|CZM NEWS

e Mangroves for Coastal Resilience
e Global Applications of ICZM
e Our coasts during COVID-19

e Operationalising ICZM through Marine Spatial Planning
e Sargassum seaweed can be a force for good!

JUNE 2020

e The Comprehensive National Coastal Monitoring Programme

Trinidad & Tobago

U w
o 00

S o000

15 e

The Comprehensive National Coastal Monitoring

Programme (CNCMP)

Submitted by: Coastal Protection Unit, Ministry to Works and Transport

Trinidad and Tobago must face the undeniable truth that
its coastline is at serious risk. In a twin-island state with
limited land mass, the coastal zone forms the backbone
of innumerable aspects of life. The value of the coast
connects to livelihoods, leisure, recreation, security,
protection, spiritual expression and aesthetic beauty.
Consequently, the harsh realities of coastal erosion and
flooding present overwhelming threats to the economy
as well as the ecology, social well-being and quality of
life of the nation. These risks are exacerbated by the
aggregate effects of climate change and sea level rise
coupled with geographical and human factors such
as ad hoc development along the coast. Additionally,
with the increasing and inevitable effects of climate
change, the vulnerabilities posed by coastal erosion
and flooding are projected to multiply significantly over
the next 20-year period.

The Government of the Republic of Trinidad and
Tobago (GORTT) is taking a strategic step toward
mapping a sustainable solution to combat the problem
of coastal erosion and flooding. Through the Ministry
of Works and Transport (MOWT), Coastal Protection
Unit (CPU), the Comprehensive National Coastal
Monitoring Programme (CNCMP) has been initiated.
The programme will support the monitoring of the
state of Trinidad and Tobago’s coastal areas and serve
as a central repository for coastal data.

Ultimately, the CNCMP will promote the adoption
of environmentally and economically sustainable

To learn more about ICZM, please visit
www.iczm.gov.tt

solutions to preserve and protect the coast. To this
end, the programme will equip coastal managers with
relevant information to assess overall risk and to inform
sustainable shoreline management decision and policy
making thereby mitigating the risks of coastal erosion.
The CPU, in partnership with the Tobago House of
Assembly (THA), Division of Infrastructure, Quarries
and the Environment (DIQE), and the Institute of Marine
affairs (IMA), will achieve innovation by providing a
tangible and efficient service that delivers value to a
wide cross-section of Trinidad and Tobago’s society.
From the university student seeking research data to
the policymaker seeking constituent information based
on coastal metrics, the CNCMP will store information
that will be easily accessible at the click of a button. In
so doing, the vision is to establish Trinidad and Tobago
as one of the regional leaders in shoreline management
practices.

InJanuary 2019, the CPU commenced implementation of
Phase 1, Establishment of a Framework for the CNCMP,
of the programme’s three-phase implementation plan.
This phase will include:
i. Engaging key stakeholders in a National
Coastal Assessment (NCA)
ii. DesigningaCoastallnformationManagement
System (CIMS)

The CPU through the National Infrastructure
Development Company Limited (NIDCO) has engaged
Coastal Dynamics Limited (CDL) for the execution
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http://www.iczm.gov.tt

of Phase 1 of the CNCMP. CDL is an environmental
consulting firm based in Trinidad and Tobago with over
twenty years of experience in delivering innovative
environmental solutions. The team’s capacity is
enhanced by its collaboration with DHI (Denmark),
Infotech Caribbean Limited and estuary PR Limited.
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National Coastal Assessment (NCA)

The NCA will give a rapid overview of the current
coastal situation in Trinidad and Tobago including the
identification of shortcomings and gaps in information.
As the foundation of the CNCMP data repository, the
NCA will benefit relevant government agencies, across
multiple ministries, in making informed decisions
as it pertains to shoreline management. The wealth
of coastal information held within governmental
agencies and other entities will serve as a rich source of
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information and data for building the NCA. In the data
collection process, stakeholders at all levels of Trinidad
and Tobago’s society will be engaged to provide
feedback via a Coastal Social Survey.

Coastal Information Management System (CIMS)
A Coastal Information Management System (CIMS) will
be designed to gather, analyse and share data.

