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Aerial photographs of the Holetown area in 1951 (left)
and 2015 (right), the comparison showing the extent of
development occurring in the intervening time and
residential development in the path of watercourses
Produced under the Programme: ‘Adaptation Measures to Counteract the Effects of Climate
Change (AMCECC) with a Focus on Water Resources Management and Flood Alleviation.’
Courtesy of the Project Management Coordination Unit of the Ministry of Environment (2016)

Barbados is a small island developing state (SIDS), which means that we
face a particular set of well documented challenges with sustainable
development and climate change effects. As a Caribbean SIDS, there
are particular nuances to those challenges that are different from the
experiences of SIDS in the Pacific and other regions. To top it all off,
Barbados faces some additional challenges that are distinctively and
specifically Barbadian.
Highlight some of those specifically Barbadian challenges:
• We are very densely populated and densely developed.
• Our natural environment is highly modified – human activities and
development have significantly altered the landscape, starting in the
colonial era with widespread clearing of land for agriculture
• Our development post-Independence began relatively early
compared with other Caribbean SIDS, and much has been done that
we now understand was not sustainable
• We have historically relied heavily on conventional engineering
solutions or ‘grey infrastructure’ to address certain problems like coastal
erosion and flooding. In many cases, these engineered interventions
are addressing problems caused in part by a loss of ecosystems
services when natural systems have been removed
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Even before human development massively changed our landscape, the diversity of life
(biodiversity) on Barbados was probably relatively low. This goes back to general SIDS
challenges and specific Barbados challenges.
With the significant modification of our landscape, naturally occurring biodiversity on
land especially has been decimated, existing mainly in the corridors of habitat provided
by our gullies. With our large marine space, coastal and marine biodiversity is much
greater than on land.
All of this is not to say that we should throw in the towel on nature. We do still have
natural systems, and the major framework of the ecosystem complex remains. What do
we mean by that? Our ecosystems on land and sea are connected – or from ‘ridge to
reef’. Water flows from gullies to the coast, where in some locations there are still
wetlands. Near to shore in some locations, there are remnant seagrass beds. And the
island is almost entirely surrounded by coral reefs, although the types of reef structure
and types of coral varies. Think of this chain of ecosystems as one big system, in which
each link in the chain provides services and buffer for the others. Starting with the
vegetation in the gullies, ecosystems at each stage buffer the flow of water and
sediment, making this more management for the next in line. In the reverse direction,
coral reefs are natural breakwaters that protect not just us, but landward ecosystems
from wave energy. Seagrasses, mangroves and beaches form progressively landward
lines of defence.
There is some mapping of our natural systems in our Physical Development Plan (PDP),
where you can see the forested gullies, areas of emerging forest, wetlands, and the
coastal zone management areas (as per Dr. Brewster’s presentation). The coral reefs that
surround Barbados are relatively well mapped and studied, as part of collaborative work
between the CZMU and CERMES (as per Prof. Oxenford's presentation).
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Barbados is of course not the only place where humans have massively
changed the landscape. In response to this, there are a number of
emerging concepts for different types of interventions - ‘Nature-based
solutions’ is one of these.
NBS covers fairly wide range of “actions to protect, sustainably manage
and restore natural or modified ecosystems that address societal
challenges effectively and adaptively, simultaneously providing human
well-being and biodiversity benefits.” That is a formal definition from the
International Union for Conservation of Nature (IUCN), and as is often the
case with definitions, it is subject to interpretation, discussion, and even
disagreement.
The point is that these interventions rely on nature or ecosystems, rather
than artificial structures, to benefit human well being and to benefit
nature and biodiversity at the same time. The concept of NBS overlaps
with similar terms you may have heard, like ecosystems-based
management, ecosystems-based adaptation, or green infrastructure. The
potential benefits to human-well being include the support that
ecosystems provide to human life and livelihoods, in keeping with the
theme of this year’s world ocean’s day.
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https://gisbarbados.gov.bb/blog/primeminister-identifies-key-environmentalprojects/
https://www.decadeonrestoration.org/

This is a hot topic right now, globally, and at the highest levels in our
country. Last week, on June 4, the United Nations launched the Decade
on Ecosystem Restoration. Barbados’ Prime Minister spoke at the virtual
Launch Gala, supporting the importance of this global initiative, and
cited key “national efforts that will include ecosystem-based measures of
adaptation to and mitigation of climate change, such that they are
enshrined in national policy, through the Roofs-to-Reefs Programme. “
The theme and content of this webinar are in the same vein. You have
also heard from the Director of the Coastal Zone Management Unit on
the development of a Marine Spatial Plan, and the updates to the
Coastal Zone Management Plan that are now available for public
consultation.
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This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 869710

