PHASE 2 – STUDYING THE EFFECTS

OF

FIRST-PASS LOGGING

Logging over 20% of the 241 Creek and Dennis Creek
watersheds has resulted in small (<5%) changes in total annual
water yield, maximum flows, and in flows during the dry
season. During the driest years, all season flow variables were
slightly lower than expected and during the wettest years,
slightly higher. The effects of the widespread salvage logging
in the Dennis Creek watershed are still being investigated.
Snow interception and losses from the forest canopy result in
very little to as much as 35% less water in the snowpack in the
forest than in the clearcut at the beginning of spring melt. The
size of this loss varies from year to year, with the weather, and
with forest type. Changes in the amount of water accumulating
in the snowpack over a large area could affect spring peak
streamflows.
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Rain is also intercepted by forest vegetation. Of the total
rainfall, 20% to 30% is intercepted by the forest canopy and
evaporates before reaching the ground. The percentage of
rainfall that is intercepted decreases with increasing storm size.
Interception, evaporation, and transpiration all reduce the
proportion of precipitation that flows downslope into stream
channels and into the groundwater. Forest harvesting
substantially decreases interception and tree transpiration,
while increasing forest floor evaporation and drainage.
Where extensive, these reductions in the proportion of
precipitation lost through evaporation and transpiration
increase the total annual water yield from the watershed.
No changes in physical, chemical, or biological water
quality have been observed at the 20% harvest level, with
the exception of stream temperature. Stream temperatures
in the open have been found to be 2 °C to 3 °C higher on
average, and a maximum of 6 °C higher, than those under
forest cover. The quality of aquatic habitat, indicated by
the numbers and species of aquatic invertebrates in each of
the study streams, has also not changed.
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FUTURE LOGGING AND RESEARCH
Logging over an additional 10% of the 241 Creek watershed is scheduled for the winter of 2002 and 2003. Continued
measurements in the 241 Creek, as well as in the heavily logged Dennis Creek, will enable researchers to determine whether
these increased levels of development have an affect on streamflow, water quality, and aquatic habitat. Additional research into
subsurface water storage and transfer are planned. Computer modelling to investigate potential changes in streamflow related to
weather and forest disturbances beyond those observed during the experiment is underway.
The long-term commitment to research at Upper Penticton Creek provides an opportunity to advance our understanding of
hydrologic processes and to answer operational questions about the effects of logging and forest regrowth on peak flows, low
flows, water supply and quality, channel stability, and aquatic habitat. The findings at Upper Penticton Creek will improve our
ability to sustain forestry, aquatic habitat, and a continued supply of high quality water throughout south-central British
Columbia.
For more information visit our website through LINKS at:
http://foresthydrology.gov.bc.ca
or contact: B.C. Ministry of Forests, Regional Hydrologist
515 Columbia Street, Kamloops, B.C. V2C 2T7
(250) 828 - 4131

