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From all 6 faculties =
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PURPOSE

1. Promote, support and demonstrate
Interdisciplinary water research.

2. Promote and support interdisciplinary
perspectives in water-related education.

3. Strengthen global networks and
partnerships with leading water
organizations and researchers.

4. Promote knowledge transfer and exchange
to communicate the impact of the
Waterloo’s research.

wate

INSTITUTE

% WATERLOO



INTERDISCIPLINARY RESEARCH THEMES

APPLIED HEALTH SCIENCES

* Public Health and Health Systems

» Recreation and Leisure Studies

ARTS

» Accounting and Finance

» Economics

» Philosophy

» Political Science

» Social Development Studies

ENVIRONMENT

» Environment, Enterprise and Development

» Environment, Resources and Sustainability

» Geography and Environmental Management
Planning

ENGINEERING

» Architecture

» Chemical Engineering

» Civil and Environmental Engineering

» Electrical and Computer Engineering

* Mechanical and Mechatronics Engineering

» Systems Design Engineering

MATHEMATICS

* Applied Mathematics

» Computer Science

SCIENCE

» Biology

* Chemistry

» Earth and Environmental Sciences

HUMAN HEALTH AND WELL-BEING

Ensuring access to safe drinking water
and adeqguate sanitation for all.

THE GLOBAL WATER CYCLE

Understanding how global
change affects global
and local water cycles,
and identifying how we
can mitigate and adapt

to climate change.

THE BLUE ECONOMY

Raising awareness and
encouraging more efficient
use of water resources
within a circular economy.

URBAN WATER SYSTEMS

Developing innovative
technologies and
governance
structures to build
resilient cities and
communities.

WATERSHED MANAGEMENT

Managing the impacts of
human activities and land
use change on water
availapility and quality.
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Current Water Institute research within Human Health
and Well-being includes:

Understanding relationships between the
environment, water, and human health;

Effective water and sanitation schemes for maternal
and child health;

Understanding the burden of, and risks for,
waterborne infectious diseases in human
populations;

Assessing the impact of the extractive industry on
public health;

Developing integrated health impact assessment
concepts and methods;

Understanding the impact of natural disasters on
community and human health;

Developing nano-sensors and lab-on-chip devices to
test water quality.
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Current Water Institute research within Urban Water Systems includes:

“RBA“ « Investigating innovative and emerging drinking and wastewater treatment
processes and technologies;
WATER * Investigating the production of bio-energy and bio-chemicals from
biomass, and nutrient recovery from organic waste and wastewater;

SYSTEMS « Assessing the fate and removal of emerging contaminants in wastewater
systems;

* Investigating the use of nano-materials in wastewater treatment and nano-
devices for detection;

» Assessing the impacts of climate change on water treatment systems;

« Developing water and wastewater infrastructure asset management tools;

« Evaluating the environmental exposure and effects of emerging
contaminants in aquatic systems;

» Conducting field and numerical modelling studies on urban river
mechanics, hydraulics, and hydrology;

« Undertaking river restoration/rehabilitation and aquatic habitat
improvements;

» Developing risk assessment and management approaches for priority
substances;

* Developing integrated management approaches, including land-water
management, demand-focused water strategies, and the use of market-
based policy instruments.
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Current Water Institute research within Watershed Management includes:

Characterizing interconnected surface and groundwater systems;
Developing coupled surface and subsurface hydrologic models at mixed
spatial and temporal scales;

Assessing the effects of human activity and multiple stressors
(eutrophication, acidification, climate change, river regulation,
urbanization, species invasions) on watershed hydrology, water quality,
biogeochemical processes, and aquatic systems;

Advancing the understanding of the fluxes and transformations of
nutrients (phosphorus, nitrogen, silicon) and metals at the groundwater-
surface water interface;

Defining wetland and lake ecological functions and stressors;

Developing “smart” watershed data integration platforms to monitor
conditions in real-time;

Developing improved techniques for the prediction, remediation and
prevention of groundwater contamination;

Designing cost-effective ecological restoration and conservation activities;
Identifying and assessing, including economically, water policy and
governance arrangements, including integrated land-water management,
drinking water source protection planning, and forest management-based
approaches for water treatment resiliency.
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BLUE
EGONOMY

Current Water Institute research within Blue Economy includes:

Determining the value of water and aquatic ecosystem
services;

Defining market-based instruments for water management,
including water pricing;

Linking and integrating water accounts and economic
accounting systems;

Developing integrated hydro-economic models to support
water decision-making and policy at the watershed scale;
Studying the treatment of water risks and opportunities in
corporate water management;

Calculating the water footprint of organizations and products;
Developing smarter and more efficient water technologies and
systems;

