The UK is largely an agricultural landscape. The generally intensive
agricultural habitats of improved grasslands and arable crops make
up nearly half of the land. Broadleaved and coniferous woodlands
share, in nearly equal proportions, 12% of the land. Other semi-
natural habitats, such as bog, heath and ‘acid’ grassland, make

up about a quarter of UK land, a large part of which occurs in
Scotland. Built-up areas and other developed land, comprise

the remaining 10%.
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Introduction

2.1 What can Countryside Survey 2000 and the
Northern Ireland Countryside Survey 2000 tell us
about habitats in the UK countryside and how
they have changed over the last decade? This
chapter provides a summary of some of the key
results at the national level, including updates to
two of the national Quality of Life Counts (QOLC)*
indicators. It provides a first look at the results for
the Broad Habitats that are used as the framework
for the UK’s Biodiversity Action Plan (BAP).

2.2 This chapter also introduces some of the
methods used to present and analyse the field
survey data collected during the CS2000 and
NICS2000. In the chapters of the report that

follow, a more detailed discussion of the results
for each Broad Habitat can be found.

Broad Habitats: UK stock and change

2.3 On the basis of the field surveys undertaken
in Great Britain and Northern Ireland, estimates
of the area occupied by most of the terrestrial
and freshwater Broad Habitats in 1998 can be
made. The surveys also provide estimates for the
length of linear landscape features and numbers
of ponds. These estimates can be compared with
data from 1990 surveys in Great Britain and
Northern Ireland.

The stock of Broad Habitats

2.4 As the data in Table 2.1 show, the Improved
Grassland and Arable and Horticultural Broad

Table 2.1: Summary of estimated stock (area in 000 ha) of Broad Habitats in the UK in 1998 based on field survey data from Countryside
Survey 2000 and the Northern Ireland Countryside Survey 2000. Further details on sampling errors are provided in Chapters 3 to 8.

Broad Habitat E&W Scotland GB NI UK
'000ha % ‘000 ha % 000 ha % ‘000 ha % '000 ha %

Improved Grassland 4431  29.1 1051 13.1 5482 23.7 568 41.0 6050 24.7
Arable and Horticultural 4609 30.3 639 8.0 5249 22.7 59 4.3 5307 21.7
Neutral Grassland 444 29 168 2.1 613 2.7 254 18.3 867 35
Broadleaved, Mixed and Yew Woodland 1171 7.7 300 3.7 1471 6.4 51 3.7 1522 6.2
Coniferous Woodland 380 25 993 124 1374 5.9 61 4.4 1435 5.9
Bog 180 1.2 2038 25.4 2218 9.6 148 10.7 2367 9.7
Dwarf Shrub Heath 485 3.2 1002 12.5 1487 6.4 13 0.9 1500 6.1
Acid Grassland 547 3.6 748 9.3 1295 5.6 28 2.0 1324 5.4
Fen, Marsh and Swamp 210 1.4 337 4.2 547 2.4 53 3.8 600 25
Bracken 273 18 166 2.1 439 1.9 0.3 443 1.8
Calcareous Grassland 38 0.2 27 0.3 65 0.3 1 0.1 66 0.3
Inland Rock 17 0.1 38 0.5 56 0.2 6 0.4 56 0.3
Montane 1 0.0 48 0.6 49 0.2 n/a n/a n/a n/a
Standing Open Water and Canals 106 0.7 85 1.1 190 0.8 n/a n/a n/a n/a
Rivers and Streams 43 0.3 21 0.3 64 0.3 n/a n/a n/a n/a
Littoral Sediment 136 0.9 2 0.0 138 0.6 n/a n/a n/a n/a
Supralittoral Rock 20 0.1 57 0.7 77 0.3 1 0.1 78 0.3
Supralittoral Sediment 30 0.2 23 0.3 53 0.2 2 0.1 55 0.2
Built-up & Gardens® 1180 7.7 151 19 1331 5.8 n/a n/a n/a n/a
Boundary and linear features® 411 2.7 87 11 498 2.2 n/a n/a n/a n/a
Unsurveyed urban land® 426 2.8 37 0.1 463 2.0 n/a n/a n/a n/a
Unclassified 93 0.6 2 0.0 95 0.4 143 10.3 n/a n/a
TOTAL 15230 100 8020 100 23254 100 1385 100.0 24495 100.0

a Figures presented are for Built-up and Gardens in rural areas surveyed in CS2000 and NICS2000.
b Figures presented are for transport features (roads, railways, tracks including verges) in rural areas surveyed in CS2000 and NICS2000. Other boundary and linear

features are measured by length, not area.
¢ The CS2000 field survey did not sample areas more that 75% built up.

