British Trust for Ornithelogy

BTO Research Report No.214

Habitat Bias in Actual and
Ideal Transect Lines in

Breeding Bird Surveys
1994-1997.

R. H. Field and R. D. Gregory

November 1998

©British Trust for Ornithology

British Trust for Ornithology, The Nunnery, Thetford, Norfolk, IP24 2PU.
Registered Charity No.216652



R. H. Field and R. D. Gregory

Habitat Bias in Actual and
Ideal Transect Lines in

Breeding Bird Surveys
1994-1997

Published in November 1998 by the British Trust for Ornithology,
The Nunnery, Thetford, Norfolk, 1P24 2PU, UK.

Copyright ©British Trust for Ornithology 1998

ISBN 1-902576-05-5

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted, in any form, or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior permission of the publishers.

BTO Research Report No.214
November 1998



INDEX

Page No
Listof Tables ......c.. it iiisretnetieenaraanennn 3
1 EXECUTIVE SUMMARY . ...ttt iiene i 5
2 INTRODUCTION ..iiiiiiiiiiiiiiiaiisanscansantasssanens 7
3 METHODS (. i ittt teiiseiasenisinsasnennss 9
4 RESULTS it ittt i ieiatisansteraresisrssaanannss 1
5. DISCUSSION it i ittt saaresesesistnnesnnnnss 13
References .........cviiiicniiirnesnsnsnasrorssonrssnnanannans 15
Tables . i it i i it s ti st e 17
Appendices ... .iaiiieiiiirerettensetanesrtsansnasataaennonans Ri

BTO Rescarch Report No.214
November 1998 1



BTO Research Report No.214
November 1998



LIST OF TABLES

Page No

Table 1 Habitat data collected during BBS 1994-97 ... ........... 17
Table 2 Habitat data collected during BBS 199497 ............... 17
Table 3 Mean deviations distances (m) of sampling transect lines from

ideal route 1n 200m transect sections . .................... 18
Table 4 Comparison of frequencies of level 1 habitat types with

transect line frequencies . ... ... ... ... ... 19
Table 5 Comparison of actual level 1 habitat type frequencies with

overall ideal frequencies for 200m transect sections where

farmland was predicted but not encountered for 1994-97 .. ... 21
Table 6 Comparison of actual level 2 habitat type frequencies with

overall ideal frequencies for 200m (ransect sections where

farmland was predicted and woodland was encountered

for 1994-97 . e 23
Table 7 Comparison of actual level 2 habitat type frequencies with

overall ideal frequencies for 200m transect sections where

farmland was predicted and freshwater was encountered

1994-97 25
Table 8 Comparison of actual level 1 habitat type frequencies with

overall ideal frequencies for 200m transect sections where

coastal was predicted but not encountered 1994-97 ... ... ... 27
Table 9 Summary of ¥? goodness-of-fit levels for habitat feature bias

in BBS level 1 habitatclasses .. ........ .. .. ... ... ... 29
Table 10 Summary of ¥? goodness-of-fit tests for habitat boundary

feature bias in BBS level 1 habitat classes. ................ 29

BTO Research Report No.214
November 1998 3



BTO Rescarch Report No.214
November 1998



1. EXECUTIVE SUMMARY

1. The BTO/INCC/RSPB Breeding Bird Survey (BBS) involves volunteers making bird
counts in randomly selected Ordnance Survey (OS) 1 km squares using a line transect
method. Within each 1 km survey square volunteers are asked to establish two parallel
line transects oriented north-south or east-west. The line transects should be 500 m apart
and 250 m from the edge of the square. The 2 km of transect are divided into ten 200 m
sections and bird and habitat types are recorded in these units.

2. In reality, it is rare for the 'ideal’ transect routes to be followed and observers are
forced, or may choose, to deviate their routes. Here we assess the degree to which
deviation from the 'ideal' route might bias coverage of habitats and hence bird
populations.

3. Habitat surveying has been very consistent over the first four years of the BBS whilst
coverage has increased by nearly 40% since 1994. Despite frequent deviation from the
prescribed line transect routes, observers still surveyed the intended habitat types in
nearly 90% of all transect subsections.

