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URBAN FLOODS

INTRODUCTION

Cities with the highest annual floods by 2050 . Source : 

https ://www.motherjones.com/environment/2013/08/map - top -

cities - billion - dollar - floods/

Urban flood in downtown Miami
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Image 1. Brazil flood April 2019 . Photo credit: Camila Vargas/ Source: Vila VelhaCity hall

Chart 1. Types of loss from floods
Source: https://www.chiefscientist.qld.gov.au/publications/understanding-floods/flood-consequences



MOTIVATION: MIAMI METROPOLITAN AREA

MIAMI METROPOLITAN AREA

Chart 2. Sea level rise projection for the 
Miami Dade County from South East 
Florida Regional Climate Change Compact 
Source: https://www.wlrn.org/post/south-
florida-doomed-sea-level-rise-experts-say-
no-fact-theyre-optimistic

Image 2. Elevated roadway and new grey city 
infrastructure in front of Pubbellyrestaurant. 
Source: 
https://www.miamiherald.com/news/local/com
munity/miami-dade/miami-
beach/article41141856.html

Image 3 Elevated road and sidewalk adjacent to Pubbelly
restaurant. 
Source: https://www.miamiherald.com/latest-
news/7stqat/picture41119947/binary/Beachraised+Road+
03+EKM.JPG

Image 4. Elevated road and sidewalk  public works in a 
residential area of Miami Beach. Source: 
https://www.yaleclimateconnections.org/2017/05/miami
-beach-is-spending-millions-to-hold-back-the-sea/
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MOTIVATION: HIALEAH & MIAMI SPRINGS

MIAMI METROPOLITAN AREA

Hialeah

Miami 

Springs
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Inland flood in Hialeah

Inland flood in South Florida



MOTIVATION: HIALEAH & MIAMI SPRINGS

Hialeah

MIAMI METROPOLITAN AREA

Source: https :// www.climatecentral.org

Source: https :// www.climatecentral.org

Source: https :// www.climatecentral.org 5



MOTIVATION: HIALEAH & MIAMI SPRINGS

Miami Dade County flood map. Source: http:www.fema.org

Flood in Miami Springs 1950ôs.Source:https://www.miamisprings -

fl.gov/building/flood - hazard - information

Miami 

Springs

MIAMI METROPOLITAN AREA 6



CAUSES OF INLAND FLOODS IN THE MIAMI DADE 

COUNTY

RAPID URBAN SPRAWL:

INCREASE OF IMPERVIOUS SURFACES

REDUCTION OF WETLANDS

PROBLEM FIELD

CLIMATE CHANGE EFFECTS

GREATER MIAMI AREA: 1945

https ://www.geographicus.com/P/AntiqueMap/GreaterMiami -

newscompany - 1945

HIALEAH AND MIAMI SPRINGS:1950

https://www.oldmapsonline.org/map/usgs/5624878
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PROBLEMS

Å Hialeah and Miami Springs constantly flood due to the limited rainwater infiltration and surface storage capacities of the ur ban

landscape.

Å An inexistent resilient and long term sustainable plan to deal with the surplus of rainwater under a climate change scenario.

Å Social and socio environmental issues:

Å The lack of public spaces in Hialeah.

Å The lack of socio ecological production landscapes in both Hialeah and Miami Springs. 

PROBLEM STATEMENT
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Image 7. Aerial view of central Hialeah: Race track and residential surrounding areas. 
Year:2016. Source: Google maps

Diagram 3. Horizontal urban sprawl and depletion of wetlands (natural water buffer 
areas). Source: author

Image 6. Aerial view of central Hialeah: Race Track. Year:1947. 
Source: https://www.pbase.com/image/78860939



RESEARCH OBJECTIVE AND RESEARCH QUESTION

Research Objective

To test responsive local landscape solutions in Hialeah and Miami Springs in order to: 

Å Provide surface room to storage the excess amounts of rainwater.