1 In 1999 the Government published a set of around 150 ‘Quality of Life Counts’ indicators. These are intended as a way of
assessing progress towards sustainable development in the UK. The Government will be updating these indicators based on new
survey information and other data. Two of the indicators — landscape features and plant diversity were derived from Countryside
Survey 1990 and new data are now available from CS2000 to update these indicators. Reference: Government Statistical Service
(1999) Quality of Life Counts — Indicators for a strategy for sustainable development: a baseline assessment, DETR, London.

www.environment.detr.gov.uk/sustainable/quality99/index.htm



Habitats are the most widespread in the UK,
making up 46% of the land surface area.

In England and Wales, these generally intensive
agricultural habitats make up 59% of the area, in
Northern Ireland 45% and Scotland, only 21%.

2.5 Scotland has a high proportion of our
semi-natural habitats. Bog is the most extensive
Broad Habitat to be found here. Other important
semi-natural types include Acid Grassland, Dwarf
Shrub Heath, Fen, Marsh and Swamp, and Montane
habitats. Collectively these habitats cover just
over half of the land area of Scotland. Coniferous
Woodland also covers a larger proportion of the
land in Scotland than elsewhere in the UK.

2.6 In Northern Ireland, Improved and Neutral
Grasslands make up two thirds of the land cover
and a substantial proportion of the UK stock of
Neutral Grassland is located here.” Neutral

Grassland is less intensively managed than many

other agricultural grassland types and includes

hay meadows of high conservation value. Fen,

Marsh and Swamp, and Bog are also important —]

landscape elements in Northern Ireland.

2.7 By contrast, England and Wales stand out as
having proportionally more Broadleaved Woodland
and a much higher concentration of developed
land. Other semi-natural habitats are only found
on 11% of land in England and Wales.

2.8 Coastal (i.e. Littoral and Supralittoral
Sediment and Rock), Montane and Inland Rock
Broad Habitats make up less than 2% of the area
of the UK and they are not well represented in
the CS2000 field sample. For completeness, the
estimated areas are given in Table 2.1, but the
sampling error means that these estimates are
probably unreliable.

Table 2.2: Summary of changes in stock (area in 000 ha) of Broad Habitats in the UK from 1990 to 1998 based on field survey data from
Countryside Survey and the Northern Ireland Countryside Survey. ‘0" indicates an estimated change of less than 500 ha. Statistically
significant changes (p<0.05 are shown for England and Wales, Scotland and GB in bold

Broad Habitat E&W Scotland GB NI UK

'000 ha  %°* '000ha %* '000ha %* ’'000ha %* '000ha %:*
Improved Grassland -102 -2.3 -1 -0.1 -103 -1.9 141 329 37 0.6
Arable and Horticultural 49 1.0 38 6.7 87 1.7 -20  -25.0 67 1.3
Neutral Grassland 38 104 -30 -14.8 9 1.6 -118 -31.7 -109 -11.6
Broadleaved, Mixed and Yew Woodland 42 3.9 25 9.0 67 4.9 4 8.5 72 5.1
Coniferous Woodland -16  -4.2 7 0.7 -9 -0.7 6 11.6 -3 -0.2
Bog -1 -05 -17 -0.9 -19 -0.8 -13 -8.3 -32 -1.3
Dwarf Shrub Heath 0 0.1 -58 -5.4 -57 -3.9 -1 -7.6 -59 -3.9
Acid Grassland -116 -17.1 -39 -4.9 -154 -105 -2 -8.0 -157 -10.4
Fen, Marsh and Swamp 43 271 55 18.7 99 21.6 -12 -18.6 86 16.6
Bracken 24 7.9 4 2.6 28 6.2 0 4.6 28 6.2
Calcareous Grassland -9 -19.2 -5 -16.2 -15 -18.0 0 -7.2 -15  -17.8
Inland Rock -8 -28.1 15 594 7 12.3 n/a n/a n/a n/a
Montane 0 0.0 0 0.0 0 0.0 n/a n/a n/a n/a
Standing Open Water and Canals 1 0.7 1 0.6 1 1.7 n/a n/a n/a n/a
Rivers and Streams -1 =27 0 0.9 -1 -1.6 n/a n/a n/a n/a
Built-up & Gardens® 57 5.3 3 2.1 61 4.9 n/a n/a n/a n/a
Boundary and linear features® -5 -1.2 2 1.8 -3 -0.7 n/a n/a n/a n/a
Other land* 4 1.6 -1 -0.4 4 1.1 n/a n/a n/a n/a

a change as % of 1990 stock.

b Figures presented are for Built-up and Gardens in rural areas surveyed in CS2000 and NICS2000.
c Figures presented are for transport features (roads, railways, tracks including verges) in rural areas surveyed in CS2000 and NICS2000. Other boundary and linear

features are measured by length, not area.

d Includes small areas of coastal habitats (Littoral Sediment, Supralittoral Sediment and Rock), unsurveyed urban land and unclassified.

