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Project goals

To leverage and synthesize factual information from the Arctic Council’s work in a
layman’s format to communicate to decision makers and the public

Each fact sheet should preferably consist of 4-8 pages
Contribute to cross-working groups cooperation on common topics

Contribute to the outreach aspect of the Arctic Council and ensuring close
collaboration with the Arctic Council Secretariat

At the 3rd PAME MPA workshop the experiences of the UK Marine Climate Change
Impact Partnership’s Annual Reporting Card whas presented.

The UK experience would be useful for PAME since the Fact Sheet is likely to be
similar to the UK’s product



Main products

It is proposed that this project be developed in a stepwise approach by starting on
the following activities/work packages:

1. Develop a template/outline for the factsheets based on the proposed structure
2. Develop a “master” Arctic Council fact sheet on Arctic climate change impacts

3. Develop the 1st thematic factsheet on Arctic climate change impacts on MPAs
and indigenous people’s lives based on the “master” fact sheet.

4. The design and the desktop editing and publishing of the final products

Following are examples of possible thematic factsheets that could be developed in
collaboration and coordination with Arctic Council working groups. All thematic
factsheets would be based on the “master” template



Main products

"Master” Arctic Council fact sheet

Thematic Fact Sheets Thematic Fact Sheets PAME: Develop the 1st thematic
factsheet on Arctic climate change
impacts on MPAs and indigenous
people’s lives

AMAP

Arctic Monitoring and Assessment Program

EPPR

Emergency Prevention, Preparedness and
Response

CAFF

Conservation of Arctic Flora and Fauna

ACAP

Arctic Contaminants Action Program

SDWG

Sustainable Development Working Group




At the last PAME meeting (PAME-1-2018)

* |t became obvious that recent AMAP and CAFF activities resonate well with
this type of Fact Sheet, e.g. the CAFF’s State of the Arctic Marine
Biodiversity report, and AMAP’s climate change impact assessments

 We also realised that this Fact Sheet could be a joint product used by the
Arctic Council, produced by several or all of the working groups

* Representatives of AMAP and CAFF expressed their interests to be involved

* InJune 2018 the AC Sec. expressed its interest to be involved, but this must
be re-confirmed due to personnel changes at the AC Sec.



Steps taken prior to PAME-2-2018

 PAME Secretariat facilitated discussion at the March Working Group Chairs’
meeting regarding idea to develop fact sheet(s) and how to collaborate and
coordinate across Working Groups

* Based on outcomes of the Working Group Chairs” meeting, PAME Project
Proposer(s) to draft proposal in cooperation with other relevant Working Groups
with the goal of developing a joint Working Group proposal to be made available
in advance of Fall 2018 Working Group meetings

* Preliminary in-official discussions with AMAP at the Arctic Resilience Forum in
August 2018



Next steps

PAME Project Proposer(s) to update PAME on progress at PAME [I-2018

PAME Secretariat, in cooperation with other Working Group Secretariats, to coordinate
submission and presentation of a joint proposal to Fall 2018 SAO Meeting

PAME Secretariat to coordinate with other relevant Working Group Secretariats on the
identification of potential funding opportunities and development of draft funding
proposals, as appropriate

National funding opportunities should be explored as soon as possible (FI and NO
indicated that funding might be available depending on the outcome of PAME-2-2018



Thanks!




Example extracts from the UK MCCI Cards
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UK Marine
Climate Change
Impacts
Partnership’s
Reporting Card

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’):
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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 £ ot

specific headlines included =

in this summary 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

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.

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

Storms and
Waves
ERI; NOC

Sea Level
NOC; MOHC

Ocean
Acidification
PML; Bristol
University; MBA

Atlantic Heat
Conveyor
NOC; Cefas;
MOHC;
Reading
University

Salinity
Marine
Scotland;
Cefas; IMGL;
NOC; PML;
SAMS

WHAT IS ALREADY HAPPENING

* Marine air and sea surface femperatures 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 En. Channel and the southern North Sea at a
rate of between 0.6 and 0.8° C per decade

= Although tempetatures are generally Increasing, Inter-annual
vatlablilty Is high. 2008 UK coastal sea surface temperatures
were lower than the 2003-2007 mean.

