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WATER IS ESSENTIAL FOR LIFE
WATER IS FREE --- UNTIL IT TOUCHES THE LAND

& [ B I il .
N b By (]

Evapotranspiration % = Excessive Precipitation *

..I
5
i %
-l Y -y B = A
Sy D a - b - 2 2 B & o . L
% T Y "
¥ i £ f : I |
F & (s R "

Temperature

f.;:’.‘r

Soil Moisture Saturation

~® WATER AVAILABILITY &
QUALITY: FLOWS & STANDARDS

l < WATER CONSERVATION
| » WATER ALLOCATION & RE-USE
* VALUE OF WATER



ATMOSPHERE: PRIMARY SOURCE OF WATER
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SOME GET MORE WATER THAN OTHERS
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Too Wet: Spring and Summer 2000

. U.S. and Canadian studies link waterborne diseases with
excessive precipitationWell-Head Protection Alerts

* Rainfalls contributed to Walkerton waterborne disease
outbreak:7 dead; over 2300 ill

* Measures to protect drinking water; expensWaidemar
water costs = taxes




Cumulative Precipitation I ndex for Brantford
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Accumulated Rainfall Thresholds
Dufferin County (April 1st - October 31st)
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Accumulated Rainfall (mm)
e

Accumulated Rainfall Thresholds
Dufferin County (April 1st - October 31st)
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Level Examples LG Examples of Water Conservation practices
reduction target
Reduce unnecessary water use- water only when needed
Code . Water from rain barrels & buckets can be used at any time
Green 5% Retrofit with water saving devices
Be water efficient - reduce water consumption
Check/ repair all leaking plumbing fixtures
Code .
10% Minimize runoff water
Yellow Further reduction in indoor and outdoor water use
Avoid: filling swimming pools, washing venhicl
Outdoor watering should occur only on scheduled days
Code 20% (BUT FOLLOW LOCAL BY-LAWS when in effect)
Orange Only irrigation of non-lawn landscape is allowed
Avoid setting open fires

Irrigate only when needed - agricultural water users shoulc

Code Red 30% reduce their consumption
Avoid all unnecessary water use and outdoor water use

Maximum Maximum water conservation in effect
reduction or Water only to be used by emergency services & when
50% necessary for health care




GRAND HEADWATERS -
DUFFERIN COUNTY

» Source Region for Major Rivers
in Southern Ontario

e Liquid and Frozen States
» Healthy ecosystems

* Downstream-Upstream
Contracts — Supply and Quality


















Has the Climate Been Changing in

the Georgian Bay Area?

Long term Climate Stations
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Since 1895...

Annual Temps warmed
~0.5-1.0°C
(Min Temps upto 2 °C)

Annual Precip Increased
Up to 20%




Delhi CDA Annual Precipitation
1935-2003
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Visible impacts
with extremes...













Small Increases = Escalating Infrastructure Damages

“small increases in weather and climate extremes have the
potential to bring large increases in damages to existing
Infrastructure”

Climate Change could significantly impact infrastructure,
depending on robustness of existing climatic design values
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Climate Change Is

nlobal-local Issue

Integrated Adaptation and
Impacts Science

/

For Safety/Healtt®® For Biodiversitygd For Competitiveness

Adaptation to: Adaptation to: Adaptation to:
« Changing climate e Changing landscapes e Changing markets
« Changing hazards « Changing species/seeds  « Changing regulations

« Changing behaviour = ¢ Changing ecosystems « Changing technologies






Climate Ciremgeeffor 2 x CO,

* Temperature increases substantially in Canada,
mostly in the north




PRAIRIE

Data

Scatterplots

Scenario Maps

New Downscaling Models and Tools

New interfaces Download data and
visualization of maps from Global Climate Models &
Canadian Regional Climate model

Downscaling Tools

SDSM - Statistical DownScaling
Model
LARS-WG - Stochastic Weather
Generator
ASD - Automated Statistical
Downscaling tool

New Variables and Extremes
Climate Change Projections

Updated and redesigned
Fourth Assessment (AR4) results
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Download Data

