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Summary

An understanding of thdirection, magnitude, anthe timing of changes in bird populatisis

fundamentalto inform conservation. In this report we plot the trends in the numbers of the three

key heathland breeding bird species: nightjggodlark and Dartford warbleon the Dorset Heaths

over the period 1992013. This period encompassed various pulses of habitat management on the
KSFiKax AyOftdzZRAYy3I GKS | SNAGIF3IS [2GG6SNE FTdzy RSR ¢ 2
and in response to growing urban pressures on many heathland sites, various projeckebave

initiated to reduce the impacts associated with urban development.

National surveysf each speciebave been conducted at roughly twelve year intervals, and these
have provided snapshots of the status of each species in Dorset. Here for thienférste fill in the
gaps between the national surveys, modelling trends in the numbers of each sp@tiesave
pooled from 46 survey locations, representing over half of the Dorset Heathlands SPA.

Across all sites combinedightjar numbers rose steadily the early 1990s, peaking in 1996.

Numbers remained relatively stable through to 2000, after which a general decline (with some
marked fluctuations) is evident, with numbers dropping to a similar level to 1991. Since 2010
numbers have risen steadil¥Dverall the trends indicate no significant increase or decrease since
1991. Data suggests considerable variation between sites in the urban conurbation and significant
differences between sites in Purbeck compared to those further east. Sites in Phebeck

increased in the period 2088013 whereas sites to the east have seen little change.

Woodlark numbers appear to have fluctuated markealher the period 1992013. As with nightjar

the overall trend from 1992013 for woodlark shows no significantrease or decrease. In general

the woodlark data involve low counts from many sites, only three sites had minimum counts that
were above three territories. Of the 47 sites, 34 had counts of zero in at least one year and 12 sites
had no woodlark recordat all in any year surveyed. The occurrence of woodlark on particular
heathlandsites seems to be likl to tree clearance, forestry management or other habitat
managemenbn those sites and is also probably linked to forestry management and amount of
clearfell in the wider area, particularly nearby forest blacks

Dartford warbler numbers rosim the late 1990speaking in 2000 and then they remainesdatively
highuntil there wasa marked decline from 2009vith numbers dropping to below the 1991 baseli
in 2011 This crash followed a series of particularly harsh winters.

These trends provide an overview of the status of these lardifor the first time show the extent
of annual fluctuations across the Dorset Heaths as a whole results have iptications for the
design of long term monitoring.
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Introduction

This reportsummarises data onightjar Caprimulgus europaeusoodlarkLullula
arboreaand Dartford warbleSylvia undatacross the Dorset Heaths. These species

are keyfeaturesof the designated heathland sites and are ones for which the UK has an
international responsibility.In this report we pool data from multiple sites and years to
plot the overall trends for each spies over the period 1992013. The results have
implications for the long term monitang of the birds on the Dorset Heaths and have
implications for local conservation effort, planning policy and heathland management.

The selected bird species

1.2

1.3

1.4

15

Nightjar, woodland and Dartford warbler are the three component breeding bird
species of the Dorset Heathlan8pecial Protection Area (SPM)is site qualifies under
Article 4.10of the BirdsDirective (79/409/EEC) by supporting populations of European
importance of these three species. T@designation as an SBAIngs particular
responsibilities to local authorities and other bodies and means that the heaths are
afforded strict legal protection.

Nightjars are summer migrants, arriving in April and May and leaving for their sub
Saharan wintering grounds in Septemiseid Novembel(Cramp & Simmons 1977)
Theyare multitbrooded and nest on the ground. They are crepuscular insectivores,
catching their food on the wing@.heir dietconsists mainly of moths (Lepidoptera) and
beetles (Coleoptera), but includes a wide range of flying invertebrates with diet
composition mainly dependent on the available supply (Cramp & Simmons 1977).

Nightjar numbers have increased considerably since the first national survey in 1981,
which estimated &ritish population of 2100 churring maléSribble 1983)Subsequent
surveys estimated 3400 in 1992 and 4606 in 2Q@drriset al. 1994; Conwat al.