« Natural varlabliity In wave climate Is large and the role of
anthropogenic Influence Is unclear.

* Increases in monthly mean and maximum wave height in the
north-eastern Atlantic occurred en 1960 and 1990;
however, this rise in wave height may be part of long
natural variability. There has no clear pattern since 1990

* Global sea level has risen at a mean rate of 1.8mm per year
since 1955. From 1992 onwards a higher mean rate of 3mm per
year has been observed.

» Sea-level rise measured over the UK Is consistent with the
observed global mean.

* The ocean is becoming more acidic as increasing amounts of
atmospheric carbon dioxide (CO,) are absorbed at the sea
surface. Models and measurements suggest about a 30%
decrease in surface pH (an increase in acidity) and a 16%
decrease in carbonate ion concentrafions since 1750.

The rate of change In pH Is faster than anything experlenced In
the last 55 milllon years and Is causing concern for marine
ecosystems and specles.

Daily observations of the Atlantic heat conveyor began in 2004,

revealing substantial daily to seasonal bility. At pres

record length is too short fo determine i annual variability or
longer-term trends.

Observations and ocean models provide some evidence for
recent siowing at some latitudes, during the 1990s and early
2000s. However, we do not yet have compelling evidence for a
direct Influence of changes In the Atiantic heat conveyor on
climate In and around the Noith Atiantic over recent decades.

The sheif sea and oceanic sul waters to the north and west
of the UK have become relatively more saline since the 1970s
There are no clear frends in the shelf sea waters of the Irish Seq,
southern North Sea and western Scotiond

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

WHAT COULD HAPPEN

« Models project that temperatures will continue to rise In UK and
north-eastern Atiantic waters up until at least the 2080s.
Howevet, In the next 10 years, natural oceanic and atmosphetic
varlabliity make It ditficult to predict whether temperatures will
g0 up or down.

« There Is no consensus on the future storm and wave climate for
north-western Europe, since projected future storm frack
behaviour varles among atmosphetic models.

« Predictions of storm behaviour used by the UKCP09 wave
model show storm fracks moving south, resulting In lower wave
helgnts fo the north of the UK and slightly larger wave helghts
In some southern reglons, especlally the south-west.

* Projections of change in the UK suggest a rise of between 12 and
76cm by 2095, compared to a 1980-1999 baseline. This
approximate uates fo rates of between 1.2 and 7.6 mm per
year respectively.

* Considering projected land movements, a greater rise in southern
regions of the UK is likely relative to the north.

* Oceans will confinue to acidify with increasing CO, emissions.

* Whilst we have high confidence that ocean acidific
confinue, subsequent impacts on ecosystems are |
understood.

 Future increases in ocean acidity may have major negative
impacts on some shell and skeleton-forming organisms by 2100.

j likely that the Aflantic heat conveyor will slow this
ith models predicting an average 25% reduction of
strial strength

« The sallnity of shelf seas and oceanic surface waters may
deciease slignhtly, though there are considerable uncertainties
due fo the Influence of climate-driven changes In precipitation,
evaporation, ocean cliculation and ice-meit.
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Climate Change
Impacts
Partnership’s
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Coastal
Erosion
University of
Plymouth

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

Air-sea
Exchanges
of Heat

and Water
NOC

* 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 structures (46% of
England’s coastline; 28% Wales’; 20% Northern Ireland’s and
7% of Scotland’s is protected by arfificial structures), sieepening
of the intertidal profile and a narrowing of the infertidal zone
resulting from rising sea levels commonly occurs.

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

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

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

= The efficiency of CO, uptake by some areas of the ocean,
Including the noith-east Atlantic, may be decreasing.

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

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

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

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

¢ [ncreases In atmospheric CO, will dilve an Increase In the CO,
content of the surface waters of the ocean. This Is expected to
Increase the partial pressure of CO, to double Its pre-Industiial
level by 2050.