2 Although careful attention has been given to ensuring comparability with land cover definitions used in CS2000 and N1CS2000,
minor differences in the field methods make it difficult to compare some types of Neutral and Improved Grasslands. The Northern
Ireland estimates of the Neutral Grassland Broad Habitat may include a greater proportion of less intensively managed Improved

Grasslands than CS2000.
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2.9 Table 2.2 shows how the stock of each
Broad Habitat has changed since 1990 for
England and Wales, Scotland and Northern

Ireland. The pattern of change varies markedly

between the countries, just like the stock
distributions noted above.

2.10 In England and Wales, the main,
statistically significant® changes recorded by
CS2000 are the 4% increase in area of the
Broadleaved Woodland Broad Habitat, the 5%
increase in Built-up in rural areas and the 17%
loss of Acid Grassland. Broadleaved Woodland
showed an even bigger increase of 9% in
Scotland, along with a 19% increase in the Fen,
Marsh and Swamp Broad Habitat. When the
results for England, Wales and Scotland are
combined, a significant 18% loss of Calcareous
Grassland is also apparent for Great Britain.
Other Broad Habitats showed net losses and
gains but these were not all found to be
statistically significant at the national level.

2.11 In Northern Ireland there have also been
changes between the late 1980s and 1998.

There have, for example, been decreases of
Arable and Horticultural land, losses of Calcareous
Grassland, and gains in Broadleaved, Mixed and
Yew Woodland cover. However, the major changes
are the reduction in Neutral Grassland and the
gain in Improved Grassland. In 1998, Northern
Ireland contained about 30% of all the Neutral
Grassland of the UK, while in 1990 this figure
had been nearly 40%. Given the high
conservation status of some hay meadows
included in this Broad Habitat, the process

of decline deserves investigation.

2.12 When reviewing the data shown in

Table 2.2 it is important to note that they
represent only the net changes in area for each
Broad Habitat, that is the change in total stock
when all the gains and losses are balanced against
each other. When we make an assessment of the
significance of change for the countryside, it is
just as important to take this turnover of land
between 1990 and 1998 into account. The
significance of the exchanges of stock between
the various Broad Habitats is a particular focus
of the later chapters of this report.

TRADITIONAL HAY MEADOW, CO. FERMANAGH (A STOTT)
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Quality of Life Counts indicator — landscape
features

2.13 Linear landscape features and ponds are
important habitats for wildlife, particularly in the
more intensively managed lowland landscapes of
the UK®. Figure 2.1 updates the QOLC indicator
for landscape features in Great Britain®. The
indicator includes hedges, relict hedges®, walls,
banks/grass strips and lowland ponds. The data
on field boundaries from CS2000 can be

3 The term ‘statistically significant’ means that the analysis of the data suggests that the difference or change between years is
unlikely to have come about by chance alone. The difference or change is probably a real one, rather than the product of the

sampling process used to collect the data.

4 ETRAC (1998) The Protection of Field Boundaries. Environment, Transport and Regional Affairs Committee: Environment Sub-
committee, 13th Report. House of Commons, session 1997-98. HMSO: London.

5 Comparable data are not currently available for Northern Ireland.

6 Lines of trees or shrubs originally planted as hedges but without evidence of recent hedge management.

24



presented in various ways, and in this figure the
data have been processed using the same
definitions as were used in CS1990 and for the
published QOLC indicator’.

Figure 2.1: Update of the Quality of Life Counts indicator
for landscape features (S5). Estimated stock ('000 km) of
linear features and numbers of lowland ponds ('000) in
1984, 1990 and 1998 in Great Britain.
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2.14 The results of CS2000 show that there has
been generally little overall change in the length
of these landscape features since 1990. Hedges,
relict hedges, walls and banks/grass strips show
no statistically significant net change in length
between 1990 and 1998. This situation contrasts
markedly with the period between 1984 and
1990, when 23% of hedges and 10% of walls
were lost due to removal or lack of appropriate
management. As described in Chapter 4, there is
some evidence that hedgerow losses continued in
the early 1990s but were reversed by 1998.

2.15 These results for hedgerows may be
regarded as an important measure of the success
of policies introduced during the 1990s which

aimed to encourage hedgerow management,
planting and protection. The timing of CS2000
means that the results do not take full account of

the effects of the introduction of Hedgerow —
Regulations in England and Wales, and the recent
expansion of agri-environment schemes that

should further strengthen the recovery of hedges.
Further details about stock and change in linear
landscape features are presented in Chapter 4.

2.16 Like the other landscape features shown
in Figure 2.1, lowland ponds were also being lost
during the 1980s. The results obtained from
CS2000 suggest that, over the last decade, the
losses have been reversed®. Between 1990 and
1998 it is estimated that 24,000 lowland ponds
were lost and 37,000 new ponds were created,
giving a net increase of 13,000 lowland ponds.
Further details on stock and change in
freshwater habitats are presented in Chapter 7.

