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Purpose and management implications 
 
The purpose of the project is to study the thresholds of hydrologic change which follow 
wildfires, and which can cause catastrophic processes such as flooding, erosion, and landslides.  
 
Changes to the soil following fire, such as water repellency and loss of forest floor storage 
capacity, can create a threshold in hydrologic response, whereby widespread overland flow is 
generated on a watershed scale. This can cause severe erosion, and in steep areas, debris flows 
and landslides. In British Columbia, unlike the western US, large-scale flooding and erosion had 
not been documented following wildfires until the 2003 fire season.  
 
The forest management issues addressed by this project include: 
- Risk assessment of areas downslope/downstream from wildfires that could be affected by post-

wildfire flooding and erosion. 
- Planning and practice of salvage logging following wildfires, in terms of its role as a treatment 

which might mitigate or exacerbate post-wildfire hydrologic hazards. 
- Treatment of burned areas to mitigate hydrologic hazards, and planning of reforestation 

following wildfire. 
- Climate change and mountain pine beetle infestation, which are likely to increase the potential 

for higher-severity wildfire and consequent hydrologic impacts. 
 
 
Methodology, and summary of work done in year 1 
 
This study examines the effects of the fire induced hydrologic changes on soil erosion and 
landslide initiation in southern British Columbia. The 2007 fire season produced three significant 
fires in the Arrow Boundary (DAB) and Kootenay Lake Districts (DKL) that will be used for the 
duration for this study. The three fires are Sitkum Creek (N70347) (DKL), Springer Creek 
(N50372) (DAB), and Pend D’Oreille (N50523) (DAB). The Springer fire was the primary fire 
used in the year 1 study due to the timing, accessibility and suitability of sites. The majority of 
sampling was done on this fire and will continue, however the other fires provide different 
parameters for comparison such as soil types, vegetation types, hydrologic features, elevation, 
and topographical features that will be studied in more detail in year two. 
 
The fires were selected for study, based on their high burn severity, and other factors such as a 
range of soil types and BEC zones that make them suitable for this study. Study sites were 
established at each of the three fires to measure and record data in accordance with the various 
objectives of this study. Sampling transects were established across a range of spatial scales in 
order to account for the spatial variability of the effects of fire-altered soil on erosion. Various 
methods of measuring soil parameters to assess burn severity and erosion potential were utilized, 
based on existing protocols used by the USDA Forest Service and by researchers elsewhere. 



These methods were used both for the measurement of parameters for the scientific study, as 
well as to assess burn severity for applied assessment and treatment procedures. Burn severity 
maps were prepared for the three fires. 
 
The extent and persistence of the water repellent layer created by fire is being assessed using a 
transect-based sampling method. Nine forty-meter transects with 5 sample points along each 
transect were established in different burn conditions in the Springer fire. At each sample point, 
soil moisture, water repellency, and infiltration rates were measured. These transects will be 
revisited in the following field seasons and more transects will be established within the other 
fires. 
 
A simple, portable rainfall simulator was constructed to perform rain simulations on various burn 
conditions. Rainfall simulations will be used to determine infiltration, overland flow and 
sediment yield within different burn severity classes on small (1 m2) plots. Preliminary samples 
of rainfall and sediment data were collected on five plots that were established on two of the 
fires. The procedures and results of these tests and were analysed to assess and refine the 
methods and equipment used. The results of the preliminary data suggest agreement with 
previous published work that has been done by other researchers in the US. However the initial 
sample was too small to make scientifically conclusive remarks. Results and experience from the 
first year simulations will help to refine the procedures for year 2 data collection. 
 
Sediment plots were established on all three fires. Sediment plots consist of a rectangular plot 
approximately 3 – 4 meters across by 15 meters down the slope, with a siltfence constructed at 
the bottom and a trench bordering the top. A total of 27 of these plots were established within the 
three fires. Plots were established in various locations to measure the difference in sediment 
generated from different burn severities, slopes and to assess the effects of erosion control 
treatments. Rainfall and temperature gauges were established at 5 locations on the Springer fire 
and 2 locations on the Sitkum fire, to monitor rainstorms in order to compare them to erosion 
events and the amount of sediment captured in the siltfences. The Springer plots were monitored 
after late summer rain events, and sediment collected in the siltfences was measured. The plots at 
the Sitkum and Pend D’Oreille fires were installed at the end of the field season at the onset of 
snow fall. Analysis of the plots on all fires will continue in the coming field season. 
 
Locations for a sub-basin hydrologic study were selected on the Sitkum fire to assess the effects 
of different spatial patterns of burn severity and extent within a watershed. Three adjacent sub-
basins were identified, based on their burn severity, spatial uniformity and location. The first 
sub-basin is an unburned control site. The other two were burned at different severities. 
Equipment will be installed at these sites in spring 2008, when they become snow free. 
 
 
Project scope and regional applicability 
 
The project is being conducted on provincial forest land in the Southern Interior Forest Region. 
Field locations depend on where wildfires occur during the study. Although the project is 
specific to the Southern Interior Forest Region, because fundamental processes are being 
investigated, some of the research results should have applicability throughout British Columbia 
and elsewhere. 
 
 



Interim results 
 
Preliminary results from the sediment plots indicate that the straw mulch treatments which were 
applied on part of the Springer fire are effective at reducing erosion from severely burned slopes 
in this environment.  
 
One debris flow was observed in a remote area of the Springer fire as a result of a late summer 
rainfall. This suggests that the hydrologic changes caused by the severe 2007 fires may have 
significantly increased the hazard of flooding and landslide events. 
 
The methods that we employed to map and assess burn severity and water repellency, and the 
resulting data, proved to be immediately useful for risk analyses which were conducted 
operationally on these fires by the Ministry of Forests and Range and the Provincial Emergency 
Program. 
 
Two extension products delivered in 2007-08 are posted along with this executive summary. 
These illustrate some of the study sites and preliminary results, as well as some the applied 
management issues being addressed. 
- A poster “Post Wildfire Erosion and Flooding Risk Mitigation and the Effects of Hillslope Soil 

Treatments”, presented at the Columbia Mountain Institute, Restoration Ecology conference in 
Cranbrook, BC, October 11-13, 2007.  

- A presentation “Post-Wildfire Soil Erosion, Flood, and Landslide Risks”, presented at the 
Thompson Okanagan Interface Committee, Wildland Urban Interface Symposium, in 
Penticton, BC on March 20, 2008.  

 
A summary of preliminary data is available on request. 
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