2007; Langstomt al.2007) This population recovery has been associated with
colonisation of cleafell within conifer plantationLangstoret al.2007)

Woodlarks are multbrooded ground nesting passerines favouring dry, well drained
sites with short vegetation for feeding, longer vegetatioften as tussocks for nesting
and scattered trees, bushes or tree stumps and debris as song anduoplosts
(Harrison, & Forster, 1959; Bowden & Grd&92; Burges, D. 1997heir chicks are
mainly fed on Lepidopteran larva€ploeptera (beetles) and Aranéspiders)Bowden
& Green 1992Yhey were formerly associated with close cropped areas, grazed by
rabbits but following Myxomatosis and the growth of longer vegetation they declined in
some former hethland areagCramp & Simmons 1977; Wrig2006) Whilst formerly
woodlarks had bred on heathland, primarily in the vicinity of woodland, copses and
plantations(Holloway 1996)following the decline in rabbits and the clear felling of
areas of plantation planted on former heathland during and after World War 1,
woodlarks colonised clear fells. Since 1970 most of the Breckland population of
woodlarkshas bred in clear feli@Bowden & Hoblyrd990; Bowden & Green 1992ut
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elsewhere breeding was mostly confined to heathland, especially where there had been
a recent fire, in cleared and+&tocked forestry and in tree nurseriéSitters 1986)

1.6 Dartford warblers are resident, multirooded breeding birds, more or less confined to
the heaths of southern England, East Anglia and the saatt. There appears to be no
regular migration but birdeave been recorded in Ireland, the Scilly Islands and at sea
(Bibby 1979a)Dartford warbler populations are very vulnerable to haidter weather
and population crashes have taken place following the hard winters of 1946/7, 1962/63,
2008/09and 2009/10(Raynsford 1960; Tubbs, C. R. 1967; Pickess 1976; Clark & Eyre
2012)

1.7 Dartford warblers in the UK breed almost exclusively on open heathigthca mix of
heather and gorsenesting on or close to the ground mostly in mature heather. In the
latest national survey in 20Q@Votton et al. 2009)89% of Dartford warbler territories
were found on lowand heath, 7% on upland heath, 3% on the coastal fringerinsaic
of gorse, heath and rough grass and the remainder in gorse or other scrub.

Dorset statusand the need for this report

1.8 National surveys provide an overview of the status and distributicalldhree species
but such surveys are only conducted at ten twelve year intervals. Within Dorset there
has been much monitoring and survey work conducted between these surveys, but this
has never been pooled in a way that allows the overall trend &@hespecies to be
determinedacross multiple yearswhile the national surveys allow a direct comparison
of how the numbers in particulararea have changed over, say a 12 year interval, it is
hard to draw conclusions as to how well the birds are reddipg and how much
numbers fluctuate between years.

1.9 Data for single years has been pooled across sites: for example the data from the 1992
and then the 2004 national survey data for nightjar in Dorset have been considered in
relation to urban developmentLiley & Clarke 2003; Liley et al. 200Bgtailed
fieldwork on breeding success of Dartford warbler and woodland have been conducted
in Dorset, as doctoral studies lasting a few ydarg. Bibby 1979b; Mallord et al. 2007a;

b; Murison et al. 2007and nightjars have been the subject of dié¢d work finding
nests and using nest camer@durison 2002; Woodfield & Langston 20@4)d of radie
tracking to look at ofkite foraging/Alexander & Cresswell 1990hese studies have all
provided very important information that has underpinned conservation effort for
these species in Dorset.

1.10 One of the pieces of information that isWwever lacking for these species is how
numbers have fluctuated across the Dorset Heaths over tiSweh trends are useful in
providing a strategic view of how the species are doing at a local |€sakiderable
emphasis in recent years has been placedasolving the pressures of increased urban
development surrounding the heaths. As part of this work monitoring has been
undertaken on selected siteget it is difficult to know how much monitoring is
necessary and how best to target surveys. As paatmmionitoring strategy for the
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Dorset HeathgLiley 2007)it was identified that review of bird data were necessary to
identify:

1 Whether similar trends were present across all sites, or whether certain
sites, such as urban heaths or those with high visitor pres¢end to have
different trends

1  Whether broad conclusions about the SPA population could be drawn from

monitoring a small sample of sites

How well national surveys capture any trend

What timescale, interval and monitoring protocol would be the most

effedive for the future

=a =4

1.11 Within this reportwe consider these questiorgsor at least the extent to which it is
possible to answer them with the available data.
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Methods

Data sources

Bird data
2.1

2.2

Bird data were pooled from a range of sourcese &imed to use data that represented
comparable survey effort and survey methods, excluding casual counts, ad hoc records
and data that could not be clearly assigned to a particular location and survey
boundary. The data are not comprehensive for all h&atd sites in Dorset, but rather
represent sites which have had repeat, similar surveys conducted over multiple years.
Most of the survey data were conducted by the RSPB.

