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Southeast Florida enjoys a subtropical climate with relatively dry,

sunny winters and hot, wet summers. The hurricane season extends

from late June through November. Along with rising temperatures,

south Florida can expect increased variability in rainfall – more

intense downpours during the summer wet season, also longer

droughts (Heimlich et al., 2009). Regional sea level rise lies close to

the 20th-century global mean: approximately 2 mm/yr (NOAA, 2016).

South Florida is geologically stable with no appreciable land subsid-

ence. The City of Miami, in Miami-Dade County, is especially vulner-

able to the effects of sea level rise due to its low topography, large

urban population, highly vulnerable water supplies, and its important

climate-dependent tourist industry.

Sea level rise projections for southeast Florida are 8–18 centime-

ters by 2030; 23–61 centimeters by 2060; and 48–145 centimeters

by 2100 (Southeast Florida Regional Compact Climate Change,

2011). Large percentages of the urban portions of Miami-Dade

could be inundated by sea level rise; for example a 30 centimeter

rise would inundate 18.2% of the county; 60 centimeter, 28.2%;

and 90 centimeter, 33.6%. More intense hurricanes (e.g., see

Knutson et al., 2010) coupled with sea level rise will lead to higher

surge levels and stronger waves and winds, causing increased

coastal damage.

Major coastal hazards include coastal and inland flooding, storm  

surge inundation, wind and wave damage from tropical cyclones

(including hurricanes), beach erosion, and saltwater intrusion into the  

Biscayne Aquifer, which is the city’s major water resource.

Water management and the threat of salinization are major concerns

in Miami-Dade County. Unique geological features include the low

average elevation of under 10 meters; a highly porous and perme-

able limestone bedrock; the shallow, near-surface Biscayne aquifer;

and infiltration of saltwater into existing aquifers during heavy storms

or at times of low rainfall. Farther north, due to ongoing saltwater

intrusion, the city of Hallandale Beach, Florida, plans to relocate its

water well field inland, to the west (City of Hallandale Beach, 2013).

The Southeast Florida Regional Climate Action Plan (2012; 2014)

recommends regionally coordinated water management plans to

address stormwater use and disposal, future water resources, waste-

water treatments, and water conservation. The Action Plan urges a

unified effort among government, businesses, and consumers in

order to implement near- and long-term strategies to lessen adverse

climate change effects on water supplies while diversifying existing

water supplies. Water conservation and development of less vulner-

able, new water resources are given high priority. Implementation

may require changes in policy and regulatory frameworks, additional

funding for infrastructure, development of alternative water supplies,

and public education.

The Action Plan further advocates development of regional invento-

ries of water management infrastructure and additional requirements

to prepare for anticipated climate change. It also recommends devel-

opment of improved saltwater intrusion models and refined inland and

tidal inundation maps for increased sea level. The Plan also advises

the consideration of climate change impacts in site selection and

design of new water and wastewater facilities, as well as in the relo-

cation of existing wellfields and other water management infrastruc-

ture (Southeast Florida Regional Compact Climate Change, 2014).

Improvements in efficiency of flood/control/drainage infrastructure,

recycling of stormwater, reclamation of wastewater, protection of

ecosystems, and expansion of green infrastructure are also urged, as

well as greater coordination with other federal agencies, such as the

U.S. Army Corps of Engineers, U.S. Geological Survey, and NOAA.

The ultimate goal is a regional Integrated Water Management Plan.

