TOPIC 2— BOUNDARY AND LINEAR FEATURES

(\ uestion 6: What evidence is there, from the survey of birdsin Module 5 and other
sour ces, of the value of different types/patterns of hedges for birds and, by comparison

with previous surveys, of changesin the condition of hedges (for birds)?

Sandrine Petit, Andy Wilson, Rick Stuart & Colin Barr

DEFINITIONS

‘Types/patterns’ (of hedges) — the creation of atypology of sample squares according to
hedge and landscape characteristics will form part of the research.

‘Birds — In thisanalysis, we looked at 28 bird species which were selected according to
their habitat association and ranged from hedgerow specidlists through to woodland
specidists (Fuller et al 2001). A number of generalist and hedgerow speciaist bird species
are recognised as farmland birds.

POLICY CONTEXT STATEMENT

1 Thefollowing policy context statement has been drafted and presented at the May 2002
wor kshop.

2 Theimportance of birds as ecological indicators is now widely recognised. In particular,
farmland birds (as a group) are the subject of concern as declining numbers in many species are
observed and reported. One of the key habitats in many of the farmed landscapes is hedgerows
and their associated features. Research shows that there is no single ideal shape or size of hedge
for al bird species. It is suggested that on balance, birds prefer a hedge with high volume, few
gaps and plentiful protection (e.g. thorns) from predators. However, some birds (e.g.
yellowhammer) are known to like low trimmed hedges with occasiona song perches, while
other species prefer large, overgrown hedges for nesting.

3 Theroutine collection of physical and management data on hedgerows as part of CS2000, and
the introduction of Module 5 whereby transects were walked in alarge proportion of the 1 km
sample squares, and birds recorded at different distances from the transect lines, alows an
assessment of the association between different hedge types and bird frequency. Thisresearchis
further enhanced by the potential to examine aspects of landscape pattern associated with
hedgerows and to relate this to bird numbers and distribution.

4 This question will address, in general terms, which types of hedgerow, and which spatial
characterigtics, are best suited to particular bird species and to overall avian diversity. Thisis
important in planning new landscapes, so that optimal conditions for a range of bird species can
be achieved.
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SCIENCE OUTPUTS

Part 1. What evidence isthere, from the survey of birdsin module5 and other sources, of
the value of different types/patterns of hedges for birds?

Approach

General approach

5 We sdlected/extracted a number of hedgerow and landscape characteristics for 336 CS2000
sguares for which bird data are available.

6 Key hedgerow and landscape parameters were identified by regression analysis that were the
best descriptors of the occurrence and abundance of hedgerow specidist bird species in the 336
CS squares. This subset of hedgerow and landscape variables were used to classify the CS
sample squares into groups exhibiting similar hedgerow and landscape characteristics, called
clusters.

7 Theclusters of CS sguares were described using the initial 19 hedgerow and landscape
characteristics and their distribution in GB plotted.

8 Bird population density estimates were calculated for each cluster using distance sampling
methods (Buckland et al. 1993). Results are presented for the three groups of bird species —
generalists, hedgerow specialists and woodland specialists. In using the bird data collected under
Module 5 to answer this question we would bear in mind that the methods we used were
designed to give a ‘whole square' appraisal of the bird community. Therefore it will be difficult
to relate the bird counts to individua hedges and therefore many individual hedge
characteristics.

9 Thefina stage in the analysis was to use Canonica Correspondence Analysis (CCA) to relate
bird community composition to the environmenta variables in each cluster.

Hedgerow and landscape char acteristics

10 Attribute data associated with each hedge was assembled using Arcinfo GIS analysis and
database querying. A subset of 19 variables thought to be relevant to birds a priori were used in
thisanaysis (Table 6.1).

11 Therewere 12 variables related to hedgerows. They described their overal representation in the
square as well as their structure and species characteristics. Hedgerow trees within 2 meters of
hedges were identified from an existing spatial dataset and alocated to 3 age groups. Multiple
numbers of hedgerow trees all with differing ages could be associated with a single hedge.

12 There were 7 variables describing the landscape context. Three variables described the location
of the square (coordinates and atitude). Four variables described the amount of land use types
that are important for birds as well as the overall diversity of the mosaic. Theindex of diversity
combines the number of elements (in this case Broad Habitat) with the distribution of their
respective areawithin the mosaic.
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Table 6.1 The 19 hedgerow and landscape variables used in the regression analyses.

