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EVEN IF WE DRASTICALLY DECREASE CO, EMISSIONS TODAY...

Sea level rise due lo
Z ice melting:
7 several millennia

» Sea level rise due to
thermal expansion:
centures to millennia

[ |

CO, emissions peak

Temperalure slabilization,
0 to 100 years

L a few centuries

1

Magnitude of response

CO, stabilization:
100 to 300 years

1

CO, emissions
< (fossil fuel burning)

Today 100 years . - 1,000 years
Time taken to reach equilibrium

Continuing rise of CO 2 concentration, temperature, and sea level long after emissions have been reduced.
Adapted from: IPCC 2001 Climate Change Report [2]. Mander et al (2016)



Connecticut and Long Island Sound Climate
Projections

* Sea level rise and flooding impacts

* Increased average annual air temperature/warmer water temperatures
* Temperature of Long Island Sound waters is increasing

* Intense precipitation events are increasing

* Increase in the frequency, intensity and duration of heat waves

* There is the potential for higher intensity storms like SuperStorm Sandly.
e Seasonal drought risk projected to increase in summer and fall

* Frost free season and growing season are longer.



Municipal Issues & Needs for Addressing
Climate Adaptation in Superstorm Sandy
impacted Communities (2015 - 2016)

* Flooding
« Stormwater management/Extreme Precipitation events
* Coastal Erosion

* Emergency Operations and Storm Events — how to better
manage/communicate events

Post storm regulations and EA’s/CT DEEP/ACOE
Policy/Planning/Zoning

* Communications (climate challenges and adaptation
actions)

Septic System Failure

* Environment
* Human Health
« Water Quantity and Quality

Municipal lssues & Needs tor Addressing
Climate Adaptation In Connecticut

ValRil €9 CLEAR




'|ISS SRC Extension Professionals conducted an
information needs assessment in 2022

Stormwater and associated flooding was the primary environmental threat faced
by communities region-wide.

Sea level rise/coastal flooding

e Extreme weather and storms

Water quality

Coastal erosion

Habitat loss and/or degradation
* [nvasive species
* Tree loss

| m p a Cts frO m d eve | (o) p me nt Flood damage to a road in Norfolk | Photo courtesy Norfolk Fire Department Ju |y 2023



The Future of Adaption and Resilience

* Tremendous progress at the national, state, university, NGO, local levels

* Issue is not that work on adaptation and resilience is not happening — it is
that the impacts are changing.

* As we refine climate projections, we need to think through what and how
impacts will change beyond, for example, SLR reaching further inland.




ADAPTATION — to moderate harm or
exploit beneficial opportunities

Geographic scale: Time frame:
Local and regional solutions Short term and long-term solutions



U.S. 2024 Billion-Dollar Weather and Climate Disasters

. Drought/Heat Wave 0 Flooding Hail e Severe Weather o Tornado Qutbreak o Tropical Cyclone o Wildfire ... Winter Storm/Cold Wave

Central and Eastern Tornado
Qutbreak and Severe Weather
July 13-16

Central, Southern, and Eastern
Severe Weather
May 18-22

Upper Midwest Flooding Central and Southern
June 16-23 Tornado Qutbreak
April 26-28

Central and Northeastern
Severe Weather
June 24-26

Northwest Winter Storm
January 12-14

Central, Southern, and
Southeastern Tornado Qutbreak

Colorado Hail Storms and May 6-9

Southern Severe Weather
May 31=June 1

Central and Eastern Severe Weather
February 27-28

Central Tornado Outbreak and
Eastern Severe Weather

Central and Eastern
Severe Weather

June 12-14 April 1-3
Central and Eastern .
Hurricane Helene
Sev;::;lvigt‘ljﬂ .\ /" September 24-29

_® Central, Southern, and Northeastern
Southern/Eastern/Northwestern @ Winter Storm and Cold Wave
Drought and Heat Wave January 14-17
2024

