The Arctic Marine Climate Change Impact
Fact Sheet project plan




Background

The Arctic Council has a unique voice to leverage in
communicating on the impact of climate change on the Arctic.
However, in order to do so successfully, the Arctic Council needs
something to complement the high-quality reports produced by
its working groups when addressing the intended target groups



Goal, main result & target group

The main goal of this project is to provide a new source of information on
how climate change affects the Arctic environment/biota, MPAs, and Arctic
Indigenous People’s lives and their culture

Based on the comments given yesterday, the final product will be two
factsheets reflecting the two main topics

The Fact Sheet is a PAME initiative but it will be carried out jointly with CAFF
and AMAP, an use existing scientific literature, and Indigenous Knowledge

Experts will compile this fact sheet and ensure that the content is correct

The prime target group are government officials, key experts and leaders of
enterprises working in the Arctic, but the factsheets should also be
understandable by everyone living in the Arctic



What have happened since October 2018?

FI, US, NO and the PAME Secretariat have revised the project plan based

on discussions with AMAP and CAFF when at the CAFF Arctic Biodiversity
Congress and when at the SAO meeting in Rovaniemi, but the comments
given at the pre-meeting yesterday are also acknowledged

The previous concerns of AMAP are now being dealt with (based on the
pre-meeting discussions)

PAME initiated this project but the project will be co-lead by the three
working groups, and the Arctic Council Secretariat is also involved

The final product will be stand-alone product (prototype), but it can be
developed further if the AC or its working groups choose to later on (in a
separate project)



Project details

The planned length of the project is two years and expected to begin in
May —June 2019

The final product(s) is intended for the Ministerial meeting of late spring
2021

The project benefit from having several co-chairs and project partners
(welcome!)

Interest to be involved in the project can also be confirmed later, e.g. in
spring 2019



Thank you



Examples of the UK Marine Climate Change
IMpacts Reporting Card presented at the 3rd

MPA workshop in Helsinki in 2017
(next slides)



MCCIP Marine Climate Change
Impacts Partnership

Marine climate

change impacts

This Report Card looks at climate change and marine biodiversity legisiation, with

~

a focus on the legisiation used to establish various fypes of marine profecied areas

Climate change Is rarely explicitly considered in marine blodiversity legisiation, but
mechanisms generally exist that could enable climate change issues fo be addressd

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

Flexibility is required in responding fo climate change impacts on marine protected
areas so opfions such as designating new sites, abandoning old sites and revising
management measures may all need fo be considered.

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

At the current stage of development for the Marine Sirategy Framework Directive,
further practical consideration of how climate change could affect targets for
the achievement of Good Environmental Status is required.

MOCEP SPECIAL TOPIC REPORT CARD 2008 n

Wordk in the Unded States by the National Oceanic and Atmaspheric Administraion (NOAA)* has identified that the longdemn
site-basad nature of madne protected arsas provides a disinct advantage in oddressing the impachs of dimate change

Providing a focal area where scientific montloring can lake place and the effechiveness of managemen! measures
can be assessed

Providing areas where non-climale stressors can be Providing ecologically connecled corridors for shitling
reduced, potentially leading fo beneficial effects outside species and habitats, with nefworks of marine prolecied
of the sile, such as the protecfion of bordering habilals areas faciltiating the range shifts of populations.

and enhanced produchion of marine species that

“spillover” inlo oulside areas.

Acting as control areas or sentinel siles for the
monitoring of climale change and ofher impacts,

Reducing risk and promoling resilience by encouraging particdarly where human activilies are controlled and
as high levels of divenily as possible. longderm moniloring is used fo identify frends.
Protecting habilats that can help mifigate climale Ufilising the involvement of stakeholders and local
change impacts by sloring carbon (e.g. sall marshes communities to promole public education on marine

and seagrass beds) climaie change impacis




Confidence assessments

Contributing authors were asked to consider the level of
confidence in the science for ‘what is already
happening’ and ‘what could happen in the future’ for
their specialist topics.

Authors were asked to mark an ‘X’ in the following grid to
indicate the current level of confidence in the science,
based on ‘level of agreement / consensus’ and the
‘amount of evidence available’ (see below for an
example from the fisheries topic for ‘what is already
happening’):

What is already Overall
happening (fisheries) Confidence
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Amount of evidence

In each of the full, peer-reviewed topic submissions, a
rationale is provided explaining why the authors have
assigned a low, medium or high level of confidence.

