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1 Introduction 

In the last few years there has been a growing ecological, political and social interest in 

ñwildernessò, ñwild landò and ñwildnessò. The meanings are wide ranging and cover scales 

from large to small (Fisher et al., 2010). By comparing the different definitions it can be seen, 

that all have the following criteria in common: more or less human impact, low density of 

population, remoteness and inaccessibility, size, ruggedness, challenge and opportunity for 

physical recreation. Europe is currently developing strategies and guidelines for wilderness, 

wild land and non-intervention management that will ultimately influence the policies and 

thinking of Natural Resources Wales and the Welsh Government 

(European Commission, 2013). 

The Welsh landscape is exceptionally varied with a diverse geography based on the complex 

interplay between geology, topography, location and biodiversity overlaid with the associated 

human veneer of land use, social and cultural histories. Central to Wales' nature 

conservation policies are its wilder areas represented within the remote and least modified 

corners of the Welsh countryside. Much research on wild land mapping has been done to 

date in Scotland. The Scottish National Parks have developed a strategy for mapping 

wildness using GIS and high resolution spatial data which has been extended and rolled out 

across the whole country. This has proved pivotal in informing the Scottish Government's 

thinking on wild land and the threats and opportunities acting on it. Such a mapping 

programme could provide similar benefits for Wales both environmentally, socially and 

economically. A Welsh wildness map has been developed here using the same methods and 

similar datasets (and so aid compatibility and reduce development times/costs) and is used 

to identify core areas for consideration within landscape and nature conservation policies.  

1.1 A GIS-based approach 

A GIS-based approach is developed here to identify the geographical extent and intensity of 

wildness in Wales. This is based on previous work on wild land quality mapping utilising GIS-

based multi-criteria evaluation (MCE) and fuzzy mapping methods (Carver et al., 2012). 

Established methodologies for the assessment and mapping of wilderness tend to focus on 

four basic criteria: ñPerceived naturalness of land coverñ, ñAbsence of modern human 

artefactsò, ñRugged and challenging natureò and ñRemoteness from mechanised accessò. 

The total value of wilderness was calculated by the equally weighted intersection of the 

above criteria. Because of the lack of a wild land policy in Wales, these and other physical 

attributes used in the identification of wild land are taken directly from Scottish Natural 

Heritage policy on wild land (SNH, 2002) and are expanded on in Table 2.1. 
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Table 1.1 Physical attributes in the identification of wild land (After SNH, 2002).) 
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The datasets and methods that are used to map these four attributes are described in detail 

in section 2 of this report, but briefly these are defined here as:  

¶ Perceived naturalness of land cover ï the extent to which land management, or lack 
of, creates a pattern of vegetation and land cover which appears natural to the casual 
observer.  

¶ Absence of modern human artefacts ï the lack of obvious artificial forms or structures 
within the visible landscape, including roads, railways, buildings and other built 
structures.  

¶ Rugged and challenging nature of the terrain ï the physical characteristics of the 
landscape including effects of steep and rough terrain and harsh weather conditions 
often found at higher altitudes.  

¶ Remoteness ï the remoteness of inaccessibility of the landscape based on time taken 
to walk from the nearest point of mechanised access.  

 

1.2 Developing a wildness model 

Maps of the four attributes of wildness, as defined by SNH (2002), can be combined to 

produce a series of wildness maps for Wales using the MCE and fuzzy methods developed 

and used in previous studies (e.g. Carver, 1991; Carver, 1996; Fritz et al., 2000; Carver et 

al., 2002; Carver, 2005; Carver, 2007, Carver et al., 2012). MCE methods allow the 

combination of predefined and standardised attribute layers (criteria) describing the relative 

merits of a particular solution or location using a set of user-defined weights to describe the 

relative importance or priorities assigned to each input layer. This process is illustrated as a 

flow chart in Figure 1.1. 

 

Figure 1.1 Flow chart showing how the data are parameterised by weights and combined to 
generate a wildness map. 

 

1.3 GIS-based MCE model 

The following GIS-based MCE model has been developed for mapping the wildness in the 

Scottish Cairngorm National park and for the whole of Scotland, respectively. This 

methodology was adapted to identify wildness areas in Wales. As a consequence of this, the 

Welsh mapping attributes are based on the public perception survey in Scotland as well as 

the SHN policy. The model illustrated in Figure 1.1 needs to be populated by attribute maps 
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derived from raw data and a set of weights reflecting the relative importance of the attributes 

in defining the overall wildness map. The attribute maps are prepared from the interpretation 

of raw spatial data such that they represent the components of wildness derived from SNH 

policy with some additional inputs from the public perception survey in Scotland.  

A wildness map that combines each of the four attribute maps using equal weights is 

produced and used as a benchmark. These wildness maps indicate the perceived wildness 

using a continuous scale rather than discrete areas. An example is shown in Figure 1.2.  

