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About Natural Resources Wales 
 
Natural Resources Walesô purpose is to pursue sustainable management of natural 
resources. This means looking after air, land, water, wildlife, plants and soil to 
improve Walesô well-being, and provide a better future for everyone. 

 
 
Evidence at Natural Resources Wales 
 
Natural Resources Wales is an evidence-based organisation. We seek to ensure that 
our strategy, decisions, operations and advice to Welsh Government and others are 
underpinned by sound and quality-assured evidence. We recognise that it is critically 
important to have a good understanding of our changing environment.  
  
We will realise this vision by:  

¶ Maintaining and developing the technical specialist skills of our staff; 

¶ Securing our data and information;  

¶ Having a well-resourced proactive programme of evidence work;   

¶ Continuing to review and add to our evidence to ensure it is fit for the challenges 
facing us; and  

¶ Communicating our evidence in an open and transparent way. 
 
This Evidence Report series serves as a record of work carried out or commissioned 
by Natural Resources Wales. It also helps us to share and promote use of our 
evidence by others and develop future collaborations. However, the views and 
recommendations presented in this report are not necessarily those of NRW and 
should, therefore, not be attributed to NRW. 
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1. Crynodeb Gweithredol 
 
1.1. Cefndir 

Mae newidiadau yn hinsawdd Cymru yn debygol o gael effeithiau uniongyrchol 
(e.e. trwy newid gorchudd tir) ac anuniongyrchol (e.e. trwy ddylanwadu ar 
benderfyniadau ynglȒn © defnydd tir) sylweddol ar gymeriad, safon ac 
arwahanrwydd tirweddau lleol. Mae digwyddiadau llifogydd a sychder, tywydd 
eithafol mwy rheolaidd, erydu arfordirol, tanau gwyllt, heintiau syôn effeithio 
gorchudd coed, a newidiadau mewn gorchudd tir, cynefinoedd a chwmpas 
rhywogaethau yn enghreifftiau o sut y gall y dirwedd newid i raddau mwy neu 
lai, yn y tymor byr neu hir.   
 
Gall cymeriad y dirwedd ddarparu dull cyfathrebu pwysig i godi ymwybyddiaeth 
a dealltwriaeth o'r risgiau a chyfleoedd a gyflwynir gan y newid yn yr hinsawdd 
gan fod gan bobl gysylltiadau â thirweddau fel lleoedd i fyw a gweithio ynddynt 
aôu mwynhau.  Maeôn felly amser cyfleus i ddod © gwybodaeth ar effeithiau 
hinsawdd syôn newid ynghyd a'u cymhwyso o safbwynt tirwedd. 
 
Y prosiect hwn yw'r cam cyntaf i ddechrau nodi ac adrodd effeithiau 
uniongyrchol ac anuniongyrchol y newidiadau hinsawdd rhagweledig i Gymru 
yn 2050 ar gymeriad a nodweddion y dirwedd a sut olwg allai fod ar y dirwedd 
yr ydym yn ei hadnabod heddiw.  Mae'r prosiect hwn yn nodi effeithiau newid 
hinsawdd ar fathau eang o dirwedd gan ddefnyddio set ddata ofodol 
Synhwyraidd a Gweledol LANDMAP.  Mae'n darparu mapiau sy'n nodi 
dosbarthiad gofodol y mathau eang o dirwedd a gefnogwyd gan ystadegau 
allweddol, ac maeôn cynnig cyfres o naratifau ysgrifenedig o newid posib i bob 
math o dirwedd.   

 
1.2. Amcanion 

Mapio ac ystadegau 

1. Creu fersiwn ychwanegol o set ddata ofodol Synhwyraidd a Gweledol 
LANDMAP sy'n cynnwys y systemau dosbarthu tirweddau eang newydd 
fel yôu diffinnir ym manyleb y prosiect (gweler Atodiad 8.1). 

2. Cynhyrchu cyfres o fapiau thematig (ar lefelau cenedlaethol ac 
awdurdod lleol dethol) yn dangos y mathau newydd eang o dirweddau 
a'u perthynas ofodol â ffiniau a nodweddion daearyddol dethol, gan 
gynnwys perygl llifogydd ac ardaloedd o dan y cyfuchlinedd 1 metr.  

3. Cynhyrchu set o dablau ystadegol a delweddau data i gefnogi'r mapiau 
ar raddfa genedlaethol. 

 
Naratifau 

Paratoi cyfres o naratifau testun i wneud y canlynol: 

4. Crynhoi pob un oôr 14 math newydd o dirweddau eang a ddeilliwyd o 
gategorïau tirwedd Synhwyraidd a Gweledol presennol LANDMAP ar 
lefel uwch. 

5. Disgrifio'r effeithiau rhagweledig oôr newid yn yr hinsawdd yn 2050 ar 
bob un oôr 14 math newydd o dirweddau eang, gan fanylu ar y 
ffynonellau o wybodaeth a ddefnyddiwyd i gynhyrchu'r naratifau. 
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1.3. Methodoleg 

Mapio ac ystadegau 

Defnyddiwyd meddalwedd Systemau Gwybodaeth Ddaearyddol i ddeillio set o 
fathau cyfanredol newydd o dirweddau o'r 45 o gategorïau tirwedd presennol 
ar lefel uwch i Gymru a oedd yn gynwysedig yn set ddata ofodol Synhwyraidd 
a Gweledol wreiddiol LANDMAP. Datblygwyd dau ddosbarthiad tirwedd 
newydd: LMP14 a LMP09, y ddau'n cynnwys 14 a naw dosbarth tirwedd eang 
yn y drefn honno. Gwnaed y gwaith prosesu a dadansoddi data gan 
ddefnyddio iaith raglennu ffynhonnell agored R, a chynhyrchwyd mapiau'r 
cyflwyniad gan ddefnyddio meddalwedd System Gwybodaeth Ddaearyddol 
ffynhonnell agored QGIS. Defnyddiwyd amrediad o setiau data eraill yn 
ychwanegol at set ddata ofodol Synhwyraidd a Gweledol LANDMAP, a chaiff y 
rhain eu crynhoi yn Atodiad 8.3. Am fwy o fanylion ar y fethodoleg, gweler 
Adran 3.2.  

