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National Climate Assessment = SiX{| 137[|2] HHHE QL Advisory Committee 2|
gz F/¢5IH, 20003 R E.._M% 2 ot o] & WIMX| 3XEA (2014)
MR LS| AL National Climate Assessment= @3 EH A= IPCC o HFOf
A& D E(Coupled Model Intercomparison Project model, CMIP3 and CMIP5
models)E AME, 7|=H3let 2[A3E OS5igen, dxZa dHo|Xz 29,
HEEk|1 QIC} (http://nca2014.globalchange.gov).
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Policy analysis (EPPA) R &1t Integrated global model (IGSM) O] AtEE|/UCH
(EPPA-IGSM scenarios).
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Inaction-Reference

Scenarios (by 2100)

Mitigation

CO2 concentration

826 ppm

462 ppm

Mean Air Temperature

5 C (9 F, max.14F)

14 C (2.6 F, max.4F)

Precipitation

-50 % ~+60 % change

-20 % ~ +30 % change

Sea level rise

+56 inch (1422 mm)

+37 inch (940 mm)
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Change in annual mean surface air temperature relative to present-day (1980-2009 average)
for IGSM-CAM under the Reference and Mitigation scenarios (CS 3°C).
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Mitigation
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For more information, visit EPA's “Climate Change in the United States: Benefits of Global Action” at www.epa.gov/cira.
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Sea Level Rise in 2100
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For more information, visit EPAS *Clirmate Change inthe United States: Banefits of Global Action” at weanwoepa genleira
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Estimated number of vulnerable bridges in each of the 2-digit hydrologic unit codes (HUCs) of the
contiguous U.S. in the period from 2051-2100 under the Reference scenario using the IGSM-CAM climate model.
The map also shows the percentage of inland bridges in each HUC that are vulnerable due to climate change.

Number of Vulnerable
Bridges 2051-2100

< 1,000

1,001 - 5,000
I 5,001 - 10,000
B 10,001 - 20,000
N - 20,000

For more information, visit EPA’s “Climate Change in the United 5States: Benefits of Global Action” at www.epa.gov/cira.
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About EPA

Climate Change Adaptation Resource Center (ARC-X)

Tailor Your Climate Adaptation Search
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Air Quality
[ indoor air
[ outdoor Air
() GroundLevel 0zone
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Net As-Spent Investments and Fuel
Expenditures: Changes from High-Carbon
Reference Case

Annual Net Costs: Mixed Resources Pathway

900B 800B
800B 800B
700B 700B
600B 600B
500B o 2 X 500B
4008 . ' 4008
3008 300B
200B 200B
100B 100B
o8 E 0B
(100B) (1008B)
(200B) (200B)
(300B) (3008B)
(400B) (400B)
M RENEWABLE POWER PLANTS
(500B) B NUCLEAR FOWER PLANTS (500B)
FOSSIL POWER PLANTS W/CCS
M BIOFUELS
(600B) D s (600B)

BUILDING TECHNOLOGIES
B OTHER EFFICIENCY

(700B) B OTHER (700B)
B NATURAL GAS
B coAL

(800B) B PETROLEUM PRODUCTS (800B)

H FOSSIL FUEL POWER PLANTS

(900B) (900B)

2015 2020 2025 2030 2035 2040 2045 2050
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Year of

AP e P BASELINE IMPACTED
Now: ANNUALLY _ _
2035: MONTHLY ;ulal Area :mal Area ;‘u‘l'ﬂ:ﬂal
2060: DAILY acres) Impacted Baseline
Seattle Land
SEATTLE LAND AREA 53,238 Area

2FT ABOVE MHHW (11' NAVDE8) 120 acres 0.2%

Dics
% of Toral ZoneArsa

TOTAL - LAND USE: ZONED USE 246" :0.22%

e ¥ FE=
SPECIFIC ZONED USE Specific 1 SpecificZone 1 % of Specific

Zone Area " Areaimpacted ¥ Zone Area
"
Single Family 3449 1 29 acres 10.1%
[ '
Multi-Family 5,827 : 6 acres :O 1%
Neighborhood/Res. Commercial 4671 : 6 acres : 0.1%
' v
- Downtown 913 1 3 acres 103%
1 '
Industrial Areas 6,183 | T4acres 112%
- Master Planned Community 43 : no impact : nfa
] ]
Major Institutions 1118 1 noimpact i nfa
L PR -
*The Total Zoned Area does not equal the Total Seattle Land Area due to discrepancies 4’
in the GIS data. The difference is fess than 37 dcres (0.07%)
2% ggr
5%

25%.

