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CARICOOS|
OBSERVING SYSTEM

• CARICOOS currently 
operates and 
maintains:

• 5 - operational 
directional wave 
buoys

• 16 - land-based 
meteorological 
stations

• 5 - land-based high-
frequency (HF) 
radar arrays, 

• 1 - MapCO2 buoy 

• repeated hurricane 
season underwater 
glider deployments

CARICOOS is now a certified Regional Information Coordination Entities (RICE). We have
met rigorous national standards for governance and data management. Certification
assures that our data maintains the same high-quality standards of the federal government.
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Extreme events: March 2008 Swell
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HOW DO WE 
COMMUNICATE THIS 
INFORMATION?

• CARICOOS website 

• CARICOOS buoys



Datos gratis!– new CariCOOS website www.caricoos.org
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TOWARDS A HYDRODYNAMIC ATLAS 
OF THE CARICOOS REGION

ROP



CARICOOS HYDRODYNAMIC ATLAS: WAVE HEIGHTS



CARICOOS HYDRODYNAMIC ATLAS: WAVE POWER



CARICOOS HYDRODYNAMIC ATLAS: RISK RATIO



CARICOOS HYDRODYNAMIC ATLAS: EXTREME EVENTS



CARICOOS HYDRODYNAMIC ATLAS: MEAN CURRENTS



CARICOOS HYDRODYNAMIC ATLAS: MEAN CURRENTS

Mean HFR Currents (2015-2020)



CARICOOS HYDRODYNAMIC ATLAS: AVERAGE 
CURRENT SPEED



CARICOOS HYDRODYNAMIC ATLAS: IN-STREAM 
OCEAN CURRENT POWER DENSITY



CARICOOS HYDRODYNAMIC ATLAS: 
OTEC TEMPERATURE DIFFERENTIAL



Tessa Greco, Powering the Blue Economy Lead
Bluetide Caribbean Summit 2021
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Water Power Matters at All Scales

Watts:
enable a persistent 

power source to 
understand the ocean, 
by powering observing 
buoys, monitoring for 

the environment

Kilowatts:
develop deployable 
systems to provide 
clean water, power 
aquaculture, and 
powering remote 

communities

Megawatts:
deploy and 

demonstrate water 
powered systems for 
local grids, remote 

communities, powering 
dams and agriculture

Gigawatts:
deploy and 

demonstrate seasonal 
storage, enhance hydro 

grid flexibility, 
demonstrate new 

water power systems

All scales require technical and financial assistance, testing infrastructure, user-centric 
designs, and a robust innovation ecosystem.
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Launched in 2019, identified 
markets far out at sea, like 
ocean observing and mineral 
extraction, and near-shore 
applications like desalination.

Over 200 customers
engaged, 140+ awards,
including 7 regional 
innovation hubs funded, 5 
community-based
organizations supported, and 
multiple agency partnerships.
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Creating a Thriving Marine Energy Innovation Ecosystem

Lab and Testing
Facilities

Enhancing and providing
access to prototyping, pilot,
and demonstration facilities

Startups and 
Entrepreneurs

Funding to develop prototypes 
and develop commercial-

ready products

End Users and 
Adoption
Connecting to major market 
adopters and accelerating 
industry involvement, 
including investment

Research and 
Development
Foundational and crosscutting 
research
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5U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Building A Robust Portfolio

WaterPowerTechnologiesOffice@ee.doe.gov

mailto:WaterPowerTechnologiesOffice@ee.doe.gov
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Robert Pieroni
Director of Economic Development
Central Houston Inc.
linkedin.com/in/robert-pieroni
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The innovation “Problem Set”

Physical innovation ecosystems are tremendous drivers of economic growth, but only 4% of the world’s 
population has access to an innovation community. The 96% of humans who are unable to access these 
geographically centralized ecosystems of innovation are shut out from the advantages and opportunities 
they offer.

San Francisco   Seattle BostonNew York San Diego

Creating disproportionately benefit, shutting out Entrepreneur from the advantages and opportunities they offer.

90%
US innovation sector growth 
since 2010 occurred in only 5 
cities. – Brookings Institution

85%
VC dollars over the last 

decade were deployed into 
ecosystems in 5 U.S. cities. 

97%
Americans who can not 
afford to live in or near 

these 5 cities.
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Ecosystems
Fragmented by Design…
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Downtown 
Launchpad

Idea 
Accelerator

Pre-
Accelerator

Incubator

Coding 
Bootcamp

Accelerator

Amegy on 
Main

The Cannon

Resources

Capital

Space

“The solution” I want to accelerate the growth of innovation ecosystem’s and activate a ripple effect 
that challenges the status quo of human capacity.

