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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

ggldwater Laboratory, Canmore,

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,
askatoon, SK

Saskatchewan Water Chemistry
and Ecology Laboratory, NHRC,
Saskatoon



Facility Booking

Global Institute for Water Security PEws Q

X ————

Mome Abouts Facilitiess Instrumented Sites Data+ Outreachs News & Events+ Search  Login

About~ People~ Research & Partnerships ~  News & Events ~  Opportunities & Resources ~ Servica/soolingi U Donating to GIWS

Smart Water Systems Laboratory

General Info

Equipment & Laboratory Booking

Service/Purpose
to ganarato basaling and 1

nd IR ¢

 tarrastrial along wit

u d hyperspactral, o
orm the observation of Canadian waters by detect

Tha SWSL 1

y =t

n water quantity and quality at high re

sensitive data on land 2 change:

Benots o L dnta
- Naw tor ana watar quality and qui
reased ability to prodict the threat of disaster from floods and d
- Information for commuNItes and INAUSHIeS 10 redUGE ANd MANAGE thair Neod sk

« Information for farmers and ran to manage drought impacts on food production
- Naw 1o davalop hnologies In Canada

Lab Equipmant
-3 (Stugants, ana s

oot mounted continuous operation) (PwriPak’)
Modal F370)

Contents

GIWS offers workspaces, Y lab i field and rental
trucks to our members and partners. Reservations can be made online via QReserve.

Booking with QReserve

Available Resources 1f you do not yet have access to the GIWS QReserve, please click below to request access via the Losation

online form.
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Booking with QReserve o Y Tr

Once you have been added as a user, you will be able to submit reservations on QReserve. Fnone

« If your QReserve account uses your USask NSID, you will need to log in to QReserve with your Fee for Service

USask credentials using the "USask QReserve Login® link below.
« If your QReserve account does not use your USask NSID, you will need to log in to QReserve with a
regular account using the “Non-USask QReserve Login® link below.
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After you sign in, the GIWS QReserve site will appear on your list of QReserve Sites. You can browse our
resources from that site.

Available Resources g

Click on a lab or location below to view the equipment and services available for booking, and their

rates. il "
GIWS Vehicles, Workspaces, and Resources v i o I
McDonnell Hydrology Laboratory / Stable Isotope Lab v ol core: BN Mavic 2 B e = 3
Saskatchewan Water Chemistry & Ecology Lab - Field Equipment & Lab Services v ' '




USask GWFO Instrumented
Sites and Research Basins

USask GWFO instrumented sites
and research basins

USask GWFO instrumented sites
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Old Black Spruce (OBS) - Boreal

Ecosystem Research and Monitoring Sites (BERMS),
White Gull Creek, SK
Hannin Creek

Old Jack Pine (OJP) - Boreal

Ecosystem Research and Monitoring Sites (BERMS),
White Gull'Creek, SK

Fen

Duck Lake

St. Denis
National
Chappell' Marsh Wildlife Area
Conservatlop Atea Clavet Livestock
and Forage Centre
of Excellence

Outlook CAN-SK
Irrigation
Diversification Centre

Kenaston/Brightwater
Creek Mesonet Site

Buffalo
Pound Lake

- Boreal Ecosystem Research
and Monitoring Sites (BERMS),
White Gull Creek, SK

GWFO instrumented sites
and research basins
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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

Bl Enas, ATt corscn Canadd

Conditions as of May 31, 2025

Drought Intensity




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
* lowriver flows,
* Low soil moisture

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

* GWEFO observations allowed weeks to months of lead time to anticipate the extent and severity of these
events.
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New investments and expansion of
Infrastructure EA-RMS

* |sotope Ratio Mass Spectrometry
analyses of extracted soil and or
plant water for 2H 180 analyses
that minimize co-extracted
Isotope contamination (Jeff
McDonnell).

* The new system is able to run 2H
and 180 simultaneously and has
excellent memory and drift
control.




GWZFO supporting the ECCC/CSA Terrestrial
Snow Mass Mission
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Glacier Monitoring — Global Water Futures Observator




Peyto Glacier Retreat —2019-2025

Peyto Glacier Surface Profiles 2019 - 2025
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Peyto Glacier Ablation Extents 2019 - 2025

195.71
120.69
80.05
33.61
65.78

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
hydrolo%ical, permafrost and glacier
change by end of this century. 90%
permafrost loss; earlier, higher
streamflow peaks; mountain
deglaciation.
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Suppuﬂing Information may be found in

Water Resources Research’

RESEARCH ARTICLE
10.1029/2024WR039276

Key Points:

«  Streamflow is expected to peak higher
and earlier for most subbasins of the
Mackenzie River Basin in response to
climate change

»  Most of the basin is expected Lo be
permafrosi-free by 20805 under
RCP8 .5 resulting in higher connectiv-
ity and larger subsurface flows
L on of

