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Mayson Lake study examines  
hydrological processes
by Todd Redding, Watershed Management Extension 
Specialist; Rita Winkler, BC MOFR; Darryl Carlyle-Mo-
ses, TRU; and Dave Spittlehouse, BC MOFR

At British Columbia’s Mayson Lake, a long-term, 
stand-scale research project is examining 

stand-scale hydrologic recovery associated with 
harvesting and silvicul-
tural treatments.

Recently, the project 
was expanded to 
include the effects of 
mountain pine beetle 
(MPB)-related tree 
mortality on stand-level 
hydrological processes. 
The Mayson Lake study 
site is located on the 
Thompson Plateau 
approximately 50 km 
northwest of Kamloops 
at an elevation of  
1250 m in the dry 
Montane Spruce bio-
geoclimatic zone. The 
study area is typical of 
forested environments 
throughout the Thomp-
son-Okanagan Plateau 
where streamflow is 
predominantly generat-
ed by spring snowmelt. 

Background
Forests play a vital role in the hydrologic cycle by 
regulating the exchange of water between the 
atmosphere, forest canopy, soil, groundwater, and 
streams. Understanding the effects of forest cover 
on hydrologic processes in the Thompson-Okana-
gan region is key to the sustainable management 
of forests, forest products, and water resources in 
British Columbia’s southern interior. Given the po-
tential downstream impacts of extensive changes 
in forest cover such as MPB-related stand mortality, 
forest managers want to know how long vari-
ous disturbances will affect potential hydrologic 
hazards such as floods. The time period required 
for a disturbed stand to return to a hydrologically 

equivalent pre-disturbance state is commonly 
referred to as “hydrologic recovery.” This is a major 
research area in forest hydrology, with researchers 
attempting to understand both the potential mag-
nitude of forest cover change on water resources 
and the length of time these effects persist. 

The interception and subsequent sublimation and 
evaporation of snow and rain by forest canopies 
are important and sometimes dominant compo-
nents of maintaining the water balance. Intercep-
tion loss may account for approximately 25–30% 
of gross precipitation input to mature, undisturbed 
coniferous forest communities. Although gener-
alizations can be made regarding the effects of 
insect infestations and harvesting practices on 
the hydrology of the Southern Interior landscape, 
many such impacts are likely to be specific to the 
affected tree species, the management response, 
and the climate, soils, and geology of the area.

Mayson Lake history
In 1995, snow research plots were established in 
four stands at Mayson Lake to answer questions 
about the effects of forest cover on snow accumu-
lation and melt. These stands included a clearcut; a 
mature-mixed Engelmann spruce, subalpine fir, and 
lodgepole pine stand; and two young lodgepole 
pine stands, one of which had been thinned and 
pruned. Snow and climate measurements contin-
ued to 1997. The same stands were resurveyed 
during the winters from 2003 to 2005 to quantify 
changes in snow accumulation and melt related 
to growth in the young stands, thereby addressing 
questions about hydrologic recovery as related to 
snow processes. By 2005, the study showed the 
young 4 to 5 m tall pine stands surveyed from 1995 
to 1997 had grown to an average height of 8 m. De-
tailed stem mapping, canopy measurements, and 
hemispherical photography were carried out for all 
study stands to help explain snow interception and 
ablation rates.

Mountain pine beetle
By the summer of 2005, MPB had attacked the 
lodgepole pine in the mature and young stands at 
Mayson Lake, and the research was expanded to  
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Throughfall measurement 
trough and rain gauge in a 
burned stand.
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investigate the effects of MPB-related stand deteri-
oration and mortality on the annual water balance. 
A nearby pine–spruce stand burned during the 
2003 McLure wildfire was also added to the project. 

Data collected at Mayson Lake also supports the 
calibration and testing of hydrology models used 
to predict the effects of changes in canopy struc-
ture on watershed processes and streamflow. This 
new research builds on the database, infrastructure, 
and understanding gained from the initial project. 
Maintaining this long-term project with high-quali-
ty data has allowed research on MPB-related effects 
on forest hydrology at the stand scale to develop 
rapidly.

The specific research objectives of the Mayson Lake 
study are to:

• quantify hydrologic recovery of surface process-
es in stands which are typical of the Thompson-
Okanagan Plateau;

• quantify changes in snow accumulation and 
ablation with forest deterioration as a result of 
MPB;

• quantify and model canopy rainfall intercep-
tion for a range of stands with differing canopy 
structures;

• quantify the role of the forest floor moss layer in 
stand-level interception;

• quantify the annual water balance of stands 
across a range of canopy structures and distur-
bance histories; and

• provide data for the testing and development 
of hydrologic models to allow for extrapolation 
of results to unmeasured sites.

Key results to date
The results of the long-term snow research at May-
son Lake suggest that hydrologic recovery of snow 
accumulation and melt processes, in sufficiently 
stocked stands of evenly spaced stems on good 
growing sites where maximum snow depth is less 
than 1 m, has the following characteristics:

• Recovery begins once trees are greater than  
4 m tall and crown closure is greater than 10%.

• Recovery was approximately 40% at 25% crown 
closure and 70% at 45% crown closure.

• Approximate full recovery is expected at 
roughly 60% crown closure for accumulation, 
but at higher crown closures for melt rates.

Data on snow accumulation and melt from Mayson 
Lake have been combined with other studies car-
ried out in the Southern Interior to develop general 
interpretations for forest planning. These results 
are available in Winkler et al. (2004), Winkler and 
Roach (2005), and Winkler (2007).

Preliminary results of the first growing season 
measurements of canopy rainfall interception and 
water balance studies (Carlyle-Moses 2007) indi-
cate the following:

• Growing season canopy interception is approx-
imately 40% in the young, 8-m-tall pine stands 
and 30% in mature, mixed-species stands, and 
is controlled by both stand structure and the 
temporal distribution of rainfall event sizes.

• Water storage capacity in the forest floor moss 
layers is high and the interception and subse-
quent evaporation of water from the bryophyte 
layer accounts for approximately 20–30% of 
annual rainfall.

• Full hydrologic recovery of rainfall interception 
processes may occur after about 20 years of 
growth.

Past and future results of the Mayson Lake study 
will continue to provide forest managers with 
information they can use to assess the overall 
hydrologic impact of MPB infestation, harvesting, 
and wildfire, and to develop operational guide-
lines that best maintain the hydrologic integrity of 
Interior watersheds. This research will serve as an 
important reference in forest development plan-
ning for the development of watershed manage-
ment guidelines for the post-beetle landscape, and 
for assessing the hydrologic impact of future insect 
infestations, including the expanding spruce beetle 
population within the Southern Interior region. 
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