@ Southern Tornado Qutbreak and
East Coast Storm
January 8-10

New Mexico Wildfires Q—I
Hurricane Debby

June=July ._/
Texas Hail Storms
April 27-28 o o ——\. August 5-9
Hurricane Milton
Southern and Eastern
Severe Weather Severe Weather October 9-10
N - April 8-11 February 10-12 \——————@ Central Tornado Outbreak
: May 25-26
@:‘. Southern Severe Weather Southern Derecho Hurricane Beryl Hurricane Francine g

Y v May 11-13 May 16-17 July 8-9 September 11-12

This map denotes the approximate location for each of the 27 separate billion-dollar weather and climate disasters that impacted the United States in 2024.

In 2024, the United States experienced 27 separate weather or climate disasters that each
resulted in at least $1 billion in damages. NOAA map by NCEI.



Number of Events

United States Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)

®  Drought Count B Flooding Count B  Freeze Count B Severe Storm Count Tropical Cyclone Count
B Wildfire Count B Winter Storm Count — Combined Disaster Cost —— Costs 95% ClI — 5-Year Avg Costs
28 h . r$517
S464
24
- 5406
20
|- $348
16 -$290
12 -$232
-5174
8
-S116
. A N
‘ : , ' I -$58
- Iy 1 l | —t I
o] i ewaul 1] : : || | 50

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

The history of billion-dollar disasters in the United States each year from 1980 to 2024, showing
event type (colors), frequency (left-hand vertical axis), and cost (right-hand vertical axis) adjusted for
inflation to 2024 dollars. NOAA NCEI Billion-dollar Disasters webpage.
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Look at priorities in Connecticut




FLOODING — SEA LEVEL RISE

ennsylvania



FLOODING — SEA LEVEL RISE

Storm Surge and High Tides Magnify the Risks of Local Sea Level Rise

-] ulu“j-h]‘ e -‘-.L
Ve

201 0 Sea Iev:el sets a base.!ine for.storm su.rge-—the
3 potentially destructive rise in sea height that
occurs during a coastal storm. As local sea level
rises, so does that baseline, allowing coastal
storm surges to penetrate farther inland. With
higher global sea levels in 2050 and 2100,
areas much farther inland would be at risk of

PP surgeI ‘ki\t( being flooded. The extent of local flooding also
depends on factors like tides, natural and artifi-

2050 cial barriers, and the contours of coastal land.

floodplain
w0 ulwﬂ’l ol il L
2100

floodplain

Storm surgeI P—

floodplain”

2050 projected high tide

2010 floodplain’

T

. 2050 ﬂt.'.ncw:.il:ilatin>
2010 floodplain” Local factors such as tides and coastal profile
will influence extent of floodplain.

Storm surge

2100 projected high tide ~~

Image adapted from Union of Concerned Scientists 2013; www.ucsusa.org/sealevelrisescience
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NRCS soil sampling 2018
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Marsh migration



Thin layer deposition for tidal wetlands

Time 2

o P\ [
' ir. = Landward movement of the marsh




Nuisance (sunny day) flooding occurring in
many coastal areas during high tides.

In many locations
along the U.S.
coastline,
nuisance flooding
is now 300% to
more than 900%
more frequent
than it was 50
years ago.

i

Do people who live in areas prone to flooding need a
“new normal?” e.g., school bus routes, parking lots




FLOODING

a.woRLD REPORT

News Best Countries Best States Healthiest Communities inion

COMMENTARY

Fill, Build and Flood:

Dangerous Development in
Flood-Prone Areas SEPTEMBER 12, 20
(B::rillc:)i:!ga li(nt:::e:c\::rnerableto flooding is a recipe for disaster, but communities Over 2 mi"ion acres of ﬂoodplain

5y LuriaBizzar CMGR CONADT St SN development occurred in US in
last two decades, study finds

\«/




FLOODING

Is this a sustainable future?




Are floating buildings the answer to sea level rise?