Variables (code) Description

Hedge characteristics

Hedge density 1998 total length of hedge in meters/ non-sea area of 1km square
Hedges/all boundaries hedge expressed as a proportion of total boundary features

Hedge species richness Mean H plot speciesrichness

Hawthorn Length (metres) of hawthorn dominated (>50%) hedgerow (metres)
Other species dominant Length(metres) of hedgerow dominated (>50%) by another tree/shrub
Mixed species dominant Length (metres) of mixed hedgerow

Length of hedge >2m Length (metres) of hedgerow >2m height

Length of hedge 1-2m Length (metres) of hedgerow 1-2m height

Length of hedge <1m Length (metres) of hedgerow <1m height

Hedgerow trees <20 yearsold Total number of standard treesin hedgerows that are <20 years old
Hedgerow trees 20-100 yearsold Total number of standard trees in hedgerows that are 20-100 years old
Hedgerow trees>100 yearsold  Total number of standard treesin hedgerows that are >100 years old

L andscape char acteristics

Easting OS grid Ref — easting

Northing OS grid Ref — northing

Altitude mean altitude

Arable Arable farmland as % of farmed land (grass +arable)
Coniferous total area (ha) of conifer woodland

Broadleaved total area (ha) of conifer woodland

Square diversity Shannon-Wiener Index of Broad Habitat diversity in square

13 Although the outputs will not make an input to work within FOCUS, the digitising of transects
mapped during Module 5 fieldwork was completed for al 336 squares as agreed. Existing GIS
CS spatia datasets were edited to add linear transect data and additional adjacent land
information. There are over 1300 transects covering 1,211km in the CS database. An example of
the resultant spatial dataset can be seenin Figure 6.1

Figure6.1. A 1km x 1km CS survey
square with digitised BTO transect line
location.
Lineof
transect
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Bird Data

14 Bird datafor CS2000 were collected using a line-transect method, with up to 4km of transects
surveyed on two visits (between April and June 2000) to each of 336 CS2000 squares. More
detailed information on field methods can be found in Wilson & Fuller, 2001.

15 Inthis exercise 28 common bird species were selected, which range from hedgerow specidists,
through to woodland specidists according to an analysis of habitat preferences by Fuller et al.,

2001 (Table 6.2).

16 Bird population density estimates were calculated using distance sampling methods using two
distance bands, 0-25 metres and 25-100 metres (Buckland et al. 1993).

Table6.2 Speciesused in analysis, preferencefor hedgerows versus woodland, and popul ation trends

1970 to 1999.
Habitat Species (two |etter code) and latin name Population trend
preference’ 1970-1999 2
Strongest preference
for hedges n
% Y ellowhammer (Y.) Emberiza citrinella -53
A ‘g Linnet (LI) Carduelis cannabina -52
B Goldfinch (GO) Carduelis carduelis +23
§ Whitethroat (WH) Sylvia communis -16
% Greenfinch (GR) Carduelischloris +13
T Dunnock (D.) Prunella modularis -40
L esser Whitethroat (LW) Sylivia curruca +3
Chaffinch (CH) Fringilla coelebs +30
Blackbird (B.) Turdus merula -24
Mistle Thrush (M.) Turdus viscivorus -37
Stock Dove (SD) Columba oenas +127
" Blue Tit (BT) Parus caereleus +21
B Robin(R.) Erithacus rebecula +36
T Great Tit (GT) Parus major +46
g Wren (WR) Troglodytes troglodytes +40
Long-tailed Tit (LT) Caudatus caudatus +41
Song Thrush (ST) Turdus philomelos -56
Bullfinch (BF) Pyrrhula pyrrhula -53
Willow Warbler (WW) Phylloscopus trochilus -38
Garden Warbler (GW) Sylvia borin +26
Blackcap (BC) Sylvia atricapilla +125
% Chiffchaff (CC) Pylloscopus collybita +20
8 Great Spotted Wdpckr (GS)  Dendrocopos major +125
g Nuthatch (NH) Sitta europaea +112
'% Coal Tit (CT) Parus ater +19
v T Treecreeper (TC) Certhia familiaris -16
Strongest preference § Spotted Flycatcher (SF) Muscicapa striata =77
for woodland Goldcrest (GC) Regulus regulus -22
YFuller et d., 2001
% Gregory et d., 2002
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Results

Classification of squaresinto clusters

17 Theidentification of key hedgerow and landscape characteristics was carried out using
regression anaysis.

18 Seven of the independent variables were good predictors of presence/absence of at least one of
the hedgerow specidist species (Table 6.3). Of these seven variables, only two were hedgerow
characteristics. length of hawthorn dominated hedgerow and hedge species richness.

19 Nine variables were significantly related to the abundance of the hedgerow specidists within
squares. Of these, four were hedgerow characteristics (Table 6.4).

20 Inal, ten of the 19 independent variables were found to significantly influence the distribution
or abundance of the hedgerow specialist bird species.

