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Processes

Field observations are being carried out at ten different research locations, each 10
to 200 km? in area, ranging from high altitude mountain sites in the south (Rocky
Mountains) and north (Yukon), as well as low elevation sites in the north
(Northwest Territories). These different sites were selected to provide varying
types of vegetation, natural land features, climate, and precipitation patterns. Field
observations include hourly measurement of air temperature, humidity, wind
speed, rainfall, snowfall, and snow depth, with glacier surface measurements and
streamflow recorded during monthly or annual field campaigns. The goal of col-
lecting data is to move towards a better understanding of the key climate proc-
esses as they relate to water systems in cold regions.

Parameterisation

Parameterisation involves the scaling of specific processes such as snowmelt, blowing
snow redistribution, runoff and streamflow, evaporation, and frozen soil infiltration.
These land and water processes are described in a mathematical form enabling them
to be entered into a computer model. Models with parameterisations are run against
models using measured data to allow for comparison and validation of both the
parameterisations and the model. One of the modeling tools being developed is the
Cold Regions Hydrological Model (CRHM) which is used as a first step in developing
mathematical descriptions of the natural world. The model is a proving ground
where parameterisations (approximations) can be tested against actual observations
to determine how well the model describes various landscape and environmental
possibilities.

Prediction

R4 4 Models can be used for prediction of snowpack levels, lake lev-
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Trail Valley Creek

The Trail Valley Creek watershed is a
shrub and tundra site draining into the
Arctic Ocean through the Eskimo Lakes
system. Research in this watershed is
focused on monitoring links between
snow cover, blowing snow redistribu-
tion, permafrost active layer depth, and

Tundra monitoring site water runoff. Tundra monitoring site
winter summer

Havikpak Creek

Havikpak Creek flows into the Mackenzie River near the Mackenzie Delta. The basin is

primarily open taiga woodland, with some open wetlands and shrub tundra underlain by

continuous permafrost. Data is collected from two meteorological stations and one

streamflow monitoring station located near the Inuvik Meteorological Services of Canada Forest meteorological

weather station. Snowmelt and runoff processes are being studied for better understand- station

ing and input to models.

Wolf (reek

Wolf Creek research basin is located
near Whitehorse and represents a sub-
arctic mountain environment with
both lowland forest and alpine tundra
represented at the research site. Mete-
orological stations are located at three
elevations; forested, brush, and alpine. .
Stream gauges in the watershed allow
the study of the snowmelt-driven wa-
ter cycle and the influence of frozen

Alpine meteorological ground on this process. Snow redistri-
station bution modeling done at Wolf Creek is being
used to build models for use at other north-
ern sites.

Baker Creek

Baker Creek includes a series of interconnected lakes draining a watershed
north of Great Slave Lake. The landscape is taiga woodland and boreal for-
est. The basin has three meteorological stations and one streamflow gauging
station. This site represents extreme landscape diversity with exposed rock,
soil and peat underlain by permafrost, as well as both large and small lakes
—all give a different response to water runoff. Lake connectivity relation-
ships during runoff are being modeled to explore water storage patterns and
runoff response.

Streamflow measurement



IP3 contributes to better weather and climate
prediction, to estimation of streamflow from un-
D@B gauged basins, to calculating freshwater inputs to
the Arctic Ocean, and to sustainable manage-
ment of mountain and northern water resources.
Improved Processes & Parameterisation Study of snowmelt modeling, water storage, and
for Prediction in Cold Regions streamflow are essential for a better understand-
ing of how climate change affects our freshwater
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Scolty Creek

Scotty Creek represents a flat region of boreal forest with wetlands
and low-lying bogs in a zone of discontinuous permafrost. Study of
soil thaw and runoff on peat plateaus is the focus of this research site
located roughly 50 km south of the confluence of the Liard and
Mackenzie Rivers. Runoff occurs mostly through the subsurface
rather than over ground requiring an improved understanding of
frost table depth as it relates to runoff. Permafrost in this region is
undergoing change with peat plateaus underlain by permafrost being
converted to bogs and wetlands through permafrost thaw. Permafrost
thaw leads to changes in drainage for wetlands and complicates
model development in representing these changing conditions.

Shifting permafrost boundaries

Polar Bear Pass

Polar Bear Pass is located on Bathurst Island, Nunavut, 120km northwest S5
of Resolute. This arctic wetlands research site is an important national -
wildlife area, underlain by continuous permafrost with a polar desert-type

climate. While winter snowpack is one of the most important water re-
sources for Arctic ecosystems, ongoing research is looking at the impor-
tance of rainfall in continuous streamflows. Hillslope creeks are important

for recharging wetlands; however, after snowmelt, flows require substan-
tial rainwater input for continuous streamflow to sustain these wetlands.
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Drifting snowpack
Photos, diagrams and research provided
by IP3 network members