- T

After two years and $50 million the San Francisco Fireboat Department has
opened floating Fire Station 35 for operations.




Coastal and Inland Erosion




So what can we do?

Beach nourishment

New Haven Register



Engineered solutions (hard solutions)

» Sea walls, dikes, levees
e Hurricane/surge barriers




Eroding beach:
Biodiversity is high; life in ocean,
/“\. and on sand, and birds
b\ o

.

Waves are deflected:

Beach is narrower; biodiversity is
reduced for beach animals including
birds

i -~ Steepening of offshore slope
‘B. Afterseawall = . et

Biodiversity is greatly reduced.

Steep offshore slope

n ®

C. Several decades (or more) later

Source: Pilkey, O.H. and Dixon, K. L. 1996
(modified) The Corps and the Shore. Island Press, Washington, D.C.

" Natural beach

Matural dissipation of energy

Frotected beach

Energy reflected by seawall

Scouring action at seawall base

e
A

Collapse of structure




Environmentally Friendly Seawalls

A Guide to Improving the Environmental Value of
Seawalls and Seawall-lined Foreshores in Estuaries




. Natural and Nature Based Features

-RTECHNIQUES

o Shorelines

. e,
N T

| SILLS - BREAKWATER -
| structure  Parallel to (vegetation
he toe of vegetated optional) - Offshore

( shoreline, reduces structures intended
ed slope wave energy,and to break waves,
.Suitable prevents erosion. reducing the force |

areas Suitable formost  of wave action,and sites with
areas except high encourage sediment hardened shorel

Ve energy wave energy accretion. Suitable  structures.

vironments. environments. for most areas.

Source: This continuum is based on the more detailed continuum in the Systems Approach to Geomorphic Engineering
(SAGE) Natural and Structural Measures for Shoreline Stabilization brochure (SAGE 2015).



Natural and Hybrid Living Shorelines
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MAJOR STORM EVENTS
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Direct Deaths from U.S. Tropical Cyclones

OFFSHORE 10ormances
MAR‘NE :3).-;: [:YI'II

&%
SURF/ (4%)

RIP CURRENTS
(67%)

WIND (8%)

STORM SURGE
(49%)

1963-2012

Graphic: Michael Lowry



STORMWATER FLOODING

HEAVIER DOWNPOURS

Change in precipitation on heaviest 1% of days
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Change in total precipitation falling on the heaviest 1% of days, 1958-2021.

Source: USGCRP, 2023: Fifth National Climate Assessment. C LIMATE C.:) CENTR A L




Storm totals as of 5pm #abciny
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STORMWATER FLOODING

Road washouts July 17, 2023

Alton NH Department of Public Works




Stormwater management and vegetated
buffers along wetlands and streams

T o A48 Bt r'. TR T gt A u
Vegetated buffer strips are an efficient barrier against waterway pollution. Photo: Bengt Oberger Attribution-
ShareAlike 4.0 International (CC BY-SA 4.0)




Seasonal drought risk projected to increase in summer and fall

U.S. Drought Monitor

Current Maps Data Summary About Conditions & Outlooks Ag in Drought En Espaiiol NADM

By Jennifer Joas « Published November 18, 2024 - Updated on November 18, 2024 at f =
11:24 pm




HUMAN HEALTH

HIGH HUMID HEAT DAYS
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HUMAN HEALTH

KEY CONCEPTS

M  Heat is the deadliest form of extreme weather, and it’s especially
dangerous with high humidity. Recent research from Columbia
University shows that humid heat extremes are becoming more
frequent.

cLIMATE QD) CENTRAL

B The researchers later analyzed the most extreme (top 5% of) days by
U.S. location, based on wet bulb temperatures. In most places, these
humid heat extremes doubled in frequency from 1980-1999 to
2000-2019.

M  Disproportionate impacts fall on senior citizens and communities of
color, as well as outdoor workers in agriculture and the military.
Continued climate change would lead to declines in labor productivity,
while worsening social and economic inequities.



