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Upcoming Events

Local Government Clean Energy Summit

Washington, DC
June 15-17, 2011

A Major energy efficiency and renewable energy conference for local

government sector.

A Demonstrate success of EECBG and other federal investments in local clean

energy projects
A Share best practices.

A Urge Congress and the Obama Administration to make further clean energy

investments in local governments.

A For more information, visit www.localenergysummit.org.
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CCAP Reports

ANew Reports have recently been released by the
Center for Clean Air Policy (CCAP) on Adaptation
Planning
- The Value of Green Infrastructure for Urban
Climate Adaptation
- Lessons Learned on Local Climate Adaptation
from the Urban Leaders Adaptation Initiative
ABoth available at:
http://www.ccap.org/index.php?component=progra

ms&id=6
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Asking questions

Fie View Help [=io)[=i) %]

[=] Audio
Audio Mode: @ Use Telephone
O Use Mic & Speakers

Dial: (805) 8794135
Access Code: 105-748-644
Audio PIN: 74
If you're already on the call, press #74% now.

(=] Questions
Questions Log
Welcome! Please type any questionsicomments

in the Question and Answer section of your
control panel

~

~

| [Enter a question for staff]

Give Online Punch
Webinar ID: 576-784-882

GoTo\\ebinar™

At any point during the
presentation, you can type
your question into the
guestion text box and click
send. All questions will be
read aloud and answered at
the end of the presentations,
as long as time permits.
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Planning to Protect:

How We Might Think About A
Changing Climate and Be More Ready

Climate Communities Webinar
March 10, 2011

Lynne M Carter, Ph.D., Associate Director,
Southern Climate Impacts Planning Program, LSU

Key Messages

1. Climate change is here. We are already observing
changes. (WHY 9 Big Picture)

1. The future will be different than the past and there
will be consequences for regions. (WHAT 0 local

impacts)

1. Decisions made today can help us to be better

prepared for tomorrow. (HOW & local decisions)
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Key Messages

1. Climate change is here. We are already observing
changes. Changes are happening at an increasingly rapid
rate and . . . a rate beyond historical experience.

(Big Picture & WHY)

1. The future will be different than the past and there will be
consequences for the region. (WHAT & local impacts)

1. Decisions made today can help us to be better prepared
for tomorrow. (HOW 0 local decisions)

Changes Observed in Many Areas

The climate is already 400

changing.
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Can be seen in:

increases in global -average
temperatures

widespread melting of snow
and ice

rising sea levels
changes in precipitation
patterns

northward moving hardiness 5650 0 0y 1oy by Ly 1
zones 1880 1900 1920 1940 1960 1980 2000

Year
northward moving animals Global Annual Average Temperature:
land and ocean and CO2 concentration
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from: Global Climate Impacts on the US
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Observed Changes to Temperature

Present -Day (1993 -2008) Average Change from 1961 -1979 Baseline
Change in Freezing days per year: since mid 1970s

Aaverage US temperature over 50 e
years increased more t.hgh + 2 éF
(some locations more/less than average ) X o,

SEdSince 1970 ave. te + 1'.’§(‘5éF

b g

.
and winter temps + 2’.z7_é

n

AMore frequent days above QfOéF:f’
Alncreased frequency and intensity (»f N
of heat waves and regional drought

AFreezing days have declined by
4-7 daysl/yr for most of the

region since mid -1970s: 20 fewer
west LA; 5 fewer mid FL

From: Global Climate Change
Impactsin the US, 2009, pgs
28,112

Arctic Sea -lce Extent: Annual Average
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Observations of annual average Arctic sea  -ice extent for the period 1900 to
2008. The gray shading indicates less confidence in the data before 1953.

From: Global Climate Change Impacts In the US, 2009 pg 39
http://www.nasa. dir pstory/2003/1023esuice.html
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Observed 0 Rapidly Retreating Glaciers

1971 ; .

™ Muir Inlet, Alaska

Glacier Bay National Park
and Preserve

National Snow and Ice data center
http://nsidc.org/cgi-bin/gpd_run_pairs.pl

—— Europe
—— Andes
e Arctic
— Asian High Mts. h—t 86
—— NW USA+SW-Can.
Alaska+Coast Mts. 7
—— Patagonia

cumulative total mass balance [mm SLE]

IPCC 2007

1960 1970 1980 1990 2000
year
4

Relative Sea Level

AReIative sea level depends on land rising/sinking; ocean
circulation; wind patterns, etc.

ASea level rise is due to warming oceans and melting glaciers,
land -based ice caps and ice sheets

Awarmer oceans also contribute to stronger hurricanes and
more rainfall

Terrestrial water
COcean-atmosphere storage

interaction
lce

Ocean circulation
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Global Mean SL Trends from Tide Gauges and
Satellite Altimetry reveal an Acceleration!

