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1.1: The Natural Environmental Valuation (NEV) modelling suite: Introduction and
overview

The Natural Environmental Valuation (NEV) modelling suite (1) is a modular, integrated
system of natural science to socio-economic behaviour models designed to provide support for
decisions regarding land-use in Great Britain. Combining environmental science, econometric
and process modelling, the NEV modelling suite provides two principal outputs:

(i) Land use at a high level of spatial resolution and temporally out to the end of the
analysis period, a detailed and quantified understanding of the environmental, economic
and policy drivers of that land use, and estimates of how land use will respond to
changes in those drivers (e.g. ongoing climate change, shifts in the prices and costs of
land use related products such as different food outputs, changes in agricultural,
forestry, environmental and other land use related policy);

(i) The ecosystem service related goods and services which arise from land use and how
they change in response to land use change. Within the present analysis we quantify the
impacts of land use and land use change on food production, timber output, storage and
emissions of key land use related greenhouse gases (CO2, CHas, N20), biodiversity and
recreation?. In addition to quantification, all of these ecosystem services, with the
exception of biodiversity, are also assessed in terms of their economic value (i.e. their
contribution to welfare, irrespective of whether they have market prices or not).
Biodiversity is not expressed in monetary terms due to the lack of robust economic
valuation methods and so is protected using no-loss rules applied to potential decisions.

!Land, Environment, Economics and Policy Institute (LEEP), University of Exeter Business School (UEBS),
Exeter, UK. Corresponding author email: i.bateman@exeter.ac.uk. ORCiD ID: 0000-0002-2791-6137

2 Ongoing extensions consider the impact of land use and land use change on water quality and flood
risk. For discussion see (1).
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The NEV modelling suite is a spatially and temporally explicit decision support tool which
shows the user where and when land use change arises in response to shifts in driver and how,
where and when ecosystem service benefits and losses are accrued. Both land use change and
its consequences are assessed and displayed via maps, quantities and values. A number of
interacting spatial scales are considered, including a grid of 2km? (400 hectare) cells used for
the agricultural production and associated farm greenhouse gas emissions or storage modelling
(with information held on the number of hectares of each production types within each cell but
their precise locations within that cell withheld for data protection reasons); tree growth, timber
production, and associated greenhouse gas storage and emission similar resolution for
greenhouse gas storage and emission and, at much higher resolution, recreational parks and
paths and predicted visitation rates®. In terms of the temporal scale, the NEV modelling suite
predicts ecosystem service flows and values into the future. Assessments are produced at an
annual timestep. All outputs are provided from at least 2020 and 2060 with certain analyses
extended further into the future?.

The remainder of this section provides an overview of the data used in this analysis. Subsequent
sections provide a technical summary of each of the individual modules within the NEV
decision support system. The modular nature of NEV is designed to permit ready and continual
updating of individual models as they are improved, ensuring that the suite does not become
ossified.

1.2: Data

Table 1.1 provides information on the various data incorporated within the NEV decision
support suite. Each data layer is described in some detail including sources (including URLS),
additional references where helpful, and notes on the processing of data prior to its use within
NEV.

One of the challenges of an exercise such as this arises where data collected at different points
in time utilise differing definitions of variables. This arose with respect to the land use data
given in the UK Centre for Ecology & Hydrology (UKCEH) Land Cover Maps (LCMs) and
so Table 1.2 provides additional notes regarding the definition of land use classes. Further
information and definitions of the variables used in the NEV land use analysis are provided
subsequently.

% Ongoing extensions of NEV incorporate hydrological sub-catchments and basins connected by a river
network.

4 For example, valuations association with forestry and tree-related carbon storage require much longer
timescales to be considered. Current work extends most modules to at least 2100.
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Table 1.1: Data incorporated within the NEV decision support suite; for further information see (2).

lithic, fragipan, saline, gravelly, no-phase); pH (<4.5,
4.5-55,5.5-7.2, 7.2-8.5, >8.5); total organic carbon
(<0.2,0.2-0.6, 0.6-1.2, 1.2-2.0 2.0-25, >25); gravel;
texture (adjusted %weight sand per cell, adjusted %wt
silt per cell, adjusted %wt clay per cell - adjusted for area
of land in cell); reference depth (0, 30, 100); obstacles to
roots (class 0 -4); impermeable layer (class 0-4); FAO
drainage (class 0-6); available water storage capacity

wt fractions).

