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Outline

1) Landcover data and your use of it:

-what, why important, examples and your 

use/needs.

2) Our assessment of regional land cover change:

-previous work, engagement, criteria, datasets and 

results.



Land cover data and land cover change
What is it?

Land cover the physical elements occupying the 

earth’s surface.

Land use the human activity which is carried out 

at a particular location e.g. Integrated 

Administration and Control System (IACS). 

Land cover change

Focus on observation and analysis of changes on 

the earth’s surface.Natural and human driven 

processes.

Why important?

Assessing natural capital and ecosystem 

services or SRDP targeting.

Wide range of modelling studies.



10-60 m Sentinel 2

300 m ENVISAT MERIS sensor CCI Land Cover V2

500 m MODIS

How produced?
-sensor, purpose and steps

-diverse products 



Land Cover of Scotland (LCS88) and 

New Image of Scotland 1999

First-ever national medium-scale (1:25000) 

digital land cover map in Europe.

Steps

1-Aerial photography  (1987-89).

2-Interpretation, extract information and 

digital dataset (1989-93).

3-Ground validation of the data. 

Co-ordinated: Scottish Office Environment 

Department, The Scottish Office Agriculture 

and Fisheries Department, Nature

Conservancy Council and Countryside

Commission for Scotland (SNH) and the 

Forestry Commission.

1999 New Image steering group meetings.



UK Land cover map series

Derived from satellite images 

and digital cartography.

Based on UK Biodiversity Action 

Plan Broad Habitats classes.



CORINE (coordination of information on the 

environment) land cover series

Initiated in 1985 (ref year 

1990). 

Inventory of land cover in 44 

classes. 

Minimum Mapping Unit 

(MMU) of 25 ha and a 

minimum width of 100 m.

CLC1990 CLC2000 CLC2006 CLC2012 CLC2018

Satellite data

Landsat-5 

MSS/TM

single date

Landsat-7 ETM

single date

SPOT-4/5 and

IRS P6 LISS III

dual date

IRS P6 LISS III

and RapidEye

dual date

Sentinel-2 and 

Landsat-8 for gap 

filling

Production 

time
10 years 4 years 3 years 2 years 1.5 years



ESA Climate Change Initiative Land Cover

Systematic monitoring of the global climate system. 

Global coverage with a spatial resolution of 300 x 300 m.

1992- annual series.
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Land cover data questions 

1) Who has used land cover data in the past couple of years?

2) What land cover (or land use) data do you use and for what 

purposes?

3) What data model, format and how used (raster/image or 

vector; shapefile or geodatabase, web mapping service, web 

feature services or vector tile; desktop or web/mobile app)?

Macaulay Development Trust project related to vector tiles and are 

interested in your use or interest in them. 



National Park land cover change  

Based on ongoing 

conversations with 

National Park 

colleagues.

Explored previous 

studies.

Developed a set of 

criteria to evaluate 

existing land cover 

datasets.

Analysed recent land 

cover changes in 

Scotland’s National 

Parks.  







Cairngorms National Park: previous studies

1947-1988: significant expansion of rough grassland, plantation 

forest, bracken, wet ground, scattered trees, built up 

areas/transport corridors and bare ground; significant decreases 

in coniferous woodland, broadleaved woodland, managed 

grassland, heather moorland and blanket mire (Mackey et al 

1998). 

In a final note, of relevance to the current report, the authors 

observe that “the existing stock of change data is inadequate for 

today’s needs” (Mackey and Shewry 2006). 



Loch Lomond & The Trossachs National Park: 

previous studies

Unable to identify any detailed assessment of land cover change in 

the recent past.

Climate Change Education Pack:  Section 7 Land Use in the National 

Park, notes that “recent significant land use changes have included 

the spread of commercial forestry, the abandonment of grazing land 

for livestock in some areas and the growth of renewable energy 

production such as run of river hydro schemes in parts of the Park 

and wind farm developments just outside the Park boundary”.   



