Introduction to practicals

project

Mapping tranquillity and potential
wind energy



Geo 243

e | ast semester you (nearly!) all learned
how to use GeoMedia, and carry out
simple operations

e In the last exercise you combined many
of these simple operations to carry out a
Multi-Criteria Evaluation (MCE) — where
you identified ideal habitat for some
animal

e The methods you used were simple — but
the basic ideas were typical of elements
of GIS



Using GIS for making decisions

GIS can form part of spatial decision making

Typical real-world approaches involve modelling
some attributes which vary over space, and
integrating multiple attributes to identify
optimum sites

This information is then presented to decision
makers

Who are Swiss decision makers?



Spatial Decision Support Systems(SDSS)

e People make decisions (either rationally or
irrationally!)

e SDSS can be thought of as the tools or process
that decision makers can use to help them in
making decisions through:

— visualising the problem
— defining relationships between factors
— predicting outcomes through modelling

— evaluating how sensitive decisions are to changes in
individual factors (and also to uncertainty)

— visualising spatial relationships between potential
sites

e The following diagram visualises a framework for
SDSS
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What does it all mean!!

e SDSS aims to support, not replace, decision
makers!

e The diagram show the steps in the process of
SDSS and divides them up into three phases:

— The intelligence phase — here raw data are
collected, processed and visualised. The decision
maker can utilise exploratory spatial analysis
techniques to clearly identify the problem

— The design phase — here a set of possible
alternatives are identified through use of a range of
techniques

— The choice phase — finally we evaluate the
alternatives — perhaps one is chosen, or a range are
delivered to decision makers



Important aside

In real applications of SDSS, much of the effort
is invested in data acquisition, preparation
and integration

Typically, we have to model particular attributes,
often using complex models

Presenting results to decision makers is also
an important, and challenging part of the
process

SDSS is much more than simple MCE
We'll discuss this more later in the course



Two possible project themes

e Tranquillity e Wind power
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Mapping tranquillity

e What is tranquillity — Gelassenheit; Rihe??

“Tranquillity is primarily a natural resource. It reflects the
degree to which human beings experience the environment
unhindered by disruptive noise, movement and artificial
lighting and structures. In a densely populated, heavily
built-up country like England it is scarce and its distribution
IS uneven.”



Background and aims

e The Campaign to Protect Rural England carried
out a real study to quantify tranquillity over all
of England

e The aims were to “develop ways of identifying,
measuring and mapping tranquillity so that
it can be integrated fully into public policy
decisions”

e This is important because, in general, it is hard
to include “feelings” in planning decisions...



Basic methodology

e Initial pilot studies for small areas in the North
of England

e Two key steps:

— Survey to ascertain what tranquillity means to people
and factors that added or diminished it...

— Using basic Multi-Criteria Evaluation (MCE)
techniques (as in Geo243) weighted factors and
produced a “tranquillity map”



Finding out what tranquillity is

e Carried out through participative research
(interviews, questionnaires, group work) to
study 4 key questions
— What is tranquillity?

— What adds to it?
— What is not tranquillity?
— What lessens it?

e Look at thresholds for intrusion on tranquillity
(audible and visual) — when do things
significantly disturb us?
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Results of tranquillity survey

What tranquillity is — the top What tranquillity is not — the

8 survey responses top 8 survey responses

1. Seeing a natural landscape 1. Hearing constant noise from

2. Hearing birdsong cars, lorries and/or motorbikes
3. Hearing peace and quiet . Seeing lots of people

4. Seeing natural looking . Seeing urban development

woodland
. Seeing the stars at night
. Seeing streams
. Seeing the sea
. Hearing natural sounds

. Seeing overhead light pollution
. Hearing lots of people

. Seeing low flying aircraft

. Hearing low flying aircraft

. Seeing power lines
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These criteria must be operationalised



Example - Perceived naturalness

Subclass | Name Score | |
1.1 Eroad-lzaved woodland &
10,1 Dwarf shrub heath — dense &
10,2 Dwarf shrub heath — open & _
11.1 Fen, marsh and swamp & f
12.1 Bos & =
173.1 Standing water | canals 6 =
5.2 Setaszide 3 =
b1 Neutral Grass 3 <
Tud Calcareous 3 =
B.1 Acid Grass 3 5
9.4 Bracken 5 i 4
16.1 Inland Fock 3 !
Sl Improved Grassland 4 g
2.1 Coniferous woodland 3 r
4.4 Arable — cereals 2 =
4.2 Arable — horticultural 7
4.3 MNon — rotational horticuliure 2
17,4 Built up areas, suburban /rural developed 2
17,2 Built up areas, urban residential / commerdial urban industrial i
Perceived naturalness based

on survey results for
different landcovers



Implementing..

