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CLIMATE CHANGE AND COASTAL
ADAPTATION: USING GIS AND
VISUALISATION TO IDENTIFY ISSUES
AFFECTING COASTAL COMMUNITIES IN
ABERDEEN, SCOTLAND, UK

David R. Green, Guillaume De La Fons, Thomas Bedford, & Thomas Danks
\\ AICSM - University of Aberdeen & Aberdeen City Council
| Ny '

1 4 9 5
SEY UNIVERSITY QQQQBE ABEEN
of ABERDEEN e s

CITY COUNCIL

—_..



= IMCORE = Innovative Management “for “Europe’s Changing
COastal REsource

" Funded wunder the EU Interreg IVB programme
( ) - North West Europe — 6m Euro

" Project goal is to promote a trans-national, innovative and
sustainable approach to reducing the Ecological, Social and
Economic impacts of climate change on the coastal resources
of North West Europe.

" Partners composed of expert couplets from different
countries in NW Europe (UK, Ireland, France, and Belgium)
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PROJECT

APPROACH
EXPERT COUPLETS

SOCIO ECONOMIC
CONSEQUENCES

EXPERT COUPLET
PARTNERSHIPS
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UNIVERSITY OF ABERDEEN & ABERDEEN
CITY COUNCIL:

Each ECN to (a) Identify Climate Change
Issues, (b) Develop Scenarios, and (c)
work towards an Adaptation Strategy for
the ECN area
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Expert Couplet for Aberdeen

Please download our PDOF document to leam about the Expert Couplet
for University of Aberdeen and Aberdeen City Council

Click Here for the Aberdeen ECN Document

Academic partner

Aberdeen Institute for Coastal Science and Management,
Aberdeen University, Scotland.
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Investing in opporiunities

Mews Highlights
Conference announcement The
Hague (ML}, Adapting to Coastal
Change: local perspectives, 13™—
14" September 2011

Mew:Search our Databasze for
initiatives to manage coastal
risks linked to climate change
with Tagazan
Littoral 2010

Littoral 2010 Conference, Londan
S|4
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Three Workshops:

@ Climate Change and Coastal Communities — Awareness and Education

® Climate Change Scenarios Workshop — Generate CC Scenario(s)

® Coastal Adaptation Strategy Workshop — Generate CC Adaptation Strategy
® University of Aberdeen — GIS and GeoVisualisation Support and Tools

® GIS and Visualisation — a recurring theme throughout IMCORE
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S Tiats :'-:::::;---*--"--:_'__" TE CHANGE
& COASTAL CONIMUINITIES

® The aim of this workshop was to provide an introduction to climate
change and the potential issues it will create in the future

® What does Climate Change mean to you and your job?

® What are the major issues concerning Climate Change affecting you
and your job?

® What are you and your organization doing about Climate Change?
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,_j"'LOCAL IMPACTS

,

Increase in winter rainfall by 25%

UK Climate

Impacts Programme

P
)
® More intense storms
® Less snowfall by 90%
® Greater incidence of strong winds and larger waves
o

Increased flood risks from rivers and seas, as well as possible sea level
rise of 61cm

ater temperature increase may affect geographical distribution of
species and thus abundance of commercial species and marine

(Source UK Climate Projections 09)
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® The aim of this workshop was to raise awareness about the Impact of
Climate Change on Flooding in Coastal Communities in Aberdeen and
Aberdeenshire. Delegates were given the opportunity to investigate some
potential effects of Climate Change on flooding scenarios. They used spatial

datasets, GIS technology and other tools to visualize the flooding scenarios

@ Introduction
@ Presentation
@ Quiz

@ Games

® Team work

‘ysical and human aspects
k J
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® Developing a Coastal Adaptation Strategy for Aberdeen and
Aberdeenshire

® Use PESTLE analysis and Backcasting Scenario techniques to
develop the strategy

® Learn from the good practice and
experience of two other

and
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W—r
Sk )
— ' : Guide for the development of climate change

adaptation strategies

Methodology for IMCORE ECN aroas

ADAPTATION .
STRATEGY
GUIDELINES
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® Selected scenario: Coastal flooding in.. Aberdeen and
Stonehaven is predicted to increase in the future and the aim is
to reduce the socio-economic impact caused by this flooding to a
minimum

