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Overview

*Tom
e Case for Local Action
* Opportunities & Challenges
e Case Studies
* Considerations -- Effectiveness

*Teresa
 Communication of Risk to Municipalities
* Tools to Assess Coastal Risk in Rl
* Coastal Adaptation Strategies




Potential Goals

*Protect Life & Property
* Disaster planning, preparation and recovery
* Housing & neighborhood protection
* Shoreline protection & resilience, etc.
*Minimize Economic Disruption
* Floods, evacuation, power outages, transportation
disruptions, dam failures, etc.
* Maintain Ecological Integrity
* River & wetland restoration, forest management, etc.
* Stormwater & water quality restoration
* Fish & wildlife restoration, invasives control, etc.
*Proactive Solutions
 Renewable energy




Case for Local Action

*State and Federal resources are insufficient;

*Politics appear incapable of adequately address pressing
problems like flood preparedness (coastal & inland)

*At its best, local control is most democratic

*Home rule

Limitations

*Diffuse leadership -- personalities

*Municipalities inherently conservative — change is hard
*Local resources & capacity limited

*Special interests; NIMBY or “hijack” factor

*Scale issues

*Non-uniform processes, ordinances, etc.




Local Successes

*‘Renewable energy
*Bag bans
*Stormwater utilities (soon/not so soon)

*Anti-idling ordinance (Newport)
*Ecological restoration —rivers,
wetlands, beaches, etc.




Case Studies

*Roger Williams Park, Providence
*Solarize Aquidneck
*Hurricane Sandy Restoration,

Middletown
*Island Waters (Aquidneck Island)




Roger Williams Park




Solarize Aquidneck
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Achieving Results

*Build local support first

*Address local needs

*Know where decisions happen — and adapt
*Be patient

*Countto 4

*Consider CIP

*Local match?

*Bring money — preferably large quantities —
or at least resources




Parting Thoughts

*Local action is necessary but not sufficient

*Needed:

 Better state/federal support for
stormwater,

* Comprehensive approach to dam removal &
river restoration — MA & PA

* Fed/state/local/private, comprehensive
approach for coastal neighborhoods




Drivers to Plan for Natural Hazards &

Climate Change

= Public Health,
Safety & Welfare

= |nvestment of
Public Funds for
Infrastructure

= State Mandate

= Impacts Felt at
Local Level from
Multiple Hazards

Photo credit: Melissa Devine, Rhode Island Sea Grant



SEA LEVELS ARE RISING

Meters

Newport 2.74 +/-.17mm/year
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SLR IS ACCELERATING

Relative Sea Level Change Projections - Gauge: 8452660, Newport, RI
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Differentiating
between :

Storm Flooding
(Periodic/Infrequent)
- Coastal & Storm Surge
Driven
- Precipitation Driven

Sea Level Rise Flooding
(Dally; 2 times each day at
high tide)




Call voll free: 1-888-379-8531 or have us call you

20 Fiog5mart, g s .

HOME

____________________________________________________________ A Sl"gle Storm Can Rum Your
dasasinet® Financial Future.

FLOOD RISKS

RESIDENTIAL COVERAGE
mmmgm It doesn’t matter if the storm season is aciive or
IR quiet! It only takes one tropical sionm of Umicane
PU.IC‘!"?-I'OLDER RESM$ to cause thousands of dollars in fiood damage
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- - State of Rhode Island

\\ ) Emergency Management Agency

Hiume About

Winter Weather Preparedness

Are you prepared for winler weather? Chick
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FEMA National Flood Insurance Program (NFIP)
Flood Insurance Rate Maps (FIRMs)
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TOOLS TO
UNDERSTAND RISK

Cuick & powerful coastal-incident reporting
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www.beachsamp.org

Abous Project Fartmers Contact Us

RI Shoreline Change Special Area Management Plan

Coastal Flosding in Rhode ke

COASTAL FLOODING IN RHODE ISLAND: A Map Journal
COASTAL FLOODING IN RHODE ISLAND: A Map Journal

Riead move »

Beach SAMP Stakeholder Meeting,
December 1, 2016

Upcoming King Tide Event: Snap the Shore, See
the Future

See how the URI Coastal Resources Center and
Rhode Island Sea Grant are building industry-
public relationships to provide resiliency
options to coastal property owners:

North Kingstown Sea Level Rise
Adaptation Pilot Project

o  Beach SAMP Stakehclder Meeting: December
2016, &-8pm November 15, 2016
o COASTAL FLOODING IM RHODE ISLAND: A Map
lournal September 29, 2016
o Beach SAMP Stakeholder Meeting, December 1
1016 September 29, 2016
o  Upcoming King Tide Event: Snap the Shore, See the
Futwre August 19, 2016
o  Beach SAMP Stakel
August 12, 2016
a K g HidEs a5 @ predicion oF Tulure $ea hve ".--Mfl:r
17,2016

the UR

o See how the URl Coastal Resources Center and

der Mee] ng, -'-||:_: st 29, 2016

fhode Island Sea Grant are building industry-public

elationships to provide resiliency options to coastal
property owners: May 11, 2016

e  Morth Kingstown Sea Level Rise Adaptation Pilat
Project May 11, 2016

e  Upcoming King Tide Event: Snap the Shore, See the

Fusture May 4, 2016
] Dr. Michael Dppanheimer to speak at Beach SAMP

Meeting, May 3rd at 6:00pm April 22, 2016

N

e beachSAMP (27)

o  Climate Change (66)




Lhayt Projact Parknes Comsct Us

RI Shoreline Change Special Area Management Plan

STORMTOOLS Map Gallery STORMTOOLS Map Journals

STORMTOOLS live maps gallery Map Journals
- -—— —— Tt
Bd BW W Coastal Flooding in Rhode Island

STORMTOOLS

STORMTOOLS 101
A Ay

Touring Historic Storms in Rhode Island
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(1) MAP JOURNAL: STORMTOOLS 101

@ esri

STORMTOOLS 101

How to Use the App

one ps. They are

]
Loomin’ 5
and out
Currefnt _,_ L

Click to search
far ?n address ;

kv a g

Historic Storms

Hurricane of 1538

Click the magnifying glass to type
in an address, or pan around the
map Wit h FI'.'HJ F mouse,

Click the blue flood areas to get
the estimated flood depth at that
spot.

Hurricane of 1938 (fooding in feet)

http://www.beachsamp.org/stormtools/




(1) MAP JOURNAL: STORMTOOLS 101

STORMTOOLS Maps and Apps

@esri

STORMTOOLS 101

Other STORMTOOLS Maps and Apps

There are Dwo Main ways 1o access STORMTOOLS: through interactive maps,
or through map journals. Interactive maps ghve you the Rexbility of turning
on and off layars as you wish. Map journals provide more information and
photos and guide you through the tool (while still allowing you to interact
with the map by searching for addresses or rooming around the state].

Chur two Interactive Maps are STORMTOOLS For Beginners and Advanced
STORMTOOLS. STORMTOOLS for Beginners asks the user three main
QuESTIonS: 15 my property vulnerable 1o sea level rise?; 5 my property in the
100 year storm floedplain; and 15 my property vulnerable to 3 100 year
st in 20507, Advanced STORMTOOLS is 3 map gallery that offers
detziled STORMTOOLS flood iayers, with clickable fiood extents showing
water depths at specific locations, as well as other useful GIS layers that

may help In coastal planning decision making, Maps are organized by

planning horizen (time) and severity of storms (nulsance or extra/tropical
STormME)

The Map Journals include STORMTOOLS 101. Touring Histeric Storms. and
Coastal Flooding in Rhode Island. You already know STORMTOOLS 101 and
it is highly recommended particularty if this is your first time using
STORMTOOLS, Touring Historic Storms takes you on a tour through Rhode
island looking at photographs from four major hurricane events (1938

1854, 1991, 2012) overlayed with the flood extent on the map from that
storm, Coastal Flooding in Rhode Island brings all the flooding layers under
o roal. From Ristoric storms, U present day, and nto the Tuture with aach
e level rise scenario, users can look at the 25, 50, and 100 year storm
events now and in the future.

STORMTOOLS Live Maps

Adrdanted STORNMTOOLS
BeachSAMP Coastal
Flooding Fems g

Fload rsutance Ral

il
Hurmcanes inundation Mappng
HACCS Rhode Island R RIEMA
Sealed SLR Sea Leve| Riza
Storm Surge STORMTOOLS

Rhode lsland {D
Floodplain Mapping

Coastal Flooding n G} STORMTOOLS 101

Rhode kstand

= _. - .-ul
5.

—"- A -

e .

Touring Histong @
Etorms i Rhade |sland

STORMTOOLS for
Beginners GJ

Adwanced @
ETORMTOOL 8 Gallery

Sclence Behind .[:Z]
STORMTOOLS

http://www.beachsamp.org/stormtools/
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Legend

1= my property vulnerable to
a 100 year coastal storm
(1% annual chance) and
how DEEP will the water be?
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Estimated Water Dapth for 100vr
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Adjacent Lowlying Area

The water depth at this point is estimated
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Is my property vulnerable to
a 100 year coastal storm in
2050 (with 2" of sea level
rise)?