150 Satellite Altimetry >3
mm/yr Leuliette et al.
(2004)

100

Holgate and Woodworth
(2004) 1.8 mm/yrl

Church and White (2006)
~1 mml/yr, 1870 -1930

-50-

-100 T T T T T T T
1860 1880 1900 1920 1940 1960 1980 2000 2020

IPCC 2007
4t Assessment Report

Changes Observed - Sea level

Some areas
along the
Atlantic and
Gulf coasts
increases
greater than 8
inches over the
past 50 years.

DataSource:
http://tidesandcurrents.no
aa.gov/sltrends/sltrends.sh
tml
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Changes Observed:

precipitation
annual average 1958 -2008

~U.S. annual average

\, precipitation has
increased about 5
percent over the
past 50 years

There have been
important regional
differences.

Percent Change

I T [ ]
<40-35 30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35 >40

From: Global Climate
Change Impacts
In the US, 2009 pg 30

Changes Observed : precipitation

Drought trends: 1958 -2007

End -of-summer

0 e 1 %. Dy w7y ;

drought trends as o AR~ | @7
measured by W~ eﬁ""”ﬁ.‘}%@'ﬁ”f? ’#)Z’f"'

(T Tl Pl
the Palmer Drought N d A =-‘“."§|‘}§iﬁ'9”ﬁ"*
Severity Index in each \‘ \ a e ="'=\“.'w¢nggm;_

. 7 T el Y e

of 344 U.S. climate /’rq" <y
divisions ..« Hatching (L% ﬂi’.‘ - 4.*,@;‘@%;“(/’
indicates significant "ti"“l‘!,‘ﬁ‘f/¢
trends -?)"“;’ e

|
Increasing drought Decreasing drought
From: Global Climate

Change Impacts In the US,

2009 pg 43
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Changes Observed : precipitation
intensity and amounts

AHeavy downpours + 20%
average in US over past 50 yrs

ANortheast and Midwest
highest

APrecipitation + 5% average

Ashifting patterns show wet
areas wetter, dry areas drier

Arrend likely to continue

From: Global Climate Change Impacts
in the US, 2009 pg 32

Observed Changes:

Hardiness zones are areas
determined by climate and
temperature range for the purpose
of describing which plants will
succeed or fail within any specific
region.

USDA divides the United States into
11 zones, 1 being the coldest and
11 the warmest. Plants living in
Zones 1 - 4 are considered to be
very hardy; in Zone 10, plants are
described as tender (most will not
survive freezing); zone 11 they are
subtropical.

The USDA Zones are classified by

average low temperature.

From: Arbor day
website

Percentage Change in Very Heavy Precipitation
[

==

0-10% 10-20% 20-30% 30-40% 40-50% >60%

the
1958 -2007

Increases in Very Heavy Precipitation:
heaviest 1% of all daily events from

Hardiness zones: 1990 -2006

Differences between 1990 USDA hardiness
zones and 2006 arborday.org hardiness
zones reflect warmer climate

1990 Map
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Key Messages

1. Climate change is here.

We are already observing change.

2. The future will be different than the past and there
will be consequences for the region. Specific local
impacts will vary.

3. Gathering and sharing information today can help us

to be better prepared for tomorrow.

Change in Number of Days Above 90 ° F

Recent Past Projected End -of-Century Projected End -of-Century
(1961 -1979 Average) Lower Emissions Scenario Higher Emissions Scenario
9 (2080 -2099 average) (2080 -2099 average)

0 15 30 45 60 75 90 105 120 135 150 165 180 >180

(USGCRP 2009)
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3.5 | Estimates based on observed
relationship of sea-level rise ()
to temperature
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Scenano® Scenario™ Scenario®

(USGCRP 2009)

Sea Level Change (om)

Projected Change: N. American Precipitation

Late Century (2080 -
2099): higher
emissions scenario.
For spring, climate
models agree that
northern areas are
likely to get wetter,
and southern areas
drier.

There is less
confidence in exactly
where the transition
between wetter and
drier areas will occur.

W L
Summer g Fall i . .
R Highest confidence in
ercent \ange
o the hatched areas.