Figure 1.2 Example wildness map for Wales 

 
Care needs to be taken during this process to ensure that the input attribute maps do not 

exhibit a high degree of spatial correlation such that one particular theme does not dominate 

the results. For example, it is conceivable that the remoteness and ruggedness might be 

closely correlated in the core mountain areas away from the main valley routes. Statistical 

checks are performed to make sure attribute maps are not correlated and to flag up any 

possible problem areas where spatial correlations are found to exist (see section 3.1). 

All map layers need to be standardised (normalised) onto a common relative scale to enable 

cross comparison. For example, remoteness and perceived naturalness are measured using 

time (seconds) and nominal naturalness class, and so cannot be directly compared. In 

addition, the ñpolarityò of individual map layers needs to be maintained such that higher 

values in the standardised maps are deemed to be better (i.e. indicative of greater wildness) 

and lower values are worseó (i.e. indicative of lower wildness). 
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1.3.1 Derivation of model weights 

It was noted, that the map attributes that were used in this approach were based on the 

perception study in Scotland (Appendix 1). Equal to this, the derived model weights for a 

variation of wildness map in Wales were also adapted from the Scottish wildness mapping 

project.  

 

1.3.2 Equal weightings strategy  

The weightings option was to weight all of the components of wildness equally. There are a 

number of reasons for doing this. Under the assumption of equal salience, where all four 

components are deemed to be equally as important as each other, it provides an objective 

unbiased approach. Using equal weights avoids the issue of the survey providing answers to 

different question to those required by this work. It also avoids the problems surrounding 

contractor interpretation of the survey results, such as being able to test whether contractor 

assumptions and interpretations are correct.  
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2 Attribute mapping 

The four attributes of wildness as defined by SNH (2002) are mapped using a combination of 

readily available datasets and the latest GIS-based techniques. These attribute maps are 

produced for Wales plus a buffer zone of 30 km. This buffer zone is required to ensure that 

there are no edge effects arising from visible human features and points of access 

immediately outside the country boundary. These are described in turn, together with the 

data used, method of mapping and associated caveats/assumptions used. 

 

2.1 Perceived naturalness of land cover 

Perceived naturalness of land cover is described here as the extent to which land 

management, or lack of it, creates a pattern of vegetation and land cover which appears 

natural to the casual observer. Perceptions of wildness are in part related to evidence of land 

management activities such as fencing, plantation forestry and stocking rates, as well as 

presence of natural or near-natural vegetation patterns. Here a combination of datasets are 

brought together to best describe perceived naturalness in Wales. These include the Land 

Cover Map 2007 (LCM2007) as well as the Welsh data of the National Forest Inventory 2013 

(NFI) combined with the data of the Ancient Woodland Inventory 2011 (AWI).  

2.1.1 Data sources  

Aspects of land management are identifiable from national land cover datasets such as the 

Land Cover Map 2007. These datasets are available from the Centre for Ecology and 

Hydrology (CEH). While neither dataset directly captures the exact land features needed by 

this study (i.e. those that relate and contribute specifically to wildness such as naturalness) 

the distribution, presence and absence of features related to wildness can often be inferred 

from their classes when the datasets are combined (see Table 2.1). In areas where there is 

high internal variation within land cover classes then other thematic datasets may be used to 

provide more detailed information (e.g. woodland and forestry). 
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Table 2.1 Defining naturalness class 

LCM-Class Description Level 2 
code 

Naturalness 
class 

Broad-leaved 
woodland  

All broad-leaved woodland including mixed and yew woodland. Many 
woodlands are below the 0.5ha minimum mappable unit of the 
LCM2006 are so are excluded. This has been split into Ancient Semi 
Natural Woodland (1.1a), Restored Ancient Woodland Site (1.1b) 
and Plantation on Ancient Woodland Site (1.1c) using the National 
Forestry Inventory data. 

1 5 
4 
3 
 

Coniferous 
woodland  

All coniferous woodland. Generally planted in larger blocks and so 
are better defined. This has been split into Ancient Semi Natural 
Woodland (2.1a), Restored Ancient Woodland Site (2.1b) and 
Plantation on Ancient Woodland Site (2.1c) using the National 
Forestry Inventory data. 

2 
 

5 
4 
3 

Arable and 
horticultural  

All cropped lands including cereal crops, vegetables, ley pasture, and 
set-aside. 

3 2 
 

Improved grass  Any grassland that has continuous attempts at improvement 
including drainage, ploughing, reseeding, fertiliser application, etc. 

4 2 

Rough 
grassland 

Contains low productivity ĂImproved Grassland  and acid, neutral and 
calcareous grassland, which could not be assigned with confidence 
to specific grassland Broad Habitats. 

5 3 

Neutral grass  Any semi-natural grassland on neutral soils/rocks. Some 
improvement may be present. 

