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» Background/context
 CCVE Project

» Landscape capacity analysis
— Impacts of visitors on the landscape
— Impacts of climate change on landscape
— Socio-economic impacts on landscape
— Preliminary conclusions

* Integration into policy response



Landscape — atourism resource

Landscape is a zone or area as perceived by local people
or visitors, whose visual features and character are the
result of the action of natural and/or cultural factors

The landscape has an important public interest role in the
cultural, ecological, environmental and social fields, and
constitutes a resource favourable to economic activity and
whose protection, management and planning can contribute
to job creation (European Landscape Convention)




Impacts of tourism on landscape

The continua'l'im_":“ ase-of- __"fbu.tfsmmdustry has
prompted discussion 0 adverse Impacts on the natural
environment
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Visitor impacts include air pollution and congestion,
overburdened mfrastrucaIure‘-dLstqrban@ of W|Idf|re
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Impacts of climate change on

landscape

« Landscape is also vulnerable to direct impacts
of climate change

* The extent that climate change will impact on
landscape will vary depending on the degree of
change and the response of natural
components to change

* Socio-economic changes such as differing
policies and development structures will impact
on both the degree of climate change and the
landscape directly
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The Regional Climate Change

Scoping Study

T

there are potential benefits B/erybedy has an.Impack

resulting from climate
change in some economic R e
sectors, especially tourism |
and recreation, but we can
be less certain about the
scale of such benefits and
they are unlikely to be
distributed evenly across
the sector” . North West
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CCVE Research Framework

Visitor
Economy
SlmEle Pressures |* Responses
Change
State of the Impacts on the
landscape »| landscape and its
utilisation




The case study landscapes

Lake District

1. Integrity of the Sefton Dune System

2. Moorland wildfires in the Peak District
3. Footpath erosion in the Lake District

4. Public Spaces in Manchester city centre

Provided by NWDA
Maps produced as part
of the CCVE project,
CURE, 2005




CCVE Conclusions

« Climate change will not automatically boost the visitor
economy of the UK through stimulating a growth in
visitors

« Development of adaptation strategies important to
sustain the quality of landscapes

+ Key recommendation was to use landscape character
areas as a basis for assessing sensitivity at the regional
and landscape scales, in order to scope out climate
change impacts

e .




Landscape character areas

Landscape character
IS a distinct and
recognisable pattern
of elements that
occur consistently in
a landscape

Landscape character
areas are the
discrete geographical
areas of a particular
landscape type

Landscape Character Areas

B 5. Border Moors and Forests

6. Solway Basin

7. West Cumbria Coastal Plain

8. Cumbria High Fells

8. Eden Valley

10. North Pennines

1. Tyne Gap and Hadrian"s Wall

17. Orton Fells

18, Howgill Fells

B 9. South Cumbria Low Fells

20, Morecambe Bay Limestones

21, Yorkshire Dales

31, Morecambe Coast and Lune Estuary
B 32, Lancashire and Amoundemess Plain
33, Bowland Fringe and Pendle Hill

34, Bowland Fells
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[ ] 35 Lancashire Valleys
[ ]

[ ]
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36, Southern Pennines

51, Dark Peak

53, South West Peak

54, Manchester Pennine Fringe
55, Manchester Conurbation
56, Lancashire Coal Measures
B 57. Sefton Coast

[ ] 58. Merseyside Conurbation

B 59, Wirral

60, Mersey Valley
[ ] 61. Shropshire, Cheshire and Staffordshire Plain

[ ] 62 Cheshire Sandstone Ridge
[ | 64. Potteries and Churnet Valley

\ 0 20 40 &0 80 100 Kilometers



Follow-on Aims

1. To explore current visitor capacity
through the framework of landscape
capacity analysis

2. To explore future impacts of climate
change and socio-economic scenarios
on visitor capacity (ongoing research)



Methodological Approach

« Landscape capacity analysis is used as a framework
for assessing visitor capacity

« Landscape capacity is the ability of a landscape to
accommodate different amounts of change or
development of a specific type which reflects:

— The inherent sensitivity of the landscape (both the sensitivity
of the landscape resource and its visual sensitivity)

— The value attached to the landscape

« Thus it is the ability of a landscape to accommodate
visitors that is of interest



Methodology for

Landscape capacity analysis

Landscape
Capacity to

accommodate
specific type of
change

:

MNeed to specify key
aspects of the specific

change or development
that are likely to have an
impact on the landscape.

e.g. For turbines:

Tall structures
Mﬁ“q"il‘lg sStructures
Clusters from -3 to 10-30
Access roads and
low level structures
Potential intervisibility

Landscape
Character
Sensitivity

Based on judgements
about sensitivity of
aspects most likely to
be affected e.g.

