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‘Getting the message’
Delivering science to stakeholders through MCCIP

Paul Buckley
MCCIP programme manager




UK reporting on marine climate change impacts

www.defra gov.uk

The UK government has set out a vision for...

‘clean, safe, healthy, productive and
biologically diverse oceans and seas’

...yet as recently as 2005, ‘charting progress’, was unable to assess
potential impacts of climate change on the UK’s marine environment.
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MCCIP Annual Report Card 2010-11

Building a ‘science community’ view

(,-.\ e Latest report published mid-July 2010

CCIP Marine Climate Change
Impacts Partnership

Marine climc_lie e 100 scientists from 40 institutes
change impacts contributed on 30 topics

Annual Report Card 2010-2011

_ _ » 12 page-summary card with headline
ThislePoﬂ_cc:ldclsohkesa ﬁrsiloc.rlgt;?..mr o m essag eS

ons might aid our understanding of future
impacts.

« Communicates uncertainty on each
topic

 Highlights changes to ocean climate
(e.g. warming UK seas) and impacts on
biodiversity, cleanliness and safety
and commercial interests
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MCCIP report card
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MCCIP Marine Climate Change
Impacts Partnership

Marine climate
change impacts

Annual Report Card 2010-2011

The 2010-2011 MCCIP Annual Report Card provides the very latest
updates on how climate ch ffecling our seas. 00
anisation

a carbon exchanges, deep sea ha
are infroduced, along with a UK regional seas

pol
e projections might aid our understanding of future
marine climate change impacts.

h,to

2010-2011 Ann

Shows marine impacts are not just about
SLR, coastal flooding and erosion but
also on ecosystem functioning and habitats.

Potentially important impacts on
commercial interests such as ports and
shipping, tourism, fisheries and aquaculture.




MCCIP report card
Some key findings

Waters

Average SST ('C) UK Territorial

Ocean Climate

SSTs: Rising since 1980s around UK, esp. SE England.
2006 2" warmest since 1870 but 2008 relatively cool
showing importance of short term natural variability.

SST rises up to 3 deg C by 2100 around UK.

Storms and waves: Hard to tease out climate change
signal and future predictions highly uncertain.

Coastal impacts
Coastal habitats are being lost around the UK and
will be accelerated by sea level rise.

Coastal erosion affects 17% of coast and is expected to
increase as is coastal flooding, especially in E England.




MCCIP report card

Some key findings

Biological diversity
Mismatch in plankton production for higher trophic levels.

Northerly movements of plankton, fish, intertidals etc..
Reduced prey availability for some seabirds.
Non-Natives are likely to become established in future.
Harmful blooms may be increasing in some areas.
Commercial impacts

Fisheries: Some Iosses of coldwater species but some
increases seen (e.g. bass / squid). OA impacts on
shellfish in future?

Tourism: longer season, more comfortable than Med?

Infrastructure: potential high impacts through erosion,
SLR and storms. Major risks to ports and shipping possible.




Something else to worry about?

Marine vibrios are an important group of
pathogens with human health implications

Vibrio vulnificus is common in marine &
estuarine environments. Whilst infections

are rare (<100 yr/USA), it carries the highest
mortality rates of any bacterial pathogen.

Causes primary septicaemia and necrotizing
wound infections. Most cases involve the
ingestion of raw oysters.

Incidence of V. vulnificus is strongly
associated with sea water temperature.

During the unusually warm summer in Denmark
In 1994, 11 clinical cases of Vibrio vulnificus
infection were reported.
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Healthy and biologically diverse topics
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Climate Change: impacts on our vision for @ mxf:,’a;ﬂ::":ja

healthy and biclogically diverse marine ecosystemn Rkl XN

As the marine ecosystem is highly interconnected through predator-prey relafions, the direct impacts of ocean
climate change have "knock-on' effects up the food-chain. For example, recent warmer conditions and associated
changes in plankion abundance and geographical distribution have led fo reduced availability of prey fish for some
saabirds, which has bean strongly linked o recent poor breeding success and reduced survival rates.

Whene heodine messages under each fopic are mew for 20010-2011, they are highlighted in bold text, Amows show change in confidence
since the 2007-2008 MCCIP Annud Report Card, Where a topic is refermed to in the “regicnal snopshaot’ map, @ map symbol appears.

WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN

Shathelyde #In the Horth Sea, the population of the previously dominant and # Futura wamrning ia likely to alter the geagraphical distibution of
University important cold-water 2ooplankton speciss Colous fnmarchicus phytoplankton and zooplankton, affecting scoaystem sanvicss
has declined in biormaes by 70% sinca the 1960 auch oz axygen production, carbon sequesiration and

+Thara hos basn o nothward shift in the disiibution of mamy biegeochemical eycling.
plankfon species by mare than 10° latitude over the post 50
e,

# Tha saasonal timing of plankton production has altersd with
s0me species app=aring up to four to six weske earfier than
20 years ago, which iz having an efect on pradatars.