Grid Cell A

25om by 250m

Grid Cell B

2gom by 250m

Grid cell A
Subclass | LCM Subclaszses Score Area m® Percentage | Relative
Area Waturalness
4.1 Arable Cersals 3 1427801 22,85 af.55
B.1 Rough Grass | 5 401178 7.88 30.3
Grass
7.1 Calcarepus grass [ cafiiag 877 43.85
10.1 Dwarf shrub heath | & q7827.96 fo.52 30312
Total = 514.02
Grid cell B
Subclass | LCM Subclazses Score Area m*® Percentaze | Eelative
Area Waturalness
4.1 Arable Cereals 3 2f60.58 4.50 13.77
B.1 Rough Grass | 5 236833.54 38.13 190,687
Grass
2.1 Comniferons E 0540.8g 10,40 3143
wiodland
4.1 Arable Cereals E 1546.60 2,408 7.43
17.1 Built up areas, e 6fi75.04 i1 22,00
suburban rural
developed
17.2 Built up areas, 1 gagh.og B.q7 8,47
suburban /rural
developed
2.1 Coniferons q 11054.068 10.13 57.38
winodland
1.1 Broad-leaved o 577,29 5.72 34,34
wiodland
Total = 365.40

e Cell ends up with a

natura

e \Whic
natura

Nness score

N IS more

— Irchelpark

or Uetliberg?

e Mean value for a
3x3 window is used
to take account of

this...



Openness

Openness was considered to be associated with
tranquillity

One measure of openness is how much we can
see from a point

This was calculated with DEMs through
calculating for every cell how many cells were
visible...

We will return to the idea of visibility in the
lecture on viewsheds...



Results

e L ook at the map on
the left

e Which factors do
you think are the
most important?

e Do you think all
factors are
independent of each
other?




Source for the above examples

You can find a short and detailed technical report
(where all the images came from) on this work at:

http://www.northumbria.ac.uk/static/5007/lifepdfs/ap
pdf/Trang Main Technical Rep.pdf (Detailed
technical report on pilot study)

http://www.cpre.org.uk/resources/countryside/tranqu
il-places/item/1855-

(Shorter report on main study)

Could we apply this model directly in
Switzerland?


http://www.northumbria.ac.uk/static/5007/lifepdfs/appdf/Tranq_Main_Technical_Rep.pdf
http://www.cpre.org.uk/resources/countryside/tranquil-places/item/1855-

Wind energy

Most European countries have
commitments to increase use of

renewable energy

One potential source is wind

energy

The siting of wind
controversial

farms is

The question — where can we

put wind farms?

Who might care about this

guestion?

News report

Image from:

Operational Wind Farms

Last updated 21st November 2005
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http://www.bbc.co.uk/news/science-environment-13383917
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windfarm map unveiled for Wales

Seven areas across Wales
have been chosen by the
Welsh Assembly
Government for the
development of wind farms.

The aim is to increase the
amaunt of energy from
renewable sources by 10%
over the next five years,

Wind power is just one renewakble
energy source

There are around 400 turhines in Wales, and the strategy
confirms areas across mid and south \Wales for further
development, first set out a year ago.

The boundaries were outlined during the consultation process,
but are slightly smaller.

Environment Minister Carwyn Jones zaid he was confident that
the planning framework was "appropriate for Wales and will
enable us to meet our commitment to deliver four terawatt
hours of electricity generated from renewable sources by
2010".

Economic Development Minister Andrew Davies said they
would continue to work with local planners, the industry and
other key groups "to ensure progress on implementation of our
palicy and to enable effective planning for renewable energy
in all its farms".