4. Where habitat surveyed was not that of the intended 'ideal’ transect, the majority of
bias was towards broadleaved woodland and away from farmland, possibly reflecting
restriction of access by landowners and the proximity of woodland as alternative routes.
This bias was consistent across all four years. The cause of this bias may be clarified in
future years if the reasons for partial exclusion from proposed transects was reported. A
smaller bias away from coastal habitats was probably a function of physical accessibility.

5. Linear and boundary feature bias was apparent in human sites, towards roads, but the
situation was not clear in other habitat types since compiete information was not
available.

6. The biases identified are consistent across years and probably have little effect on the
interpretation of BBS results.
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2. INTRODUCTION

The Breeding Bird Survey (BBS) began in 1994, taking over the role of the Common
Birds Census (CBC) as the main census tool monitoring populations of common British
birds. The BBS aims to cover a wide range of regions and habitats, therefore maximising
the number of species monitored.

The BBS, supported by the BTO, INCC and RSPB, is based on surveys of randomly
selected 1 km squares of the Ordnance Survey (OS) national gnid, by a largely volunteer
field workforce. A stratified random sampling regime is employed to select squares to
be surveyed in each of 83 regions. In all a total of 1569 squares were surveyed in 1994,
rising to 2173 squares in 1997 (Gregory et al. 1998).

Within each region, squares to be surveyed are allocated to observers by a regional
organiser. Observers make three visits to each square, once to record habitat details and
twice to count birds. Ideally, habitat and bird numbers are recorded along two parallel
1 km transect lines (Appendix 1), but in practice it is rarely possible to adhere strictly to
the ideal transect routes. Observer choice should not influence transect route choice, but
it is inevitable that physical and legal barriers will affect observers' access to some areas,
and alter transect routes. Thus it is desirable to quantify the degree to which actual
sampling differs from the intended random survey, and whether this deviation introduces
any habitat sampling biases.
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3. METHODS

Each observer is allocated one or more 1 km Ordnance Survey (OS) grid squares within
which both habitat and bird numbers are to be sampled. This is done by means of two
1 km parallel transect lines, evenly spaced across each square, running either north-south
or east-west. The ideal transect routes should be 500 m apart and 250 m from the edge
of the square, divided into ten 200 m sections within which habitat types and bird
numbers are recorded (Appendix 1 - BBS Instructions 1998). In practice, ideal transect
routes are rarely completely followed and observers must follow a non-ideal 'actual'
route. In these cases, both the ideal route habitat and actual habitat are recorded, and the
distance by which the actual route taken deviates from the ideal transect line noted.
Habitat type is recorded at a number of levels, the first being broad land use types, and
subsequent levels recording more detailed habitat features (Appendix 2).

Since the ideal transect route for each square represents a random sampling of all habitats
present (as squares are randomly selected), deviations from the transect line may resuit
in non-random sampling. It is therefore necessary to examine the habitat data collected
each year for any bias in favour of, or against any particular habitat type or feature, by
comparing the frequency at which each type was actually recorded with that at which it
would be expected had the observer been able to follow the ideal transect route. Initially
this was done by comparing broad habitat classes, and then at finer levels of habitat type
by x* tests for goodness-of-fit between actual (observed) and ideal (expected) habitat
frequencies. When bias was found away from a habitat class, ¥* goodness-of-fit tests
were made between actual (observed) habitat frequencies of other types in sections where
the under-represented class was expected, and the ideal (expected) other habitat class
frequencies calculated from the ideal habitat frequencies encountered in the whole
dataset. Frequencies expected in actual and ideal categories were calculated from the ¥*
tables according to the formula (CxR)T: where C = column total of observed values, R
= row total of observed values and T =total of all frequencies (n}). These expected values
were then used to calculate ¥’ values for each case and an overall x> value.