Matural Factors
Extent and pattern of
semi-natural habitat

Cultural Factors
Land use
Enclosure pattern

Landscape

Qruality/Condition
Representation of typ-
ical Character

Aesthetic Factors
Scale

Enclosure

Fattern
Form/Line
Movement

Wisual
Sensitivity

Based on nature of
change and inter-
action with visual
aspects of landscape
e.g.

neral wisibili
Land form influences
Tree and woaodland
cover

Population

Mumbers and types of
residents

Mumbers and types of
Visitoirs

HMitigation Potential
Scope for mitigating
potential visual
Impacts

Landscape
Value

Designations
Mational
Local

Other Criteria
indicating valye
Tranguillity
Remoteness
Wildness

Scenic Beauty
Cultural Associations
Conservation
interests

Consensus on value

Factors to consider when
assessing landscape capacity

Source: Swanwick, 2002




Analytical Process

Spatial analysis using GIS

Concerned with ability to
accommodate use by
walkers

Indices used to represent
factors in landscape
capacity that relate to use
by walkers

Indices combined using
matrices and classified
into 5 classes of
vulnerability from very low
to very high

/

Landscape
capacity

T~

Landscape Landscape
sensitivity value

Landscape Visual

character sensitivity

sensitivity

y A 4 \ 4
Soil erosion Tranquillity Designated
vulnerability sites




Soil erosion vulnerability

Soil erodability Soil erosivity Land cover
@ @ vulnerability

(slope + soil texture) (Fournier +
Bagnouls-Gaussen)

Land cover
vulnerability
Soil erosivity B 1 Very high
Soil erodability :
- 1 Very high i
B 1 very high ryhig - 2 High
B - o I 2 High . 3 Moderate
I 2 moderate 3 Moderate | | 4 Low
4 Low 4 LD ol
o W
| 5 Very low T ; 9 Very o
) 6 Water | | 5 Very Low . Water
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erodability

Slope class 4 3 2 1

Soil

Texture class Steep Moderate Gentle Level

slopes slopes 3- slopes 2- ground
>7° 7° 3° <2°
Sand
Soil texture
= _ Loamy sand Ve Hiah Slope
| | 1 Sand, loam, silt ry |g
— Sandy loam : Moderate ;
- 2 Silty clay loam 1 Sandv sil H |gh (Moderat N Very low [ | 0-2 Level ground
[ 3 Other mineral soils andy silt (H|gh)* e)* (LOW) | 2- 3 Gentle slopes i
- 4 Peat Ioam L _| 3 - 7 Moderate slopes
5 Dune sand Sllt Ioam - 7 + Steep slopes
I & water . .
Si Ity Clay H Igh Slope converted from OS
2 loam (Moderat | Moderate Low Very low | Lendiemn Penotama DTM
*
e) 50x50m Raster
Other mineral
3 soils Low Very low | Verylow | Verylow
N
0 10 20 40 60 0
E A [T Kilometers
' Cl_ HJ- 20 40 &0 80



Soil erosivity

MFI =12
2 Pi2/P

i = 1 (Arnoldus, 1980: 130) 2 -

Where:
MFI = Modified Fournier Index 4
Pi = monthly rainfall _ 'F"
P = annual rainfall Fournier index
I 1 Very high (200+) )
I 2 High (160-200) r
I 3 Moderate (120-160)
| 4 Low (90-120)
|| 5Very low (0-90)
BGlI = 12
2 (2ti—Pi) . ki
=1
Where:
ti = the mean temperature for month i N
Pi = the total precipitation for month i A I R AT

ki = the proportion of the month during which 2ti — Pi >0



Land cover vulnerability

Land Cover

- 1.1 Broad-leaf / mixed woodland
I 2 1 Coniferous woodland
Il < 1 Arable cereals
- 4.2 Arable horticulture
Il < 3 Arable non-rotational
E 5.1 Improved grassland