Water Depth from 100 year storm
with 2° sea level rise

The water depth at this paint ks estimated
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(2) MAP JOURNAL: Touring Historic Storms in Rhode Island

Touring Historic Storms in
Rhode Island

USNIVERSITY
sl

Scroll down through this panel to see the tour or click on the side buttons to
jump ahead.

Zoom inand out on the map by scrolling your mouse. Click and drag your
mouse on the map to pan around.
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(2) MAP JOURNAL: Touring Historic Storms in Rhode Island

+ T Exftrafropkal

Touring Historic Storms in Rhode Island T
v Ware

Hurricane Caral {1954) Tropical Depression | |
Tropical Stoem

Hurricare Carod Tormeed near the Bahamas on August Z5th, 1954 snd by Sugust 30ch the furmicane was about 130 —

mibes east of Charleston, 5C. It then accelerated and made lendfall 2z o Category 3 hurricane oser Long lslard and Heavioans
Connectiout on the 315t N Major Hurricans
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(2) MAP JOURNAL: Touring Historic Storms in Rhode Island

Todsring Higtaric Storms in Rhode [sland

1954 Hurricane (Carol) - Westerly
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(3) MAP JOURNAL: Coastal Flooding in Rhode Island

U T Ml Coastal Flooding in 2050
Coastal Flooding in Rhode Island

Future Flooding: 2050 100 Yaar Copstal

Storm with I' Sea

Rhode island may experience 2 feet of sea level rise by 2050 (NOAL) ';'M' R (finoding in
et

Entizwind Salative Sa4 Lavsl Changs Projscions From 260 To 7680 -
Detuigi; B452E80, Mamemart, Al (256 mmdyr)

U
W
B Lowlying
Estimated Flood Deptly Duariieg o 100
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This will mean not enly a 2 foot higher high tide, 2 times per day, but it
will also mean that flooding from storm surge will be worse.

http://www.beachsamp.org/stormtools/




About Project Partners Contact Us

RI Shoreline Change Special Area Management Plan BEaE

Home News Events Related Projects STORMTOOLS Coastal Erosion Maps Management Plan Get Involved

Rhode Island €911 Exposure Assessment

This page offers a summary of all exposed structures in each of the 21 coastal municipalities in Rhode Island within a variety of coastal
flooding scenarios: (1) from twice-daily tideshased on sea level rise projections to the year 2100; and, (2) from coastal storm events with and
without sea level rise scenarios. The data contained in the spreadsheets below present the 911 structure type data sorted by coastal

flooding scenario.

PLEASE SCROLL DOWN THE PAGE TO VIEW AND/OR DOWNLOAD THE SPREADSHEETS FOR YOUR AREA OF INTEREST.

About the e-911 data:

The €811 dataset represents the locations of all structures in Rhode Island with known strest addresses. Data have been summarized for this

map based upon their primary usage at the time when the location of the structure was assessed in the field by & Rhode Island Enhanced 977

Uniform Emergency Telephone System contractor

The map shown here illustrates one way to analyze these data. This map identifies coastal *hot spots” across Rhode Island where the highest number of structures per square mile are estimated to
be exposed to flooding from a 100-year return period storm with 7-feet of sez level rise. Section 145 of Ri CRMC's Coastal Resources Management Program "Red Book” identifies this 7-foot sea
level rise scenario as a planning target for the year 27100 based on the US Army Cerps of Engineers’ Sea Level Change Curve Calculator, and the National Oceanic and Atmospheric Administration’s

‘high curve” for projecting sea level rise in the future

Excel Spreadsheet Table Information

Description: Verbal description of what each site type code represents.

Exposed Structures: Number of structures exposed by greater than 0 feet of water.

Total Structures (Municipality): Number of structures total in the town.

Total Structures (SLR7_100YR): Total number of structures exposed in the worst case scenario (maximum flood envelope) of sea level rise of 7 with a 100 year storm surge.

Percent (Municipality): Percent of structures exposad out of total structures in town.
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Asséssment of Coastal Inundation

100 Year Storm Event

7 foot Sea Level Rise

Map Legend

Density of Inundated Structures
{number per sguare mile)

[:] Coastal Towns

Map Date: 2016-11-13

Author: Micole Leporacci
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Sources of Data; RIGIS, ESRI,
CRMC, Starm Teals

LUNIVERSITY

X BRICMTNE 15%LA M

Aehiobol
7 I_ beated in the Providence anea upriver, and was

+.

Surge inundation usad in this analysis excludes
the exsistence of the Fox Point Hurricane Barrer,

considered nof-cerified (in FEMA paance).
ELR scenarios ane still valid as the barrier will
rot be closad excapt during these storm avents

L

...




