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This Network aims to understand, diagnose
and predict interactions amongst the
cryospheric, ecological, hydrological, and
climatic components of the changing Earth
system at multiple scales with a geographic
focus on Western Canada’s rapidly
changing cold interior.
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CCRN Research Programme

* Focused on Canada’s western interior cold regions
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The Network

* Funded for 5 years under the NSERC CCAR Initiative
* Leveraging $24 million in-kind support
e Linked to GEWEX, CLiC, GEO, NCAR, NASA, and more

* 36 Canadian researchers
* Additional researchers continuing to join Network

* 15 international collaborators (USA, China, UK, France,
Germany)
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Canadian Inst

e Canadian Universities

University of Saskatchewan
University of Calgary

University of Manitoba
University of British Columbia
Wilfrid Laurier University
McMaster University

University of Guelph

Université du Québec a Montréal

* Federal Government Partners

Environment Canada
Natural Resources Canada
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tutional Partners

Agriculture and Agri-Food Canada
Parks Canada

* Provincial and Territorial
Government Agencies

Saskatchewan Water Security
Agency

Government of Northwest
Territories

Yukon Environment

Alberta Environment and
Sustainable Resource Development

Government of Manitoba
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International Partnerships and Synergies

* World Climate Research Program (GEWEX, CLiC) and Group
on Earth Observations (GEO

* SaskRB is a GEWEX Regional Hydroclimate Project; CCRN is a
proposed GEWEX RHP

2 GEWEX GHP cross-cuts proposed, 1 MIP

* Collaboration with NCAR, NASA
* AirMQOSS, SMAP
* Arctic-Boreal Vulnerability Experiment (ABoVE)
* High res WRF simulations for SaskRB
* Participation in key initiatives
e Circum-Arctic Environmental Observatories Network (CEON),

Arctic Observing Network (AON), Circumpolar Active Layer
Monitoring (CALM) Network
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Changing Cold Regions
Network Study Domain

Water, Ecosystem, Cryosphere
and Climate Observatories

"' Western Cordillera
1: Celumbia lcefield. AB
2: Marmol Creek Research Basin, AB
3: Wapta lceficldPeyto Glacicr, AB
4: Lake O'Haia, BC
S: Wolf Craek Research Basin, YT
6: Brintnell-Bnlogna leefield, NVWT

~ Boreal Forest

7: Boraal Ecosystern Resaarch and
Menitonng Sites (BERMS), White Gull
Cregk, SK

" Prairie
&: St. Denis National Wilclife Area, SK

9: KerastenyBrigntwater Creek Mesonet
Sita. SK

10: West Nose Creek, AB
2. Sub-Arctic Lowlands

11: Trail Valley Creek, NWT

12 Havikpak Creek, NWT

13 Scotly Creek, N\WT

14: Baker Creck, NWT
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Water, Ecosystem, Cryosphere and Climate
(WECC) Observatories

* A network of WECC Observatories combine
meteorological, hydrological, ecosystem, and
cryospheric observations with multi-scale coupled
models from the surface to the atmosphere.
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CCRN Research Programme: Thematic

Approach

A. Observed Earth System Change in Cold Regions -
inventory and statistical evaluation

B. Improved Understanding and Diagnosis of Local Scale
Change

C. Upscaling for improved Atmospheric Modelling and
River Basin Scale Prediction

D. Analysis and Prediction of Regional and Large Scale
Variability and Change

E. Outreach and Engagement

www.ccrnetwork.ca | www.usask.ca/water



a UNIVERSITY OF
H BN SASKATCHEWAN
Global Institute for
Water Security

Theme A: Observed Change

 How have the hydrological, ecological, cryospheric and
atmospheric components of the Earth system changed over the
last 30 years in response to climate warming?
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Theme B: Diagnosis of Local Scale Change

How have interacting Earth system processes changed in response to

changing climate?