It is important to note that the confidence assessments
are for each topic taken as
a whole rather than for the
specific headlines included
in this summary report card.

Changes in confidence since the
2007-2008 Annual Report Card

Changes in the overall level of confidence since the
2007-2008 Annual Report Card are shown as arrows
within the confidence bars for each topic.

High Confidence 1‘
Medium Confidence
Low Confidence -

Each rating has an arrow to indicate whether there
is an increase, decrease or no change in
confidence.

Confidence may go up or down due to new data and
model outputs becoming available or through changes
in understanding of the science.

The majority of confidence ratings have stayed the same
since 2007-2008. However, nine have gone up, whilst six
have gone down.

2009 MCCIP Ecosystem Linkages
Report Card

The 2009 MCCIP Ecosystem Linkages Report Card looked
at five key issues (CO, and ocean acidification, Arctic
sea-ice loss, seabirds and food webs, non-native
species, and coastal economies) 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.



WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN

Temperature Medium Confidence 5 3
(Air and Sea)

Marine * Marine air and sea surface femperatures have risen over the * Models project that temperatures will continue to rise In UK and
Scofland: NOC:  norih-east Atianfic and UK waters in the lost 25 years. north-eastern Atiantic waters up until at least the 2080s.
Cofas; IMGL; « The largest increase in air temperature has been over the Howevet, In the next 10 years, natural oceanic and atmosphetic
MOHC;: PML; southern North Sea af @ rate of around 0.6° C per decade. varlabliity make It altficult to predict whether temperatures will
SAMS g0 up of down.

* The largest increases in sea surface temperature have occurred
in the eastern English Channel and the southern North Sea ot a
rate of between 0.6 and 0.8° C per decade.

 Although temperatutes are genetally Increasing, Inter-annual
vatlabliity Is high. 2008 UK coastal sea surface temperatures
were lower than the 2003-2007 mean.

habivbaialill Medium Confidence 3

L\_%TVNO& « Natural varlabliity In wave climate Is large and the role of « There Is no consensus on the future storm and wave climate for
anthropogenic Influence Is unclear. north-westein Europe, since projected future storm frack
* Increases in monthly mean and maximum wave height in the benaviour varles among afmospheric models.
north-eastern Atlantfic occurred between 1960 and 1990; « Predictions of storm benaviour used by the UKCP09 wave
however, this rise in wave height may be part of long-ferm model show storm fracks moving south, resulting In lower wave
natural variability. There has been no clear pattern since 1990. helgnts fo the north of the UK and slightly larger wave helghts

In some southern reglons, especially the south-west.

oo Ty
st High Confidence 4= Medium Confidence § 1

* Global sea level has risen at a mean rate of 1.8mm per year * Projections of change in the UK suggest a rise of between 12 and
since 1955. From 1992 onwards a higher mean rate of 3mm per 76cm by 2095, compared to a 1980-1999 baseline. This
year has been observed. approximately equates fo rafes of between 1.2 and 7.6 mm per

« Sea-level rlse measured over the UK Is consistent with the year respectively.
observed global mean. * Considering projected land movements, a greater rise in southern

regions of the UK is likely relative to the north.

Qcean Medium Confidence =

Acidification

PML; Bristol * The ocean is becoming more acidic as increasing amounts of * Oceans will continue to acidify with increasing CO, emissions.

Universify; MBA ~ atmospheric carbon dioxide (CO,) are absorbed at the sea « Whilst we have high confidence that ocean acidification will
surface. Models and measurements suggest about a 30% continue, subsequent impacts on ecosystems are less well
decrease in surface pH (an increase in acidity) and a 16% understood.

decrease in carbonate ion concentrations since 1750. ) . . . :
* Future increases in ocean acidity may have major negative
« The tate of change In pH Is faster than anything experlenced In  j0cts on some shell and skeleton-forming organisms by 2100.
the last 55 milllon years and Is causing concern for marine

ecosystems and specles.
é“‘“"'c sl Medium Confidence 4] Medium confidence 1t
onveyor
NOC: Cyc;faf « Daily observations of the Atlanfic heat conveyor began in 2004, e i is very likely that the Aflantic heat conveyor will slow this
MOI'iC' ' revealing substantial daily to seasonal variability. At present the century, with models predicting an average 25% reduction of
Roadlr;g record length is foo short fo determine inter-annual variability or pre-industrial strength.
University longer-term trends.

