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The metropolitan area of Miami (Fig.1), which is part of 
the Miami-Dade County, counts, from an administrative 
point of view, 34 distinct incorporated cities. The entire 
territory is essentially flat, with an elevation very close to 
sea level in several areas. According to the U.S. Census 
Bureau, the county has an area of 6.300 km2, of which 
4.920 km2 is land and 1.380 km2 (21.9%) is water. In 
recent decades sea-level rise, hurricanes, storms, ‘king 
tides’ and ‘sunny days flooding’ have made the area even 
more vulnerable, with the forecast that in the coming 
decades many areas will be submerged (IPCC, 2015; see 
following paragraphs). Subjected to hurricanes mainly in 
the summer season, Miami is placed on top of the list 
of urban areas exposed to coastal floods in the time ho-
rizon of 2070 in terms of resources affected (Nicholls et 
al, 2007). The porous soil precludes application of many 
of the solutions adopted in the Netherlands and in other 
areas with similar impacts. The water table, very close to 
the surface, is influenced by the water levels of the ocean 
and of the Biscayne Bay: when these rise due to the tides, 
the pressures of winds and currents, it rises further flood-
ing the lower lying areas. A sound commitment on urban 
adaptation and resilience is fairly recent, also due to a 

Fig.1. In the previous pages: aerial view of the Miami urban area. Source: 
Google Earth Pro. Image modified and edited by the author.
Fig.2. “Pink Sidewalk,” Miami Beach, 2017. Photograph by Anastasia Samoy-
lova. Source: www.newyorker.com/culture/photo-booth/life-in-miami-on-
the-knifes-edge-of-climate-change-anastasia-samoylova 
Accessed: January 2020, 15.
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planted citrus groves in the Miami area. A Great Freeze in 1894-1895 in 
Florida destroyed most of the state’s citrus industry. The only citrus that 
survived was in the south Florida area around Miami.
In 1896 Henry M. Flagler extended the Florida East Coast Railway to the 
current Miami area in exchange of half of Tuttle and Brickell landholdings 
for the project. Flagler dredged the harbour, started constructing the Royal 
Palm Hotel, and promoted tourism (Williams and George 2010).
Miami was officially incorporated as a city on July 28, 1896, with a popula-
tion of just over 300.

The tables on the following pages show, through historical maps1, the very 
rapid evolution of the urban area of Miami since its establishment as a city. 
In the first map of 1903 it is evident that the first development and parcel-
ling was mainly concentrated on the north bank of the Miami river and 
on the coast along Biscayne Bay. Interestingly to witness the vocation for 
tourism of the city, the map shows the population already divided in sum-
mer (3,000) and winter (6,000). The rapid urban and tourism development 
leads the population to grow very rapidly in 11 years, 6 times in summer 
(18,000) and 5 in winter (30,000) in 1914. 
The modification and manipulation of the territory, particularly with re-
gard to water, begins when thousands of people moved to the area in the 
early 20th century, thus quickly more land was needed. Until then, the 
Florida Everglades only extended to 5 km west of Biscayne Bay. Beginning 
in 1906, canals were made to remove some of the water from those lands.
The area where Miami Beach currently stands was an island, a long strip 
of land that stretched between Biscayne bay and the ocean. When a 3 km 
wooden bridge built by John Collins to link the island to the main land was 
completed in 1913, the city began to develop. Miami Beach was officially 
incorporated as a city in 1915. The historical relationship of the area with 
water is connected to the construction of Miami Beach itself: part of its 
territory has been obtained through the reclamation, dredging and com-
pacting of marshland. Much of the interior landmass at that time was a 
tangled jungle of mangroves. “Clearing it, deepening the channels and wa-
ter bodies, and eliminating native growth almost everywhere in favour of 
landfill for development, was expensive. Once a 1600-acre, jungle-matted 
sand bar three miles out in the Atlantic, it grew to 2,800 acres when dredg-
ing and filling operations were completed” (Federal Writers’ Project 1939, 
page 210).  

1. Historic maps were collected through the The Florida International University dPanther digital 
repository http://dpanther.fiu.edu/dPanther/dpMain/home.aspx and through Historical Information 
Gatherers (HIG) http://www.historicalinfo.com

sceptical attitude towards climate change of anthropogenic origin, stronger 
in the area than in Europe or in other parts of the US.
In 2016, Greater Miami and the Beaches (GM&B) i.e. part of the territo-
ry of the Miami metropolitan area, namely the City of Miami, the City of 
Miami Beach and Miami-Dade County, joined the 100RC network with 
the aim of better addressing the challenges for resilience even through the 
exchange of experiences between cities and the support of an international 
group of experts. 
The following paragraphs are intended to provide a broad view of the Mi-
ami urban area and some highlights of its crucial aspects in the relationship 
that the city has established with water, with nature and with the path taken 
towards a more sustainable and resilient city.

3.2.1 Macro level – scale of the strategic planning  
 Analysis of the adaptation process in Miami

 Miami history in connection with its relationship with water

The history of Miami is brief by the standards of the rest of America, and in 
general the rest of the world, but it has developed a long way in a short time. 
The urban area of Miami is linked to water for various reasons throughout 
its history: for its land, once largely marshy and reclaimed, or actually made 
through dredging; for the effects related to hurricanes and storm surges 
that have always affected it; for the impacts related to sea level rise which 
currently cause the increasingly frequent flooding of parts of the city.
Thousands of years before Europeans arrived in America, a large share of 
south east Florida, including the area where Miami is today, was inhabited 
by the Tequesta (also known as Tekesta, Tegesta, Chequesta, Vizcaynos) a 
Native American tribe. These first inhabitants settled around the Miami 
River, establishing their main villages on the northern banks. The name 
Mayaimi, probably meaning “big water” or “sweet water,” was probably re-
ferred to Lake Okeechobee or to local Native Americans who were named 
after the lake. In 1567 the Spanish established a mission there as part of 
an attempt to subdue the Tequesta. After the United States acquired Flor-
ida from Spain in 1821, Fort Dallas was built (1836) as a base during the 
Seminole Wars. A few settlers gradually moved into the area, among them 
William B. Brickell and Julia D. Tuttle who is considered by many histori-
ans as the founder the modern city of Miami. She was a rich woman who 
originally came from Cleveland, Ohio, toward the end of the 1800’s and 
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protect the house and terraces from waves (Fig. 3). These suffered dam-
age during the last hurricanes. Another example is the building that now 
houses the Wolfsonian FIU (Fig. 4), one of the most important cultural 
institutions in Miami Beach. Originally built in 1927 by Robertson & Pat-
terson to house the Washington Storage Company, the structure had no 
windows and was used to store and preserve protect from hurricanes and 
storms during the summer months, the furnishings of the families of New 
York and North America who spent the winter months in their residences 
in Miami Beach.
By the early 1940s, Miami was still recovering from the Great Depression 
when World War II started.  Soldiers replaced tourists at the oceanfront ho-
tels and long stretches of beach were transformed to rifle ranges. After the 
end of the war, many soldiers returned to Miami to live, and in the 1950s 
and ’60s Latin American immigrants, particularly those from Cuba, began 
to arrive in large numbers causing the population to rise to nearly half a 
million by 1950 and pushing the urban area to grow very quickly (see the 
1952 map in the following pages and fig. 5, 6, 7).
Miami enjoyed another boom following World War II with construction, 
tourism, and aviation among the major industries. Tourism gave birth to 
the cruise ship industry and today Miami is the “Cruise Ship Capital of the 
World” with 3.5 million passengers departing annually from The Port of 
Miami (Williams and George 2010).

Fig. 4. The Wolfsonian FIU, Miami Beach, Florida. The building was originally built in 1927 by 
Robertson & Patterson to house the Washington Storage Company.

During the Florida land boom in the early and mid-1920s, the city’s pop-
ulation more than tripled as shown in the historical maps in the next pag-
es. The wooden Collins bridge which allowed access to Miami Beach was 
replaced by the more solid connection of the Venetian Causeway. In 1921 
the population of Miami was 35.000, in Miami Beach was 300 in summer 
and 5.000 in winter, while in 1925 the whole urban area counted 111.332 
inhabitants. In the early 1920s people got rich buying and selling real estate 
and the stories of quick wealth became a prominent part of the history of 
Miami. However, the major hurricane of 1926, the one in 1928 and the 
Great Depression ended the Florida land boom with a crash. 
Miami Beach underwent a brief construction boom in the mid-1930s, 
when many Art Deco buildings were erected. Most of the 200 hotels built 
between 1935 and 1941, marking the return to prosperity for South Flori-
da, are Art Deco. The area of 6th to 23rd Streets between Ocean and Alton 
Roads was designated the Art Deco Historic District by the National Regis-
ter of Historic Places in 1979 (Williams and George 2010). 
Miami is not new to adaptation; it has always confronted with extreme 
events and hurricanes and found ways and devised methods to deal with 
them.
The Villa Vizcaya, a Renaissance-style building on Miami’s Biscayne Bay 
erected in 1922, that now hosts a museum, is a good example. The Barge, 
boat-shaped stone structure in Biscayne Bay, was built as a breakwater to 

Fig. 3. Villa Vizcaya built between 1914 and 1922, Coconut Grove, Miami, Florida. The Barge, boat-
shaped stone structure in Biscayne Bay, was built as a breakwater to protect the house and terraces 
from waves.  -  Source: https://www.wlrn.org
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During the 1980s Miami gained a reputation as a centre of the illegal cocaine 
trade. After the misery, violence and bloodshed of the 1970’s and 1980’s, 
Miami received a morale boost in 1983 when Christo and Jeanne-Claude’s 
‘Surrounded Islands’ project was completed in Biscayne Bay (Fig. 8). There 
was something healing and unifying about this project that wrapped sev-
eral islands in Biscayne Bay with pink plastic and that somehow seems to 
predict the current threats to that territory and to those islands likely to be 
submerged in a few years.
In 1992 Hurricane Andrew caused some 50 deaths and damages numbered 
over US$ 25 billion in the county alone, considerable property damage to 
areas of the county just south of Miami, although the city itself was largely 
spared. Recovery has taken years in these areas where the destruction was 
greatest, however, by the end of the 20th century, tourism was rebounding. 
In the latter half of the 2000–2010 decade, Miami saw an extensive boom 
of high-rise architecture, dubbed a “Miami Manhattanization” wave. This 
included the construction of many of the tallest buildings in Miami, with 
nearly 20 of the cities’ tallest 25 buildings finished after 2005. 2008 and 
2007 saw the completion of even more of these buildings. This boom trans-
formed the look of downtown Miami, which is now considered to have 
one of the largest skylines in the United States (Fig. 9), and slowed after the 
2008 global financial crisis, with some projects being put on hold.

