using Remote
Electronic Monitoring with cameras
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Fish are central to the health of
our ocean and the livelihoods of
fishing communities.

Each year, thousands of commercial fishing vessels
navigate UK waters, hauling in catch ranging
from Atlantic cod to giant spider crabs.

With only 35% of UK stocks fished within environmental
limits', and bycatch recognised as a major threat to
marine wildlife, we urgently need to ensure fishing
fleets are properly managed and monitored.

These problems are often hidden in the depths of the
ocean as a result of poor fishing practices and
fish being illegally discarded at sea.

Effective monitoring on vessels with Remote Electronic
Monitoring (REM) with cameras is essential if we are to
eliminate bycatch as well as overfishing.

It should be a mandatory requirement to have REM with onboard
camera coverage on all vessels fishing in UK waters to help tackle
the nature and climate emergency we are currently facing.



Impacts of commercial fishing at a glance
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We don’t currently know the true levels
of bycatch. And we don’'t know how
much fish is coming out of the sea.

But we do know that if fishing activity at sea is more effectively
monitored, it will help fishers evidence a more sustainable
approach to fishing. This will facilitate UK stock recoveries, help
monitor and minimise bycatch, and promote a thriving and
sustainable industry for generations to come.

tangible technology



Cameras at sea

Allowing us to see and fish and other
marine wildlife are being removed from our ocean.

GEAR SENSOR CONTROL CENTRE
Monitors gear usage & Data from the cameras, sensors
fishing activity (hydraulic & & GPS are combined on a central
drum-rotation sensors). hard drive for UK fishing authorities

to access remotely.

Remote Electronic Monitoring (REM) systems combine
video and sensor technology to provide a full picture of
fishing activity and catch handling.

This game changing technology will help shift from outdated,
inefficient methods of monitoring catch to smart new methods
that are more cost efficient and less labour intensive.

Using a combination of gear sensors and effectively
positioned video cameras, REM can be used to monitor
fishing activity and wildlife bycatch during the net hauling
and fish sorting process.

These smart cameras at sea enable fisheries to expand
data collection of their fishing fleets to assess bycatch levels
and mitigation methods, fish and catch levels, conservation
science data and to discourage discards overboard.
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for wildlife, fishers, retailers & consumers

End discarding

Healthier ocean

Deter overfishing &
illegal fishing activities
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scientific data
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Protects wildlife

Confident fishers

Confident consumers,
responsible retailers

Safeguards Marine
Protected Areas (MPAs)




it should be a mandatory
requirement to have
on

all vessels fishing in UK waters
to support sustainable fishing
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Thousands of marine wildlife are
caught and killed by UK vessels as

bycatch every year®, but the true
scale of the problem in UK seas
is unknown.

We currently use human observers to understand

how many animals are killed as bycatch in UK waters.
However, targeted monitoring for wildlife bycatch is
extremely low across all fleets, with observers covering
<5% of annual UK fishing effort.
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Concious consumers, responsible
retailers
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The SSC... called for clear commitments by the
UK Governments to fully implement Remote
Electronic Monitoring (REM) in domestic fisheries.

An ocean of solutions
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Healthy relationships between managers, scientists,
enforcement agencies and fishers will be key to
safeguarding the future of our ocean and fisheries.

Instead of the traditional approach of top-down policy
and enforcement, camera monitoring systems offer a new
collaborative, cooperative approach with everyone sharing
a common goal: a healthy, thriving ocean with sustainable
fish stocks.

With ongoing developments in technology, we envisage
a day where scientific data will be accessed by fisheries,
managers and fishers alike, in real-time, after each haul.

REM can empower fishers who are operating in accordance
with best practice by evidencing sustainable practices
through objective, verifiable data.




A trustworthy technology for
better fisheries management

Monitoring fisheries is challenging, especially when boats

operate far from shore.

A conventional method of monitoring a fishing vessel's
activities is to send onboard observers to collect

independent information.

TRADITIONAL OBSERVERS
Unvenﬁedvqluese
Moreexpensweg
Reqwresquceonboarde

Snapshots of daily catches Q
Requires safety equipment °
Observers need to sleep Q

ONBOARD CAMERAS
Verified values 0
More cost effective Q

One of the major benefits of REM is that data can be
collected and evidenced on a haul by haul basis, replacing

traditional observer data.