Defining innovative, transboundary water governance models.
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Current Water Institute research within this theme includes:

« Optimizing the calibration of atmospheric and hydrologic
models;

« Estimating hydrologic extremes, and quantifying uncertainty,
under various climate change scenarios;

» Investigating linkages between hydroclimatology,
biogeochemical cycling, and surface-water chemistry;

* Understanding physical processes in oceans, lakes, and
wetlands and their effects on biogeochemical processes;

* Observing snow and ice hydrology through remote sensing,
modelling, and in situ measurement;

» Understanding the effects of climate change on aquatic food
webs;

* Examining the hydrodynamics of lakes and wetlands;

» Assessing water-related impacts and vulnerabilities from
climate change;

» ldentifying cost-effective mitigation and adaptive management
strategies at multiple governance levels.
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GLOBAL WATER FUTURES AT WATERLOO

_ Waterloo researchers
Inception and graduate students

Waterloo projects Funding

Led by Waterloo $15 M
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Presenter
Presentation Notes
Pillar 1: Diagnosing and Predicting Change in Cold Regions
Pillar 2: Developing Big Data and Decision Support Systems
Pillar 3: Designing User Solutions 


USER QUESTION-LED PROJECTS
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NANDITA BASU CLAUDE DUGUAY MERRIN MACRAE
Lake Futures Transformative Technologies Agricultural Water Futures
@Lake_ Futures @TTSW_GWF @AWF_Research
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Presenter
Presentation Notes
Lake Futures: Enhancing adaptive capacity and resilience of lakes and their watersheds
Led by Nandita Basu from Earth and Environmental Science
Aims to deliver adaptive watershed and lake management solutions that minimize trade-offs between lake ecosystems, water uses, and economic growth

Transformative Sensor Technologies and Smart Watersheds
Led by Claude Duguay from Geography and Environmental Management
Focuses on the development, testing, and pilot implementation of transformative technologies on a pan-Canadian scale, including terrestrial, drone, aircraft, and satellite remote sensing systems, as well as ‘smart’ sensor communication networks.

Agricultural Water Futures in Canada: Stressors and Solutions
Led by Merrin Macrae from Geography and Environmental Management
Will develop improved predictive tools, policy instruments and governance strategies for the sustainable management of water resources in the agricultural regions of Canada.
�







INNOVATION AND STARTUPS

MILLIONS OF LAKES RIGHT IN OUR BACKYARD SERVE AS
WINDOWS INTO EARTH'S ORGINS

Discovered that millions of lakes in
Canada’s Boreal Shield share physico-
chemical similarities with the Archean
oceans, and can be used as living
laboratories for studying ancient oceans,
greenhouse gas emissions, and harmful
algal blooms.

IMPROVING HEALTH RESPONSES IN ZAMBIA
. 0

Using satellite imagery and geographic
information systems to predict floods
and malaria “hot spots” in near real-

Using cellulose nanomaterials — those
derived from wood, plants, algae and
bacteria — to make water treatment
processes more sustainable.

Mchael Tam - Chemical Engiresnng %!: LIS wat@

WORKING WITH INUITTO UNDERSTAND AND
REVIVE DWINDLING FISHERIES

Working side-by-side with local fisheries and
the Government of Nunavut to implement a
restoration plan and train locals in science
monitoring techniques that, when combined
with their traditional knowledge, can be used
to ensure fish remain plentiful into the future.

QuantWave provides the first real-
time and portable tool to monitor the
pathogens in food and water without
complicated sample preparations and
pathogen labeling. This device can be
integrated into existing facilities,
minimizing the potential risk of
pathogenic contamination and
maximize the water safety.

Developed a number of highly
sensitive and selective fluorescent
sensors with catalytic DNA for heavy
metal detection, including lead,
copper, mercury, and cadmium.
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SEED GRANTS PROGRAM

- Earmarked funding ($150,000/year) to
- . - - Review
Catalyze new interdisci pl | nary Plastic debris in the Laurentian Great Lakes: A review
Collaboratlon, proposals and fu ndlng Alexander G.J. Driedger & B, Hans H. D, Kristen Mitchell, Philippa Van Cappellen

Journal of Great Lakes Research .

Wolume 41, Issue 1, March 2015, Pages 9-19

ELSEVIER

& Show more

https-fidci.org/10.1016/ jgir. 2014.12.020 Get nghts and content

« Since 2011, a total of $731,000 has been Uncder a Creatie Commons e
Invested in 43 seed grants projects.

« Areview of 31 projects funded from 2011
to 2017, shows that the program has
resulted in over $5 million in new,
“downstream” research funding -
Implying a Return on Investment of 9.6
over / years.
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Scholarly output

blished
1500+ Sinee2000
Research

19’000_'_ gg%%rs cited since | funding

53%

of papers by Water
Institute
researchers in the
top (Q1) quartile.