2.17 Overall, the QOLC indicator for
landscape features shows that in Great Britain
the decline in length of hedges and walls
reported for the 1980s has been halted. In the
case of hedges in England and Wales, there is
some evidence that losses in the early 1990s
have been reversed. Lowland ponds show a small
net increase. However, in Northern Ireland the
stock of hedges and earth banks declined.

Habitat condition: understanding vegetation
change

2.18 Information about the stock of the
different Broad Habitats is important when
making judgements about how the state of the
countryside is changing, but these data provide
only part of the picture. The extent of a
particular habitat may be stable but its ‘ecological

7 The estimates of stock of field boundaries and numbers of ponds previously published in QOLC have been revised to take
account of the better data quality available from CS2000. The results of interim surveys of hedges in 1993 and lowland ponds
in 1996 have been omitted for the purpose of clarity. The details are discussed in Chapters 4 and 7, respectively.

8 A broader definition of ponds was used in CS2000. The data for 1984 and 1990 have been adjusted to correspond with this new
definition but the estimates of change for the periods 1984-90 and 1990-98 are not directly comparable.
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Box 2.1: Measures of vegetation condition used in CS2000

Condition measure

Species richness

pH score

Fertility score

Soil moisture score

Light score

Competitor score

Stress-tolerator
score

Ruderal score

Number of bird
food plants

Number of food
plants for butterfly
larvae

Explanatory notes

Species richness per plot (counting only native and consistently identified species). This is
a simple and easily understandable measure of plant diversity. However the interpretation
is not always straightforward: It can depend on whether the species increasing or
decreasing are considered desirable or not.

An indirect measure of change in soil pH. It reflects changes in the abundance of plants
that are known to be associated with different levels of pH based on the Ellenberg value
for soil reaction of each species*2.

An indirect measure of change in soil fertility. It reflects changes in the abundance of
plants that are known to be associated with different levels of nutrient availability based on
the Ellenberg value for fertility of each species*?.

An indirect measure of change in soil wetness. It reflects changes in the abundance of
plant species that are known to be associated with degrees of wetness based on the
Ellenberg value for soil moisture of each species*2.

An indirect measure of change in light availability at ground level. It reflects changes in the
abundance of plants that either tolerate shade or cast shade (e.g. woodland plants)
through to weeds found in open, often disturbed situations where there is much less
shade. This association is based on the Ellenberg value for light of each species*2.

Plant strategy theory predicts that under conditions of high fertility and minimal disturbance,
tall perennials well adapted to out-compete other plants for light will eventually dominate
plant communities. The resulting vegetation may be species-poor. However woodlands are
a good example of a vegetation type dominated by competitors that can be rich in
biodiversity. The competitor score is the proportion of competitive species in each plot®**.

Stress-tolerant plants are typically well adapted to harsh environmental conditions such as
extremes of temperature and shortages of nutrients or light. They are often slow growing and
vulnerable to disturbance or increased fertility. This group includes some of the rarest plants in
the British flora. The stress-tolerator score is the proportion of such species in each plot**s.

Ruderals comprise all those plants often thought of as weeds. Their strategy is one of
quick to arrive and quick to go again. They are adapted to take advantage of often short-
lived opportunities for growth and reproduction provided by disturbance. As a result they
are often small, fast-growing and produce lots of seed. The ruderal score is the proportion
of such species in each plot®**.

The number of plant species in each vegetation plot that are known to be important in the
diet of a range of declining farmland birds*®.

The number of plant species in each vegetation plot that are known to provide food for
butterfly larvae (ie caterpillars). The list of plants includes those that provide food for
common as well as scarce butterfly species®.

1 Hil, M.O., Mountford, J.0., Roy, D.B., Bunce, R.G.H. (1999) Ellenbergs’ indicator values for British plants. ECOFACT Volume I, Technical
Annex: ITE Monkswood, Huntingdon.
2 Ellenberg, H., Weber, H.E., Dull, R., Wirth, V., Werner, W., Paulissen, D. (1991) Zeigerwerte von Pflanzen in Mitteleuropa. Scripta Geobotanica

18, 1-248.

3 Thompson, K. (1994) Predicting the fate of temperate species in response to human disturbance and global change. Biodiversity, Temperate
Ecosystems and Global Change (eds T.J.B. Boyle & C.E.B. Boyle), pp.61-76. Springer-Verlag: Berlin.

4 Smart, S.M, Firbank, L.G., Bunce, R.G.H., Watkins, J.W. (2000) Quantifying changes in abundance of food plants for butterfly larvae and
farmland birds. Journal of Applied Ecology 37, 398-414.