6 3 

Calcareous 
grass  

Any semi-natural grassland on calcareous soils/rocks. Some 
improvement may be present. 

7 3 

Acid grass  Any semi-natural grassland on acid soils/rocks. Generally not 
improved. 

8 4 

Fen, Marsh and 
Swamp  

Areas characterised by vegetation types found on permanently, 
seasonally or periodically waterlogged soils. 

9 4 

Heather, 
Heather 
grassland 

Vegetation dominated by dwarf shrubs (heather, bilberry, gorse, etc.). 
Two level 2 classes are distinguished: dense (10) and open (11) but 
both are considered of equal naturalness. 

10,11 4 

Bog Areas of heath or moor vegetation with peat depth greater than 0.5m 
as defined by BGS. 

12 5 

Montane 
Habitats 

All vegetated areas at altitudes greater than 600m 
13 5 

Inland Rock  Natural exposed rock surfaces such as inland cliffs, caves, screes 
and limestone pavements 

14 5 

Despoiled land  Artificial exposed rock surfaces various forms of excavations and 
waste tips such as quarries and quarry waste. 

14 1 

Saltwater Saltwater is mapped to a limited extent around the coastline of the 
UK. 

15 5 

Freshwater Water bodies > 0.5 ha are readily mapped, as are very wide rivers 
(>50 m). 

16 5 

Supra-littoral 
Rock 

Features that may be present in this coastal class include vertical 
rock, boulders, gullies, ledges and pools. 

17 5 

Supra-littoral 
Sediment 

Includes sand-dunes, which are reliably mapped in this class. 
18 5 

Littoral Rock These classes are those in the maritime mask zone on a rocky 
coastline. They are generally more extensive than supra-littoral rock 
and thus more readily mappable from satellite images. 

19 5 

Littoral 
Sediment 

is mapped spectrally, although there may be some confusion with the 
óSupra-littoral sedimentô class 

20 5 

Saltmarsh Saltmarsh is a Priority Habitat and of sufficient extent and spectral 
distinction to be mapped consistently. 

21 5 

Urban Includes dense urban, such as town and city centres, where there is 
typically little vegetation. óUrbanô also includes areas such as dock 
sides, car parks and industrial estates. 

22 1 

Suburban óSuburbanô includes suburban areas where the spectral signature is a 
mix of urban and vegetation signatures. 

23 1 
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Figure 2.1 Example land cover dataset 

 

The woodland data of the National Forestry Inventory is an alternative to using the woodland 

data of the LCM2007. It has the advantage of including all areas of woodland over 0.5ha and 

open areas over 0.5 ha, that are completely surrounded by woodland. The result is a more 

detailed classification of woodland, as shown in Figure 2.2. Furthermore the integration of the 

Ancient Woodland Inventory (AWI) allows a distinction between ñAncient Semi Natural 

Woodlandò, ñRestored Ancient Woodland Siteò and ñPlantation on Ancient Woodland Siteò 

(Figure 2.3). From both datasets (NFI and AWI) it is possible to derive the naturalness values 

of woodlands which were substituted the naturalness values of the LCM woodland classes 

ñBroadleaved, mixed and yew woodlandò and ñConiferous woodlandò, respectively.  
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Figure 2.2 Comparison between (a) the data of the NFI and (b) the woodland data of the land cover 
dataset 

(a) 

(b) 
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Figure 2.3 Example Ancient Woodland Inventory dataset 

 

As well as the woodland data, the data on the water bodies canôt easily be subdivided 

between ñnatural water bodiesò or ñmodified water bodies.ò Therefore the more exact data of 

the Meridian 2 data would be used for a better classification of this land cover type.  

2.1.2 Method 

A combination of the LCM2007, National Forestry Inventory data, Ancient Woodland 

Inventory data and Meridian 2 data is used to create a composite land cover map at a 

nominal resolution of 50m which is then reclassified into 5 naturalness classes shown in 

Table 2.1. To account for the influence that the pattern of land cover in the area immediately 

adjacent to the target location has upon perceived naturalness of a certain grid cell the 

following method was applied to each location using a 250m radius neighbourhood filter: 

¶ A separate map layer is created for each the five naturalness classes shown in Table 
2.1 where a value of 1 is given to cells containing land cover of that naturalness score 
and a zero for the rest of the cells. These five layers are then used to calculate the 
percentage area each naturalness class occupies with a 250m radius of the target 
cell. These percentage areas are then multiplied by their naturalness score and 
summed. This value is then assigned to the target cell to represent the overall 
naturalness score for that location. Edge effects are avoided by calculating perceived 
naturalness up to 30km outside the Welsh boundary and clipping the resulting data 
using the county boundary for use in subsequent analysis. 

  



14 

The resulting attribute map is shown in Figure 2.4 below. 

Figure 2.4 Perceived naturalness of land cover 

  
























































