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Building a Cool Future



Today’s Presentation
• Drivers of Climate Changing, Understanding the 

emission sources

• Climate Impacts in SWFL and Common Adaptive 
Solution for the Built Environment

•Mitigating Emissions through Design Innovation



Climate Change was predicted in the 
1890’s

Eunice Newton Foote – 1856    John Tyndall  - 1859 Savante Arrhenius – 1896



Modernization increases GHG



Climate has changed in the past, but 
current conditions are different



Global CO2 Emissions are 

about 43 Billion Metric Tons 

in 2019

The USA represents about 

11%-13% of the total

Emissions by Fossil Fuel Combustion by Sector and Type of Fuel

Source EPA 2020, in MMT Co2 eq.



Share impacts, 
take personal 

action

Engage your 
profession

Engage your 
community

Become climate  
literate

Spectrum of Climate Engagement

Advocate with 
policymakers



TITLE
Adaptation Mitigation

Building Elevations

Building Relocations

Flood Proofing

Upgrade/Hardening 
of Structures and 
infrastructure Tree & Native Planting 

Sealing Buildings

Dune Restoration
Water Retention Ponds

Energy Conservation
and Efficiency

Solar and Wind Energy

Electric Vehicles 
and public transit

Carbon sequestration

Green Roof

Vegetable-based Diet

Restoration

1. Sea- Level Rise
2. Stronger Coastal Storms
3. More Variable Precipitation
4. Saltwater Intrusion
5. Increased Heat 

A Framework for Addressing Five Key Climate Impacts



Where the CO2 and Heat are Going

30% of the CO2



Primary Causes of 
Sea Level Rise
• Ocean gets warmer and you 

get “Thermal Expansion”

• Polar Cap Melt  more water
• Reduced 10% per decade since 

satellite monitoring in 1978
• reduction of albedo (reflection) 

from 70-90% reflection to 80-
90% heat absorption

• Shift from land-based water to 
the oceans. (very small)



TITLE
Eagle Island, Antarctica 9-day heat wave melt

64 degrees one day, same as LA



How Much Rise?

20 inches



TITLE
SW Florida Sea Level Rise

2030 = 9-15 inches

2040 = 12-21 inches

Nuisance Flooding, Goodland



TITLE
Ft. Myers – 1 & 2 ft of Sea Level Rise

2030 2050



TITLE
Collier – 1 & 2 ft of Sea Level Rise

2030 2050



Property Values Risk by 2050
• Flooding on average 26 times/year+ in the 

coming decades even in the absence of 
major storms.

• Nearly 100 ZIP code areas in Florida have 
at-risk properties that, today, represent 40 
percent or more of the property tax base

• If nations adhere to the primary goal of the 
Paris Agreement about 93 percent of 
Florida’s at-risk homes would avoid 
chronic flooding by 2100.



TITLE
2019 Zillow & Go Banking Rates Study

Cities with the most property 
values at risk in the US

Naples   #10
Sanibel  #26
Fort Myers Beach  #32

Value lost in impacted properties 
(2005-2017) $104,698,000

By 2100, 42,800 home will be 
underwater

SOURCE: https://www.gobankingrates.com/investing/real-estate/rising-sea-levels-home-values-cities/#16

https://www.gobankingrates.com/investing/real-estate/rising-sea-levels-home-values-cities/


TITLE
Engineered Hardening – Seawall?

•Revisit existing 
seawall heights and 
conditions.

• SLR makes it 
important to consider 
location and 
demonstrates need 
for natural buffer.



TITLE
Solution – NFIP’s BFE + EXTRA Freeboard

National Flood Insurance Program’s 
Base Flood Elevation

• BFE applies only to current Flood Zones
• Base Flood Elevation does NOT include 

Sea Level Rise
• State requires +1 Freeboard, but 

voluntary builders can do more.



Solutions -- Building & Land Use

Acquisition & 
Conservation 
of Open Space

Set back Move Structures Accommodate  
Floating House



Hurricanes of the Future



TITLE
Hurricanes of the Future

•More Storms  -- Not Known yet

• Faster intensification  - Maybe??

• Slower forward speed – Probably!

