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A CHANGING PLANET

MEANS CHANGING . .
CONDITIONS National Climate Assessment Key Messages

* Climate change is not just a problem
for the future — it has moved firmly

into the present Climate Change Impacts
in the United States

HIGHLIGHTS

 Many Americans are already feeling
the effects of the increases in certain
types of extreme weather and sea level
rise that are fueled by climate change

e This Assessment is the most
comprehensive analysis to date of how
climate change is affecting our nation
now and could affect it in the future

e America has important opportunities
to reduce emissions and prepare for
the effects of climate change
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COASTAL LIFELINES

AT RISK

Adapting Coastal Infrastructure to Sea
Level Rise and Land Loss
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ECONOMIC

DISRUPTION

Coastal Impacts Cause Far-Reaching Economic Disruptions

Coast-to-Inland Economic Connections
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UNEVEN SOCIAL

VULNERABILITY

Socioeconomic Disparities Create Uneven Vulnerabilities

’ Social Vulnerability Index
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VULNERABLE

ECOSYSTEMS

Stressed Ecosystems Nearing Irreversible Losses

Coastal Ecosystem Services

Attenuation

Cultural Heritage
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Opportunities for
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THE STATE OF

COASTAL
ADAPTATION

Coastal Adaptation is Beginning but it is
Incommensurate with Risk

Ecosystem Restoration
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ENVIRONMENTAL
INTELLIGENCE

DATA & TOOLS

DigitalCoast PR
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Themes - Data  Resources  Challenges FAQ  Feedback

Here you can find data related to climate change that can helpinform and prepare America’s communities,
businesses, and citizens. Initially, in this pilot phase, you can find data and resources related to coastal
flooding and food resilience, Over time, you will be able to find additional data and tools relevant to other
important climate-related impacts, including risks to human health, ecosystems, and energy infrastructure.

Please share your feedback.

@Cll mate.gov
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Reports and Resources

Autheritative and
peer-raviawed
publications on climate

issues and impacts.

2013's Billion Dollar Weather &

Climate Disasters

According to NOAA's National Climatic Data Center, the United
States saw nine climate and weather disaster events, each with
losses exceeding $1 billion In damages during 2013. These events
included a drought event, two ficading events, and six severe storm
events, Overall, these events resulted in the deaths of 113 people
and had significant economic effects on the areas impacted. NCOC
is the nation's scorekeepar in terms of placing exireme climate and
‘weather events into historical perspective in this serles of annual
reports, dating back to 1980,

iew the Report

Decision Support Tools Data Products

‘Websites and applications Popular climate data r
o enhance climate- products and services f
related decision making. often used by decision

makers.
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ACI & ACRI

S
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Climate Change Committee

Actuaries from the CAS,
CIA SOA and the

Climate Index Working Group «—'| American Academy of

§If.‘i'.’£'.".s//

v\

\\\Acwares

AMERICAN ACADEMY

of ACTUARIES

Cﬂnudlun Inshiui
Institute of canndien
hciuunes des actuaires
9

NOAA Climate Adaptation Team




Actuaries Climate Index

e Resources: Solterra Solutions and CIWG
e Timing: Spring 2015
e Goals:
o Easy to understand, but not simplistic
0 Compelling
0 Serves and educates the public
0 Promotes our profession

ACI & ACRI

10

NOAA Climate Adaptation Team

10



ACI & ACRI

ACI Basics

e Initial focus US and Canada

o0 Hope to gradually add other parts of world where good data is
available

0 Publish index and related information on web

* Focus on measuring frequency and intensity of extremes
rather than averages

 Six variables we are planning to use, all by 2.5° grid
(275km x 275km at equator), summarized by 12 regions
and by country :

o Temperature (highs and low separately),
0 Precipitation,

o Drought,

o Wind,

0 Sea level

. . 11
« Working on web site now
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ACI & ACRI

Extreme Temperatures Indices

* Global Historical Climatological Network (GHCN) —
global, land station-based, gridded dataset, daily from
1950-present (GHCN-Daily)

« GHCNDEX indices* based on the above:

0 TX90 = 90%ile warm days
0 TN9o = 90%ile warm nights
0 TX10 = 10%ile cold days

o TN10 = 10%ile cold nights

» The average of % anomalies relative to the 1961-1990
reference period for Tg9o and T10:

o Standardized anomaly (T10’ similar): T9o ' = AT90 / 0,,{T90)

* Produced as part of the CLIMDEX project by the Climate Change Research Centre, at The