Cameras at sea have therefore emerged as a cost effective
means of monitoring fisheries, reducing the need for human
observers and bringing additional benefits for fishers.
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Countries around the world have seen the benefits
of using REMé,

After 2 decades of extensive trials, REM has become a
vital and irreplaceable tool that has been successfully
implemented in various fisheries worldwide and we are
already witnessing its transformational impact.

For the UK to have world-class fisheries management, as
promised by UK governments®, REM needs to be adopted to
bring the UK in line with other worldwide fisheries.

Case study

In Denmark, fisheries have successfully trialled REM as
a technology and they are now beginning to roll out REM
across their fishing fleets™.

They fish in the same waters as UK fleets. After their
successful trial, they are now rolling it out more widely in
similar fleets to those that we have in the UK. The technology
they are applying could be feasibly used in UK fisheries.

Mogens Schou, Fisheries Consultant”
Aquamind, Copenhagen
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Now REM has given us a chance
to prove what we are reporting
and claiming in almost real
time.. We now have a chance
to show video and data from
our last trip that is indisputable,
and the managers should put in
place systems that allow them
to act on that information as
quickly as possible.
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There is growing public support for greater marine protection
in the UK®. Now that the UK has left the EU, it has stated its
intention to have world leading fisheries management?®.
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To appropriately apply this framework requires an
increased level of monitoring, which can be achieved

by the wide scale use of cameras at sea. By using this
progressive approach, UK fisheries could lead the way and
become synonymous with sustainable practice.
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And this is just the UK fleet. There are still thousands of other
vessels operating in UK waters. As an independent coastal
state, the UK can set the bar high, so if foreign vessels wish
to fish UK waters they must abide by the rules set by UK
administrations and prove they are compliant with the same
standards as UK vessels.

In doing so, they will set positive trends that will in time
create level playing fields across shared seas.



REM systems have the potential to vastly increase
monitoring coverage, whilst saving tax-payers money.

REM costs equate to around 25% of the cost of traditional
systems which deliver less than 1% at-sea coverage®. The
financial argument clearly shows that REM is a viable option:

REM systems equate to roughly

/4.,

the cost of traditional monitoring

To provide on

UK vessels >10m
would cost approximately

£5 @

millon

per year using REM systems

By contrast, it would cost around
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of at sea footage using traditional
monitoring methods™

Traditional monitoring methods
provide an estimated:

-

whereas REM systems provide:
100% ofioins €1
O monitoring

Roughly 10% of this
video footage will
be reviewed by
remote analysts
for anomalies.
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Annual costs* of REM are falling:

per vessel
per vessel

2015 2017

This trend is forecast to continue
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over time

*Costs to install system and randomly review 10% of activity

Source: WWF: Remote Electronic Monitoring in UK Fisheries Management (2017)



N\ A

1l %

The data collected from REM will provide an ocean of solutions
to benefit fisheries, managers and marine scientists alike.
Some of the advantages include:
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fishers
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Greater coverage, data &
confidence for significantly
less money than other
monitoring methods.
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By hiring people to review
data, communicate with

fishers and maintain systems.

By allowing vessel owners or

fishing companies to monitor

catches & share information
with supply chains.
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wildlife,
consumer

Intelligent cameras at sea are an effective, value-for-money
tool to assess fishing activities, collect data and assure

sustainable best practice. When standardised and correctly
implemented, REM can provide:

Bycatch levels are reduced
& stocks are fished within
environmental limitations.
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By helping to evidence
conformity with conservation

and management measures.
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By capturing widespread
data we can understand how
climate change is impacting
our ocean.
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The digitalisation of data
will set a new standard in
today’s technological age.
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REM is not susceptible to
observer & deployment
effects, bribery, intimidation,
or coercion.
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A set of standards that
everyone complies to so
all fisheries have the same
monitoring regime.



Cameras at sea @
Protecting the future health of
our ocean and fisheries

REM will help to protect marine ecosystems and prevent
unsustainable fishing, whilst increasing long term yields and
profits for fishing communities.

REM offers the UK a chance to improve fisheries management and
lead the way in the adoption of progressive technology that delivers %
sustainability, accountability and confidence in the supply chain.

REM is a gamechanger and could position the UK as a world
leader in sustainable fisheries management,
and help to ensure marine biodiversity is
protected for generations to come.

Design & illustration by edharrison.co.uk
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