Idea: New and Early 
Stage Entrepreneurs 

Pre: Early-stage 
Companies

Sustainability: 
Startup Support 
Programs & 
Workshops

Create a generational 
pipeline of inclusive 
digital technology talent 

Startup: Funding 
Stage Companies

Legend

Resident Tenant (MassChallenge)

Resident Tenant (gener8tor)

Resident Tenant (Impact Hub)
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Subtitle



3030

Resident Tenant Impact 

Combined Ongoing Impact

Start of the Program Close of the Program Growth

Funding $31,966,500 $51,653,500 62%

Direct Jobs 336 479 43%

Revenue $16,423,000 $36,025,000 119%
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“Here’s to the crazy ones. The misfits. The rebels. The troublemakers. The 
round pegs in the square holes. The ones who see things differently. 
They’re not fond of rules. And they have no respect for the status quo. You 
can quote them, disagree with them, glorify or vilify them. About the only 
thing you can’t do is ignore them. Because they change things. They 
push the human race forward. And while some may see them as the 
crazy people who are crazy enough to think they can change the world, 
are the ones who do.” – Steve Jobs



Blue Tide 
Caribbean Summit 

5th August 2021

Sustainable Shipping Initiative (SSI)

Andrew Stephens 

Executive Director
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Who we are

The Sustainable Shipping Initiative (SSI) is a 

multi-stakeholder collective that brings 

together like-minded and ambitious leaders 

spanning the entire shipping value chain to 

contribute to – and thrive in – a more 

sustainable maritime industry.

Thought Leadership 
Shared learning and best 
practices to inspire change

Partnership & Collaboration 
Knowledge and expertise and 
combined to address specific 
challenges

Dialogue
Driving and convening debate 
to encourage long-term 
thinking across the industry
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Roadmap to a sustainable shipping industry

• The Roadmap to a sustainable shipping 
industry lays out the pathways and 
defines tangible milestones to be 
collectively achieved over the coming 
decades.

• A tool for the industry and call to 
action, the Roadmap also acts as SSI’s 
guiding light to identify key issues 
where SSI can make the greatest 
impact.

3 August 2021 3
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Roadmap to a sustainable shipping industry

3 August 2021 3
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Our work



Working groups
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• Sustainability criteria: Developing a set of 
sustainability criteria for the zero and low 
carbon marine fuels under consideration 
in shipping’s decarbonization

• Human side of shipping – Delivering on 
seafarers’ rights: Collaborating with the 
Institute for Human Rights and Business 
(IHRB) on the development of an industry 
code of conduct focused on protecting and 
upholding seafarers’ labour and human 
rights beyond the ongoing crew change 
crisis

• Ship Recycling Transparency Initiative: The 
SRTII is a data platform where shipowners 
can share their ship recycling policies, 
practices and progress for others to access 
easily and transparently

• Shipping’s transition to a circular industry: 
We recently launched a report exploring 
the potential for circular economy in 
shipping with an initial focus on steel at 
end of life.



Sustainability criteria of zero and low carbon 
marine fuels

The sustainability criteria of zero and low carbon marine fuels

SSI is defining sustainability criteria for marine fuels in order to 
facilitate the development of industry standards and for 
associated certification programmes to be put in place and to 
assure against a set of criteria for the sustainability of marine fuels

3 August 2021 3
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Sustainability criteria of zero and low carbon 
marine fuels

3 August 2021 4
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A Shipowner/Manager/Operator’s Perspective

• Sustainability Concerns

• It’s about doing the right thing

• Our charterers / customers expect us to “do the right thing”.
• We need to assure ourselves that we are doing the right thing.
• We need to be able to demonstrably assure our customers that we have done the right thing.
• We need to have assurance that the chosen marine fuel is greener over its whole life cycle (so “’well’ to 

wake”) to avoid “leakage”.
• Sustainability concerns are not limited to Environmental. They include Social, Governance, Safety and others.
• The new low/zero fuels must be economically viable, both in themselves and in competition with use in other 

sectors.

• 0
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Delivering on seafarers’ rights

• Will see charterers play an active role in raising the bar in the 
shipping industry through the development of an industry code 
of conduct for actors joined together across the shipping value 
chain

• Based on international labour and human rights standards and 
principles, this work brings together charterers, shipowners and 
operators to drive positive change through collective action, 
increasing transparency around labour and human rights risks

3 August 2021 42



Code of conduct: Topics addressed

3 August 2021 43

Part II: Charterer Requirements

• Supports implementation across the sector by 
progressively chartering ships from SO who meet the 
Code of Conduct

• Refrains from including “no crew change” clauses in 
charterparty agreements it signs, subject to any 
exceptional and justified legal restrictions.