 

Naratifau 
Mae'r naratifau'n cynnwys: 

1. Disgrifiadau cryno yn Adran 5 o gymeriad ac ansawdd brofiadol y 
mathau o dirwedd, gyda gwybodaeth bellach yn Adran 8.4 ï wedi'i 
deillio o wybodaeth ac arsylwadau sydd ar gael ï ar y prosesau 
allweddol sydd wedi arwain at eu cymeriad presennol ac sy'n effeithio 
arnynt nawr.  

2. Disgrifiadau cryno yn Adran 6 o effeithiau canlyniadau allweddol 
disgwyliedig y newid yn yr hinsawdd (h.y. tymereddau cymedrig 
cynhesach, hafau poethach a sychach, gaeafau cynhesach a gwlypach, 
stormydd mwy dwys, ac ati) ar brif elfennau'r 14 math o dirwedd.  
Darperir hefyd fatrics wedi'i godio â lliw i ddangos gradd bosib effeithiau 
ar raddfa saith pwynt (gan amrywio o effaith gadarnhaol uchel i effaith 
negyddol uchel).  Gellir dod o hyd i well manylder a ffynonellau 
gwybodaeth a ddefnyddiwyd i benderfynu ar effeithiau tebygol yn Adran 
8.5. 

 
1.4. Crynodeb oôr gwaith 

Gellir gweld crynodeb o'r prif ystadegau ar lefel genedlaethol ar gyfer mathau o 
dirwedd LMP14 yn Nhabl 2.1 (tudalen 17).  
 
Mae'r naratifau tirwedd yn cynnwys disgrifiad o gymeriad y mathau o dirwedd 
LMP14 gan ddefnyddio llenyddiaeth berthnasol, dadansoddiad o'r ardaloedd 
LANDMAP eu hunain, a gwybodaeth a beirniadaeth arbenigol i ddisgrifio 
nodweddion ac agweddau perthnasol y categorïau tirwedd.   
 
Roedd naratif y newid yn yr hinsawdd yn cynnwys datblygu graddfa saith 
pwynt i asesu'r effaith debygol o ganlyniadau newid hinsawdd ar elfennau 
penodol yn y dirwedd.  Mae elfennau'n ymwneud â thirffurf, gorchudd coed, 
llystyfiant, ffiniau caeau, dȐr wyneb, aneddiadau ac adeileddau, ac asedau 
archeolegol.  Defnyddiwyd y naratifau tirwedd, llenyddiaeth berthnasol yn nodi 
effeithiauôr newid yn yr hinsawdd, a beirniadaeth arbenigol i adnabod pa 
elfennau yn y dirwedd a fyddai'n cael eu heffeithio gan bob canlyniad newid 
hinsawdd penodol, a gwnaed dyfarniadau ynglȒn © maint ac arwyddoc©d yr 
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effeithiau.  Cyflwynir y canlyniadau mewn set o fatricsau yn Adran 8.5 yn 
manylu ar effeithiau pob canlyniad newid hinsawdd perthnasol ar yr elfennau 
tirwedd, ac maent wedi'u crynhoi mewn matrics wediôi godio © lliw i amlygu lle 
bydd disgwyl cael yr effeithiau mwyaf.   

 
1.5. Casgliadau 

Mae dadansoddiad ar gyfer llunio'r naratifau tirwedd yn Adran 5 ac 8.4 wedi 
amlygu'r angen am ddadansoddiad gofodol mwy manwl sy'n ymatebol i 
wahaniaethau hanesyddol sydd yn aml yn ddwfn ac sydd wedi siapio 
cynefinoedd a chymeriad tirwedd mewn ardaloedd ucheldir ac iseldir Cymru. 
Mae dyfnder amser ei thirweddau ffermio nodweddiadol, er enghraifft, yn aml 
yn dangos gwahaniaethau amlwg o'r dwyrain i'r gorllewin mewn cysylltiad agos 
ag amrywiaeth rhywogaethau a chyferbyniadau a arsylwyd mewn 
pensaernïaeth draddodiadol. Mae dealltwriaeth ofodol o ddatblygiad ac 
arwyddocâd ardaloedd coetir a gwlyptir, ynghyd â phorfeydd garw, sydd wedi 
lleihau o ran maint i raddau helaeth, hefyd yn wael. Er bod mapiau Arolwg 
Ordnans oôr 19eg ganrif yn dangos nifer o ardaloedd fel parcdir, mae eu 
datblygiad hanesyddol a chymeriad naill ai fel cynefinoedd parcdir â chyfoeth o 
rywogaethau neu olion diraddedig tirweddau ffermio neu chwaraeon hefyd yn 
aneglur.  
 
Nododd dadansoddiad o effeithiau newid hinsawdd yr ardaloedd lle mae'r 
effeithiau mwyaf sylweddol yn debygol o ddigwydd o ran y mathau o dirwedd 
LMP14.  Mae'r dadansoddiad yn awgrymu bod rhai manteision lefel isel syôn 
codi o dymereddau cymedrig cynhesach (e.e. o ran newidiadau i dwf cnydau a 
llystyfiant) ond y bydd yr effeithiau cyffredinol yn cael effeithiau negyddol ar 
dirweddau.  Bydd yr effeithiau mwyaf sylweddol yn gysylltiedig â'r gwasgariad 
posib o blâu, pathogenau a heintiau, yn arbennig ar gyfer gorchudd coed a 
llystyfiant. Mae hafau poethach a sychach hefyd yn debygol o gael effeithiau 
sylweddol ar orchudd coed a llystyfiant trwy gynyddu straen, gan arwain at 
ostyngiadau mewn amlygrwydd ac argaeledd dȐr wyneb, yn enwedig mewn 
ardaloedd ucheldirol.  Mae gaeafau gwlypach a stormydd mwy eithafol yn 
debygol o greu set wahanol o broblemau, gan gynnwys pridd dyfrlawn, rhagor 
o ddȐr ffo a pherygl llifogydd uwch, gan effeithio ardaloedd iseldirol ac ymyl yr 
arfordir yn arbennig.   
 