5 Grime, J.P. (1979) Plant Strategies and Vegetation Processes. Wiley and Sons, Chicester.

6 Wilson, J.D., Arroyo, B.E., Clark, S.C. (1996) The Diet of Bird Species of Lowland Farmland: A Literature Review. Dept. of the Environment and

English Nature: London.




quality’ may nevertheless be deteriorating or
improving. For example, the abundance of species
we normally find associated with a given habitat
may be declining as a result of changes in
management and environmental conditions, even
though the stock of that habitat has not changed.
Conversely we may find plant species that are a
source of food for farmland birds increasing
without a change in area of habitat. As new areas
of habitats are created and old ones lost, it is
important to know whether the overall condition
of habitats is being maintained.

2.19 Questions about changes in habitat quality
are more complicated than those about stock,
because the concept of quality is more difficult
to define. As a result of the scientific work that
has been undertaken since the time of the last
Countryside Survey®’ a number of new analytical
tools are available for the analysis of vegetation
condition in the different types of survey plots
recorded by CS2000. A full list, and a summary
of what they can tell us about vegetation
condition, is provided in Box 2.1 (on previous
page). These measures can be used to give us
some insights into changes in the ecological
quality of habitats. They also provide the
information for the second QOLC indicator on
changes in plant diversity.

Classification of vegetation types

2.20 Following a detailed analysis of the
vegetation data collected during Countryside
Survey 1990, a classification of the vegetation types
commonly found in the countryside has been
developed and published as the Countryside
\egetation System®. The system is based on a
statistical analysis of the botanical records, which
has created a hierarchical classification of the
different vegetation types found in the sample plots.

2.21 The classification of vegetation is made

on the basis of the species composition of the
sample plots. At the highest level, eight
‘aggregate’ vegetation types are defined, describing
the groupings of plants commonly found in the
countryside. The classes are not equivalent to the
BAP Broad Habitats. The latter are more general
in character and describe larger tracts of land that
may contain a range of vegetation communities.
For example, an area of the Broadleaved Woodland
Broad Habitat could contain dense, well-shaded
woodland vegetation plus patches of tall grass and
herbs along ride edges and infertile grassland in
glades. The eight major vegetation types used by
CS2000 are described in Table 2.3. They are
useful because they allow comparisons within and
across Broad Habitats and give us an overview

of vegetation found at the national scale.

Table 2.3: Descriptions of the eight major vegetation types of the Countryside Vegetation System (CVS) used in Countryside Survey 2000.

Vegetation type Description

1 Crops and weeds

2 Tall grass and herb
hedge bottoms.

3  Fertile grassland

4 |Infertile grassland
situations.

5 Lowland wooded
many hedgerows.

6 Upland wooded

Weedy communities of cultivated and disturbed ground, including species-poor arable and horticultural crops.
Less intensively managed tall herbaceous vegetation typical of field edges, roadside verges, streamsides and

Improved or semi-improved grassland. Often intensively managed agricultural swards with moderate to high
abundance of perennial rye-grass.
Less-productive, unimproved and often species-rich grasslands in a wide range of wet to dry and acid to basic

Vegetation dominated by shrubs and trees in neutral or basic situations, generally in lowland Britain. Includes

Vegetation of broadleaved and conifer woodland often in more acidic situations, generally in upland Britain.

7 Moorland grass mosaics  Extensive, often unenclosed and sheep grazed hill pastures throughout Britain.

8 Heath and bog

Vegetation dominated by heathers. Includes drier heaths as well as bog. Mostly in the uplands.

9 Bunce, R.G.H., Smart, S.M., van de Poll. H.M., Watkins, J.W and Scott, W.A. (1999), Measuring Change in British \egetation,

ITE, Merlewood.

10 Bunce, R.G.H. et al. (1999), Vegetation of the British Countryside — the Countryside Vegetation System, DETR London.
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BROADLEAVED WOODLAND BROAD HABITAT, CORNWALL (ECOSCENE) 2.24 An update to the plant diversity indicator
: ey ' : is presented in Figure 2.2. Results from CS2000
show that many of the deleterious changes in
species richness recorded between 1978 and
1990 have been reduced or even reversed.
Significant declines were recorded in tall

grass and herb, fertile and infertile grassland
vegetation types. The increase in species
richness in crops and weeds was not statistically
significant, reflecting the high variability in
rotational crop management systems. Thus in
the 1990s, losses in species richness were
generally associated with the vegetation found
in managed agricultural grasslands, field