« Observations and ocean models piovide some evidence for
recent slowing at some latitudes, during the 1990s and early
2000s. Howevetr, we do not yet have compelling evidence for a
direct Influence of changes In the Atiantic heat conveyor on
climate In and around the North Afiantic over recent decades.

oy Medium Confidence -

Marine

Scotland: « The shelf sea and oceanic surface waters to the north and west « The sallnity of shelf seas and oceanic surface waters may
Cefas; IMGL; of the UK have become relatively more saline since the 1970s. decrease sligntly, though there are considerable uncertainties
NOC: PML: There are no clear trends in the shelf sea waters of the Irish Seq, due fo the Influence of climate-driven changes In precipitation,
SAMS ! southern Norih Sea and western Scotiand. evaporation, ocean cliculation and ice-melit.

« Salinity of the deep waters of the North Atiantic decreased
between 1960-2000 but has been stable for the last decade.



Coastal
Erosion
University of
Plymouth

Air-sea
Exchanges
of CO,
PML; Cefas;
UEA

Air-sea
Exchanges
of Heat

and Water
NOC

Uy CARIINY Huuen.

High Confidence 4 =

* Coastal erosion is a complex process that has a variety of
causes, with rising sea level being only one of them. Whereas

climate change and relafive sea-level rise are global and regional

phenomenaq, respectively, coastal erosion is a local process.

* Currently, around 17% of the UK coastline experiences erosion
(30% of the coastline in England; 23% in Wales; 20% in
Northern Ireland; 12% in Scotland).

* Where the coast is protected by engineering sfructures (46% of
England’s coastline; 28% Wales’; 20% Northern Ireland’s and

7% of Scotland’s is protected by arfificial siructures), steepening

of the intertidal profile and a narrowing of the infertidal zone
resulting from rising sea levels commonly occurs.

* Both coastal erosion and steepening of interfidal profiles are
expected to increase in the future, due fo the effects of sea-level
rise and changes to wave condifions.

Low Confidence NEW

« The ocean removes about one quarter of atmospheric CO,
emissions from human activity.

* Some areas of the ocean absorb more CO, than others; some
areas release CO, back to the atmosphere.

« The noith-west European shelf seas are thought fo be an area
of CO, uptake.

« The efficlency of CO, uptake by some areas of the ocean,
Including the noith-east Atiantic, may be decreasing.

« Increases In atmosphetric CO, will dilve an Inciease In the CO,
content of the surtace waters of the ocean. This Is expected fo
Inciease the partial pressure of CO, to double Its pre-industiial
level by 2050.

« The propoition of CO, from anthiopogenic emissions taken up
by surface waters may deciease as sea surface temperature
1ses (reducing solubllity) and CO, content Incteases (1educing
buffering capacity). Other processes that affect CO, uptake are
less well understood (e.g. stratification, upwelling, ocean
cliculation and primary production).

* The exchanges of heat and water between the ocean and the
atmosphere play an important role in driving variability in the
circulafions of both the aimosphere and the ocean.

« An Increase In ocean heat content has been Identiried, both

globally and for the Noith Atlantic since 1960 (with an
estimated upper limit of about 0.5 watts per squate metie).

« ODbtaining rellable predictions of future changes In the ali-sea
heat and nreshwater fuxes In the UK marine environment Is
difficult as the anthropogenic signal Is small and may be
strongly Influenced by changes due to natural varlabliity In the
climate system.



UK Marine
Climate Change
Impacts
Partnership’s
Reporting Card

WHAT IS ALREADY HAPPENING

® A 1000 km northward shift of warmer-water
plankton, with a similar retreat of colder-water
plankton, has been observed in the north-east
Atlantic over the past 40 years as the seas around
the UK have become warmer.

e There is a correlation between plankton shifts and
changes in various fish stocks.

e Abundances of some warm-water fish species
(e.g. tuna, stingrays, triggerfish) have increased in
southern UK waters during recent warming
periods (1950s, 1980s — 2002), while declines
were apparent during cooling episodes (1920s,
1960 — 1970s). Observations of rare fish migrants
to UK waters cannot be directly attributed to
climate change.