University of New South Wales, Australia. 12
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ACI & ACRI

Monthly Standardized T90 Temperature Index USC

4 B T T T T T ]
_ ol M
g [ ’ L
= i ~0 il
B Wi UMy TN
% 0 "“I| I“ S '_| “[l, ' il e “.[i INL LU 1] m ‘” I“ MIL (0 '.l H M n 1‘ l || i
S i i
5 - ]
(@] 2| ]
—4 L | S S T T S S T T 1 | S S S T T T S S Y S S S S T T T T | S S S T T ST T S 1 1 ]
1970 1980 1990 2000 2010
Year
Monthly Standardized T10 Temperature Index USC
2 T T T T T

Standardized Index

! “I Ih'lltﬂl. ~ .I”.k ai il Ly

AT g AL L,||ll-||l 0 M[ﬂh. | l

.III|II\_I;.'=III|III

13

NOAA Climate Adaptation Team

13



ACI & ACRI

Extreme Precipitation Indices

 GHCNDEX monthly maximum five-day precipitation
data

0 Heavy precipitation index, Px =
[(Rx5day — Rx5day,..) / Rx5day,..] x 100%

« GHCNDEX, consecutive dry days (CDD) = Max
days/year with <imm precipitation
0 Drought index = 1 value of CDD/year

o0 Linear interpolation to obtain monthly
0 Dx=100% * [(CDD — CDD,,)/CDD, I

14
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ACI & ACRI

Wind Power Index

e Index derived from NOAA Earth System Research
Laboratory data:
0 Daily mean wind speeds
o WP = (1/2)*p*ws3
Where p is air density, w is daily mean wind speed
e Wx=100% * [(WP90 — WP9O,.)/WP9O, ]

o0 Where WP9o is the 9ot? percentile of daily wind power,
calculated monthly: W’ std = AWx / 6,.{(Wx)

15
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ACI & ACRI

Sea Level Index

« At tide gauge stations along US and Canada coast

o Data provided by Permanent Service for Mean Sea Level
(PSMSL), part of the UK’s National Oceanography Center

o Data will be matched to grids used for other variables
0 S'std =AS / 0,.S)

16
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ACI & ACRI
Monthly Standardized Extreme Precipitation Index USC Monthly Standardized Consecutive Dry Days Index USC
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ACI & ACRI

Composite ACI Index

Unweighted average of standardized anomalies
0 ACIstd = (T9o'std —T10’std + Px’'std + Dx’std + Wx’'std + S’std) / 6

Monthly Standardized Combined Mean Index USC
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ACI & ACRI

ACI Communication

e Quarterly press releases
* Website

o Charts of index components and composite indices
0 Maps of variation by 12 regions

0 Commentary in English and French

o Links to related information

19
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ACI & ACRI

Website Prototype Region Map

Extreme Temperature

20
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ACI & ACRI

Actuaries Climate Risk Index

e Combine components of ACI with exposure measures
(e.g., population, GNP per capita) to produce “physical
exposure”

e Measure correlation of economic losses by peril to the
physical exposure

o Using SHELDUS data for economic losses, mortality and
morbidity

0 Economic losses available for flood, wind, fire, crop
* Goal is to produce an index especially useful to the
insurance industry
0 ACRI rollout Summer 2015

21
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ACI & ACRI

Index Resources

e Donat, M. G., et al. 2013. Global land-based datasets for monitoring climatic
extremes. Bulletin of the American Meteorological Society, July, 997-1006,
doi:10.1175/BAMS-D-12-00109.1.

* Hansen J., et al. 1998, A Common Sense Climate Index: Is Climate Changing
Noticeably? PNAS, 95, 4113-4120

» Solterra Solutions, Determining the Impact of Climate Change on Insurance Risk and
the Global Community, Phase I: Key Climate Indicators, November 2012. Available
at: www.casact.org/research/ClimateChangeRpt_ Final.pdf

* Data sources:

0 GHCNDEX: www.climdex.org
GHCN-Daily: www.ncdc.noaa.gov/oa/climate/ghcn-daily/
Soil Moisture: www.esrl.noaa.gov/psd/data/gridded/data.cpcsoil.html
Sea Level: www.psmsl.org/data/obtaining/
Wind: www.esrl.noaa.gov/psd/data/gridded/datancep.reanalysis.html
Economic Losses:
http://webra.cas.sc.edu/hvriapps/sheldus_setup/sheldus_login.aspx

O O O0OO0Oo
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