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What We Knew:
Three Years Before the Flood
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What We Knew:
The Linkages
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The Linkages
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Follow the Watek; but start with
polar ice.




Come Hell & High Water:

Flood Risk and Resilience in a Rapidly
Changing Canada

UNITED NATIONS

Arctic Sea Ice:
A Planetary Refrigerant
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rct' Sea Ice

UKITED NATIONS SOUEIE RO i 3.41 million square kilometers
e (1.32 million square miles) .

The loss of Arctic Sea Ice
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The Jet Stream
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Connecting the Dots:
Hydro-climatic change in the Arctic and In
the Mackenzie River Basin.
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Canadian Prairies 2011

Connecting the Dots:
The Central Great Plains
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LL5. Global Change Research Program Global Climate Change Impacts in the United States

Increases in the Mumber of Days with
Very Heavy Precipitation (1958 to 2007)

Increases in Amounts of Very Heavy
Precipitation (1958 to 2007)

UNITED NATIONS
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The map shows percent increases In the amaunt falling

in very heavy precipitation events (defined as the heavi-
est 1 percent of all daily events) from 1958 to 2007 for
each region. There are clear trends toward more very
heavy precipitation for the nation as a whole, and par-
ticularfy in the Mortheast and Midwaest.

The map shows the percentage increases in the average numbser
of days with very heavy precipiaton (defined as the heaviest
I percent of all events) from 1958 to 2007 for each region. Ther
are cléar trends toward more r_I.l.;.'-:. with wory heavy precipitation
for the nathon as o whole, and particularfy in the Mortheass
and Midwest

Increased rainfall days in the
Red River Basin
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Lake Winnipeg could be world’s most threatened lake this year

ll. Win Ipng ..-c-uldﬂncnl Dublous Honour..
ad on: 0111002013 by Manitoba Chambers of Commarce | Cater- Amige wponing

D
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Liiu. Wmmp:.b nummtll.d for 'Threatened
Liiu. ul the ‘n.d.r 2013' award

Liberals say NDP must accelerate removal

of City’s phosphorous waste to save dying
UNITED NATIONS Lake Winnipeg

Political potshots won't clean up Lake Winnipeg
THURSDAY, JANUARY 10, ErIOSEFH CEREMEL. PRSI CENTRE
Lake Winnipeg nominated as the Most Threatened .

Lake in the world is a wake up call.

10, 101}

A troubling Global Nature Fund
nomination.
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Historic floods on the Red River 1913 - 2011

Bankfull stage at Emerson 15 ~1 000 cu m/s
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Water Survey of Canada http://www.wsc.ec.gc.ca

The frequency of major flooding
events In the basin Is increasing
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Some 18% of samples from 41% of lakes
World Health Organization Standards

Source: Orihel et al.
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Dreissena polymorpha ; & f B 'f- -_1'1 -'f.-' .-'f-l"l!

ITED NATIONS

The pathway by which zebra mussels
entered the Lake Winnipeg Basin
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Connecting the Dots:
The post-glacial hydrological wealth of
Canada is changing form.
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What goes up...
e water cycle

, Stationary climate and coping range Climate change Vulnerable
(variation around a well-defined average) (variation around a trend) i
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The real urgency resides in
recognizing that our nation’s
hydrology iIs changing.
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sciance lor 8 changing work!

From: Hall and Fagre, 2003
BioScience 53: 131-140
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Saasonal hvetsge loe Cover (%)

Wnaers 1873 - 2008

Connecting the Dots:
The Great Lakes
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Connecting the Dots:

Flooding of the Don Valley Parkway in
Toronto, May, 2013
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Rudolf Clausius Benoit Clapeyron

The Clausius — Clapeyron Relation

The water-holding capacity of the
Earth’s atmosphere increases by 7
per cent per degree Celsius
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“Continuing to use the
assumption of stationarity in
designing water management
systems iIs, In fact, no longer
practical or even defensible.”
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Atmospheric
river

Atmos'pﬁréi'ic Rivers
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Flooding in Pakistan
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The Rain Beglns to Fall
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The Rain Begins to Fall
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Upper Clearing Precipitation, Marmot Creek

UKITED NATIONS

The readings start coming in:
until gauges are washed away.
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Despite heroic efforts to dredge
Cougar Creek the flooding begins




Come Hell & High Water:

Flood Risk and Resilience in a Rapidly
Changing Canada

Cougar Creek, Canmore, Alberta
Thursday, June 20", 2013
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Cougar Créek, nmore, Alberta
Thursday, June 20", 2013
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Canada Highway
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Provincial flood warnings had yet
to be issued
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Stranded police and truckers
airlifted from the Trans-Canada




Come Hell & High Water:

Flood Risk and Resilience in a Rapidly
Changing Canada

Saving the Canmore Hospital
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The flood pulse moves downstream
Into the City of Calgary
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The Highwood River floods High
River
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High River is almost completely
submerged
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Alberta Premier Alison Redford
Inspects the flood zone
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Prlme I\/Ilnlster Stephen Harper |
Inspects the flood zone
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The Army Arrives




Come Hell & High Water:

Flood Risk and Resilience in a Rapidly
Changing Canada

PRECIP ) A v Orange 1004120 mm.24 hrs

{mm )™ T My - Peak 120-150 mm/24 hrs_

. . ,.-—hi.____ A=
J

Z00
150
120
100
30
i)
n
60

_ 30
ITED NATIONS 20

A 1
10 s | EXPERIMENTAL CaPA-BRDPA analysis
5 \ Accum of precipitations over 24 hrs {mm)
2 Valid time (UTC) : 2013062012

) Trial field: GEM Regional - 10km

Lesson 1.
Our flood prediction systems are
Inadequate
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FLOOD
FRINGE

UNITED NATIONS

esson 2.
Our flood maps are outdated and

Irrelevant
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Adaptation to the New Normal is
going to be expensive socially,
economically & politically
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Lesson 4.
We are not ready for the variability
that exists now let alone what we
might expect in the future..
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Lesson 5
Governments can’t solve problems of
this scale on their own
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A month after Alberta’s floods:
firestorms & floods in Russia
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different in character than what
we have experienced.
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Three months after Alberta’s floods:
fires & floods in Colorado
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Game Changel.
We need to begin to understand and
where possible manage the
hydrological cycle regionally and

globally
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" Game Change 2.
What we have seen IS what we are
going to get.
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Game Change 3.
We can’t do this ourselves: we need
nature to help us
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Game Change 4
Managing water on a basin scale Is
no longer an option
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Carbon dioxide concentration at Mauna Loa Observator
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1880 2000 2005 2010

Game change 5.
Sooner or later we are going to have
to take emissions cuts seriously
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So, what should do we do now?

Some people change their ways when
they see the light; others when they
feel the heat.

Carolyn Schroeder
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The Challeﬁéé of Our Generation

. We are not without means or solutions

. We have leading-edge technology &
know how to employ it

. We know what we can & have to do to
adapt.

All we need is the will to work together.
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Can we manégéwater and what it does
so as to preserve the quality of life In
Canada?
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2014 Summary Findings:
RBC Canadian Final Report

Water Attitudes March 10, 2014

StUdv Bil.u'.* Water

(s |Project

We need to inform & move the
Canadian public.
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