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What do we mean by marine climate
change?
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UK Fisheries Bill (2020)

The “climate change objective” is that— (a) the adverse effect of fish and
aquaculture activities on climate change is minimised, and (b) fish and
aquaculture activities adapt to climate change.
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24 Global ‘hot spots’ of marine
climate change...

Hotspots and EEZ in the World

Hobday & Pecl (2013)
identified 24 sites as
having warmed the
fastest based on 50 years
of historical sea surface
temperature data.

These sites have warmed
by >1.48 °C over the past
100 years
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Major challenges to fishing
communities posed by climate change:

D > @ D D

Relocation of resources Changes in the timing In areas where Increases in the The impact of ocean
and replacement with of fish spawning production is already frequency and severity acidification may be
less commercially and recruitment will limited by temperature of storms may affect locally significant, for
valuable species need adjustments (e.g. tropics) traditional infrastructure, both at example in activities
requires diversification to management productive areas may sea and on shore. dependent on coral
of fishing operations interventions. be reduced. Dependent reefs.
and markets. communities will

need to diversify their

livelihoods.

All fishing policies must address these issues and help fishing communities adapt to the changes they are experiencing as a
result of climate change. FAO, member countries and partners must work together to strengthen the resilience of fishing
communities in areas most affected by climate change.
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North Atlantic Mackerel...
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Atlantic mackere

10 August 2010: 17 August 2010: e

Iceland allocated itself a Faroese fishing boat

130,000-tonne quota for The Jupiter was prevented

the year. The Faroe Islands from offloading its mackerel 2 December 2010

tripled its usual entitlement to cargo by protestors in Officials from the EU, Norway, \

85,000 tonnes Peterhead harbour Iceland and the Faroes fail to T

reach an agreement over quota

o o O limits for 2011. e

\Di‘q / «+ to Iceland, L
O 18 December 2010: = 3[ nl % "
Iceland announce a 2011 )
quota of 146,818 tonnes, R
i A up from 130,000 in 2010. . PR . W
Iceland Timeline of the IESSNS SURVEY
July - August 2013
@ Fosn
Mackerel War MAC CatchWGT (Ka)
o 14 January 2011: n' hod
The European Union signals 0o = B '3‘0 beon
O its intention to block landings & 4 ":"(’ r:;
of mackerel from Icelandic sy o ;"’, :Mﬂ an
2 April 2012 boats. 1000 - 2000
13 March 2014 North Atlantic Mackerel 5% A 2000 - 6000 psa'n
An agreement on quotas loses its Marine Stewardship - SEON0
is reached between the EU, Certification due to overfishing. N e Sya—— J— - TR " + e ~ - - - 4
Faroese and Norwegian AW W W W AW SFW WW IIW OW 4W & 4T T BT WE 30E ME WE WE NE 40
governments Earoe
Islands

- Changes in mackerel distribution have
@ been linked to warmer seas, changes in
food availability and a density-dependent
oo expansion of the stock.

... a warning about what can happen when
__ species shift across political boundaries
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Bluefin tuna?

« The number of Atlantic Bluefin Tuna (ABFT) in
UK waters is increasing based on evidence
from both scientific observations and anecdotal
reports.

 Bluefin Tuna are of interest to both commercial
and recreational fishers, but the UK does not
currently have access to quota.

« Management of bluefin tuna falls under the
remit of the International Commission for the
Conservation of Atlantic Tunas (ICCAT).

 However, the United Kingdom does not
currently possess any share of quota
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Sqmdf) e Squid catches from Cefas
trawl survey data in the

North Sea (1980-2014);

collected during late summer

2 : 8 ‘
ol ]| T e ® (August—September).
2. 2 R a
ol J 42"5-&.3-&2 HENE N /\ N h\ e Squid distribution across the
m ! / AV o 3 o % Oo .o e ]
gel 0% ° o North Sea increased
el o ] el 0‘ o dramatically over the 35-
1980 1990 yearQOOO 2010 1980 1990 Yeaf()()() 2010 year tlme Se”es’ occurring

at only 20% of survey
stations in 1984, compared
to 60% in 2014.