Canadian Observations
Statistical Downscaling Input Data
Reanalysis Products

Global & Canadian
Regional Climate
Models

Over 30 GCMs in
total

WWW.CCCSIN.Ca

Don Maclver, Neil Comer,
Brad Bass, Philippe Gachon

Publications &
Links

Regional Websites & Impacts and
Adaptation Research Papers
Expert Advice on Climate Change
Scenario Applications

Bioclimate

Profiles

Bioclimate Profiles for more
than 500 locations
New Climate Change Science

Impacts and Adaptations Research
Papers

EC Publications

H. Auld and D. Maclver, 2005. Cities and Communities: The Changing

Climate and Increasing Vulnerability of Infrastructure, Occasional Paper 3,

Environment Canada.

H. Auld and D. Maclver, 2007. Changing Weather Patterns, Uncertainty
and Infrastructure Risks: Emerging Adaptation Requirements, Occasional
Paper 9, Environment Canada.
E. Barrow, et al., 2004. Climate Variability and Change in Canada: Past,

Present and Future, Environment Canada.

S. Cohen and T. Neale, 2006. Participatory Integrated Assessment of
Water Management and Climate Change in the Okanagan Basin, British
Columbia: Final Report, Environment Canada.

A. Fenech, et al., 2006. The Americas: Building the Adaptive Capacity to
Global Environmental Change, Environment Canada.

M. Karsh, et al., 2007. Climate-Based Predictions Of Forest Biodiversity

. . Using Smithsonian's Global Earth Observing Network, Occasional Paper 8,
VBC [aplse Environment Canada.

e D. Maclver and M. Mirza, 2005 - 2007. Adaptation Science Newsletter,
Issues 1 - 8, Environment Canada.
D. Maclver, 2005. Mainstreaming Adaptation and Impacts Science into
Solutions, Occasional Paper 2, Environment Canada.

D. Maclver, et al., 2006. Influences on the Sugar Maple Industry in North

America, Occasional Paper 7, Environment Canada.

D. Maclver, et al., 2007. Coastal Zone Management under a Changing

Climate in the Great Lakes, Envil Canada.

B. Mills, et al., 2007. The Road Well-Travelled: Implications of Climate

Change for Pavement Infrastructure in Southern Canada, Environment

Canada.

M Mirza, 2004 Climate Change and the Canadian Energy Sector: Report
Impact and Adaptation, Environment Canada.

L Mortsch, et al., 2005. Development of Climate Change Scenarios for

Impact and Adaptation Studies in the Great Lakes — St. Lawrence Basin,

Environment Canada.

L. Mortsch, et al. (eds.), 2006. Great Lakes Coastal Wetland Communiti

Vulnerable to Climate Change and Response to Adaptation Strategies,

Environment Canada.

Other Publiciations
B. Bass and B. Baskaran, 2003. Evaluating Rooftop and Vertical Gardens
as an Adaptation Strategy for Urban Areas, Report no. NRCC-46737.
G. Koshida, et al., 2007. Tap Runs Dry: Managing urban water suppl now
and in the future in Canada. In: ings of the Third
Conference on Climate and Water, September 3-6, 2007, Helsinki, Finland.
pp. 532-537.
E. Ol et al., 2007. Green Roofs as Urban Ecosystems: Ecological
Structures, Functions, and Services, BioScience, 57(10), 823-833.
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Links
Canadian Atmospheric Hazards Network:
Canadian Centre for Climate Modelling and Analysis:
University of British Columbia:
Ibc.calDefault aspealias=

cecmalb.ecgeca

University of Toronto:

s uwaterloo calresearchyaird/indexhtm!