® Cold-water species have retracted north in some
regions (e.qg. North Sea) but not in others.

® There is little useful information on the effects of

® Poor breeding success, reduced survival and
population declines of black-legged kittiwakes in
recent years have been strongly linked to climate
change, in particular to warmer winters and
changes to their fish prey populations (e.g.
sandeels). Evidence suggests other species may
have been similarly affected.

e New marine life is arriving into our waters both by
migration and by human introduction.

® The number of different non-native species is
increasing in marine habitats and some are
causing major ecological changes.

@ Distributions of non-native species are currently
limited by water temperature.

o Warmer UK waters over the last three decades
are facilitating the establishment of some of these
species.

WHAT COULD HAPPEN

® Continued increase in sea temperature and ocean
acidification may exert a major influence on
plankton varniability, with implications for primary
production and climate control.

e Continuing temperature rises are likely to further
change fish distributions.

© There appear to be no special circumstances
that suggest marine mammals around the UK
should be severely affected.

© Sea-level rise may affect current haul-out sites for
seals, but the rate of change and creation of new
sites may allow their populations to adapt.

e As top predators in the food chain, marine
mammals may be impacted by changes affecting
the food chain that supporis them.

© Further declines in some seabird populations are
expected.

e Anticipated sea-level rise may reduce available
breeding habitat for shoreline-nesting species
(e.g. terns).

© Potential increased storminess could detrimentally
affect cliff-nesting colonies of seabirds.

e Future temperature increases could enable a
wider range of species to invade and become
established.

CONFIDENCE




UK Marine
Climate Change
Impacts
Partnership’s
Reporting Card

WHAT IS ALREADY HAPPENING

e Southern, warm-water species on rocky shores in
the UK have increased in abundance and range
with rising temperatures (e.g. purple acorn
barnacle has extended its range by 170 km since
the mid 1980s), whilst northern, cold-water
species (e.g. common tortoiseshell limpet) have
decreased in abundance.

@ Climate processes such as sea temperature and
waves can directly influence the abundance and
species composition of seabed communities.

e Localised effects through fishing impacts, habitat
modification and contaminants are also important
and make it difficult to assess the influence of

climate change.

WHAT COULD HAPPEN CONFIDENCE

® Continued extension and retraction of ranges with
rising temperatures of southern and northern
species respectively.

® Some new species will become established whilst
others will disappear from our shores.

©® Unknown.



Climate change: impacts on our vision for commercially productive seas

The impacts of climate change on the commercial services provided by our

seas are expected to be significant. Sea-level rise, coastal flooding and storms To access the full peer
and waves could affect ports, shipping and built structures. Fishing and fish reviewed reports, go to:
farming will be impacted by temperature change and plankion availability. """"""-""¢<=ip.org.uk/qm,p,.o('mcﬂve

Rising temperatures should have some positive impacts on coastal fourism
and marine recreation, whilst refreating Arctic sea ice may open up new (seasonal) shipping routes.

Where headline messages under each topic are new for 2010-2011, they are highlighted in bold text. Arrows show change in confidence
since the 2007-2008 MCCIP Annual Report Card. Where a topic is referred to in the ‘regional snapshot” map, a map symbol appears.

WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN
siopng | P . [T
DfT; University o -
of Plymouth « Refreating Arctic sea Ice Is Incieasing the accessibliity of the  « Sea-level tise of the magnitude projected by UKCPOS will
'Northern Sea Route’ between Europe and Asla for a limited Increase the vulnerabliity of port operations to flooding.
period of the yeal. In September 2009, fwo caigo ships « Future changes fo wind speed and storminess could lead to
symbolically utilised the "Northern Sea Route". reduced loads, route changes and resfricfions for some ships.
fourism Medium Confidence §J] Medium Confidence 1t
University * Climate change is increasing the frequency of months when « Warmer summers are expected fo lead fo an extended fourlst
conditions are more comforiable for tourists in north-west Europe season In the UK, especlally at the coast, leading to Increased
than in the Mediterranean. revenues, new Infiastructure, Increased employment and
enhanced watersport opportunities.

« Increased visitor numbers could overwhelm small coastal
communities with Implications for energy, water and waste
management and environmental degradation.

