterns of channel processes and morphology in relation to 

catchment scale and governing geomorphic processes; and (b) a study of hyporheic 

exchange at the channel unit, channel reach and channel network scales, particularly in 

relation to channel and basin morphology. Component (2) will provide a basis for 

understanding and predicting the propagation of disturbance effects in the headwaters to 

downstream reaches, i.e., cumulative effects.  

 

Research is being conducted by 3 PhD students supervised by the co-applicants as well as 

a post-doctoral research fellow. The project continues to be a partnership between UBC 

and BC MoFR (via Dave Gluns), with  support from industrial partners Tembec, 

Kalesnikoff and Apex Geoscience.  

 

 



Project scope and regional applicability  

 

The Cotton Creek Experimental Watershed (CCEW) is a long-term study of the effects of 

forest management and forest disturbance on hydrological processes, micro-

meteorological processes, channel morphology, water quality and riparian processes. The 

17.4 km
2
 watershed is situated 17 km south of the City of Cranbrook and drains into 

Moyie Lake to the east. The watershed is characteristic for the southern Interior region 

with watersheds that cover a wider range of elevation, are underlain by sedimentary 

bedrock, and completely forested up to the ridges. It complements previous and ongoing 

studies at Redfish and Upper Penticton Creeks. Redfish Creek is a higher-relief mountain 

catchment with a substantial area in the alpine zone, while Upper Penticton Creek 

represents the high plateau catchments typical of the south-central interior.  

 

 

Interim conclusions  

 

Monitoring of snowpack drainage using lysimeters revealed that substantial amounts of 

melt occurred at the base of the snowpack throughout the winter, even when the snow 

surface remained frozen, in a winter following a warm and wet. However, ground melt 

did not occur in a year with cold autumn weather and soil freezing prior snowpack 

establishment. This finding was not anticipated and has important implications for 

modelling snowmelt and the effects of forest harvesting. It could also have important 

feedbacks to the spatial distribution of soil moisture and runoff generation during the 

main spring snowmelt.   

 

Spatial patterns of modeled average peak snow accumulations (1 April) and melt rates 

from the Distributed Hydrology-Soil-Vegetation Model (DHSVM) were compared to 

measurements, particularly in relation to the effects of elevation, aspect and forest cover 

(presence/absence). The standard version of DHSVM (v. 3.0) did not accurately simulate 

the contrast between open and clearcut sites. After modifying albedo functions for open 

sites and the scheme for computing solar radiation transmission through the forest 

canopy, DHSVM successfully reproduced the major spatial patterns derived from snow 

surveys. The modeled effect of elevation on snow accumulation and snow melt was 

similar to the observations. Of the three controls, aspect was modeled the least accurately 

by the modified version of DHSVM. The contrast between forest sites and clearcuts, the 

main control we are interested in at Cotton Creek, was modeled well in a snow rich year 

and less satisfactorily in a low-snow year. These results suggest that the standard version 

of DHSVM may not accurately simulate the effects of forest harvesting on peak flows.  

 

 

Contact information  

 

For further information, consult the project web site:  

 

www.forestry.ubc.ca/cottoncreek 

 

http://www.forestry.ubc.ca/cottoncreek


or contact the lead investigator:  

 

R.D. (Dan) Moore  

Professor and FRBC Chair of Forest Hydrology  

Department of Geography and   

Department of Forest Resources Management  

The University of British Columbia  

1984 West Mall  

Vancouver, B.C. V6T 1Z2  

    

phone  604.822.3538    

fax  604.822.6150    

email  rdmoore@geog.ubc.ca 


