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INTRODUCTION 
 

When a watershed is being logged, especially if that harvesting forms a substantial 

proportion of the watershed area, one of the main concerns is the effect on the height of 

peak flows.  In the interior of BC, the peak flows occur during the spring freshet which 

completely dominates the annual hydrograph.  These peak flows have the potential to re-

shape the river channel or threaten human habitation and infrastructure within the 

watershed.  In response to this concern for the influence of logging on the annual flood 

peak, harvesting plans limit the size of the cut within mountain watersheds.  In addition, 

the Interior Watershed Assessment Procedure (IWAP; MoF 1999) prescribes an 

additional limitation on cutting within the upper portions of watersheds that are thought 

to be the main contributors to the peak of the annual flood.  

 

Watershed assessments investigate the potential impact of proposed timber harvesting on 

streamflow.  In Interior British Columbia the annual hydrology is dominated by 

snowmelt in spring, creating the so-called spring freshet, and the peak flows generated in 

this period are the dominant feature of the annual hydrograph (see Figure 1).  Research 

has shown that forest harvesting leads to increased snowpack depth, earlier snow melt 

and faster rates of melt of the exposed snowpack (Toews & Gluns 1986; Winkler et al. 

2005).  This may lead to earlier snowmelt peak flows or higher peaks depending on the 

elevation, aspect and areal extent of the harvesting (Gluns 2001).  Currently the Interior 

Watershed Assessment Procedure (IWAP) uses the equivalent clearcut area (ECA) and 

road density to account for the effects of harvesting on peak flows (MoF 1999). 



Typical Annual Hydrograph in Okanagan
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Figure 1:  Typical annual hydrograph for the southern interior of British Columbia, showing the 
dominance of the spring freshet (data for Mission Creek from Environment Canada). 
 

In the IWAP the upper 60% of a watershed (by area), defined by the 60% hypsometric 

line (the so-called H60 line), is taken to be the major source area of the spring freshet and 

the generator of peak flows, in particular.  The selection of the H60 line was based on 

studies in Colorado and observations in the Kootenay region of BC, and was an 

“educated guess” intended to provide a conservative working definition of the most 

influential snow zone in BC interior watersheds (Gluns 2001).   

 

For the interior region of British Columbia, the H60 is used in the Interior Watershed 

Assessment Procedure (IWAP; MoF 1999) to define the altitudinal zone within a 

watershed that is given extra weighting for its contribution to peak flows.  The result is 

that a proportionately smaller area of cut is allowed within the H60 zone.  This H60 

approach assumes that there is a direct and immediate link between snowmelt and surface 

flow, there being little lag in delivery of water from the snowpack to the stream.  The key 

uncertainty being studied is the lag between snow melt and entry of the same watert into 

the stream channel.   

 

 



Investigation of the H60 concept. 

With a aid of Provincial funding, a research project was launched in 2004 that would use 

chemical tracers and water chemistry to test some of the assumptions in the H60 concept, 

by determining the location in the watershed that makes the dominant contribution to the 

water in the peak.  The snowpack in three small watersheds was marked with two 

selected chemical tracers, namely deuterium and chloride.  These tracers are (i) detectable 

in very small quantities and (ii) move conservatively through the soil (i.e. are not 

adsorbed onto soil particles but move through inertly with the flow of snowmelt water).   

 

Streamwater was sampled continuously during the snowmelt season in order to determine 

the time at which water from particular locations in the catchment actually contribute to 

the peak-flow hydrograph.  By this means a picture is beginning to emerge of the travel 

times of water in the watersheds and the contributions of different zones and altitudinal 

belts to the important peak flows. 

 

Early Results 

 

Both tracers were readily and promptly detected at two of the small catchments used in 

this study.  At the third catchment (Little Redfish Creek, near Nelson) neither tracer was 

detected in the first year.  The experiment was repeated in this catchment in the second 

year of the trial, which will hopefully help us understand this catchment better.   

 

Conclusions 
 
 

Both tracers have proven to be useful.  Chloride though is less than ideal as it interacts 

with the snowpack and is therefore not easy to “apply” prior to snowmelt.  Also, chloride 

appears to emerge over an extended period, giving a diffuse signal rather than a clear 

sharp signal as appears to be the case with deuterium.  Deuterium works particularly well, 

but is much more expensive to use.  At this stage it appears that deuterium can be used at 

a dose of less than 1 kg (as 70% D2O) per 100 ha of catchment, whereas chloride in the 

same interior sites may need to be as high 1 kg (NaCL) per 10 ha of catchment. 



 

The results indicate a short lag (a few days to a week) between snowmelt and the 

appearance of the snowmelt water in streamflow.  This finding is particularly important 

and needs to be determined with greater accuracy and in other catchments.  In other 

words, the early indications are that the assumptions underlying the H60 concept are 

sound. 

 

Based on current results, we are reasonably confident of moving into a large watershed 

for the next snowmelt season.  At the same time, this will give us the opportunity to work 

over a greater altitudinal gradient.   

 

Further Work 
 

In the third year of this study, the same approach will be used in Pearson Creek, a main 

tributary of Mission Creek, outside of Kelowna, which is close in size to watersheds used 

in operational planning by forestry companies.  The results from this work should, 

therefore, be directly applicable to watershed management planning. 
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