Emerging evidence is that events last 
longer, especially over land –about 10% 
to 15% slower than in 1949



TITLE
Solution!     Do More of What Works

Building Codes – Work!

Stronger, wetter 
hurricanes may require 
updated standards

Need Solutions for…
• Battle over increased 

costs/affordability
• Pre-existing inventory



TITLE
Higher Storm Surges

Higher winds and water 
levels make storm surge 
greater and travel further 
inland

There is less natural buffer 
than in the past, and older 
seawalls may be inadequate

SW Florida was saved from the worst of 
Irma’s storm surge as the storm’s eastern wall 

went landward.  



TITLE
Protect Mangroves

Dissipate wave action allow for 
sedimentation, reducing 
erosion and building land.

Accommodate non-trimmed 
and receding mangroves in 
design by raising structures.

Mangroves prevent about a $1,000,000 in 
Damage to adjacent properties in Irma.  



Precipitation 
Patterns

10 - 17 inches of rain in Collier 
County on August 27, 2018

“…..Some studies suggest the 
region will be wetter, while others 
project 20 percent less rainfall. 

In addition to changes in 
precipitation amounts, the 
intensity and timing of rainfall 
may also change, which could 
lead to more frequent droughts 
and floods.”

Source: South Florida Water Management 
District



Drier Dries

Species migration

Wildfires

Crop damage

Water shortages
• Saltwater intrusion in well 

fields

2017



TITLE
Saltwater intrusion



TITLE
Solutions!  - More Intensive Water Retention

Cities may also reconsider Landscape and Open Space Requirements



Solutions! Green, White and Blue Roofs

City of Miami Beach’s Urban Heat Island 
Ordinance (2019-4252) – new 
construction must install ‘Sustainable 
Roofs’   - solar, green roof, white cool 
roof, and cool or porous pavement”

• Reduce run-off
• Energy Efficient
• Improve Air Quality
• Create Habitat



Blue Roofs - Water Retention
• Controlled Flow Roof Drain Systems

• Advantages:
• Easy to install and moderate in cost
• Suited for sites where roofs take up 

much of the impervious surface
• Help manage release of water for 

downpours
• Can be white in color to add 

reflectivity.

https://www.pwdplanreview.org/manual/chapter-4/4.6-blue-
roofs



Solutions - Retrofit homes and Innovate



Warmer Temperatures



TITLE
Heat Impacts our Health

Hotter temperatures result in:
• Dehydration & Heatstroke
• Cardiovascular incidents
• Diseases carried by insects & birds

Heat Results in Poor Air Quality 
• Asthma attacks 
• Respiratory distress

Vulnerable groups --Climate Justice
• Elderly, children
• Outdoor workers
• Pre-existing conditions, chronic illnesses
• Low income households



Solutions ! Shading and Reflection



TITLE
Shade for Sun and Rain



TITLE
Solutions! Reflective Surfaces lower Urban Heat Island

Los Angeles has coated several streets in a light gray 
paint to reduce road-top temperatures by as much 
as 10 degrees Fahrenheit.

New York City has painted about 7 million square feet 
of tar rooftops white to lower temperatures.

White roofs can reduce temperatures about 5 to 7 degrees



TITLE
Solutions: Vegetative Cooling

Trees and vegetation shade buildings and 
surfaces, while water evaporating through 
their leaves lowers nearby air 
temperatures.

Shaded walls and surfaces may be 11–25°C 
(20–45°F) cooler than unshaded surfaces.

Temperatures under a canopy of shade 
trees may be reduced 2–9°F compared to 
open terrain, and 20–30°F compared to 
parking lots.



Building Climate Mitigation
Urban Design
• Land-Use and Density
• Transportation Emissions

Site & Building
• Green Building Certifications

Interior Design
• Kitchens, Laundry & Offices
• Closets and Storage



Repurposing Obsolete Building 
Inventory into Mixed Use

A new vision of mixed-use suburban 
development is needed. 

• Mixed-use development can save up to 
50% of car trips generated. 