Roedd y dadansoddiad yn seiliedig ar feirniadu effeithiau canlyniadau newid 
hinsawdd dros y cyfnod rhwng 2019 a 2050.  Mae'r dadansoddiad yn tynnu 
sylw at yr ansicrwydd syôn gysylltiedig ag ymgymryd © rhagfynegiadau'r 
dyfodol, yn enwedig wrth geisio deall y canlyniadau posib o effeithiau 
synergaidd nifer o newidiadau mewn systemau ecolegol a hydrolegol dros 
ardaloedd mawr a gwmpesir gan fathau o dirwedd LMP14.  Mae effeithiau 
rhagweledig yn seiliedig ar feirniadaeth ac yn cynnig cwmpas bras.  Bydd 
effeithiau yn unrhyw un lleoliad yn cael eu llywio gan amodau lleol a 
nodweddion daearegol, pridd a thirffurf sylfaenol. 

 
1.6. Llywio polisi 

Mae'r naratifau a ddatblygwyd ar gyfer y prosiect hwn yn cynrychioli ymdrech 
gychwynnol i ddangos sut y mae tirwedd Cymru yn adlewyrchu rhyngweithiad 
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ffactorau dynol a naturiol dros filoedd o flynyddoedd. Mae hyn yn galw am 
ddulliau integredig o ddatblygu sylfaen dystiolaeth a llywio ymatebion polisi. 
Mae newid yn yr hinsawdd yn 'lluoswr risg', y bydd ei ddifrifoldeb wediôi 
gysylltu'n agos ag ysgogwyr hirdymor a mwy diweddar ar gyfer newid. Mae 
angen deall y rhain yn well i lywio polisi a strategaethau addasu, a fydd yn 
ehangu y tu hwnt i senarios newid hinsawdd penodol i strategaethau lliniaru a 
newid patrymau amaethyddiaeth, rheoli coetiroedd, cadwraeth cynefinoedd, 
seilwaith, cynhyrchu ynni, a chynnal cymunedau trefol a gwledig wrth iddynt 
addasu i fyd sy'n newid.  
 
Maeôr naratifau newid hinsawdd yn crynhoi mewn nifer bach o fatricsau nifer 
mawr o wybodaeth ynglȒn ag effeithiau newid hinsawdd ar dirweddau.  Fel y 
cyfryw, maent yn darparu trosolwg o ble mae effeithiau yn fwyaf tebygol o fod 
yn sylweddol a'r mathau o dirwedd sydd fwyaf tebygol o gael eu heffeithio.  Fel 
y cyfryw, mae'r dull matrics yn cynnig ffordd o flaenoriaethu ymatebion ac yn 
awgrymu lle gall cymorth am newid ymaddasol fod yn angenrheidiol neu fwyaf 
manteisiol.   
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2. Executive Summary 
 
2.1. Background 

The changing climate of Wales is likely to have significant direct (e.g. changing 
land cover) and indirect (e.g. by influencing land use decisions) impacts on 
landscape character, quality and local distinctiveness. Flooding and drought 
events, more frequent extreme weather, coastal erosion, wildfires, diseases 
affecting tree cover and changing land cover, habitats and species ranges are 
examples of how the landscape may change to a greater or lesser degree, in 
the short or long term.   
 
Landscape character can provide an important communication tool to raise 
awareness and understanding of the risks and opportunities of climate change 
because people relate to landscapes as places to live, work and enjoy.  It is 
therefore opportune to bring together information on the impacts from a 
changing climate and apply them to a landscape perspective. 
 
This project is the first step in starting to identify and communicate the direct 
and indirect impacts of projected climate changes for Wales in 2050 on 
landscape character and qualities and what that might look like in the 
landscape we recognise today.  This project identifies the impacts of climate 
change on broad landscape types using the LANDMAP Visual & Sensory 
spatial dataset.  It provides maps that identify the spatial distribution of the 
broad landscape types supported by key statistics, and offers a series of 
written narratives of potential change for each landscape type.   

 
2.2. Objectives 

Mapping and Statistics 

1. Create an additional version of the LANDMAP Visual & Sensory spatial 
dataset that includes the new broad landscape classification systems as 
defined in the project specification (see Appendix 8.1). 

2. Produce a series of thematic maps (at national and selected local 
authority levels) showing the newly derived broad landscape types and 
their spatial relationship to selected geographical boundaries and 
features including flood risk and areas below the 1 metre contour.  

3. Produce a set of statistical tables and data visualisations to support the 
national scale maps. 

 
Narratives 

Prepare a series of text narratives to: 

4. Summarise each of the 14 new broad landscape types derived from 
existing higher-level LANDMAP Visual & Sensory landscape categories.  

5. Describe the projected impacts of climate change in 2050 on each of 
the 14 new broad landscape types, specifying the sources of 
information used to produce the narratives. 
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2.3. Methodology 

Mapping and Statistics 

Geographical Information Systems software (GIS) was used to derive a set of 
new, aggregated landscape types from the 45 existing higher-level landscape 
categories for Wales contained in the original LANDMAP Visual & Sensory 
spatial dataset. Two new landscape classifications were developed: LMP14 
and LMP09, each containing 14 and 9 broad landscape classes respectively. 
Data processing and analysis was done using the open source programming 
language R, and the presentation maps were produced using the open source 
GIS software QGIS. A range of other datasets were used in addition to the 
LANDMAP Visual & Sensory spatial dataset, and these are summarised in 
Appendix 8.3. For more detail on the methodology, see Section 3.2.  

 

Narratives 
The narratives comprise: 

1. Summary descriptions in Section 5 of the character and experiential 
quality of the landscape types, with further information in Section 8.4 - 
derived from available information and observation - on the key 
processes that have driven their present-day character, and that are 
affecting them now.  

2. Summary descriptions in Section 6 of the impacts of anticipated key 
outcomes of climate change (i.e. warmer mean temperatures, hotter 
drier summers, warmer wetter winters, more intense storms, etc) on key 
elements of the 14 landscape types.  A colour coded matrix is also 
provided to illustrate potential scale of impacts on a 7-point scale 
(ranging from high positive to high negative impact).  Greater detail and 
sources of information utilised to determine likely impacts can be found 
in Section 8.5. 
 