The
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The study area is located approximately 26 km northeast of Penticton, B.C., and is comprised of the 240 Creek, 241 Creek,
and Dennis Creek watersheds. Each watershed covers an area of about 5 km2, sloping downward from 2100 m in elevation
to 1600 m. The watersheds are forested with lodgepole pine, Engelmann spruce, and subalpine fir trees, in both singlespecies and mixed stands. In addition to logging, the study watersheds are also used for cattle grazing and recreation.
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The Upper Penticton Creek Watershed Experiment was established in 1982 by the B.C. Ministry of Forests and
Weyerhaeuser Co. Ltd., to study the effects of increasing levels of clearcut harvesting on streamflows, channel stability,
water chemistry, stream temperature, and aquatic organisms. The experiment involves researchers from the federal and
provincial governments, the University College of the Cariboo, the University of British Columbia, Okanagan University
College, and industry.
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Forest development at Upper Penticton Creek began in late
1995. Roads were built and a small area within both the 241
Creek and Dennis Creek watersheds was clearcut logged,
using standard industrial practices. The roads and cutblocks
together covered 10% of each watershed. In 1998, an
additional 10% of each of the two logged watersheds was cut,
completing the first series of treatments to be studied.
Widespread insect damage resulted in extensive logging in the
Dennis Creek watershed in late 2000. Currently, 20% of the
241 Creek watershed and over 50% of the Dennis Creek
watershed has been logged.
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The water quality in all study streams is generally high.
Concentrations of nutrients, such as nitrogen and
phosphorus are low. Sediment concentrations fluctuate
with streamflow but do not exceed 20 milligrams per litre
of water and are most frequently lower than 5. The water
at Upper Penticton Creek is highly coloured as a result of
naturally occurring organic compounds. Fecal coliforms
are periodically found in water samples from all three study
streams.
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Approximately 2,000,000 cubic metres of water flows from
each study watershed annually. The highest flows occur
during mid- to high-elevation snowmelt and may reach 1
cubic metre per second. The largest flows occurred in
1997 when May streamflows were 1.5 times the average
measured from 1985 through 2001. The lowest flows were
recorded in 1987, which was an unusually dry year
according to the long-term weather station at Penticton
airport. Though the study streams do not completely dry
up at any time of the year, flows in August through April
are often less than 0.01 cubic metres per second, onehundredth of the maximum.
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The mean annual precipitation at Upper Penticton Creek is 730
mm, about half of which falls as snow. By late winter, up to
1.5 m of snow accumulates on the ground. Snowmelt during
May and early June produces the high spring streamflows
typical of interior watersheds. Late season streamflows are
sustained by groundwater and rain. On average, 380 mm of
precipitation falls on the watersheds from late May through
October each year. The wettest year during past decade was
1997, when May through October rainfall totalled 538 mm, 1.4
times the average.
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Soil textures over the study area are coarse
sandy-loam over loamy-sand. The soils are
derived from glacial-tills and coarse-grained
granitic rocks. All soil horizons are low in
clay and high in coarse fragments. These
soils have a low water holding capacity and
are well or rapidly drained. The forest floor
is generally less than 4 cm thick.

241 Creek Watershed
Water temperatures in the study streams range from just
above 0 °C in late fall through spring to an hourly
maximum of 25 °C on hot days in summer. The lowest
stream temperatures occur around 7 a.m. and the highest
temperatures from 2 through 4 p.m. The average stream
temperature during the snow-free season is 9 °C.
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During the decade 1985 through 1995, streamflow, water
chemistry, and weather data were collected at Upper Penticton
Creek and logging plans were developed. The data collected
during this pre-logging calibration period provide researchers
with an understanding of the physical characteristics of the
study area and the natural variability within it. Since then
these measurements have continued. In addition, soils,
vegetation, and stream channels have been mapped and aquatic
invertebrates surveyed.

Winter air temperatures at Upper Penticton Creek can be as
low as -20ºC. In summer, daytime high temperatures
occasionally reach the upper 20’s. On occasion, summer
daytime lows can reach freezing at the ground surface. In
the last decade, the record high was 31.1ºC in July of 1994
and the lowest temperature reached was -37.0ºC in
December of 1995. The air temperature in the forest is
usually a degree or two cooler than in the open during the
day and about the same at night. The diurnal amplitude of
surface and soil temperatures is much smaller in the forest
relative to the open because of reduced solar heating. The
daily minimum relative humidity during the summer is
between 20 and 50%. The daily maximum wind speed
averages 22 kilometres per hour with gusts of 40 to 60 km/
h. Annually, solar radiation averages about two-thirds of
the maximum that would be possible for this latitude under
clear skies.
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PHASE 1: STUDYING THE WATERSHEDS

Selected sections of each study stream at Upper Penticton
Creek have been surveyed, photographed, and mapped.
The information collected over each section includes
detailed descriptions of riparian areas, water and bar
surface areas, woody debris, large boulders, stone lines,
pools, riffles, cascades, and log jams. These surveys will
be repeated throughout the experiment to monitor changes
in stream morphology.

The 240 Creek watershed remains undisturbed and will be left
as the “control” for the duration of the experiment. These data
are extremely important because they allow researchers to
separate logging-related changes from those that are a result of
the weather. Changes in flow from the logged watersheds in
excess of those observed in 240 Creek are assumed to be a
result of development.
Research into the effects of first-pass logging and of the
salvage logging in the 241 Creek and Dennis Creek
watersheds, respectively form Phase 2 of the Upper Penticton
Creek Watershed Experiment.