Top left fig. 5. Miami Beach early photographs - National Hotel Collins Ave, Miami Beach, Florida. 
Top right Fig. 6. Aerial view of Miami Beach looking east. The National Hotel in the front. The Fla-
mingo Hotel, the Venetian Causeway, the County Causeway and Miami’s skyline in the back. Miami 
Beach early photographs – 1900-1920. Front page fig. 7. 1950s and 1960s Aerial view of South Beach 
oceanfront looking north from Ocean Drive at Fourteenth Street to the Fontainebleau, showing the 
White House, Jefferson, Royal Palm, and Sands Hotels.
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Today, Miami is a major centre of commerce and finance and boasts a 
strong international business community. According to the 2018 ranking 
of world cities undertaken by the Globalization and World Cities Research 
Network (GaWC) based on the level of presence of global corporate service 
organizations, Miami is considered an Alpha level world city2. Because of 
its proximity to Latin America, Miami serves as the headquarters of Latin 
American operations for more than 1400 multinational corporations.
The Port of Miami is a major seaport located in Biscayne Bay. It is the largest 
passenger port in the world, and one of the largest cargo ports in the United 
States. Tourism is one of the Miami’s largest private-sector industries, ac-
counting for more than 144,800 jobs in Miami-Dade County3. Tourists are 
attracted mainly in the winter months by the tropical climate, the beaches 
and by its fame. The city’s frequent portrayal in music, film, and popular 
culture has made the city and its landmarks recognizable worldwide. With 
a large hotel infrastructure and the newly renovated Miami Beach Conven-
tion Centre, Miami is a popular destination for annual conventions, con-
ferences and world events that attract millions to the metropolis every year, 
such as Art Basel4.

2. GaWC - The World According to GaWC 2018”. www.lboro.ac.uk. Retrieved June 18, 2019.
3. Jordan, John (May 2, 2018). “Greater Miami Tourism Industry Setting Records”. globest.com. Globe 
St. Retrieved April 1, 2019.
4. Art Base Miami Beach gathers leading galleries from North America, Latin America, Europe, Asia, 

Fig. 8. Miami extensive boom of high-rise buildings, dubbed a “Miami Manhattanization”. Front 
page fig. 9 Christo and Jeanne-Claude’s ‘Surrounded Islands’. Source: www.invaluable.com/auc-
tion-lot/christo-surrounded-islands-key-biscayne-2-71-c-2454bd38a4 
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 Current impacts and vulnerability: the octopus in the parking lot 

Miami’s coastal location together with a high groundwater table and com-
plicated canal water management system makes it intrinsically vulnerable 
to rising sea levels and coastal erosion. Projected maximum sea level rises 
would inundate large sections of Miami-Dade County, harshly impacting 
water supply and management systems. Tidal flooding events are already 
becoming more common, disrupting transportation and damaging prop-
erty. Moreover, Miami area is one of the most hurricane prone regions on 
earth6. Miami has been called “ground zero” for the problems posed by 
climate change, a place where rising sea levels threaten its very future ex-
istence. Today, almost two million people live within projected storm surge 
areas, many without the resources to recover from the loss of property 
and income that a hurricane can bring. While temporary events such as 
storms surges and hurricanes are expected to increase their frequency and 
strength, rising sea levels will permanently submerge a large part of the 
County’s territory and of the state of Florida.
The octopus in the parking lot (Fig. 10), found by a Miami Beach resi-
dent during a king tide in 2016, is an evidence of the urgency of measures 
to make the city resilient to the increasing impacts that it undergoes. The 

6. 100 Resilient Cities Program network www.100resilientcities.org/cities/greater-miami-and-the-bea-
ches/ [Accessed January 13, 2020].

Fig. 10. Octopus in a parking lot during a king tide. Source: www.nationalgeographic.com/
news/2016/11/supermoon-tide-miami-sea-level-octopus-garage/

Miami also due to its location, inside the United States but protruding 
deeply into the South, has been defined as the ‘mistress of the Americas’ 
in terms of “her cultural influence and economic dominance at the nexus 
of north and south. The city has unparalleled hemispheric connections, a 
strong hold on transnational communities, unique hybrid qualities, and a 
powerful, if subtle, role in the shaping of InterAmerican perceptions” (Ni-
jman 2011). 
As was already observed in the early 1960s the metropolitan area of Miami 
presented examples of a set of processes and problems that were happening 
in all the urban areas of the US and in other countries as well. Impelled 
by multiple forces and pressures, thousands and thousands of new citizens 
have moved to the area in late 1950s - early 1960s, from near and far, and 
the tide of in-migration and population increase shows no signs of coming 
to a halt. (Deming 1963)
The story of South Florida has always been one of arrivals, from the early 
Tequesta Indians to the homesteaders of the 1800s, to the modern influx of 
Cuban and Haitian refugees, South Americans, Europeans, Canadians, and 
Americans from other states (Williams and George 2010).
Transience has been the city’s defining characteristic from the beginning 
to the present day, one might say, is Miami’s ‘genius loci’ (Nijman 2011). 
Transience is the “underlying current in different historical episodes and 
geographical parts: from the real estate bonanza of the 1920s to the co-
caine cowboys of the 1980s; or from the migrant labor camps in south Mi-
ami-Dade to the affluent gated communities along Biscayne Bay” (Ibidem 
page 12??). 
In a 2016 study by the website 24/7 Wall Street, Miami was rated as the 
worst U.S. city in which to live, based on crime, poverty, income inequality 
and housing costs that far exceed the national median5  (Kaufman 2016). 

 

Australia, and Africa that show significant work from the masters of modern and contemporary art, as 
well as the new generation of emerging stars. https://www.artbasel.com/miami-beach
5. Kaufman, Michelle (June 28, 2016). “Miami was rated Worst American City to Live In by website 
24/7 Wall St”. Miami Herald. Retrieved September 23, 2017.
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Fig. 12, 13, 14  show screen-shots of the NOAA SLR Viewer with sea level rising 3, 6 and 10 feet

basement of the building where the parking is located floods regularly at 
high tide. The animal probably had nestled in one of the building drainage 
pipes, originally built to pour storm water into the sea, but working the op-
posite way as they are submerged. Nowadays, a lot of the pumps in Miami 
Beach has been changed or updated to avoid that drawback. 
The graph (Fig. m.11) recently published by the Climate Compact7, updat-
ed to 2019, shows and compares the projections of different studies on the 
rise of the sea. Compared to a similar chart of 2015, the rise is expected 
at a faster rate. The 2019 projection indicates: in the short term, by 2040, 
sea level is projected to rise 10 to 17 inches (25,4 to 43,18 cm) above 2000 
mean sea level; in the medium term, by 2070, sea level is projected to rise 
21 to 54 inches (53.34 to 137.16 cm) above 2000 mean sea level; in the long 
term, by 2120, sea level is projected to rise 40 to 136 inches (101.6 to 345.44 
cm) above 2000 mean sea level. Additionally, a fourth curve represents the 
NOAA8  extreme curve (dashed curve) bracketing the upper range of pos-
sible sea level rise under an accelerated ice melt scenario in the latter part 
of the century. 
Under that scenarios, the trouble flooding that now occasionally occurs 
with high tides will be a daily affair, the storm surge impact of hurricanes 
will be augmented, and lower-lying areas of the city will be uninhabitable, 
at least the same way they are now. 
SLR projection has become a cornerstone for regionally-consistent plan-

7. The graph is available at the Climate Change Compact of Southeastern Florida web portal https://
southeastfloridaclimatecompact.org/announcements/the-compact-releases-its-3rd-regionally-uni-
fied-sea-level-rise-projection/  [Accessed January 13, 2020].
8. National Oceanic and Atmospheric Administration, US Department of Commerce www.noaa.gov

Fig. 11. Unified Sea Level Rise Projection, Southeast Florida Regional Climate Change Compact, 
2019. 
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ning to inform adaptation strategies, policies, and infrastructure design 
across the Southeast Florida region. Several tools have followed the predic-
tions in order to allow to view the areas that will be affected, depending on 
the different possible scenarios. Among these we can mention the FEMA’s 
National Flood Hazard Layer (NFHL) Viewer9 , the NOAA SLR Viewer10  
and the Miami-Dade County’s Open Data Hub GIS accessible through 
the Miami-Dade County web portal11. All those tools allow to check the 
impacts through GIS mapping tools that display the impacts from coastal 
flooding or sea level rise.

Fig. 12 shows a screenshot of the NOAA SLR Viewer with sea level rising 
3 ft (91.44 cm) in the Miami urban area. The light blue zones represent the 
flooded areas as well as the green ones (low-laying areas). 
A sea level rising 3 feet would already submerge much of Miami Beach, 
zones bordering Biscayne bay, the Miami river and other waterways as well 
as large parts of low-lying areas far from the coast. A 6 feet rise (182.88 cm) 
would submerge much of the urban area (Fig. 13). With a rise of 10 feet 
(304.8 cm), in the range expected for the year 2120, the area where Miami 
stands today would be almost totally submerged (Fig. 14).
The NOAA tool Coast exposure Mapper also displays other impacts related 
to climate change, allowing you to highlight how the South East of Florida 
is extremely vulnerable. For example, the High Tide Flooding map (Fig. 
15), the map that identifies areas that would be affected by a Storm Surge - 
Category 5 Hurricane (Fig. 16), the FEMA Flood Zones map, which identi-
fies areas with different annual probability of flooding (Fig. 17), the Coastal 
Flood Hazards Composite map (Fig. 18), clearly highlight the fragility of 
the territory. 

