CLIMATE CHANGE REPORT CARDS




The Need

To ensure politicians and their advisers take
decisions in a timely fashion based on accurate,




The Solution

,/-\
MCCIP Marine Climate Change
Impacts Parinership

Marine climate
change impacts

Annual Report Card 2006

We are observing large changes in our marine environmen!
that are driven in part by climate change. This report card
represents our first step in bringing together avidence from
across the UK science community to help YOU understand
and act upon the issues.

“I'm no longer scaptical. Now | do
not have any doubt at al. | hink
climate change b the majer
challengse fachg the workd ™
David Attenbarough

MCCIP KEY TOPICS

MARINE CLIMATE CHANGE
Temperature (air and sea)
Storms and waves

Sea level

Ocean acidification
Atlantic Heat Conveyor
Salinity

Shelf sea stratification
Coastal erosion

Air — sea exchange of CO,
Air —sea exchange of heat and water

CLEAN AND SAFE
Coastal flooding
Nutrient enrichment
Harmful algal blooms
Pollution

Human health

PRODUCTIVE
Shipping
Tourism

Built structures
Fisheries




Temperature
(Air and Sea)
Marine
Scofland; NOC;
Cefas; IMGL;
MOHC; PML;
SAMS

Seabirds
JNCC: CEH

WHAT IS ALREADY HAPPENING

* Marine air and sea surface temperatures have risen over the
north-east Atlantic and UK waters in the last 25 years.

* The largest increase in air temperature has been over the
southern North Sea at a rate of around 0.6° C per decade.

* The largest increases in sea surface temperature have occurred
in the eastern English Channel and the southern North Sea at @
rafe of befween 0.6 and 0.8° C per decade.

= Although temperatures are generally increasing, inter-annual
variability is high. 2008 UK coastal sea surface temperatures
were lower than the 2003-2007 mean.

WHAT COULD HAPPEN

High Confidence ;i 4= Medium Confidence ti “

* Models project that temperatures will continue to rise in UK and

north-eastern Atlantic waters up until at least the 2080s.
However, in the next 10 years, natural oceanic and atmospheric
variability make it difficult to predict whether temperatures will
go up or down.

Medium Confidence /4 4=} Low Confidence =)

* Between 2000 and 2008, the total number of seabirds
breeding in the UK decreased by approximately 9%. Breeding
success also declined. Climate change is partly responsible.

= Major changes in plankton abundance in the North Sea have
confributed to the reduction in quality and abundance of prey
species such as sandeels.

« The greatest reductions in breeding success of species most

sensitive to food shortages, such as Arctic skua, black-legged

kittiwake and shag are seen in the Northern North Sea and
Scoftish Continental Sheilf.
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* Any increased sforminess would reduce the amount of safe

* Models predict that by 2100, UK climate will no longer be

suitable for great skua and Arctic skua. The same models

predict that the geographic range of black guillemot, common

gull and Arctic tern will shrink so that only Shetland and the

most northerly tips of mainland Scotland will hold breeding :
colonies.

breeding habitat for shoreline-nesting species (e.g. terns) and
create unfavourable foraging conditions at sea, which may lead
to starvation of adults and chicks of some species.



Regional Snapshots of Marine Climate Change Impacts

What Is Already Hﬂppening What Could Happen
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Variations on a theme — Special Topics

o'
f:w/c;P Marine Climate Ch MCCIﬁ Marine Climate Ch
MCCIP Marine Climate Change arine Lmaio Shongo arine Climate Change

. Impacts Partnership Impacts Partnershi
Impacts Partnership < g

= Marine climate
change impacts

Exploring ecosystem linkages

Marine climate
= change impacts

Fish, Fisheries & Aquaculture

Marine climate
change impacts

Implications for the implementation
of marine biodiversity legislation

Understanding how climate change will have an impact on fish and shellfish
around the UK and Ireland is fundamental fo managing actfivities in our seas.

MCCIP therefore commissioned three groups of scientists to consider how
L g the links climate change impacts on the oceans Is a climate change is affecting marine fish, fisheries and aquaculture and what
eritical priority for our future wellbeing. By taking a new ‘bigger picture’ approach, the social and economic consequences could be.
we can start to show how the interconnected nature of the marine ecosystem
magnifies the many discrete impacts of climate change, documented In the
MCCIP Annual Report Cards.

This Report Card looks at climate change and marine biodiversity legislation, with
a focus on the legislation used fo establish various types of marine protected areas.

