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Background

High summertime stream temperature has been known to be a serious habitat issue for
fish in the Horsefly River for decades. It is always a combination of factors which result
in temperature problems for fish, such as below average streamflows and above average
air temperatures in August, as well as the the health and numbers of arriving salmonids.
However, forest managers are concerned about the incremental effects of land use on
stream temperature.

Some effects of riparian management on stream temperature are very well established. In
particular, reductions in stream shade due to harvesting riparian vegetation tends to
increase a streams daily maximum temperature (Teti, 1998). This shade and temperature
effect reverses with time as vegetation recovers. However, we do not have a good
quantitative understanding of how much shade there is naturally, how much it is reduced
with harvesting, and the rate at which it recovers. Also, a stream can warm up in a
clearcut and then cool when it flows back into a forest at a rate that is not well known.
For these reasons, we do not have a good ability to manage shade and temperature over
watershed scales.

The purpose of the project supported by Riverside Forest Products Ltd. in 2000, 2001 and
2002 has been to study the effects of riparian management on stream temperature. In
2000, we attemted to identify streams suitable for before and after stream shade and
temperature studies. The potential number of suitable streams was small and there were
uncertainties about actual harvesting schedules in light of licensee’s need to address pine
beetle infested stands. During the last two years, emphasis was instead placed on
inventorying shade on a range of stream types in the Horsefly area and on developing a
predictive model for stream shade. The results are starting to reveal patterns which
suggest that it will be feasible to develop a model which can be used for managing stream
temperature over watersheds like the Horsefly River. Riverside has also supported tests to
document the accuracy of a new instrument  to measure shade and overhead canopy.

The specific objectives of measuring shade on stream reaches in the Horsefly watershed
along with other measurements have been achieved for a modest sized sample of small to
large channels with early to late seral stage vegetation. These results have been subjected
to preliminary analysis and are described below.
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Stream Surveys

During the summers of 2001 and 2002, stream reaches were surveyed in and near the
Horsefly River watershed. Reaches were seleted to represent a wide range of widths and
riparian vegetation conditions because these two factors are the main ones controlling
stream shade. A reach is defined as a relatively homogeneous stream segment which
means that the average shade along its length reflects locally distinctive conditions, such
as an S6 stream flowing through an old forest or an S2 stream flowing through a hayfield.
At this time, categories of riparian vegetation being sampled are mainly very early seral
stages (recent clearcuts and hayfields) and old forest.

A total of 19 reaches were surveyed and in each reach, an average of 17 cross sections
were established for measuring wetted width, shade, and other variables. Stream shade
was measured with a canopy densiometer described by Teti ( 2001) using methods
developed by the Forest Service. Average wetted widths of sampled reaches have ranged
from 0.6 m to 48 m. Figure 1 shows the reaches surveyed in 2001 and 2002.

For this study, the amount of shade at a point on a stream is defined as canopy density in
that part of the sky traversed by the sun from 10AM to 2PM between mid-July and mid-
August. The average shade on a stream reach is defined as the average of this parameter
over the length and width of the reach.

Figure 1.
Stream reaches surveyed for shade and other characteristics
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 Shade as a Function of Reach Characteristics

Figure 2 shows a scattergram of shade versus width for each sampled reach. Each point
on the graph represents average shade and average width of a stream reach. These results
are based on a small sample size for the Horsefly area only but patterns are starting to
emerge. Based on visual inspection, the data confirm the expectation that shade decreases
as stream width increases and that shade on small streams is highly dependent upon the
status of riparian vegetation. Forested streams with a width of about one metre have an
average of about 70 percent shade while similar sized streams in recent clearcuts have an
average of about 35 percent shade. Another preliminary finding is that as stream width
increases, the potential effect of seral stage on shade decreases steadily. On reaches of the
Horsefly River where average width exceeded 30 metres, shade was less than 10 percent
regardless of riparian vegetation. Although the number of reaches sampled is small, this
makes sense.

Possibly of greater interest is the effect of logging on shade of S4, S5 and S6 streams, and
the rate of shade recovery along these streams. Figure 2 suggests that shade on these
streams (i.e. less than 3 metres wide) is substantially reduced by harvesting and that
average shade might be predictable. This would have direct application in our ability to
manage riparian areas for stream temperature.

Figure 2
Average shade versus average width for 19 stream reaches
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Accuracy of Shade Measurements

We are using a locally developed instrument for surveying stream shade and overhead
canopy (Teti, 2001). Because this instrument is new, we are documenting its accuracy. In
2002, the MoF and Riverside Forest Products supported a test where we compared
canopy density measurements by four different operators in the field using the new
instrument with canopy densities made by computer analysis of fisheye photographs.
Figure 3 shows some of the results, which indicate good overall accuracies and low
variability between operators.

Figure 3.
Comparison of canopy density measured by computer
with that estimated by different operators in the field

using a portable canopy densiometer
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Conclusions

Preliminary results indicate that:

1. the field method being used produces accurate stream shade measurements,

2. it is feasible to produce a model of stream shade as a function of stream width and the
seral stage of riparian vegetation for the ICH in the Horsefly area,

3. at present, the sample size of stream reaches is sufficient to produce a shade model
for the ICH in the Horsefly area based on professional judgement but not one with a
high degree of confidence or one that can be confidently extrapolated to other
geographic areas,

4. more reaches need to be sampled to improve the accuracy of a shade model for the
ICH in the Horsefly area and streams need to be sampled in other biogeoclimatic
zones and geographic areas before a general purpose shade prediction model can be
developed.

References

Hart, J.S., 2002. Horsefly River Canopy Density Survey, August-September 2002. 7p
text, 162 field forms, and 380 colour slides. October 2002.

Pike, Robin. 2000. Effects of forest practices on stream temperature, Stage 1: Potential
research site identification. Prepared for Riverside Forest Products. October 12, 2000.

Pike, Robin. 2001. Horsefly River Watershed – Stream Shade Surveys, 2001. Prepared
for Riverside Forest Products, October 15, 2001. 98 p.

Teti, Patrick A. 1998. The Effects of Forest Practices on Stream Temperature - A Review
of the Literature. Unpub. ms, 10p. Available for download at
http://www.for.gov.bc.ca/kamloops/district/merritt/

Teti, Patrick. 2001. A New Instrument for Measuring Shade Provided by Overhead
Vegetation. B.C. Ministry of Forests, Cariboo Region Research Section Extension Note
#34. 8 p. available at www.for.gov.bc.ca/cariboo/research/extnotes/index.htm



Developing a Predictive Model for Stream Shade…/6

APPENDIX

Photographs of 2002 stream shade report by J.S. Hart and Associates
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Horsefly River Canopy Density Survey,
by Sandy Hart, P.Geo.
J.S. Hart and Associates Ltd.
October 2002

Report title page
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Horsefly River Canopy Density Survey,
by Sandy Hart, P.Geo.
J.S. Hart and Associates Ltd.
October 2002

CD containing stream survey results
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Horsefly River Canopy Density Survey,
by Sandy Hart, P.Geo.
J.S. Hart and Associates Ltd.
October 2002

Field Forms
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Horsefly River Canopy Density Survey,
by Sandy Hart, P.Geo.
J.S. Hart and Associates Ltd.
October 2002

Colour slides taken at surveyed reaches