@ Use PESTLE analysis: Political, Economic, Social, Technological,
Legal and Environmental analysis
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Political
Politicians aware of coastal issues and problems.
Ensure participation of NGQ's and community organizations in development of political initiatives
(10).
s  Regional policy developments closely linked to evidence-base and mainstream strategies (1),
Economic
»  Coherent working between regional organisations leading to integrated and consistent regional
approach (6, 10]).
s Optimal economic development of coastal opportunities (11).
* Resourcing adequate to avoid short-term reactive planning (7, 9).
Social
s  Community Based Organisations (CBO's) are active in coastal decision making.

s Local community and CBO representatives formally involved in regional management architecture.
s Support for entrepreneurship of coastal businesses that assist with sustainable development (11).
Technology
* Data collection and monitoring strategies coherent across the region - minimal gaps and minimal

overlap (1).
* Integrated regional data storage and management with public access facility (I, 8).
*  Appropriate technology in place to maintain high environmental quality, especially in terms of
pollution (8).

Legal
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Clear leadership from EU and national policies.
Integrated regional subsidiarity and implementation of national / international laws and paolicies (10,
12).
»  Awareness of relevant laws and policies within community and NGO sectors.
Environmental
Evidence base used to provide long-term view of envirenmental change (4).
Communities aware of coastal change and potential impacts (6, 9).
Active local participation in adaptation response such as habitat creation.

Investing in Opportunities
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@ Fundamental to the overall process is to start this analysis from
the preferred future and then work backwards to identify actions
that will connect the future to the present

@ Backcasting asks: "if we want to attain a certain goal, what
actions must be taken to get there?”

@ Backcasting elucidates the steps necessary to move back from
ture to the present day and decide what is required to
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Group work: Brainstorming, Final analysissand PPT Presentation
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e The IMCORE Project finishes'at the end of
October 2011

-h

e How will the results of IMCORE be of value?

e How will the role of the ECN continue?

Qefia of Interreg Projects — Lasting Impact
e :
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e Draft Climate Change Adaptation Strategy (CCAS)
e Review Aberdeen work to date

e Review CCAS — International

e Framework: UoA and ACC

e Questionnaire (IMCORE) - UoA and ACC

e Draft presented to Aberdeen City Council (ACC)
e Considered for Future Policy
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® Getting 'their’ attention
® Getting the right' people involved

® Bringing ‘climate change people' together

@ Having a long-enough lead / preparation time to project
® 'Raising awareness' at a level beyond that of the
'media/press'

@ 'Convincing people' that climate change is important
ting 'Priorities’ right — at a time when other 'issues’
al economy, energy are deemed to be/

10re important
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® Keeping the 'momentum’ going
® Devising a 'do-able’ strategy
® 'Fducating'— the future generations — fitting CC to
the school curriculum
® 'Packaging’ up what has been done here — and output
from other projects e.g. CoastAdapt into something
'usable’ e.g. tools ( )

Qing Tool (DLT) (
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The Climate Change Forum

Losem ipsum delor sit omet, consectetur odinlscing eiit. Alquam ac accumsan lacus. Vestibiulum neque
nune, consectetur id rutrum vitae, parta ef odio. Nune nen torter furpis. Maurs non mossa eget mauns
gravida fincidunt, Petlentesque habitant morbi fistique senectus ef netus st malesuada fames ac turpis
=gestas. Phosslius fringila dopibus turpis, utlacinia nibh commode sget. Donec st omst locus foror.
Vestibulum in mi et it plocerct adipiscing. Quisque ut libero augue, sed ulamcarper leo, Donec
foucibus nulia neque. Integer ulfrices feugiat nulla quis inferdum. Cras nai diam, sogitris af molis eu,
dictum vitae Boero. Suspendisse sapien erat, voius a laoreet ut, foucibus vel ipsumn. Sed keo turpis, biondit
at tincidunt eget, pretium st erat, Mauris scelerisque, lsctus vitae parifitor aliauet, fgula srat convalis
ante, perttitor luctus quam torfor quis uma. Vestibulum ante ipsum primis in faucibus orcl luctus et uitices
pasuere cubilia Curoe; Sed egef dui mours.