» Significantly positive
relationships were found
between this increase and
climate variables (including
seawater temperature etc.).
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Squid?

Summer squid
fisheries have
expanded
rapidly in the
Moray Firth

Provides income
given restrictions
preventing
vessels from
pursuing more
traditional species
such as haddock
and cod.

BENARKLE Il SQUID TRAWLING Visit us at fishingnews.co.uk and on Twitter @YourFishingNews 14 January 2016

THE MORAY FIRTH SUMMER SQUID FISHERY

SEASONAL INSHORE ACTIVITY OFFERS A MUCH NEEDED ALTERNATIVE FOR SKIPPERS AND CREWS

For some years now, trawling for squid on hard ground close in the Moray Firth has provided an important safety valve, albeit a
challenging one, for a small group of skippers and their crews in North-East Scotland. David Linkie reports after being given
an opportunity to view the full-on fishery on the Peterhead trawler Benarkle |I

S mall but gradually

increasing consignments Benarkle Il towing for squid

of squid sold on Peterhead along the Moray coast. 8 7~

fishmarket from the beginning of ' { . ' J
July, indicated that the seasonal b 7N
summer fishery in the Moray
Firth was beginning to come
on. After amounting to 150-200
boxes in the first two weeks,
with boats typically landing
around 10 boxes for a day's
work, the level of supplies for
fresh squid, for which there

is a relatively small but well-
established demand, gradually
increased towards 400-500
boxes.

As July drew to a close, a
brief email to skippers Shaun
Paterson and Mark Addison
confirmed the summer fishery
was starting, and led to the
opportunity of a trip on Benarkle
Il PD 400, which was one of a
small fleet of trawlers fishing
sauid out of Buckie.
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What can fishery landings data tell us?
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100 years of plaice
distribution shifts

Plaice were constgaiped to the SE of the
North Sea for much of the 20" Century

In recent years their distribution has
shifted towards the Dogger Bank and NW

‘égﬂg?ef;”&?;ﬂzﬂﬂ?iﬁé .H \ s ce fa S Engelhard et al. (2011) ICES Journal of

Science

Marine Science, 68: 1090-1104.




100 years of plaice
distribution shifts

Latitude, temperature and
depth are highly correlated
in the North Sea
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Projecting into the future....

Habitat models have been developed to predict future changes in
distributions of many marine species

Such models examine the relationships between key climatic variables
and species distributions, mostly based on historical distributional data.

Some of the more commonly applied techniques include Maxent, BioMapper,
the genetic algorithm GARP, GLMs, GAMs, Aquamaps etc.
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Heading North...

The ensemble
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Winners & Losers

Change in habitat suitability

Common Narme across the UK EEZ
(1985-2050)
Median of three Range of
models three models

Winners... European squid 31% +9 to +53%

European sea o

bass 20% -8 to +24%

European

1 * +

pilchand 7% 2 o +30%

European sprat 13% +i4 fo +21%

Weined squid T +d o +11%

John Dory o

(Atlantic) % 1B o +17%

European

anchovy 5% +1to +7%

o -

Losersn. Comman sale 2%, 18 to +18%

European plaice 2% +1 o +8%

Whiting 1% -14 to +4%

Allantic cod 0% -12% to +3%

Aflantic Herring -2% =20 o -1%

Allantic 3% 710 0%

mackere|

Atlantic halibut 4% =15 to+1%

EDenire for Environment A | DEfra (20 13)
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CERES

&9 CERES Models

Atlantic cod (Gadus morhua)
Region: North Sea

Climate model: RCP 8.5

Change in 2050
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Climate model Climate model

By 2050, in the North Sea (ICES area 1V), and for the RCP 8.5 scenario, the models are predicting:
- an average change of suitability of -29 + 3.4%
- a shift of the lati center of the of

of 3.17 + 60 km North
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49 species (65 model runs per species) =

3185 simulations

Sole (Solea solea)
Region: North Sea

Climate model: RCP 8.5
Present day suitabilit Change in 2050
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Climate model Climate model

