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The Case of Puerto Rico





An economically urgent task…

v $70,186.9 million USD  ( PR’s 2020 GNP), $103, 138.3 million USD (PR’s 2020 GDP)

v $2.5  billion in tourism activity per year , mostly dependent on the shore…

v Over 16 Billion USD in CDBG-DR program reconstruction efforts after hurricane María.

v $1.575 Billion  USD in slated USACE  storm surge protection projects.

v $139 Billion USD in estimated costs for recovery after hurricanes Irma & María.

Unguided, these investments and economic 
activities are perilously limited to short term 

recovery and could become long term liabilities.

Image Source: NOAA



A geographically urgent task…

v 44 coastal municipalities, 

v ≈155 shore side barrios,

v ≈799 miles of shoreline,

v Over 90 sq. Km of prime agricultural land vulnerable within 10’ of sea level rise.

v Ca. 253,000 buildings in currently floodable areas . How many more might flood due to sea level 
rise? 

Without adequate study and sound research, dollars 
might not be delivered to the right locations and 

projects.
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Vulnerable to Coastal Erosion
Exposed to other types of coastal flooding
Have experienced storm surge flooding
Believe they are exposed to river based flooding
Have experienced overflowing storm sewer flooding
Inhabitants of Coastal Municipalities
Total Population

A socially urgent task…

Will these and other vulnerabilities be effectively 
reduced?

Image Source: NOAA. Data Source: Estudios Técnicos



A region at risk…

Hurricane Season  - Early June through late November,

Persistent Drought ,

Aged, Fragile, Increasingly Outdated Infrastructure,

Prevalent Poverty,

Complex Politics…



A unique place…



Help prepare Puerto Rico 
and the Caribbean to 

adapt and thrive in the 
new era of increasing 

flood risk from storms, 
tides, and sea level rise.

We facilitate, build 
capacity, and invest 

creating and 
promoting best 

practices for 
buildings, 

infrastructure, and 
communities. 

We encourage Resiliency 
+ Adaptation with a 100-
year perspective among 

key stakeholders.

Our Mission



Storm Surge High Tide

Sources:  Microjuris, NOAA, Shutterstock, Fernando Pabón, Eloy Pérez

Runoff Heavy Rain



COMBINATION

Source: Shutterstock photograph from Hurricane María aftermath in Mayagüez



Source: DRNA



Source:   Alejandro Granadillo/AP

Temporary Flooding from Hurricane Fiona
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Source: Mapas diagnósticos – Memorial del Plan de Uso de Terrenos, NOAA +  Junta de Planificación 2015



Source:   DRNA

Salt Water Intrusion is Advancing Inland



Image Source: NOAA

A great opportunity for 
workforce and 

economic development 
and employing 

Resiliency + Adaptation 
to address unmet 

needs.

The Problem

Greater frequency and severity of floods threatens
long term recovery and prosperity. 

Sea level rise will keep increasing public welfare
costs.

Public policy does not promote the coexistence of
property, infrastructure, environment…

Coastal communities and businesses are already in 
jeopardy.

A limited awareness and understanding of this 
challenge.



Source: Lars Kenseth / The New Yorker Collection/The Cartoon Bank 



Redefine professional knowledge and 
understanding of sea level rise and 

flooding.

Update building codes, zoning and land 
use regulations.

Change urban development practices.

Source: https://systemssolutions.org/systems-thinking/

Our Solution



Sources:  Inundaciones y Derrumbes en Puerto Rico Guía de Mitigación de Daños, CIAPR, AEME, FEMA, Fernando Pabón

Who does the project impact?



Policy is Evolving in Real Time

This calls for a Policy Reference 
and Resource Center  for smart 
building codes, zoning, and land 
use regulations



Research Observatory

Are we still planning for the realities of 50 
years ago? We should question if we are 
using the adequate premises in our planning 
efforts for the next 50 to 100 years.

Sources: FEMA, National Register of Historic Places



Research on Best Practices

Sources: Sadurní Architects, BO2A Bonnin Orozco Architects

Case studies already 
exist of pioneering 
resiliency techniques 
and guidelines.



Research on Decision Support Tools

This might yield a 
methodology for 
creating Safe Advanced 
Flood Estimates (SAFE).



Support tools
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94% of Puerto Rico is 10'+ from sea level
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Source:   ESRI, CGIAR, USGS, HERE, Garmin, SafeGraph, METI/NASA, NPS NOAA Cesar Piovanetti, Fernando Pabón
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STAGES OF SEA LEVEL RISE

94% of PR is 10’ above current sea level



Short Term: Increasing Water Storage and Drainage Capacity
• Horizontal Room for Water – Respecting Floodplains, Designing floodable areas
• Vertical Room for Water – Sponge-like landscape/percolating pavements, bioswales…

Mid Term: Increasing Redundancy and Resilience
• Checking and increasing clearances or Margins of Safety
• Lifting or enabling building Resilience and Adaptation 

Long Term: Recognizing Growing Obsolescence of Available Tools
• Updating Building Codes, Zoning Regulations, and Planning Instruments
• Moving Inland, to Higher Ground

Rethinking Next Steps, Timeframes, & 
Priorities
means:

A way to gradually manage change 
and avoid disadvantageous 

conditions.



Education + Advocacy Professionals must fulfill 
continuous education 
requirements focused on 
health, safety and welfare.





Flooded area in Condado, 2022

Practical Application in the Built Environment
Promoting 100-year Flood Safe 
Communities requires 
understanding the difference in 
flooding causes.

Promoting 100-year Flood Safe 
Communities requires 
understanding the difference in 
flooding causes.





v Increased Safety: Reducing the risk of structural and psychological
damage...

v Flood Resilience : Avoiding evacuations and disruption during flooding 
events. 

v Updated Scientific Data: Critical for the smartest decision making.

v Environmental Protection: Minimizing environmental impacts of flood 
control. 

v Stability and Community Environmental Justice: encouraging the 
preservation of neighborhood ties to promote resistance to future 
disasters and challenges. 

Providing a Platform for Prosperity and therefore economic 

What are we looking for?



1. Flood resistant design and construction will reduce property damage and loss of life.

2. Help make Puerto Rico “future ready” - a model for the Caribbean and the world.

3. Flood resistant designs will attract more investment and create more jobs.

4. People will visit Puerto Rico to see what we are doing to adapt in advance of future flooding.

Scientific Research & Scientific Communications 
for…

1. Flood resistant design and construction will reduce property damage and loss of life.

2. Help make Puerto Rico “future ready” - a model for the Caribbean and the world.

3. Flood resistant designs will attract more investment and create more jobs.

4. People will visit Puerto Rico to see what we are doing to adapt in advance of future flooding.

5. Creating a better legacy and inheritance for future generations .



Climate change has passed a tipping point…
We must rise with the tide.



  ¡Thank you!

caribbeancenterrisingseas.org