The strategy outlines
development in the following
areas:

Clocaesnog
Forest O

e Clocaesnog Forest,

Where I Live
Take a look at the
latest frarm rmid Wales
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Wind farms

The key issues - and
hiow to influence what
happens

v In Pictures: Cefn Croes wind farm
16 Jun 05 | In Pictures

v 'Cuaick fix' row at £50m wind farm
16 Jun 05 | Mid wales

v Support for more wind farms
13 Jul 04 | Morth East wales

P OA: Wind and wave power
12 Mow 01 ] UK

v wfindfarms needed to meet
targets
21 Jan 03| wWales

v 4ifind farm spin-off for villagers
02 Apr 04 | Scotland

v Giant windfarm plan unveiled
16 Dec 03| Wales

RELATED INTERMET LIMKS:
» Friends of the Earth Cymru

v 4ifind farmn planning maps
v ifelsh assembly
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content of external internet sites
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Welsh Assembly
Government

Facilitating Planning
For Renewable Energy
in Wales: Meeting the
Target

Review of Final Report -
Research Contracts
105/2002 and 269/2003
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http://wales.gov.uk/topics/planning/planningresearch/publishedresearch/meetingtarget/?lang=en

2 BBC NEWS | Scotland | Ramblers attack pylon expansion - Microsoft Internet Explorer

2} BBC NEWS | Scotland| | Wind farm ‘maps’ generate new row - Fle Edk View Favortes Tools Help T

QBack M > Iﬂ IELI ;‘J /T‘:Search b T wl - El ﬁ ‘i‘“

Address @http:,l’;’naws‘bbc.co.uk,l'1;’h\,l’scotland,l’flEUUZf!Z.stm b EGO Links > @ -