integer mi leo, varius quis dictum o, Wlamcomer et maurs. Closs aptent faci sociosaw ad litora forquent
per conubia nostra, perinceptos himenasos. Nunc consequat felis et purss lacinia curus. Asneon
facinia malis ipsum, ot ullamcarper dul adipiscing ut. Vivamus su lectus vitae purss mattis inorest, Sed
pellentesque. odin sed consectetur molestie, nisi usto partiitor esf, quis venenatis velt orcu vitae sern.
Donec at vehicula mauris. Ut malessada anfe ut ipsum vehiculd id focllisis uma molestle, Suspendise
pulvinar diom sit amist mours dignissin rutrum. Vastibulum ante ipsum prmisin foucibus orel kctus et
ultrices posuere cubilia Curos; Nunc sulsmod elsmantum sem, vel consequat augue interdum sget.
Ciass apfent tacill sociosqu ad litora forquent per conubia nestra, per inceptos Himenceos. Maecenas
vivera varius libero ut honcus. Sed inferdum vulputate arcu nec varus. Proesent guis elif massa, vitae
volutpat odio. Vestibulum ante ipsum primis in faucibus orci ictus et ulfrices posuere cubiio Curae; Efiam
inmi uma, Nusia sit amet fringllla juste. Donec posusrs &nim ulomearmper odio dignissim vitae portitor
orem suscipif.
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Aberdeen Climate Change Action Plan What is IMCORE? CLIMATE CHANGE Regional impacts Local coastal examples

The Action Plan was written by Abardaen City Council :xntoe | IMCORE (Innovative Manageament for Europe’s Changing

mma:mm;mnmuimw ———— Eiin @
‘international and national advice mdiuiﬂd‘lﬂllgeit |  climate gin
indicates actions already underway by various services change mmlamhmwsm ltknrxsn What is climate change? S e ica |
within the Council or In partnership with other agencles, The | bl o s Decreased rainfal Insummer
Five actions centra around: | haw we can all adapt to change. IMCORE mmgn‘mmz the Iu;srféc.asul hakitats
h egws s
 Climate change community awareness ure. ports. ! ee b e T e i Ry e M Roterve
« Climata change business awarenass Iig defence, The scientists and pra(mu-smmaw inIMCORE
+ Climate chance and education |
- mnmdnnseandmrwnnlnﬂmhnm There is a regional mmm pmmmpofnccmzmm (EAE WEATHER EVENTS
cantre Aberdeen, working on coastal regeneration projects. = such as storms may lead ¢ rease In wirter rinfall by Up to 25%
I & an to severe mastal may cause Increasad flood risks fiom
human activities are induded erosion In places. ivers,suchas the Don
What can you do? Sources of further information in a coastal context

What are the drivers and the impacts? 8 Bon
Eneray tise: Use a greater proportion of enargy from
renewable soures such as wind, water and biamass.
Reduce the number of .Imllﬂ'm].l unrnlﬁmhu!dings

IMCORE: http:f/wwimeorssu: Aberdeen

SEATEMPERATURE CHANGES
oy cauiss the foss of native
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SE2 CHEMISTRY CHANGES

This: mme' et: iete alwdoueﬁc and a S Anthrop natives
Flooding: Updata your axisting emargancy flood planin ORISR NP AT A S (from burning
conjunction with the amargancy services : The Hadley Centre. balﬁ-dnlané WH!!IW(EIMIMHMW
o e - : St 4 | . i e AIRTEMPERATLRE CHANGES
prevent summer droughts i - sealevel ris . events. rature and
. ) (il “2’"-"“7'5"'“9"""" e md‘phﬂm{l:{nﬁllln& snowfall). The foll owing map and series g
reduca car business milaage | s Ren kel ks E 5 :ﬁﬂy munhmpmiwnwm-a. g - y ME' &?;mmm
i . s Energy Efficiency Best Practice = T ol mﬁnlwr. ﬂnl)nsmhwsumid
Wasta ; & naw ‘artitude'to waste reduction and. 8 i 5
il ¥ Sdxcoendo | RACsAmEn o ROk Climate change in a coastal context » SESIIVE LG S R L
commitment to racycling | itpe//www energy-sfficiency.goviuk! o Biindae theshipping, tansport and toursm.
-+ ke . — - P ) e [ maliti e s Al st
Lobbying: Make MSPs and MEPs ars avare e for | B iwmmi'ﬁ';mhumw-w e i : s ke e P el iy o
WJMMW&I o 3 t -d al the poss Sy % 4 - = — Hu“mnﬁmml‘
Education: Enable children to make wise dacisions about the | i e e 2 Proposedt
enviranment and resource use Climate changs. A resaurce for the local peaple
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\ ~ SciArt Solutions Limited —-www.sclartsolutions.co.uk
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Mewws Events
| Aberdeen IMCORE -
Pictures
20 December 2010