 
2.4. Summary of work 

A summary of the key national-level statistics for LMP14 landscape types can 
be seen in Table 2.1 (p. 17). 
 
The landscape narratives involve description of the character of the LMP14 
landscape types utilising relevant literatures, analysis of the LANDMAP areas 
themselves, and expert knowledge and judgement to describe the relevant 
characteristics and aspects of the landscape categories.   
 
The climate change narrative involved development of a seven-point scale to 
assess the likely impact of climate change outcomes on specific elements in 
the landscape.  Elements relate to landform, tree cover, vegetation, field 
boundaries, surface water, settlements & structures, and archaeological 
assets.  The landscape narratives, relevant literature identifying effects of 
climate change, and expert judgement were utilised to identify which elements 
in the landscape would be affected by each particular climate change 
outcomes, and judgements made about the magnitude and significance of the 
effects.  Results are presented in a set of matrices in Section 8.5 detailing 
impacts of each relevant climate change outcome on the landscape elements 
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and summarised in a colour coded matrix to highlight where the largest 
impacts are expected.   

 
 
2.5. Conclusions 

Analysis for the drafting of the landscape narratives in Sections 5 and 8.4 has 
highlighted the need for more detailed spatial analysis that is responsive to 
often profound historic differences that have shaped habitats and landscape 
character in upland and lowland areas of Wales. The time-depth of its 
distinctive farming landscapes, for example, often show marked contrasts from 
east to west in close association with species diversity and contrasts observed 
in traditional architecture. Spatial understanding of the development and 
significance of woodland and wetland areas, and rough pasture which has 
greatly diminished in extent, is also poorly understood. Whilst 19th century 
Ordnance Survey maps indicate many areas as parkland, their historic 
development and character as either species-rich parkland habitats or the 
degraded remnants of farming or sporting landscapes is also unclear.  
 
Analysis of the climate change impacts identified where the most significant 
impacts are likely to occur in respect of the LMP14 landscape types.  The 
analysis suggests there are some low-level benefits arising from warmer mean 
temperatures (e.g. in terms of changes in crops and vegetation growth) but 
overall impacts will have negative impacts on landscape.  Most significant 
effects will be related to the potential spread of pests, pathogens and 
diseases, in particular for tree cover and vegetation. Hotter drier summers are 
also likely to have significant effects on tree cover and vegetation through 
increasing stress, and lead to reductions in visibility and availability of surface 
water, especially in upland areas.  Wetter winters and more intense storms are 
likely to create a different set of problems including soil waterlogging, 
increased run-off and higher potential for flooding, affecting lowland and 
coastal edge areas in particular.   
 
The analysis was based on judging the effects of climate change outcomes 
over the period from 2019 to 2050.  The analysis highlights the uncertainties 
associated with undertaking future predictions, in particular in trying to 
understand the potential outcomes from synergistic effects of multiple changes 
on ecological and hydrological systems over large areas covered by the 
LMP14 landscape types.  Predicted impacts are based on judgement and are 
broad brush in scope.  Impacts in any one location will be affected by local 
conditions and underlying geological, soil and landform characteristics. 

 
2.6. Informing Policy 

The narratives developed for this project represent an initial attempt to 
demonstrate how Walesôs landscape reflects the interaction of human and 
natural factors over millennia. This calls for integrated approaches to the 
development of an evidence base and informing policy responses. Climate 
change is a órisk multiplierô, the severity of which will be closely linked to long-
term and more recent drivers for change. These need to be better understood 
to inform policy and adaptation strategies, which will extend beyond specific 
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climate change scenarios to mitigation strategies and changing patterns of 
agriculture, woodland management, habitat conservation, infrastructure, 
energy generation and sustaining urban and rural communities as they adapt 
to a changing world.  
 
The climate change narratives condense into a small number of matrices a 
large amount of information about the effects of climate change on landscape.  
As such they provide an overview of where impacts are most likely to be 
significant and the landscape types most likely to be affected.  As such the 
matrix approach offers a means of prioritising response and suggests where 
support for adaptive change might be required, or most beneficial.   
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Table 2.1 Summary table of selected national-level statistics for LMP14 landscapes 

 
LMP14 Landscape Type 

 Area 
(% Total 
Wales) 

 <=1m 
ASL 

% total 
area 

within 
each  

LMP14 
Type 

Flood 
Zone 2 
(% total 

area 
within 
each 

LMP14 
Type) 

Flood 
Zone 3 
(% total 

area 
within 
each  

LMP14 
Type) 

Landscape Value (% total area within each 
LMP14 Type) 

Low Moderate High Outstanding 

Coastal edge 2.45 50.94 60.32 59.22 0 8.45 56.44 35.12 

Developed (amenity) 0.24 1.28 25.26 20.96 20.29 68.27 8.5 2.93 

Developed (communities) 4.47 0.5 16.8 12.75 0 0 0 0 

Developed (industry) 0.43 0.31 5.07 4.02 78.7 5.75 13.72 1.83 

Lowland (wooded & wetland) 2.37 3.53 19.5 17.24 2.01 16.81 71.31 9.88 

Lowland valleys (hedgerow) 15.03 0.06 5.28 4.38 0.27 52.72 40.55 6.46 

Lowland valleys (open) 16.59 0.34 17.82 16.24 1.11 66.14 28.16 4.58 

Upland (grassland) 23.17 0.01 2.44 2.11 0.59 62.29 35.3 1.82 

Upland (moorland) 14.44 0 0.54 0.48 2.85 10 52.85 34.31 

Upland (rock) 0.81 0 0.34 0.28 0 0.66 0.06 99.28 

Upland (wooded hills) 3.26 0 1.11 0.96 6.14 34.73 55.09 4.05 

Upland (wooded) 15.73 0.01 2.26 1.91 2.97 45.32 45.96 5.75 

Water (inland) 0.5 13.83 78.08 75.57 0 29.46 29.27 41.27 

Water (sea) 0.51 44.59 64.39 64.26 0 0 19.52 80.48 
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3. GIS Maps and Statistics: National-Level 
 
3.1. Introduction 

This section presents the results of the first part of mapping and statistics 
element of the project, meeting the following objectives:    

1. Create an additional version of the LANDMAP Visual & Sensory spatial 
dataset that includes the new broad landscape classification systems as 
defined in the project specification (see Appendix 8.1). 