Å Increase the amount of pervious surfaces and reduce storm water runoff during rainfall events.

Å Improve the socio ecological qualities of the existing public space network.

Å Increase the amount usable public space in Hialeah.

Research Question

How can public space provide resilient and sustainable solutions to  deal with the surplus of water during the rainy season i n H ialeah 

and Miami Springs and improve their current socio environmental conditions?

Research Sub questions

UNDERSTAND THE PROBLEM

How does the current water management system of the Miami Dade County works and what are the causes behind the increase of hy dro logical 

problems in Hialeah and Miami Springs? 

UNDERSTAND THE SITE

What are the current urban conditions of each city and the potentials they offer to mitigate the impact of urban floods and t o i mprove 

their socio ecological features? 

CONCEPTUALIZE THE PROBLEM

Which theories could provide the guidelines to address the public space transformations needed in Hialeah and Miami Springs? 

DESIGN QUESTION

What physical changes are needed within the current public space networks and public urban infrastructures in order to improv e t he 

infiltration and storage capacities on both sites? 

REFLECTION QUESTION

How could the transformation of public space networks improve the social and socio ecologic wellbeing of Hialeah and Miami Sp rin gs and 

contribute to the current water management system of the County? 
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Diagram 5. Research process. Theoretical background. Source: author

METHODOLOGY

Å Design Research

Å Research by Design

METHODOLOGY

Diagram 4. Research methodology . Source: author
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HYDROGEOLOGICAL 

ANALYSIS

Å Current hydrogeological conditions in the area

Å Water management system of the Miami Dade 

County

Å Relationship between sea level rise and 

groundwater under a climate change scenario

Å Types of drainage systems in the Miami Dade 

County

Å Conclusions ( design principles)

SOURCE: AUTHOR 11



THE BISCAYNE AQUIFER

THE BISCAYNE AQUIFER

Å An unconfined slow moving river located beneath the surface of 

the the Miami Dade County 

Å It is mainly composed of limestone soil, which makes it very 

permeable and easily rechargeable

Å Constitutes one of the main drinking water supplies for the 

Miami Dade County 

Å The top part constitutes the water table, which varies during 

the dry and rainy seasons. 
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Map 12. South Florida Map: Biscayne 
Aquifer. Source: author



DRY SEASON

The water table drops during the dry season due to the decrease 

of rainfall events. There is risk of salt water intrusion

WATER TABLE BEHAVIOR

Map 13. Water table contour lines: dry season (december- may).
Source: author
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Diagram 8. Miami Dade County water table behavior 
during the dry season ( November  -May). Source: 
author.



RAINY SEASON

The water table level rises very close to the surface during the 

rainy season. There is a very high risk for groundwater related 

floods

WATER TABLE BEHAVIOR

Map 14. Water table contour lines: rainy season (may ςNovember )
Source: author
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Diagram 9. Miami Dade County water table behavior during the 
rainy season ( May  -December). Source: author.



WATER MANAGEMENT SYSTEM MIAMI DADE COUNTY

WATER MANAGEMENT SYSTEM OF SOUTH FLORIDA AND THE MIAMI DADE COUNTY

The South Florida and Miami Dade County water management system is composed by:

Å A system of main, secondary and tertiary canals.

Å A system of levees, pumps and lock structures (salinity control structures).

