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CERES European Fish, Shellfish, Fisheries and Aquaculture

Climate change and European aquatic RESources
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Physical / biogeochemical
projections

CMIP5 models, RCP scenarios
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Projected Change in Sea Surface Temperature in 50 years (‘?ERES
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Projected Changes in Primary Productivity in 50 Years

North Sea RCP4.5

¥y

N

55°N |

CERES Synthesis Report: Chapter 2

Mediterranean Sea

RCP4.5

45°N

40°N}

30°NL_

0.5

o
(g Cm=2d)



Fishers want to know about
future storminess...

Winter of 2013/14 was stormiest in last 66-
years and strong storms had devastating
consequences for the inshore UK fishing
industry.

Vessels tied up in port for > 5 months, with
implications for revenues, profits and local
economies and damage to both onshore
infrastructure and to the fishing vessels
themselves.

Projections of future storminess are very
uncertain, but generally we expect more
frequent, larger storms in the North Sea

From John Pinnegar (CEFAS)
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Gap Analysis

Web of science n = 21,714 studies,
344 met criteria for inclusion

Marine
fisheries .

7 pelagics, 6 demersals, 1 squid, 1 shrimp

S

Marine
~-

aquaculture (&=t

3 finfish, 6 bivalves

Inland
waters

T—

2 cultured fish, >15 fished species

Catalan et al. 2019 (Fish & Fisheries)
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Cyprinus carpio
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Marine Fisheries
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Models created from ecological knowledge

... on physiological tolerance ... on food webs
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Anchovy
Bluefin tuna

Lots of tools...

@ Atlantis . C.Od

Dolphinfish

Q FishRent Haddock

© sIMFISH/RUM Hake

O 1si1sFISH Mackerel

Plaice
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-DBEM (all areas) Sardine

-Statistical models o < Sole
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Mixed demersal fisheries - Squid
Mixed pelagic fisheries Y W, =

Single species (buefin tuna...)



Projected Change in Distribution of North Sea Fish by 2050
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Projected Change in Distribution of North Sea Fish by 2050

Pelagic Species

Demersal Species
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G CERES

Projected Climate Change Effects
on Marine Fishery Targets

Applied 12 state-of-the-art biological
projection models (often 2 models per
region).

* Projections of shift are consistent
across different types of models —
shown is % change by 2050

* Markedly stronger effects of RCP8.5
(right) compared to RPC4.5 (left)

* Winners and losers (e.g. also when
comparing stocks of same species)

* Models projected change for species
currently in region — not for novel
species entering in future

CERES Synthesis Report: Chapter 4
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Projecting Impacts of Climate Change

(1) Future Scenarios

4

(2) Ecology (3) Economics (4) Social Science

>




Workshops, Interviews, Advisory meetings, Questionnaire, Focus
groups, mind-mapping, Scenario Development

B Aquaculture industry
W Aquaculture/fisheries industry
MW Aquculture/ NGO or Policy
Research/science
Others

Fisheries industry
W Food processing/trading
B Government/policy
Umbrella association

WCERES
B

http://ceresproject.eu




reps s, ssps) World Markets

“Growth

population growth highest,
fossil fuel use is highest, profit driven

a sustainable alternative to WM but 14%
growth rates

“We've got
the whole
world in our

reps 5, ssp3) National Enterprise

"Pull up the
drawbridge’

/

/aRES Climate change
and European

P
U aquatic RESources

Socio-political scenarios for
the fishery and aquaculture
sectors in Europe

» fossil fuel use but increased national
, less thriving economy

S e

- 1se less compared to GS

x

ﬁﬂn local resources / strategies, renewable

“Think local,
act local”

Sustainability.,..

Note: Warking 1gether for a hamoakes existence.

Repe.0, ssp2) Local Stewardship




/. CERES
@ Economic Impacts on Fleets

* Profitability at 2050 tested under
four, contrasting scenarios (i.e.
linked environmental, economic,
legal, technological and political
changes)

e Changes in policy (e.g. access
rights, discard ban) and economics
(future changes in fuel / fish price)
more important than direct,
biological effects of climate change.

 Shifts in profitability between fleet
segments projected in Norwegian /
Barents Sea.