9. FEMA is the Federal Emergency Management Agency. Through FEMA’s flood hazard mapping pro-
gram, Risk Mapping, Assessment and Planning (MAP), FEMA identifies flood hazards, assesses flood 
risks and partners with states and communities to provide accurate flood hazard and risk data to guide 
them to mitigation actions. Flood hazard mapping is an important part of the National Flood Insurance 
Program (NFIP), as it is the basis of the NFIP regulations and flood insurance requirements. FEMA 
maintains and updates data through Flood Insurance Rate Maps (FIRMs) and risk assessments. FIRMs 
include statistical information such as data for river flow, storm tides, hydrologic/hydraulic analyses 
and rainfall and topographic surveys. The National Flood Hazard Layer (NFHL) https://www.fema.gov
10. NOAA Office for Coastal Management developed the NOAA Sea Level Rise Viewer, a web mapping 
tool to visualize community-level impacts from coastal flooding or sea level rise (up to 10 feet above 
average high tides). Photo simulations of how future flooding might impact local landmarks are also 
provided, as well as data related to water depth, connectivity, flood frequency, socio-economic vulner-
ability, wetland loss and migration, and mapping confidence. https://coast.noaa.gov/digitalcoast/tools/
slr.html
11. Miami-Dade County’s GIS promotes mapping technology as a tool used to improve government 
services and enrich the quality of life for all citizens. This site provides quick access to the county’s au-
thoritative data, maps and applications for county residents and visitors alike. https://mdc.maps.arcgis.
com - https://gis-mdc.opendata.arcgis.com NOAA tool Coast exposure Mapper. Fig. 15. High Tide Flooding map. fig. 16. Storm Surge - Catego-

ry 5 Hurricane map. fig. 17. FEMA Flood Zones map.
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Data on the SLR are always up to date, various tools allow to see the effect 
according to the projections. Aim of the research is not to focus on specific 
projections and on identifying which particular areas will be most at risk, 
but rather to investigate strategies and actions aimed at adapting and how 
these change the urban physical space and the relationship with natural 
elements.

Apart from the areas that will be submerged in a medium-long time span, 
there are serious concerns that the limited fresh water is turning salty and 
polluted in a close future: under higher sea levels, the Biscayne aquifer, 
where southeast Florida draws its drinking water, will increasingly suffer 
from salt-water intrusion, a problem for which there is no foreseen solution 
other than the investment of billions of dollars in water-treatment facili-
ties. Miami will also need to face a serious problem related to the sewage 
system: in large urban areas the sewage system is almost totally entrusted 
to septic tanks (Fig.19) which, with the rise of the ‘water table’ and most 
frequent floods, are at a very high risk of leaking. This leads to pollution of 
surface waters and may involve the aquifers from which drinking water is 
supplied and Biscayne Bay, a protected area with a fragile ecosystem, with 
the risk of causing serious consequences for the entire population. 
The visions of a future city that lives with water often assume flooding with 
pure and transparent water, but according to Goddel’s investigation, they 
are going to be contaminated by organic and inorganic compounds, viruses 
and fecal bacteria (Goddel 2017). Apparently, the aging sewer infrastruc-
tures (for the areas covered) often leaking (Fig. 20), and the septic tanks, 
whose maintenance is not ruled by regular performance inspections by the 
State of Florida are already pouring bacteria and pathogens polluting water 
in case of king tides flooding, thus polluting Biscayne Bay, the sea and po-
tentially the aquifer (ibidem). 
Another huge potential risk could affect Miami and South East Florida. 
The Turkey Point nuclear power plant is located on the edge of Biscayne 
Bay, south of Miami. The plant began operating in the 1970s when the risks 
associated with SLR were not yet recognized. Although reactors are ele-
vated 20 feet above sea level and several precautions have been taken to 
protect it from hurricane force winds, ever-changing climatic conditions 
produce the risk and fear of a nuclear disaster. The Turkey point power 
plant passed with very little damage the Category 5 hurricane Andrew in 
1992, it is hoped that the precautions taken will make it immune to other 
extreme events.

 
Fig. 18 NOAA tool Coast exposure Mapper - Coastal Flood Hazards Composite map. Fig. 19. Septic 
tanks in the Miami urban area. Fig. 20. Sewer overflows map. 
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in their countries of origin. 
Another important explanation for denying and hoping the city continues 
to develop is that South Florida relies almost entirely on real estate taxes to 
fund public infrastructure. If the threat of SLR rise crushes property val-
uations, there will be less public money to address the risk. A decrease in 
property estimates would diminish the city’s tax revenue which, in turn, 
would leave it with less money to address SLR.
Observed from this point of view, however, the perspective seems less 
strange. The large condominiums under construction can be seen as mon-
uments to the denial of climate change, but they are also perhaps the means 
that will allow the city to survive. 
For sure, it is not clear how ignorance or optimism against negative ev-
idence and thriving growth in the real estate market can be the solution 
that best addresses SLR problems. In recent years, however, it seems that 
more and more people are talking openly about threats, citizens have be-
come aware of and express their concerns (as I have perceived through 
participation in public meetings and through conversations with citizens 
and private owners).

To cope with the need for public investment the city of Miami Beach has 
implemented the $439 million General Obligation (G.O.) Bond Program12. 
A G.O. Bond is a form of debt obligation that provides local government 
with funds for major capital improvements, thus financing 57 projects aimed 
at helping the city to prepare “for whatever natural or human challenges the 
future may hold”13, be it environmental resilience (to combat sea level rise or 
hurricane disasters), economic resilience (to withstand financial recession or 
rising interest rates) or societal resilience (to maintain civic space or a sense 
of community). 
The city will be forced to raise property taxes in the coming years in order 
to obtain more resources to tackle climate emergencies.

The science fix 

Technology is identified by Portes and Ariel as a second widespread atti-
tude towards water impacts and SLR (Portes and Armony 2018). This ‘solu-
tion’, taking note that no city has ever been in similar situations, has some-
how faith in innovation and science, trusting they will be able to find, in 

12. More information about the General Obligation Bond Program can be found on the website: 
https://www.gombinfo.com
13. Ibidem, website page Go-ing Resilient! https://www.gombinfo.com/resilience/

 Approaches to environmental risk in Miami

Although the problem of SLR is increasingly a concern, there are some sec-
tors that seem, at first glance, not to worry about it or deny the problem.
Despite the evidence, there still seems to be some scepticisms regarding cli-
mate change and anthropogenic causes. According to Portes and Armony, 
four proposed solutions can be identified to address the ‘existential’ threat 
of SLR, and they define them: denial, science fix, water world, and exodus 
(Portes and Armony 2018). 

Denial

Some people in Miami still insist there is no threat, because they deny the 
scientific evidence of climate change, or they admit that a problem exists, 
but they’re not giving it so much importance (Portes and Armony 2018). 
The current governor of Florida, Rick Scott, is one of the deniers. Apparent-
ly, he has forbidden state employees the use of words like ‘climate change’, 
‘global warming’ and ‘sustainability’ (ibidem). 
Tourism and the real estate market have considerable importance in the 
economy of Miami and the urban area continues to attract new population 
despite threats related to SLR. Miami-Dade County’s estimated population 
in 2018 is 2.761.581 with a growth rate of 0.82% in the past year according 
to the most recent United States Census data. Miami is currently undergo-
ing a surge in real estate construction, with planning discussions focused 
on how high new projects can be built rather than on who will go away first.

During the research period I spent in Miami, the widespread denialist atti-
tude, the increase in population and the construction of new high-rise con-
dominiums seemed strange and inconsistent to me. A person who is not 
familiar with Miami needs time to understand some mechanisms. Faced 
with SLR previsions, it seems paradoxical that the population is growing, 
and that the construction industry is so thriving, but Miami is a complex 
city: “understanding Miami requires an integrated perspective of the ways 
in which economic, political, and cultural developments have combined 
against an unusual historical and geographical backdrop” (Nijman 2011, 
page 27). 
The reasons for denying the problem are actually deep and complex. First 
of all, although developers may admit that sea levels are rising, the related 
risk is beyond their investment horizons. Moreover, many of the purchas-
ers of the new condo units are cash investors from Latin America, and the 
risks of Miami real estate remain minor compared to similar investments 
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Exodus

This latest solution takes note of climate change and SLR forecasts and as-
sumes that, over the next few decades, insurance companies will no longer 
sign policies for home and business owners, banks will no longer make mort-
gages. The inevitable consequent collapse of the real estate market will also 
plunge the economic possibility of the County and city governments to face 
the threat of rising ocean water.
While hurricanes of the past, such as the one in 1926, destroyed the city, but 
did not take away the land, allowing the reconstruction and restoration prop-
erty value, rising of the sea seems to give no escape, to be irreversible. People 
will be forced to leave the place.
Despite the expected demographic growth trend for the near future, the ef-
fects of the SLR in the coming decades are expected to provoke a real wave 
of migration from Florida to other US states and or other countries. Hau-
er’s article published by Nature in 2017 highlights how migration induced 
by sea-level rise could reshape the US population, foreseeing a real exodus 
from some coastal states and in particular from Florida (Hauer 2017). Fig.22 
Shows SLR migration flows for US States under the 1.8m scenario and no 
adaptation. Tick marks show the number of migrants (inflows and outflows) 

the next few years, technological solutions unknown today, that will allow 
address and solve problems. This optimistic attitude and belief in science 
fix (or fiction) has also led to imagine and hypothesize unlikely solutions, 
such as waterproofing the porous subsoil of the city by injecting resins. 
Moreover, technical issues like effective flooded sewer system would have 
to be solved.  However, it also brought a positive attitude and a hope that 
led, among other things, to the establishment of resilience offices in cities 
of the urban area.

Waterworld

The proposals that follow the vision of Miami as a water city, similar to 
Venice or Amsterdam, takes the field among the various solutions suggest-
ed for the future of the metropolitan area, and there are more and more 
projects going in this direction. Infrastructures above the sea would envi-
sion a new Miami. 
A solution proposed a few years ago by members of the former Miami 
Beach city government foresaw for the raising of roads, buildings, parks 
at the rate of rising sea, thus creating a sort of stilted city where the foun-
dations are waterproofed, the lower floors are emptied, and the streets be-
come canals.
The Gensler Research Institute14  collected a set of resilience strategies 
shaping the future of cities issued in a publication entitled “Impact by De-
sign”. A concept proposal for Miami Waterways (Fig. 21) explores how zon-
ing codes and development policies could require existing communities at 
higher elevation points to acquire increased levels of residential and com-
mercial density, thus creating heavily populated, commercially stable areas 
that are insulated from flooding. Low lying areas would be zoned as parks 
and wetlands, effectively acting as buffer zones that protect the surround-
ing areas from water fluctuations. A man-made delta capable of integrat-
ing higher water levels into the urban fabric without threat to residents or 
businesses, including the transformation of streets into canals, would result 
in a transportation network that can serve the needs of a denser city while 
reducing individual vehicle usage (Gensler Research Institute 2018).