For the 1990s the main source of data were the Dorset Heathland P(gjelct, Davies

& Pickess 1992)The project involved mobile teartisat undertook habitat

management and surveys across Dorset, and hence provides comparable data from a
range of sites and years. These data were supplemented with national survey data
(provided by Natural England) foloadlark(1994 and 2006)for Nightja (1992 and
2004/2005), Dartford warblef1994 and2006 and with data from 2010 for nightar

(work undertaken to survey SSSis for this specids®) RSPB also provided
comprehensive annual count data from threktheir reserveg, Stoborough, Arne and
Grarge Heaths More recent data from multiple sites (primarily the urban heaths) came
from monitoring undertakerby the RSPB between 2092013 work undertaken for

local authorities in Dorset alongside the heathland mitigation work set oubinsdd
Heathlands Supplementary Planning DocumeBird data were therefore from a range

of sources, but were mostly conducted by the RSPB. Data are summarised in
Appendices 1.

Site and survey boundaries

2.3

24

Site boundaries were plotted in GIS to reflect the areas dita (Map 1). The

boundaries are largely based on the survey boundaries adopted by the Dorset
Heathland Project anthe majority closely follow the boundaries of discreet &

units. Wherethe RSPBurvey boundaries diffefrom the SSSlisual chekswere made

using Google Earth and contact with local bird surveyors (who had undertaken some of
the bird surveys) to map the mostpeesentativesurvey boundary.

The site boundaries which span an area of 4097 hectares (defined in Map 1) cover 50%
of the Dorset Heathland SPA (8169 ha).

Data collation

25

Data for each site were extracted from paper records and a number of GIS data sets.
For each site and year with data we extracted a single figure for the number of
territories present. Within the GIS datasaall number of mapped territories fell
outside the defined site boundaries but were clearly associated with the site. Some of
these records contained attribute data linking them to the surveyed site and records
with these missing data a 100m buffer wdaqed around sites and records which fell
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within the buffer were assigned to the buffered site. For adjacent sites (which meant a
record could be assigned to two sites and therefore double counted) records were
checked manually and assigned to the neasits.

2.6 Maps 2, 3 and 4 detail thaites from which the data were pooled and summarise the
level of survey effort at each sit€or nightjar and Dartford warbler Avon Heath, Hurn,
Barnsfield, ArneGrangeand Stoborough RSPB have the most survey coverages(®I
and 3) and for woodlark Arne and the Avon Heath, Hurn and Barnsfield sites have been
most frequently surveyed (Map 4).

Fire data

2.7 Fire data between 2002 and 2013 were extracted and sorted by site name to dovetail
with the site data analysed in thisport. The data were sourced from the Dorset
Exploret incident database and included all logged records of fires over Z00m

! http://explorer.geowessex.com/



Map 1: Dorset Heathlands SPA and sites surveyed
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Map 2: Nightjar surveys per site
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Map 3: Woodlarksurveys per site
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Map 4: Dartford warbler surveys by site
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Analyses of historical bird data for heathland

sites within the Dorset Heathlands SPA

Trend Analyss
¢NBSEYyRa FT2NJ SIOK O0ANR &a4LISOASa 6SNBE RS@St 2LISH

2.8

2.9

2.10

2.11

2.12

2.13

Monitoring data)(Pannekoek & Van Strein 2004&)program designed to analyse time
series counts with missing observatioiite program estimates missing counts from
particular sites in particular yearsbed on other counts at the particular site and
changes at other sites.

TRIM fits a generalised linear model with Poisson errors antilb@vicCullagh &

Nelder 1989) We used version 3.2 of the software and used it to generate indices for
each year. By convention, the estimated abundance in the first year is seétarm

each annual index,;Xor year i, is calculated relative to the first year.