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

« Obtaining rellable predictions of future changes In the ali-sea
heat and fieshwater fluxes In the UK marine environment Is
aifficult as the anthiopogenic signal Is small and may be
strongly Influenced by changes due to natural varlabliity In the
climate system.




WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN CONFIDENCE

Plankion A km northward shift of warmer-water @ Continued increase in sea temperature and ocean

SAHFOS plankton, with a similar retreat of colder-water acidification may exert a major influence on
;:hnk‘"-n has been © /ed in the north-east plankton vanability, with implications for primary
Atlantic over the past 40 years as the seas around production and climate control

U K M e the UK m ave become wanmmer.
a rl n e There is a correlation between plankton shifts and
CI i C h changes in various fish stocks
i Abundances of some warm-water fish species Continuing temperature rise likely to further
I m pacts MBA (e.g. tuna, stingrays, triggerfish) have increased in change fish distributions

southern UK waters during recent warmming
(I periods (1950s, whwle declines
Partnershi p’s were apparent uring coolig episodes (1%

1960 — 1970s). Obsen ns 0 uf h mlDHﬂL,

i to UK waters cannot be directly "_t ibuted to
Reportlng Ca rd C[m'wa\te'?hang;n = e

e Cold- /e retracted north in so
regions (e.g. Nort ) but not in others.

Marine e There is little useful information on the effects of
mammals climate change on marine mammals.
SMRU

Seabirds @ Poor breeding success, reduced survival and Further declines in some seabird populations are

JNCC, CEH population declines of black-legged kittiwakes in expected.
recent years have been strongly linked to climate Anticipated sea-
change, in particular to warmer winters and breeding habitat
changes to their fish prey populations (e.q. (e.g. terns).
sandeels). Evidence suggests other species may Potential increased storminess could detrimentally
have been similarly affected. affect cliff-nesting colonies of seabirds.

level rise may reduce available
for shoreline-nesting species

Non-native o New marine life is arriving into our waters both by Future temperature increases could enable a
species migration and by human intn:-curtl‘"n wider range of species to invade and become
Cambridge ® The number of different non-native established.
J / increasing in marine h’ltntat’ and some are

causing major ecoloc

Distributions of non-native species are currently

limited by water temperature.

Warmer UK waters over the last three decades

are facilitating the establishment of some of these

species




MCCIP ANNUAL REPORT CARD 2006

UK Marine WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN CONFIDENCE
Climate Change

Intertidal e Southern, warm-water species on rocky shore: Cx on and retraction of ranges with
Im pacts species the UK have increased in abundanc d range f southermn and northern
MBA, MECN with rising temperatures (e.q. purple Cie C

Partners h i p’S barnacle has extendex ange by

whilst n-::rther?n. col

Reporting Card

Seabed t as sea temperature and e Unknown.
ecology W ( fluence the abundance and
University of 5 composition of seabed communities.

Liverpool, MECN fiects through fishing impacts, habitat
modification and contaminants are also important
and make it difficult to assess the influence of
climate change.




UK Marine
Climate Change
Impacts
Partnership’s
Reporting Card

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

seas are expected fo be significant. Sea-level rise, coastal flooding and storms
and waves could affect ports, shipping and built structures. Fishing and fish
farming will be impacted by temperature change and plankton availability.
Rising temperatures should have some positive impacts on coastal fourism

To access the full peer

reviewed reports
» go to;
M.mecb.org.uklarelpmducllvo

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 fopic is referred fo in the ‘regional snapshot” map, a map symbol appears.

Shipping
DfT; University
of Plymouth

Tourism
Oxford
University

Built
Structures
ABPMer, Cefas

Fisheries
Cefas;
Strathclyde
University; UEA

WHAT IS ALREADY HAPPENING

« Retreating Arctic sea Ice Is Increasing the accessibliity of the
*Northern Sea Route’ between Europe and Asla for a limited
petlod of the yeat. In September 2009, two cargo ships
symbolically utllised the *Northern Sea Route”.

« Climate change is increasing the frequency of months when
conditions are more comforfable for tourists in north-west Europe
than in the Mediterranean.