IMPACTS BY ZONED USE

The pie chart shows the specific proportion of 3%
zoned use impacted at water levels 2FT above
MHHW.
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1) http://www.epa.gov/cira

2) http://riskybusiness.org/

3) http://nca2014.globalchange.gov

4) http://www.seattle.gov/environment/climate-change/planning-for-climate-impacts
5) http://www.dec.ny.gov/energy/100236.html

6) http://www.nyc.gov/html/sirr/html/home/home.shtml

7) http://www.fws.gov/slamm/

8) http://climatechange.ca.gov/climate_action_team/reports/climate_assessments.html
9) http://resources.ca.gov/climate/safeguarding/research/
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7] M=ot vt 20| JLiCi= g FREIF 7|25l YA HekE MASt L HEHQ
Botet AE U MWL FYe FIoio| OROIXID QUCh Y HEO| 2014 W &
XM '7|2H3I0| M| FHLICH (Canada in a Changing Climate) 0| AM KIA|SH 220
M2 Cio| Atgl 2ORE O|2HE X Jhsd B2l Wt ZRAA of MRYS
Csta ACEL O 1 oM E= HiRP 20| 0|eF 2 T2 o oist 4=
I EH MY WHIE MAIZOZ AIYSEA 015 854 Y1 SAHoE 48
ote ZEMAS HA QUG
Risk Assessment Process
{ How vulnerable are we? ] ) [ What are possible }
(coping zones) N | 1 future scenarios?
How plausible are |
high risk events?
What can we do to avoid
or minimize risks?
K i
“Smwsed. | Monitoring / modeliing for
adaptive management?
A3 1] H3 &2 7l ==2h2
(ZX: Leger and Road, 2012, Figure 2-1, p.8)
OHEZEX 2 712 Bt fId 22| Z2MAk 2 FFER0M BEE 5t A=4l O
legtelo] H YA2 A HO[SHX| fiop MOl o =td FOpe| A HEFE
QI International Organization for Standardization, ISO 31000 O| XMA|gt ¢& Tt
(Risk assessment)Q] LZAM|AQ| W2t 22 2 QF ZH0| S Alg-2HM_HIL-24g|

St I8z TAMECEH
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Establishing the context/
getting started (STEP 1)

RISK ASSESSMENT

Risk identification (STEP 2)

Risk analysis (STEP 3)

Risk evaluation (STEP 4)

Risk treatment/adaptation
measures (STEP 5)

Implementation Plan
(STEP 6)

A% 2] 2|23 7l =Mk
(EX: ISO 31000)
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Climate Change) E1ME & £ QUCH |Z=o| Fgl HEL|IE|Q X}
A 2td ZH AFel AFUYM MEA F5HA & 7|=Htof ofgh /s ¢
A

—_

|5t Fotot7| flet SEE
=2

>
>
Ot
kl
4]
in]
HL
kl
x
=2
u
a
N
ot
rE
LO_I-
2
i

g si =
fl”E LSt 20| B etotof golstn {Ath

" = L4 HE x K x Ay
(Risk) = (Probability) x (Consequence) x (Perception)
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and Health Toolkit)E 7§ 2tsl0] 2016 H 8 EE A2t QUCH Z2 f 27tE=
2EI2|R9| 7|% BTt A F UM U XHZ: HIt X|H(Ontario Climate Change
and Health Vulnerability and Adaption Assessment Guidelines)0f 2™ 0O|2{st
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sdat Hetol (o thet fxz=AM el FekImpact)O
2 ¥ (Hazard)dt =ZZEHO| F A4 (Vulnerability), 2|0 O Gt
5 E(EXposure )2l 3 240 m2t AFE oKX= AAHAE EOFELL 1 4
CHAl 7|2 QIR 7|2 HalOi Mo S 1 SA0| EHiE=E 7|22

% o= T
Aol Eek2 D[z o= AZED =25l 7|2 Halet Feko| RAE LIEHALDE

SOCIOECONOMIC
SMNE PROCESSES
Natural Socioeconomic
Varlability Pathways
Adaptation and
Mitigation
Anthropogenic Actions
Climate Change
Govemnance

EMISSIONS
and Land-use Change

A8 3] 7|F HESda Hato M2 Y +XE
(ZX: Ontario Climate Change And Health Toolkit,2016,Figure 3,p.A16)
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Frame / scope
assessment