Ql mQ2 mQ3 mQ4

Web of Science. Water
resources journals for 2010-
17. Based 5-year impact
factors.
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Presenter
Presentation Notes
The Water Institute facilitates collaboration, supports excellence and promotes innovation in interdisciplinary water research and education. Today, more than 150 faculty members from all 6 University of Waterloo faculties and 23 departments are members of the Water Institute.




COLLABORATIVE WATER PROGRAM

Waterloo’s most INTERDISCIPLINARY academic program

Provides supplemental interdisciplinary training to
students in 11 “home” academic programs, Water Institute
provides centralized program support.

PARTICIPATING DEPARTMENTS/SCHOOLS

Applied Mathematics

Architecture

Biology

Chemical Engineering

Civil and Environmental Engineering

Earth and Environmental Sciences

Economics

Environment, Enterprise and Development

Environment, Resources and Sustainability
. Geography and Environmental Management
11. Public Health and Health Systems
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Supported by a $1.75M, 8-year gift from the RBC Foundation. f§ /™"
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37
29
26 I I

2013/14 2014/15 2015/16 2016/17 2017/18 2018/19

mmmm Female  mmm Male Not Reported Total

Collaborative Water Program Enrollment
2013-14 to 2018-19
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OTHER PROGRAMMING |y
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- Water Institute Graduate Students Pl e D e & o
Association (SWIGS). Y G 0

- AguaHacking student innovation
competition.
> the Water Institute

- WaterTalks lecture series.

- World Water Day celebration. WaterTaIks
 Interdisciplinary conferences/symposia.
- RBC Distinguished Lecture series.

v i oD
CROWNE PLAZA

« RBC Visiting fellows program. e CLIMATE CHANGE AND WATER SYSTEM SECURITY
_ _ . '«- IN URBANIZED WATERSHEDS: AN
« WaterConnections industry liaison events. INTERDISCIPLINARY PERSPECTIVE

Interdisciplinary PhD Summer School.

ROY BROUWER CHRISTINE DOW PHILIPPE VAN CAPPELLEN
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UNIVERSITY OF WATERLOD

NETHERLANDS
IHE Delft Institute for Water Education
Delft University of Technology
s FRANCE
y Université de Bordeaux
r USA
Michigan State University

ISRAEL
Technion - Israel
Institute of Technology

UGANDA
Uganda Christian University

BRAZIL
University of Sdo Paulo

GERMANY
Helmholtz Centre for
Environmental Research - UFZ

SWITZERLAND
Swiss Federal Institute of
Aquatic Science and Technology

i PAKISTAN

KENYA

United Nations Development
Programme (UNDP)

Kenya Medical Research Institute

~_ ZAMBIA
University of Zambia

CHINA

Capital Normal University

China University of Geosciences

Chinese Research Academy of Environmental Sciences
Hohai University

Wuhan University

Southwest University

SINGAPORE
National University of Singapore
MNanyang Technological University

AUSTRALIA
University of New South Wales

INTERNATIONAL PARTNERSHIPS


Presenter
Presentation Notes
Partnerships with 21 institutions outside Canada – 6 of which are in China.
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Bob Rae to speak at World Water Day — — pt i
Event registration now open! alarhl.alarm 1
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WaterResearch Brochures WaterNews Twitter

O

Larry Swatuk comments on the water crisis in Gape
Town, South Africa
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Cape Town - a ity once ot the forefront of Africa's green movement -

° "“‘ s = — a,“ Tias implemented new emergency waler restrictions as the sprawling
. ? .@. i X ~ [y metropolis prepares for the day its taps run dry.
=z - mmmmen | WPABPIME | s s Svsmawa Maren .
0 vou

g Residents are now being asked to eurh the amount of municipal water
- they use each day Lo just 50 lilers (a little over 13 gallons). Only a month
ago, level six restrictions had placed residents on a daily allowance of 87
liters (abaut 23 gallons), illustrating the severity of the looming erisis.
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» the Water Institute

WaterTaIks

¥atch video on YouTube Officials estimate that if water levels continue to fall as exnected. South

Facebook Member packages Video YouTube Media
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https://uwaterloo.ca/water-institute-research/

2 6th in the world 10th best water research

for water research INstitution in the world

ShapghalRankmg s Global Ranking of Academic Lux Research Inc. Top Academics and Institutions in Water
Subjects — Water Resources, 2017 Research, 2013

20" most prolific

water research institution in the world

Stockholm International Water Institute and Elsevier the Water and
Food Nexus: Trends and Development of the Research Landscape, 2012

% WATERLOO  Watek


Presenter
Presentation Notes
Our rankings.
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