In performing y* tests, it was necessary to assume independence between data points
collected on transect sections within an OS square, i.e. observations made by the same
observer. Similarly, independence was assumed between data from multiple OS squares
sampled by the same observer. The use of ¥ tests in this way may overestimate the true
statistical significance of particular tests, but the analyses were designed to highlight
trends rather than provide definitive tests.
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4. RESULTS

The number of OS squares where habitat data were reported rose from 1558 of a total
1569 surveyed (99.3%) in 1994, to 2143 of a total of 2173 squares surveyed in 1997
(98.6%) (Table 1). The numbers of squares where the habitat data were complete for
both actval and ideal transects remained constant and high at around 97%, whilst the
proportion of squares where the transect deviated from the ideal route decreased from
74.5% n 1994 to 67.6% 1n 1997. However, the proportion of these squares where
transect deviation led to sampling of non-intended habitat remained constant at around
40%. Stmilarly, whilst the total number of 200 m transect sections surveyed increased
from 15434 in 1994 to 21159 in 1997, the percentage of sections deviating from the ideal
route declined from 59.7% in 1994 to 53.2% in 1997 (Table 2). Although these figures
indicate frequent deviations from the ideal transect routes, most deviations do not result
in the sampling of a different habitat type. In only 11.1%, 11.2%, 10.1% and 10.9% (in
1994-1997 respectively) of cases did the actual habitat recorded differ from the intended
ideal.

The mean distances by which actual transect routes deviated from ideal decreased from
65.81 m in 1994 to 59.28 m in 1997 (P<(.001; one-way ANOVA, Tukey pairwise
comparison) (Table 3). These mean distances include all transect sections where there
was no deviation from the ideal transect route. Mean deviation distance for all years
where deviation occurred was 109.57 m, varying between 107.39 m in 1995 and 111.52
m in 1997. Whilst there was no trend apparent in these data there was a significant
difference between the highest (1997) and lowest (1995) values (P<0.05; one-way
ANOVA, Tukey pairwise comparison). When actual recorded habitat differed from ideal
habitat, mean deviation distance over all years was 134.37 m (no significant difference
between years, one-way ANOVA), whilst that for sections where actual habitat remained
that expected despite transect deviation was 103.54 m (no significant difference between
years, one-way ANOVA). Deviation distances when actual habitat was not that expected
were significantly higher within all years than when actual and ideal habitat were the
same (P<0.001; t-test).

Comparison of the overall frequency of ideal transect line habitat types with those
actually recorded in each section revealed that farmland (level 1 type E) and coastal (level
1 type H) were sampled significantly less than expected, whilst woodland (level 1 type
A) and freshwater (level 1 type G) habitats were more frequently encountered in all years
(3% P<0.001, in 1994-1997) (Table 4).

Consequently, for transect sections where ideal transect route predicted farmland, but
deviation resulted in sampling of other habitat types, the frequency of habitat types was
compared with the overall frequency of these habitat types expected on the randomly
chosen ideal transect routes. In all years, where farmland was expected, woodland and
freshwater frequencies were significantly higher than expected, and heathland and bogs
significantly less than expected (x?; P<0.001, in 1994-1997) (Table 5). Furthermore,
when the types of woodland found when farmland was expected was examined, it was
found that broadleaved woodland was more common and coniferous woodland less
common than expected (%% P<0.001, in 1994-1997) (Table 6). Examination of the types
of freshwater habitats encountered on ideally farmland sections revealed a less clear-cut
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situation, although the frequencies of river habitats was higher than expected and that of
lake and reservoirs lower in all years (% P<0.001, in 1994-1997) (Table 7).

An analysis of the level 1 habitat type found when coastal habitat was predicted from
ideal transect route showed incidences of woodland (type A), scrubland (type B) and
heath and bogs (type ID) were increased, whilst farmland (type E) was encountered less
frequently than expected (%?; P<0.001, in 1994-1997)(Table 8).

For those sections where the transect route deviated from ideal but level 1 habitat type
agreed with 1deal, level 2 habitat types were compared (Table 9). In all but two habitat
classes (farmland and coastal) the frequencies with which each level 2 habitat feature was
recorded were not significantly different from the ideal frequencies. In farmland sections,
however, level 2 type 3 (mixed grass and tilled land) was more frequent than expected
in all years (x*% P<0.001). In coastal sections, level 2 type 1 (marine shore) was more
frequent and level 2 type 5 (open sea) was less frequent than expected, though only in
1995 and 1996 (y*; P<0.001). There were no significant differences in 1994 and 1997.