14. The Gensler Research Institute is a collaborative network of researchers focused on a common goal: 
to generate new knowledge and develop a deeper understanding of the connection between design, 
business, and the human experience. Gensler Research Institute is committed to unlocking new solu-
tions and strategies that will define the future of design. www.gensler.com/research

Fig. 21. Gensler project for Miami Waterways. Source: Gensler Research Institute “Impact by Design 
- Strategies Shaping The Future of Cities”, Gensler, 2018 www.gensler.com/research
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 Adaptation plans and resilience strategies: transition process to  
 wards a resilient city 

There are various reasons why Miami’s pledge to tackling climate change 
occurred rather late related to other cities and compared to the challenges 
it faces, as explained before. The commitment to make the County and its 
cities adaptive and resilient has become an urgent necessity.
The following pages draw a time-line that gathers the most relevant plans 
and strategies in the path undertaken towards a resilient city. The time-line 
brings together the strategies at the city level in the upper horizontal band, 
those relating to Miami-Dade County in the middle band, and the initia-
tives undertaken in South-East Florida in the lower one.

In 2010, the counties of Broward, Miami-Dade, Monroe and Palm Beach 
joined together to form the Regional Climate Change Compact of South-
eastern Florida (Broward County Florida et al. 2010), with the aim of col-
laborating to reduce gas emissions greenhouse, coordinate and build cli-
mate resilience strategies in their communities, reacting to the effects of 
climate change, including rising sea levels, floods and economic and social 
disruption. The first Regional Climate Action Plan of 2012, followed by that 
of 2017, is the Compact’s guiding tool for coordinated action on climate. 
Miami-Dade County in 2010 published the Green Print (Miami-Dade 
County, 2010a), a programme of policies and initiatives followed by the 
Climate Change Action Plan (Miami-Dade County, 2010b), aimed at un-
derstanding and responding to the current and future impacts of climate 
change, managing emergencies, storm water and infrastructure planning, 
and reducing greenhouse gas emissions by 10% by 2015, working for an 
80% reduction by 2050. 
In 2015, concerns related to the impacts of rising sea levels led to the publica-
tion of the Adaptation Action Areas - Feasibility Assessment (Miami-Dade 
County, 2015). The entry in 2016 in the 100 RC network by Greater Miami 
& the Beaches (which includes Miami Dade County, City of Miami Beach 
and City of Miami) marks a new cooperation between the different admin-
istrations involved but also a turning point in the approach to adaptation 
and resilience as it addresses challenges in a more holistic way, involving 
policy development, economic aspects, planning, transportation and many 
stakeholders (including activists, designers and environmentalists). More-
over, it guarantees an effort towards common goals, such as water quality 
in the Biscayne Bay. 
The City of Miami Beach is perhaps the most active city in proposing strat-
egies and plans, because it is more vulnerable to impacts, but also because 
it represents one of the areas with the highest income and with the greatest 

in thousands. States are ordered clockwise by the size of inflows. More than 2 
million people are foreseen to leave Florida (ibidem). 
Beyond the migratory waves to destinations outside the state, it seems that 
climate change is already having an effect on ‘migrations’ within urban areas 
and on property market. According to Keenan, Hill, and Gumber (Kenan et 
al 2018) Climate Gentrification is already present in Miami-Dade County. 
In fact, the rate of price appreciation of single-family properties is positively 
related to and correlated with incremental measures of higher elevation. As a 
reflection of an increase in observed nuisance flooding and relative SLR, the 
rates of price appreciation in lowest the elevation cohorts have not kept up 
with the rates of appreciation of higher elevation cohorts since approximately 
2000. Consumer preferences that are based, in part, on perceptions of flood 
risk and/or observations of flooding are anticipated to be amplified by cli-
mate change in a manner that reinforces the proposition that climate change 
impacts will affect the marketability and valuation of property with varying 
degrees of environmental exposure and resilience functionality (Kenan et al 
2018).

Fig. 22. Circular plot of bi-lateral sea level rise migration flows for US States under the 1.8m scenario 
and no adaptation. Tick marks show the number of migrants (inflows and outflows) in thousands. 
States are ordered clockwise by the size of inflows. Source: Migration induced by sea-level rise could 
reshape the US population landscape by Mathew E. Hauer published by Nature 4/17/2017
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Through 100 RCs in 2018, the Urban Land Institute (ULI) provided the 
know-how of global experts and produced the Miami Beach - Stormwater 
Management and Climate Adaptation Review (ULI, 2018) which analyses 
the current situation of the city , the measures taken, and suggests lines of 
interventions and actions for the future, also taking inspiration from good 
practices already implemented elsewhere. The Miami Beach Strategic Plan 
Through the Lens of Resilience of 2019 (The City of Miami Beach, 2019) 
capitalizes on the ULI’s recommendations and focuses on the needs of the 
city in both short and long term horizons, increasing the ability to survive 
and even thrive in the event of significant shocks, such as storms and spe-
cial events, and to improve the way it handles daily stress.
In terms of the strategies and actions proposed by the plans and their im-
plementation it is possible to notice a significant difference between the 
diverse cities. The fragmented administrative dimension of the metropoli-
tan area is often reflected in an equally fragmented response: while Miami 
Beach and other cities are carrying out strategic plans and implementing 
concrete actions, some areas of lower income (and therefore with less pub-
lic resources) are still in the ‘raising awareness’ phase. The City of Hialeah 
is an example, a low-income area located in a low-lying area away from the 
coast, subject to frequent flooding, where the population does not have the 
means to defend itself against impacts, nor to emigrate to areas where these 
are minor. 

 Data collection and data analysis 

Data collection took place mainly during a research period at Miami Beach 
Urban Studios (MBUS), Florida International University (FIU), Miami, 
US, thanks to the agreement between the Università degli Studi di Gen-
ova, Italy, and FIU. Most of the data were collected during  the research 
period in Miami, between November 2018 to April 2019, although some 
data, especially open data available online (as e.g. strategic and resilient 
plans) were collected before November 2018, and the relationship estab-
lished with members of the FIU and public officials allowed to continue 
an exchange of information on the topics covered to date. Being at the FIU 
for doctoral research I participated in several activities, lectures, initiatives 
as well as reviews of the design workshops of two courses. I found very 
open and helpful environment at MBUS with people working on subjects 
in line with my research, albeit often coming from different disciplines, 
with which I established a good dialogue that also helped me in my investi-

economic resources of the County. It covers an area of approximately 18.7 
square miles
(48.43278 square Km) on a barrier island comprised of dredged sand fill 
over mangrove and salt flats. Most of the island is located within FEMA15  
special flood hazard area with an average ground elevation around 4 to 5 
feet (121.92 to 152.4 cm) North American Vertical Datum16 (NAVD)  based 
on GIS topographic maps. Flooding occurs frequently in the city, especially 
where elevations are less than 2.0 feet (60.96 cm) NAVD. 
In June 2013 the magazine Rolling Stone published an article entitled “Good-
bye, Miami” (Goodell, 2013) focused on the threat of SLR in South Florida 
– considered the most economically vulnerable region in the world to ris-
ing seas (Hallegatte et al., 2013a). Goodell criticise the City of Miami Beach 
because of the approval of a $200 million stormwater master plan that was 
promoted to be climate adaptive but as it was relying on gravity drainage, it 
was in reality functionally useless when sea level reached over 0.15 meters 
(0.5 feet) (Goodell, 2013). 
As reported in a research paper prepared for the city of Miami Beach in 
2015 “Spring tides, king tides and wind driven waves cause seawater to 
back up into the storm water system via outfall pipes where tide-flex valves 
are not installed, flooding streets and areas adjacent to storm inlets. Intense 
rainfall events, especially during the summer months (May through Octo-
ber) occasionally drop several and up to eight-inches (20.32 cm) of rainfall 
in very short periods of time. This exceeds the storm water system capac-
ity and causes flooding throughout the island in low lying areas and areas 
without adequate storm water conveyance” (Aecom 2015 pages 2, 3). The 
purpose of the research, at that time, was to evaluate the issues and poten-
tial consequences of increasing the Minimum Building Finish Floor Eleva-
tion (FFE) for new construction and major renovation projects in Miami 
Beach supporting the  enhancement of public and private improvements to 
reduce the risk of damage to buildings associated with frequent flooding 
events (Aecom 2015). 
As mentioned in the ‘water world solution’ in the previous paragraph, rais-
ing the entire city would have very high costs and effectiveness for a limited 
period of time.

15. FEMA is the Federal Emergency Management Agency. See previous note on the subject. The Na-
tional Flood Hazard Layer (NFHL) https://www.fema.gov
16. The North American Vertical Datum of 1988 (NAVD 88) is the vertical datum for orthometric 
heights established for vertical control surveying in the United States of America based upon the 
General Adjustment of the North American Datum of 1988. NAVD 88 was established in 1991 by 
the minimum-constraint adjustment of geodetic leveling observations in Canada, the United States, 
and Mexico. Further information can be found on the website: www.ngs.noaa.gov/datums/vertical/
north-american-vertical-datum-1988.shtml [Accessed 12 October 2019].
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 Miami rising above 

Miami-Dade County has the task of coordinating the actions towards resil-
ience of the cities that compose it, but each city is pursuing its own strategy 
and campaign.
Miami Beach is an example for other cities in the County with regard to 
adaptation. The web portal Miami Rising Above17 publishes the city’s initi-
atives in terms of resilience and promotes the city as extremely engaged in 
urban transformation towards increased sustainability. Community meet-
ings are promoted through the website as well as a ‘Discovery Area’ with 
the aim to find opportunities for natural and human-made infrastructure 
that supports the ability to live with water and to create a more resilient 
community in the face of storms and SLR. 
As part of the overall plan to face SLR the Miami Beach has a multi-faceted 
approach. In addition to implementing public projects, the city is looking 
at policy changes that will spur adaptation on private property. City staff 
has worked closely with local developers and experts to review existing 
planning and zoning codes and to make adjustments as needed. Most re-
cently, the City Commission is looking at raising base flood elevations for 
new construction and major reconstruction. Additionally, Public Works is 
evaluating strategies to raise the protective barriers along the city’s coasts. 
These code changes are anticipated to help the city slowly raise its built 
environment to a more resilient height.
The city is also looking to restore habitat and incorporate natural solutions. 
In 2014, the city completed a dune restoration enhancement project along 
the eastern portion of the city. The healthier and more robust dune sys-
tem not only provides habitat for native species, but also provides critical 
storm surge and erosion control protection to the upland infrastructure. 
Other green infrastructure currently in consideration includes creating liv-
ing shorelines, increasing the city’s tree canopy, and restoring greenspace 
where appropriate.
Miami Beach, as well as other cities in the urban area, is promoting in an 
efficient way its path and efforts to adapt through the Miami Beach Rising 
Above website and other initiatives, but, as anticipated, a gap is often per-
ceived between strategy and its implementation, communication (also for 
political and tourist propaganda purposes) and concrete facts.