2. Produce a series of thematic maps (at national-level) showing the newly 
derived broad landscape types and their spatial relationship to selected 
geographical boundaries and features: 

¶ Map 1: LMP14 landscape types (see Section 3.2.1 below). 

¶ Map 2: LMP14 landscape types with NRW Operational Areas 
overlaid. 

¶ Map 3: LMP09 landscape types. 

¶ Map 4: LMP14 landscape types highlighting land less than 1m in 
attitude (indicating vulnerability to rising sea levels). 

¶ Map 5: LMP14 landscape types with Flood Zone 2 data1 overlaid, 
identifying landscapes at risk of flooding. 

¶ Map 6: LMP14 landscape types with Flood Zone 3 data2 overlaid, 
identifying landscapes at risk of flooding. 

¶ Map 7: LMP14 landscape types showing the predominant 
boundary types in each landscape type area, derived from the 
LANDMAP Visual & Sensory spatial dataset. 

¶ Map 8: LMP14 landscape types showing overall landscape 
value, derived from the LANDMAP Visual & Sensory spatial 
dataset. 

3. Produce a set of statistical tables and data visualisations to support the 
national scale maps. 

   
3.2. Methodology 

 
3.2.1. Reclassification and New Dataset 

As with all of the data analysis in this project, the reclassification of the 
LANDMAP Visual & Sensory spatial dataset into broad landscape types was 
done using the R programming language (https://www.r-project.org/) . The 

                                            
 
1 Flood Zone 2 -  land assessed as having between a 1 in 100 and 1 in 1,000 annual probability of river flooding 

(1% ï 0.1%), or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding (0.5% ï 0.1%) in any year. 

 
2 Flood Zone 3 - land assessed as having a 1 in 100 or greater annual probability of river flooding (>1%), or a 1 in 

200 or greater annual probability of flooding from the sea (>0.5%) in any year. 

 

https://www.r-project.org/
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advantage of using R is that the entire data processing and analysis workflow 
can be clearly documented with computer code, allowing rapid reproducibility 
and modification of the technical data and GIS aspects of the project. Also, 
because R is an open source programming language and software 
environment, access to the code and the software needed to run it will remain 
free into the future.  
 
Using R to manipulate the original LANDMAP Visual & Sensory spatial 
dataset, two new broader landscape classification systems were derived from 
the 45 existing landscape types classified at óLevel 3ô (see the LANDMAP 
Visual and Sensory guidance document available here.) The full 
reclassification system for these new LMP14 and LMP09 landscape 
categorisation schemes is described in Appendix 8.1.  

The input and output datasets, computer code and other resources (e.g. 
lookup tables) used to perform the landscape reclassification analysis is 
available via the projectôs online GitHub repository3. Guidance on using the 
output dataset, which comprises the original LANDMAP Visual & Sensory 
spatial dataset plus the additional columns holding attribute information on the 
new LMP14 and LMP09 landscape classifications can be found in Appendix 
8.2. 

 
3.2.2. Statistics 

A series of land area statistics, in the form of tables and bar charts, were 
produced to support the national-level maps described in Section 3.1. This was 
also done using the R programming language, and access to the full code 
used to do this is also available via the projectôs online GitHub repository3.  
 

3.2.3. Maps 

Presentation maps were produced using QGIS software (version 3.4.2). The 
output of the reclassification analysis performed using R was used to create 
thematic maps showing LMP14 and LMP09 landscape types as spatial 
polygons, using the reclassification scheme described in Section 3.2.1. Layer 
symbology (i.e. the cartographic visual styling and colour scheme) were saved 
as a series of QGIS style files. These QML style files are also available via the 
online repository3. 
 

3.2.4. Metadata 

A summary of the spatial data layers used in in this project (for reclassification, 
statistics and mapping) is available in Appendix 8.3. 
 

3.3. Section Structure 
The national-level maps and statistics (objectives 2 and 3) are presented in the 
remainder of this section. Each sub-section contains a single map followed by 
its accompanying statistics.  

                                            
 
3 https://github.com/robertberryuk/LANDMAP_ClimateChange. 

https://naturalresourceswales.gov.uk/media/677817/visual-sensory-landmap-methodology-2016-v2.pdf
https://github.com/robertberryuk/LANDMAP_ClimateChange
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3.4. LMP14 Landscape Classification 
 

 

Figure 3.1 LMP14 landscape types (all-Wales) 
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Table 3.1 Area statistics for LMP14 landscape types (all-Wales) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (grassland) 4924.91 23.17 

Lowland valleys (open) 3525.22 16.59 

Upland (wooded) 3343.7 15.73 

Lowland valleys (hedgerow) 3195.27 15.03 

Upland (moorland) 3068.68 14.44 

Developed (communities) 950.57 4.47 

Upland (wooded hills) 692.63 3.26 

Coastal edge 520.03 2.45 

Lowland (wooded & wetland) 503.26 2.37 

Upland (rock) 172.43 0.81 

Water (sea) 107.78 0.51 

Water (inland) 106.29 0.5 

Developed (industry) 92.33 0.43 

Developed (amenity) 50.21 0.24 

 
 

 

Figure 3.2 Area statistics for LMP14 landscape types (all-Wales) 
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3.5. LMP14 Landscape Types by NRW Operating Area 
 

 

Figure 3.3 LMP14 landscape classification with NRW Operating Areas 
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Table 3.2 LMP14 landscape types by NRW Area (km2) 

NRW 
Area 

Coast
al 
edge 

Devel
oped 
(amen
ity) 

Develop
ed 
(commu
nities) 

Devel
oped 
(indus
try) 

Lowla
nd 
(wood
ed & 
wetla
nd) 

Lowla
nd 
valleys 
(hedge
row) 

