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= Brief Overview of Wolf Creek Research Basin
and Previous Research

= Background and Scientific Objectives
= Research to Date

= Future Program
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Location:
60°31 N, 135°31’ W

Area:
Approx. 200 km?

g Elevation Range:
800 to 2250 m a.s.l.

(3 ecozones)

" Mean Annual Precipitation: === - N
300 to 400 mm (40% snow). .~ - = i

Mean Annual Temperature: Sl -
=200 : \
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Black spruce Birch and aspen

&= Perennial flow (sub-, intra-, permafrost water) Organic layer
&= Seasonal flow

£ Spring

- Permafrost

Re transported silt

Weathering bedrock

Bedrock (Schist)

Figure Source: Encyclopedia of Hydrological Sciences, John Wiley & Sons, Ltd.
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=|n the alpine subartic, topography is not the key element

controlling the position of the water table and contributing
areas as in temperate regions
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=Certain ecosystems are more capable
of trapping snow, enhancing runoff
production and developing a soil profile
capable of conveying water rapidly to
the stream

=Tall shrubs have a particular efficacy in
trapping snow and generating runoff



Discharge (L s™)

400

300

200

100

300

200

100

300

200

100

a b 1.00

’ Two-component : Two-component
r 0.75
r 0.50
Pre-event Water Pre-event Water L 025
1 ,:"; Event Water |—'—‘ ,J‘ﬂlil\'/\el\r;r\zl’:t\g?’\"‘-\—\— 0.00
1.00

c. s%-poc | | ¢ §%0-DoC
Groundwater | 070
Groundwater - 0.50

Organic Layer

i o
Event Water Event Water 0.00

e s*o-spc| |f §'®0-spC
- 0.75

Groundwater Groundwater
- 0.50
Organic Layer Mﬁm_ 0.25

17 18 19

26 27 28 29

July 2001

Water Fraction

Discharge (L s™)

580 SWE (mm)

Water
Fraction

*Intra and sub-permafrost groundwater
contributions are poorly characterized

*New results highlight the importance
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of this water in discontinuous
permafrost catchments
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= Determine how connectivity in the drainage network controls
streamflow response at the Hydrological Response Unit scale

= |Improve understanding of frozen solil infiltration and hydraulic
properties
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*Nested watersheds among ecozones

O Study Site

@ Stream Gauge
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combined with distributed runoff data to evaluate the
role of different ecozones, topology and channel

processes on streamflow generation.
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Major ion chemistry and stable isotopes will be
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*Mapping hydrochemistry to evaluate source areas
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Fig. 7. Spatial variation in Gran alkalinity in the Feshie catchment (a) May 2002, (b) Qys. (c) Qs.

Celina Ziegler — MSc (ion analysis conducted this week)
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*High-frequency water quality data as a way forward
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=Utilize high-frequency data with time-
series analysis to provide new light on
basin-wide hydrological controls
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) Research Approacn - Organic Sois

* Field and Laboratory studies of organic soll properties
— Frozen and thawed soll infiltration/percolation studies
= (tracer/TDR)
— Pressure plate analysis
— Image analysis (Quinton)
— Air permeameter experiments
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= Develop basin parameterization strategies to represent
HRU processes and interactions

— Dr. Yinsuo Zhang




