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Agenda

* CEA Background

 What drives our current climate?

* Overview of climate models and information
* Adaptation Planning

* Insurance implications

* National floodplain mapping

* Questions/Discussion
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Who is CEA?

* Consulting Engineers of Alberta formed as a non-profit
organization in 1978.

* 1993 Consulting Engineers of Alberta Act was proclaimed by
the Alberta Legislature.

e Support consulting engineers services in Alberta to various
client groups.

* 90+ member companies representing over 9,000 employees in
the province.

* CEA promotes quality based selection of Consultants m
1 .1
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Why is Climate Change Important to Engineers
and Planners?

* The climate has always been changing, but evidence suggests an increased
rate of change

* The vulnerability of infrastructure and communities to climate change is
Increasingly visible to policymakers, planners and engineers

 All industries are working to raise awareness about potential impacts of
climate change

e Future activities will benefit from increased resilience to a range of
potential future climate patterns

* Quality based selection can help define climate changes scope needs in

future projects /-\
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The Future of Climate Change...

Engineers + Planners

= Success

The World is Better with Engineers
and Planners Collaborating

Suzan Lapp, PhD
May 3, 2016
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Past/Current Climate - A Step Back

consulting

The Business Voice of the Alberta Consulting Engineering Industry since 1978 www.cea.ca ¢ P g ilrl1:. eers
0 a erta




these three cycles combine to
affect the amount of solar heat

that’s incident on the Earth’s
surface and subsequently
influence climatic patterns

The Business Voice of the Alberta Consulting Engine



ENSO and PDO (Pacific Ocean SST)
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ENSO - El Nino / La Nina
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El Nino Typical Impacts
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Pacific Decadal Oscillation (PDO)
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Streamflow Colorado River at Lees Ferry, Az
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Global Climate Models (GCM)

Vegetation

: . consulting
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GCM Data - AR5 (2014)
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Representative Concentration Pathways - RCPs
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Global Temperature Projections for various RCP Scenarios m
2030

. Source: Architecture 2030; Adapted from IPCC Fifth Assessment Report, 2013
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Dealing with Uncertainty....
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CLIMATE VARIABILITY
Short term (years to decadal)
rises and falls about the

trend line (ENSO) | @
CLIMATE OSCILLATIONS CLIMATE CHANGE
Multi-decadal oscillations Long Term Trends or
in regional climate major shifts in climate
(e.g. PDO, NAO) (centuries)

FIGURE 3. CLIMATE VARIABILITY, OSCILLATIONS & CHANGE

Diagram showing difference between climate variability, oscillations, and climate change.
Adapted from original, courtesy of Pacific Climate Impacts Consortium, www.pacificclimate.org
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Projected Climate Changes
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Temperature and Precipitation (2100)
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Snow Pack Changes (2050’s)
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Runoff Changes - what about timing?

projected changes in runoff by the end of the 215t century

Alberta
under CC
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Percent of Annual Normal Precipitation, February to April

Based on monthly temperature
and precipitation data from
the U.5.A., Mexico, and Canada
gridded by NCDC/NOAA

0 o 1;[] 19 20 25 30 35 40 45
Percent of 1971-2000 Annual Normal Precipitation
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Increased hot/dry conditions

* Improved crop productivity
 Economic opportunities

* Plant/livestock stress may increase

* Industrial/commercial/residential/agricultural water demands
exhaust summer water supplies (reservoir, ponds)

e Wildfire increase in frequency and intensity

* Wildfire Management Plans
e Evaluate staffing and distribution of forest protection staff and resources

consulting
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Longer dry season

* Advanced freshet (earlier spring runoff)
* Decline in late spring/summer flows leading to water shortages

* Storage reservoir demand increased

e Evaluate winter/spring runoff (supply) with respect to irrigation, water
storage requirements, and conservation programs

e \Water use restrictions
* Drought Management Plans

The Business Voice of the Alberta Consulting Engineering Industry since 1978



Increased runoff and potential flooding

* Flooding increase in frequency and magnitude where already an issue
* Consider managed retreat and abandonment of frequently flooded land

* |dentify key community assets, e.g. hospitals, schools, natural parks that could be
vulnerable to flooding

e Seasonal water quality may be reduced
* Drinking water treatment systems

e Stream bank erosion and high river flows may cause increased strain on dikes
and other flood protection infrastructure and crossings (bridges)

* Vulnerability assessments (John’s talk)

e Storm water design may not be adequate

The Business Voice of the Alberta Consulting Engineering Industry since 1978 www.cea.ca



Why think different? Why adapt?