This is another opportunity for CERMES to fulfil its mandate and respond to
the needs of its constituents - Barbados and wider CARICOM – in
supporting sustainable development, particularly environmental
management. CERMES is part pf a large consortium of institutions working
collaboratively on a European Union funded project called, Marine
Coastal Ecosystems Biodiversity and Services in a Changing World, or
MaCoBios for short.
MaCoBios aims to propose cost-effective nature based solutions for both
mitigation of and adaptation to climate change, by disentangling the
complex relationships between CC, biodiversity and ES in MCE under
complex combinations of stressors.
Barbados is to be case study location in the project, which covers a
range of ecoregions including the Caribbean, along with the
Mediterranean and North Sea. Our focus is on looking at the feasibility of
nature-based solutions in the Barbadian context, which we expect will
yield useful guidance for other Caribbean SIDS. This gives us an excellent
opportunity to do a much needed big picture stock-take of our coastal
and marine ecosystems as a foundation for assessing where, when and
how nature based solutions are feasible to address the challenges we
face with sustainable development and climate change adaptation.
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Barbados makes such an interesting case study for MaCoBios precisely
because of the background covered earlier – the SIDS challenges, the
distinctively Barbadian issues. The highly modified natural environment
and historic emphasis on ‘hard engineering.’ Here is an opportunity to
shift that mindset, and to study the potential for nature based solutions in
a location where nature could use some support from us too.
While MaCoBios is focused on marine and coastal ecosystems, our earlier
example of the connected ecosystems shows the importance of
terrestrial ecosystems in the overall complex. We therefore plan to explore
possibilities for certain types of nature based solutions on land.
One of the strengths we have in Barbados is a wealth of technical
capacity and a wealth of data. As you can see, this presentation relies
heavily on maps produced for the physical development plan, which is a
spatial plan for entire terrestrial space and integrates the coastal zone
management plan. You can access those maps at the link shown. The
marine spatial plan in development will expand our spatial planning to
cover the entire marine space.
Through MaCoBios, we aim to contribute to this with spatial products that
show what types of nature based solutions would be relevant where.
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We have begun to bring together existing datasets to form a holistic
picture of Barbados’s island system of or ridge to reef system of
ecosystems, so that we can identify specific locations where nature
based solutions would be suitable. This is just a preview of a very
preliminary compilation of information.
We have been able to use the framework of the coastal zone
management sub areas (as per Dr. Brewster’s presentation on the ICZMP)
to show what type of coral reefs exist where, to highlight key coastal
wetlands, woodlands and springs, and link these to the watersheds and
major gullies that feed them.
The aim is for this island schematic to paint a big picture view of the major
ecosystem complexes and show the ridge to reef connectivity over the
entire island.

Coastal Ecosysystems and Nature
Based Solutions | Karima Degia

10

2021-06-08 CERMES World Ocean's
Day Webinar

Feasibility of Nature-based Solutions

Now all of this is not to say that nature based solutions can, will or should entirely replace
engineering solutions. Each has their time and place, their appropriate application. Natural
systems are naturally variable – they are not static or fixed. They do not offer the same
protection in certain circumstances as, for example, an engineered breakwater. But they also
do not have a ‘design life’ or a tendency to degrade when left unattended. Instead, once
established, natural systems are self sustaining over time, and can bring long term benefits. If
we need urgent protection for critical infrastructure under threat from coastal erosion and
storm attack – then maybe that requires an engineered structure. But if we are concerned
about long term provisions for protecting our coastline, improving water retention and water
quality, nature based solutions have a major role to play.
To be effective, we must able to distinguish when, where and how to use each type of
intervention effectively towards the country’s sustainable development and climate change
goals. If we are strategic, we can combine approaches for maximum positive effect, in other
words for engineered solutions and nature based solutions to each be used where they are
most relevant and to completement each other.
This is why the feasibility assessment is so important. And it is also important that the
assessment is not generic – not everything that works elsewhere will work for us – so we need
an assessment that factors in those things that are distinctively SIDS, distinctively Caribbean,
and distinctively Barbadian so that we develop strategies, plans and solutions that are
customised and work for us. We want to be strategic in identifying the types of nature based
solutions that can work for us, where they should be implemented, and how – for maximum
positive impact.
This is what we aim to do with CERMES work under MaCoBios, the idea being that our outputs
can inform the government to support planning and implementation over this Decade of
Ecosystems Restoration. We see opportunities for partnerships, for example with the Roofs to
Reefs Programme and with entities like the CZMU as they seek to implement the new ICZMP,
and we look forward to working with our colleagues on this going forward.
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Thank you
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