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Darien Police.
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Elias Loomis H. A. Newton

104 Meteorology of New Haven.

ART, V,—ON THE MEAXN TEMPERATURE, AND ON THE FLUCTUA-
TIONS OF TEMPERATURE, AT NEw Havex, Coxn., Lat. 41° 18’ N,,
Long. 72° 55" W. of Greenwich; By Proressors Evrias Loomis
Axp H. A. NEwToON.
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he Connecticut Academy of Arts and Sciences ap-
pointed a committee, consisting of Professors Elias Loomis and H.
A. Newton, to reduce the meteorological observations which for a
series of years had been made in the name of the Academy, and also
to incorporate with them any other reliable observations made in
New Haven. The committee have discharged the duty imposed
upon them, so far as relates to the observations of temperature, and
now present the results of their labors.*
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Month. | Max.| _ Dide. e Observers. Min. _P_l_tf'._,_ QObservers, Ran

Year. | Day. Year. [ Day. -

° ° ]

Dr. Alfred S. Monson,
Jan, | 64] 1833 5 |Dr. Alfred S. Monson. |[-24| 1835 5 |} i Burion, 8!
Feb, | 68 1810] 26 |Pres. Jeremiah Day. (|-16] 1855 7 | Rodney Burton, 8
Dr. Alired S. Monson,

March| 76| 1845 28 [Col. Enos Cutler. - 9| 1835 3R0dney Burton. 8!

April,| 85| 1844 15 Col. Enos Cutler. 11| 18470 1 | Col. Enos Cutler. 7

ay, | 94 2 |Col. Euos Cutler. 7 1837 2 | Edward C. Herrick. | 6

(1787 a2 | Pres, Ezra Stiles,

June, | to2 {1816/ 7 | Pres.Jeremish Day.i 6

July, | 101 1814 13 | Pres. Jeremiah Day.| 5

Aug, | o838 _ 1834 29 | Dr. Alfred 8. Moanson.| 5¢

Sept., | 92| 1782 5 Pres. E::m Sulea. 27| 1834| 30 | Dr. Alfred S. Monson. 6!
18og| 1 |Pres. Jeremiah Day,

Oct,, 83 31855 4 Rev.DavidL.Ogden.E 19 1836) 28 | Dr. Alfred S. Monson.| 6:

1788 5 |Pres. Ezra Stiles, . )

Nov, | 74 31805 2 |Pres. Jeremiah Day. i 2| 1786| 29 | Pres. Ezra Stiles. 7

Dec., | 68| 1Bog 26 |Pres. Jeremiah Day. |(-11| 1831) 16 | Dr. Alfred S. Monson| 7

[ : : | = |y Dr. Alfred S. Monson | __,

Year, | 102 1864{ Prof. Elias Loomis. ||-24| 1835 3 Roduey Barton. 12¢

In order to determine whether the mean temperature of New Haven
has changed since the time of the earliest recorded observations, we
have divided the entire series of observations into two
first embracing] t
years; the second embracing "

orming a
series of 45 years. The mean temperature of each month according
to the two series of observations is shown in the following table; the
mean of the observations being reduced to the true mean temperature
by applying the correction from the table on page 232.

irst Bacond First Becond .
Months. :riea. series, Difference. Months. series. series. Difference.

o =] [+] o | -] [+]
January, 26-31 2673 +0'42 ||July, 7170 7162 -008
February, 2808 28 16 +008 ||August, 70 8o 6988 -0'92
March, 3580 36 36 +0°56 [Sept,ember. 62-84 62-20 -0
April, 4717 46-53 -0'64 |lOctober, 51-28 So -035
May, 5726 5730 +004 ||November,| 4o04 +055
June, 6747 6651 -0'g6 ||December, | 3056 -0127

These differences are generally small, with repeated changes of
sign; which seems to indicate that they are mainly due to those
irregular causes which render the mean temperature of a given




Regional Climate Change: Connecticut

Connecticut
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Dec - New Haven, CT: First and last Frost day