Table6.3 Results of Logistic Regression (presence / absence of hedgerow specialist bird species)

Parameter Estimate Standard Pr>c2
Error
Intercept -2.13 1.266 0.0928
Hawthorn 0.00105 0.000524 0.0458
Coniferous -0.0321 0.00833 0.0001
Square diversity -1.29 0.3656 0.0004
Hedge species richness -0.346 0.162 0.0324
Northing 0.00527 0.00114 <0.0001
Altitude 0.00526 0.00172 0.0022
Arable -0.0524 0.0238 0.0275

Table6.4 Resultsof Linear Regression (abundance of hedgerow specialist bird species)

Parameter Estimate Standard Pr>F
Error
Intercept 0.288 0.118 0.0156
Hawthorn 0.0000539 0.0000187 0.0042
Length of hedge <1m -0.000156 0.0000646 0.0164
Broadleaved -0.00466 0.00219 0.0344
Hedges/all boundaries 0.211 0.130 0.1043
Square diversity 0.116 0.0405 0.0047
Hedge species richness 0.0288 0.0153 0.0607
Northing -0.000347 0.000110 0.0018
Altitude -0.000496 0.000223 0.0269
Arable 0.00441 0.000744 <0.0001

21 These ten variables were then used to perform acluster analysisto classify all squaresinto
broad grouping based on hedgerow and landscape characteristics that most influence the
hedgerow species community.
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22 Thisreveded 6 clusters, according to a minimum criterion of separating at Semi-partial R-
Square values of 0.02 or more. The distribution of squares attributed to these clusters can be
found in Figure 6.2 The distribution by land classes can be found in Table 6.5

Figure 6.2 Distribution of 336 CS2000 squares alocated to the 6 clusters.
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Table6.5. Distribution of CS squaresin the six clusters by Land Classes

Clusters
landclass a b c d e f
1 10 3 3 1
2 8 3 3
3 8 1 5
4 7 1 2
5 3
6 1 1 1
7 2 6 2
8 7 1
9 1 2 2 2
10 2 4 3 5
1 1 2 1 2
1 2 2
13 1 2 3 1 5
15 1 4 1 2
16 1 2 2 2 1
17 18 5 2 4
18 10 1 1
19 1 3 3
21 8 6
2 1
23 1 1
24 10
25 4 4 2 1 1 1
26 2 2 2 1 1
27 2 2 3 1
28 2 7 1
29 8
30 9
3 5
32 8
Total 107 56 90 26 38 19

Description of the six clusters

23 The description of hedgerow and landscape variables for each cluster can be found in Appendix
1. From thisinformation it is possible to generalise about the characteristics of each of the six
clusters, as shown in Table 6.6.

24 Each cluster was assigned arank for each of the 28 species from 1 (cluster with the lowest
density) to 6 (cluster with the highest density). These ranks scores were then summed across all
species in each of the three guilds to show give atota rank score for each cluster (Table 6.7).
The species density estimates for individual bird speciesin each of the six clusters are presented
in Appendix 2.
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Table6.6. Hedgerow and landscape characteristics of the six clusters

Cluster Regions Dominant hedge type L anduse/landscape

A Uplands of England, Wales Little or no hedgerow High altitude, extensive
and Scotland conifer, little arable

B Islands and marginal uplands  Little or no hedgerow Low altitude, little arable
of northern Scotland and broadl|eaved woodland

C South and west, East Anglia Hedge density low, Broadleaved woodland
and central lowland of predominantly mixed species extensive, mixed farming
Scotland

D Lowland England, Walesand  High hedge density, tall Arable farming dominant
southern Scotland hedges

E Lowland England, Walesand Hedge density low, Arable farming dominant
southern Scotland predominantly mixed

species. Low hedges

F Lowlands and marginal Very high density of tall Mixed farming

uplands of England hawthorn hedges

Table6.7. Total ranked species density scores for each cluster and species guild

A B C D E F
Tota rank score -hedge specidists 8 13 27 36 26 37
Total rank score -generaists 30 18 58 44 56 67
Total rank score—wood specialists 24 12 44 27 29 32

25

26

27

Clusters A and B are located in the Uplands of England & Wales and Scottish idands and
margina uplands (Figure 6.2). Squares are characterised by the absence (or avery low density)
of hedgerows, little arable land and extensive coniferous plantations (Table 6.6). In terms of bird
occurrence and density, clusters A and B are the poorest for al three guilds (Table 6.7).

Clusters C and E are located in lowland areas and exhibit low to intermediate hedgerow
densities. Cluster C is characterised by mixed farming and the highest land cover of woodland
inal clusterswhile cluster E is characterised by 40% cover of arable land (Appendix 1). Both
clusters exhibit average ranked species density scores hedge speciaist species, relatively large
scores for generalist species (Table 6.7). Unsurprisingly, cluster C has the highest score for
woodland species.