# Tha affects of on abnupt ecosystem shift in the lote 1980s were
most pronounced in regions of the nerth-aastem Atlontic neor
the 8-10°C sea surfoce temparature isctherm, a critical
tharmal boundary between ‘worm' and eold' water scosystems.
As waters warm this boundary hos moved northwards.

= 5oma fish distributions howe moved northwards ower the past =By 2050, climate change may lead to pelagic species (such oz
of

30 years by betwean 50 to 400km, with coldwater species herring and anchovy) moving northward by on average

such as monkfish and snaks blanny moving the furthast. At the E00km and damersal spacies (such as cod ond haddoek) by

same time, some hove moved into desper waters af on average  220km.

tate of about 3.5 metras per decoda. +Changes to currents may have an impact on the disparsal of
+ Warmes temparatures around the UK ars comsloted with poor fish aggs ond larvoa. It is anticipoted thot winter and sady

conditions for survival of cod lorvas ond cod growth, but apring spawners (such as cod and ploice) will experisnce poar

anhonesd growth rates in sols (o warm-water spacies). larval survival, whersos womar-water spacias (such as sprat)
+ Dindromous species (which spend soma of their life in bath may bensfit.

fresh and morine waters) such as solmon and el have besn

shown to be porticulady vulneroble to climote change (water

tamparatura ond river flow) with impaets on bath the fres hwatar

and marine phoses.

Medium Confidence & =] Low Confidence =
+Berwaen 2000 and 2008, the total number of seabirds *Models predict that by 2100, UK climate will no longer be
braading in the UK dacraosad by approximately 8% . Breading suitabls for greot skua and Aretic skua. The some modsls
success lso declined. Climate chomge is portly responsibla. pradict thot the geographic range of block guillemot, common
+Major changes in plankion abundance in the North Sea have gull and Arctic tern will shrink so that only Shetland and the
the reduction in quality and ofprey  Most northarly fips of mainland Scolond will hold breeding
species such as sandesls. calonies.
+The greatest reductions in breeding success of species most 'm‘”“h‘?:";’“m Eh"‘f:;r““:ﬂ”“;’: m(a“”t:r:)“b 4
sensitive to food shortages, such os Arctic skua, ng Ine-nesting ea (8.9 ani
kittiwaks and shag ara saen in the Martharn North Saa and create unfavourable foroging condifions ot sea, which may leod
Seottish Continantal Shelf. o starvation of adutts and chicks of some specisa.

Low Confidence [

# Evidance of impocta from climate change are difficult to +The mast likely impocts will be from changes in prey
distinguizh from the impacts of human adtivities such oz thosa distribution and obundance.

MCCIP ANNUAL REPORT CARD 2010-2011

thit couse prey depletion, incidental cophure in fishing gear,
pollution and disturbance.

« In the temperate zons, some species of toothad wholes and
dolphins are showing shifts in distribution, which maoy be linkad
to incraasing sea temparatures.

+Spacios that have relatively narow hobitat raquirements ara
tha most likaly to ba affected (e.g. shelf sso spacies like
harbour porpoise, white-beaked dalphin and minke whals).

«Reducad plonkton availubility moy ditectly affect some balesn
whale spacias that faed at least in part upan zooplanktan.

+Increased coastal flood risk could offect seal haul-out and
braeding sites in low-lying areas and coves.

WHAT IS ALREADY HAPPENING WHAT COULD HAPPEN
:}g‘ﬁm Low Confidence NEW] Low Confidencs NEW
« Dverwintering wader distibuions have shown an eastward and ~ »Waders and wildfowl may be mare susceptible to intermittent
norttrward shifr. In recent years numbers of some apecies have aavens waathar avents in the future.
declined as birds have overwinterad further sast in Europe os *Changes in the Arctic and sub-Arctic are axpected to lsad fo
condifions hove improvad thate. reduced availability of suitable breeding grounds and increased
« Ovarwintering wildfowl are showing similar distribution shifts. |pradotion prassurs.

