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(I) Failure to link important features of climate, hydrology, water quality,
ecosystem, and water management systems. Important positive and negative
feedback loops, tipping points, and dynamical behaviour of these human-
natural systems are not included in current modelling schemes.

Overarching Challenges

(Il) Fragmentation in operations, management, and governance of Canadian
water resources systems leads to piecemeal science, policy, and modelling.
Our research transcends artificial boundaries (international, provincial, and
local) and provides information at scales appropriate for decision-making.

(I1I) Current practice assumes stationarity, the idea that the past empirical record
is a basis for understanding the present and future conditions. We now know
that stationarity is dead and that our environmental systems are in the
throes of unprecedented climate and environment change.
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LooKING INTO THE FUTURE

Average Summer

SCENARIO !SC‘@\\_I/_:R_’\_/ Precipitation in 1986-2005

170° W 150°W  120°W 90°W 60°W 40° W 30°W 20° W
1 1 1 T Ll 1 T T T I{QUV,, 1 T Ll L | : !
1 IMPC ; . = x|  Cascadeof RGP 85} N
i 2t .-.S::intJohn’r ) U ncertalnty i | i // 5;’2 ii{| o ; 2016'2?35
|7 | Great Lake-St Lawrence T : HCP 26 : <_________ __________>:_8% to + O%
- Nelson-Churchil (C M I P5 ) y E : !
g‘ Mackenzie E +2.5%§

[H& i Lol
M ipe el
{1 RR IS 1 |
% RIS RO R B AR R

Realisations

2080-2099
—:18% to +18%

Asong Z. E., Hawkins, E., Razavi, S., et al. Climate change projections 20 10 % Chaonge in 10 20
for scenario-led hydrological impacts assessment: Rethinking ho e ey .
| Y gical Imp NKINg oW W Average Precipitation (CMIP5)

interpret the cascade of uncertainty for effective adaptation. In Prep. 4




System
State
b I DIDN'T HAVE ANY STUDIES HAVE SHOWN ¢ o4y
ACCURATE NUMBERS THAT ACCURATE x| ™Many
SO I JUST MADE UP NUMBERS ARENT ANY  I5] ctup1Es  EIGHTY—
THIS ONE. MORE USEFUL THAN THE SHOLWJED SEVEN.

ONES YOU MAKE UP.

)
i

Alternative Future

States of the World E P—
623813

THAT? (

www.dilbert.com scottadams®@acl.com
5308 ©2008Scott Adams, Inc./Di

Today Future

™ Is the “predict-then-plan” paradigm obsolete? (Top-Down Decision Making)

™ How can we minimize vulnerability when the future deviates from

our assumptions about it?
(Bottom-Up, “Robust” Decision Making: “Scenario Discovery” and “Building Resilience”)
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“Resilience” is the capacity to buffer and adapt
to major changes and shocks and therefore to
maintain function.

Identify alternative future states of the world .
(including development and policy scenarios) l

Simulate the coupled human-natural system
under the full range of scenarios

. |

Identify and address vulnerabilities
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Time Horizons and Objectives
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[ ] core Modelling Positions Short-term Forecast Medium-term Prediction and Long-term Projection and
[ ] Core Computer Science and Real-time Operation Weekly to Seasonal Management Seasonal to multi-decadal Planning
Positions 1 t .
Seasonal forecasting based on NWP - WRF runs & coupled with |
teleconnection, ocean WREF-H |
’ -Hydro
Atmospheric Models ECCC G E M temperature, and other climate ;
signals |
1
[
Flood Forecasting - GEM-Hydro Hydrological Modelling (MESH/VIC/HYPE/CRHM) |
Terrestrial Models Catchment water quality modelling (SPARROW, HYPE,) -
(including groundwater, small lakes ‘ Data assimilation — snow, soil streamflow !
and wetlands, energy, nutrient, and || Next generation modelling (CHM) - hydrology & water quality | I

carbon) ‘

Integration of water quality modelling with hydrologic modelling (emphasis on forecast)

‘ River and lake water quality modelling ‘ |
Riverine Models . ‘ Flood Plain Modelling and Risk Analysis :
(including large lake models, deltas, River Ice MF)d‘elllr)g and data i
hysical, chemical, biological) __assimilation __ |
pny ’ ’ g Data assimilation — SWOT, river ice, .
drone-based Lidar I
Real-term (operational) water |