By 2050, in the North Sea (ICES area IV), and for the RCP 8.5 scenario, the models are predicting:
- an average change of suitability of 47 + 82%
- a shift of the latitudinal center of the distribution of suitability of 65.6 + 110 km North

https://ceresproject.eu/wp-content/uploads/2020/05/CERES-
Synthesis-Report-05-05-2020_format.pdf




CeRes Climate Vulnerability Assessment (CVA)

\U Coastal Communities
(NUTS2)

Hazard Exposure Vulnerability Risk
How much are How sensitive are How resilient are Based on hazard,
stocks expected to communities or communities or exposure and
be impacted, fleets to stock fleets, how is their - vulnerability, what
based on their + changes, based on + adaptive capacity - is the risk to
biological and either a wide to mitigate? communities or
temperature diversity or narrow fleets?
traits? range of species

caught?

The fleet-based analysis ranked the climate-
risks of 358 fleet segments

Regional analysis of 102 sub-national coastal
regions across Europe (NUTS2)

o~
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Median fleet risk

CERES

&/ Climate Vulnerability Assessment (CVA)

Overall climate change
‘risk’ by NUTS2 region
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Fisheries and storminess...

In December 2015, SeaFish, together with Cefas
published a report on climate change impacts in
the UK seafood sector.

. de rstanding and responding
to climate change in the UK
eafood industry:

ange risk adaptation Interviews with stakeholders revealed that:
, ture seafood

“taking action to adapt to [long term] climate
change is not presently a priority for the majority of
industry contributors.

Industry [instead], highlight the effect of near term
events — severe storms affecting ports in
Fraserburgh and Peterhead and in the South West,
G st epins v GEAFISH stormy conditions affecting crew safety, flooding of
R processing units, changing distribution of species
for example — particularly in the domestic
context”.
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Climate change is not just about temperature...

During the winter of 2013/2014 strong
storm events had devastating
consequences for the fishing industry.

Many vessels were tied up in port for
more than 5 months, with implications for
revenues, profits and local economies

Fishing remains the most dangerous
occupation in the UK, the fatal accident
rate is 115 times higher than that in the
general workforce.
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Cornwall fishermen make plea over lost Storm-hit fishing fleets ‘facing financial
lobster pots crisis’




Fisheries and storminess...

a8 Wind speed (m/s)
' by week of the year
2014 %
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A preliminary analysis of
fishery disruption in SW
England used VMS data

Fishing effort was greatly
curtailed whenever wind
speed exceeded 10
m/second, but particularly so
when winds exceeded 15
m/second.

By understanding how
fisheries have responded to
adverse weather in the past,
we can try to anticipate how
the industry might be
impacted in the future.



Future changes in extreme storm events

g

Projected changes in extreme wind speed based on GCM (left) and RCM (right) ensembles
Magnitude of change (m/s)
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e Statistical significance above 0.95
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Ensemble mean of
future changes in
extreme wind speed
(defined as the 98th
percentile of daily
maximum wind speed)
for A1B (2071-2100)
relative to 1961-2000.

Left: based on 9
GCMs. Right: based
on 11 RCMs.




UNIVERSITY OF

Nigel Sainsbury EXETER

In total 80 skippers fishing in
Cornwall responded to the survey.

Newlyn and Mevagissey contributed 32 and 27 responses
respectively, with the remainder obtained from smaller ports.

The most frequently sampled gear type was passive nets
(n=29), followed by pots (n=21), otter board trawl (n=17), hand
lines (n = 9) and active nets (n = 4).

* Fishers preferred increased wind speed and wave
height up to a threshold, after which they became
increasingly averse to worsening conditions.

* Fishing gear, vessel length, use of crew, vessel
ownership, age, recent fishing success and reliance on
fishing income all influenced the skippers’ trade-off
decisions.
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Thank you for listening
9 Follow @CefasGovUK @johnkpinnegar
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"W Visit cefas.co.uk

Subscribe to our newsletters

@ John.pinnegar@cefas.co.uk
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