Cluster D is also located in lowland areas with more than 40% arable cover but exhibits a high
density of tall hedges with many standard trees (Appendix 1). It ischaracterised by a high score
of hedgerow specialist bird species but average scores for generaist and woodland bird species
(Table 6.7).
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28 Cluster Fisredtricted to the lowlands and margina uplands of Northern England and
characterised by very high density of tall hawthorn dominant hedges with many mature standard
trees, in amixed landscape (Table 6.6). Squares belonging to cluster F have the highest bird
densities (Table 6.7). Indeed, cluster F holds the highest average density of five of the seven
hedgerow specialists. Dunnock, Lesser Whitethroat, Greenfinch, Goldfinch and Y ellowhammer
(Appendix 6.2). A similar pattern holds true for the 13 habitat generdists, seven are found in
their highest densitiesin cluster F.

Relationship between bird communities and hedger ow and landscape char acteristicsin the
clusters

29 The bird populations density estimates for each cluster of squares and the mean value of the
environmenta variables for each cluster (Appendix 6.1) were used in the CCA to produce an
ordination plot, showing how the bird species are related to the environmental variables.

30 Thefirst ordination plan of the CCA shows species and environmental gradients of hedgerow
and landscape characteristics (Figure 6.3a). Axis 1 explains 65.4% of the species-hedgerow and
landscape variables relationship. Axis 1 is very strongly associated with hedge attributes and it
appears clearly that the vectors for hedgerow characteristics are highly inter-correlated. Because
of this strong inter-correlations, we can only state that axis 1 is a measure of overall hedge
richness, with the highest hedge density, hedge species richness and number of standard trees
occurring towards the left of the ordination plots.

31 Thelocation of the speciesin the ordination plots indicates with which of the environmental
variables their densities are most closely associated (Figure 6.3b). The ordination plot for the
hedgerow specialists shows that, asis to be expected, they are generaly found to the left of the
plot, in the locus where hedgerow characteristics indicate hedge rich areas. The location of
Lesser Whitethroat and Y ellowhammer towards the top may indicate affinities with hawthorn
hedges. Linnet is quite different for the other 6 hedgerow speciaists in being found to the right
of the origin, suggesting that its numbers are less influenced by hedgerow richness.

32 Most of the generalist species are clustered fairly close to the origin (Fig 6.3c), as one would
expect, indicating that their numbers are not so strongly influenced by any of the hedgerow or
landscape characteristics. One exception is Long-tailed Tit, which may be influenced by the
presence of mature standard trees, while another is Garden Warbler, which appears to prefer
hedges with few standard trees.

33 The woodland specialists are scattered across the ordination plot (Fig 6.3d), possibly as a result
of few woodland characteristics being taken into account in the analysis. The location of
Nuthatch, Goldcrest and Treecreeper at the right of the plot does however indicate that these
species are not associated with hedgerows and are genuine woodland specidists.
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Figure 6.3. CCA hiplots showing a) species and environmental gradients b) hedgerow specialist
species ¢) generaist species d) woodland specialist species. Two letter species codes can be found in
Table 6.
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Part 2: What evidence isthere, by comparison with previous surveys, of changesin the
condition of hedges (for birds)?

Approach

34 The significance for birds of the changes that CS2000 has identified in hedge condition
between 1990 and 1998 was reviewed. This was based on existing knowledge of the
requirements of different bird species coupled with reference to other material that is available
a the BTO (to whom a sub-contract was let to provide (a) joint method development (b) a
literature review and (c) a report).

Changes in hedgerow characteristics between 1990 and 1998

35 Net change between 1990 and 1998 in 16 of the 19 hedgerow and landscape characteristics
identified (easting, northing and atitude excluded) were calculated for the 336 squares. Net
change per cluster are presented as percentage of the 1990 stock in Table 6.8. This table shows
hedge density has been relatively stable overall but that there are important variations between
clusters, i.e adecrease in cluster C and an increase in cluster E. Change in hedge condition were
sometimes important with some genera trends as well as more localised changes. There were
net losses in medium height hedges (1-2m tall), especialy in cluster F while the stock of tall
hedges hasincreased everywhere. Net losses have generally been in hawthorn-dominated
hedgerows with stocks of other or mixed hedgerows actualy increasing between 1990 and 1998
in clusters. Hedge species richness also showed a general upward trend. The stock of standard
trees in hedgerows a so changed noticeably between 1990 and 1998, with a decrease in young
trees and mature trees. Other changes include a net increase in the areas of both arable (except
cluster E) and broadleaved woodland cover and agenera small net increase in the diversity of
the landscape mosaic.