* Current infrastructure based historical climate data
* Assumption that the climate was stationary
* Reduce vulnerability

consulting
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OCP - Bylaws - Guidelines

* Riparian widths
* Floodplain bylaws
e Zoning bylaws
e Building requirements: wind, size of footprint

* Hillside Guidelines
* Drainage concerns/slumping/cut and fills

consulting
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Resource Planners

 What will this do to habitat? Sensitive areas? Recreation?
* Agriculture - Crops/irrigation requirements
* Appropriate land uses
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Adaptation Assessment Examples

| HATE. MY JOBI BY LONNIE MILLSAP

THANKS To 6LOBAL
WARMING THAT STUPID
BeAeLL MEVER GET
VS WAY OUT HERE

§ =

é “w

i -

2 LONNE MILSAP

THe MIRACLE OF ADAPTATION /-\
I
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Resilience: First Planning in Action Process

Framework - impacts to solutions

1. List expected climate-change @EH M ATE ‘
impacts according to the o g

biogeographical zone | )
2. Categorize impacts according to A LA MODE
itscause . ;
3. Solutions to offset the impact - R
1. Legislation

2. Programs
3. Updates

The Business Voice of the Alberta Consulting Engineering Industry since 1978



Edmonton Example - Resiliency

Region of
Concern

-

* Alberta Capital
Region
e Rural farming,
parkland -
new housing

development -
—  and North

Sask River
valley -
downtown
Edmonton core

~

Expected

Impact

* Forest Fires -
Alberta Capital
Region
* Settlements
* Evacuations

* Transmission
lines

* Increase Temp;
changed ppt
pattern;

e Low flows in
North

J

* Bridges, roads

e Homes,
facilities
* Air pollution

Saskatchewan

WWH‘(ET‘J

supplies (ponds,
etc.)

The Business Voice of the Alberta Consulting Engineering Industry since 1978

Legislation/

programs

e FireSmart

* Capital Region
Emergency
Preparedness
Partnership (C-
REPP)

J

www.cea.ca

Updates

é )
e Evacuation plans
* Emergency
public warning
system

* Selective logging
« Eire barri

* Redundancy

* New setbacks

consulting
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Asset Management

Measure and Assess Asset

§ Report Management Practices
N
§
~

INFRASTRUCTURE ASSET MANAGEMENT ALBERTA

Implement Assess the
Asset SUSTAINABLE Current State

Management SERVICE
Practices DELIVERY of Assets
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AM & CC

)
c.D

CASTLEGAR_

0841.0000.00

proposal

Asset Management and Climate Change

Prioritization Framework

systems

Figure 1 - General Asset Management & Climate Change Integration Process
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Elk River Flooding Exa
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Climate Change + Cumulative Effects

* Human development compounded by climate change

e Social + Environment + Economic Impacts
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What is the communities willingness to do

g9
something: POLICY

* Find a leader ON CLIMATE
e Slow and steady = progress CHANGE

‘ WARMING OF THE CLIMATE SYSTEM IS

. - UNEQUIVOCAL, AS IS NOW EVIDENT

o I d e nt | fy O p po rt u n |t| eS FROM OBSERVATIONS OF INCREASES IN GLOBAL
AVERAGE AIR AND OCEAN TEMPERATURES,
WIDESPREAD MELTING OF SNOW AND ICE, AND

* Acknowledge that climate changes SR
* |[dentify time periods T

sty Commarvronms || o i
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Questions

Suzan Lapp, PhD
slapp@urbansystems.ca
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