17. See the web portal www.mbrisingabove.com

gation. The relationship with public officials and resilient officers from the 
cities of Miami, Miami Beach, South Miami and Miami Dade County was 
somewhat more complicated, although they were available, they often did 
not provide the information and data requested (even if it is public data). 
Part of my research was also dedicated to site visits in order to analyze im-
plemented or planned adaptation projects.  

 Interviews and questionnaire

The city of Miami, as mentioned, has complex dynamics and perhaps even 
the organizational system, different from the European one, made encod-
ing a little more complicated and long for me. Direct participation in public 
meetings, dialogue with citizens and activists, questionnaires, but above all 
interviews have contributed significantly to providing a clearer picture of 
the adaptation path and the water system of the urban area. Often, in par-
ticular with public officials, I encountered a positive approach to dialogue 
and narration of the steps forward taken, but some reluctance to provide 
accurate data and to express clear opinions about the expected impacts and 
possible long-term visions. It almost seems that some public officials also 
had to keep in mind the fear of generating alarmism that could affect the 
real estate market and tourism, drivers of the local economy, and the fear 
that the insurance companies would decide not to take the risks associated 
with the impacts.
Nonetheless, although not through a short or linear path, crucial data were 
collected to build a profile of the city and its path towards urban adaptation 
in the management of water resources.
In total, three city managers from the resilience offices of Miami-Dade 
County, the City of Miami and the City of Miami Beach, and one expert 
in the field of university and research responded to the questionnaire and 
provided follow-up information. Three city managers and three experts 
were interviewed. As previously mentioned, a direct contact through 
semi-structured interviews was found much effective in order to collect 
information and data. 
In general, the interviews treated more often specific issues regarding the 
urban area of Miami or particular implemented interventions or planned 
projects, rather than broader themes relating to over-all urban adaptation.



- Sea level rise
- Storm surges, coastal/tidal flooding, hurricane/typhoon 
- Rainfall flooding
- Coastal erosion
- Infrastructure failure; aging sewage infrastructures system, sewage  
   system based on septic tanks in part of the urban area, leaking and     
   pollution problems.
- Pollution risk of Biscayne Bay
- Pollution risk of the aquifer for water supply

Barriers for GI 
implementation
(Transition 
management)

Miami-Dade County
Area

Population

6.300 km2

2.761.581 in 2018(*)

Current UWM 
challenges 
(‘Landscape’ 
pressure)

- Face the urgent SLR impacts by adopting BGI solutions and GI 
  solutions i.e. raising the streets level, updating pump stations.
- a goal not explicitly defined concerns the replacement of septic  
  tanks and the creation of a new sewer system

Goals of UWM 
(Transition goal) 

- Some implemented pilot pro- jects;
- attempt to propose common resiliency plans at the County level,  
   but the different cities also act autonomously based on the financial  
   resources at their disposal.

Scale of implemen-
tation and further 
strategies (Transi-
tion management)

- Lack of a leading vision for the whole metropolitan area
- Administrative fragmentation, thus fragmented reaction;
- Inconsistency between the macro level and the meso/micro level; 
- Prevailing incremental adaptation approach;
- No deep inter-disciplinary cooperation.

Status of SUWM 
transition

- Today: difficult to evaluate because of the difference among the      
   urban areas. 
- Target: IV, however the sewer system highly relies on septic tanks. 
- Hard to assess local water balance due to drinking water depending  
   on groundwater that risk being contaminated.

City profile

- The main interventions have a traditional tech- no-centric approach,  
   although a change in the attitude in some niches is being adopted.

The role of BGI in 
UWM 
(Regime-led niche)
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 Rising above or floating away?

The growing impacts related to king tides and the increasingly frequent and 
widespread flooding, combined with an increased awareness about the risks, 
have made citizens’ concerns grow that gave birth to associations aimed at 
having a clearer picture of the hazards and pushing the local governments to 
take action.
Miami Beach United18  (MBU) is one of them, started in 2012 as a non-profit 
community grassroots effort, it was born of a desire to improve the quality of 
life for Miami Beach residents, be heard on managed and measured growth of 
the city, and demand ethical leadership of government. Since that time, the 
all-volunteer organization has grown in its civic role in connecting residents 
with city staff and elected officials. MBU has the goal to provide Miami Beach 
residents a cohesive voice for city-wide issues which impact their quality of 
life and to serve as a bridge, closing the communication gap between local 
government and resident issues, and to raise awareness of and resident par-
ticipation in the decision-making process. Moreover, MBU has the objective 
to sponsor educational programs to teach the public about important issues 
affecting the city.
MBU informs its members and citizens through newsletters and public meet-
ings. In January 2019 I had the opportunity to participate in a meeting19  
in which an open discussion was proposed with some members of the local 
government about the impacts of the SLR and the concrete actions proposed 
and implemented. Talking to some people living in Miami Beach, I was told 
that until a few years ago citizens were not particularly worried about the risks 
their properties were facing, perhaps because they were reassured by the local 
government. During public meetings, issues such as SLR did not receive spe-
cial attention and questions. It was remarkable to note the growth in public 
participation and the increasing expression of concerns of the wealthy owners. 
Large areas of Miami Beach and the islands that make it up consist of private 
villas. Most of the areas overlooking water (on Biscayne Bay and other water-
ways such as Indian Creek) are privately owned. Public interventions to raise 
the level of the roads and ensure escape routes in case of danger will be useless 
unless measures aimed at ensuring the owners the possibility to adapt their 
houses at reasonable costs are not simultaneously implemented. The alterna-
tive is that Miami will float away.

18. More information about Miami Beach United can be found at the following website: https://mia-
mibeachunited.org
19. The meeting organised by Miami Beach United in January 26, 2019 entitled “Miami Beach and Sea 
Level Rise -Rising Above or Floating Away?” can be watched on youtube https://www.youtube.com/
watch?v=VCblrww2fP4

(*) Population estimates, July 1, 2018. Data according the United States Census Bureau.
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 City profile - urban water management and adaptation process 

Through the analysis based on the MLP a synthetic profile of the city is 
drawn up. It highlights the main themes in some key issues of the adapta-
tion process such as: the landscape pressures as the climate change impacts 
and the water system conditions; the regime’s sanctioned discourse through the 
specific objectives for UWM, and the strategies and practices of BGI based 
water management; measures of and barriers to the implementation of BGI 
as performance of regime-led niche projects in sustainability transition (Liu 
and Jensen 2018). The analysis of the strategies and practices adopted by 
the city as well as the specific solutions implemented or planned allowed to 
define the current landscape pressures, the goals of UWM, and the role of 
BGI and GI. Information collected through the semi-structured interviews 
and online questionnaires helped to identify the barriers for the adoption 
of BGI and more in general of sustainable measures. The comparison of 
the city’s strategies and practices with the UWMTF is adopted to define the 
city’s transition status (Brown at al. 2009).

Compared to the impacts it faces, Miami appears to have delayed adapta-
tion actions for several reasons: the scepticism of part of the population; 
the fear of generating alarmism that could affect the real estate market and 
tourism (Portes and Armony, 2018), drivers of the local economy; the fear 
that the insurance companies would decide not to take the risks associat-
ed with the impacts. The result is that some interventions seem to be the 
consequence of the need for rapid actions, even to demonstrate the com-
mitment of politics, rather than a result of sound strategic plans. In general, 
the plans of the Miami area seem to promote sustainable initiatives, often 
without specifying in detail how the objectives can be achieved (e.g. the 
reduction of CO2 emissions). The use of private vehicles, by far dominant 
compared to the use of public transport, often inefficient and relatively ex-
pensive, and the rather low percentage of recycled waste20, do not seem to 
correspond to the objectives indicated by the strategies for a resilient and 
adaptive city.
The problem in dealing with the impacts through strategies that involve the 
entire metropolitan area derives from the fragmented approach of the dif-
ferent municipalities, although Miami Dade County has the role of coordi-
nating and directing. Another problem that emerged from the analyses and 
interviews with experts and public officials is the difficulty in dealing with 

20. According to the Florida’s Department of Environmental Protection (FDEP) only 18% of Mi-
ami-Dade County waste is recycled. More information on the website: https://www.wlrn.org/post/tale-
too-much-wishcycling-look-miami-dades-low-recycle-rate [Accessed 8 November 2019].

impacts through an interdisciplinary approach. Although the appointment 
of a ‘resilient officer’ in different cities has contributed to an acceleration 
towards adaptation, the role is often covered by persons with a background 
in the field of ecology and to date there is not a strong cooperation between 
the departments that deal with planning, urban and infrastructure design.

3.2.2 Meso/micro level – scale of the interventions –  
 Analysis of implemented and/or planned projects

From the analysis of the adaptation process at the macro level, the analysis 
proceeded focusing on the meso/micro level to investigate at the scale of 
the interventions the way in which strategies are translated into concrete 
actions and projects that involve the modification of the physical urban 
space. Cities’ official websites, open source documents and adaptation 
plans and strategies provided a first overview of the interventions carried 
out or planned. Data obtained through questionnaires, semi-structured 
interviews, participation in public meetings promoted by local govern-
ments, associations of activists, academic and research institutions have led 
to a further definition of the projects’ mapping as well as the subsequent 
skimming and selection. The visit of the interventions and the collection of 
materials on the mapped projects then allowed to define the projects final 
selection. On-site visits enabled processing of the data collected also by 
critical observation, photographic investigation and synthesis through the 
draw up of projects sheets.