Miami-Dade County, as an active member of the Southeast Florida

Regional Climate Change Compact, has adopted the Unified Sea

Level Rise Projection (see above), initiated a county-wide vulnera-

bility assessment, and increased regional collaboration. Near-term

goals are development and implementation of a sustainability plan

that also includes community stakeholder and general public inputs

(Hefty, 2011; Miami-Dade County, 2015).
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Population  

(Metropolitan Region)

2,693,117 (U.S. Census Bureau,  

2010)

Area

(Metropolitan Region)

4,915 km2 (U.S. Census Bureau,  

2010)

Income per capita US$56,180 (World Bank, 2017)

Climate zone Aw – Tropical savannah  

(Peel et al., 2007)

Chapter 9 Urban Areas in CoastalZonesARC3.2 Climate Change and Cities

Case Study References

City of Hallandale Beach. (2013). City of Hallandale Beach-Water Supply

Strategy. White paper, June 14, 2013. Accessed: http://www

.hallandalebeachfl.gov/files/2013–06–17-HBCRA/Item_10A/Water_  

Supply_White_Paper-June_17_2013_Commission_Workshop, pdf/

Hefty, N. L. (2011). Miami-Dade County:Acase study on mitigationandadap-

tation. Climate Information for Managing Risks Symposium. Accessed:

http://conference.ifas.ufl.edu/cimr/Presentations/Wednesday/pm/

0315%20(2)%20%20Hefty.pdf

Heimlich, B. N., Bloetscher, F., Meeroff, D. E., and Murley, J. (2009).

Southeast Florida’s resilient water resources: Adaptation to sea level

rise and other impacts of climate change. Center for Urban and Other

Environmental Solutions at Florida Atlantic University, 11/15/09.

Accessed: http://www.ces.fau.edu/files/projects/climate_change/SE_

Florida_Resilient_Water_Resources.pdf

Knutson, T. R., McBride, J.L, Chan, J., Emanuel, K., Holland, G., Landsea,

C., Held, I., Kossin, J.P, Srivastava, A.K, and Sugi, M. (2010). Tropical

cyclones and climate change. Nature Geoscience 3, 157–163.

Miami-Dade County (2015). Miami Dade Green. Accessed: http://www

. miamidade.gov/green/

NOAA Tides and Currents (2016). Accessed: http://www.tidesandcurrents

.noaa.gov/

Peel, M. C., Finlayson, B. L., and McMahon, T. A. (2007). Updated world

map of the Köppen-Geiger climate classification. Hydrology and Earth

System Sciences Discussions 4(2), 462.

http://www/
http://conference.ifas.ufl.edu/cimr/Presentations/Wednesday/pm/
http://www.ces.fau.edu/files/projects/climate_change/SE_
http://www/


Southeast Florida Regional Compact Climate Change (2011). A Unified Sea 

Level  Rise Projection  for Southeast Florida. Accessed: https://www

.   broward. org/NaturalResources/ClimateChange/Documents/SE%20

FL%20Sea%20Level%20Rise%20White%20Paper%20April%20  

2011%20ADA%20FINAL. pdf

Southeast Florida Regional Compact Climate Change Compact Counties.

(2012). A Region Responds to a Changing Climate: Southeast

Regional Compact Counties Regional Climate Action Plan. Accessed:

http://www.southeastfloridaclimatecompact .org/wp-content/

uploads/2014/09/regional-climate-action-plan-final-ada-compliant.pdf

Southeast Florida Regional Compact Climate Change (2014). Integrating

Climate Change and Water Supply Planning in Southeast Florida,

June 14 2014. Accessed: http://southeastfloridaclimatecompact.files

.wordpress.com/2014/06/rcap-igd-water-supply-final-v-3.pdf.

U.S. Census Bureau. (2000). Decennial census, summary file 1. Accessed:

http://www. census. gov/population/metro/files/CBSA%20Report%20

Chapter%203%20Data. xls

World Bank. (2017). 2016 GNI per capita, Atlas method (current US$).

AccessedAugust 9, 2017: http://data.worldbank.org/indicator/NY.GNP

.PCAP.CD

Chapter 9 Urban Areas in CoastalZonesARC3.2 Climate Change and Cities

http://www.southeastfloridaclimatecompact.org/wp-content/
http://southeastfloridaclimatecompact.files/
http://www/
http://data.worldbank.org/indicator/NY.GNP

