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There are no distances. No boundaries. We
are all here. Everything is connected.
One Planet, One Ocean.
Oceanário de Lisboa

Space-based observations have an extensive field of view. They are an
unparalleled global tool to monitor, manage and understand the marine
environment. Covering 20% of the Earth’s surface, the Atlantic Ocean is
an underserved region of our planet. This enormous body of water has the
longest coastline of all the planet’s oceans, and the health of its
ecosystems is critical to sustaining communities around the oceanic
basin.
The proposer of this Team Project, the Atlantic International Research
Centre (AIR Centre), is an international collaborative organization created
to address global challenges and local priorities in the Atlantic Ocean. The
AIR Centre has initiated a discussion to develop a transatlantic
partnership utilizing small satellites called the Atlantic Constellation, to
provide critical measurements with unprecedented frequency. The
partnership will enable the development of innovative applications to
tackle the global and local needs of coastal communities. The following
countries are part of the AIR Centre network:
UK

USA

We present recommendations to maximize the value of the Atlantic
Constellation system, evaluating its governance, management, and
implementation. Our analysis examines how the space-based platform
can impact sustainability, and enhance our understanding of the oceans
and the communities they support in the face of changing marine-coastal
environments and the global climate crisis.

Our Team Project focuses on the Atlantic Constellation, proposing
recommendations in these five key areas that we believe would maximize
the constellation’s value. These recommendtions would also be equally
applicable to similar constellations and organizations.
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OCEAN AND ATMOSPHERIC
MAPPING AND MONITORING
Oceans, the atmosphere, and their intricate interactions are a big
part of a complex system that drives the Earth’s ecosystem and
sustains life as we know it. However, there are many gaps in our
knowledge of these processes and their potential effects on human
life. The push for a deeper understanding of our planet stems from
the importance of monitoring our Earth’s natural cycles, and from
understanding and mitigating human-caused phenomena, such as
global warming or extreme weather events.

Earth observation data from satellites provides global coverage, but with limited spatial
resolution and revisit times. Measurements, in particular of radiance, can be affected by
varying weather conditions. Also, there are several measurements that are difficult to perform
with remote sensing, such as conditions deep below the ocean's surface.
In-situ sensors complement satellite data. Research ships, floats, drifters, underwater gliders,
and several other data sources can fill the gaps. However, each of these also has its own
limitations, and generally, data compatibility with Earth observation is not seamless.

Satellites provide global Earth
observation data using
passiveand active sensors.
Integration of satellite and in-situ
data enablesbetter accuracy and
improved models.

In-situ systems collect critical data
for understanding of oceans.
Clouds in the atmosphere
reflect solar radiation
from the Sun

Precipitation, evaporation,
and condensation move
water vapour

Reflected solar
radiation

Greenhouse gases reflect
infrared radiation from the
oceans

Released
infrared radiation
Greenhouse gases
reflect radiation

Water evaporation
and condensation
Precipitation

Wind
Absorbed solar
energy

Horizontal
advection

Water motion
Matter sedimentation

Carbon dioxide is
captured from the
atmosphere
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Matter produced via
photosynthesis drops
to the ocean floor

Wind creates waves
through horizontal
advection
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Develop maritime in-situ systems to collect data from various ocean depths.
Incorporate in-situ systems to validate, calibrate, and supplement data
obtained through space-based remote sensing.
Consider utilizing a satellite pair for gravimetry data collection for ocean
monitoring.
Expand the scope of Earth observation to include drought monitoring with
gravimetry data.

Increase spatial and temporal resolution of Earth observation data.
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OCEAN RESOURCE
MANAGEMENT

Over 35% of global food production comes from our oceans.
Between fishing, aquaculture, and coastal farming, our oceans play
a significant role in what we consume every day. Further
understanding of how to properly manage these resources in the
Atlantic is an essential factor to consider for the proposed
constellation.
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Use satellite spectrometers to improve the atmospheric correction
capabilities of the constellation.

Tidal orbits observe the
same locations on Earth at
the same tidal conditions
and may improve future
mission performance.

Atmospheric corrections
are required to determine
ocean color and waterleaving radiation.

Aquaculture forecasting models
in support of decision-making
services are needed to translate
remote sensing and in-situ data
into relevant information for
aquaculture farmers.

Develop forecasting and decision-making service models for increased
efficiency in aquaculture and coastal agriculture.
Quantify the environmental services provided by aquaculture on their
economic potential and ecological impact.
Implement an Artificial Intelligence system to identify irregular behaviour of
vessels to indicate illegal, unreported, and unregulated fishing.

Increase priority of monitoring salinity intrusion.
Utilize tidal or lunar synchronous orbits for future measurements of tidal
conditions.
Remote sensing can
improve understanding
of the salination of
coastal land.
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Detection of illegal fishing vessels
with Synthetic Aperture Radar
measurements and vessel tracking
data (S-AIS) has been explored,
but is currently insufficient for law
enforcement.

Marine spatial planning requires a
comprehensive approach, taking into
account satellite measurements and
in-situ data as well as the needs of
stakeholders and local communities.
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COASTAL MONITORING &
DISASTER MANAGEMENT
The field of coastal monitoring and management is closely related to
the field of general ocean and climate monitoring. Coastal regions,
however, produce unique challenges. The presence of humans,
unique coastal biology, and inherent coastal remote sensing
limitations all play a part in why coastal regions require their own
recommendations.