To support this new approach, we asked five groups of leading scientific experts
on Issues such as ocean acidification, Arctic sea-ice loss, seabirds and food
webs, non-native species, and coastal economies to give us their views.

CO; and ocean acidification

In the last 200 years, ocean acidity has increased by 30% and at a rate
much faster than anytime in the last 65 million years. This has sericus = = - R
i ions for marine and climate i g r DISTRIBUTIONS

| There ara clear changes in the depth

o and latfitudinal distributions, and migration

Arctic sea ice 2 L s and spawning behaviours of fish, many of
In the last decade there has been a 35% decrease in summer sea ice = which can be related fo warming sea
extent and a 15% reduction in winter sea ice, leading to changes in 2 y temperatures.
habitats and ecosystems. ———— MANAGEMENT

Cuitivated shelifish and finfish are
A view from above - 7 susceptible to climate change, although

finfish farming technologies offer good

Climate change has already caused changes in plankton, fish distribution potential for adaptation.
and species composition in the seas around the UK. Declines in some  oxifroNcc! o Cinsad Mty oo (G tvp
snlzud populations such as black-legged kittiwakes, terns and skuas may of piokeciod ceea) Thist con b adaptad
continue as a result in response to climate change have the

- potential to help protect commercial and
Non-native species vulnerable fish stocks.
Most introductions of non-native species have arrived via human intervention, SOCIO ECONOMICS
i i or ise. The likelil that they will establish and flourish
in the UK marine environment could be greater due to climate change.

© Kalth Hiscock

Ark mafan Eunicells vemcosa®Keth Hkoook

Key headlines

Climate change Is rarely explicitly considered in marine biodiversity legislation, but
mechanisms generally exist that could enable climate change issues to be d.

The potential impacts of climate change on marine protected areas include features
being gained to or lost from sites and, in certain cases, the entire network.

yis in responding to climate chang on marine p
areas so options such as designating new sites, abandoning old sites and revising
management measures may all need to be considered.

Marine recreational fishing is an important

socio-economic activity that could be

positively affectad by climate change

Coastal economies and people because of the increasing abundance of
o B | species that are of inferest fo anglers

Many of our coastal communities will face both challenges (e.g. increased

flood and erosion risks, declining traditional fisheries) and it WIDER IMPLICATIONS

(e.g. new tourism patterns. new fisheries) through climate change. Shifting distributions of fish have led fo

aseries of infernational disagreements

and will continue to have implications

for fisheries management across

international boundaries.

With over 1,250 designated features in the UK marine protected area network, identifying
where and how these habitats and species are likely to be affected by climate change
will be a critical step in managing marine protected areas.

At the current stage of development for the Marine Strategy Framework Directive,
further practical consideration of how climate change could affect targets for
the achi ntof Good Envi Status is required,

www.mccip.org.uk/elr
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The Process

 Commission topic experts to provide up-to-date briefing addressing
specific questions and provide confidence assessments

* Peer review the briefing
e Revise the briefing in light of peer review comments

e Report card working group summarize and simplify key messages from
briefing documents

* Check with experts that simplified key messages are accurate

* Publish report card and full briefing documents



The Feedback

* The report cards are used by a wide range of people including advisers
and politicians to inform thinking and policy decisions

* The full briefing papers and cards are well cited in peer review literature

* The process is well respected and experts are fully engaged and willing
to continue to contribute

* Special topic reports are requested by advisers and politicians



Commonwealth Marine N L
Economies Programme s

Caribbean Marine Climate
Change Report Card 2017

What you need to know about the impact of dlimate change on the riical state of coasts
and seas in Caribbean SmallIsland Developing States (SIDS), and what needs to be done.

Key messages:
vulnerable to

i ‘which igni 5 human island systems to make

10 the region’s people. states more resilient to climate change.

Clime i The seas, resfs ich all

impacts on the quality of fife of Caribbean Caribbean psople depend are under threat from

pooples, if an i tod h to dealing iing, ocean acidification, rising Sea

‘with its social impacts is not taken. temperaturs, and storms. There neads to be a
greater effort to resources.

Marine Climate Change in Australia
Impacts and Adaptation Responses 2012 REPORT CARD

Extreme events

What iz already happening? What could happen?