Due to the linear nature of transects, it was also of interest to examine any possible
sampling bias towards linear and boundary habitat features. These features were
recorded at level 2 in type G (freshwater habitats) (see above) and at level 3 in types C
(semi-natural grassland and marsh), E (farmland) and F (human sites). Comparison of
level 3 features were made with the ideal transect frequencies (Table 10). In grassland
and marsh sections (type C) treeline with no hedge (level 3 type 3) was more frequent in
1994, 1995 and 1997 (% P<0.05), whilst in farmland sections (type E), treeline with no
hedge (level 3 type 3) was significantly more common and other field boundaries (type
4) and groups of trees (type 5) were less common in all years (¥% P<(0.001, in 1994-
1997). It should be noted that in level 1 type C, the majority of level 3 types are
boundary features, and all are in level 1 type E, so direct assessment of bias toward or
against boundary features was not possible. However, in level 1 type F (human sites)
sections, there was a significant bias towards roads (level 3 type 5) in all years (x*;
P<0.05 in 1994, P<0.001 in 1995-1997), which probably reflects a real sampling bias.
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5. DISCUSSION

Habitat sampling within the BBS over the first four years has been remarkably consistent,
with proportions of squares reporting full habitat data remaining consistently high despite
a 38.5% increase in the number of squares surveyed. Furthermore, despite considerable
deviations from the ideal sampling route in all years (~110 m) occurring in around 40%
of squares, in only a small proportion of cases (around 11% of sections) did this lead to
sampling of birds in 'mon-ideal' habitats. This figure does not take into account bias
within level 1 habitat classes, and therefore may be an underestimate. Bias at level 2
within habitat classes has been assessed here and found only to occur within farmland
and coastal classes.

Habitat bias analyses have indicated that in most cases this 'non-ideal’ sampling occurred
when the ideal habitat to be surveyed was farrmland, resulting in observers surveying
woodland sites instead - mainly broadleaved woodland. This probably reflects access
problems to arable land, but may to a degree also reflect observer route choice for more
personal, aesthetic reasons. Wilson & Gregory (1997) report that the most common
reason for squares not being surveyed at all was refusal of access by landowners, and this
may have carried through into surveyed squares. The cause of this bias may be clarified
in future years if the reasons for partial exclusion from proposed transects was reported.
The increase in woodland and freshwater sections perhaps reflects the occurrence of these
habitats in predominantly farmland areas, providing adjacent alternative routes where
access has been denied. This appears to be a very consistent bias, and short of increasing
access to previously uncoverable areas, may not be addressable. The consistent and small
(only 11% of 200 m transect sections in total) nature of this sampling error, and the fact
that the majority of it is associated with farmland (the commonest British habitat and
therefore well sampled) means that it probably has little overall affect on the indices
calculated from BBS and on year to year comparisons.

The smaller bias associated with coastal habitats is probably a physical access effect, and
the raised incidence of woodland and scrubland, and lowered incidence of farmland
probably reflects the nature of adjacent habitats and the national habitat composition.

Linear and boundary type biases were harder to quantify in the BBS data set so far, since
in most broad habitat types the full nature of these features is not described. In those
habitat types where boundary features are described, the absence of any boundary feature
is not always described - notably farmland (in some habitat types they are not described
at all) so direct comparisons are not possible. The inclusion of a 'mo boundary' category
in level 3 of farmland, and boundary feature information for other habitat classes might
clarify this. Boundary bias was however clearly shown in human sites - towards roads.
This is unsurprising, since roads provide the only or easiest access to many areas.

Overall, the habitat surveying biases identified in the BBS sampling regime are small but
consistent from year to year, probably not representing a serious detriment to the bird
data collected, and once defined can easily be included in interpretation of bird
population statistics. Furthermore, ideal habitat recording has provided a good monitor
of the reliability of the surveys year to year and as such should continue.
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Table 1 THabitat data collected during BBS 1994-97. Numbers refer to OS squares where at least one 200m
transect section was recorded- apart from Number Surveyed, where at least 4 sections must be recorded.

Year Number Number Number Number where Number where
Surveyed reporting reporting both  transect deviates  actual habitat is not
habitat data actual and ideal  from ideal route that predicted by
data ideal transect route
n n % n % 1 % n Y%
94 1569 1558 99.3 1533 97.7 1142 74.5 632 41.2
95 1751 1739 99.3 1687 96.3 1302 772 761 45.1
96 1918 1886 98.3 1865 97.2 1214 65.1 689 36.9
97 2173 2143 98.6 2117 974 1432 67.6 841 39.7

Table 2 Habitat data collected during BBS 1994-97. Numbers refer to number of 200m transect sections.

