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Southeast Florida: Geography in the Context
Resilience

J 194 mi of shoreline/132 mi beaches
 Vibrant coastal economies

(d Home to 6.18 M residents

] 1/3 State’s pop. and GDP

J Flat and low-lying landscape

. Porous geology/shallow aquifer

J Complex water management system

] Rich nearshore reef and coastal resources




Resiliency Challenges for our Region

. Tidal Flooding
O Sea level rise o

 Extreme rainfall and drought
A Increased storm intensity
 Coastal and inland flooding
 Beach erosion

 Rising temperatures

O Saltwater intrusion

A Natural resource degradation

Inland Flooding



Flood Risk is Prominent, and On the Rise

, Climate change 'triple threat' increases
Climate Impacts severe flooding risk in biggest US cities \

] Rainfall and Storms m— o
Hurricanes are slowing, which could be

J Storm Surge a big problem

1 Tidal Flooding

Development Trends
1 Value of Assets

J Location of People




Complex Hydrology

Evapotranspiration

Levee

. .
./ Drainage
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Waterflow

Wellfield

Canal ,




Implications

) Drainage Systems
= Loss of soil storage, reduced function

) Wastewater Systems
= |ncrease infiltration and inflow

) Septic Systems

" |mpacts to drainage fields

) Waterways

= Saltwater intrusion

) Water Management Operations
" |ncreased pump demands
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Saltwater Contamination of Water Supplies

72 Miles? 71 Miles? 78 Miles? 83 Miles?




Impacts Cascade: Inland and Coastal

Inland — Compromised drainage ~ Coastal - Seawall overtopping




Major Infrastructure Implications

Hollywood Lakes Marina ® Port of Miami Tunnel

Viden of Makna boat mmp flooding on 9 27 15M00




Exposing Public and Private Vulnerabilities

Risks:
JPublic health and safety
J Community livability
JEnvironment
JEconomic

MUY

POLICE

Collapse of A1A, 1 month after Sandy Extreme rainfall event — 16 inches 1:100 year storm




Impacts on the Environment & Economy

SCIHCE = ERYRDRMINT

Red Tide Is Spreading to Florida's East s
Coast. Here's What to Know About It Miles of Algae and a Multitude of Hazards
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HEALTH

What We Know and What We Don’t Know
About the Zika Cases in South Florida

Ly DONMALL G BBcNEIL Jr. AUC. 19 2006

Posted October 10, Z016 08.57 am Q‘\ \'5\)
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protection, tourism FLORIDA

How recent increases in ocean temperatures
compare to strongest El Nifio on record

1997 2015
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Source: NOAA Climate Prediction Center @latimesgraphics




Statewide: Severe Weather and Flood Risk

2014 Pensacola — 22” rainfall 2015 Flagler County — Hurricane Matthew

Credit: Tony Giberson, Pensacola News Journal

2015 Palm Beach — 22" rainfall
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Diverse and Statewide Impacts of Irma

Monroe County, FL

Credits: REUTERS/Stephen Yang Credit: Floridatoday.com

Jacksonville, FL Collier County, FL




Vulnerability to Sea Level Rise

Statewide Challenges
of Sea Level Rise

* Saltwater intrusion
* Storm surge
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* Flood control structures

* Vulnerability to surge

e Saltwater intrusion

Statewide: 64% water supply from groundwater



Sea Level Rise - A Statewide Trend

Key West, FL 2.24 +]-0.16 mmiyr
Source: HOAA

0.60

. Data with the average seasonal
cycle removed

0454 - — Higher 23% confidence interval
' = |inear mean sea level trend

— Lower 95% confidence imterval

0.307

6y

0.00-

Meters

-0.157

-0.307

-0.457

060 T T |
1990 2000 2010 2020

| I T | | T 1 ]
1300 1910 1920 1930 1940 1930 1960 1970 1980
I ———————————— e




The Case for Immediate Action

Florida Population Density by County F]OI‘lda populatlon Surging again I

J 20 million residents

(] 3" |argest state by population
] 8" most densely populated
] 5t fastest growing