Carbon Neutral Building Design
• Green Building Certification – take 

into account multiple aspects of 
sustainability from construction to 
operation
• Living Building Challenge, LEED, 

FGBC and Green Globes

• Architecture 2030- non-profit 
think tank committed to building 
a net zero global built 
environment – CE credits with AIA 



Designing Solar 
Ready Structures
• Costs have dropped 65% in a 

decade to about $2.99 p/watt 
the average solar install runs 
$15K-$20K

• Return on Investment is down 
to about 6-7 years

• Learn more through a solar 
Coop – see FLSUN.org



TITLE
Access to Solar is a Potential Climate Justice Issue

• As much as 42% of the nation's 
rooftops that could 
accommodate solar panels are 
in low- to moderate-income 
housing. 
• Non-profits can’t easily benefit 

from the tax-abatements that 
make solar financially feasible.
• Program are need to reduce the 

upfront investment, and 
changes to regulatory 
environment of shared solar.  

The rooftop solar panel system at North Canal Apartments in Lowell is 
helping to stabilize operating costs and support renewable energy 
development in low-income communities. Image courtesy of Marcia Cassidy 
Communications



Food as a Climate Driver
Eat more Veggies and 
Waste less food!!

Reduce meat consumption

Consume locally grown 
produce, grow your own

Start composting – reduces 
methane and enriches soils 9% of GHG is the USA is Agriculture,  of which livestock is 4%



Kitchens with Recycling and Compost

Le Faltzi Lab



New Features for homes



“As we acquire more, we have designated storage and rooms for 
things we store. On average 146 sf per home”. National Association of Builders

Closets and Storage



Self Storage as a Building Typology

In the USA there are between 
45,000 and 60,000 storage facilities 
representing 1.7 Billion square feet. 

9.4% of household have a storage 
unit with an average monthly cost 
of $88 or $1,056 per year!



Consumerism is at the heart of GHG Emission 

Architects and Urban Designers Activism 
toward Consumption Economy

• Materials and Life Cycle
• Co-locate storage with home
• Spaces for a Shared-use items economy



Growing Climate Solutions is a 
regional climate initiative aimed 
at building climate awareness, 
protection natural assets and 
empowering Southwest Florida 
residents, business and civic 
institutions to support and 
engage on climate solutions that 
advance a healthy, prosperous 
and resilient community.



TITLECreate a network of local organizations, leaders, 
and citizens that: 

1. Build climate literacy
2. Protect our natural assets
3. Engage and empower community leaders to act on climate change 
4. Ensure a prosperous and healthy community
5. Increase the visibility of local climate action

Growing Climate Solutions



Join Us -Electronically 

• Visit our Website & sign up for the 
upcoming newsletter
Growingclimatesolutions.org

Like and Follow our Facebook page or 
Twitter

Growing Climate Solutions SWFL
@ClimateSWFL

Take 30 seconds and ”post” your 
participating here today.



Thank you !
Contact information
Ana Puszkin-Chevlin, Ph.D.
Regional Director of Growing Climate Solutions
ana@GrowingClimateSolutions.org
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Coral Bleaching

Warming and Acidic 
Oceans …
Weakens creatures with calcium 
carbonate in their shells or 
skeletons, like mollusks and crabs

Causes polarward movement of 
several fish species.

Impacts biodiversity, tourism and 
fishery industry



55

due to heat waves in 
the US, more than 
hurricanes, tornadoes, 
floods, and lightning 
combined

Sources: Centers for Disease Control and Prevention 2017 | Xu,et al. (2016) | 
Center for Climate and Energy Solutions, | US Global Research Program, 2016

By the end of the century, heat-related deaths are projected to increase on 
the order of thousands to tens-of-thousands each year in the U.S. 

> 600
Deaths Each Year

SWFL Region 2019

Heat waves 
increase mortality 
by nearly 4%

4%
Increase in Mortality

Heat Related Morbidity

Heat-related ER Visits. 177

Heat–related Hospitalization 37

Heat-related Deaths 2
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• Just an option to break white slides up to add interest to show, not 

intended for every slide
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• This slide is intended to be just used one time to break up  look of 

show and add interest.



• This slide is intended to be just used one time to break up  look of 
show and add interest.

TITLE



TITLE



LATO 60pt
• You can add your image and 

then send  it to back so the 
blue square will stay on top for 
effect 