Quality of Life Counts indicator — plant diversity

boundaries and verges. Upland vegetation

2.22 A simple measure of vegetation condition types showed greater stability.

is species richness or diversity. This, for the
Figure 2.2: Update of the Quality of Life Counts indicator

purposes of the report, is the number of plant for plant diversity (S3). This shows the percent change in
species-richness in the major vegetation types found in
Great Britain for two periods, 1978-90 and 1990-98.
understood and direct assessment of plant For each period of analysis the paired vegetation plots
sampled in both years were allocated to the vegetation
type present at the earlier date. 1871 paired plots are

species found in a sample plot. It is an easily

diversity in the countryside and can be

correlated with diversity in other species included in the 1978-90 analysis and 3913 paired plots in
. . the 1990-98 analysis. All the different types of plot
groups such as farmland birds and butterflies. originally surveyed in 1978 are included in the analysis

(i.e. main (X), hedge (H), streamside (S) and verge (R)

By monltorlng Species richness over time, we can plots). Statistically significant changes are marked *

gain some important insights into how the P<0.05, ** P<0.01, *** P<0.001.
quality of our habitats is changing. The ropsl

Government’s Quality of Life Counts indicator of weeds

plant diversity is based on the analysis of changes andrers

in species richness in the eight major vegetation grasf;;tri]'gﬂ

types described in Table 2.3.

infertiled

grassland
2.23 In the period 1978-90 there were mgggu
significant declines in species richness recorded in lands
infertile grassland, upland wooded and moorland wooded
grass vegetation types. A significant increase was mogrrfgs o

mosaics

recorded in heath and bog vegetation. These heathibog

changes were thought to be associated with —t 1 e
-25 -20 -15 -10 -5 0 5 10 15

agricultural intensification, management of field % change in species richness

boundaries, afforestation and atmospheric B 90-98
pollution, and are all considered to represent a
decline in ecological condition®.

11 Firbank, L.G., Smart, S.M. van de Poll. H.M., Bunce, R.G.H., Hill, M.O, Howard, D.C., Watkins, J.W and Stark, G.J. (2000),
Causes of Change in British \egetation, ITE, Merlewood.



2.25 Changes in species richness have different
implications for habitat quality, depending on the
situation. It is important to look at which species
are being gained or lost, rather than just the
overall number. A gain in species number may
not necessarily be an improvement if the
additional species are not characteristic of the
habitat. Thus an increase in species richness
within heath and bog as a result of increases in
moorland grass species may indicate the bog is
drying-out and becoming less favourable for a
range of other typical bog species. Conversely, a
decline of species number on its own may not
necessarily imply that habitats are less able to
support a variety of other wildlife. This is why it
is important to distinguish between changes in
‘condition’ and judgements about changes in
‘habitat quality’. Further details about changes in
vegetation condition for each Broad Habitat are
presented in Chapters 3 to 7.

2.26 Overall the indicator shows that changes
in plant diversity between 1990 and 1998 are less
marked than in the 1980s, and that losses have

mostly been associated with the vegetation found
in managed agricultural grasslands, field
boundaries and verges. Perhaps of greatest
concern is the continuing decline in plant
diversity in infertile grassland — the vegetation
typical of wildflower meadows and species-rich
banks and verges.

Other changes in ecological condition

2.27 The relationships between the eight
major vegetation types used by CS2000 can

be represented in terms of two major
environmental gradients — namely nutrient
availability and degree of disturbance or shading.
Figure 2.3 illustrates how the vegetation types
are positioned on these gradients. Thus heath
and bog vegetation is at one extreme of low
nutrient availability. Highly productive crops
and grassland are at another extreme of high
nutrient availability and high levels of
disturbance. Woodland vegetation appears at
the top of diagram where disturbance is low and
shading is high.

Figure 2.3: Position of the vegetation types on the two main environmental gradients of soil nutrients and shading. Increasing shade is
also correlated with decreasing disturbance. Net transfers of vegetation plots between types, from 1990 to 1998, are indicated by
arrows. Significant changes are underlined. Vegetation types that have increased in 1998 are marked with a ‘+” and those that have

decreased are marked with a ‘-’. The data are for Great Britain.
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2.28 Figure 2.3 also shows how the sample plots
that were allocated to each type in 1990 shifted
to another vegetation type by 1998. Two
dominant trends can be observed. The first is

from right to left; that is from lower to higher
levels of nutrient availability, such as from heath
and bog to moorland grass. The second is from
bottom to top; that is from more disturbed to less
disturbed or more shaded situations, such as
from tall grass and herb to lowland wooded.
Thus there has been an overall tendency for
vegetation to become more typical of less
disturbed, more shaded and/or nutrient-rich
conditions. These trends are a continuation of
those detected between 1978 and 1990%.

2.29 The overall trend in Great Britain towards
less disturbed and more nutrient rich conditions is
confirmed by the analysis of changes in two of the
other condition measures described in Box 2.1.