Percentage area values are per
cell, not land area nor
agricultural area. Values have
been rounded to two decimal
places.

Particularly relevant for a UK-
based study, the areas covered

Layer [Ms Description | Processing notes Caveats or limitations to use Dependencies (input data); URL(S) (if
reference] [appropriat appropriate) - last accessed April 2022; Extra
e year(s)] references pertinent to processing (if appropriate)
Farm_slope | Proportion | Derived from the 50 m resolution IHDTM (obtained as 0.1 m vertical resolution, was | Integrated Hydrological Digital Terrain Model
[TERRAIN] | of land that | an ASCII raster and manipulated in a GIS). Average originally derived (by CEH) (IHDTM), licensed from the Centre for Ecology
is farmland | elevation for a 2 km cell was simply the aggregate of all | from Ordnance Survey and Hydrology, Wallingford. Version 2002.
AND 1,600 elevation values in the corresponding IHDTM grid | 1:50,000 mapping and vector | Accessed 2012. See Morris and Flavin, 1990;
greater divided by the sum of cells. Slope (degrees inclination) data. This dataset was selected | 1994; https://www.ceh.ac.uk/services/integrated-
than six was calculated from the 50 m IHDTM as the maximum for its high quality and hydrological-digital-terrain-model; Relies on the
degrees rate of change in value from a cell to its eight anticipated hydrological definition of farmland also derived herein. See
inclination | neighbours. An average slope value was then taken for consistency. LCUAP2 2010. Refs: Morris D. G., and Flavin,
[2012] an entire cell. Further to these two standard average-per- R. W., 1990. A digital terrain model for
2 km-cell variables (slope and elevation), farmland- hydrology. Proc. 4th International Symposium on
specific variables (here, farmland is inclusive and Spatial Data Handling. Vol 1 Jul 23-27 Zurich,
defined as all crops, grasses and other land on farms) 250-262; Morris D. G., and Flavin, R. W., 1994,
were calculated. Average elevation on farmland was Sub-set of UK 560 m by 50 m hydrological
calculated as a weighted average from a 25 m resolution digital terrain model grids. NERC, Institute of
base definition of farmland (from LCUAP2 2010); in Hydrology, Wallingford.
practice, this operation was: sum for 2 km cell the
following: (elevation x (area farmland/area of land)).
The approach was similar for slope. A final terrain
variable was the proportion of land that is farmland AND
greater than six degrees inclination.
Soil [SOIL] | Various Categorisation of variables as follows: topsoil texture When using these variables for | Harmonized World Soil Database (HWSD),
soil class (coarse, medium, fine, none); broad soil types model estimation, be careful FAO/IIASA/ISRIC/ISSCAS/IRC. Version 2009.
variables (clay, loam, loamy sand, sandy loam, clay/loam, sand, not to use 'overlapping' Accessed 2012. See:
[2012] silt loam, urban/lake); management-related phase (stony, | categories (e.g. soil type and https://www.fao.org/3/aq361e/aq361e.pdf

Latest data URL: https://www.fao.org/soils-
portal/soil-survey/soil-maps-and-
databases/harmonized-world-soil-database-
v12/en/




(class 0-6); dominant annual average soil water regime
(class 1-4). Derived from HWSD and pertains to the
topsoil (0-30cm) unless stated otherwise. The source
raster data (approx. 1 km resolution) was converted into
vector format to allow the addition of an attribute table
and the intersection of the 2 km grid. Percentage totals
are in each class of interest in the 2 km cell was then
taken, or area-weighted averages were taken if more
appropriate.

by SOTER, including Central
and Eastern Europe, are
considered to have the highest
reliability in the HWSD
(SOTER = World SOil and
TERrain Digital Database
project, which has an intended
1: 1,000,000 scale).