File Edit Wiew Favorites Tools Help

z . —
O Back ~ > \ﬂ \El] A /- ! Search

Address @ http: ffnews. bbe.co.ukf1 fhifscotland 4454236, skm

News Front Page .25t Updated: Saturday, 1 Octobl File  Edk  View Favorites  Tools  Help N
Eavortes  Tooks O world BR E-mail this to a friend - o J
— = 7 - = - * B
NS (e Pags A Uk Ramblers attack p L = = B& 3
world ) |£| \ELI o England p » g
UK Wind f Northern Ireland  Plans to erect huge powe Address @http:,l’,l’news.bbc.co.qu1,|’hi,|’scot|and,l’463589?.stm M a Go | Links @ i
England filiress | €] hitpsfinews b co.ukj1 hifs scotland] Pylons across Scotland hg e
Northern Ireland The RSPB wales been attacked b_v t_he .
Scotland] series ofi Business Ramblers Association in on | Change edition
wales show the politics  3cotland, whao claimed thg
. would be "disastrous”.
Business 9 huge wi Health BB NEWS ukeorrion 51| WATCH BBC NEWS IN VIDEO
Politics for the He Education seottich and South c
A " cothisn an authern Ener
. i s Mat Last Updated: Thursd 301 2005, 13:47 GMT 14:47 UK
Health -eWis News Front page L2t lpdatad. ] C'E_';Zinzl:;: plans to upgrade electricity || News Front Page 2% SRORIERE JIIEEAY, 25002 & o
Education " it world = -E—mall this om0 pylans from Beauly near world B E-mail t-hls to a friend = Printable version
Science/Nature th:{;aig;u Engla:; wind far Im‘frrkwes_shto Dennsla close to Uk Council backs huge wind farm plan
Technology X Have Your Say Falkirk with 600 pylons, som England
Entertainment Scottish mg Northers Treland ::aursl: ;l;::; Magazine Northern Ireland Plans to build the largest SEE A
the scale o Scotland] SSE spokesman Alan Young Scotland] onshore wind farm in Europe v Green light for Lewis wind farm
wales have been 3 I PIETES ceential have been approved b 28 Jun 05 | Scotland
Have Your Say - Business SCOttish Exel week at a Glance ' Wales comhairl IJIJE_I S\f v Wind farm 'catastrophic' for isle
Magazine The_Charlt\‘ Politics Country Profiles i Business \:'Fm talr Elnlan CI ean i lar 18 May 05 | Scotland
In Pictures turbine de Health Fifty-two tur In Depth But Cameron IVIC?NBISh, RAS Politics (Western Isles Council). v Greenpeace opposes wind farm
Week at a Glance  NEVE an ury Education 9N the Egbum_l Programmes '2Mote and environmentally Health o . . Blan
SRy Braties Science/Nature 23" Dunbar | e Education AN application by Lewis wind 06 Apr 05 | Scotland
But the de Technology ="r2atng up t Part of the proposed line ru Science/Nature POWET for a 209 turbine wind v Plans lodged for major wind farm
i Eepin R i Park farem i h Lewi : 01 Nov 04 | Scotland
limited the Entertainment ark. hnol arm in Marth Lewis, casting 5 i
Programmes The develop Technology — -
) . £400m, was passed by 19 cornhairl Eil i ted i
Have Your Say  turbines by tif Entertainment i e i far 220 2729 T RELATED BBC LINKS:
EHEE SPORT If it was b : 100.000 hom The firm plans 200 fewer votes to eight on Wednesday  favour of the wind farm plans » conttish Polit :
th fi Magazine ! NEWSWATCH pylons than present, but th — evening. cottish Politics
narth fram Lo USRS . would be larger. S W RELATED INTERNET LINKS:
of the FirtH| week st a Glance  BUt Claims by Magazing . . . v Camhairle nan Eilean Siar
Country Profiles  the forefront _ In Fictures 1t was approved despite maore than 4,000 objections. {Western Isles Cauncil)
by a researc SSE said the pylon line woull
NEWSWATCH In the wes In Depth chin power produced by nawl|  Wesk at a Glancs ) ] ] v Amec
Falkirk and Programmes PR P ¥ Country Profiles  However, the Scottish Executive must grant planning » RSPB Scotland
EEE SPORT The site wil wind farms and hydra sche f, Permission and it could decide ta hold a public inquiry. v Soottish Executive
. Renewables in the Highlands and islands In Dept R
Ann MoCall Power Consul customers further south, Programmes o ) _ _ Britis EHBI’_QY ]
charity, tol EEE sFoRT In addition, the Royal Society for the Protection of Birds » Moorland Without Turbines
,
illustrate td The work is d M MeMeish said it was cond (RSPB) _P}as stated that it is willng to take the matter to :\L.-'\ews \.D\ff SdcoFt\and
how this ddl [ETSTe years to com "energy highway" in a remot Europe if necessary. ewis Wind Farm .
essentially new jobs co The BBC is not responsible for the
the canstrue v The council also approved by 22 wotes to 7 an application by =°"= of external internet sites
"By selecti NEWSWATCH Beinn Mhor Power for 130 turbines on the Eishken Estate,
Deputy Enter gll * Bus drivers strike as talks stall
under EU Allan Wilson e e . [ Bt fof o ot
legislation extension on the Lammermuir  (Swap) 5 Some ;ounm_llors accused the (g The economy of the inburgh joins climate protes
- o Hillz site the green light an authority of ignoring public Western Isles is in trouble. v Stuck passengers offered refunds
b Tuesday. opinion, but those in favour We are on our knees * Dolly expert lzads stem research
] Hetp: firews. bbe,co,Uky 1 hifscotiandr4f argued that the social and _ 99 [ | whatis RSS?
He said: "This is good news for our renewables sector and will 3 economic benefits far Councillor Anne Macdaonald
Egﬁcompletlo‘n‘ increase the current generating capacity to : outwaighed the
< disadvantages. + Thousands attending Best funeral
&) » Hostage envaoy arrives in
Local councillor Anne Macdonald said: "The government has Baghdad )
given our area a title of autstanding beauty. It is heautiful, * MPs urged to set pensions
e R . L ST examole v
< >
&) ® Internet




Using the literature

o It is important that you use literature to justify
choices and choose a focus

e Think broadly — for example tranquillity can be
linked to ecosystem services

e You'll find a recently published special issue on
renewable energy here:
http://www.mdpi.com/journal/ijgi/special issues
/renewable-energy-ijgi#published

e Both of these questions are also highly
political — big changes in UK policy with respect
to onshore wind power



http://www.mdpi.com/journal/ijgi/special_issues/renewable-energy-ijgi#published

Summary

Your aim is to model either tranquillity or
potential for wind energy for Kanton Bern

You don’t need to decide which right away

In the practicals, we will introduce useful
techniques before you work independently
on a solution

You have lots of freedom in developing a
solutions — to get a good mark you should use
it!

Ask us if anything is unclear...