Expert knowledge on coastal behaviour will be built
into the system to ensure that data and information on
coastal erosion is physically sound, qualified, quantified
and relevant to the key objectives of the CIMS. The
CIMS will be developed in close collaboration with the
IMA, the DIQE and relevant stakeholders to ensure that
the system is tailored for relevance and usability.
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The frequency of disasters worldwide has more than doubled in
just 35 years, driven by climate and weather-related hazards like
flooding, hurricanes and droughts. Climate change is already
having a significant impact on Small Island Developing States in
the Caribbean which is unlikely to abate due to their exposure to
tropical storms, high levels of coastal development, vulnerable
coastal communities and degradation of coastal ecosystems.
Tropical storms, believed to be more frequent and strong as sea
surface temperature increases due to climate change, severely
affect economic development and can generate significant
losses and damages.

In 2016, Hurricane Matthew caused significant flood and wind
damage to Haiti, while in 2017 Hurricanes Irma and Maria
-both category 5 — caused devastating impacts in Puerto Rico,
Dominica, US Virgin Islands, St. Thomas, St. Croix andSt. Maarten.
In 2017, insured losses from coastal storms reached an all-time
high with greatest impacts and damages across the Caribbean
and Southeast USA (World Bank, 2019). It has been estimated
that in the Caribbean, changes in annual hurricane frequency
and intensity could result in additional annual losses of US $446
million by 2080, incurred mainly from business interruption to
the tourism sector.

As the hurricane season approaches, we must recognised that
healthy wetlands help us cope with extreme weather events.
Mangrove coastlines offer a first line of defence, acting as
natural barriers for mitigating flooding by reducing wave energy
and slowing down storm surges, and providing stabilization
of soils and mudflats. They may be able to colonize landward
areas if space is available, and thus continue to provide coastal
defence services against waves and storms, as wave height is
typically reduced 13-66% per 100m of mangrove.

Arecentstudy (World Bank, 2019) estimated that coastal flooding
from storms in Jamaica results in an estimated US$136.4 million
in damages every year in the presence of mangroves. If these
mangroves were lost, the expected damages from flooding
would increase to $169 million annually. Thus, mangrove forests
in Jamaica provide over US$32.7 million in annual flood reduction
benefits to built-capital (more than USS$2,500 per hectare, per
year). The loss of Jamaica’s mangroves would further result in a
10% increase in the total number of people flooded every year.

In addition to providing coastal protection, mangrove forests
sequester and store carbon within their biomass and soils.
Commonly referred to as coastal “blue carbon” ecosystems
because of their relevance to the global carbon cycle, these
ecosystems provide climate mitigation benefits. A recent study
revealed that mangrove soil held around 6.4 billion metric tons
of carbon in 2000 (Sanderman et al., 2018). This carbon storage
capacity is far superior to that of other terrestrial forests, thus
these ecosystems can be deemed as some of the most-carbon
rich ecosystems on the planet (UNEP, 2014, Langat et al., 2014).
This ability of mangroves to sequester carbonisalso supported by
Stecker and Wire (2012), who postulate that although mangrove
forests only make up 0.7 percent of the world’s forests, they
have the potential to store about 2.5 times as much of the global
carbon dioxide (CO2) produced annually by humans.

In Trinidad and Tobago, much of our mangrove forests have
been impacted by human activities, and now they are projected
to be negatively affected by sea-level rise especially where they
are starved of sediment and/or constrained on the landward
side by built development —a process known as coastal squeeze.
Mangrove coverage declined in Trinidad by 252.4 ha (3.3%)
from 7686.6 ha in 2007 to 7434.2 ha in 2014, while in Tobago



it declined by 16.6 ha (7.8 %) from 212.7 ha in 2007 to 196.1 ha
in 2014. Declines were recorded in Caroni Swamp and this was
primarily due to erosion on the seaward side, and large areas
of mangrove die-off north of Blue River; Godineau Swamp - as
mangroves were cleared to facilitate a highway; and at Cuesa
River in Chaguaramas, Guaracara River, Marabella and North
Claxton Bay due to built development. In Waterloo, mangrove
loss is the result of severe coastal erosion. In Tobago, a notable
decline was observed in Buccoo Bay, while minor declines were
recorded in Little Rockly Bay, Louis D’or, Minister’s Bay and Petit
Trou Lagoon.