Whitest paint on record

* Researchers at Purdue University
have developed an "ultra-white"
paint that reflects 98% of sunlight
and deflects infrared heat, allowing
buildings to cool below the
surrounding air temperature.

* The paint, which the university
describes as the "whitest paint on
record"”, owes its cooling power to
barium sulphate — a pigment derived
from the mineral barite.




Two researchers at the University of Scientists use quantum computing
Notre Dame in collaboration with to create glass that cuts the need

South Korea’s Kyung Hee University  for AC by a third
recently utilized quantum computing

e - = e
to help develop a new transparent L i\'ﬁ *
. . M m%!l?ﬁi:lf]} IUI_H ldl: !um“pmi T "ﬁ‘ﬁw -
window coating capable of blocking e
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The transparent radiative cooler
(TRC) layer, only permits external
visible light through that doesn’t
raise indoor temperatures, thus
cutting buildings’ cooling costs by as
much as a third of current rates.
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HUMAN HEALTH
Other human

health issues
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CASES OF
WEST NILE

; liscreased
Inereated Floading _ " Duraticn of vlnus
& Shorms Ry Warm Seaten in the LLS. vnce 1999,

of which
Charnges n
i more than

Termgeraturg LTﬂD
] poople have died

ABOUT 68%
of Cobbora wil huuh

increoed pectabiity
Press Releases Wesr Mile virus by 2050

Mews Release
Department of Enengy and Envirenmantal Protection

] T T Suveant
Flarvioed, CT 04108

% gy A bempstratune fises,
ST |r|-:ﬂl-nnl|-d‘ | dCa hw:‘
P i
DEEP and CAES Discover an Established Population L?EEEELEES E [:::::f:hrli CAEEVK;G
of Lone Star Ticks Along Coastal Connecticut T —
from 1991 o 2013 Mclaria, Lika L‘fHE DISEASE
Virus, ond ‘West will g T

Mile Wirus

climatenexs @ APHA




login sign up Quick Navigate

starter

SRR L R S e CitSciMonth Libraries Trainings Ambassadors Dashboard ~ Projects Events Partner Gateways Vv

< Find more projects

Ghosts of the Coast

Ghosts of the Coast Add to my lists

Engaging cltizen scientists to help document the formation of ghost

forests
“5" F" -3 vaa! ﬁ UL fum l{ 1w PRI | GOAL: Document the formation of ghost forests.
TASK: Record ghost forest observations through Survey123 form.
WHERE: View map...
Avrielle Bader Photography . T DESCRIPTION:

The formation of ghost forests in response to sea level rise, land subsidence,
and saltwater intrusion is a striking visual indicator of climate change. Ghost
[ Off-site Project @ forests are characterized by lingering stands of dead trees that were recently
killed by salt stress. Ghost forests can form in any type of forest, but the
formation of ghost forests in the maritime forests of the Mid-Atlantic sea level

rise hotspot has been rapid and conspicuous.

l Save to Review Later

We are engaging citizen scientists to help document the formation of ghost
< Share forests at a larger scale. The goal of this initiative is to raise awareness about
the pace of change in coastal landscapes, while also collecting data that can
inform ghost forest research.

Pro;ects You May Like Help us document ghost forest formation! Your recorded observations will
= B TreeSnap populate a public collaborative ghost forest map as part of a larger ghost
forest website.

Flzulp CIur Nation’s Trees!



EDUCATING THE NEXT GENERATION

The UConn Climate Corps has been operating since
AY 2017-18. Students have completed 38 projects
in cooperation with 29 CT towns and nonprofits.

E-Corps has enrolled over 500 students, who have
completed 140 local projects.

This class was i arly len, @ was sled
really helptul for me and has shaped the
goals | wum o parsee in the fanare.
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-~ QUESTIONS OR COMMENTS? “‘~

A "The true meanlng
— of life is to plant
- trees, under whose
i shade you do not
~ expect to sit."

- Nelson Henderson
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