Nov o o
o O o
o o o %o o ° o
Oct °o 4 o° oo O O O = Op¥o" O
I S First frost 1779-1820 & 1820-8165
g Sepr
LL
-'(.7) — . 0
= Aug Duration between last and first frost
'o B . .
S Jul increased by approximately 30 days
% Jun +
g S SO Last frost 1779-1820 & 1820-8165
++++ L Tyt + + + F
May * + + 4+, A+ 4+
ay n ++ o + + +
T The day of the year when the last temperature value
Apr below 4.4 °C (40°F) was observed in the data from
Tweed-New Haven airport is shown in by the red ‘+’
Mar ! ! ! ! ! ! ! ! | symbols. The first .day in the fall when thg tempergture
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 falls below 4.4 °C is shown by the blue circles. This

threshold was chosen to represent condition suitable for
frost. The red and blue lines show the mean date of these
L&N-first thresholds were crossed in the data records from 1779-
1820 (red and blue solid lines) and 1820-8165 (red and
blue dashed lines).

+  NOAA-last O  NOAA-first L&N-last
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Measurements and model projections (with no CO2 reductions) of Increase in treatments per day over 90F = 26

annual mean temperature in CT — CIRCA’s PSCAR report (Seth et al, 2019) 2000
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Monthly Mean Sea Level MontaukPomt
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Modest changes in mean sea level have a big NOAA’s New London Tide Gage
impact on flood risk...,meez ...

1l

From 2022/12/21 00:00 GMT to 2023/01/20 23:59 GMT

Monday. Jan 2 2023, 18:00 CMT
A Predictions: -0.555m.

~0.427m.

Height in meters (NAVD)

New London Surge Plus 20 inches * Places that flood now when the
' ' ' ' surge is 4 ft have a 5/80 risk per

year.

* With a 20 inch mean SLR, that
risk increases to 48/80.

Bl | | - * The details are important here
2 , , | | but the point is the change in risk
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 is large.




New London Total Water Level Return Interval

2.4 .
ool [ ! Currently the 10 yr return is ~1.45 m
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Mean Sea Level
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Net Change in “radiative forcing”
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Figure 1. Sea level rise projections for Connecticut based on local tide gage observations (blue), the IPCC (2013)
RPC 4.5 model simulations near Long Island Sound (yellow line), the semi-empirical model predictions are in
orange and the magenta shows the ice mass balance projections.
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IMPACTS

100 Year Flood Event Plus 20 inches SLR
Low-lying Areas
l Inundated Areas

ayer
- Sea Level Rise Layers

Mean Higher High Water

Mean Higher High Water Plus 1 foot
SLR

Mean Higher High Water Plus 20
Inches SLR

100 Year Flood Event (NOAA tide
gauge)

100 Year Flood Event Plus 1 foot 5LR ,,,

100 Year Flood Event Plus 20 Inches
SLR

Continuous LIMWA Line

Hurricanes are potential
devastating and costly, but
infrequent.

* $675 billion in assets insured
and at risk of hurricane
damage on the CT coast as of
2017

The 100 yr flood zones will not
expand very much because of the
geology of CT

The water levels that lead to
flooding will occur more
frequently.

In 2050 the risk of the flooding like
occurred in Sandy could be 5-10
time higher depending upon local
geography. Generally, increases
will be higher in the east.



eogreph

AErcGRID. IGN, and the GIS User,

Connecticut Inst e for Resilience and Climate Adaptation




https://coastfieldguides.com/2015/07/21/glacial-lake-connecticut-map/

Lake Connecticut

Hudson River Ab 700 years age Glacial Lake Connecticut occupied the
Ice Lobe same area and roughly the same shoreline as the current Long
Hartford® Iskand Sound. The glackal lake was entirely fresh water runoff
Port fram the melting Laurentian e Sheet that covered most of
New Mamaroneck Chester Cannecticut then. The area that became Long lsland was a wide
. Rochelle @ . Morwalk expanse of glacial rubble and moraines, thinly covered with
e . E - . . Central Valley tundra and laiga vegetation, roughly the way Labirador is taday.