Fig. 22. shows the Local Mitigation Strategy Projects completed, in the implementation or planning 
stage, and funded in Miami-Dade County. The GIS map is available at the website: 
https://mdc.maps.arcgis.com/apps/webappviewer [retrieved on January 19, 2020].  
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 Mapping adaptation interventions

The analysis at the macro level alone can lead to think that the promoted 
efforts determine exemplary results, but to verify it, evidence at to the scale 
of the implemented interventions is necessary. 
Often, media to promote the city, such as their official websites, are used to 
communicate a positive image of cities engaged in the path towards sus-
tainability and urban resilience that do not match, in concrete projects, ef-
fective action. In Miami, the web-map-viewer tool allows to display infor-
mation and data on the whole Miami-Dade County. The Local Mitigation 
Strategy in Miami-Dade ArcGIS tool highlights a large number of active 
and planned projects aimed at improving urban resilience, as shown in Fig. 
22. The City of Miami Beach also lists a significant number of projects with 
the same goal on the official website. A more detailed analysis often reveals 
that the lists also contain interventions of urban restyling, maintenance and 
other projects whose purpose is not, if only marginally, urban resilience. A 
detailed mapping and subsequent selection are therefore necessary.

 Selection of implemented and/or planned projects 

Among the mapped projects, a selection was made in order to identify the 
most significant ones. The answers to the questionnaires and interviews 
provided valuable support in identifying the most relevant projects in the 
urban adaptation process. Moreover, the following criteria were taken into 
consideration: importance attributed to the intervention by strategic plans 
and by media communication; innovation; results in terms of use of the 
spaces once the intervention is completed; benefits for the community; 
modification of the physical space with respect to the pre-existing. In addi-
tion, the most representative projects of the different approaches to adapta-
tion, action towards water, concrete implementation of the techno-centric 
or holistic eco-centric approaches were considered. Finally, the choice took 
into account elements related to the ‘project values’ as described in the pre-
vious chapter.
In total twelve interventions were selected (see map in the following pages). 
Ten of these falls in the urban area of Miami, while the last two factsheets 
concern projects in the nearby area of the Keys islands in the extreme South 
of Florida. The choice is due to the fact that some adaptation actions imple-
mented in that area are increasingly spreading also in the Miami area. As 
mentioned above, Miami Beach seems to be further ahead in implement-

ing adaptation actions compared to other cities, for this reason many of the 
selected interventions are located within its territory.
The map on the following pages identifies the projects selected in the urban 
area of Miami. 

 Projects fact sheets 

The profiles of the selected projects are collected on the following pages. 
Below is a general overview of the actions implemented or planned in the 
Miami area.
One of the objectives of the City of Miami Beach is to raise all roads to a 
minimum altitude of 3.7 feet above sea level (according to data from the 
North American Vertical Datum ), equal to about 1.13 meters, in order to 
guarantee that these do not flood, do not deteriorate rapidly due to saline 
aggression and can provide a safe escape route in the event of danger from 
hurricanes or storms. The elevation of the 11th Street (Project fact sheet 
M.5) is an example of such interventions; however, it generated a difference 
in level so that many of the private houses facing it, belonging to the Art 
Deco District, now have the ground floor below street level; this entails 
higher risks of flooding, even if the surface water collection and pumping 
systems have improved.
A project promoted by the Administration of the City of Miami Beach 
is Sunset Harbor21 (Project fact sheet M.1), located west of South Beach 
on the Biscayne Bay, one of the areas with a lower altitude of all Miami 
Beach often subject to flooding due to raising of the water table and king 
tides with phenomena of ‘sunny day flooding’. The intervention involved 
the raising of the roads and part of the Maurice Gibb’s Memorial Park, in 
addition to the construction of a new limit with the bay, through more 
techno-centric solutions such as the ‘sea walls’ - which modify the possibil-
ity to take advantage of water - or more holistic, aimed at recreating a part 
of ‘living shoreline’ and restoring mangrove vegetation, so as to maintain 
a direct relationship with water and improve the ecological system. The 
raising of the roads also made it necessary to have a new pumping system 
that would guarantee that the ground floors of the buildings, now at a lower 
level, would not be flooded. The project has led to new land and commer-

21. The Sunset Harbor project is promoted by the City of Miami Beach as an example of adaptation and 
laboratory for one of the most extensive projects of adaptation to sea level rise. Further information, 
in addition to a virtual visit, can be found on the website: mbrisingabove.oncell.com/en/sunset-har-
bour-138399.html [Accessed 11 November 2019].
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cial investments in the area, increasing the real estate value and making it 
more attractive and vital. Other examples of projects such as the Brittany 
Bay Park22 (M.3), the Indian Creek Drive23 (M.4), and the Muss Park24 al-
most always have the goal to repel water and generally offer an incremental 
approach to adaptation, implementing already known solutions, often with 
a medium-term perspective in terms of effectiveness of proposed actions 
with respect to predictions of impacts (e.g. rising sea levels).
One of the few examples in which rainwater is collected, drained and then 
stored to be subsequently disposed is the Giralda Plaza (M.7) in the Coral 
Gable area, where a vehicular road was made pedestrian as a public square 
with trees and outdoor area with restaurants and cafes. The new draining 
pavement and the planting of trees, in a way that guarantees their resist-
ance to hurricane winds, made it possible to avoid flooding and recreate a 
pedestrian area of sociability not so common in the area. Some innovative 
approaches in Miami are of private initiative. The building type of hous-
es on stilts that allows buildings to withstand flooding and the impacts of 
tropical storms and hurricanes, is increasingly common in the archipelago 
of the Keys islands in southern Florida (M.11, M.12) and is also becoming 
usual in Miami, as in the Prairie Residence (M.10) designed by the archi-
tect René Gonzalez.
The Floating Home (M.8) created by the Arkup studio is the project con-
sidered by many as the most innovative to cope with the climatic extremes 
that Miami is and will be a victim of. It is a floating houseboat able to be 
self-sufficient in terms of energy, withstand the fury of hurricanes and 
move and anchor autonomously. The prototype presented in 2019 is a luxu-
ry single-family house, but the flexibility of the structure lends itself to pre-
figure a future vision for Miami of floating villages that enable new ways of 
living in the submerged city. Another planned intervention that promotes 
a transformative approach is the Shorecrest Resilience Plan25 (M.9) which 

22. Further information about Brittany Bay Park are available on the website: www.mbrisingabove.com/
future-projects/parks/ [Accessed 8 November 2019].
23. The project Indian Creek Drive and Green Promenade is being including numerous public par-
ticipation meetings involving local residents. Further information can be found on the website: www.
miamibeachfl.gov/city-hall/public-works/community-outreach/indian-creek-drive-landscaping-con-
cepts-review/ [Accessed 8 November 2019].
24 The redevelopment project of the Muss Park provided the replacement of the sea wall with 
a hybrid structure that includes a ‘living shoreline’ to protect against flooding, as well as the expansion 
of the LEED-certified gold building, with services and accessibility for disabled people. Further infor-
mation can be found on the website: www.miamibeachfl.gov/city-hall/parks-and-recreation/parks-fa-
cilities-directory/muss-park/ [Accessed 8 November 2019].
25. The City of Miami has developed some innovative ideas related to the Shorecrest area project during 
the Resilient Redesign Workshops hosted by the Southeast Florida Regional Climate Change Compact. 
Further information on the website: southeastfloridaclimatecompact.org/news/mainland-miami-pon-
ders-returning-neighborhoods-to-nature-in-order-to-survive-rising-seas/ [Acc. 8 November 2019].

proposes the dismantling and re-naturalization of the areas most subject to 
flooding and the increase in the urban density of safer areas. Abandoned 
areas and the restoration of mangrove forests will constitute a natural and 
effective barrier against hurricanes and storms, highly mitigating impacts.
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The Sunset Harbor 
neighbourhood is lo-
cated in the West side 
of South Beach facing 
the Biscayne Bay, one 
of the areas with a low-
er altitude of all Miami 
Beach once plagued 
by intense flooding 
during high-tide and 
storm-water events.
During the construc-
tion of the stormwater 
system upgrades the 
City determined that 
the project should be 
expanded to the en-
tire neighbourhood.
The whole intervention 
includes the raising of 
the roads and part of 
the Maurice Gibb’s Me-
morial Park, renewed 
pump stations, partial 
park elevation, living 
shoreline in addition to 
the construction of a 
new limit with the bay. 
The border between 

the park and water is 
redeveloped using dif-
ferent approaches from 
more techno-centric 
solutions such as the 
‘sea walls’ - which modi-
fy the possibility to take 
advantage of water – 
to more holistic ones, 
aimed at recreating a 
part of ‘living shore-
line’ and restoring man-
grove vegetation, so as 
to maintain a direct re-
lationship with water 
and improve the eco-
logical system. Most of 
the waterfronts of the 
Miami area are privately 
owned. The sequence 
of different solutions 
about the boundary be-
tween land and water 
is an example for pri-
vate owners of possible 
interventions to tack-
le problems related to 
flooding. 
A wooden deck allows 

Sunset Harbor 
neighborhood, 
Miami Beach

M.1
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Pump 
station

to enjoy the mangroves 
and the living shoreline. 
The raising of the roads 
also made it necessary 
to renew the pumping 
system that would guar-
antee that the ground 
floors of the buildings, 
now at a lower level, 
would not be flooded. 
The project has led to 
new land and commer-
cial investments in the 
area, increasing the re-
al estate value and mak-

ing it more attractive 
and vital. 
The Sunset Harbor pro-
ject is promoted by the 
City of Miami Beach as 
an example of adapta-
tion and laboratory for 
one of the most exten-
sive projects of adap-
tation to sea level rise. 
A virtual visit, is availa-
ble on the Miami Beach 
Rising Above website: 
mbrisingabove.oncell.
com

M.1

Street elevation

New pump stations and 
elevated electrical panels

Existing buildings ground 
floor is lower than the street

Sea wall

Mangroves - living shoreline

Park ground elevation 



M.1

Aerial view  in 1997 - Source Google Earth Pro (edited).