CERES Synthesis Report: Chapter 4
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@ Climate Change Risk Analysis

70°N

* Regions in SE Europe and UK have highest risk to |
both fleets and communities (low GDP, few 5
targeted species)

60°N +
* In other regions, risk is greatest at fleet or
community level but considerable differences exist,

even within a country
50°N +

* Smallest vessels (less than 6m) had much higher
risk than other size classes (Mediterranean -
Croatia, Bulgaria, France, Malta and Greece) e

40°N -+ Highest

* In some regions (e.g. SE Baltic) increasing resilience
needed (e.g. creating alternative employment I

opportunities in community) Lowee

30°N -

."'0/

* In regions where fleet risks dominate, prioritize
increasing fleet efficiency / diversity. 2'W  10°W  0°  10°E  20°E  30°E

CERES Synthesis Report: Chapter 4 Payne et al. In Review PNAS



Climate Change and
European Fisheries
and Aquaculture

CERES Project
Synthesis Report

THE EU
BLUE

ECONOMY
REPORT.
2019

CERES in 2020 Report

CERES Synthesis Report ceresproject.eu

‘Q WATER: Where can Aquaculture Thrive in
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ve height, oxygen, and oth:
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er parameters in regional Get data on the cultivation thresholds of aquatic animals and plants on the W M E I
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Extra slides for group
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‘ North Sea Region Climate Change

Climate Change & Fish in the North Sea

p SCCA Assessment
s (000K ONline since August 2016) { ) { o )
Polar Losers’ ‘Winners
Trends with time Spatial differences in warming affinity
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* 72% of fish species have responded to warming by p grey gurnard
changing distribution and abundance dragonet - b
. lesser weever
scaldfish spotted ray
* Centers of distribution have generally shifted by R e red mullet
distances ranging from 48 to 403 km thickback sole b gunard
esser spotted dogfish
red gurnard boarfish
: ~ d bandfish
* Demersal fish assemblage deepened by ~3.6 m per | solenette
. ? ~ blackbell fish
decade between 1980 and 2004 Tropical  pearsides colendid alfonsino
affinity

Catches (1913-2007) of cod, haddock, plaice and sole Uz 010 01 02 03

have shifted distribution but not in a consistent way Abundance response to temperature



,Plaice Box": Closed Area for juveniles

(red line)
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Climate Change?
North Atlantic Oscillation (NAO)

(atmospheric pressure index)

6 Bluefin tuna return to North Sea waters
- after 50-year absence
- EEEELETE BT B september 11, 2017
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Sovereign rights will be tested: >
Shifts in mackerel from Norwegian to Icelandic waters... . &
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Poleward Shifts?

Modelled Water Temperatures - Southern North Sea
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Changes in Future Policy?

EU introduced discard ban in 2014 -
required to land all fish caught

Once the least plentiful quota - the “choke
species” —is exhausted, the whole fishery
must stop.

Hake, a warm-water species, has
dramatically increased between 2004 and
2011 in the North Sea where it was largely
absent for > 50 years.

Low quota for North Sea hake will become a
limiting factor, that may result in premature
closure of the entire demersal mixed fishery

From John Pinnegar (CEFAS)



The Effects of
Climate Change on
the World’s Oceans

4th International Symposium
June 4-8, 2018 - Washington, DC

-

The “Fourth International Symposium on the Effects of climate
change on the world’s oceans” was held in June 2018, in
Washington D.C. (USA) with the support of IOC, PICES and ICES,

Conveners: Jason Link, USA (ICES), Shin-Ichi Ito, Japan (PICES), and
Manuel Barange, Italy (FAO), Véronique Garcon, France (10C).

There were 669 registrations from 51 Countries. The conference had 14
plenary speakers representing 12 nations, 350 oral presentations and 158
poster presentations. This included 102 presentations by early career
researchers.

IPCC AR4 - 2007 1

2008 | [ > IPCC AR5 - 2014

Second Internationsl Symposium
Effects of Climate Chai

on the World's Oceans [l S ; b
May 15-19, 2012 Yeow, Korea W iod lnnarastiiadl S5 ol = o f'
T e Effects of Climate Change TR =
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March 23-2 5 Santos, Brag f By