Ice Lobe

Bridgeport

. ( The Atlantic coastline was still aboat 7§ miles to the 1outh of
Glackal Lake Connecticut, as much of the world's fresh water
was bound up in glacial ice, and the sea level was about
300 feet lower than it is today

%‘ Guilford

Nk ««\*\

Glacial
Lake
Block

Esland

Glacial Lake Connecticut—This modern meltwater lake at the lost of 4 glacies in leeland approdimates
the way mast of the Connecticut coast loaked at the time of Glacial Lake Connecticut.







* Sea Level Rise Means that flooding in coastal CT that is expected once in 10 years

should be expected every 2 or 3 years in 2050. Envionmental Research Leters
* This will raise the cost of living bay the shore and likely impact property g”;“até’geqtfifglcﬂ%‘(;mifmm‘heowwemﬂ"“cif*m i Miami-
ade Lounty, rionda

values in flood prone area.

* This is happing in Virginia and Florida (&) All Propertis in Miami-Dade County

Norfolk, Virginia: Floods in the Norfolk and Hampton
Roads area threaten to make the largest naval base in Sunny day flooding in Miami
the world inaccessible.
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https://www.freddiemac.com/research/insight/20220316-sea-level-rise-and-impact-home-prices-coastal-florida

Home price discount/premium T 7796 Atlantic —_—
Homes in SLR exposed areas sold for less than homes outside of
SLR exposed areas, but the price discount was limited to homes also
located in FEMA-designated 100-year floodplains PLANET
40% - .
o Every Coastal Home Is Now a Stick
o fD '
of Dynamite

1.0%
0.0% . ‘ .
o Wealthy homeowners will escape flooding. The middle class can’t.
1.0%
20% 4 By Jake Bittle
-3.0%
-4.0%
50% - In SLR Exposed Areas & In SLR Exposed Areas &
-5.0% Homes in Inside FEMA-designated Outside FEMA-designated

SLR Exposed Areas 100-Yr Floodplain 100-Yr Fioodplain

*Compared to homes located outside of SLR exposed areas, all else equal.
Note: The price discounts and premiums In the chart are based on two separate OLS regressions. In regression =5
1, sale price Is regressed on location within SLR exposed areas, and In regression 2, sale price Is regressed on

the location within SLR exposed areas In and out of FEMA-designated 100-year floodplains. In both models, we

accounted for observable characteristics, such as distance to coastline, views of the coast and other amenities,

number of beds and baths, and distance to highways, that could also Influence home prices.




https://circa.uconn.edu

8 circauconn.edu/sea-level-rise/ a ¥
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Connectlcut Institute for Resillence & Climate
Adaptation (CIRCA)

Home  About~  What We Do~

AV

Information on sea level rise and
local projections for Connecicut

o

Reports, presentations, posters
and outreach materials

Interactive map viewer and
technical tools

Coaslal resilience research and
planning projects

FEATURED TOOL

CT Sea Level Rise &
Storm Surge Viewer

Map viewer showing two sea level
rise projections (1 foot and 20
inches) above a MHHW along the
Connecticut coast and the adjacent
inland

GO TO VIEWER

FEATURED REFERENCE

SeaLevelRise in CT
Final Report

Report describes why Gonneclicut
should plan for up to 20 inches of
sea level rise higher than the
national tidal datum in Long Island
Sound by 2050

READ REPORT

FEATURED REFERENCE
- =

I/

Visualization Tools for
Sea Level Rise

Three resilience scenarios or
drawings for communication and
planning that depict sea level rise
and flooding problems common in
many coastal towns.

LEARN MORE

FEATURED PROJECT
RN

New London Sea Level
Rise Planning Project

UConn landscape architecture
team develops collaborative
process, models, and design for
coastal resilience along historic
waterfront

LEARN MORE

Connecticut Insti

ite for Resilience and Climate Adaptation




https://resilientconnecticut.uconn.edu/

€ > C & https//resilientconnecticut.uconn.edu G Q ¥ % 0O :

UCONN  UNIVERSITY OF CONNECTIC

Resilient Connecticut &=

Home About Planning ~ Tech Tools Research~ Engagement Announcements Contact Us CIRCA ES

Engagement

.

