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GWFO Facilities at USask
Instrumented Sites
Rocky Mountains
Athabasca Glacier
Bow River Headwaters (Bow Hut)
Peyto Glacier Research Basin
Helen Creek Research Basin
Fortress Mountain Research Basin
Burstall Creek
Marmot Creek Research Basin
Sibbald Wetlands
Prairies
Chappell Marsh Conservation Area
Kenaston/Brightwater Creek 
Mesonet Site

Outlook CAN-SK Irrigation 
Diversification Centre
Clavet Livestock and Forage 
Centre of Excellence
St. Denis National Wildlife Area
Duck Lake
Buffalo Pound Lake
Boreal Forest
Old Black Spruce Site – Boreal 
Ecosystem Research and 
Monitoring Sites (BERMS)
Old Jack Pine Site (BERMS)
Fen Site (BERMS)
Saskatchewan River Delta
Hannin Creek

Deployable Systems
Coldwater Laboratory, Canmore, 
AB
Prairie and Boreal Research 
Systems, Saskatoon, SK
Smart Water Systems Laboratory, 
NHRC, Saskatoon
SK Water Chemistry and Ecology 
Laboratory, NHRC, Saskatoon
Water Laboratories
Multi-purpOse Soil Testing Facility 
(MOST) and Isotope Laboratory, 
Saskatoon, SK
Saskatchewan Water Chemistry 
and Ecology Laboratory, NHRC, 
Saskatoon



Facility Booking



USask GWFO Instrumented 
Sites and Research Basins



2025 drought
• The 2025 drought across Canada was severe and variable, worsening 

through spring and summer before partial late-season relief in some 
areas.  Severe in northern parts of the Sask River Basin
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2025 wildfire season and damages
• Canada 2025 wildfires:

• Second-largest area burned on record 
• Massive fires in Saskatchewan and Manitoba.

• Saskatchewan 2025 wildfires: 
• record or near-record area burned, 
• multiple very large fires, and 
• tens of thousands of people evacuated.

• USask GWFO sites in the Canadian Rockies, Boreal Forest and Prairies tracked 
• low winter snowpack development 
• low river flows, 
• Low soil moisture

• Subsequent record summer temperatures and variable precipitation led to river water shortages, 
reduced hydroelectricity generation, severe agricultural drought and record provincial wildfires. 

• GWFO observations allowed weeks to months of lead time to anticipate the extent and severity of these 
events. 



2025 wildfire season and damages – BERMS
2 of 3 BERMS 
facilities (Fen 
and Old Jack 
Pine) were 
lost



New investments and expansion of 
infrastructure

• Isotope Ratio Mass Spectrometry 
analyses of extracted soil and or 
plant water for 2H 18O analyses 
that minimize co-extracted 
isotope contamination (Jeff 
McDonnell). 

• The new system is able to run 2H 
and 18O simultaneously and has 
excellent memory and drift 
control.



GWFO supporting the ECCC/CSA Terrestrial 
Snow Mass Mission 



Glacier Monitoring – Global Water Futures Observatories



Peyto Glacier Retreat – 2019-2025

Old Station           New Station



Peyto Glacier Ablation Extents 2019 - 2025 

Peyto Glacier: 508 m retreat, 31m ablation (lower ice) over six years, 2019-2025



Mackenzie River Basin 
MESH modelling

• The Mackenzie River basin 
cryohydrological model MESH, 
https://doi.org/10.1029/2024WR039
276, full permafrost, glacier, lake 
capabilities.  Changing vegetation.

• Concepts developed and modelling 
verified at GWFO research basins.  

• Envisioned during the Mackenzie 
GEWEX Study in the 1990s.  

• The results show dramatic 
hydrological, permafrost and glacier 
change by end of this century.   90% 
permafrost loss; earlier, higher 
streamflow peaks; mountain 
deglaciation.

https://doi.org/10.1029/2024WR039276
https://doi.org/10.1029/2024WR039276


New paper from Jeff McDonnell using a 
GWFO laboratory 

• Embolism resistance (drought tolerance) explains 
about half of the variation in shallow vs deep 
water use by trees during the dry season.

• On hills, most dry-season transpiration (~70–85%) 
comes from shallow soil recharged by current 
dry-season rainfall, implying very “young” 
transpiration water.  High embolism resistance.

• Valley transpiration uses deeper water sources as 
well.  Lower embolism resistance

• Process-based constraints and a trait link (P50 → 
water source depth/age) can be directly 
incorporated into land-surface and Earth system 
models to better represent Amazon moisture 
recycling and drought response.

https://water.usask.ca/hillslope/documents/pdfs/2025/nehemy_2025.pdf 

https://water.usask.ca/hillslope/documents/pdfs/2025/nehemy_2025.pdf


Public Outreach – Science Walk at Buffalo 
Pound Provincial Park, SK
• The Science Walk, set up in 

2025, describes the 
importance of Buffalo 
Pound as a water supply 
and recreational lake

• provides information about 
the monitoring work done 
in partnership between 
USask and the treatment 
Plant

• Links to data feed and other 
resources



New Citizen Science Project
231 submissions since July 2025!



https://gwf.usask.ca/outcomes/the-great-thaw.php 



Proposed Timeline 

 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 
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S'MG1.1. Global Cryosphere Monitoring 

Inventory 
  

 MG1.2. Enhance Monitoring Capabilities  

  MG1.3. Make Observations Actionable 

OC2: 

Actionable 

Cryosphere 

Prediction 

MG2.1. Review and Guide Predictive 

Cryosphere Capabilities 
  

 MG2.2 Inclusive Cryosphere Prediction  

 
MG2.3. Creation of Decision-support and 

Outreach Toolkit 

OC3: 

Cryospheric 

Risk 

Management 

Solutions 

MG3.1. A Global Cryosphere Risk 

Assessment 
 

 
MG3.2. Cryosphere Loss Vulnerability 

Assessment 
 

  
MG3.3. Operationalise Risk Management 

Solutions 

OC4: 

Adaptation to 

Cryosphere 

Loss 

MG4.1. Incorporating Cryosphere Loss into 

Adaptation Strategies 
 

 
MG4.2. Co-Develop Adaptation Strategies 

for those Living in and with the Cryosphere 
 

 
MG4.3. Establish the Global Cryosphere 

Adaptation Knowledge Hub 

MG5.1. Policy Integration and Engagement  

UN’s Decade of Action for 
Cryospheric Sciences

Proposed Timeline
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