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Abstract 

This study examines the relationships between forest harvest and peak flows in seven 
Vancouver Island watersheds, over periods of 6 to 50 years.  Using a modified before-
after/control-treatment approach, using storm precipitation as the controlling variable, a 
multiple regression approach was used to evaluate the role of forest harvest (calculated as 
percent harvested, percent Equivalent Clearcut Area, and percent Equivalent Clearcut 
Area in the 300-800 m zone) on daily average peak flows.  The data sets included all 
peak flows larger than either 500 L.s.km-2 or 400 L.s.km-2 (depending on the watershed), 
resulting in a range of 4-8 storms.year-1 selected for analysis.  Two-day total precipitation 
and a 10-day antecedent precipitation index calculated from nearby Atmospheric 
Environment Service climate stations was used as a controlling variables. 

For 3 of the watershed (Carnation Creek, Sarita River, Ucona River) the precipitation is 
adequate to determine statistical relationships between peak flow magnitude, storm 
precipitation, antecedent precipitation, and logging variables (% logged, % Equivalent 
Clearcut Area, and % ECA in the 300-800 m elevation zone).  For the other 4 watersheds 
(Zeballos River, Tsitika River, Catherine Creek and Russell Creek), the precipitation data 
were determined to be inadequate to allow for reasonable statistical analysis. 

Carnation Creek, the Sarita River, and the Ucona River all demonstrate strong 
relationships between peak flow magnitude and the storm precipitation producing the 
peak flow, along with the antecedent precipitation conditions.  Two-day storm 
precipitation and 10-day antecedent precipitation are both strongly and positively 
correlated with peak flow magnitude.  The R2 values are not great, generally in the 0.30 - 
0.35 range, but the statistical significance is strong (p<0.01). 

Carnation Creek (drainage area = 10 km2) was the only watershed which demonstrated 
increased peak flows associated with a logging variable.  The Carnation Creek data show 
a positive relationship between ECA in the 300-800 m elevation zone and peak flow 
magnitude, after the precipitation variance is removed from the equation.  The regression 
coefficient is small, and the magnitude of effect on peak flow magnitude appears to be 
small.  It is estimated that a 20% ECA in the 300-800 m elevation zone results in a <10% 
increase in peak flow magnitude in Carnation Creek. 

Both the Sarita River and the Ucona River exhibit a statistically significant inverse 
relationship between the logging variables and peak flows (the Zeballos River also 
demonstrates a similar inverse relationship, but the statistical results are less reliable).  
This is an unusual result, but it is not unsupported by other research (e.g., Cheng et. al, 
1975); Harr and McCorison, 1979).  The hydrological mechanism to support decreased 
peak flows with increased logging within the range evaluated in this research is not clear.  
A possible hypothesis is that the effect may be due to desynchronization of snowmelt as a 
result of the distributed clearcut within watersheds.  The magnitude of effect is very 
small. 

A clear result of this investigation is that peak flows in these Vancouver Island 
watersheds result from very large rain storms.  In some cases, the magnitude of the 1-day 
rain storms associated with the peak flow are phenomenally large.  The statistical results 
suggest that these rain storms overwhelm any potential water loss that might be due to 



canopy interception and evaporation.  Because of the shallow surficial materials, 
resulting from Holocene glaciation, storage of water in the soil is negligible, and 
hillslopes appear to be well adapted to transporting these very large quantities of rain 
water quickly to streams at the valley bottom. 

The main conclusion that can be drawn from this analysis is that logging effects on peak 
flows in rain dominated Vancouver Island watersheds appears to be small.  The 
statistically significant increase in peak flows in Carnation Creek (10 km2) was not 
observed in the larger watersheds.  For Carnation Creek, the hydrologic effect was 
associated with a large extent of logging (59% logged, 46% Equivalent Clearcut Area).  
In the case of the Sarita River (160 km2), the extent of logging was similarly large, and 
the Equivalent Clearcut Area achieved a level (27%) that is often anecdotally considered 
to be a level of concern.  None-the-less, no effect of increased peak flows was apparent, 
and, in fact, an inverse relationship was detected.  The results were similar with the 
Ucona River, and somewhat with the Zeballos River, although the extent of harvest was 
much lower than that of the Sarita River watershed. 

Although the statistical results are significant, the models have weak explanatory power.  
The multiple regression models explain less than 40% of the variance in the peak flows.  
This highlights the high spatial and temporal variability in precipitation that occurs 
during the winter storms along the coast, where frontal storm cells are being affected 
orographically within and between watersheds.  This suggests that the variability in peak 
flow production is naturally high, and that land use effects of the type and magnitude 
evaluated here are overwhelmed by the natural precipitation characteristics, particularly 
for the larger watersheds of 160 km2 and larger.  The results for Carnation Creek suggest 
that in smaller watersheds where a concentration of logging occurs, a peak flow increase 
can result.  However, even in those cases the magnitude of peak flow change associated 
with the logging is small, relative to the large peak flows naturally resulting from the high 
precipitation magnitudes. 

 

 

 