Sinca the 19908, thers has bean an Ncreass in Doth the numiber While the cvarall frequency of Atlantic stormie may decreass inthe

Australia’s oceans generate considerable economic wealth through fisheries, aguaculture, and mm of E“:IHTEE and humecanes in the Morth m'_ Tu‘um' he Eum w 4 E'r"j 5 m ”E.j' m I:I'!ll' 0%
tourism and mining. Marine ecosystems provide irreplaceable services including coastal defence, Thaes ﬂ'ﬂrw nave mm mnﬂqm for a:[‘:u'!ll'l w N mw over this I]H'ﬂ]_"'h'l withi hg‘ﬂ' winde amnd ramnizll rates
oxygen production, nutrient recycling and climate regulation. Unless we adapt and mitigate, - - - - . - -

climate change will threaten our economic prosperity and social well-being. m W E-m mmm m ME l'ITIEI an mﬁ- ﬂ'ﬂ ﬁm w'nh ﬂ'IEIBEl -EH:HTTI'-E

— | infrastructurs, as well 35 the damags Sons to natural 583 osfisnces ) ) _

e A M B g sueh 25 corals and mangraves. e AR Seslvel = projesiad ie e by = Arier o8 82w
il peimiapedibict pr i e Changing patteme of ranfall are having senous mpacts. Frolkongsad ENCEECNg & metre are poseible. In the northermn Canbbean, ssa
SohamGcemn pankonand. e | paensieges | oroughte ans lsading 1o sanous water avaiabilty issuss for kacal syl fiss could ba 25% highar than the giobal avarage due to other
gfgtﬁ:rﬁ%%ﬁdzggn www.oceanclimatechange.org.au v | p-npuE:lan amd tourists. Some of the most edreme mrﬂ SYarteE piysical factors affecting land slavation

in recant years have not been 2Esociated with humicans events; ) i o ] )

rather, they have been caused by extrams rainfall svants. This projectad rise in S6a level and severs Somme i ikely to increass
= e sk of storm surgs events for Caribbsan states, which will furthear
| Sea level in the region has nsen oy around 20 om over the past 100 Exaceroate riske to bicdiwersity, settlements and infrastnuciure 2Croes

yeare, increasing the sk of flooding. Carinbesn stabes.



What could an Arctic marine climate change impacts fact
sheet look like?




The Concept — basic v thematic

* Cover - key points

* Introduction - purpose, standard confidence, why all this matters and why rapid
translation of science into knowledge is needed, proven approach, body of evidence on
which to draw in the Arctic

e The facts - what is happenin%oand what may happen in the future on climate change
impacts - on the system, on biodiversity, on ecosystem services, on humans

* Regional impact hot spots perspective based around a polar view double page spread
map to show the challenges of impacts in context of wider Arctic environment change

e Pace of change - seen and anticipated for the Arctic - scale and magnitude - set against
histcl)orly with inset graphs and short case studies and also against pace elsewhere in the
wor

* Impact research priorities to plan for the future in the face of climate change - What we
need to now consolidate or fill gaps on and how to enhance connectivity and resilience
for adaptation

e Further information




The facts: impacts on the Arctic ocean system

* Temperature (air, sea-surface, deeper water layers)
* |ce extent (summer/September ice, ice quality)
* pH changes (surface waters, deeper water layers)

e Salinity (changes in salinity, with information on main areas of changes such as
glacier fronts/estuaries)

e Currents (changes in the overall current patterns)
e Shore-thaw and erosion (changes in shoreline)

e Changes in inland permafrost (input of nutrients, heavy metals, etc from land
increases?)



The facts: impacts on marine biodiversity

* Impact on ecosystems (changes in ecosystem structures) and habitats (areal loss,
changes in habitat distribution)

* Impact on “key species groups/species”:
e mammals,
* birds,
* fish,
* invertebrates,
* marine macrophytes
* and on the distribution and abundance of these

Which ecosystems, habitats and species are sensitive to climate change impact
(vulnerability and resilience for these)

How projected changes shift ecologically important features (e.g. ice edges
changing in space and time)?



The facts: impacts on ecosystem services

 What are the most important ecosystem services that will likely be impacted?

* Changing foodwebs, changing food quantities and qualities

The facts: impacts on humans

* Socio-economic impact on coastal indigenous communities

* Opening of new maritime traffic routes multiplying the amount of shipping
through Arctic.

Increased development of offshore petroleum and gas industry /offshore
constructions and energy infrastructure (oil rigs, cables, pipeline)

 Development of fisheries in new areas previously covered by ice or otherwise
not utilised.

Arctic tourism...

The facts: impacts on marine biodiversity




The process

* Agree the topics to be covered

* |dentify the experts to provide the backing papers