Year Number Number Number Number where Number where
Surveyed  reporting habitat reporting both transect deviates actual habitat is
data actual and ideal  from ideal route  not that predicted
data by ideal transect
route
n n % n % n %o n Y%
94 15434 15289 99.1 14302 927 8537 59.7 1586 11.1
95 17208 17103 99.4 15257 88.7 9875 64.7 1941 11.2
96 18596 18529 99.6 17502 94.1 9036 516 1776 10.1
97 21159 21011 99.3 19898 94.0 10577 582 2160 10.9
BTO Research Report No.214
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Table 3 Mean deviations distances (m) of sampling transect lines from ideal route in 200m transect sections
during BBS 1994-97. Numbers in parentheses are numbers of 200m transect sections. (* = significant
difference between mean values determined by Tukey pairwise comparison; One way ANOVA. ns = not
significant at P<0.05 level).

Year Mean distance in~ Mean distance in Mean distance Mean distance t-test for within
all sections sections where when actual when actual year differences
transect deviates  habitat matches  habitat does not between mean
from ideal ideal match distances where
actual habitat
does and does
not match ideal
94 65.81 (14302)* 110.24 (8537) 104.80 (6951) 134.09 (1586) P<0.001
95 69.51 (15257)* 107.39 (9875)* 101.31 (7934) 132.28 (1941) P<0.001
96 56.34 (17502)* 109.13 (9036) 103.25 (7260) 133.17 (1776) P<0.001
97 59.28 (19898)* 111.52 (10577)* 104.86 (8417) 137.51 (2160) P<0.001
mean of means 62.24 106.59 103.54 134.37
One way P<0.001 P<0.05 ns ns
ANOVA for
between- year
differences
BTO Research Report No.214
November 1998 18



Table 4 Comparison of the actual frequencies of level 1 habitat types (see Appendix 2) with

transect line frequencies recorded in all 200m transects during BBS 1994-97.

1994

HABITAT ACTUAL IDEAL CHI-SQUARED

TYPE FREQUENCY FREQUENCY VALUE

A 1742 1631 7.5543

B 339 313 2.1597

C 699 669 1.3453

D 1219 1170 2.0521

E 7663 7949 10.2901

F 2253 2193 1.6416

G 250 208 8.4808

H 53 77 7.4805

I 74 86 1.6744

¥ 10 6 2.6667

TOTAL 14302 14302 45.3455 P<(.001
1995

HABITAT ACTUAL IDEAL CHI-SQUARED

TYPE FREQUENCY FREQUENCY VALUE

A 1840 1696 12.2264

B 353 318 3.8522

C 776 712 5.7528

D 1317 1263 2.3088

E 8091 8477 17.5765

F 2427 2356 2.1396

G 303 244 14.2664

H 78 101 3.2376

I 64 84 4.7619

J 8 6 0.6667

TOTAL 15257 15257 68.7889 P<0.001
1996

HABITAT ACTUAL IDEAL CHI-SQUARED

TYPE FREQUENCY FREQUENCY VALUE

A 2042 1890 12.2243

B 409 375 3.0827

C 831 784 2.8176

D 1463 1424 1.0681

E 9358 9750 15.7604

F 2843 2762 2.3755

G 401 334 13.4401

H 80 92 1.5652

I 75 38 1.9205

I 4] 3 3.000

TOTAL 17502 17502 57.2544 P<0.001
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Tabie 4 (contd...)

1997
HABITAT ACTUAL IDEAL CHI-SQUARED
TYPE FREQUENCY FREQUENCY VALUE
A 2322 2139 15.6564
B 497 445 6.0764
C 899 855 2.2643
D 1567 1525 1.1567
E 10861 11324 18.9305
F 31711 3051 4.7198
G 438 379 9.1847
H 77 101 5.7030
I 57 75 4.3200
I 9 4 6.2500
TOTAL 19898 19898 74.2618 P<0.001
BTO Research Report No.214
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Table 9 Summary of x* goodness-of-fit tests for habitat feature bias in BBS level 1 habitat classes. Tests were not performed
on type J habitat class because of the low number of cases. Numbers in inverted commas refer to BBS level 2 habitat classes
+ = over-representation in actual frequency, - = under representation in actual frequency. (ns = not significant at P<0.05 level).