. Medium- to long-term water resource system modelling (MODSIM/WEAP)

resource system modelling

Management Models Hydro-economic modelling |

Developing advanced visualization tools for stakeholder engagement I




Visualization

Visit http:;!-g%erlh%usask.ca/

(In Progress)
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Review of the Meeting Ag
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Louis' Loft, 93 Campus Drive, University of Saskatchewan, Saskatoon

Ohjective:

This 15 the second annual IMPC mecting for the IMPC team to present, evaluate, and discuss their
research progress and strategies for knowledge mobilization in the second year of the research
program. This will be done m collaboration with the GWF core modelling team. Investigators,
HOPs, the GWF core modelling team, collaborators, and representatives of varnous local,
provincial, and national stakeholders/users are invited to attend this meeting.

Day 1: Wednesday, June 12, 2019

Bo0-8:30 Registration and Refreshments

Theme A, Chair: Stadayvk

B:30-R:45 Welcome, IMPC Overview, Meeting Agenda Razavi

B:d5-0:15 GIWS vmaon for Integrated Large Scale Modelling Farmighiert

Gilobal Water Futures: modelling progress, amnd new oppartunities

G:15-9:30 Pomeroy
for mternational modelling and predaction omemay
GWF Core modelling Team: Progress, Challenges and

9:30-9-45 Pretromire/Clark
UOpporiuniles.

G5 10440 High-resolution atmosphenc modelling (A1) Li

1000 10-30 Progress m model couplings for water quality & river o Lindenschmidi

modellmg (A3 and Ad)

Seadnyk/ Famigliei
1=20-10:35 hscussion i/ amiglettl

(moderator)
35-11:00 | Coffee Break
Theme A (Contd), Chair: Lindenschmidi

001 1:15 Improving large scake models through representation of cold Pamesay

regions processes: advances and next steps (AZ) 3
11:15-11:30 Canadian Hydrological Model — status and prospects Marsh
11:40-11:5% Progress with HYPE hydrological modelling Stadnyk/ Awoye
11:30-110:40 Progress with MESHAGEM-Hydro Prancz
11:85-12:08 Madel inter-comparison and multi-model analysis (A%) Mai Tolson
12-05-12:15 Diata Mamagement in GWF: Information for Maodellers Peterson
12:15-12:30 | Discussion Linderschmidy Pomenny

(maodirator)
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THEME A:

Integrated

Earth Systems
Modelling

THEME B:

Water Management
y Modelling, Coupling
Human-driven and
Natural Systems

IMPC

THEME C:
Decision Making
under Uncertainty
and Non-stationarity THEME D:
User Engagement

and Knowledge Mobilization

Agenda Highlights:

= Lightning Talks (HQP)

= Café Table Discussions

= Modelling Integration Plenary

= User Panel: Vision and Future Planning



Ag-Water Expo

GLOBAL WATER FUTURES PRESENTS

AGRICULTURE-WATER
RESEARCH EXPO

An interactive workshop to showcase the latest
research to help address current and future
agricultural water-related challenges in the Prairies

LOUIS' LOFT, MEMORIAL UNION BUILDING
UNIVERSITY OF SASKATCHEWAN
93 CAMPUS DRIVE, SASKATOON

JUNE 14, 2019 | FRIDAY | 8:30 AM - 2:30 PM

Visitor parking - Lot 1 (south of Place Riel - see map)

PROGRAM

8:30 AM

Registration
Light refreshments, coffee and tea

9:00 AM

Welcome and Introduction
Overview
Project Presentations

9:45 AM
Self-guided tour of Research Expo

11:30 AM

Lunch

12:30 PM

Practitioner-led Roundtable Discussions

2:00 PM
Conclusion and Wrap-Up

2:.30 PM

Workshop close
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With attendees from:

* Agriculture & Agri-Food Canada

* Saskatchewan Ministry of Agriculture

* Saskatchewan Water Security Agency

* Saskatchewan Crop Insurance
Corporation

* Saskatchewan Association of Rural
Municipalities

* Saskatchewan Ministry of
Environment

* Saskatchewan Cattlemen's
Association

* Mistawasis Nehiyawak

* Muskeg Lake Cree Nation

* Redberry Lake Biosphere Reserve

* South Saskatchewan River
Watershed Stewards

* Ducks Unlimited Canada

* North Saskatchewan River Basin
Council

And more....
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Exciting Two Days Ahead!




