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ABOUT DVRPC
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RECENT RESILIENCE WORK

 PA Coastal Resiliency

« New Jersey Resilient
Coastal Communities
Initiative

 Chester City Climate
Adaptation Plan

« Climate Adaptation
Forum

* Municipal
Management In a
Changing Climate

December 2017
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KEY CONCEPTS

 Climate change/global warming is real, and it's
happening

» Climate change will affect everyday life In
Delaware County

» Historical precedents are becoming increasingly
less helpful for long-term planning

 Beyond 20 to 30 years, uncertainty and
potential Impacts increase
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DATA SOURCES

@ U.S. Global Change
Research Program

CLIMATE SCIENCE

MUNICIPAL MANAGEMENT
IN A CHANGING CLIMATE

MUNICIPAL
IMPLEMENTATION
TOOL #31

JULY 2018
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Average Annual Temperature °F
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{:} Average Annual Temperature

====Trend -- 30 Year Moving Average

Source: DVRPC chart using
data accessed 24 May 2018
from www.ncdc.noaa.gov/cag/.
Data reflects the average of two

% regions: SE PA (Climate Div.3)

and Southern NJ (Climate
Div.2).
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Average Annual Precipitationin Inches
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A Average Annual Precipitation

e===Trend -- 30 Year Moving Average
1901-2000 Average Precipitation = 44.0"

Source: DVRPC
chart using data
accessed 24 May
2018 from
www.ncdc.noaa.go
v/cag/.
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R0M INTENSE STORMS IN

US (1895—2017)

DVRPC chart

Source:
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PROJECTED GLOBAL TEMPERATURE
~VS. 1960-2000 AVERAGE

1 2 Source: CSSR, p. 138.
Pessimistic Scenario
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Average Annual Temperature in °F
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Source: DVRPC chart
using data provided by

ICF.
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Optimistic Scenario
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Number of Days Above Specified Temperature
Source: DVRPC chart using data provided by ICF.
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Source: DVRPC chart using data provided by ICF.
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JRE ABOVE 70°F

Source: DVRPC
chart using data
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provided by ICF.
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Inches Per Year
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Source: DVRPC

chart using data
provided by ICF.
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Percentage Change From Historic Totals
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Source: DVRPC chart using data provided by ICF.
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PROJECTED CHANGES IN EXTREME
PRECIPITATION - OPTIMISTIC

Mid-century Late-century

Change (%) Change (%)

0-4 59 1014 15+ 0-4 59 10-14 15+

Source: Kenneth Kunkle, CSSR %dVI’PC



Current climate
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Average Could Shift Toward Warmer Temperatures

Possible future climate

Probability of occurrence
—

Less frequent
extremmeq cold

Cold Average Hot
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CHANGING COASTAL HAZARDS
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Trends in Global Average Absolute Sea Level, 1870-2008

10.0
Sources:
= Trend based on tidal gauges + CSIRD (Commonwealth Scientific and Industrial
a0 Satellite measurements: y Research Organization). 2009 Sea level rise.
: — University of Colorado v Accessed November 2009.
~— Commonwealth Scientific and AP http://www.cmar.csiro.au/sealevel.
Industrial Research Organisation 2

« University of Colorado at Boulder. 2009. Sea level
change: 2009 release #2.
http://sealevel.colorado.edu.

4.0
For more information, visit U.S. EPA's “Climate

Change Indicators in the United States” at

www.epa.gov/climatechange/scienc/indicators.
2.0
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http://www.cmar.csiro.au/sealevel
http://sealevel.colorado.edu/

CONTRIBUTING TO SEA LEVEL RISE

Terrestrial water storage,
extraction of groundwater,

building of reservoirs, Surface and deep Exchange of water
change in runoff, and ocean circulation stored on land as
seeping into aquifers changes, and glaciers and icecaps
storm surges with ocean water

Subsidence

in river delta Land can lift

regions, land when glaciers

movements, melt

and tectonic Warming ocean

displacements causes the water

to expand
- v 1 v

Source: The COMET Program, University Corporation for Atmospheric Research, Climate Change and Sea Level Rise %dvrpc



DELAWARE ESTUARY
SEA LEVEL RISE SUMMARY

 Sea level rose by 1 foot during
the 20t Century

 Sea level will rise by about 1.5
feet between now and 2050

« Sea level will rise by about 2
feet between 2050 and 2100




COASTAL STORMS AND STORM SURGE

od

REGIONAL
PLANNING COMMISSION

DELAWARE VALLEY

vipc



° S LOS H (Sea' Iake Wind and Pressure Components of Hurricane Storm Surge

and overland surges :
from hurricanes) [ = 2
model

SLOSH model
shows worst
ossible scenarios

or a given category N S
of hurricane :‘::m::.':z:'ch/ \

As water approaches land

it “piles up” creating storm surge

Sandy's surge in
NYC - approx. 13

feet Source: NOAA(Commonwealth Scientific and Industrial Research Organization). Storm
Surge Overview. Accessed August 2018. https://www.nhc.noaa.gov/surge/.



STORM SURGE MODELING IN DELCO

LOWER
CHICHESTER

Marcus Hook
Station ()
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Source:

Sea Level Rise Scenario Flood Depths -
DVRPC using NOAA Tidal Station Datum Information
Floodplains - Federal Emergency Management

Agency
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S0, WHAT CAN WE DO?

Source: Upper Darby Police @UDPolice

* Reduce GHG emissions

— This reduces and slows—but
cannot eliminate—climate
change

 Prepare for projected changes

— Resilience, adaptation,
transformation
» Care for Those Suffering

— Acknowledge there will be
suffering, and prepare to
ameliorate It
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TAKE ACTION

* Include sea level rise and storm
surge projections and maps In
municipal and county plans
(including HMP) and ordinances.

PN [ ¢ Use municipal zoning and/or

floodplain ordinances to protect
community assets against
flooding.

« Update base flood elevations for
new construction or renovations

N using future flood heights.
elaware county
\ X f erlcnnlnq department Aoproves Ponding coptr:
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QUESTIONS?

AMY VERBOESKY: MELISSA ANDREWS
Senior Planner Environmental Planner
averbofsky@dvrpc.org mandrews@dvrpc.org
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