Algal blooms represent a critical hazard for coastal communities, costing nations in the region
of $1B per year over the last ten years. The monitoring intensity, number of monitoring or
sampling stations varies greatly.
The graph shows the distribution of harmful algal blooms in 2021, from HAEDAT. The data
here is focused on the North Atlantic, with available information varying across events. Other
regions are still setting up Harmful Algal Bloom (HAB) monitoring services.
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40% of people live within 100 kilometers of the coast. Smart cities provide an opportunity for
an advanced architecture to assist in the mitigation of, and preparedness for, coastal disasters.
An example of this can be seen in Tokyo’s smart tsunami warning and management system.

Intelligent and interconnected technologies in smart ci�es
reduce the impact of hazards, and real-�me data analysis
provides increasingly advanced warning systems.
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Use Machine Learning to report coastal data to city councils in a timely
manner.

Use remote sensing on a community level to improve disaster resilience.

Publically distribute modelling results and forecasts.
3

Design a data processing framework to deliver information in less than one
week.
Integrate the Atlantic Constellation with existing and future in-situ sensor
systems.
Voluntarily participate in the International Charter on Space and Major
Disasters.
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DATA HANDLING

Satellite Earth observation constellations generate huge amounts of
satellite data. To ensure effective data management and utility for
satellite operator(s), finding the most efficient ways to process,
handle and further complement data is essential.

Local community knowledge from
coastal regions is vital for managing
disasters, biodiversity loss, and
pollution.

Local
volunteers

Building local science communities
helps create synergies between users
and remote sensing data providers.

Internet of
Things data

In-situ data from citizen science can
assist with verification of remote
sensing data in specific applications,
such as:

Satellite downlink capacity becomes a limiting
factor with instruments that produce large data
volumes, such as hyperspectral imaging
sensors.

Water quality monitoring
Microplastics monitoring

On-board data processing and advanced
compression algorithms can reduce downlink
volumes for these sensors.

On-board software must be highly
reconfigurable and be capable of producing
data for multiple downstream applications.
This can be facilitated through on-board
support of containerization of processing
software using systems such as Docker.
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Utilize cloud computing services for data processing until a dedicated data
center becomes feasible.
Utilize on-board processing for object identification, to detect regions of
interest, and compress data.
Design onboard processing systems to run virtualized processing software
for flexibility and future extensibility.
Consider citizen science as a resource for validating constellation data
outputs.
Explore the benefits of setting-up ground stations in cooperating countries to
decrease data delivery time in support of enforcement and disaster response.
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GOVERNANCE,
COMMERCIALIZATION AND
OUTREACH
The Atlantic Constellation will promote horizontal innovation,
entrepreneurship, and capacity building across the Atlantic. The
platform’s decentralized public-private partnership structure requires
a governance model that emphasizes the international mission of the
project while ensuring that the interests of relevant stakeholders are
understood and well met. Good governance must also consider
downstream components, providing direction to best facilitate the
development of innovative space-based and space-enabled
applications to tackle the global and local needs of coastal users and
their communities.

We propose a governance model for the constellation that ensures flexibility and adaptability
for current and future stakeholders. We present one model which respects the commercial
priorities of the operator(s) while retaining the scope for value generation in the public domain.
The proposed model would be composed of three central governing bodies of the
Constellation: the Executive Board, the Steering Committee, and the Secretariat. The
Secretariat reports directly to the Executive Board, supports the administrative aspects of the
constellation, facilitates the work of the Steering Committee and Executive Board, chairs the
User Forum meetings and coordinates the information flow between all bodies.
Secretariat
• Facilitates work of all bodies
• Supports administrative processes

Steering Committee
All constellation partners
•
•
•
•

Strategy development
Future Membership
High-level advice
Scientific data access

Executive Board
Financial stakeholders
(Operators)
• Manages operations
• Implements decisions
• Oversees team work

Downstream Innovation
Platform

User Forum
Innovation Hub
Network

We propose pursuing a data sharing framework in which satellite data is freely available to
registered AIR Centre partners up to a particular service and data quality level. Enhanced data
products, service levels, and additional hosting features will be available on a proprietary
basis. Further investigation is necessary to define what constitutes an appropriate balance of
commercial value and open access data.

Public domain baseline

Commercialization options

Level-0, 1, and 2 Data

Level-3 and Higher Data

Archived Data Only

Near Real-Time

Standard Spatial Resolution

High Spatial Resolution

Standard Temporal Resolution

High Temporal Resolution

Selected Data Sources Only

All Data Sources

Data Access Only

Hosting Services for Data and Applications

Commercialization would be cultivated through our proposed Downstream Innovation
Platforms mentioned in the governance model. For example, the Innovation Hub Network; a
transatlantic, exclusively networked system of incubators and accelerators that can develop
data-driven opportunities and differentiated business service.
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Implement a distributed governance model taking into account the associated
financial stakes in the decision-making process.
Investigate partnerships with providers of cloud-based data, processing
infrastructure, and downstream application hosting.

Consider a ‘freemium’ data sharing framework.

Encourage sustained dialogue and exchanges with current and future users.

Formalize a User Forum to collect user’s input and facilitate outreach.
Cultivate downstream commercialization through an Innovation Hub Network
composed of incubators and accelerators.
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