Climate Rainfall Accumulated annual rainfall and mean temperature in the | Long-term average data (30 Gridded Observation Data, UKCP09, Met Office,
[CLIMATE] | and temp. crop growing season (April to September) were years from 1961-1990) at 5 available from:
[baseline calculated by simply averaging or summing the 30 km input resolution. http://www.metoffice.gov.uk/climatechange/scien
1960-1990] | monthly or annual 5 km gridded data sets for each ce/monitoring/ukcp09/index.html
and variable. These data were then interpolated to values for Full report: (5).
predictions | the central points of 2 km cells using bilinear Latest data URL.:
[to 2099] interpolation. Where necessary (boundaries of grid with https://www.metoffice.gov.uk/research/climate/m
no climate data), the value of the adjacent cell was used. aps-and-data/data/haduk-grid/datasets
Greenbelt Percentage | Defra provided a file for greenbelt in England. Welsh Temporarily variable data GLG Greenbelt, England spatial data. Licensed
[GREENBE | area of greenbelt was digitised to clip to road and county obtained where relevant (new | for use on the UK NEA_FO project from Defra
LT _EW] greenbelt boundaries using information found in local plans. The 2 | designations or changes to (NRO150). Latest data URL.:
in England | km grid was then overlain and the percentage area of boundaries). Welsh data https://data.gov.uk/dataset/ccb505e0-67a8-4ace-
and Wales | greenbelt in the cell was calculated from the intersection | digitised so some b294-19a3chff4861/english-local-authority-green-
[2012] of the two datasets. generalisation inherent. belt-dataset
Newport Unitary Development Plan (1996-2011):
https://www.newport.gov.uk/documents/Planning
-Documents/LDP-2011-2026/adopted-UDP.pdf
Greenbelt Percentage | Scottish greenbelt PDFs were georeferenced and At the time of processing, Boundary data interpreted from PDF documents
[GREENBE | area of digitised. The 2 km grid was then overlain and the there was no national digital retrieved from individual councils in Scotland.
LT_S] greenbelt percentage area of greenbelt in the cell was calculated spatial boundary dataset for
in Scotland | from the intersection of the two datasets. Scottish greenbelt. Each
[2012] council was contacted for

spatial information and PDF
maps or ESRI shapefiles were
received for all areas of
Scottish greenbelt (present and
historic). Digitised so some
generalisation inherent. Input
scales typically ranging from
1:8000 to 1:25000




Designated | Percentage | National Parks are protected areas of the countryside Temporarily variable data Nitrate Vulnerable Zones Designations (England),
[DESIG] area of and, although the land is often privately owned and obtained where relevant (new | Environment Agency accessed via
designated | worked, National Parks welcome visitors. Formal designations or changes to MAGIC.gov.uk in 2012; National Parks
land under | designation of land into National Parks has been boundaries). (England), Natural England accessed via
classes of staggered since the first Parks in the 1950s. At the time MAGIC.gov.uk in 2012; Environmentally
National of processing, there were 15 National Parks across Great Sensitive Areas (England), Natural England
Park, Britain. Spatial boundary data for National Parks were accessed via https://magic.defra.gov.uk/
Nitrate downloaded from MAGIC, Countryside Council for Welsh GIS data equivalents downloaded from
Vulnerable | Wales and Scottish Government Spatial Data File Countryside Council for Wales (now Natural
Zones and | Download website. These data sources were also used to Resources Wales);
Environme | download digital spatial data for Environmentally http://lle.gov.wales/home?lang=en
ntally Sensitive Areas (ESA) (zones, not agreements, which Scottish data equivalents downloaded in 2012
Sensitive run up to 2014) and Nitrate Vulnerable Zone (NVZ) from Scottish Government Spatial Data
Areas. (http://crtb.sedsh.gov.uk);
[2012] https://spatialdata.gov.scot/geonetwork/srv/eng/ca
talog.search#/home
Market_dist | Travel time | Travel time to nearest urban area with total population > | Assumes nearest market isan | Ordnance Survey Meridian 2 road network
ance to market 300,000 was calculated as follows. First, urban areas urban area with a resident (Motorway, A/B/minor roads) and Developed
[TRAVEL_ | [2012] with large populations were identified from the 2001 population > 300 000 people. Land Use Area. Updated 2009. Polyline and
CITY] Census (KS01). There were 12 urban areas with Polygon files. OS Open Spatial data accessed
populations exceeding 300 thousand people in 2001. 2013 and downloaded via:
These names were then matched to DLUA spatial data https://osdatahub.os.uk/downloads/open;
boundaries. Travel times are calculated from the centroid https://www.ordnancesurvey.co.uk/opendatadown
of a 2 km to the nearest urban border (DLUA). Travel is load/products.html 2001 Census (variable KS01).
via the GB road network (see below). Accessed in 2012 via CASWEB UK Data Service
Travel time calculations were undertaken using the ‘Cost Census support;
Distance’ (impedance surface) command in ESRI https://casweb.ukdataservice.ac.uk/ Ref: Sen, A.,
ArcGIS. First, the Meridian 2 road network (Motorway, Harwood, A., Bateman 1.J., Munday P., Crowe
A-road, B-road and minor roads) was converted into a A., Haines-Young R., Brander L., Provins, A.,
regular grid of 100 x 100 m cells, with each cell Raychaudhuri, J., Lovett, A., and Foden J., (2014)
containing a value corresponding to travel-time-per-unit Economic Assessment of the Recreational Value
distance. Road speeds were taken from (3) and of Ecosystems in Great Britain, Environmental
allowances were made for locations off the regular road and Resource Economics, Volume 57, Issue 2, pp
grid (adjustments for walking speed). The resultant travel 233-249, DOI 10.1007/s10640-013-9666-7
time map is used to calculate the minimum travel time
between any outset location and any destination.
Landcover_ | Percentage | The 25 m resolution raster product for LCM2000 (4) was | Remotely sensed data were Forestry Commission. National Inventory for
2000 area under | used as raw land cover data for 2000. Ten land cover acquired between November Woodland and Trees. Polygon data. Updated
[LCUP1] ten categories, consistent with habitat mapping as part of the | 1996 and May 2001 to 2002. https://www.forestresearch.gov.uk/tools-