Loss of mangrove forests will increase the threat to human
safety and increase damage to shorelines from coastal hazards
such as erosion, flooding and storm waves and surges. Mangrove
conservation and restoration are vital and are included among
the objectives and strategies in the draft Integrated Coastal Zone
Management Policy Framework. Well-managed wetlands ensure
communities are resilient and can bounce back from disasters.
We must therefore take immediate action to conserve, restore
and promote sustainable use of our mangrove forests so that
they can continue to protect us in the unforeseeable future.
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Our coastal zones are some of the most dynamic and
productive areas in the biosphere, offering a variety of
ecosystem services and habitats for a large number of
species. In addition, they provide immense valuable
resources and aesthetic features, which contribute
towards sustaining our socio-cultural lifestyle and
bolstering economic growth. In Trinidad and Tobago
(T&T), economic activity in the coastal zone makes
up almost 80% of GDP, mainly consisting of tourism,
fishing, and oil and gas production, with around 70%
of our population having settled within the coastal
zone (CH2M Hill Halcrow 2016). However, there has
been an increase in the exploitation of the riches
offered by our coastal ecosystem, with an increment in
improperly managed human activities that has over the
years caused grave damage to our environment. This
has resulted in biodiversity loss, erosion, pollution and
a reduction in climate change resilience, thus making
our country increasingly prone to rising sea levels and
natural disasters. Unsustainable practices have also
led to the social, cultural and economic deterioration
of local communities, which heavily depend on coastal
resources that are crucial to their livelihoods (Hassanali
2015).

It is therefore evident that there is a heightened need
for an integrated ecosystem-based management
framework, which provides comprehensive tools and
mechanisms to effectively plan, govern, and monitor
human activities and environmental processes within
our coastal zone, using a multi-faceted approach (FAO
2020). The Integrated Coastal Zone Management
(ICzM) framework was introduced globally at the
United Nations Conference on Environment and
Development (UNCED) in 1992 and has since been
adopted by many coastal states around the world.
The overall objective of the framework is to provide
the best long-term, sustained use of coastal natural
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resources and maintain the upkeep of the coastal
environment (FAO 2020). ICZM incorporates modern
principles of planning and resource management,
information collection and dissemination, decision-
making, monitoring, and implementation of policy
(European Commission 2020). A unique aspect of ICZM
is its multi-sectoral nature, involving the integration of
various stakeholders, from government bodies to the
private sector and civil society, steered to collectively
coordinate and manage coastal areas (Hassanali 2015).
It has been identified as the best approach globally
to achieve a balance between all three dimensions of
sustainability - socio-cultural development, economic
development and environmental conservation.

According to Richter et al. (2001), implementing the
ICZM framework has both benefits and drawbacks.
Some major benefits of effective ICZM are providing a
robust policy to manage coastal areas with well-defined
roles and duties for stakeholders; building a strong
sense of communal engagement using public outreach,
which can bolster positive change in societal behaviour;
and overall achieving an “economically rational, socially
responsible and environmentally sustainable form of
development.” Some of the drawbacks of ICZM include
the fact that implementation of ICZM may take a lot of
time and labour commitment, and complex and dynamic
information may be difficult to gather and communicate
to stakeholders. Furthermore, siloed thinking among
different government bodies and different sectors
(economic, legal, social and environmental) may cause
conflicts and disagreements when implementing
policy. There is also a lack of administrative cohesion
and consistency in policies, planning, investment and
management strategies within government; and a
general lack of political awareness of the strategic
importance of coastal areas and resources (Procoast
2000).
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Case Study - Barbados