2.30 Figure 2.4 shows how survey plots that
were allocated to the eight vegetation types
according to their 1990 vegetation
characteristics had changed in terms of their
nutrient status according to the 1998 survey.
Data for three different types of plots are shown
for each of the vegetation types. These are the
main ‘X’ plots, located at random in each sample
square, the boundary ‘B’ plots located on the
nearest boundary to each main plot, and the
habitat ‘Y’ plots targeted on the less abundant
habitats in each sample square (the other plots —
hedge, verge and streamsides — are reported in
Chapters 4 and 7). The bars on the chart show
the mean change in fertility score for the plots
between 1990 and 1998. This is a measure of the
nutrient availability or the fertility of the plot as
indicated by the plant species present.

Figure 2.4: Changes in the mean Fertility Score for main
(X), boundary (B) and targeted plots (Y) in Great Britain
1990-1998. Plots are classified according to the vegetation
type in present in 1990. Statistically significant changes are
marked * P<0.05, ** P<0.01, *** P<0.001.
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2.31 The results shown in Figure 2.4 suggest
increasing nutrient availability in five of the
eight vegetation types. The largest increases were
in the infertile grassland, upland wooded and
moorland grass mosaic vegetation types. Only
the crops and weeds vegetation type showed
evidence of reduced nutrient availability. This
may be explained by changes in vegetation in
areas of set-aside or grass-ley rotations, or where
very species-poor crops were replaced with a
larger number of weeds and common grasses.

12 Bunce, R.G.H., Smart, S.M., van de Poll. H.M., Watkins, J.W and Scott, W.A. (1999), Measuring Change in British Vegetation,

ITE, Merlewood.
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No significant changes in the fertility score were
detected in fertile grassland or lowland wooded
vegetation. Increasing fertility scores provide
indirect evidence of increasing nutrient
availability in the vegetation; this type of change
is often referred to as ‘eutrophication’.

MOORLAND GRASS MOSAIC VEGETATION, PERTHSHIRE (ECOSCENE)

2.32 Figure 2.5 uses the same format as that
used for the analysis of fertility score, but this
time the chart shows changes in the potential
intensity of above-ground plant competition in
the different vegetation types. Each plant can be
scored according to its tendency to out-compete
other plants. The vegetation plots can then be
given an ‘average competitor score’ based on the
competitor scores for the individual species that
occur there.

2.33 Figure 2.5 shows that, in six out of the
eight vegetation types, the proportion of
competitive species has increased since 1990.
Increases in competitor score were concentrated
in the targeted habitat ‘Y’ plots and boundary ‘B’
plots. These plots are often less affected by the
regular management that takes place within
fields. Such increases in tall, competitive plant
species might be expected, given the general
increase in fertility and reduced disturbance
observed across all the vegetation classes.

Decreases in competitor score were detected in
main ‘X’ plots in tall grass and herb and
boundary ‘B’ plots in lowland wooded vegetation
(i.e. mostly hedges). Such reductions could be —

associated with the management of set-aside
fields and hedges. No changes were detected in
heath and bog vegetation.

Figure 2.5: Changes in the mean Competitor Score for
main (X), boundary (B) and targeted (Y) plots in Great
Britain, 1990-1998. Plots are classified according to the
vegetation type present in 1990. Statistically significant
changes are marked * P<0.05, ** P<0.01, *** P<0.001.
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2.34 The overriding patterns of change in
vegetation in Great Britain between 1990 and
1998 can be summarised in terms of two broad
trends. First, a widespread tendency for changes
in species composition to favour those plants
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more suited to fertile conditions. Second, a
divergence between plots in fields and their
boundaries, such that some boundaries tended
to become more overgrown and dominated by
competitive plants whilst fields were unchanged.

2.35 Condition measures such as those
developed for the analysis of CS2000 vegetation
data provide information about the prevailing
ecological conditions. It is important, however,
to back up such analysis with other, more direct
measurements of the environment. As described
in Chapter 1, soil data were also collected as
part of CS2000, and some preliminary results
are available.

2.36 Analysis of the information on soil acidity
suggests that, since 1978 when the data were last
collected, soils have become slightly less acid
overall (Figure 2.6). However, the change is most
marked for the soils that were most acid in 1978,
while neutral and base-rich soils show a slight
increase in acidity. Although falling acidity would
be in line with the recent success in reducing
levels of acid deposition in the environment, the
full analysis of soils has not yet been completed
and it is too early to draw firm conclusions.

2.37 Although we can infer some of the
possible causes of vegetation change from the
analysis of CS2000 data alone, it is also
necessary to consider the results in relation to
other scientific work, so that ideas and
hypotheses about the drivers of change can be
tested critically. An important issue, for example,
is the extent to which the changes in vegetation
condition between 1998 and the earlier
Countryside Surveys are due to random
differences in weather conditions at the time of
the survey, changes in land management or
global climate change.