How can fine-scale process models be improved to better diagnose for key

factors governing change?;

What are the interactions amongst climatic, hydrological, ecological and
cryospheric drivers, processes and feedbacks, and thresholds leading to

system changes at local scales?

* Process studies
* Improved local scale models

 Diagnosis of past changes

~TIN-based
“-modelling

Snowpack modelling - CRHM

— reference simulation
+1°C
+2°C
+ 3C
— +4°C
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Theme C: Upscaling Models for Prediction

 How can our large-scale predictive models be improved to
better account for the changing Earth system and its
atmospheric feedbacks?

e Land surface model development and testing
* Large scale hydrological model development and testing

Resolution im 100 m 100m - 2 km 2-10km 10km - =10 km
Landscape type  Pattern/tile
Tile/HRU Tile/HRU Grid/small basin Multi-grid/medium basin Multi-grid river basin
Point Hillslope Sub-basin Basin Mesoscale Regional
Prediction Terrestrial Previous LSS Scaling Methodology _
Open Water -

A
Snow and Ice

Parametrization Terrestrial
Open Water
Snow and Ice

CCRN Scaling Methodology

Process Terrestrial
Open Water
Snow and Ice

MESH MESH MESH
MODELS GeoTOP  CHRM CHRM CHRM
GEM-LAM GEM GEM GEM
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Theme D: Analysis and Prediction of Large
Scale Change

 What governs the observed trends and variability in large-scale
aspects of the Earth system and how well are these factors and
effects represented in current models?

 What are the projected regional scale effects of Earth system
change on climate, land and water resources?
* Large scale land surface and climate controls
* Changing climate, land surface and large scale hydrology
* Atmospheric circulations, temperature and precipitation
* Water resources, cryosphere and ecosystems
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Theme E: Outreach and Engagement

* How do we apply and transfer our results to
government and other stakeholders?

* User community workshops,
* Popular science articles in the public media,

* Development of short-courses on predictive tools and other
issues

= Water
Security in
WESEN
Canada:
Progress and
Prospects
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The Future

* Over the next five years, CCRN will:
* Improve our understanding of recent Earth system change in
the cold interior of western and northern Canada
 Advance water, weather, climate and environmental
prediction

* Improve our understanding of Earth system processes and
their representation in hydrological, atmospheric and
ecological models

* Enhance our capability for water management
* Train the next generation of Earth System Scientists

* Provide high quality datasets for change assessment and
model verification
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CCRN Participants

Network Investigators and

Collaborators

* V. Arora (EC)

J. Baltzer (WLU)
e A.Barr (EC)

* P. Bartlett (EC)

* A. Berg (UG)

* A.Black (UBC)

* B. Bonsal (EC)

* S. Carey (MU)

M. Demuth (NRCan)
V. Fortin (EC)

J. Hanesiak (UM)
M. Hayashi (UC)
W. Helgason (US)
A. Howard (AAFC)
D. Hudak (EC)

* A.lreson (US)

E. Johnson (UC)

J. Johnstone (US)

B. Kochtubajda (EC)
M. MacKay (EC)

P. Marsh (EC)

S. Marshall (UC)

J. McDonnell (US)
A. Pietroniro (EC)

J. Pomeroy (US)

W. Quinton (WLU)
C. Spence (EC)

R. Stewart (UM)

K. Szeto (EC)

J. Thériault (UQAM)
M. Turetsky (UG)

G. van der Kamp (EC)
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W. Wu (PC)

H. Wheater (US)
D. Yang (EC)

X. Zhang (EC)

Board of Directors

Jim Bruce (EC, ret.; chair)
Michel Jean (EC)

Donna Kirkwood (NRCan)
Davjd Livingstone (GNWT,
ret.)

Ming-Ko Woo (MU, ret.)
Wayne Dybvig (SK Water
Security)

International Advisory

Committee

Eric Kasishcke (U Maryland)

Richard Harding (UK Centre
Ecology and Hydrology)

Larry Hinzman (U Alaska)
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