The coastal zone plays a significant role in Barbados’
economy. With pristine beaches and rich coral reefs,
the country greatly depends on its coastal zone, which
sustains its tourism industry. The tourism industry has
been the economy’s driver of growth for the past 40
years since shifting from its dependence on the sugar
industry. It accounts for almost 40% of the country’s
GDP, while employing around 38% of the labour force
(IDB 2014). The island attracts more than 1.1 million
tourists per year, mainly from North America and
Europe. Undoubtedly, Barbados has a strong imperative
to protect and conserve its coastal ecosystem in order
to uphold economic growth. The island’s coastline is
heavily prone to erosion and cliff instability, placing
important infrastructure and coastal populations at
risk. Using ICZM, Barbados established its Coastal
Zone Management Unit (CZMU) in 1996 - a permanent
agency within the Ministry of Environment. The CZMU
performs several key functions including long-term
coastal planning, the design and management of
coastal conservation projects, the review of all coastal
developments, updating the inventory of coastal
resources, marine research and coral reef monitoring,
and increasing awareness through public outreach and
participation in coastal management (IDB 2014).

Over 30 years, the CZMU has built strong partnerships
with other government agencies, the private sector - in
particular, hotels and other tourism-related businesses,
civil society organizations, as well as the general public,
to promote adaptation measures aimed at increasing
the resilience of coastal resources and to mitigate the
impacts of climate change. (IDB 2014).Moreover, the
CZMU has maintained a strong presence on social
media, with TV documentaries on sea-level rise and
the importance of coastal management, as well as in
secondary and tertiary schools with summer internship
programs. In fact, in 2009 the IDB partnered with the
Government of Barbados to invest in a Coastal Risk
Assessment and Management Program. Thereafter,
Barbados has successfully controlled shoreline erosion,
improved public access to beaches, updated coastal

risk data and developed disaster risk management
capacities (Guerrero & Weekes 2019). Ocean fronts
and lagoons were ecologically restored, and a National
Coastal Risk Information Platform was launched,
reflecting accumulated best practices resulting from
such investment programs. Barbados has thus managed
to effectively implement ICZM and has become an
exemplary reference point for similar initiatives in the
Caribbean.

Case Study - Sri Lanka

The tropical island of Sri Lanka is endowed with a diverse
and resource-rich coastal area consisting of mangroves,
estuaries, coral reefs, seagrass beds and beaches
across a 1700km long coastline, with sovereign rights
over 517,000 km2 of ocean (7.8 times more than the
land area of the country) (Koralagama 2008). However,
the island’s coastal biodiversity is under increasing
pressure from both anthropogenic activity and natural
forces, with 90% of the coastline being vulnerable to
water-related impacts (Satyanarayana et al. 2017).
This is seen with the recent surge in tourism, coastal
industrial activities and frequent natural disasters,
most notably the catastrophic 2004 Indian Ocean
tsunami (Balasuriya 2018). The impact of the tsunami
on the Sri Lankan economy resulted in damages worth
around USS 1 billion, particularly in the tourism and
fisheries sectors (Jayasuriya et al. 2005). Since then,
Sri Lanka has made significant strides in improving its
coastal management system, especially establishing
strong early warning systems and reducing coastal
erosion. Over the years, the policy and management
frameworks for ensuring sustainable development
of the coastal areas have improved, and a more
holistic and integrated approach to coastal erosion
management has been adopted (Misdorp 2011). Under
the Sri Lanka Coast Conservation Act (1983) and the
first Coastal Zone Management Plan (CZMP) created
in 1990, ICZM has been strongly embedded in the Sri
Lankan environmental management agenda, focusing
on mitigating coastal erosion and reducing the impact
of coastal development by regulating the location of
new development (Misdorp 2011). The Sri Lankan ICZM

tilt Farming at Koggala Beach



0 top

programme has also been a pilot project for emerging
planning approaches such as Special Area Management
Planning that provides for greater involvement of
stakeholders and local level administration (Misdorp
2011). There has also been significant investment in
the data management aspect of ICZM, such as the
collection of geomorphological data using the ASTER
Global Digital Elevation Model, which assesses kinetic
energy and elevation of waves in certain locations.
This data is then used to create a vulnerability index
map, which can help stakeholders be better prepared
in the onset of a natural disaster (Satyanarayana et al.
2017). In these instances, Sri Lanka also has reaped
the benefits of implementing ICZM within their local
context and stands as a strong benchmark for other
small island developing states (SIDS).
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Our Coasts During COVID-19