Table6.8. Net change in hedgerow characteristics between 1990 and 1998 expressed as a percentage
of the 1990 stock figure.

All Cluster
squares A B C D E F
Hedge density -0.7 0.8 00 -32 12 2.6 -1.0
Hedges/all boundaries -3.0 13 302 -46 -0.6 -1.8 -3.9
Hedge species richness 7.5 0.0 00 112 -3.5 2.8 24.2
Hawthorn dominated -7.3 -50.3 00 -82 -131 -4.1 -3.6
Other species dominated 221 548 0.0 87 638 170 340
Mixed species dominated 2.7 -35.6 0.0 -2.9 15.1 8.7 11.3
Length of hedge>2m tall 135 -2.3 0.6 52 127 184 476
Length of hedge 1-2m tall -21 -120 -05 -04 0.7 -0.8 -7.0
Length of hedge <1m tall 37.9 0.0 00 629 374 -473 328
Hedge trees <20 yrs -7.7  50.0 00 -81 0.0 -257 -4.7
Hedge trees 20-100 yrs 14 -125 0.0 5.2 -6.4 -3.1 5.0
Hedge trees >100 yrs -0.1  -50.0 00 149 -156 6.9 -8.6
Arable 1.2 2.8 8.9 0.2 54 -4.8 9.5
Broadleaved 5.7 9.4 0.9 4.3 57 8.1 2.3
Coniferous 0.9 24 -23 -51 3.7 10.0 7.4
Square diversity 1.2 23  -17 0.5 6.3 -0.2 6.1
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Significance of hedger ow and landscape characteristic change for birds

36 Theoverdl loss of hedgerow density in clusters C and more especialy F will amost certainly
have led to aloss of nest sites for arange of speciesin some aress. Lesser Whitethroat and
Y ellowhammer could be considered the two species most likely to have been affected by the
recent changes in hedgerows shown by the CS asit isin cluster F that these hedgerow specidists
are found in highest densities.

37 Theloss of hawthorn hedges across all clusters could have affected severa species and again,
the Lesser Whitethroat, a species known to favour tall and thick hawthorn hedges (Green et al.
1994) could well have been affected by this change. The population of Lesser Whitethroatsin
Britain was remarkably stable throughout the 1960s, 70s and 80s, in contrast to that of the
Whitethroat, which has shown periodic population crashes associated with conditions on the
wintering grounds in sub-Saharan Africa (Marchant et al. 1990). Subsequently however, there
was a significant reduction in Lesser Whitethroat numbers during the 1990s with a 20%
decrease between 1994 and 2000 (Noble et al. 2001). While this recent decrease in numbers
may be due to factors outside of the breeding grounds, the loss of hawthorn hedgerows between
1990 and 1998 as indicated by CS data could have contributed to the decline. The loss of
hawthorn hedgerows between 1990 and 1998 coupled with the corresponding increase in the
extent of hedges of other and mixed species may reflect both the loss of ancient hedges, which
were predominantly hawthorn, and the increase in new hedge plantings, which may be of mixed
Species.

38 Ydlowhammers also showed an accelerating decrease in numbers in Britain during the 1990s,
thought to be due to reductions in food supply both in the winter (Moorcroft et al. 2002) and the
breeding season (Kyrkos et al. 1998; Bradbury et al. 2000). Y ellowhammers have been shown
to make extensive use of non-cropped field margins for foraging and for nesting (Perkins et al.
2002; Stoate & Szczur 2001). A preference for low-medium height hedges has been shown for
this species (Green et al. 1994; Stoate & Szczur 2001), which may therefore have been affected
by the loss of hedges between 1m and 2m high in many areas.

39 The overdl reduction in the number of tall standard trees may not have affected some of the
hedgerow specialists, as most of them tend to be most abundant in hedgerows without trees
(Green et al. 1994; Fuller et al. 2001). One exception is the Greenfinch, which has been shown
to be associated with hedges containing mature trees (Green et a. 1994; Macdonald & Johnson
1995). The Greenfinch is one of the few hedgerow speciaists to show a significant increasein
numbers during the 1990s (Noble et al. 2001).

40 The effects of the changes in hedgerows on the other hedgerow specidists and the generalists
are difficult to ascertain. Loss of hedgerows, the removal of standard trees and areduction in
hedgerow quality will al certainly have an impact on aloca scale but there is no evidence of a
causal link between these changes and farmland bird declines at alarger scale (Gillings & Fuller
1998).