ECOMOMIC YEARBOOK 2017 . é

Civic Hardware: Infrastructure projects

drive growth across Florida
| 3726/2017

e

pemons (O] SEARCH

i
South Florida expected to create jobs faster - b A
than US e



http://www.floridatrend.com/article/21802/civic-hardware-infrastructure-projects-drive-growth-across-florida

Startling Figures

Risk From Rising Seas Could Sink South

Florida's Economy Before The Water Even
Arrives

1,314 views | Jul 31, 2018, 11:28am

Study: As Sea Levels Rise, -
. 0 “H\«{:: Ocean & Coastal Management
Home Values Sink ear Y 0%

violume 133, December 2016, Pages 11-17

“Living on the edge”: Estimating the economic cost of
sea level rise on coastal real estate in the Tampa Bay
region, Florida

. e ;
Ris\ g 2 S At Risk Taxable Value of Property
w32 Monroe Broward Palm Beach
ot 1 foot $2.7B $403 M $396 M

Sea rise could force millions in Florida 2 foot $848B $1.8 B $12B
to adapt or flee, study finds 3 foot $15.1B $ 6.9B $3.6B




But Significant Economic Opportunity

FIU 2. The. <
Miami.,, . s
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Is South Florida Doomed By Sea-Level Rise? A
Experts Say No. In Fact, They're Optimistic Gelting Ahead of the. Curve
- for a Resilient Economy:

An Introduction to Risks and Qpportunitics of
Climate Change for Top Business Seciors in
Southeast I lorida

Understanding the $316 billion
otonsl sonemcon mateprren e semes CliIMAte adaptation economy

SECH By o I sPudy han Des=) poniie Fumided

Restjusirons
Jocelyn Timperley
Overall Hazard BenefitCostRatio B2 423 rrigay, march 4, 2016 12.35m

Riverine Flood
Hurricane Surge
Wind

Earthquake 3:1 41 Returns on Resilience

P ’ ce re . ULl's Urban Resilience Program works to help communities prepare for
ﬂ mul'“wr“n Int.'f. Fl 1 . increased climate risk in ways that not only allow a quicker. safer return
to hormaley after an event, but also enable them to thrive going forward.

Table 1. Benefit-Cost Ratio by Hazard and Mitigation Measure. The Returns on Resilience project showcases real estate developments

that incorporate resilient design measures, with positive financial
operational and other business outcomes. To suggest a project for
inclusion, email



Resilient Investments

Increased Free Board Raised Sea Walls Storm system Improvements

Regional Water Storage Elevating Roads and Critical Infrastructure



Building Regional
Resiliency

IMPLEMENTATION IN ACTION




Regional Action : The Southeast Florida Reglonal
Climate Change Compact

3 4 Counties, 109 Cities
J 10 years of collaboration

J Commitments:
= Policy collaboration

= Regional planning tools
= Regional Climate Action Plan
" Annual summits



Regional Sea Level Rise Projection

80 ‘ Unified Sea Level Rise Projection
(Southeast Florida Regional Climate Change Compact, 2015)
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Focal Areas:

Economic Resilience

Sustainable Community and Transportation Planning Changig it

Water Management = e

Risk Reduction and Emergency Management e :

NAL tLIMATE ACTION PLAN 2.0

Energy and Fuel

Natural Systems
Agriculture

Outreach and Public Policy

Ny N Iy Ny By Ny I

>140 Recommendations
Adaptation and Mitigation

SOUTHEAST FLORIDA

s & Download at www.southeastfloridaclimatecompact.or
CLIMATE | \j | pactond
CHANGE =



http://www.southeastfloridaclimatecompact.org/

Economic Basis for Action
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Moody's Warns Citiesto Address
| Climate Risks or Face Downgrades

Improve insurance affordability

DO 00O

Protect property values/tax base

Bloomberg

South Florida’s Real Estate

Reckoning Could Be Closer
Than You Think

ty Christopher Flavelle
Movember 29, 2017 400 AM
Framn Climate Changed

Cities and states could see their credit ratings crash if
they don't start preparing for climate change

Jeremy Berke 51 wF
& (D Dec. 1, 2017, 9:16 AM A 2400
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Expanding the Conversation: Focus on Economic Resilience
2016 Discussion