What is Resilient Connecticut?

CIRCA, in coordination with state agencies, regional councils of governments (COGs) and municipalities, has initiated Resilfent Connecticut, as
part of the HUD National C

~ompetition. Resilient Connecticut provides the state with a |

ning Fra yjork piloted in the
Superstorm Sandy impacted regions of New Haven and Fairfield Counties. The project focuses on regional resilience and adaptation planning

through engagement and risk assessments that inform municipal to regional scale initiatives and pilot projects. Resilient Connecticut’s guiding
principle is to establish resilient communities through smart planning that incorporates economic development framed around transit-oriented

develof

nent, conservation strategies, and critical infrastructure improvements. read more

Connecticut Institute for Resilience and Climate Adaptation




https://Www.nae.usace.army.mil/Missions/Civi
Works/Flood-Risk-Management/Connecticut/Stamford-

Hurricane-Barrier/

Stamford Surge Barrier and gate,
Million $15 in 1969

Roughly Million $150 in 2022

https://www.theguardian.com/cities/2015/feb/19/thames-
barrier-how-safe-london-major-flood-at-risk

Thames River Barrier, London, UK

Milliion £ 534 in 1884

Roughly Billiion S 3 in 2022




—~Thames Barrie-r; I"ookihg-"c& the east from,
Greenwich; UK

Connecticut Institute for Resilience and Climate Adaptation




Inner Harbor Navigation Canal Lake
Borgne Surge Barrier also called The
Great Wall of Louisiana,

TR

Hiony _..: Pelham Barrier |
I Yonkers - g
e
chello
= /
Pl s ,-":IA.*---
DAM SECTION /
NORTH TIE-IN
SHORE BASED
® @ MEASURES
2@150° | 1@
150°
-
HEADWALL
L (TYP)
- | TOP OF STRUCTURE
1 / ELEV. +20.0 3
= ——T f
< Z F
% 3
——t—T— ————t—T—
45400 50400 55400  57+5(
R S——) -

Jamaica Bay (JB) Barmer




CIRCA’s Ten Steps to Municipal Resilience

1. Avoid development on floodplain

Ensure/require that development is outside of the 2020 floodplain.

This will reduce risk to people, property and the town’s tax base to severe
weather and changes to FEMA rules.
Expand participation in the FEMA Community Rating System
It will likely effect bond ratings in the future.

6. Assess the cost of doing nothing.

¢ Higher maintenance costs, more frequent repairs, higher insurance rates,
more and longer business interruptions, lower bond ratings.

7. Leverage resources from existing State and Federal programs

e i.e., CIRCA, CTDEEP, DECD, NOAA, EPA, FEMA, USACE

2. Integrate adaptation to infrastructure planning and investment.

® Repairs and replacement should recognize future risks. This can yield a high
return on investment.

8. Organize to win federal resilience and adaptation funds.

* This will take decades and a lot of money. Anticipate many proposals/grant
applications and develop an office to coordinate and prepare them.

3. Define your accepted risk level

* Recognize Hurricanes and Climate Change/Sea Level Rise risks are different.
¢ We need to plan for both, but the strategies and costs are different

4. Develop a resilience project pipeline

e Use locally applicable science-based risk assessments for 2050 to identify and
prioritize projects.
*Employ zones of shared risk planning to maximize co-benefits.

¢ Use community engagement to develop conceptual plans and align resilience
investments with advancement of the town’s long-term development vision.

9. Plan for the costs.

® Assess how to distribute costs equitably.

e Use HB6441 and invent other ways of sharing the burdens.

¢ Consider creating a climate change resiliency reserve fund and develop a long-
term investment strategy to match funding to long term liabilities associated
with sea level rise.

e Public Act No. 19-77 allows towns to create a resiliency reserve fund and
invest a portion in equities like many already do for employee pensions and
other financial obligations.