Lowla
nd 
valley
s 
(open
) 

Uplan
d 
(grass
land) 

Uplan
d 
(moorl
and) 

Uplan
d 
(rock) 

Uplan
d 
(wood
ed 
hills) 

Uplan
d 
(wood
ed) 

Water 
(inlan
d) 

Water 
(sea) 

Mid 
Wales 

28.9
5 

0.78 59.97 7.26 122.
63 

411.4
3 

813.
77 

2745
.94 

1945
.33 

29.2
7 

304.
99 

194
4.14 

31.6 5.55 

North 
East 
Wales 

58.3
1 

2.71 127.81 13.9
7 

109.
05 

359.1
8 

406.
73 

557.
35 

588.
03 

0.1 63.3
4 

219.
13 

5.9 3.69 

North 
West 
Wales 

168.
48 

5.93 119.67 24.3
1 

78.4
1 

647.3
2 

912.
82 

1027
.7 

1260
.27 

141.
92 

295.
26 

408.
74 

38.5
5 

37.1
9 

South 
East 
Wales 

53.7
8 

13.2
9 

220.25 23.7
7 

40.7
7 

247.0
6 

376.
35 

193.
77 

196.
99 

1.14 169.
53 

383.
18 

10.1
8 

0 

South 
Wales 
Central 

58.8
6 

12.8
4 

272.18 28.2
9 

7.42 249.7
1 

265.
4 

173.
72 

192.
86 

0 4.28 560.
31 

6.17 47.5
6 

South 
West 
Wales 

196.
7 

14.8
7 

233.74 16.5
3 

243.
09 

1533.
8 

102
3.01 

1009
.76 

418.
25 

0 134.
56 

999.
7 

25.3
6 

23.5
2 

 

 

 
Table 3.3 LMP14 landscape types by NRW Area (% of the total land area within each NRW 

Operating Area) 

NRW Area Coast
al 
edge 

Devel
oped 
(amen
ity) 

Develop
ed 
(commu
nities) 

Devel
oped 
(indus
try) 

Lowla
nd 
(woo
ded & 
wetla
nd) 

Lowla
nd 
valley
s 
(hedge
row) 

Lowla
nd 
valley
s 
(open
) 

Uplan
d 
(grass
land) 

Uplan
d 
(moorl
and) 

Uplan
d 
(rock) 

Uplan
d 
(woo
ded 
hills) 

Uplan
d 
(woo
ded) 

Water 
(inlan
d) 

Water 
(sea) 

Mid Wales 0.34 0.01 0.71 0.09 1.45 4.87 9.63 32.4
9 

23.0
2 

0.35 3.61 23 0.37 0.07 

North 
East 
Wales 

2.32 0.11 5.08 0.56 4.34 14.2
8 

16.1
7 

22.1
6 

23.3
8 

0 2.52 8.71 0.23 0.15 

North 
West 
Wales 

3.26 0.11 2.32 0.47 1.52 12.5
3 

17.6
7 

19.8
9 

24.3
9 

2.75 5.71 7.91 0.75 0.72 

South 
East 
Wales 

2.79 0.69 11.41 1.23 2.11 12.8 19.5 10.0
4 

10.2
1 

0.06 8.78 19.8
5 

0.53 0 

South 
Wales 
Central 

3.13 0.68 14.48 1.51 0.39 13.2
9 

14.1
2 

9.24 10.2
6 

0 0.23 29.8
1 

0.33 2.53 

South 
West 
Wales 

3.35 0.25 3.98 0.28 4.14 26.1
2 

17.4
2 

17.1
9 

7.12 0 2.29 17.0
2 

0.43 0.4 
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Table 3.4 Area statistics for LMP14 landscape types (Mid Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (grassland) 2745.94 32.49 

Upland (moorland) 1945.33 23.02 

Upland (wooded) 1944.14 23 

Lowland valleys (open) 813.77 9.63 

Lowland valleys (hedgerow) 411.43 4.87 

Upland (wooded hills) 304.99 3.61 

Lowland (wooded & wetland) 122.63 1.45 

Developed (communities) 59.97 0.71 

Water (inland) 31.6 0.37 

Upland (rock) 29.27 0.35 

Coastal edge 28.95 0.34 

Developed (industry) 7.26 0.09 

Water (sea) 5.55 0.07 

Developed (amenity) 0.78 0.01 

 
 
 

 

Figure 3.4 Area statistics for LMP14 landscape types (Mid Wales NRW Area) 
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Table 3.5 Area statistics for LMP14 landscape types (North East Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (moorland) 588.03 23.38 

Upland (grassland) 557.35 22.16 

Lowland valleys (open) 406.73 16.17 

Lowland valleys (hedgerow) 359.18 14.28 

Upland (wooded) 219.13 8.71 

Developed (communities) 127.81 5.08 

Lowland (wooded & wetland) 109.05 4.34 

Upland (wooded hills) 63.34 2.52 

Coastal edge 58.31 2.32 

Developed (industry) 13.97 0.56 

Water (inland) 5.9 0.23 

Water (sea) 3.69 0.15 

Developed (amenity) 2.71 0.11 

Upland (rock) 0.1 0 

 
 
 

 

Figure 3.5 Area statistics for LMP14 landscape types (North East Wales NRW Area) 
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Table 3.6 Area statistics for LMP14 landscape types (North West Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (moorland) 1260.27 24.39 

Upland (grassland) 1027.7 19.89 

Lowland valleys (open) 912.82 17.67 

Lowland valleys (hedgerow) 647.32 12.53 

Upland (wooded) 408.74 7.91 

Upland (wooded hills) 295.26 5.71 

Coastal edge 168.48 3.26 

Upland (rock) 141.92 2.75 

Developed (communities) 119.67 2.32 

Lowland (wooded & wetland) 78.41 1.52 

Water (inland) 38.55 0.75 

Water (sea) 37.19 0.72 

Developed (industry) 24.31 0.47 

Developed (amenity) 5.93 0.11 

 
 
 

 

Figure 3.6 Area statistics for LMP14 landscape types (North West Wales NRW Area) 
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Table 3.7 Area statistics for LMP14 landscape types (South East Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (wooded) 383.18 19.85 