F ¥ od B Lani
AT NS o scnces

mk
The Impact of Climate and Land Cover Change on the
Cryosphere and Hydrology of the Mackenzie River Basin,
Canada

Mohamed E. Elshamy'?
Mohamed Abhdelhamed'

, John W. Pomeroy' (', Alain Pietroniro®* (', Howard Wheater'* ), and

'Global Institute for Water Security, University of Saskatchewan, Saskatoon, SK. Canada. *Centre for Hydrology.
University of Saskatchewan, Saskatoon, SK, Canada, *Schulich School of Engineering. University of Calgary. Calgary,
AB, Canada, *Department of Civil and Environmental Engineering, Imperial College London, London, UK

headwaters is expected to reduce
summer flows with implications for
waller resources management and
navigation

Supporting Information:

Abstract Northern basins are projected to continue warming at rates higher than the global average, with
the impacts of warming compounded by concomitant deglaciation, permafrost thaw and vegetation shifts. The
Mackenzie River Basin drains headwaters in the glaciated Canadian Rockies to the Arctic Ocean and is mostly
underlain by permafrost. Scenarios of future change in this basin were simulated using the MESH distributed
hydrological-cryospheric land surface model. MESH was forced with bias-corrected, downscaled RCM
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https://doi.org/10.1029/2024WR039276
https://doi.org/10.1029/2024WR039276

New paper from Jeff McDonnell using a
GWEFO laboratory

ENVIRONMENTAL SCIENCES | )
* Embolism resistance (drought toleranceg explains PNAS
a bO ut h a l.f Of th e va I’I atIO N | NS h a llOW VS gee p Emb.ol‘ism‘ resistance sgpp.ortf the contribution of dry-season
water use by trees during the dry season. precipitation to transpiration in eastern Amazon forests

* 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

most of the local rainfall during the dry in the Amazon
into the atmosphere. However, the sou Significance

Transpiration sustains the water
balance and climate of Amazon
forests. During the dry season, it

well. Lower embolism resistance

water use water use Dry season transpiration
source water

* Process-based constraints and a trait link (P50 >
water source depth/a ge 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

water use

520 es AR ]



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

Buffalo Pound Water Treatment . _ __ -
Plant and the University of o =K =

importance of Buffalo ey

Buffalo Pound Lake for more than a

Science Walk: Buffalo Pound Lake Research Site

Learn more about the partnership
and research happening at Buffalo
Pound Lake!

supporte rs (Photo: Mark Ferguson, University of Saskatchewan)
decade.

Pound as a water supply

provide early warnings of challenging
water quality conditions, and helps 6] Gl tor B | Scoo L O Water Security INNOVATION.CA
S Rastey ot b el

and recreational lake =t - - —
extreme wind or calm hot weather.

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

 Links to data feed and other
resources

Research on Buffalo Pound Lake is ongoing and covers multiple topics. It is supported by researchers
atthe University of Saskatchewan, the University of Regina and other universities, personnel at the
Buffalo Pound Water Plant, g agencies, and funding agencies.




Castor Tracker

Be a community scientist and help us gather data!

Beavers (part of the genus Castor) can be found living in water bodies across
Canada. They are skilled builders, capable of constructing impressive dams and
lodges. These extraordinary structures can completely change how the landscape
looks and functions over time, These structures can cause conflict when close to

humans because the altered water levels can cause flooding. In stru ctions
Castor Tracker Is a community science project with the goal of learning more Place your phone in
about how beavers alter their environment. By gathering photos throughout the the cradle as shown

year (from community scientists like you!) we'll be able to track changes in both
the dam and the water level. These data will be the starting point for a system that
helps to handle conflicts between humans and beavers as they come up in an
effective and sustainable way.

C2B

Take a photo without
zooming in or adding
special effects

|m

Scan the QR code
below and follow the

Beavers influence

New Citizen Science Project m

n

231 submissions since July 2025! R

R
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T H E G REA T H AW THE GREAT THAW:

A Homage in Art to the Vanishing Cryosphere a Homage in Art
< . A to the Vanishing Cryosphere

Authors:

JOHN W. POMEROY
TREVOR D. DAVIES
GENNADIY V. IVANOV

@Y 2025 Seririsint,

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




Decade of Action for Cryospheric Sciences

Our cryosphere - glaciers, ice caps, snow and permafrost - is melting at

) : 4
U N S De Ca d e Of ACtIO n fo r Decade of Action for Cryosphe«ie

. . Sciences (2025-2034)
Cryospheric Sciences

Proposed Timeline

Endorsed by the UN, the Decade of Action for Cryospheric Sciences

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 (2025-2034) is 3 glob effort to boost research and drive urgent

action to protect Earth's frozen areas. This initiative calls on scientists,

governments, and communities worldwide to unite and protect the
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