. M Las Cuevas Bay, north coast, Trinidad - a once designated Blue Flag Beach
May 2020

Photo by Sheldon Ramoutar
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Hope Beach, Tobago inundated with Sargassum seaweed
April 30, 2020

Photo by Dave Elliot
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Icacos Swamp — villagers remove Tilapia as the swamp dries out due to the harsh dry season
May 2020

Photo by Rahanna Juman
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Guayaguayare Bay, South Coast, Trinidad — Boats on the beach as fishers indicate they are
affected by Sargassum when they go out to fish
May 2020

Photo by Addison Titus

'\ Bottom:

- Williams Bay, Chaguaramas — usually filled with visitors remains deserted during lockdown
May 2020

Photo by Sheldon Ramoutar
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Cocos Bay, East Coast Trinidad - Sargassum piled up on rock revetment coastal protection structure
May 2020

Photo by Addison Titus
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Marine Spatial Planning (MSP) is a public process of analysing
and allocating the spatial and temporal distribution of human
activities in marine areas to achieve ecological, economic and
social objectives that are usually specified through a political
process’. It is therefore a practical way to create and establish
a more rational organisation of the use of marine space and
the interactions between its uses, to balance demands for
development with the need to protect marine ecosystems,
and to achieve social and economic objectives in an open and
planned way?.

The general goal of MSP is similar to that of Integrated Coastal
Zone Management (ICZM), as both propose to alleviate the
problems inherent to single sector management, as well as
the fragmentation in jurisdiction among different levels of
government and the land-sea interface. However, MSP is
more pragmatic in its approach to tackle the aforementioned
problems due to its focus on spatial and temporal aspects
of management®. Trinidad and Tobago’s draft ICZM Policy
Framework (2019) identifies MSP as a tool which should be
used to design and manage developments in the coastal zone
to be in harmony with the aesthetic, environmental and cultural
attributes of the islands.

MSP is a relatively new field which originated as a management
approach for nature conservation in the Great Barrier Reef
Marine Park over 30 years ago, and has developed rapidly

since 2006 when the United Nations Educational, Scientific
and Cultural Organisation (UNESCO) held its first international
workshop on MSP. MSP is used in the crowded seas of Europe
as well as in several countries in Asia (China, Vietham and
Philippines), the Americas (Antigua and Barbuda, Belize, Canada,
Mexico and the US) and Australia/Oceania (Australia, Kiribati,
New Zealand and Palau). The development of marine spatial
plans in also underway in many more countries throughout the
world and through the Institute of Marine Affairs, an MSP pilot
project has been initiated for Trinidad’s Northwest peninsula,
with the intention of expanding to the entire Gulf of Paria.

For some countries that have developed marine spatial plans,
the awareness and urgency of MSP has been recognised as a
requirement to unlock the potential of the country’s ocean
economy which is necessary to fulfil its National Development
Strategies. Resultantly, legislation and formal institutions have
been created specifically for MSP. On the Caribbean island of
Barbuda, comprehensive marine spatial planning regulations
were adopted in 2014, after a year of intensive community
engagement and zones were established for sanctuaries, fish net
prohibitions, anchoring/mooring and shipping. The final zoning
plan included thirteen (13) zones and meets pre-agreed goals
of protecting one-third of the waters overall and approximately
one-third of each habitat type, thereby balancing economic,
conservation and cultural uses of Barbuda’s coastal and marine
space*.

| JUNE 2020 |
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In our context, Trinidad and Tobago has 15 times more sea than
land space under its jurisdiction, and relies on its coastal and
marine resources for its economic prosperity primarily through
oil and gas exploration, fisheries and tourism. It is estimated that
80% of all socio-economic activities and 70% of the country’s
population is located along the coast. In 2015, the estimate
of GDP immediately on the coastline was USS2.14 billion
and within the broader coastal zone (including the Exclusive
Economic Zone) was US$22.5 billion, 81% of total GDP®. Further,
opportunities to diversify economic activity has focused on
investments in the tourism, aquaculture and maritime sectors.
With 77,502 km2 of coastal and marine space under its
jurisdiction, the ocean economy represents a viable avenue for
economic transformation. MSP can not only help to unlock the

ICZM NEWS | JUNE 2020

potential of T&T’s ocean economy by designating ocean space
for investment in socio-economic activities, but can also help to
achieve marine conservation goals, while reducing user conflicts
as well as conflicts between users and the marine environment.