University of Waterloo:

)
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New Climate Change Models and
Scenarios

Verification
Validation NEW AR4 Model Output

Ensembles



Global Climate Model Projections for
the 2050s for the Georgian Bay Area

2.2-40°C

2712 W Annual Mean Precip Increasing

Changes relative to 1961-1990 Baseline Climate
Scenario data from CGCM2 and HadCM3



Global Climate Model Projections for
the 2050s for the Long Point Area

fo

Changes relative to 1961-1990 Baseline Climate
Scenario data from CGCM2 and HadCM3



y mpacts INdaptation Tools for
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Adaptation using Infrastructure Lifecycle Timeframes

Structures

Expected Lifecycle

Houses/Buildings

Retrofit/alterations 15-20 yrs
Demolition 50-100 yrs

Sewer Major upgrade 50 yr

Dams/Water Supply Refurbishment 20-30 yrs
Reconstruction 50 yrs

Bridges Maintenance annually

Resurface concrete 20-25 yrs
Reconstruction 50-100 yrs

Canada

Environment
Ii

Environnement
Canada



Stormwater Management




A Bridge at Risk

Precipitation Monitoring Data used for new
Codes and Standards for Infrastructure

» Old Bridge was clear spari932

*New Bridge height determined by County
Warden in a canoe holding a Canoe Paddle in
the air during spring runoff in ‘06 - new bridge
also built with “foot” in river

* New Bridge — water reached steel girders under
the bridge— warm spell with modesrain on
modest snowpagkdecember 28, 2008

Bronze plaque on new bridge
has symbol of a canoe paddle



Invest in disaster resilience
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IDF curves by Super-statiand
traditional Gumbel approaches
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Climate Change Implications:

Rainfall-

related Statistical Weather Map Typing

Cheng et al., 2009

* Found 10 Rainfall-related Weather Types for DAILY Heavy Rainfall
Events for 4 Selected River Basins in Ontario (Grand, Humber,
Thames, Rideau) (2 of these are in Pilot Study region)

* Results indicate an INCREASE in all future return period values
Investigated: climate model ensemble results in 21st century
relative to the historical 1961-2000 period

» Meteorological processes approaches — may be best

2001-2050

FUTURE PERIOD- emission dependent
2026-2075  2051-2100

Thames River Basin ~+23%

Grand River Basin +41-59%
Humber River Basin + 38-42%
Rideau River Basin  +33-37%

+27-29%
+40-56%
+43-60%
~+37%

+21-32%
+47-69%
+46-70%
+42-50%




OFFICIAL PLANS, LAND-USE
PLANNING AND WATER

RESIDENTS ARE EXCELLENT
ENVIRONMENTAL STEWARDS
OF THE LAND AND WATER

« HEADWATERS CHARTER

« HEADWATERS PLAN FOR
SUSTAINABILITY

« WASTE DIVERSION PLAN
(80%)

« GROUNDWATER

MANAGEMENT PLANS




WWW.SCIENCEADVICE.CA




PRESSURES ON WATER AVAILABILITY,
QUALITY AND AQUATIC ECOSYSTEMS

EXTERNAL PRESSURES:

* WATER TAKING FOR EXPORT PERMITS

 IMPORTING OF SEWAGE SLUDGE ON
AGRICULTURAL LANDS

 INDUSTRIAL “SUPERDUMP” IN
HEADWATERS OF GRAND

« PEAT EXTRACTION - WETLANDS
« MUNICIPAL DRAINAGE CLASSIFICATION

* DRINKING -WATER REGULATIONS AND
COSTS



WATER QUANTITY
AND QUALITY

COMPREHENSIVE WATER
STRATEGY

SYNCHRONIZE PLANS at
the MUNICIPAL LEVEL

» Adaptation Planning for Sustainable Use and Water
Availability

» Mitigation Planning to Protect Drinking Water &
Aguatic Ecosystems

 Emergency Management Plans (eg. Bill 148)
« Source Water Protection Plans

* Nutrient Management Plans

« Groundwater Plans

« Official Plans

* Environmental Farm Plans

* Municipal Drainage Classifications



MEETING TAXPAYERS EXPECTATIONS:
KNOWLEDGE AND TECHNOLOGY

Increasing population and demographics

» More affluence and property value

* Increasing urbanization and 24/7 expectations

» Improved science and technology
» Source Water Protection
* Infrastructure Designs and Codes
» Hazard Management, Safety and Emergency Preparedngs
» Secure Energy Supply and Telecommunications Designs
* Human/Animal Health — Alerts and Adaptation Actions
* Biodiversity and Greening Dufferin