Part I: Shipowner / Operator (SO) will 
meet their Human Rights Responsibilities
• Shipowner/Operator Commitments

• Fair terms of Employment

• Crewing Approach

• Crew Well-being

• Crew Protection

• Addressing Seafarer Grievances

• Implementation of the Code of Conduct by the SO



Ship Recycling Transparency Initiative (SRTI)

3 August 2021
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• An independent initiative hosted by the SSI, the SRTI reflects a 
collective effort that brings together the shipping industry, 
investors, cargo owners and broader stakeholders to improve 
ship recycling policy, practice and performance

• Shipowners publicly disclose their ship recycling policies,
practices and progress through the SRTI, thereby holding
themselves to account before key stakeholders -including
customers, investors, governments and NGOs- and for the
benefit of the wider public.



Ship Recycling Transparency Initiative (SRTI)
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Progress Report
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Shipping’s transition to a circular industry

The June 2021 report discusses the potential of circular economy 
principles for shipping and identifies four main building blocks:
• knowledge and awareness
• business model innovation
• technological advancement
• a global regulatory framework
The report further explores how current vessel recycling practices 
provide a starting point for shipping’s journey to a circular 
industry.
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info@sustainableshipping.org 

sustainableshipping.org 

@SustShipping

Thank you

mailto:info@sustainableshipping.org

	�OBSERVING AND SIMULATING PUERTO RICO’s OCEAN ENVIRONMENT��CARICOOS team��August 6 2021��
	Slide Number 2
	CariCOOS Waverider Buoys
	Extreme events: March 2008 Swell
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Datos gratis!– new CariCOOS website www.caricoos.org
	Slide Number 9
	TOWARDS A HYDRODYNAMIC ATLAS OF THE CARICOOS REGION
	CARICOOS HYDRODYNAMIC ATLAS: WAVE HEIGHTS
	CARICOOS HYDRODYNAMIC ATLAS: WAVE POWER
	CARICOOS HYDRODYNAMIC ATLAS: RISK RATIO
	CARICOOS HYDRODYNAMIC ATLAS: EXTREME EVENTS
	CARICOOS HYDRODYNAMIC ATLAS: MEAN CURRENTS
	CARICOOS HYDRODYNAMIC ATLAS: MEAN CURRENTS
	CARICOOS HYDRODYNAMIC ATLAS: AVERAGE CURRENT SPEED
	CARICOOS HYDRODYNAMIC ATLAS: IN-STREAM OCEAN CURRENT POWER DENSITY
	CARICOOS HYDRODYNAMIC ATLAS: �OTEC TEMPERATURE DIFFERENTIAL
	Slide Number 20
	Water Power Matters at All Scales
	Launched in 2019, identified  markets far out at sea, like  ocean observing and mineral  extraction, and near-shore  applications like desalination.
	Creating a Thriving Marine Energy Innovation Ecosystem
	Building A Robust Portfolio
	Robert Pieroni
	 The innovation “Problem Set”
	Ecosystems�	Fragmented by Design…
	 “The solution” I want to accelerate the growth of innovation ecosystem’s and activate a ripple effect that challenges the status quo of human capacity.
	Slide Number 29
	Resident Tenant Impact 
	“Here’s to the crazy ones. The misfits. The rebels. The troublemakers. The round pegs in the square holes. The ones who see things differently. They’re not fond of rules. And they have no respect for the status quo. You can quote them, disagree with them, glorify or vilify them. About the only thing you can’t do is ignore them. Because they change things. They push the human race forward. And while some may see them as the crazy people who are crazy enough to think they can change the world, are the ones who do.” – Steve Jobs
	Sustainable Shipping Initiative (SSI)
	Who we are
	Who we are
	Roadmap to a sustainable shipping industry
	Roadmap to a sustainable shipping industry
	Our work
	Working groups
	Sustainability criteria of zero and low carbon  marine fuels
	Sustainability criteria of zero and low carbon  marine fuels
	A Shipowner/Manager/Operator’s Perspective
	Delivering on seafarers’ rights
	Code of conduct: Topics addressed
	Ship Recycling Transparency Initiative (SRTI)
	Ship Recycling Transparency Initiative (SRTI)
	Progress Report
	Shipping’s transition to a circular industry
	Slide Number 48
	Slide Number 49