Lowland valleys (open) 376.35 19.5 

Lowland valleys (hedgerow) 247.06 12.8 

Developed (communities) 220.25 11.41 

Upland (moorland) 196.99 10.21 

Upland (grassland) 193.77 10.04 

Upland (wooded hills) 169.53 8.78 

Coastal edge 53.78 2.79 

Lowland (wooded & wetland) 40.77 2.11 

Developed (industry) 23.77 1.23 

Developed (amenity) 13.29 0.69 

Water (inland) 10.18 0.53 

Upland (rock) 1.14 0.06 

Water (sea) 0 0 

 
 
 
 

 

Figure 3.7 Area statistics for LMP14 landscape types (South East Wales NRW Area) 
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Table 3.8 Area statistics for LMP14 landscape types (South Central Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Upland (wooded) 560.31 29.81 

Developed (communities) 272.18 14.48 

Lowland valleys (open) 265.4 14.12 

Lowland valleys (hedgerow) 249.71 13.29 

Upland (moorland) 192.86 10.26 

Upland (grassland) 173.72 9.24 

Coastal edge 58.86 3.13 

Water (sea) 47.56 2.53 

Developed (industry) 28.29 1.51 

Developed (amenity) 12.84 0.68 

Lowland (wooded & wetland) 7.42 0.39 

Water (inland) 6.17 0.33 

Upland (wooded hills) 4.28 0.23 

Upland (rock) 0 0 

 
 
 
 

 

Figure 3.8 Area statistics for LMP14 landscape types (South Central Wales NRW Area) 
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Table 3.9 Area statistics for LMP14 landscape types (South West Wales NRW Area) 

LMP14 Landscape Type Area (km2) Area (% Total) 

Lowland valleys (hedgerow) 1533.8 26.12 

Lowland valleys (open) 1023.01 17.42 

Upland (grassland) 1009.76 17.19 

Upland (wooded) 999.7 17.02 

Upland (moorland) 418.25 7.12 

Lowland (wooded & wetland) 243.09 4.14 

Developed (communities) 233.74 3.98 

Coastal edge 196.7 3.35 

Upland (wooded hills) 134.56 2.29 

Water (inland) 25.36 0.43 

Water (sea) 23.52 0.4 

Developed (industry) 16.53 0.28 

Developed (amenity) 14.87 0.25 

Upland (rock) 0 0 

 
 
 
 

 

Figure 3.9 Area statistics for LMP14 landscape types (South West Wales NRW Area) 
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3.6. LMP09 Landscape Classification 
 

 

Figure 3.10 LMP09 landscape types (all-Wales) 
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Table 3.10 Area statistics for LMP09 landscape types (all-Wales) 

LMP09 Landscape Type Area (km2) Area (% Total) 

Upland (open) 4924.91 23.17 

Upland (wooded) 4036.33 18.99 

Lowland (wooded) 3698.53 17.4 

Lowland (open) 3525.22 16.59 

Upland (moorland) 3241.11 15.25 

Built land 1042.9 4.91 

Coast 627.81 2.95 

Water (inland) 106.29 0.5 

Amenity land 50.21 0.24 

 
 
 
 

 

Figure 3.11 Area statistics for LMP09 landscape types (all-Wales) 
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3.7. +1m Sea Level Rise 
 
 

 

Figure 3.12 LMP14 landscape types with land up to 1m above sea level (all-Wales) 
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Table 3.11 Area statistics for LMP14 landscapes up to 1m above sea level 

LMP14 Landscape Type Total Area 
(km2) 

Area <=1m 
ASL (km2) 

Area <=1m 
ASL (%) 

Coastal edge 520.03 264.92 50.94 

Water (sea) 107.78 48.06 44.59 

Water (inland) 106.29 14.7 13.83 

Lowland (wooded & wetland) 503.26 17.77 3.53 

Developed (amenity) 50.21 0.64 1.28 

Developed (communities) 950.57 4.75 0.5 

Lowland valleys (open) 3525.22 11.91 0.34 

Developed (industry) 92.33 0.28 0.31 

Lowland valleys (hedgerow) 3195.27 2.05 0.06 

Upland (grassland) 4924.91 0.36 0.01 

Upland (wooded) 3343.7 0.36 0.01 

Upland (moorland) 3068.68 0.03 0 

Upland (wooded hills) 692.63 0.02 0 

Upland (rock) 172.43 0 0 

 
 
 

 

Figure 3.13 Area statistics for LMP14 landscapes up to 1m above sea level 
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3.8. Flood Zone 2 
 

 

Figure 3.14 LMP14 landscape types with Flood Zone 2 (all-Wales) 
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Table 3.12 Area statistics for LMP14 landscapes and Flood Zone 2 

LMP14 Landscape Type Total Area 
(km2) 

Area Non-Flood 
Zone 2 (km2) 

Area Flood 
Zone 2  
(% total per 
LMP14 type) 

Water (inland) 106.29 82.99 78.08 

Water (sea) 107.78 69.4 64.39 

Coastal edge 520.03 313.7 60.32 

Developed (amenity) 50.21 12.68 25.26 

Lowland (wooded & wetland) 503.26 98.12 19.5 

Lowland valleys (open) 3525.22 628.19 17.82 

Developed (communities) 950.57 159.67 16.8 

Lowland valleys (hedgerow) 3195.27 168.69 5.28 

Developed (industry) 92.33 4.68 5.07 

Upland (grassland) 4924.91 120.03 2.44 

Upland (wooded) 3343.7 75.6 2.26 

Upland (wooded hills) 692.63 7.69 1.11 

Upland (moorland) 3068.68 16.62 0.54 

Upland (rock) 172.43 0.58 0.34 

 
  
 

 

Figure 3.15 Area statistics for LMP14 landscapes and Flood Zone 2 
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3.9. Flood Zone 3 

 

Figure 3.16 LMP14 landscape types with Flood Zone 3 (all-Wales) 
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Table 3.13 Area statistics for LMP14 landscapes and Flood Zone 3 

LMP14 Landscape Type Total Area 
(km2) 