WARWICK

700

o))
-
o

500

Number of Exposed Buildings
BN WD
O O O O
S & © o

o

Commercial

B Industrial

| mPublic Service

- M Residential

| W Utility

SLR1

SLR2 SLR3 SLR5
Sea Level Rise Scenario

SLR7




WARWICK  spgusta  =utiey

Commercial B Residential

B Public Service

6000

oy = o
-’ (-] -]
-’ (-] -
- o -]

2000

1000

Number of Exposed Buildings

SLR1

SLR2 SLR3 SLR5
Sea Level Rise and 100 YR Storm Scenario

SLR7




About Project Partners Contact Us

RI Shoreline Change Special Area Management Plan

Related Projects

Coastal Erosion Maps

Management Plan

Get Involved
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= C | [ httpsy//mycoast.ong

c Mycoast State Projects MNational Projects Register Login  About

Help Chronicle Our
Changing Coast

@ Use MyCoast to document tides, storm damage, beach cleanups, and more.
Coastal decision makers, emergency managers, and others use your reports to

make better decisions.




cMYCOast & Rl MyCoast W King Tides StormReporter My Account  State Admin

=

tap dum &30S Google INEE | Tarms of tes

Of Course There's An App For That.

Our free apps (10S and Android) make 1t effortless to add your data to MyCoast

Download via the buttons below.

Amailabile oi the [Phons
D App Store
ANDROID APP O8N

P> Google play

Mexi High Tide

in 3 hours

ot 30 pr (1.8 1) @

Share [ocaton with state
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& B MyCoast W King Tides StormReporter

& MyCoast
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King Tide Report by
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Weather Overview

Wind Speed: 0 E MY

Wind Direction: 627
lemperature: 47F

Rainfall (Calendar Day): 0
Aaimfall (Past 24 Hours): 0 0€

Tidal Overview

Data fram 4.1 miles away)

Water Lewvel: 5.6

Closest High Tide: B: 18 pm, 56" (observe

Register

Log in
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NWS coastal flood warnings
|dentify places susceptible to flooding
* For road closures
* For planning initiatives
Verify SLR modeling - STORMTOOLS
Visualize impacts of future sea levels




Visualization Tools in‘Progress.
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Coastal Adaptation
Strategies

Planning for the Storm Ahead




Adaptation Categories

Protect Accommodate
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Town Planning, Operations, and Decision
Making: Land Use Decision Making

Managed Retreat

o avoid developing
hazardous locations,
allow ecosystems to
migrate landward as
sea level rises

Image: RISG Flickr




Town Planning, Operations, and Decision
Making: Storm Planning and Recovery

Image: Hurricane Sandy Damage, RISG
Flickr




Transportation Infrastructure:
Emergency Vehicles

e A fire truck
navigates a flooded
road to reach an
emergency during
Hurricane Sandy

Image: RISG Flickr




d
C
©
C

O

e
O
)

e
O
| S

al
)

=

[0
S
O

L

7))

Green Infrastructure

Photo: RISG Flickr, Post-Sandy




Green Infrastructure: Stormwater and Flooding

text and image - NOAA - http://www.floodsafety.noaa.gov/states/ri-
flood.shtml

Inundation surrounding and through the Warwick Mall due to
floodwaters from the Pawtuxet River.

Increases in impervious surface exacerbate stormwater and flooding
especially in low-lying urban areas




Wetland Restoration

Image: RISG?




Waterfront and Coastal Businesses:
Business Continuity
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Image: www.BowensWarf.com gallery




Waterfront and Coastal Businesses:
Marina Assessment Tool

Image: Watch Hill, Westerly, RISG Flickr




Call to Proactive Work at State Level
“Lead By Example”

1.Leadership

* Rl Executive Climate Change Coordinating Council (EC4)

 RI CRMC Beach SAMP

* Rl Statewide Planning Program — transportation
vulnerability assessment & socioeconomic analysis

2.Money & funding mechanisms

* Federal Grants — NOAA, HUD, FEMA, DOI/NFWF, DHS
e State TIP (FHWA)
* Municipal Capital Improvement Programs

3.Implementation
* Monitoring & Evaluation
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Climate Adaptation for Coastal Communities
| —

Helpmg Munlmpalltles wuth Climate Change Adaptation and Mitigation
March 11, 2017, Rl Land and Water Summit, Kingston, RI

Thomas Ardito, Executive Director, Aﬁuidnéck Island Planning Commission
Teresa Crean, AICP URI Coastal Resources Center / Rl Sea Grant
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