5. Prioritize equity in planning and action

* Recognize and prioritize the voices of those that will have the most difficult time
adapting to change due to socioeconomic challenges and historical inequalities.

10. Act NOW!

¢ Change is inevitable. It comes down to whether we want to manage that
change or wait until escalating disasters gives us no other option. Figure out
what the problems are and produce a plan to address them.

» CT has significant technical and financial capacity within the state. We can do
this if we work together.

e Support GHG emission reductions. Ignoring the problem puts lives and dollars
at risk.




What else do we need to do?

* |dentify impediments to Action
— Consensus Decision-making (what do we do and who pays?)
— Prioritization (lists of projects is not enough)
— Funding/Cost sharing formulae

 Institutionalize the Response

— Coordination of planning and action among agencies and towns
* to address big problems and maximize value and avoid wrong turns
* develop and share successful approaches

— Develop Standards, Regulations, Incentives
— Be ready to win in all federal competitions for funds
— Sustained attention of public and leaders




RESILIENT CONNECTICUT AND OTHER PROGRAMS

)

CIRCA initiated Resilient Connecticut in Fairfield and New
Haven Counties 2018 — 2023.

Program expanded to New London, Middlesex, Hartford, and
Tolland Counties in 2021-2024.

Goals are to support development of a statewide resilience
project pipeline, increase coordination across municipal,
regional, and state planning.

Data and mapping tools to support project development
include Climate Change Vulnerability Index (CCVI) for
flooding and heat, zones of shared risk, resilience
opportunity areas.

EJ projects include creation of a statewide EJ Screen mapping
tool in partnership with DEEP/DPH and EJ community



RESILIENT CONNECTICUT AND THE PROJECT PIPELINE

City of
Groton Danbury
Stonington
Mystic Fair Haven Branford
Fenwick
Portland Ansonia Fairfield LS.
East South . New Haven Stratford
L Wharf Bridgeport
Haddam Norwalk Stratford ong Yvhar Green Infra. Point L.S.

Grant Opportunities I

O ‘; O
- CIP or HMP Conc.ept - C.OSt Addlt!onal P Rewspn.s o » Final Design Bidding Monitoring
Design Analysis Design Permitting

CIRCA interventions
and value added

occur, in practice, along a project pipeline




AREAS OF WORK STATEWIDE

* The seven pilot projects
(“Phase 111”) are the purple
icons in southwest
Connecticut

* The upcoming projects
under Resilient
Connecticut 2.0 Phase lll
are the blue icons in the
RiverCOG and SCCOG
regions




Summary

Sea level is going up ... Plan for up to 20 inches by 2050 and maybe 40 in by 2100

The frequency of coastal flooding will increase... by a factor of 5-10 by 2050.

There are many predictable consequences... increased insurance cost, property value losses, increased repair costs.
In much of CT the flood plain will not expand (very much), flooding will be more frequent and deeper.

Temperature is going to increase... maybe up to 5F by 2050.

We are going to get a lot more days above 90F

The number of storms (extra-tropical cyclones) per years in the northeast has declined since 1979.
Rainfall has been steady, but delivered in more intense events

Climate models predict reduced number, but more intense storms with a 50% increase high rainfall events.

Data suggest more Category 3 hurricanes in the North Atlantic, but no evidence of trends on effects on NE

Wind speeds in the Northeast are likely to increase in winter and reduce in summer but not by much (~5% RCP8.5)
Designs based on hurricanes are likely to be adequate. But building standards enforcement is key.

Adaptation planning and projects takes time .... 10-30 years

Innovative approaches are needed

Coordination with economic activity and housing needs is required

We need to imbed adaptation into the administrative structures and procedures of the State




Save the Date
Resilient

Connecticut

Friday, December 1, 2023

Summit Uconn School of Law

Hartford, CT

I&iﬂ CIRCA

Resilient Connecticut Summit
Friday, December 1, 2023

UConn School of Law
Starr Reading Room
55 Elizabeth St, Hartford, CT 06105

Details and agenda to follow

5= S CIRCA

Connecticut Institute for Resilience and Climate Adaptation