Trends were generated for all years and using data from all sites. Models (unless
otherwise stated) were time effects models in TRIM and account for-digpersion

and rial correlation. Survey area was included as a weighting within the model.

Model fits were assessed using the Likelihood Ratio test (p>0.05) and models were
O2YLI NBR dzaAy3a GKS !''1FA1SQa LYF2NNIGAZ2Y
a better fit (Pannekoek & Van Strein 2001)

Wethen tried different groupings of sites to determine whether there were different
trends for different groups of sites. Groupings were included as covariates in the
models. In order to compare different groups it is necessary to have data from at least
one site in the group in each year, and depending on the grouping this was not always
possible. Different subsets of years wénerefore sometimes considered or,

alternatively, linear trend models with particular years set as chamugets were used.
Whete linear trend models were used, change points were identified using the stepwise
procedure in TRIM.

We tried four main covariates within the analysis, allowing us to look for differences in
the trend between different kinds of sites. These covariagggesented relatively

simple groupings; more sophisticated classifications were not possible due to the
paucity of data for some groups over some time perio@ategories for each site are
given in Appendix 4.

9 Urban / rural (sites were classified as unb# the number of residential
properties within 1km of the site divided by the area of the site was greater
than 25

1 Geographic spread Whether the site was located in either Purbeck,

Borough of Poole of East of Poole (Mgp

Large sites: sites above loelow 100ha

Small sites: sites above or below 30ha

E R

In addition to yearly indices, for each species we summarise the trend over the whole
study period. This is based on the slope of the regression line through the logarithm of
the indices. The computatioof this slope (in TRIM) takes into account the variances
and covariances of the indices. Where quoted the overall trends are the slope of the

13
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Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

Structure
2.14

2.15

regression line based upon imputed indicaad are given + 1 standard errdrhe

values are multiplicative, rifcting the average percentage change per year. If this
trend is equal to 1, then there is no trend. If the trend is, for example, 1.08, then there
is an increase of 8% per year.

of report and approach

We structure the report by species, andr@approach is to generate the trends for each
species and explore the variation in those trends. In order to understand the
differences between sites, as relevant we compare data for groups of sites for single
years. Our aim is not to explore the factthat explain the differences in density
between sites, but rather to determine how trends vary across sites and how well we
can group sites.

We plot the trends for each species sibigside at the end of the species sections, in
order to allow direct comparison between species. While our aim is not to explore all
factors that may be driving these trends, we do consider how the birds have responded
to key variables, in particular weather. Alongside these bird plots we summarise
weather data (drawn fronthe nearest weather station at Hurn, and extracted from the
Met Office website), as weather is likely to be a key factor underlying the trends.

14



Map 5: Geographic categories of sites
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3.1

Nightjar

Across all sites combinedightjar numbers rose steadily in the early 1990s, peaking in
1996. Numbers remained relatively stable through to 2000, after which a general
decline (with some marked fluctuations) is evident, with numbers dropping to a similar
level to 1991. Since 2010 numbers have risen steadily. The overall irapdeffects
model;LR Goodness of fit = 290.70, 254 d.f., p=0.056;-A1C30)is shown irFigurel.

The overall slopés 0.996 +0.004 representing an overall average decline per year of
0.43%. This trendiasclassified by TRIM ascertain (no significant increase or
decrease)-

Nightjar Index

2:9=

1.5

0.5

0

1990

1995 2000 2005 2010 2015

Figurel: Nightjar trendacross all sites and all years. Plot shows model indiges $E) derived using time
effects model in TRIM for all sites and all years.

3.2

3.3

There were insufficient data to compare rural and urban heaths over the entire time
period 19912013, as there wergears with no data for any of the urban heath sites.
Using a linear trend model with change points (change points selected using the
stepwise procedure in TRIM) did not allow us to include covariates in the model as
there were still time periods with ingficient data.