5.2 Setaside grass

6.1 Meutral grass

7.1 Calcareous grass
- 8.1 Acid grass
- 9.1 Bracken

I 10.1 Dense dwarf shrub heath
10.2 Open dwarf shrub heath
11.1 Fen, marsh, swamp
I 2.1 Bog (deep peat)

I 12 1 Water (inland)

- 15.1 Montane habitats

16.1 Inland bare ground
I 17.1 suburban / rural development
- 17.2 Continuous urban

18.1 Supra-littoral rock

19.1 Supra-littoral sediment

20.1 Littoral rock

21.1 Littoral sediment

-21.2 Saltmarsh
-22.1 Sea / estuary

Land Cover Map 2000
25x25m raster

60 80

N
A 0 10 20 40
Kilometers

Vulnerability

Land cover types

class
Arable horticulture; acid grass; fen, marsh,
1 swamp; bog (deep peat); montane
Very high habitats; inland bare ground; supra-
littoral sediment; saltmarsh
5 Arable cereals; arable non-rotational;
High neutral grass; calcareous grass; open
g dwarf shrub heath; littoral sediment
Broad-leaf / mixed woodland; bracken;
3 .
Moderate dense dwarf shrub heath; supra-
littoral rock; littoral rock
4 Coniferous woodland; improved
Low grassland; setaside grass
5 Suburban / rural development; continuous
Very low urban




Landscape capacity

Landscape

Visual sensitivit Landscape value
character sensitivity W y G P




Visual sensitivity

* Visual sensitivity is the
general visibility, or
presence and size of
populations

» Landform, land cover
and tree cover/pattern
are important elements
of visual sensitivity

 CPRE tranquil areas
capture the experience
of visitors to the
countryside

A 0 10 20 40 60 80

Visual sensitivity
I 1 Very high
B 2 High

|—| 3 Moderate

| 4 Low

| 5 Very low

Kilometers




Landscape value

Landscape designations World Heritage Sites
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Landscape capacity

Landscape

Visual sensitivit Landscape value
character sensitivity W y G P

. )
N 4

F

H
Actual soil Visual sensitivity \.__’j;f ;: ‘i" .
erosion risk I 1 very high ' B R
B  very high B 2 Hioh Landscape value " f
- 2 High [ 3Moderate - 1 Very high Vi ?
[ 3 Moderate 4Low I : High /‘f
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Landscape capacity

Visitor capacity g \
B Water faey »
- Very low &
- Low
:_I Moderate

High
|| Veryhigh

N s Kilometers
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Capacity of landscape character

alreas

« Some landscape
character areas are
particularly sensitive to
visitor use

e.g. North Pennines (10),
which has high landscape
sensitivity, high visual
sensitivity and is a high value
landscape

Landscape character areas

5 Border Moors and Forests
6 Solway Basin

7 West Cumbria Coastal Plain
8 Cumbria High Fells

9 Eden Valley s
10 North Pennines

11 Tyne Gap and Hadrian's Wall

17 Orton Fells L

18 Howgill Fells
19 South Cumbria Low Fells

20 Morecambe Bay Limestones
21 Yorkshire Dales {

31 Morecambe Coast and Lune Estuary
32 Lancashire and Amounderness Plain -

33 Bowland Fringe and Pendle Hill
34 Bowland Fells

35 Lancashire Valleys

36 Southern Pennines

51 Dark Peak

53 South West Peak

54 Manchester Pennine Fringe

55 Manchester Conurbation

56 Lancashire Coal Measures

57 Sefton Coast

58 Merseyside Conurbation

59 Wirral

60 Mersey Valley

61 Shropshire, Cheshire and Staffordshire Pla
62 Cheshire Sandstone Ridge

64 Potteries and Churnet Valley
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N
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Impacts of climate change on

landscape
Visitor
Economy
Climate
Pressures Responses
Change P
State of the Impacts on the
landscape »| landscape and its
utilisation