5




landcover | first phase of UK-NEA (106), were created from generate the input dataset and-resources/national-forest-inventory/national-
classes. combining subclasses of land cover. Land cover classes: | Land Cover Map 2000 (4) inventory-of-woodland-and-trees/
[2000] deciduous; coniferous; enclosed farmland; improved Land Cover Map 2000 (LCMZ2000) 25 m raster
grassland; semi-natural grassland; mountains, moors and grid,
heaths; coastal margins; freshwater; marine; urban and https://eip.ceh.ac.uk/lcm/lcmdata/previousversion
developed land (see further notes in Table 0.2). Next, a s/lcm2000 Ref: Fuller, R. M., Smith, G. M.,
simple cross-tabulation was performed to look at land Sanderson, J. M., Hill, R. A., Thomson, A. G.,
cover change on a cell-by-cell basis across the two time Cox, R., Brown, N. J., Clarke, R. T., Rothery, P.,
periods (2007 below). Reasonable correlation with small and Gerard, F. F., 2002. Countryside Survey 2000
changes in land cover were expected, e.g. due to Module 7: Land Cover Map 2000 final report.
development and small differences in the methodology NERC/Centre for Ecology and Hydrology 100pp.
between LCM2000 and LCM2007. However, the results (CEH Project Number: C00878); UK-NEA
of the comparison did not always perform as anticipated (2011).
and there was considerable movement across many Ordnance Survey Meridian 2 road network
classes. These reclassified data were thus augmented (Motorway, A-road, B-road and minor roads) and
with Forestry Commission boundaries of existing Developed Land Use Area. Polyline and Polygon
woodland, Ordnance Survey data on Roads and Railways files. Updated 2009. OS Open Spatial data
and Developed Land Use Areas. These updates enabled a accessed 2013 and downloaded via:
more reliable indication of non-agricultural land use https://www.ordnancesurvey.co.uk/opendatadown
extent. load/products.html;
https://osdatahub.os.uk/downloads/open Ref: UK-
NEA (2011) UK National Ecosystem
Assessment: Technical Report. UNEP-WCMC,
Cambridge, UK. Available via: http://uknea.unep-
wemc.org/
Landcover_ | Percentage | The 25 m resolution raster product for LCM2007 (6) was | Remotely sensed data were Forestry Commission. National Inventory for
2007 area under | used as raw land cover data for 2007. Ten land cover acquired between September Woodland and Trees. Polygon data. Updated
[LCUP2] ten categories, consistent with habitat mapping as part of the | 2005 and July 2008 to 2002. https://www.forestresearch.gov.uk/tools-
landcover first phase of UK-NEA (106), were created from generate the input dataset and-resources/national-forest-inventory/national-
classes. combining subclasses of land cover. Land cover classes: | Land Cover Map 2007 (6) inventory-of-woodland-and-trees/ Ref: UK-NEA
[2007] deciduous; coniferous; enclosed farmland; improved (2011) UK National Ecosystem Assessment:

grassland; semi-natural grassland; mountains, moors and
heaths; coastal margins; freshwater; marine; urban and
developed land. Further notes: Add notes for landcover
def. Next, a simple cross-tabulation was performed to
look at land cover change on a cell-by-cell basis across
the two time periods (2000 above). Reasonable
correlation with small changes in land cover were
expected, e.g. due to development and small differences

Technical Report. UNEP-WCMC, Cambridge,
UK. Available via: http://uknea.unep-wcmc.org/
Land Cover Map 2007 (LCM2007) 25 m raster
grid.
https://eip.ceh.ac.uk/lcm/lcmdata/previousversion
s/lcm2007 Ref: Morton, D., Rowland, C., Wood,
C., Meek, L., Marston, C., Smith, G., Wadsworth,
R., Simpson, I.C., (2011). Final Report for
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in the methodology between LCM2000 and LCM2007.
However, the results of the comparison did not always
perform as anticipated and there was considerable
movement across many classes. These reclassified data
were thus augmented with Forestry Commission
boundaries of existing woodland, Ordnance Survey data
on Roads and Railways and Developed Land Use Areas.
These updates enabled a more reliable indication of non-
agricultural land use extent.

LCM2007 - the new UK Land Cover Map.
Countryside Survey Technical Report No. 11/07
NERC/Centre for Ecology and Hydrology 112pp.
(CEH Project Number: C03259).
http://www.ceh.ac.uk/documents/LCM2007Final
Report.pdf

Ordnance Survey Meridian 2 road network
(Motorway, A-road, B-road and minor roads) and
Developed Land Use Area. Polyline and Polygon
files. Updated 2009. OS Open Spatial data
accessed 2013 and downloaded via:
https://www.ordnancesurvey.co.uk/opendatadown
load/products.html also
https://osdatahub.os.uk/downloads/open

Landuse_20
00
[LCUPAP1]

Percentage
area under
twenty five
land use
classes.
[2000]

Overview: Satellite-derived land cover data and ancillary
spatial data were used to locate areas that are likely to be
functional e.g. used for agricultural production or urban
activities. Results from agricultural survey data were
used to refine the spatial distribution of arable and
grassland and subdivide categorisation where
appropriate. A Geographical Information System (GIS)
was used to interrogate and integrate data to a base
resolution of a 2 by 2 km cell.

In some cases land cover classes may be synonymous
with land use. Often, however, variability of land use is
greater than the variability of land cover because one
land cover can fulfil different functions, i.e. the
relationship is not one-to-one (9). Nevertheless, land
cover data can provide a useful framework within which
to map agricultural land use e.g. (7). Initially, relevant
land areas from land cover derived data were compared
with national-level June Survey statistics for agriculture
(110). Considerable disparities in total areas were
observed; from the agCensus product, it is possible for
observations of agricultural land to exceed the physical
area of zones (see discussion in 8; 7). Our testing found
particular problems in Scotland and Wales. Subsequent
results and analyses informed the following decisions:
The 2 km level agCensus data could be used to subdivide

Rather than a complete land
use definition, the resultant
dataset is more adequately
described as a high resolution
database depicting potential
land cover or land use area
across Great Britain. Due to
uncertainties with input data*,
there is greater confidence in
relative magnitudes of areas
(i.e. shares of land types) than
absolute totals. However, as
the level of spatial aggregation
increases, the absolute area
totals become more accurate.
Also, as the timeframe of
study increases, to say three to
five years, data become more
representative of that period,
rather than a single target year.