41 The changesin stock of trees in the three age categories used in this analysis may be difficult to
interpret as this gives no indication of whether the changes may be partly due to changesin tree
species and whether there have been changesin the available of old dead wood, which isa
crucid limiting factor for hole nesting species such asthe tits, Stock Dove and Great Spotted
Woodpecker.

42 Severa of these considered in this analysis have undergone substantial population declines
since the 1970s. The two species exhibiting the strongest preference for hedgerows, the Linnet
and the Y ellowhammer, have decreased in abundance by more than 50% between 1970 and
1999 Table 1). While both these species (and indeed many others included in this study) use
hedgerows principaly as a nesting and refuge habitat and the mgor causes of the declines have
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largely been attributed to aloss of food within fields, there can be no doubt that aloss of hedge
quantity and quality has aggravated the situation. Whether the changes in hedgerow stock or
quality shown between 1990 and 1998 were substantial enough to have had had an impact on
national bird populations of any of the 28 species considered here is difficult to ascertain. The
recent declines of two hedgerow specialist species, the Lesser Whitethroat and Y ellowhammer
may be due to reasons other than hedgerow loss but the maintenance of suitable hedgerows for
these two speciesin particular will be important in helping to arrest these declines.

SUMMARY

Partl: What evidence is there, fromthe survey of birdsin Module 5 and other sources, of the
value of different types/patterns of hedges for birds

43 Ten of the 19 hedgerow and landscape variables were found to significantly influence the
distribution or abundance of the hedgerow specidist bird species Of those variables only four
were hedgerow characteristics. Hawthorn and hedge species richness were predictors of both
species occurrence and abundance.

44 Theten variables were used to identify six groups of squares exhibiting different hedgerow and
landscape characteristics that arerelevant for hedgerow, generalist and woodland birds. Two
groups were characterised by absence or very low density of hedges and were the poorest for all
three bird guilds. A further two groups exhibited low to intermediate hedgerow densities and
had average densities of hedgerow bird species and relatively large densities of generalist and
woodland bird species. The fina two groups were characterised by high to very high hedge
densities and exhibited the highest densities of al three guilds of birds.

45 Landscapes characterised by a very high density of tall hawthorn dominant hedges with many
mature standard trees and a mixed land use are the most favourable for a diverse and abundant
bird community.

46 Multivariate analysis suggest that hedgerow characteristics are strongly inter-correlated, such
that areas with a high density of hedgerow a so tend to hold the highest and most botanically
species rich hedges. Thisimplies that it is difficult to disentangle the effect of a particular
hedgerow characteristics on bird communities.

Part 2: What evidence is there, by comparison with previous surveys, of changesin the
condition of hedges (for birds)?

47 Changesin stock and quality of hedgerows between 1990 and 1998 were modest compared
with the large changes in previous decades. However, loss of hedgerows in cluster C and more
especially the species-rich cluster F will probably have been detrimental to arange of bird
Species.

48 Theloss of traditional hawthorn hedges through the 1990s is identified as a change that may
have had a detrimental effect on populations of some species, noticeably the Lesser Whitethroat
and Y ellowhammer.

49 The overal reduction in the number of mature hedgerow treesis unlikely to have affected
hedgerow birds, as most of them tend to prefer hedgerows without trees.

50 Thereisinsufficient evidence to suggest that generalist and woodland species have been
adversely affected by changes in hedgerow stock and characteristics through the 1990s, although
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undoubtedly deleterious effects will occur on alocal scale when hedges are removed or
managed inappropriately.

FURTHER WORK AND RECOMMENDED CHANGESTO CSMETHODS

51 Thedigitising of bird transects in CS squares will alow us to explore the relationships between
the occurrence and abundance of individua bird species to the characteristics of individual
hedgerows. Such fine scale analysis would enable us to disentangle the effect of individua
hedgerow characteristics on bird communities (which we could not achieve here). It should be
added that the combination of a very fine scale approach (the individua hedge) applied to a
large nationally stratified dataset (around 1600 transects) will give insight into the regiona
variations in species-habitat relationships, a key factor in predictive modelling of species
occurrence/abundance.

52 As other questionsin Topic 2, Question 6 calls for a number of recommendations as to the
information to be recorded during the next Countryside Survey. The width of linear features
would be ameaningful variable for birds, asin conjunction with height, it enables estimation of
the volume of vegetation. Careful consideration needs to be given to extra categories for
atributes, for example ‘absence of’ should be recorded rather than the assumption that no
information indicates this. The advances in field survey technologies will ensure comprehensive
recording through the use of mandatory data fields.
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Appendix 6.1: Means and Standard deviations of Environmental variables for each cluster of
sguares
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Appendix 6.2: Population density estimates (bird/knt) with lower and upper confidence
limit for each cluster and across all squares