Impacts of climate change on

landscape

Climate change is likely to affect components of the landscape, for
example:

Natural environment

— Sea level rise will displace ecosystems, alter sediment dynamics and
increase the vulnerability of social infrastructure

— Changes in temperature and rainfall will affect habitat and species
composition by changing the available climate space for species

— Higher temperatures and lower rainfall in summer will increase wildfire
risk
Land use

— Warmer average temperatures and a longer growing season is likely to
change crop patterns and land cover, affecting land cover vulnerability
and therefore, soil erosion risk

Cultural heritage

— Old buildings, archaeological sites, and historic parks and gardens will
be at increased risk due to flooding, coastal erosion, subsidence and
increased storminess



Impacts of climate change on

landscape

e.g. Impacts of changing rainfall on erosivity

e A
il
. 11
Fournier index

I 1 very high (200+) :

I 2 High (160-200)

Fournier Index Fournier Index
B 1 very high (200+) B 1 very high (200+)

_ B 2 High (160-200) B : High (160-200) *

| 3 Moderate (120-160) 7 3 Moderate (120-160) 7 3 Moderate (120-160) 3
4 Low (90-120) 4 Low (90-120) 4 Low (90-120)

| 5 Very low (0-90) [ 5 Very low (<90) I 5 Very low (<90)

A 0 1020 40 60 80
- — e Kilometers N ) N

A T S A 010 204 e e
1961-90 2080s low 2080s high




Impacts of climate change on

landscape

Changes in
rainfall impacts ~ 1961-%0 “
on the potential o
soil erosion risk

Potential soil
erosion risk

B 1 very high
B 2 High
| 3 Moderate

| 4 Low
[ 5 Very low

B vater

N Kilometers N
A 0 10 20 40 60 80 Kilometers
0 10 20 40 60 80




Socio-economic iImpacts on

landscape

Assuming climate change will occur in the same society
and economy as today would undermine efforts to
assess climate change impacts effectively (UKCIP,
2001)

Very difficult to generate socio-economic projections
due to limited understanding of the structure and causal
factors operating in socio-economic systems and how
they evolve over time

Visitor response analysed through scenarios of future
socio-economic characteristics of society

e.g. land use change is crucial to understanding future
erosion risk



Land cover change

* Land cover change has significant
Implications on soil erosion risk

Very high Moderate Moderate High Very high Very high
High Moderate Moderate Moderate High Very high
Potential soil _
) . Moderate Low Moderate Moderate Moderate High
erosion risk
Low Very low Low Low Moderate Moderate
Very low Very low Very low Low Moderate Moderate
Actual soil Very low Low Moderate High Very high
erosion risk Land cover vulnerability

A change in land cover
I could reduce soil
erosion risk

Land cover change
- may increase soll
erosion risk

N
A s Kilometers

0510 20 30 40



Integration into Policy Response

* Through landscape domains
— Coast
— Urban core / urban fringe

— Rural lowland
— Rural up|and / The landscape domains\

/ The landscape character arcas \

The region

* The response should be
integrated and at an
appropriate scale — a

pIF’)t' p| hall for th Components of a regional
particu ar_'C alienge for the landscape strategy (Handley
conurbations et al., 1998)

The neighbourhood




Grizedale Forest

Lake District
National Park

A O e s Kilometers

High capacity landscapes are an
Important tourism resource

Forests allow a high capacity of visitors
iIn compact locations (perceptual
capacity)

Trees and forestry also increase visitor
capacity through reducing sensitivity of
the landscape to erosion



Grizedale Forest — Erosion risk
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Potential erosion risk Actual erosion risk



Conclusions

Socio-economic drivers of the demand for outdoor
recreation indicate that greater participation is likely,
meaning increased use of the landscape

Climate change will impact on landscape condition
and further enhance the pressure from visitors

This will affect the landscape’s ability to accommodate
visitors

Some landscapes will be at increased vulnerability in
the future

Land cover is very important in policy response

Proactive management is needed within the regional
landscape strategy



VERNVALERIE

Further information:
CCVE: www.snw.org.uk/tourism
Gina.Cavan@manchester.ac.uk