G H I I

Year A B C D E F
94 ns ns ns ns +3 ns ns ns ns -
‘ P<6.001

95 ns ns ns ns +'3' ns ns +1 -5 ns -
P<0.001 P<0.001

96 ns ns ns ns +3' ns ns +1' 5 ns -
P<0.001 P<0.001

97 ns ns ns ns +'3' ns ns ns ns -
P<0.001

Table 10 Summary of x* goodness-of-fit tests for habitat boundary feature bias in BBS level 1 habitat classes. C (Grasslands
& Marsh), E (Farmland) and F (Human Sites) 1994-1997. Comparisons made between ideal and actual frequencies of
boundary features in habitat level 3. Numbers in inverted commas refer to BBS level 2 habitat classes + = over-representation
in actual frequency, - = under representation in actual frequency. (ns = not significant at P<9,05 level).
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Year  Habitat C Habitat E Habitat F
94 +3 +3' 4Ly +'5
P<0.05 P<0.001 P<0.05
95 +'3° +3' -4y +3'
P<0.05 P<0.001 P<0.001
96 ns +3F g s +'5
P<0.001 P<0.001
97 +3' 31405 4
P<0.05 P<0.001 P<0.001
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Appendix 1 Data recording ideal transect line used during BBS habitat and bird surveys. Large square represents the
OS unit square. Ideal 1km transects comprise twe S00m parallel routes, 500m apart, subdivided into ten
200m sections. Habitat, together with actual route taken (and deviation distance if the observer does not
follow the ideal route) are recorded for each section). (BBS Instructions 1998).
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LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
E FARMLAND 1 Improved 1 Hedgerow with 1 Ungrazed
grassland trees 2 Cattle
2 Unimproved 2 Hedgerow 3 Sheep
grassland without trees 4 Horses
3 Mixed grass/ 3 Tree-line 5 Other stock
tilled land without hedge & Bare earth/plough
4 Tilled land 4  Other field 7 Autumn cereal
5 Orchard boundary {wall, 8 Spring cereal
B Other farming ditch, etc.) 2  Root crops
Isolated group {specify)
of trees 10 Other crops
6 Farmyard [specify)
{active) 11 Oil seed rape
12 Other brassicas
{specify)
13 Stubkble {clean}
14 Stubhle {weedy)
15 Unsown/Fallow
F HUMAN 1 Urban 1 Building T  Industrial
SITES 2 Suburban 2  Gardens 2 Residential
3 Rural 3 Municipal parks/ 3 Well-wooded
mownh grass/ 4 Not well-wooded
golf courses/ 5 Area of large
recreafional gardens
areas 6 Area of medium
4 Sewage woarks gardens
"urban” 7 Area of small
5 Near road gardens
{within 50m) & Many shrubs
6 Near active 9 Few shrubs
railway line 10 Disused
{within 50m)
7  Other
8  Rubbish tip
G WATER 1 Pond{less . 1 Undisturbed/ 1 Eutrophic
BODIES than 50m?) disused {green water)
(freshwater) 2 Smali 2 Water sports 2 Oligotrophic
water-body (=ailing etcl {clear water,
{50-450m* 3 Angling few weeds)
3 Lakelunlined {coarse or game} 3  Dystrophic
reservoir 4 Coarse angling {black water}
4 Lined 5 Game fishing 4  Marl (clear
reservoir 6 Industrial water, large
5 Gravel pit, activity water-weeds)
sand pit, etc 7 Sewage 5 Slow-medium
6 Stream [iess praocessing running
than 3m wide) ‘rural’ 6 Fastrunning
7 River {more 8 Other 7 Dredged
than 3m wide) disturbance 8 Undredged
8 Ditch with 9 Small island 9 Banks cleared
water (less 10 Banks
than 2m wide) vegetated
9 Small canal
{2-5m wide)
10 Large canal (more
than 5m wide)
H COASTAL 1 Marine - T Mud or silt 1 CIiff verticalf
ocpen shore 2 Sand steeply sloping
2 Marine shore - 3 Shingle 2 Dune
inlet/cove/ 4 Rocky 3 Hat/gently sloping
loch 5 Fully vegetated 4 Small island
3 Estuarine 6 Sparse/medium 5 Spit
4 Brackish vegetation 6 Dune slack
lagoon 7 Inter-tidat 7 Sioping ground
5 Open sea 8 Below low- 8 Undisturbed
water mark 9 Disturbed
7 Sloping
ground
8 Undisturbed
9 Disturbed
I INLAND T CIiff 1 Active 1 Bare rock
ROCK 2 Scree/boulder 2 Disused 2 Low vegetation
. slope 3 Montane present {mosses,
3 Limestone 4 Non-montane liverworts, etc)
pavement 5 High 3  Grasses present
4 Other rock disturbance 4  Scrub present
outcrop from climbers/
5 Quarry walkers etc.
& Mine/spoil/ 6 Medium
slag heap disturbance
7 Cave 7 Low disturbance