Aerial view  in 2017 - Source Google Earth Pro (edited).
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In the southernmost 
part of Miami Beach, 
the South Pointe Park 
was designed by the 
firm Hargreaves Associ-
ates. The main hazards 
impacting the area are: 
flood, storm surge, sea 
level rise. 
The renovation project 
was design with an ele-
vated Serpentine Walk 
that partially protects 
the area from storm 
surge. 
Given the project’s im-
mediate adjacency to 
sensitive coastal hydrol-
ogy it includes an inte-
grated system of rain-
water collection and 
harvesting. Nearly all 
the rainwater that falls 
on the 22-acre site is 
harvested and retained 
on site. To address the 
seasonal sub-tropical 
rainfalls of south Flor-

ida, site grading was 
utilized to direct sur-
face flow during small 
rain events into large 
areas of native plant-
ings, which allow for 
infiltration and to min-
imize reliance on tradi-
tional drainage struc-
tures. During 25-year or 
greater storm events, 
lawn areas serve as 
temporary detention 
basins that replenish 
deep aquifers (through 
injection wells) and 
thereby prevent storm 
water from entering the 
Ocean, Bay or Inlet.
The Serpentine Walk 
and the Cut Walk con-
nects with the Beach-
walk projects, part 
of the larger Atlantic 
Greenway Network, 
which is a system of 
bikeways designed to 
promote alternative 

South Pointe Park, 
Miami Beach

M.2
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M.2 transportation extend-
ing in a north/south di-
rection in Miami Beach 
and running between 
the erosion control line 
and the dune system.
An improvement pro-
jects in the neighbour-
hood is aimed at pro-
viding a higher level 
of service defined by 
flood protection and 
control of pollutant 
loading in the storm 
water system. The im-
provements consist of  
the following interven-
tions: repair, replace, 
and/or install curbs and 

gutters; reconstruct 
and/or raise streets and 
sidewalks; replace, and/
or install collection sys-
tems, catch basins and 
manholes; construct 
water quality treatment 
devices; construct 
pump stations; convert 
existing pumping sta-
tions discharge piping 
from injection wells and 
add force mains to new 
outfall; upgrade exist-
ing outfall pipes and 
seawalls (inclusive of 
tidal backflow preven-
tion devices).

Aerial view in 2003 (above) and  in 2017 (below) 
Source Google Earth Pro (edited).



Brittany Bay Park, 
Miami Beach

M.3

Brittany Bay Park is lo-
cated in North Beach 
on the intra-coastal wa-
terway, facing Indian 
Creek.
This project is the City’s 
second hybrid design 
incorporating a struc-
tural seawall with a liv-
ing shoreline. 
The seawall at each end 
of the park was rehabil-
itated and capped, but 
in the middle, the wall is 
brought into the park, 
creating a new wetland 
habitat over the old 
seawall with observa-
tion areas. The seawall 
rehabilitation was de-
signed to protect sev-
eral mangroves trees 
in the area and to allow 
for planting of addition-

al mangrove trees, as 
well as other native and 
resilient wetland plants 
near the shore, thus cre-
ating a living shoreline 
inside the existing park 
footprint.
This project includes a 
walkway and waterway 
overlooks to connect 
the public with the nat-
ural environment.
These improvements 
will not only revitalize 
the waterfront, but also 
enhance the surround-
ing riparian and inter-
tidal environment by 
creating new habitat for 
aquatic and terrestrial 
species and improving 
water quality via filtra-
tion of upland run-off.
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M.3

On top images of the sea-
wall pulled back into the 
park, thus creating man-
grove and wetlands habitat 
as well as a living shoreline.
Below areal views of the area 
in 2013 and 2018. Source: 
Google Earth Pro (edited).



Indian Creek Drive
Flooding Mitigation 
Project, 
Miami Beach

M.4
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In Mid-Beach along the 
Indian Creek the City 
of Miami Beach is im-
plementing the Indian 
Creek Drive Flooding 
Mitigation Project that 
includes upgrading the 
storm-water system, 
elevating Indian Creek 
Drive and a Greenway 
running along the wa-
ter from the 41st street 
bridge south to 25th 
Street. 
In partnership with the 
Florida Department 
of Transportation, the 
projects aim to protect 
a hurricane evacuation 
route from tidal flood-
ing and improve water 
quality going into the 
adjacent Indian Creek 
Waterway, which is part 
of the Biscayne Bay 
aquatic preserve. To 
enhance this project, 
the city is proposing 

the first in-water hybrid 
shoreline that includes 
a mangrove planter 
waterward of a new 
elevated seawall. The 
Greenway would pro-
vide a continuous path 
for pedestrians, while 
also restoring vegeta-
tion and introducing 
new landscaping.
During public presenta-
tions of the green walk 
project in Spring 2019, 
the interventions in the 
area appeared as sep-
arate projects, not as 
part of a common and 
systemic vision of the 
whole area. The green 
walk looks like an urban 
landscaping or green 
‘maquiage’ operation 
that runs along the high 
concrete seawall, thus 
not adding particular 
benefits to the Indian 
Creek ecosystem. The 





M.4

Left page: sketches of the 
Greenwalk project present-
ed in Spring 2019. On top, 
view of the Indian Creek 
area and oysters along the 
waterway. 
Aerial view in 2014 (centre) 
and in 2018. Source Google 
Earth Pro (edited).

first living shoreline in 
the water, in the south-
ern part of the area, is 
instead an innovative 
element aimed at en-
hancing the ecosystem. 
Despite the difficulties 
of the limited space 
between the waterway 
and the heavy traffic 
road, systemic solutions 
and the use of BGIs 

(such as tidal gardens, 
planting mangroves, 
using earth movements 
reshape and raise the 
waterway border) could 
preserve and add value 
to the protected eco-
system of the Indian 
Creek and Biscayne Bay 
and promote solutions 
on a longer-term.
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In South Beach the in-
tervention on the 11th 
Street from east of Eu-
clid Avenue to west of 
Jefferson Ave started 
in Spring 2016 as part 
of the objectives of the 
City of Miami Beach to 
raise all roads to a min-
imum altitude of 3.7 ft 
above sea level (about 
1.13m), in order to guar-
antee that these do not 
flood, do not deterio-
rate rapidly due to sa-
line aggression and can 
provide a safe escape 
route in the event of 
danger from hurricanes 
or storms.
The purpose of this pro-
ject is to provide much 
needed improvements 
to the water, sanitary 
sewer and drainage sys-
tems as well as beautifi-
cation to the corridor. 
It includes: - Infrastruc-
ture improvements, 
new water main, in-

stallation of storm wa-
ter drainage system, 
replacement of sani-
tary sewer system, new 
street light and signali-
zation systems and im-
provements to Sanitary 
Sewer Pump Station; 
- Roadway improve-
ments: roadway eleva-
tion and reconstruc-
tion, pavement mark-
ings, landscaping. 
The elevation of the 
11th Street provides an 
escape route in case 
of extreme climatic 
events, however, it gen-
erated a difference in 
level so that many of the 
private houses facing 
it, belonging to the Art 
Deco District, now have 
the ground floor below 
street level; this entails 
higher risks of flood-
ing, even if the surface 
water collection and 
pumping systems have 
improved.

11th street 
welevation, 
Miami Beach

M.5



On top view of the 11th street and the different elevation 
between the existing buildings and the street and sidewalk.
Bottom: aerial view in 1995 and in 2018 (below). 
Source: Google Earth Pro (edited).

M.5
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The Miami-Dade Coun-
ty Beach Erosion Con-
trol and Hurricane Surge 
Protection Project has 
been ongoing since the 
1970s. It provides storm 
protection and erosion 
control and a variety of 
environmental, recre-
ational, and economic 
co-benefits. 
In 2015, the city of Mi-
ami Beach established 
a citywide Coastal 
Dune Management 
Plan to outline the 
framework and specifi-
cations the city will use 
to foster and maintain a 
healthy, stable, and nat-
ural dune system. As a 
result, the dune system 
successfully protect-
ed the city from storm 
surge and substantial 
sand loss, demonstrat-
ing the value of natural 
infrastructure in resil-
ience. 

Coastal dune 
protection, 
Miami Dade County 
and Miami Beach

M.6

Through the implemen-
tation of the beach walk 
corridor, an alternative 
transportation path-
way that connects the 
city north–south, the 
city has been able to 
expand its alternative 
transportation network 
while also reinforcing 
the adjacent coastal 
dune system.
The Protection Project 
deposited 18,500 truck-
hauls of sand in Miami 
Beach in 2016 alone.
Between January and 
June 2019, the U.S. Ar-
my Corps of Engineers 
re-nourished four areas 
of Miami Beach’s coast-
line with the aim to fight 
erosion and protect 
properties from storm 
surges by adding $16 
million of new sand. 
The project was funded 
by the federal govern-
ment.



On top: re-nourishing the 
beach in 2019. 
Source: www.miamiherald.
com/news/local/environ-
ment/art icle237997454.
html#storylink=cpy
Below: pictures before (cen-
tre) and after (bottom) the 
protection project in 2016. 
Source: ULI, Miami Beach, 
Panel Report, 2018.

M.6
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In the heart of Down-
town Coral Gables, Gi-
ralda Avenue was com-
pleted in 2017 as part 
of the Miracle Mile pro-
ject. It’s one of the few 
cases in the Miami ar-
ea in which rainwater is 
collected, drained and 
then stored to be sub-
sequently disposed. 
The makeover of Giral-
da Avenue serves as a 
visual example of the 
power of clustering, 
complementing uses 
within a compact urban 
setting and the quick 
impact of the revitali-
zation strategy. In 2015, 
construction began on 
a streetscape project 
to transform a faded 
stretch of Avenue into a 
centralized zone of pe-
destrian centric activi-
ty. Prior to this transfor-
mation, Giralda Avenue 

M.7

was a two-lane road 
with parallel parking 
and narrow sidewalks. 
The goal of the pro-
ject was to transform 
the area into a vibrant, 
dining destination and 
gathering space. To ac-
complish this, the City 
of Coral Gables imple-
mented a redesign by 
New York firm Coop-
er, Robertson and Part-
ners that called for the 
creation of a single sur-
face curb-free envi-
ronment covering the 
full width of the road 
from building to build-
ing, setting the stage 
for the incorporation 
of a cohesive pedestri-
an-centric experience 
while also improving 
drainage. In October 
2017, Giralda reopened 
as a tree-shaded car-
less environment filled 

Giralda Avenue, 
Coral Gables



M.7 with cafe tables for the 
restaurants, bars and 
storefronts situated in 
existing nondescript 
commercial buildings 
located along it. The 
storm water and drain-
age system was de-
signed to withstand 
rains of 7.5 inches per 
hour (19,05 cm). This 
system used porous 
paving, which blends 
permeable products 
such as rubber to ab-
sorb more water. The 
project also used hur-
ricane-wind-resistant 
planting techniques, 

which plant trees deep-
er into the ground so 
as a network they can 
collectively mitigate 
groundwater. A testa-
ment to structural soil 
and decentralized line 
drains, Giralda Ave-
nue withstood Hurri-
cane Irma while neigh-
bouring streets experi-
enced intense flooding. 
The project increased 
the real estate value as 
well as the liveability of 
the area as a pedestri-
an gathering place for 
Coral Gable.  