Like ICZM, the MSP process is participatory, non-linear and
adaptive. However, these approaches do not replace single
sector management and planning, but instead aim to provide
comprehensive guidance to decision makers across many
sectors. The adoption of the draft ICZM Policy Framework 2019
will provide the foundation to develop and support MSP in T&T,
while MSP will operationalise ICZM locally, leading to desirable
policy outcomes at both the national and international levels.

14
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Picture 1. Sargassum seaweed
influx as seen at Hope Bay,
Tobago (Hinds, 2015)

Sargassum' Seaweed Can Be a Force for Good!

Richard Hinds, Coastal Engineer
Coastal Zone'Management Unit, DIQE, Tobago House of Assembly.

Generally, when we think about Sargassum seaweed, we think
about gold masses of material washing ashore. In Tobago,
Sargassum seaweed predominantly affects beaches along the
Atlantic Coast mainly between the months of May and August
of each year. The seaweed covers, sometimes smothers, our
sandy beaches and a pungent smell emanates as it gradually
turns brown with a less than desirable scent during its decaying
process. This perennial occurrence since 2011 has negative
economic impacts on both the tourism and fishing sectors. For
example, Sargassum impedes beach-goers as it reduces useable
space for recreational activities both on-shore and off-shore,
and it limits the access of fisherfolk to their boats which has
a direct impact on their livelihood. Despite this, Sargassum
seaweed can be a force for good.

Did you know that Sargassum seaweed can be a good thing in
the long-term?

Since Sargassum seaweed is organic and biodegradable, it decays
and breaks down into finer material that eventually adds volume
to the pre-existing beach. The seaweed naturally mixes in with
the sand over time. Due to its organic composition, it also helps
to bind the sand together which enhances beach resilience and
reduces the process of degradation to the coastline. At times,
when stretches of ‘Sargassum mounds’ form, they temporarily
act as a natural wave-break which, in turn, reduces the effects
of constant wave action that erodes our coastline. Sargassum
seaweed decay therefore plays a natural role in combating the
negative effects of coastal erosion. This fuels the adage that
mother nature can, at times, repair itself and supports the

school of thought that nature-based solutions to coastal issues
has its place within coastal science and coastal engineering.
However, on occasion, larger than usable volumes of seaweed
may overwhelm the coastline due to influx events, covering
several beaches simultaneously. How do the authorities step in?

Tobago House of Assembly (THA) plays a key role in managing
Sargassum influxes in Tobago

The technical team at the Coastal Zone Management Unit
(CzMmU), Division of Infrastructure, Quarries and the Environment
(DIQE) of the THA takes the lead in constantly carrying out on-
the-ground assessments of the effects of this annual seaweed
phenomenon, and makes recommendations as to how to treat
with Sargassum influx events. The quantity of Sargassum, the
extent of beach coverage, and how nearby receptors may be
affected (e.g. villages, institutions, livelihoods etc.) determine
how the response is taken in a balanced manner. This approach
is in keeping with the guidelines and principles found in the
Tobago Sargassum Response Plan. At times, the seaweed
has strategically been left to decay, thus allowing for buildup
of beaches that are faced with coastal erosion but on other
occasions, it has been either manually or mechanically removed
to primarily safeguard public health due to its smell during
decay. The THA continues to explore novel ways to manage
and potentially utilise this abundant natural resource. Like a
faithful tourist who has fallen in love with our sun-kissed shores;
Sargassum loyally drifts to Tobago each year, never failing to
return the year after.
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Pictures 3 & 4. Sargassum seaweed naturally mixing into sand, thus
increasing beach volume and increasing resilience of the beach at
Goldsborough Bay, Tobago

(Hinds, 2015)
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Photo by Herman. io from Pexels

To learn more about ICZM, please visit
www.iczm.gov.tt
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