<40-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 >40
Less Precipitation More Precipitation

From: Global Climate
Change Impacts In the US,
2009 pg 31

7/6/2011
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Projected Change in Precipitation Intensity:

change from 1990s average to 2090s average

40
& W Higher emissions scenario®
§ 30 0 Lower emissions scenario®
Q
& 20
5
g 10
o
0|
10 Lightest Moderate

Heaviest

0 10 20 30 40 50 60

Percentile

70 80 90 100

Amount of precipitation falling in light, moderate, and heavy events in North

America. Projected changes are displayed in 5 percent increments from the lightest
drizzles to the heaviest downpours. Lightest precipitation is projected to decrease, while
the heaviest will increase, continuing the observed trend. The higher emission scenario
yields larger changes. Projections are based on the models used in the IPCC 2007 Fourth

Assessment Report.

From: Global Climate Change Impacts in the US, 2009 pg 32

Thinking About Possible Consequences

Many options
A Learn from others: guidebooks and
specific projects

A How will present situations,
problems, hazards change under a
changing climate?

A Examine various sectors under
projected changes

A ldentify vulnerabilities
A Define tipping points for actions

A Survey of Climate Change
Adaptation Planning

THE H. JOHN HEINZ IIl CENTER FOR SCIENCE,

HENZ
Cextes | ECONOMICS AND THE ENVIRONMENT

ASEA LEVEL RISE RESPONSE STRATEGY
FOR THE STATE OF MARYLAND

12
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Present Problems Likely to Get Worse

¥

N
2
o

A Urban Air QualityRelationship
between temperature and air quality:
Higher temps more challenging to
meet air quality standards

A Urban Heat Island Effect
Increased temperatures day and night
more heat held by urban areas

A Rate of Sedevel Rise
Relationship to water temperature and
melting glaciers, rate of local subsidencr
-> salt water intrusion, storm surge,
flooding
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Rural  Sububan Commercal Downfown Urban  Park  Suburban Rural
Residential Residential Residential  Farmland

From: Global Climate Impacts in the US, 2009

Potential Climate Change Impacts

Insurance Health Impacts
L] Weather-related Mortality
Infrastructure Infectious Discases

. : Air Quality-Respiratory Ill
Legal considerations - o

Agriculture Impacts

Crop yields
[rrigation demands

Climate Changes
Forest Impacts
Change in forest composition

Shift gcogn:ﬂhic range of forests
Forest Health and Productivity

E Temperature

Precipitation

TRR———
. i Sea Level Rise

Water Resource Impacts

Changes in water supply
Water quality
Increased competition for water

Impacts on Coastal Areas

Erosion of beaches
Inundate coastal lands
Costs to defend coastal communities

Species and Natural Areas

Shift in ecological zones
Loss of habitat and species

SEPA

(Grambsch 1998)
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Eg., Sectoral Impacts from Reduced Water Levels

Reduced water levels: interconnected
impacts across many sectors, creating
mismatches between water supply
and demand, and necessitating trade-
offs.

Regions outside the Midwest

will also be affected. For example,
a reduction in hydropower
potential would affect the
Northeast, and a reduction

in irrigation water would affect
regions that depend on
agricultural produce from

the Midwest.

From: Global Climate Change
Impactsin the US

Key Messages

1. Climate change is here.

Sectors Affected Potential Impacts

-
TmnspoﬂaﬁonE: > : sodc{opth °' el
docks and harbours

>
More beaches, aesthetic
issues, less access to marinas
@M lake front

Tourism and
Recreation

f S
Loss of species, loss of habitat
(such as spawning areas),
contamination

Fisheries

-
Less potential for
hydropower, less water for
\‘mdustnal operations

Industry and
Energy

Increased water quality
problems and water use
\reslnc(ions

VYV VYV

Municipalities

>
- Less water available for
Agriculture irrigation and farm
eoeranons

AL

>
Increased iliness from water
contamination and poorer

water quality

We are already observing

changes. (Big Picture 8 WHY you might care)

1. The future will be different than the past and there

will be consequences for the region. (WHAT o local

impacts)

1. Decisions made today can help us to be better
prepared for tomorrow. (HOW 9 local decisions)

7/6/2011
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Two Responses to a Changing Climate

Mitigation: reduce emissions; energy
efficiency; alternative energies, etc.

Implementation: NOW and save money
Impacts on climate change: 50-100 yrs.

Adaptation: planning ahead; incorporating
likely future climate states into regular
planning; taking action; Just Better
Planning

Implementation: NOW and in future
Impacts on community: Now and Future.

Community Context

Climate Change
not the only challenge
to be juggled

15



7/6/2011

Communities have:

A Alot to lose from climate impacts: storms, water issues,
health impacts, forest fires, etc.