Aberdeen ECN to host
IMCORE project
meeting 2 - 4 November
26 Cctobsr 2010
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Video tutorials

This series of video tutorials has been designed to give an infroduction
to how ArcGlS can be used to study and visudalise the potential
impacts of climate chonge. and how to present the results of
geographic analysis using maps. The first three tutorials (divided into
three videos sach) cover three subjects related fo climate changs:
estimation of the population of areas ot risk from flooding.
identification of areqs with particular alfifudes within o Digital
Elevation Model, and analysis of areas likely to be flooded given o
particular amount of static sea level rise. A final tutorial, again divided
into three vidses, demonstrates the creation of o map to present the
results of processing from one of the tutorials.

Video Tutorial 1 - Evaluation of population vulnerable to flooding

1. Navigating ArcGis
2. Opening ond displaying mag layers
3. Analysis of map layers

Video Tutorial 2- Finding the highest and lowest elevations in an
area

1. Mavigaoting ArcGIs
2. Opening and displaying map layers
3. Analysis of map layers
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«—  Press & Journal - Newspaper
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Scientists consider impact of climate change on coast
EUROPEAN PROJECT TO DEVELOR UNIFED APPROACH TO SAFEGUARDANG VULNERABLE AREAS
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* Aberdeen City — Public display (Union Square),
Schools and Offshore Europe
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CoastalAdaptation.eu

Local adaptation to Coastal Climate Change In North West Europe

Home Why Adapt Guidance 9 Experiences About IMCORE

Home

Guidance: Develop your Coastal Adaptation Strategy

Let us guide you through the steps we took to develop our adaptation Strategies through an introduction and "before you
start” tips and our rapid e-learning course.

Identifyin
the Isft):esg

ing th
3 ossignngtre

Developi
2 pevelopng

Learning by doing: 9 Experiences
Each area across North West Europe has responded to the challenge of developing a strategy to adapt to climate change

under their own, unigue priorities and circumstances.
Pick your choice!

Marine leisure as

an opportunity while
coasis change.. &t
COASTAL ADAPTATION =
IN LOUGH SWILLY.

Some outstanding
issusitoolietc
from each ECN

Marine leisure as
an opportunity whike
coasts change.
COASTAL ADAPTATION
IN'LOUGH SWILLY,

Marine leisure as
an opportunity while
coasts change

ToolBOX

text hers

"It is people's life and
livelinoods that will be affected
by coastal change”

change ENGLAND Adaptation
togztrer [dentifying strategy CiMAte isue:
=ause management EAST

“Itis people's life and
livelinoods that will be affected
by coastal change”
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CoastalAdaptation.eu

Local adaptation to Coastal Climate Change in North West Europe

Home Why Adapt Guidance 9 Expenences ToolBOX About IMCORE

Home » @ Experiences b Absrdeen beach

Aberdeen beach

There are a wide range of threats to Aberdeen and its economic activity posed by
the potential of climate change The severity of the threat depends on the magnitude
of the effects. which cannot be accurately forecast, but for the short term this
appears to be relatively low for individual effects. Nevertheless. the cost of mitigating
all the impacts is likely to rise steadily and will represent an increasing burden for
the city A lack of knowledge, funds, experience. strong public and executive desire
to robustly address climate change issues is currently impeding significant
prograss, but projects such as IMCORE aim to help improve the situation

Climate change drivers and Coastal management

Aberdeen beach and the Queens Links area - situated directly behind it - {to the West) are important
assets for Aberdeen City. while the nearby harbour is 2 major centributor to the lecal and regional

ToolBOX

text hers

ENGLAND Climate g Identifying
Adaptation isue: EAST =0 C han ge

management strategy

™
Top lessons

text hers

“Itis people’s lifte and
livelinoods that will be affected
by coastal change”™

“Itis people’s life and
livelihoods that will be affected

by coastal change”
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International Conference, Field Trip and Workshop

The Hague - September 13th_15th 2011

http://imcore.eu/TheHagueConference2011/
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