« Any Increase In coastal fiooding, eroslon and exireme events
would be expected fo Increase damage to coastal communities,
tourlst accommodation and fransport links, whiist aiso posing
an Increased safety sk to marine recreation activities.

— Low Confidence -

Structures
ABPMer Cofas * 100-year analyses of both mean and significant wave heights e Continued sea-level rise, changes to significant wave heights and
! ate typically used to Inform design ctiterla for offshote bullt any change to storminess could have an adverse impact on built
structures such as oll Instaliations. These studles reveal a high structures.
degree of natural varlabliity In wave climate, which makes * Any change in currents will affect structure erosion and patierns
Interpreting the Impacts of climate change on offshore bullt of scour both in coastal and offshore aregs.
stiuctures very difficutt. « Based on the UKCPOS projections only, bullt stuctures located
to changes In operational practices of offshote Instaliations. reglons will be Impacted the most by changes In winfer
* Sea-level rise has affecied the planning of coastal structures. significant wave helgnt.
g:’;;'f“ Medium Confidence =] Low Confidence -
Strathclyde « Thete Is evidence that locations where high catches of cod, « The UK Is expected to benefit from slightly (Le. + 1-2%
University; UEA haddock, plaice and sole occur, have moved over the past 80- compared to present) higher fishery ylelds by 2050, although
90 years. Climate change may be a factor but fishing and the Irish Sea and English Channel may see a reduction.
habitat modification have aiso had an Important effect. « Models suggest that cod stocks In the Celtic and Irish Seas

« Shitting distiibutions of fish, partly as a result of climate mignt disappear completely by 2100, while those In the Noith



Snapshots of marine’
~climate changeimpacts
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What is already
happening
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@

Improved envircnmental condifions
(i2. summer warming) for anchovy have
led to an increass in their abundance.

@
T ®

A general northward range shift is taking
Atlantic white-sided dolphins out of

UK waters. At the same time, stipad
dolphing are moving in from the south.

[ X3
7

Short-beaked common dolphins are
being sighted in the Norhem North Sea
and northemmast part of the Scottish
Continentd Shelf more regularly.

Wintering numbers of little egret
areincreasing on astuaries in
northrwest England.

The northwards movemeant of the
non-native Asian chub funicate Sfysio
clavahas acceleratad in the last decads
in rasponsa to fising s=a temperatures.

The nor-native Chilean oyster Osfrea
chilensis is increasing in abundance
and distibution in responsa to rising
sea temperatures and high plankton
avaiabilty coinciding with their
breeding s=ason.

Numbers of interfidal topshels Phorcus
(Csitihus) ineafus and Gbbula
umbilicalis ars increasing in responsa fo
fising sea femperaturas.

Population dersities of intarfidal
spacies, e.9. the honeycomb wom
Sabsfana aveolata, brown alga
Bfurcaniabifurcota and limpet Aafelia
dspreeso, are increcsing in response to
fising sea femperaturas

Eristol Charnel crustoceans have
shown an increase in abundance of
myysid shiimps (Schisfornysis spirfus.
cash hifer Mesodoos
sabberand Neomysé hfsgsr) and

responss to rising sea temperaturss.

Warm-water spacies are being
increcsingly targeted by recraational
anglers, for example tiggerfish on
nshore wracks.

The timing of spawning in sole has
shifted earlier at a rate of 1.5 weeks per
dacade since 1970.

What could happen

. 7  Awarmer northem North Sea will
favour deeperwater, warm-water
species (e.0. hake) but drive out
cold-water specias (2.9. haddock).

White-becked dolphin, harbour
porpoise and minke whale abundances
may decine.

Warming sea temperatures wil mean
the non-native Pacific oyster Crassosfrea
gias continues to expand northwards
and increcsa in abundancs, to the
datiment of native oyster Osfrea edlifis
and other bivalve spacies.

The metting of Arclic ssa-ice will further
encourage the use of paar fransit
routes betwean Europa and Asia by
commercial ships.

By the end of this century, populations
of horse mackerel and anchovy are
expectad to increass in northern waters.

Cimate projections suggest fish species
distribution will shift northwards at

a faster rate, from a current rate of
appraximataly 20 km per decade to an
average of 27 km par dacade by 2080,

~
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The highast number of propeartiee
at risk from coastd flooding is likely
to be around Yorkshire and the
Humber Estuary.

s
Bathymetry © Steve Gontarsk, SAMS