Hor ncives
University; »The dishibution and reproductive copabilifies of many non-native = Changes in ocean physica ond chemiakry could fovour some
Belfast; Marine maring spacisa have besan limited by watar ter otive specias over nafi' i
Secofland; MBA  + Tha infroduced Pacific oyster (i gigos) spraad from = Currant 880 temparaturs prajections ars thought liksly to result
eystar forms in the early 1980s, becoming sstablished in in certain spacies such os Crossostrea gigas recruiting every
sauthern England. Similarly new salf-sustaining populotions are  year in Northarn Irslond, Wales and south-wast England by
now established in Northern Irelond with recruitmant eccuming 2040,
in fovourable years.
+ Rising water temp may hove he
expansion in range of o number of spacies such as the bryozean
Bugula neriting, previcusly restricted to warm water areas such
as pm“buuﬁ!l and the udn-ud Coo'oconthus
sio and spread napidly te
Devon in 2004, Cornwall in 2005 and Kent in 2008,

Comia

N.El‘mclgit:: = Coastol hobitats ore being affected by changes to the ameunt  + Continued sea-level rise, and other climate change related
National of sadimant baing suppliad and removad as a result of natunal foctors are axpected to hove an impact on the extant,
Coaslal processes and humon intervention. distribution and quality of various coostol habirots.
Consulfanis; # Past human intarvention ond medificotion of coastal habitots

meons they hove a reduced copacity to adopt naturally to

elimate chongs impocts.

intridl

:::M’ » Biodivarsihy is increasing in southern arsos oz wamn water »The further development of hard coostal defences to fackle sea-
apecies extand their distibutiors foster than cold water apecies Iewal rige could provide "stepping ahones’, snabling some rochy
ara refreating. ehome spacies to further expand their ranga.

.mq-.hmupua distributions of rocky shors speces «More information s required to quantify the impacts of climate
hove confinued with the ronge limits of southarn species ehange on seagrass bads, mudfiats, and other soft sadimant
maving up to 12km further north (e.g. Osifinws spacies) communities
batwaan surveys undertaken in July 2007 and July 2008,
+ Population abundances of tha topshall Sibbua umbiicalis have
increassd throughout the UK and in wormer southarn aneas they
hove switched to having two periads of gonod maturation per

yeor. This was obsarved for the first time in 2008/2008. Such a
i
warm

lati
pop '

!l
waters and lower latitudes.

Shallow and

m'::’hdol +We lock information on ecosystem dynamics over the range of  » Changes already documanted in soft-sediment communities

Cefas; Oxford shallow and shelf subtidol hobitats, which hinders our obility o ane axpectad to continue, ond probobly escaolate, in response to
identify and understand large-scale climate change sffects. the cumulative effects of seawater warming and ocean

Ml'"m‘ '."‘W'“;mw «Thera is no obwious signal of warming effects in sediments in acidification.

of Wales, southarn and south-western areas whera changes would be mest  » Cold-water coral spacies and maerl may experience shifts in

expetad. Howewer, changes in in seme o result of to raised seowater
lecations and the of praviously und: and alterad chamistry, with knock-on affacts an

m:mumuag.mmmm-um nm;nllrnumlﬂnlll funetion.
Athamas nitescens) suggest soma degras of dimata-influsnca.
« Increaned ssowater tamperatures hove baen linked with diseass
mnhum.:wuhmmnnui
—-mnm faliee
In |Mm and south-western areas.

Dosp-Sea
m"::’c « A datailed of climats ch on desp-sea mm:nmnmmmmmnmw
ecosystems is difficult due to the lnul!,.flndﬂul lbasaline data and oppropriate modsls ot thi
ohsarvations. Climate driven changes in surface woters could
alraady ba having a direct impact through the quantity of food
being delivared to the ssa bad in any given year.

ofa
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Confidence assessments

What is already
happening (fisheries)

Overdll
Confidence

M Medium .
L
L M H
—

Level of agreement/
consensus

Low

Armount of evidence

High Confidence
Medium Confidence
Low Confidence

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

 Authors asked to consider level of confidence in
the science for ‘what is already happening’ and
‘what could happen in the future’ for each topic

» Authors marked an ‘X’ in a grid-box to indicate
confidence based on ‘level of agreement /
consensus’ and ‘amount of evidence available’.
Selection scrutinised through peer review

e Changes in the level of confidence since the
last report card shown as arrows for each topic

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




In Summary.

N
MCCIP Marine Climate Change
Impacts Partnership

g the summary card only scratches
Marine climate y y
change impacts the surface!