A Limited resources and tight budgets: competition o}
elderly, economy, energy, environment

A Much to gain from opportunities: economic dev., energy
savings, avoided costs, green jobs

A Relevant authorities: comprehensive plans (influence land
use); zoning/subdivision ordinances (types of uses and
density) ; blgd and dev permits  (what, where, how) , building
codes (specific req) , spending powers (strategic placement of
infrastructure) ; incentives (smart growth/bonuses/preservation)

A Opportunity to learn from/work w/ other communities

Rapid City, SD

Omaha St: before the June 9, 1972
flood 0 residential and commercial

Omabha St. after the flood o
parks and golf courses

Photos from Digital Library of S. Dakota

16



Adaptation

ANo oOoOtop 1006 Adaptation
AAdaptations are location and issue specific

AAdaptive capacity is uneven w/in & across

society: resources ($, info., expertise); political will; stringent
policies and regulations; cultural acceptability; not automatically
translate into reduced vulnerability

AScale of info must match scale of issue

ARarely only because of climate change:  muttiple
stressors(e. g. growing popul aj;hazard managemenhs &

AClimate change - a moving target: requires
continuous reassessment

Coastal Adaptation options/examples

Responding to Sea -Level Rise and Storm Surge

A Protect: build hard structures such as levees and
dikes (although this can actually increase future
risks by destroying wetlands and also by creating a
false sense of security that causes more development
in vulnerable areas)

A Accommodate rising water: elevate roads, buildings,
and facilities; improve flood control structure design;
enhance wetlands (Restoration: important for natural areas)

A Retreat: accommodate inland
movement through planned retreat;
setbacks for construction; improve
evacuation planning; restore wetlands

Courtesy of Jack Pellette, NWS

A

wa

7/6/2011
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Adaptation example: Protect
New Orleans Raised Levee

) Hard structures with consequences

Adaptation Example: Accommodate

ABostonbés Deer |s
treatment plant built 1.9 feet higher
than it would have been - to
account for future sea-level rise.

AThe planners assessed what
could be easily and inexpensively
changed later, vs those things that
would be more difficult and
expensive to change later. So
increased the pl
will build protective barriers when
needed.

18
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Adaptation Example: Retreat
Preserving Coastal Wetlands

Rolling Easements:

Many states allow some
development near
shore 9 but no
armoring, set -backs
based on erosion rates,
small & removable
structures, etc.

+80 Years g “M00Yess RECOQN ize nat+
of-way to advance
inland.

+40 Year§

Private
i Public

’gé Low Marsh

)| High Marsh

Adaptation Example: Heat waves

Urban Heat Island Effect

2

A Local weather service issues heat alerts

A Provide tips on how vulnerable people can
protect themselves

A Use buddy system to check on elderly

2

Late afternoon temperature (*F)
2 8

3

residents
A Public utilities voluntarily refrain from
shutting off services for non  -payment P 0 e ™ it e

A Extend hours for public cooling places

A Install reflective or green roofing and plant
trees in urban areas to help cool urban
heat island

fiGreen roofso are
surrounding conventional roofs.

19
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Adaptation Planning : many Timeframes
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Source: Linda Mearns, UCAR

When To Act?

Pro-action or Reaction

Inaction or Action
all have consequences/costs

o Culvert upgrade estimate
$56,000

°co Engineerds est
Repair Road $93,000

Whitcomb Mill Road, NH

From M. Simpson, Antioch University

20
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We can anticipate,
pl an ahead, act e

&,

OR we can react

o AP

Southern Climate Impacts Planning Program

ASouthern Climate Impacts Planning Program : NOAA/RISA, LSU and OU,
State Climatologists, Southern Regional Climate Center
(website: www.southernclimate.org)

A Stakeholder -driven research: regionally relevant scientific research that
results in critical information, products, tools, and education

A Engagement: partners, decision makers, and other stakeholders

A Southern U.S.: TX, OK, MS, LA, AR, TN

A Focus multi -hazard preparedness: severe storms, droughts, floods,
hurricanes, extreme temperatures, etc., and coastal impacts of climate change

and variability.

A Inour region and interested in learning more/participating with us?
Contact me: lynne@srcc.Isu.edu

21
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Contact me:

Lynne M Carter

225 578-8374

resources

Work!

Asking questions

Fie View Help ===
[=] Audio
Audio Mode: @ Use Telephone

O Use Mic & Speakers

Dial: (805) 8794135
Access Code: 105-748-644
Audio PIN: 74
If you're already on the call, press #74% now.
[=] Questions

Questions Log s’

Welcome! Please type any questionsicomments
i tion and Answer section of your

| [Enter a question for staff] ‘

Give Online Punch
Webinar ID: 576-784-882

GoTo\\ebinar™

At any point during the
presentation, you can type
your question into the
guestion text box and click
send. All questions will be
read aloud and answered at
the end of the presentations,
as long as time permits.

7/6/2011
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