Hurricane-wind-resistant 
planting techniques 

Storm water system

Porous paving



Aerial view  in 2016 - Source: Google Earth Pro (edited). 

Aerial view  in 2017 - Source: Google Earth Pro (edited). 
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Floating house,
Miami

Prototype of sustaina-
ble floating house, de-
signed to resist to hurri-
canes presented to the 
2019 Miami Boat Show.
The first sustainable 
floating house de-
signed by Arkup, cur-
rently anchored to Star 
Island in Miami Beach, 
produces its own ener-
gy and harvests its own 
water.
The structure and an-
choring system are de-
signed to resist high 
winds and hurricane 
force winds (up to 156 
mph | 250 km/h – Cat-
egory 4.) The vessel 
can be completely lift-

M.8

ed out of the water to 
safe guard from storm 
surge. Hurricanes are 
predictable storm 
events allowing enough 
time for owners to sail 
to a safe harbour or a 
protected area.
This first built example 
of the Arkup concept 
features a luxury home 
for a single family. How-
ever, the modular house 
can be re purposed to 
be multi-family and it 
can de developed as 
part of floating com-
munities, thus suggest-
ing a new way of life for 
the future of Miami with 
higher sea levels.

The floating house was located in Star Island, 
Miami Beach in April 2019



On top: renderings of a 
floating houses communi-
ty as a proposal for a future 
Miami with higher sea levels 
Source: https://arkup.com/
project_development/
Below: pictures of the float-
ing houseSo
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Shorecrest 
resiliency plan, 
Miami

The City of Miami has 
developed some in-
novative ideas related 
to the Shorecrest area 
project during the Re-
silient Redesign Work-
shops hosted by the 
Southeast Florida Re-
gional Climate Change 
Compact. 
In order to save Sho-
recrest, subject more 
and more frequent-
ly to flooding, where 
million-dollar home-
owners mingle with 
middle-class families 
and blue-collar renters, 
government officials 
across the region are 
now asking whether it 
ought to be redesigned 
rather than simply rein-
forced.
A more holistic ap-
proach with transfor-
mational adaptation 
measures is proposed. 
After a vulnerability as-
sessment, the concep-

M.9

tual zoning proposes to 
demolish some build-
ings and re-naturalise 
the emptied area, while 
densifying some oth-
ers. 
Most of the southeast 
corner of the commu-
nity, a vulnerable resi-
dential section where 
sunny day flooding is 
most persistent, would 
be bought by the gov-
ernment and turned 
into a low-lying park 
designed to hold water 
during high tides and 
rainy seasons. Sea walls 
along finger canals 
would be elevated and 
reinforced with fill.
At some portions of the 
Little River, where the 
city has already begun 
buying land, high-ris-
ing berms with pub-
lic walkways could be 
erected and swaths of 
property left undevel-
oped to catch overflow. 



M.9 Pumps, which don’t op-
erate in Shorecrest to-
day, would be installed. 
Zoning laws and build-
ing regulations would 
be changed to lure de-
velopment toward mass 
transit corridors on high 
land and away from 
low-lying areas, where 
new homes would need 
to be “amphibious.” 
Property owners for-
going building rights in 
vulnerable areas would 
receive density and 
height bonuses else-
where in the city.
The Shorecrest Resil-
iency Plan represents 
one of the more inno-
vative projects in the 
Miami metropolitan ar-
ea, proposing a holistic 
and systemic approach 
that involves transfor-

mational adaptation 
through the use of BGIs. 
The images on the left 
page describe the ar-
ea of intervention (top 
image), the current 
zoning (centre) and the 
suggested new zoning 
(bottom) where some 
properties are demol-
ished and developed 
areas returned back 
to nature, while some 
higher areas are densi-
fied. 
Source: Miami Sho-
recrest Area Resilient 
Redesign Workshop 
website: southeastflor-
idac l imatecompac t .
org/news/mainland-
miami-ponders-return-
ing-neighborhoods-
to-nature-in-order-to-
sur v ive - r is ing-seas / 
[Accessed 8 November 
2019].

Flood events in Shorecrest 
neighbourhood. Source: 
Miami Shorecrest Area Re-
silient Redesign Workshop. 
Website: southeastflorida-
climatecompact.org/news/
mainland-miami-ponders-
returning-neighborhoods-
to-nature-in-order-to-sur-
vive-rising-seas/ 
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The building type of 
houses on stilts that al-
lows buildings to with-
stand flooding and 
the impacts of tropical 
storms and hurricanes, 
is increasingly common 
in Miami as in the Prai-
rie Residence designed 
by the architect René 
Gonzalez. It represents 
one of the innovative 
interventions of private 
initiative.
The Prairie Avenue res-
idence is elevated off 
the ground on stilts, 
taking inspiration from 
the Mangrove forests 
that are found in trop-
ical and subtropical 
tidal areas and protect 
coastal zones from ero-
sion, storm surge and 
hurricanes, the house 
touches the ground 
very lightly. The Flor-
ida Seminole Indians 

M.10 Prairie Avenue 
residence, 
Miami Beach

used similar methods 
elevating their Chickee 
huts in the early 1800s 
to provide protection 
from the wet ground, 
animals, and to allow 
breezes to flow under 
the house for ventila-
tion. Later in the ‘30s 
and ‘40s, a community 
of houses named Stilts-
ville was built on stilts in 
Miami’s Biscayne Bay. 
Elevated by columns, 
the house provides a 
safe haven for the in-
habitants during hurri-
canes and flooding. 
The living areas hover 
over a sculptural gar-
den of rolling ground 
cover and are accessed 
by a retractable stain-
less-steel stair that 
tightly lifts into the belly 
of the house when not 
in use. At the top of this 
stair, one is on an axis 



Pictures of the Prairie Ave-
nue residence built on stilts 
(top), and an image of the 
elevated floor and a render-
ing of the project. Source of 

the image on the right and 
rendering: http://renegon-
zalezarchitect.com/index.
php?article_id=188&m=0px

with a long lap pool that 
acts as a central spine 
for four floating pavil-
ions: the living/dining/
kitchen area, the master 
bedroom suite and two 
guest cottages. These 
pavilions are accessed 
through a grated metal 
catwalk that further em-
phasizes the sensitive 
relationship between 
the ground and the liv-
ing spaces. Detailed 
with glass windows 
along all of four sides, 
tilted concrete walls ap-

pear to float. By similar-
ly treating the floor and 
ceiling planes of the 
house as independent 
elements, one has the 
sensation of being in-
side a series of floating 
plans elevated off of the 
ground and oriented to 
the sky.
More information avail-
able at the following 
website: http://rene-
gonzalezarchitect.com/
i n d e x . p h p? a r t i c l e _
id=188&m=0px

M.10



M.11 Ocean Resort 
Condominium,
Key Largo, Florida

In Key Largo, on the 
ocean front, in an entire 
area previously used 
as a resort and heavily 
damaged by hurricanes 
in recent years, the de-
velopment of perma-
nent houses on stilts 
able to resist to hurri-
canes (in construction 
in 2019) takes the place 
of the previous resort 
buildings. 
Stilt houses are often 
common for example 
in traditional architec-
ture in Cambodia, in 
Queensland architec-
ture in Australia, and 
in territories subject to 
seasonal or temporary 
flooding due to rivers 
overflow or hurricanes 
and storms. In these 

cases, buildings are 
based firmly on the ur-
ban land and not on 
water, therefore they 
do not suggest a new 
different lifestyle, but 
rather building types 
that are adapted to oc-
casional flooding.
The Ocean Resort Con-
dominium Association 
Inc is developing 285 
permanent, market-rate 
dwelling units built on 
stilts in order to be ad-
aptable to hurricanes. 
The habit of building 
on stilts is spreading 
around the Keys islands 
and far more North 
where examples can 
be found in Miami (see 
Prairie residence, pro-
ject fact sheet M.10).
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Picture of the Ocean Resort 
Condominium (top). 
Areal views of the area in 
Key Largo in 2009 (centre) 
and 2017 (bottom). Source: 
Google Earth Pro (edited). 
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M.12 Houses on stilts,
Keys Islands, 
Florida

The Keys Islands are 
subject to frequent 
storm surges and hur-
ricanes made more 
harmful by rising sea 
levels, thus buildings 
have often been dam-
aged. Some interven-
tions involve raising 
the ground floor or 
at least the first living 
level above water ele-
vation or the expected 
share of flooding, thus 
reducing the footprint 
on the ground. Building 
types that are adapted 
to occasional flooding, 
like stilt houses are be-
coming more and more 
common in the Keys 
and in general in South 
Florida, both to replace 
damaged houses and 

to develop new dwell-
ing units.
During a site visit in 
the Keys in the spring 
of 2019, the construc-
tion of buildings on 
pillars, with the ground 
floor raised above the 
ground, was wide-
spread almost every-
where, both for single 
and two-family build-
ings, and for larger con-
dominiums, but also for 
commercial, service or 
tourist buildings. The 
impact of sea level rise 
on the Keys islands will 
be extremely high in 
the years to come, con-
sidering their very limit-
ed elevation above the 
current sea level.



Examples of houses on stilts 
in the Keys Islands (pictures 
taken in winter and spring 
2019 by the author). 
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