cluster species Birds/km® LCL UCL cluster species Birds/km?  LCL UCL
a Stock Dove 0.2 0.1 0.4 a Mistle Thrush 2.1 1.2 3.7
b Stock Dove 0.0 0.0 0.2 b Mistle Thrush 1.2 0.4 3.6
c Stock Dove 2.8 1.6 5.0 c Mistle Thrush 6.2 4.1 9.6
d Stock Dove 18 1.0 3.5 d Mistle Thrush 6.5 3.2 131
e Stock Dove 7.9 41 151 e Mistle Thrush 8.3 4.8 145
f Stock Dove 2.1 0.7 5.8 f Mistle Thrush 7.3 34 15.6
GB (all) Stock Dove 2.2 1.5 3.3 GB (all) Mistle Thrush 4.4 3.4 5.7
a Grt Spotted Woodpckr 0.8 0.3 2.7 a Lesser Whitethroat 0.0 0.0 0.1
b Grt Spotted Woodpckr 0.1 0.0 0.2 b Lesser Whitethroat

c Grt Spotted Woodpckr 24 14 4.1 c Lesser Whitethroat 0.3 0.1 1.0
d Grt Spotted Woodpckr 2.9 1.3 6.6 d Lesser Whitethroat 2.0 0.6 6.1
e Grt Spotted Woodpckr 21 1.0 4.3 e Lesser Whitethroat 1.0 0.4 2.8
f Grt Spotted Woodpckr 1.6 0.4 5.9 f Lesser Whitethroat 2.9 10 8.8
GB (all) Grt Spotted Woodpckr 1.5 1.0 2.1 GB (all) Lesser Whitethroat 0.5 0.3 0.9
a Wren 345 259 46.0 a Whitethroat 1.2 0.5 2.6
b Wren 245 157 383 b Whitethroat 2.3 0.8 6.9
c Wren 755 615 926 c Whitethroat 13.3 9.0 19.7
d Wren 55.1 373 813 d Whitethroat 16.4 9.3 29.2
e Wren 616 443 856 e Whitethroat 14.4 8.8 235
f Wren 89.8 59.2 136.2 f Whitethroat 11.6 5.0 26.8
GB (all) Wren 52.0 45.7 59.3 GB (all) Whitethroat 8.0 6.2 10.2
a Dunnock 2.5 15 4.3 a Garden Warbler 0.6 0.2 1.8
b Dunnock 3.2 14 7.4 b Garden Warbler 0.1 0.0 0.3
c Dunnock 266 20.7 343 c Garden Warbler 35 2.2 5.6
d Dunnock 253 158 403 d Garden Warbler 18 0.7 4.8
e Dunnock 186 122 284 e Garden Warbler 2.1 0.9 5.0
f Dunnock 29.2 182 46.9 f Garden Warbler 0.4 0.1 1.0
GB (all) Dunnock 142 118 17.1 GB (all) Garden Warbler 1.6 1.1 2.3
a Robin 272 195 380 a Blackcap 2.2 1.0 4.7
b Robin 171 9.0 326 b Blackcap 0.1 0.0 0.2
c Robin 69.2 552 86.7 c Blackcap 153 113 20.8
d Robin 422 283 629 d Blackcap 9.8 5.4 17.9
e Robin 446 316 63.0 e Blackcap 135 8.8 20.7
f Robin 533 341 832 f Blackcap 217 119 39.4
GB (all) Robin 415 358 48.2 GB (all) Blackcap 8.4 6.7 10.5
a Blackbird 8.4 52 139 a Chiffchaff 14 0.6 3.0
b Blackbird 5.7 3.0 111 b Chiffchaff 0.0 0.0 0.2
c Blackbird 735 587 92.0 c Chiffchaff 8.5 5.6 12.7
d Blackbird 783 542 1131 d Chiffchaff 3.8 24 6.2
e Blackbird 645 425 98.0 e Chiffchaff 35 2.2 5.4
f Blackbird 83.1 546 1264 f Chiffchaff 74 3.8 14.6
GB (all) Blackbird 411 348 485 GB (all) Chiffchaff 4.2 3.2 5.6
a Song Thrush 5.4 35 8.2 a Willow Warbler 38.3 282 52.1
b Song Thrush 6.8 34 133 b Willow Warbler 320 196 52.4
c Song Thrush 175 125 243 [ Willow Warbler 215 158 29.2
d Song Thrush 9.9 56 175 d Willow Warbler 8.6 4.2 17.7
e Song Thrush 11.7 7.0 197 e Willow Warbler 17.3 105 285
f Song Thrush 18.6 99 351 f Willow Warbler 249 130 47.8
GB (all) Song Thrush 10.7 8.7 131 GB (all) Willow Warbler 272 227 32.5