The main purposes of the canal system are to:

Å Replenish the aquifer during both seasons 

Å Discharge the excess of rain water during the wet season to the Biscayne Bay and water 

conservation areas in order to lower the water table and prevent floods

Å To keep the water table higher during the dry season in order to prevent salt water 

intrusion

Map 15. Miami Dade system of primary, secondary and tertiary canals.
Source: http://fcit.usf.edu/florida/maps/pages/9000/f9069/f9069.htm

Diagram 10. Salinity control structures diagram of South 
Florida. Source: author, based on an image found at:. 
https://pubs.usgs.gov/circ/2003/circ1262/
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WATER MANAGEMENT SYSTEM MIAMI DADE COUNTY

Map 15. Miami Dade system of primary, secondary and tertiary canals.
Source: http://fcit.usf.edu/florida/maps/pages/9000/f9069/f9069.htm

Diagram 10. Salinity control structures diagram of South 
Florida. Source: author, based on an image found at:. 
https://pubs.usgs.gov/circ/2003/circ1262/
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Diagram 11. Miami Dade County water table behavior 
during high tides / future sea level rise scenario. Source: author.



Å A system of inlets and pipes that infiltrate the water directly into 

the Biscayne Aquifer.

LOCAL DRAINAGE SYSTEM

HIALEAH & MIAMI SPRINGS
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Diagram 16. Hialeah and Miami Springs drainage system of inlets and pipes. Rainwater is 
directly discharged into the groundwater system (Biscayne aquifer)
Source: author.

Diagram 17. Collapse of Hialeah and Miami Springs drainage system of inlets and pipes 
during heavy rainfalls. 
Source: author.

Diagram 18. Hialeah and Miami Springs drainage system of inlets and pipes around 1.950. Both cities 
were located adjacent to the Everglades. Source: author.

Diagram 20. collapse of grey drainage systems of Hialeah and Miami Springs due to a 
saturated subsoil.  Source: author.

Image 16, &18. Drainage system of inlets 
and pipes in Hialeah. Source: Michael 
Sukop.



DESIGN PRINCIPLES TO IMPROVE HIDROGEOLOGICAL CONDITIONS ON SITE:

From the conclusions of the hydrogeological site analysis 3 design principles for the water strategy were extracted:

Å The creation of green and blue surface areas to provide room for water.

Å The new blue infrastructure will be connected to the water management system of canals.

Å The new blue infrastructure will be connected to the water table.

CONCLUSIONS

There is a need to implement a 

WATER STRATEGY to mitigate 

floods through the urban 

landscape of both cities
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Diagram 21. Hydrogeological conclusions and design principles for the new water strategy. Source: author.



SITE ANALYSIS

19

ÅGeneral features of Hialeah & Miami S prings

Å Urban fabric 

Å Land use analysis

Å Public transit infrastructures

ÅGreen infrastructure analysis

Å Blue infrastructure analysis

Å Transformable & non - transformable infrastructures

Å Site analysis conclusions Hialeah

Å Site analysis conclusions Miami Springs



MIAMI SPRINGS HIALEAH

0- 2 M

ELEVATION MAP

DRY SEASON 

1.40 M

RAINY SEASON 

0.50 M
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Chart 4. Hialeah median household income and property value. Source: 
https://datausa.io/profile/geo/hialeah-fl/?compare=miami-springs-fl

Chart 3. Miami Springs median household income and property value. Source: 
https://datausa.io/profile/geo/hialeah-fl/?compare=miami-springs-fl

Images 20. Main entrance to Miami Springs. Source: author.

Image 21. Main entrance to the city of Hialeah, adjacent to the downtown 
area. Source: author.



URBAN FABRIC & BLOCK STRUCTURE

Miami springs block structure

200 m x100 m

Hialeah block structure

200 m x100 m
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5ƛŀƎǊŀƳ ннΦ IƛŀƭŜŀƘΩǎ ǘȅǇƛŎŀƭ нлл Ƴ Ȅ 
100 m block structure. Source: author.

Image 23. Central block alleys in Hialeah. Source: author.

5ƛŀƎǊŀƳ ноΦ aƛŀƳƛ ǎǇǊƛƴƎǎΩ ǘȅǇƛŎŀƭ нлл 
m x 100 m block structure with central 
back alley. Source: author.

Image 22. Central block alleys in Miami Springs. Source: author.

Map 16. Urban fabric map of Hialeah and Miami Springs. Source: author