National Park land cover change: criteria  

1) Appropriate scale (large scale/detailed maps; to ID 1-10 ha), 

2) Detailed thematic classification, 

3) More than one time period,

4) Dataset should include all land cover types, 

5) Consistent mapping and classification methodology across dates, 

6) Single integrated dataset, and

7) Accessibility.



No. Short name Dataset Creator Dates available Scale and/or Resolution

1 LCS88 The Land Cover of Scotland 1988 (LCS88) Macaulay Land Use Research 

Institute

1988 1:25,000

2 LCM Land Cover Map (LCM) series Centre for Ecology and 

Hydrology (CEH)

1990,2000, 2007 and 

2015

Large scale boundary data (e.g. 

1:2500 for 2007), but much 

smaller scale information, e.g. 

120,000 for soils. 

See Morton et al 2011

25x25m resolution raster

3 FC Forestry commission (FC) forestry surveys 

(various), e.g. Native Woodlands Survey for 

Scotland 2014, 

National Forestry Inventory for Scotland 2015, 

National Forest Estate Legal Boundary for 

Scotland 2016.

Forestry Commission 2010-15, earlier dates 

also may be available, 

e.g. National 

inventory of woodland 

and trees (1995-99)

1:10000 or larger (e.g. 1:1250, 

1:2500), based on Ordnance 

Survey MasterMap®

Minimum mapped unit 0.5 ha 

4 Agcensus Agricultural census data for Scotland (Agcensus) Scottish Executive: SEERAD 

and (from 2007) Environment 

Directorate.

Annually from 1969 2x2km resolution (nominal scale 

not stated)

5 IACS simple IACS predominant* land use 2008-15 (IACS 

simple)

James Hutton Institute 2008-15 From 1:5000

(lowlands) to 1:50000 (uplands).

Minimum mapped unit c. 0.2ha

6 IACS extended IACS predominant* land use, extended crops 

classification (IACS extended)

James Hutton Institute 2008-15 From 1:5000

(lowlands) to 1:50000 (uplands).

Minimum mapped unit c. 0.2ha

7 HABMOS Habitat Map of Scotland (HabMoS)

(EUNIS Land Cover)

Scottish Natural Heritage 

(SNH)

Nominal date of 2015 Multiple scales

8 CLC Coordination of Information on the Environment 

(CORINE) land cover (CLC). 

European Environment Agency 

and local partners

2000, 2006,2012 and 

2018

1:100,000

100x100m resolution

9 CCI-LC Climate Change Initiative Land Cover (CCI-LC) European Space Agency (ESA). 1992-2015 300x300m resolution



Land cover change  dataset: evaluation

Dataset Appropriate 

Scale

Detailed 

thematic 

classification

More than one 

time period

All land cover 

types

Consistent mapping 

and classification 

methodology across 

dates

Single integrated 

dataset

Accessible

LCS88     NA  

LCM       

FC     NA  

Agcensus       

IACS simple       

IACS 

extended
      

HabMoS     NA  

CLC       

CCI-LC       



Systematic land cover change: method  

Time periods: 2006-2012 and 2012-2018.

National Park and surrounding areas.

A statistical procedure (chi-square test) in which results 

obtained by the cross-tabulation method are compared with an 

“expected” results dataset in which losses and gains to each 

land cover class are evenly distributed to all other land cover 

classes according to the proportion of each land cover class.

By comparing the real dataset with this random change 

dataset, we get an idea of the degree to which observed 

changes are non-random, i.e. systematic (Pontius et al., 2004). 



National Park land cover change: results  

In both National Parks, more land cover change was detected 

in the period 2012-2018 than in 2006-2012, and

more land cover change was detected in the Loch Lomond & 

The Trossachs National Park and its adjacent land areas than 

in the Cairngorms National Park and its adjacent land areas.
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