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cluster species Birds/km? LCL UCL cluster species Birds/km? LCL UCL
a Goldcrest 11.7 75 182 a Treecreeper 0.6 0.2 15
b Goldcrest 5.0 21 117 b Treecreeper 0.4 0.1 15
c Goldcrest 12.6 8.4 18.8 c Treecreeper 18 1.0 33
d Goldcrest 0.6 0.3 1.3 d Treecreeper 21 0.7 6.0
e Goldcrest 6.1 3.0 122 e Treecreeper 14 0.6 35
f Goldcrest 5.9 20 177 f Treecreeper 0.7 0.1 3.8
GB (all) Goldcrest 9.1 7.0 11.8 GB (all) Treecreeper 1.1 0.8 1.7
a Spotted Flycatcher 0.2 0.1 0.5 a Chaffinch 46.7 351 62.2
b Spotted Flycatcher 1.0 0.2 4.0 b Chaffinch 38.7 232 647
c Spotted Flycatcher 2.7 14 5.4 c Chaffinch 84.2 68.3 103.9
d Spotted Flycatcher 2.4 0.4 15.0 d Chaffinch 88.4 60.7 128.6
e Spotted Flycatcher 14 0.4 4.6 e Chaffinch 96.7 70.2 1331
f Spotted Flycatcher 2.9 00 8 f Chaffinch 120.6 79.0 184.2
GB (all) Spotted Flycatcher 14 0.9 2.2 GB (all) Chaffinch 69.0 604 78.8
a Long-tailed Tit 4.4 1.3 148 a Greenfinch 2.1 1.0 4.6
b Long-tailed Tit 0.4 0.1 2.3 b Greenfinch 2.8 1.0 7.9
c Long-tailed Tit 8.4 55 13.0 c Greenfinch 255 182 357
d Long-tailed Tit 5.7 25 126 d Greenfinch 316 19.1 520
e Long-tailed Tit 11.0 55 223 e Greenfinch 26.3 16.0 43.1
f Long-tailed Tit 201 107 37.9 f Greenfinch 357 203 627
GB (all) Long-tailed Tit 6.3 4.6 8.7 GB (all) Greenfinch 157 125 197
a Coal Tit 5.6 3.3 9.7 a Goldfinch 3.0 1.6 5.7
b Coal Tit 25 11 6.1 b Goldfinch 3.2 1.0 107
c Coal Tit 6.0 3.7 9.6 c Goldfinch 174 126 24.2
d Coal Tit 0.8 0.3 25 d Goldfinch 205 116 36.1
e Coal Tit 3.8 18 7.8 e Goldfinch 14.6 9.3 229
f Coal Tit 12 0.6 25 f Goldfinch 241 129 449
GB (all) Coal Tit 4.6 3.4 6.2 GB (all) Goldfinch 10.9 8.8 13.6
a Blue Tit 9.2 5.0 16.8 a Linnet 6.3 34 117
b Blue Tit 6.2 29 131 b Linnet 16.5 6.4 424
c Blue Tit 56.8 443 729 c Linnet 254 173 373
d Blue Tit 53.7 35.8 806 d Linnet 358 199 642
e Blue Tit 454 319 647 e Linnet 17.2 9.2 319
f Blue Tit 68.0 42.8 108.2 f Linnet 17.9 75 4238
GB (all) Blue Tit 331 278 394 GB (all) Linnet 172 133 221
a Great Tit 4.9 22 108 a Bullfinch 0.4 0.2 1.1
b Great Tit 2.9 13 6.3 b Bullfinch 0.1 0.0 0.3
c Great Tit 298 23.0 387 c Bullfinch 29 1.7 49
d Great Tit 225 140 36.2 d Bullfinch 3.0 12 7.5
e Great Tit 246 169 359 e Bullfinch 3.0 13 6.7
f Great Tit 283 17.0 46.9 f Bullfinch 3.3 12 9.3
GB (all) Great Tit 165 136 20.0 GB (all) Bullfinch 17 1.2 2.4
a Nuthatch 25 0.6 10.2 a Yellowhammer 0.6 0.3 1.0
b Nuthatch b Yellowhammer 3.9 14 106
c Nuthatch 2.6 15 4.6 c Yellowhammer 10.9 71  16.7
d Nuthatch 0.5 0.1 1.9 d Yellowhammer 179 104 30.6
e Nuthatch 1.0 0.4 25 e Yellowhammer 15.9 9.7 26.0
f Nuthatch 2.1 0.6 6.6 f Yellowhammer 277 132 5738
GB (all) Nuthatch 1.6 0.9 2.7 GB (all) Yellowhammer 8.6 6.6 11.0
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