J MISCELLANEOQUS

* Shrub layer comprises woody plants less than 5m tall. Field layer comprises herbaceous, non-woody plants.

Appendix 2 BBS Habitat Coding Scheme

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

A WOODLAND 1 Broadleaved 1 Mixed-agedor 1 Dense shrub

2 Coeniferous semi-natural layer
3 Mixed 2 Coppice with 2 Moderate
{10% of each) standards shrub layer
4 Broadleaved 3 Coppice 3 Sparse shrub
water-logged without standards layer
5 Coniferous 4  Mature planta- 4 Dense field
water-logged tion (taller layer
6 Mixed than 10m, with & Moderate field
water-logged closed canopy) layer
5 Young planta- & Sparse field
tion (5-10m, layer
open canopy) 7 Grazed
& Parkland {moderate to
(scattered heavy)
trees and 8 Lightly grazed
grassy areas} 9 Dead woaod
7  High-medium present
disturbance 10 Dead wood
from people absent
8 Low disturbance

B SCRUBLAND 1 Regenerating 1 Broadleaved 1 Prédominantly
{or young - natural or 2 Coniferous tall {(3-bm}
woodland semi-natural 3  Mixed 2  Predominantly
< Bm tall} woodland {10% of each) low {1-3m)

2 Downland 4  Broadleaved 3  Dense shrub
{chalk} swamp scrub layer
3 Heathscrubh &  Coniferous 4  Moderate
4 Young swamp scrub shrub layer
coppice 6 Mixed 5 Sparse
5 New swamp scrub shrub layer
plantation 7 High-medium 6 Extensive
6 Clear-felled disturbance bracken
wocdland, from peeple 7 Dense field layer
with or with- B Low 8 Meoderate
aut new disturbance field layer
saplings 9 Sparse field layer
7 Other 10 Grazed
(moderate
to heavy)

C SEMI 1 Chalk 1 Hédgerow 1 Ungrazed
MNATURAL downland with trees 2 Cattle
GRASSLAND 2 Grass moor 2 Hedgerow 3 Sheep
/MARSH {znenclosed) without trees 4 Horses

3 Grass moor 3 Tree-line 5 Rabbits
mixed with without hedge € Deer
heather 4 Other field 7 Other grazers
{unenclosed) boundary (wall,, 8 Extensive

4 Machair ditch, ete.) bracken

5 Other dry 5 Isclatedgroup 9 Hay
grassland of 1-10 trees

6 Water- 6 No field boundary
meadow/ 7 Montane
grazing marsh 8  High-medium

7 Reed swamp disturbance

8 Other open from people
marsh g Low

9 Saltimarsh disturbance

D HEATHLAND 1 Dry heath 1 Montane 1 Ungrazed
AND BOGS 2 Wet heath 2 Raised bog 2 Cattle

3 Mixed 3 Vvalley/ 3 Sheep
heath basin bog 4 Horses

4 Bog 4  Blanket bog 5 Rabbits

5 Breckland 5 Heath mixed 6 Deer

6 Drained hog with rough grass 7 Other grazers

6 Heath 8 Ploughed
without grass 9 Burned

7 Heath with 10 Pianted with
extensive bracken saplings

lessthan(.bm  tall

8 Undetermined bog

9 Isolated group
of 1-1G trees

10 High-meadium
disturbance
from people

11 Low disturbance
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