*Satellite-derived land cover
data are aggregated from
several years (see above). The
June Survey of Agricultural

June Agricultural Survey. Agricultural region
statistics. Version 2001. ERSA; June Agricultural
Survey. County-level statistics. Version 2000.
Defra; June Agricultural Survey. Small Area
Statistics. Version 2003. National Assembly for
Wales; https://data.gov.uk/dataset/332b5dfc-
9616-47b2-81ee-4fcd407196¢ca/june-survey-of-
agriculture-and-horticulture-england

Office for National Statistics (2011). Agriculture
in the United Kingdom 2011. Office for National
Statistics, Newport, UK.
https://www.gov.uk/government/statistics/agricult
ure-in-the-united-kingdom-2011

June Agricultural Census (agCensus). 2km
resolution table. GB extent. Version 2004. See:
https://agCensus.edina.ac.uk/ and
http://edina.ac.uk/agCensus/agcen2.pdf

Land Cover Map 2000 (see 4)
https://eip.ceh.ac.uk/lcm/lcmdata/previousversion
s/lcm2000

OS county and region boundaries. Polygon file.
Updated 2011. OS Open Data
https://osdatahub.os.uk/downloads/open

Small area boundaries. Polygon file. Updated
2001. National Assembly for Wales.
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total arable land in a corresponding 2 km cell into
different types of crops (fine resolution data were used to
maintain local cropping patterns); Higher level
geographies (i.e. administrative-level) were needed to
define the total arable land in a 2 km cell and refine the
distribution of types of grassland and grazing. Greater
confidence was given to the administrative-level
statistics as although these are aggregated for farms
within an area, they are not subject to redistribution
algorithms used in the production of the agCensus.
County- and Unitary Authority-level June Survey data
for 2000 were downloaded as a spreadsheet for England.
Similar summaries were obtained for Welsh Agricultural
Regions. Scottish regional data were obtained as PDF
files from the Economic Report on Scottish Agriculture
(ERSA). These administrative-level data were
amalgamated into one dataset of 81 zones, each with six
broad land use categories compatible in definition across
time and for each country: Arable, horticulture & fallow;
Temporary grassland; Permanent grassland; Sole-right
rough grazing; Farm woodland; All other land on farm.
Next, these tabulated data were joined to spatial
boundary data in a GIS. At this stage, the implicit
assumption was that the variables of interest (land use
types) had a homogenous spatial distribution across
source zones (administrative areas). It was then
necessary to redistribute the above source zone data
within the locations constrained by appropriate land
cover classes. In other words, the high resolution (25 m x
25 m grid) reclassified land cover data (used to create
e.g. LCUP1) were used to restrict probable locations for
agricultural land use within each administrative area.
Geographic boundaries for the administrative areas were
overlain on the land cover grid. Given that the area of
land use in each source zone was known, we satisfied
these observations by scaling the 25 m resolution land
cover-derived classes. Then, each broad land use type (at
25 m resolution) was summed for a set of final target
zones — a regular grid of 2 km cells. Target zones of 1

and Horticultural Activity is a
source of high quality land use
data with national coverage.
The June Survey is undertaken
as a full census every ten years
and as a sample survey in
intervening years. The June
Survey is undertaken
independently in England,
Scotland and Wales and
results are released in
aggregated spatial units. These
data can either be obtained in
the form of a regular grid
known as the ‘agCensus’
(available at 2 km, 5 km and
10 km resolutions) or for
administrative boundaries
such as counties and regions.
Due to protection against the
disclosure of information on
individual holdings, there are
caveats associated with the use
of these ‘ready-made’ datasets
for spatially explicit research.
Broadly speaking, agCensus
data can be inaccurate at fine
resolutions due to spatial
reworking and re-distribution
of holding data, and while
statistics for administrative
boundaries are more accurate,
many data are suppressed to
preserve anonymity or
released at a higher level
geography where the
resolution is too coarse. To
combat these shortfalls, both
data formats were used.

https://lle.gov.wales/catalogue/item/AgriculturalS
mallAreaStatistics/?lang=en

SEERAD (2001). Economic Report on Scottish
Agriculture: 2001 Edition. Scottish Executive
Environment and Rural Affairs Department, UK.
https://www.gov.scot/collections/economic-
report-on-scottish-agriculture/

