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Research sites in Canadian permafrost
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Immatsiak network location
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Recent climate variability and impacts
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Motivation and Objectives

Provincial Groundwater Monitoring
Network

Assess the impacts of climate
change on groundwater resources
(Quebec Climate Change Plan)

Immatsiak network (meaning
“source of fresh water” in
Inuktitut), Umiujaq

Study the groundwater dynamics in
permafrost environments

Hypothesis 1: Improved
groundwater availability

Hypothesis 2: Groundwater flow
increases permafrost degradation
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Drilling campaign June 2012
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Sampling campaign July 2013




July 2013
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November 2014
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Conceptual Cross-Section
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HEATFLOW/SMOKER Model e ot 9013
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Numerical Simulation Approach: |
HEATFLOW/SMOKER Surface b.c..
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Viscosity (kg/m-day)

Density (kg/m®)

Fluid Viscosity and
Density Functions:
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Borden Thermal Injection
(Molson et al. WRR, 1992)

104 days after injection
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The Borden Thermal Injection Experiment
HEATFLOW/3D Simulation

(seeMolson et al., Water Resour. Res., 28 (10), 2857-2867, 1992)
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Permafrost Evolution: Umiujaq
Temperature & flow lines

Case B: (warmer)
Base T= +2°C

Initial T= +5 °C
lce T= -5°C
Air T

min

=-20,A=+25"°C
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Permafrost Evolution: Umiujaq
Temperature & flow lines

365.00 days
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