1 Regional economics workshop

Business Roundtable Broward Resilience Roundtable

1 Sea level rise forum
2017 Collaboration

J Business resilience committees

d Summit theme “ Business of Resilience”
J Statement of Collaboration 2017 Compact Summit

2018 Action
) Perform regional risk assessment

1 Identify priority capital improvements|
] Business case ROI '




Public-Private Collaboration Economic Resilience

=l SFRPC

South Florida Regional Planning Council
Proudly serving South Florida since 1974
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Collaboration Among Counties Improves

° [] (] . e |
I,} S I,] I,} Regional Vulnerability Assessments
e e I O a O e I X a I To better prepare for current and future s rise, four counties in South
Florida joined forces to agree upon consis a level rise mapping

methods.

EDITORIALS

Southeast Florida sea-level rise
compact a model for other regions

o BY MIAREHERALD EDITORIAL BOARD
owernbes (3, 3018 1106 M

o Lpnlalecl Mevermbuer 15, AHE WEIH AW

Ten years ago, ofticials in Seuth Flodida, lobbying for a federal climate bill in Washingten,
discovered they didn't have enough clout as a county or a city, They realized they needed to
speak as a region.

Z5 TAYLDR | MOKDGAY, CCTOBZR 01, 2078

New Tampa Bay Regional Resiliency Coalition

promises collaborative action on climate change
B e Y ) CER

Regional Collaboration On Climate May Have
Set A Precedent For Miami's Amazon
Application

Legend
Southeast Florica Regional Climate Change Compact
1 Southwest Flonida Collabarative
Eas! Canfral Regicnal Resilience Collaboraliva
| Tampa Bay Regional Resiliency Coalifion




Local Implementation

 Planning Processes
= Land use/Comp planning
= Water Supply/emergency/transp.
= Capital budgets

 Updating Standards
= Living shorelines
= Drainage/stormwater
= Seawalls and Freeboard
= Commercial development




Future Conditions Planning:
Groundwater Table Map

Accounts for 2’ SLR

9% increase in rainfall =

2060-2069 conditions
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 Unified Sea Level Rise Projection
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Future Conditions: 100-year Flood Map

BREMWARD BROWARD COUNTY 100 YEAR FLOOD ELEVATIONS
[—

= - "/\?
d Update FEMA model for 100-year flood : -L ; 35
O Account for 2’ SLR and 1 Rainfall s %L;_ﬁ
[ Revise finish floor elevations 2 = / L ' ;
4 Insulate against NFIP rate changes = (= ,—- L0

Flood Insurance

Current (FFE at +1 above ‘ IT A
f s

| 2014 BFE)

. | LI, __ = ; | I
8| FFE = 2014 BFE a. {J — %

Finished Floor
Elevation: 10.25’ NAVD

~ 100 Year Flood Contours NAVD (NGVD)
Example: 6.5 (8)

Cevatan - rEA o B D p—

2014 FEMA Base Flood Elevation: 9’ NAVD =
Broward County 100-YR Elevation: 9° NAVD

1992 FEMA Base Flood
Elevation: 8.5’ NAVD




The Path Towards Resilience

Requires a Holistic and Sustained

. Increase
Approach: orease
oL Resilient

 Future conditions assessments Urban —,

esign -
 Scenario-based planning Pump _—>

Systems ”

 Coordinated investments Constal —

Barriers

J Maximize co-benefits




Opportunities for State Support

J Require resiliency planning standards for all state agencies
1 Require resiliency (future conditions) for state funded projects
J Expand state agency data collection and technical assistance

J Expanded funding for stormwater projects, esp. green
infrastructure (flood and environmental benefits!)

J Funding for septic tanks conversations (urban and rural, WQ
and public health)

J Partner in resilient energy investments (esp. solar and EV
investments)

J Support regional initiatives




Questions?

Jennifer L. Jurado, Ph.D. Megan Houston
jjurado@broward.org MSHouston@pbcgov.org
(W
BRCWARD
COUNTY

F L ORI DA

Roman Gastesi Jim Murley
Gastesi-Roman@MonroeCounty-fl.gov MURLEYJ@miamidade.gov

MIAMI-DADE'
COUNTY
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