Refs: Comber, A., Proctor, C., and Anthony, S.,
(2008). The creation of a national agricultural
land use dataset: combining pycnophylactic
interpolation with dasymetric mapping
techniques. Transactions in GIS, 12, 775-791,;
Fuller, R. M., Smith, G. M., Sanderson, J. M.,
Hill, R. A., Thomson, A. G., Cox, R., Brown, N.
J., Clarke, R. T., Rothery, P., and Gerard, F. F.,
2002. Countryside Survey 2000 Module 7: Land
Cover Map 2000 final report. NERC/Centre for
Ecology and Hydrology 100pp. (CEH Project
Number: C00878); Posen, P., Hutchins, M.,
Lovett, A., Davies, H., (2011). Identifying the
catchment size at which robust estimations of
agricultural land use can be made, and
implications for diffuse pollution modelling.
Applied Geography, 31, 919-929; SEERAD
(2001). Economic Report on Scottish Agriculture:
2001 Edition. Scottish Executive Environment
and Rural Affairs Department, UK.




km were used for estimation of models. In the final step
of processing, relevant crop types were extracted from
the 2004 and 2010 agCensus (2 km resolution) datasets.
Total Arable, horticulture & fallow land in the 2 km
target zones were refined into different crop types using
overlying agCensus data (by apply corresponding areal
proportions). Therefore, the final dataset could be
aggregated thematically or spatially to suit different
research applications.

Landuse_20
10
[LCUPAP2]

Percentage
area under
twenty five
land use
classes.
[2010]

Overview: Satellite-derived land cover data and ancillary
spatial data were used to locate areas that are likely to be
functional e.g. used for agricultural production or urban
activities. Results from agricultural survey data were
used to refine the spatial distribution of arable and
grassland and subdivide categorisation where
appropriate. A Geographical Information System (GIS)
was used to interrogate and integrate data to a base
resolution of a 2 by 2 km cell.

In some cases land cover classes may be synonymous
with land use. Often, however, variability of land use is
greater than the variability of land cover because one
land cover can fulfil different functions, i.e. the
relationship is not one-to-one (9). Nevertheless, land
cover data can provide a useful framework within which
to map agricultural land use (e.g. 7). Initially, relevant
land areas from land cover derived data were compared
with national-level June Survey statistics for agriculture
(10). Considerable disparities in total areas were
observed; from the agCensus product, it is possible for
observations of agricultural land to exceed the physical
area of zones (see discussion in 8; 7). Our testing found
particular problems in Scotland and Wales. Subsequent
results and analyses informed the following decisions:
The 2 km level agCensus data could be used to subdivide
total arable land in a corresponding 2 km cell into
different types of crops (fine resolution data were used to
maintain local cropping patterns); Higher level
geographies (i.e. administrative-level) were needed to
define the total arable land in a 2 km cell and refine the

Rather than a complete land
use definition, the resultant
dataset is more adequately
described as a high resolution
database depicting potential
land cover or land use area
across Great Britain. Due to
uncertainties with input data*,
there is greater confidence in
relative magnitudes of areas
(i.e. shares of land types) than
absolute totals. However, as
the level of spatial aggregation
increases, the absolute area
totals become more accurate.
Also, as the timeframe of
study increases, to say three to
five years, data become more
representative of that period,
rather than a single target year.

*Satellite-derived land cover
data are aggregated from
several years (see above). The
June Survey of Agricultural
and Horticultural Activity is a
source of high quality land use
data with national coverage.
The June Survey is undertaken
as a full census every ten years
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Office for National Statistics (2011). Agriculture
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http://edina.ac.uk/agCensus/agcen2.pdf and
https://agCensus.edina.ac.uk/

Land Cover Map 2007 (LCM2007) 25 m raster
grid;
https://eip.ceh.ac.uk/lcm/Icmdata/previousversion
s/lcm2007 (see 6).

OS county and region boundaries. Polygon file.
Updated 2011. OS Open Data;
https://osdatahub.os.uk/downloads/open

Small area boundaries. Polygon file. Updated
2001. National Assembly for Wales;
https://lle.gov.wales/catalogue/item/AgriculturalS
mallAreaStatistics/?lang=en;

(10). Economic Report on Scottish