« 100-year analyses of both mean and significant wave helghts
are typically used to Inform design ciiterla for offshote bullt
structures such as oll Instaliations. These studles reveal a high
degree of natural varlabliity In wave climate, which makes
Interpieting the Impacts of climate change on offshore bullt
structures very difficult.

« Thete Is limited published evidence that climate change has led
to changes In operational practices of offshore Instaliations.

» Sea-level rise has affecied the planning of coastal structures

« There Is evidence that locations whete high catches of cod,
haddock, plaice and sole occur, have moved over the past 80-
90 years. Climate change may be a factor but fishing and
habitat modification have aiso had an Important effect.

= Shitting distributions of fish, partly as a result of climate

WHAT COULD HAPPEN

« Sea-level rise of the magnitude projected by UKCP09 will
Increase the vuinerablilty of port operations to flooding.

* Future changes fo wind speed and storminess could lead to
reduced loads, route changes and resirictions for some ships

« Warmer summers are expected fo lead to an extended tourlst
season In the UK, especlally at the coast, leading to Increased
revenues, new Infrashructure, Increased employment and
enhanced watersport opportunities.

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

« Any Inctease In coastal fiooding, erosion and exireme events
would be expected to Increase damage to coastal communities,
tourist accommodation and fransport links, whiist aiso posing
an Increased safety 1isk to matine recreation activities.

* Continued sea-level rise, changes fo significant wave heights and
any change to sforminess could have an adverse impact on built
struciures

¢ Any change in currents will affect structure erosion and patierns
of scour both in coastal and offshore areas.

« Based on the UKCPO9 projections only, bullt structures located
In the southern North Sea and the ltish Sea and Noith Channel
reglons wiil be Impacted the most by changes In winter
significant wave helght.

« The UK Is expected to benerit rom slightly (Le. + 1-2%
compared fo present) higher fishery ylelds by 2050, although
the ltish Sea and English Channel may see a reduction.

« Models suggest that cod stocks In the Celtic and Irlsh Seas
mignt disappear completely by 2100, while those In the North




UK Marine
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' What is already
f happening

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

A general norttward range shift is taking
Atlantic whitesided dolphins out of

UK waters. At the same fime, stipad
dolphins are moving in from the south.

i) (& Short-beaked common dolphins are
baing sightad in the Nordhem North Sea

7 and northemmast part of the Scottish
Continentd Shelf more regularly.

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

The northwards movement of the
non-native Asion chub tunicate Sfysio
davahas occelerated in the last decade
n rasponss to fising s=a temperatures.

The norrnative Chilean oyster Osfrea
chilenss isincreasing in abundance
and dishibution in responss to rising
seq temperaturas and high plankton
avaiabilty coinciding with their
braeding ssason.

Numbers of interfidal topshels Phorcus
(Qsilnus) ineafus and Gbbula
umbiicalis are increasing in responsa fo
fising sea temperaturas.

What could happen

W 7 Awarmer northam North Sea will
favour deeperwater, warm-water
§ s (.0. hake) but drive out
cold-water specias (8.9. haddock).

White-beakad dolphin, harbour
porpoea and minke whale abundances
may decline.

7

Population densities of intartidal
spacies, e.9. the honi omb wom
Sabsfana aveoloto, brown alga
B¥urcania bifrcata and lmpet Aotslla
dspreesa, are increcsing in rasponsa to
nising sea femperaturas

Eristal Channel crustoceans have
shown an ncreasa in abundance of
mysid shimps (Schisfomysis spinfus
Gastrosoccus sphifer Mesodopsis
sabben and Neomyse nfegsr) and
prawns (Crangon crangon, Pondabs
monfagu and Polaemon ssrofus), in
responss to rising sea temperatures.

Warm-water spacies are being
ncreceingly fargated by recraational
anglers, for example tiggerfish on
rshore wracks.

° Warming s2a temperatures wil mean
the non-native Pacific r Crassosiea
& gibascontinues to expand northwards
and increasa in abundancs, to the
detiment of native
and other bivalve spac

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

By the end of this century, populations
and anchovy are
easa in northarn waters.

Cimate prc ns suggest fish species
detribution will shift northwards at

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

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

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

s ]




Thanks again!