Figure 2.6: Changes in mean soil pH between 1978-98.
Each bar gives the mean change in pH for soil samples
grouped according to their pH in 1978. Soil samples were
taken adjacent to the main (X) plots originally surveyed in
1978. There was an overall statistically significant increase
in mean pH between 1978 and 1998 (P<0.05, n=573).

7.5

6.5

55

1978 soil pH

4.5

3.5
L | | | |

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8

change in mean soil pH 1978-90

2.38 The possible influence of year-to-year
weather variation on CS2000 results has been
investigated in a parallel study of vegetation
recorded at monitoring sites in the UK
Environmental Change Network (ECN).

A summary of this work is presented in Box 2.2
(overleaf).

Conclusions

2.39 In this chapter, some of the key national
trends that emerge from the analyses of CS2000
and NICS2000 information have been presented.
Some of the changes we have seen in Great
Britain between 1990 and 1998 differ markedly
from those observed prior to 1990.

2.40 In England and Wales, the area of the
Broadleaved Woodland and Built-up Broad
Habitats both increased by 4% and 5%,
respectively, reflecting policies for woodland
planting and the impact of urban growth. Less
expected was the 17% decline in the semi-
natural Acid Grassland Broad Habitat. In



Scotland, Broadleaved Woodland showed an even
bigger increase of 9%, along with a 19% increase
in the semi-natural Fen, Marsh and Swamp Broad
Habitat. For Great Britain as a whole there was
an 18% loss of Calcareous Grassland, a habitat of
conservation importance.

2.41 In Northern Ireland there have been
decreases of the Arable and Horticultural and
Calcareous Grassland, and gains in Broadleaved
Woodland Broad Habitats. Improved Grassland
has increased largely by the more intensive
agricultural use of formerly Neutral Grassland.
Given the high conservation status of some hay

as the changes recorded by successive Countryside Surveys.
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Box 2.2: Year-to-year variations in vegetation

A total of 158 vegetation plots were recorded at ten of the Environmental Change Network (ECN) sites,
107 of which had been monitored for at least four consecutive years up to, and including 1999.

The range of vegetation conditions found at the ECN sites is narrower than that recorded in the CS2000
field survey because the sample is much smaller. However, these data are valuable because they help us
understand how variable these measures are from year to year, and whether these differences are as large

Each of the condition measures described in
Box 2.1 can be calculated using the data from
ECN sites. The largest differences between
years were found in species richness (see graph
opposite); other condition measures were more
stable. As would be expected, the highest
variability was seen in arable fields and
agricultural grasslands, where weed species can
come and go from one year to the next. Some
of this variability is likely to have been caused by
climatic factors.

Some changes between years reflected longer
term trends seen in CS2000. In particular, in
infertile grasslands there was a relative increase
in species adapted to high nutrient levels
between 1997 and 1999, consistent with
on-going eutrophication.

Year to year variation cannot by itself account for
most of the long-term changes in CS2000
between 1990 and 1998. It is, however, an
important issue, on which further work is required
over longer time spans. In the context of CS2000,
the ECN Study will provide valuable background
information that can help with the more detailed
interpretation of the results of the Survey.

Visit the ECN web site:www.ecn.ac.uk
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meadows included in Neutral Grassland, the
process of decline deserves investigation.

2.42 One of the most significant results of
CS2000 concerns landscape features, such as
hedges, walls and lowland ponds, used in the
Government’s Quality of Life Counts indicator.
Overall, the indicator for landscape features
shows that in Great Britain the decline in length
of hedges and walls reported for the 1980s has
been halted. In the case of hedges in England
and Wiales, there is some evidence that losses in
the early 1990s have been reversed. Lowland
ponds show a small net increase. However, in
Northern Ireland the stock of hedges and earth
banks declined.

RECENTLY PLANTED HEDGE, SOUTH CUMBRIA (C BARR)

2.43 The overall analysis of vegetation
condition in Great Britain shows very marked
trends towards increasing levels of nutrient
availability — or eutrophication — and conditions,
which favour tall, competitive plants especially
on linear features. These trends were evident in
the majority of vegetation types and especially
in the semi-natural vegetation types important
for biodiversity — infertile grassland, upland
wooded, moorland grass and heath and bog
vegetation. A different trend towards lower

nutrient levels and more competitive plants was
shown in the vegetation of crops and weeds,
perhaps showing the effects of set-aside and
arable-ley rotations.

2.44 The Government's Quality of Life Counts
indicator for plant diversity shows that changes
in plant diversity have reduced in magnitude
since the 1980s, but during the 1990s losses have
been mostly associated with the vegetation found
in managed agricultural grasslands, field
boundaries and verges. Perhaps of greatest
concern is the continuing decline in plant
diversity in infertile grassland — the vegetation
typical of wildflower meadows and species-rich
banks and verges. A more detailed analysis of
these changes is presented for each of the Broad
Habitats in the Chapters that follow.