~

Examine
co-benefits /

Describe current
health risks

co-harms.
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Establish an
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(ZX: Ontario Climate Change And Health Toolkit,2016,Figure 4,p.A19)
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UAeH O|EHt XIHEXHXICHY & "It =7 (Municipal Risk Assessment Tool,
MRAT) 2t= 2212 FZ 7ttt =t M35t XSG HFRLE|, AX|IL|0{<t
BAHIIAZE AHY FHOILE A 240f A0 7|$._2f01| 2 At2l7|8t Aol &
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2 Q% AT =2 XS AEY ®0 ofL2t ET X Ao CHeh AT Of
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71EF SXf & Atz Z|gtAlE AXHOfE Ftd fIR&=2| (Public Infrastructure
Engineering Vulnerability Committee)2| 1#2f0| At3|7|HIA|E S CHACZE Sl 7|
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1) Clean growth and climate change working group reports, (2016) Retrieved from:
http://www.canada.ca/en/environment-climate-change/services/climate-change/canada-priori
ties/clean-growth- working-group-reports.html

2) Working Group on Adaption and Climate Resilience, Final Report (2016) Retrieved
from:

http://www.climatechange.gc.ca/Content/6/4/7/64778DD5-E2D9-4930-BE59-
D6DB7DB5CBCO/WG_Report_ACR_e_v5.pdf

3) Warren, FJ. and Lemmen, D.S,, editors (2014) Canada in a Changing Climate: Sector
Perspectives on Impacts and Adaptation; Government of Canada, Ottawa, ON, 286p

4) Leger, W. and Read, J. (2012) Adaptive management: strategy and legacy; in Lake
Superior Regulation: Addressing Uncertainty in Upper Great Lakes Water Levels; Final
report to the International Upper Great Lakes Study Board, Adaptive Management
Technical Work Group, 167p
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5) International Organization for Standardization’s document ISO 31000 Risk
management — Principles and guidelines, First edition, November 15, (2009)

6) Ontario Climate Change And Health Toolkit (2016), Retrieved from:
http://www.health.gov.on.ca/en/common/ministry/publications/reports/climate_change_toolki
t/climate_change_toolkit.aspx

7) Ministry of Health and Long-Term Care, (2016) Public Health Policy and Programs
Branch Ontario Climate Change And Health Toolkit, Ontario Climate Change And Health
Vulnerability And Adaptation Assessment Guidelines, Technical Document

8) Insurance Bureau Of Canada, (2011), Municipal Risk Assessment Tool, Retrieve from:
http://www.mrat.ca/

9) PIEVC AHI0f A AIME Ch4o| Bt RimSS 2ol o % 9l
http://pievc.ca/assessments
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1) Climate Trends and Variations Bulletin (2016), Environmental and Climate Change
Canada

2) Burke, M., Hsiang, S. M., & Miguel, E. (2015). Global non-linear effect of temperature
on economic production. Nature, 527(7577), 235-239.

3) Why Canadians’ climate concerns don't always line up with the evidence: We're
relatively less worried than we were in 2007 and our beliefs split sharply along political
lines. CBC News, 5 March 2017. Retrieved from:
http://www.cbc.ca/news/canada/calgary/climate-beliefs-canada-alberta-ekos-1.4007632

4) University of Montreal. Cjamgements Climatiques, Public opinion on climate change,
(2015), Retrieved from: http://www.umontreal.ca/climat/engl/overview.html

5) FocusCanada 2014, Canadian public opinion about climate change, (2014), David
Suzuki Foundation

6) The Canada 150 Climate Change Survey was an online survey conducted by
Environics Research with a representative sample of 1,015 adult Canadians (18 years of
age or older), between January 30 and 31, (2017).Retrieved from:
http://www.bullfrogpower.com/majority-of-canadians-support-more-action-on-climate-chang
e/
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7) Climate change a low priority for most Canadians: Ipsos poll, (2015), retrieved from:
http://globalnews.ca/news/2366032/climate-change-a-low-priority-for-most-canadians-poll/v
iii Akerlof, Karen et al. Public Perceptions of Climate Change as a Human Health Risk:
Surveys of the United States, Canada and Malta, Int. J. Environ. Res. Public Health
(2010), 7, 2559-2606; doi:10.3390/ijerph7062559

8) UH{E} FHEBL 2016 WEE UYH{E Oy $8 T2

9) MEE= ol =28 Eof oo|AHY 217 & E X8| =1 L} Retrieved from:
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10) Lemmen, Donald S. (2004), Risk and Resilience:A Canadian Perspective on Climate
Change Adaptation, SBSTA 20 Adaptation Workshop
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