Area Non-Flood 
Zone 3 (km2) 

Area Flood 
Zone 3  
(% total per 
LMP14 type) 

Water (inland) 106.29 80.32 75.57 

Water (sea) 107.78 69.26 64.26 

Coastal edge 520.03 307.99 59.22 

Developed (amenity) 50.21 10.52 20.96 

Lowland (wooded & wetland) 503.26 86.77 17.24 

Lowland valleys (open) 3525.22 572.63 16.24 

Developed (communities) 950.57 121.16 12.75 

Lowland valleys (hedgerow) 3195.27 139.86 4.38 

Developed (industry) 92.33 3.71 4.02 

Upland (grassland) 4924.91 104.06 2.11 

Upland (wooded) 3343.7 63.8 1.91 

Upland (wooded hills) 692.63 6.68 0.96 

Upland (moorland) 3068.68 14.78 0.48 

Upland (rock) 172.43 0.48 0.28 

 

 

 

Figure 3.17 Area statistics for LMP14 landscapes and Flood Zone 3 
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3.10. Boundary Type 
 

 
Figure 3.17 Predominant boundary type with LMP14 landscape boundaries (all-Wales) 
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Table 3.14 Area statistics for LMP14 landscapes by boundary type (km2) 

LMP14 
Landscape 
Type 

Clawdd/Hed
gebanks 

Devel
oped 

Fenc
es 

Fenc
es 

With 
Trees 

Hedg
e 

With 
Trees 

Mana
ged 

Hedg
e 

Mixtur
e 

None Overgr
own 

Hedge
s 

Slate 
Fenc

es 

Stone 
Walls 

Coastal edge 0 0 9.02 0 0 0 4.82 459.
12 

0 0 47.0
7 

Developed 
(amenity) 

0 0 10.8
4 

0 0 0 31.2
5 

7.45 0 0 0.67 

Developed 
(communities) 

0 950.
57 

0 0 0 0 0 0 0 0 0 

Developed 
(industry) 

0 0 46.9
1 

2.51 0.28 0 20.9
9 

20.8
3 

0 0 0.81 

Lowland (wooded 
& wetland) 

14.56 0 41.2 0 150.
93 

74.7
4 

84.1
6 

72.9
6 

37.84 0 26.8
7 

Lowland valleys 
(hedgerow) 

303.13 0 0 0 975.
77 

488.
71 

1347
.7 

0 10.15 0 69.8
1 

Lowland valleys 
(open) 

354.22 0 71.5
1 

7.22 264.
74 

1239
.7 

1486
.03 

47.8
9 

26.23 0 27.6
8 

Upland 
(grassland) 

201.78 0 482.
28 

18.0
9 

573.
85 

1015
.6 

1643
.24 

160.
61 

308.3
2 

3.53 517.
61 

Upland 
(moorland) 

9.84 0 42.0
2 

22.2
3 

9.77 0 150.
52 

2200
.89 

0 0 633.
41 

Upland (rock) 0 0 0 0 0 0 0 172.
43 

0 0 0 

Upland (wooded 
hills) 

0 0 16.5
3 

0 124.
27 

103.
43 

147.
68 

297.
06 

3.66 0 0 

Upland (wooded) 14.2 0 356.
13 

7.61 718.
46 

392.
94 

1045
.11 

427.
36 

277.2
8 

0 104.
61 

Water (inland) 0 0 12.2
4 

0 0 1.33 23.3
3 

69.1
2 

0 0 0.27 

Water (sea) 0 0 0 0 0 0 0 95.5
3 

0 0 12.2
5 
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Table 3.15 Area statistics for LMP14 landscapes by boundary type (% of total LMP14 type) 

LMP14 
Landscape Type 

Clawdd/Hed
gebanks 

Devel
oped 

Fenc
es 

Fenc
es 

With 
Trees 

Hedg
e 

With 
Trees 

Mana
ged 

Hedg
e 

Mixtur
e 

None Overgr
own 

Hedge
s 

Slate 
Fenc

es 

Stone 
Walls 

Coastal edge 0 0 1.73 0 0 0 0.93 88.2
9 

0 0 9.05 

Developed 
(amenity) 

0 0 21.5
9 

0 0 0 62.2
4 

14.8
4 

0 0 1.33 

Developed 
(communities) 

0 100 0 0 0 0 0 0 0 0 0 

Developed 
(industry) 

0 0 50.8
1 

2.72 0.3 0 22.7
3 

22.5
6 

0 0 0.88 

Lowland (wooded 
& wetland) 

2.89 0 8.19 0 29.9
9 

14.8
5 

16.7
2 

14.5 7.52 0 5.34 

Lowland valleys 
(hedgerow) 

9.49 0 0 0 30.5
4 

15.2
9 

42.1
8 

0 0.32 0 2.18 

Lowland valleys 
(open) 

10.05 0 2.03 0.2 7.51 35.1
7 

42.1
5 

1.36 0.74 0 0.79 

Upland 
(grassland) 

4.1 0 9.79 0.37 11.6
5 

20.6
2 

33.3
7 

3.26 6.26 0.07 10.5
1 

Upland 
(moorland) 

0.32 0 1.37 0.72 0.32 0 4.91 71.7
2 

0 0 20.6
4 

Upland (rock) 0 0 0 0 0 0 0 100 0 0 0 

Upland (wooded 
hills) 

0 0 2.39 0 17.9
4 

14.9
3 

21.3
2 

42.8
9 

0.53 0 0 

Upland (wooded) 0.42 0 10.6
5 

0.23 21.4
9 

11.7
5 

31.2
6 

12.7
8 

8.29 0 3.13 

Water (inland) 0 0 11.5
2 

0 0 1.25 21.9
5 

65.0
3 

0 0 0.25 

Water (sea) 0 0 0 0 0 0 0 88.6
3 

0 0 11.3
7 
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Figure 3.18 Area statistics for LMP14 landscapes by boundary type 
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3.11. Landscape Value 
 

 
Figure 3.19 Overall landscape value with LMP14 landscape boundaries (all-Wales) 

 
 




















































































































































































































































































































































































































































