Annual Report Card 2010-2011

The 2010-20

updates on Final proofing preprint NOT FOR CIRCULATION

- Full expert contributions, from

topics on di MCCIP ARC Science Review 2010-11
Tourism

| N which the headline messages were
pulled are available at:

and human

DrJane lubcher
Administrater of

Here are just o= ented that at local, regional and global scales tourism, and the
influenced by climate and weather. Climate change

ng the frequency of months when conditions are more comfortable for

ists in north-west Europe than in the Mediterranean. As a result, the tourism industry

xpacted fo grow in the UK and especially along the coast. Warmer summers are

season in the UK, especially at the coast,

new infrastructure, increased employment and

@ | L]
enhanced watersport oppol . s the UK, coastal tourism and marine recraation
is concentratad around differant natural and man-made. attraction In southern England,
thn s praferance for baach vi i ] take par in adra willedd | ] ] L
e activit Na arl
hl oUrism a fishing. Wi 2 Sl & e
=3 s

and in Northem Iraland

|ngw be experienced
mly' increase in coastal flooding, erosion and extreme events would be expected to
increase damage to coastal commui es. |D|.l'|s| accommodation and transport links,
whist also posing an increased safety risk to
to further identify the activities offerad in the dﬁnrnnt locations and to understal
anging marine climata on the To ensure sustainable developmant of
d the dir and mdwnct\mpa of cl
" perception. Changes in the marine climate have
a environment which m; ect the attractiveness to some touri
Further data collection and ressarch is neaded on the direct and indiract impact of climate
change that may affnct coastal tourhm such as the quality of the bnachn icoastal erosion),
s a lavel xtrema everts)
biadiversity iwildlife watching) and weather conditions (adventure spo
Increased visiter numbers could overwhelm small coastal communities with
implications for frastructure, energy, water and waste management and
envi ronmnnlal degradation. undﬂlstandlng Wa t."ﬂrvlng cap:u!v of the tnurM 5 s




Raising the profile of UK marine climate change impacts
Media coverage of the 2007-2008 ARC launch
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Climate change 'causes flood risk’
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New report in Scotland says marine climate change on the
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produced at the meeting in Edinburgh of the Marine
Climate Change Impacts Partnership, Scottish
Fishermen’s Federation chief executive Bertie
Armstrang said he welcomed the farum as a means far
providing clear infarmation on the current status of
climate change.
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MCCIP Ecosystem linkages report card 2009

MCCIP launched a ‘special topic’ report card in mid-2009
looking at ecosystem connections:

* Topics focus down from broad scale to local
scale issues (acidification — arctic sea ice - food
webs - non-natives - coastal economies and people)

» Aimed to help politicians, policy makers, advisors
and stakeholders understand how marine climate
change impacts come together.

Go to...www.mccip.org.uk/elr




From evidence to action in the marine ‘sector’
Understanding risk and adapting to change

* The marine and coastal ‘sector’ is very complex, with a
huge variety of issues and an incredibly diverse range of
stakeholders

« Scientific understanding of climate change impacts less
developed than atmospheric / terrestrial environment,
especially future scenarios

* Itis widely considered that marine adaptation work is in its
early stages in the British Isles, but high up agenda for UK
and DA’s

UK climate change risk assessment underway, will be
laid before parliament in early 2012 (then every 5 years). The
most ‘critical’ risks for the marine sector are now being
identified and risk ‘metrics’ agreed




MCCIP Marine Climate Smart Working

Doing our bit for adaptation...
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MCCIP Marine Climate Change
Impacts Partnership

Marine Climate
Smart Working

Understanding, communicating and celebrat
marine adaptation work in the British Isles

o

ing that adapling to the:
riority for

ain and

adaptation a
important o

« MCCIP is at a stage where we are well
established in communicating impacts
evidence, with strong buy-in from scientific and
stakeholder communities

* Now we want to build on this platform to help
stakeholders build adaptive capacity, no easy
task!

« MCCIP Marine Climate Smart Working
officially launched at same time as 2010-2011
report card

» Aims to work closely with marine sectors to
provide practical advice that sectors can act
on, not just high level principles.




Marine Climate Smart Working
How will we recognise success?

In 5 years time...

* The need and actions for marine adaptation are
widely recognised

» Government has a greatly improved evidence
base on marine adaptation action and associated
needs

e Greater communication across sectors leading
to enhanced activity on adaptation

* More actions being taken on adaptation

» Underlying science is better targeted and
delivered in a way that practitioners can use

e Greater visibility all round through MCCIP and
partners focussing the debate




MCCIP ‘phase II

What else does the future hold?

Autumn SS5T
2070-2098

e 2d expanded 5-year programme gets underway
soon with new adaptation work programme.

» A scientific ‘knowledge gaps’ paper soon

* New special topic on fish, fisheries and
aquaculture launched by end of 2011

» Full report cards every 2 years (with special
topics every other year)

e Provide advice on user needs for future marine
climate scenarios

 Facilitate provision of scientific evidence on
climate change for regional, national and European
marine assessments




Useful information

Email: Office@mccip.org.uk

Website: www.mccip.org.uk

Mailing list: e-mail us to join up, stating your job role & organisation