Survey effort was more focussed on the more urban sites in more recent years (post
2008) and for these years it is possible to compare rural and urban sites. For the period
20082013 there were significant differences in the trends falatiand urban sites
(urban/rural covariate significant (Wald=12.04, 5 df, p=0.034) when added to time
effects model and model fit improved with lower AIC). Numbers of nightjar appear to
have dipped at rural sites in 201Bigure2) but have subsequently increased, whereas

on the more urban sites numbers did not dip in a similar fashion and appear to have
declined slightly since 2010. Error bars are imhigher for the urban heaths,

suggesting a wide variation between different sites (and also a smaller sample size
compared to rural sites). This variation can be clearly seen in the data from individual

16



Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

sites. Numbers of nightjars have dropped by ambarthird at Canford Heath since

2009 (from 30 down to 21), yet over the same period numbers at Upton have stayed
reasonably similar (between 10 and 12), at Ferndown they have fluctuated between
more widely than Upton, ranging from 4 to 8 churring malesrdiie period 2008L3.

At nearby Parley Common numbers have fluctuated between 8 and 14 over the same
period. At Talbot Heath 2 churring male Nightjar in 2013 was the highest count for that
site.

Nightjar index

©
00

1.8 -

1.6

©
o

©
IS

0.2 -

0

2008 2009 2010 2011 2012 2013

rural heaths

— @ urban heaths

T T T T 1

Figure2: Nightjar trends forurban and rural sites for the period 2088013. Trends generated using time
effects model in TRIM

3.4

3.5

3.6

Splitting the sites geographically (with sites groups into three simple groups broadly
relating to Purbeck, Poole and west of Poole), indicated a marklffigyent trend for

the Purbeck sites compared to others. The inclusion of the geographic covariate was
significant (Wald = 19.87, 10 d.f., p=0.031) and resulted in a better model fit8al8%

with covariate compared te94.93 without). Numbers afightjar on Purbeck sites have
increased while other sites show little change over time. This geographic splitis in part
similar to the urban/rural split as the Purbeck sites are rural, but this split results in a
better model than the model including the@mal/urban covariate

Reviewing the data for individual Purbeck sites it can be seen that there are a number
of Purbeck sites where there were particularly high counts in 2013; these included Arne,
Winfrith/Tadnoll and Stoborough RSPB. There was also keshamcrease at Creech

Heath over the period 2068010 (from 4 12 churring males) but no data post 2010 for
that site.

For the data 2004.3 there was no evidence that trends were any different on the big
(over 100ha) sites (Wald = 1.45, 5 d.f., p=0)919
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Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

5,
— @ Purbeck
45 -
— @ Poole
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Figure3: Nightjar trends for different geographic patches. Trends generated using time effects model in
TRIM. Points for Poole sites are slightly offset to allow error bars to be seen.

3.7 The different covariates as testelb reflect overlapping groupings, and it is therefore
difficult to tease apart the effects of site size, geographic location and degree of urban
development. This can be seerFigure4 andFigure2, which are the same plots with
points coloured differently. Both plots show the humber of nightjar in relation to site
size with data for a single year (2010, with near complete coverage across all sites). As
might be expected there was a significansfive correlation between site size and
YATKG2F N ydzZYoSNI 0 { LISFNXIyQad NIyl O2NNBf I {A:
aSSy (KIG GKS Wwt22fSQ aAritaSa GSymaso2z 0SS avl f
appears that the groupingsas we havelassified siteg do not have markedly
different densities of nightjar in 2010. The sites with the highest nightjar density were
Noon Hill (1 record), Avon Common (7 records) and Stokeford Heath (5 records) and
reflection of the small site size. . Evemtiyh Canford Heath supported the highest
number of nightjars in 2010 the density of birds at the site is relatively low with 0.08
birds per hectare.

3.8 Map 6 which shows the densities of nightjar across all the surveyed sites a clearly show
the lower densities at the sites within the Poole conurbation and higher densities at the
sites east of Poole (Avon Heath South, Barnsfield , Parley Common and We) @iad
also higher densities on some of the smallersitghin Purbeck.
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Figure4: Nightjar count per site against site area with sites grouped by number of surrounding residential
properties (urbanand rural).
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Figure5: Nightjar count per site against site area with sitggouped geographically.
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Map 6: 2010 nightjar densities by site
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Analyses of historical bird data for heathland

4.1

S

ites within the Dorset Heathlands SPA

Woodlark

Usng woodlark data from all years for all sites, woodlark numbers appear to have
fluctuated markedlyover the period 1992013 Figure6). The model fit was

reasonablgLR goodness of ft200.48, 204 df, p=0.557; AlC287.52)and indicates

marked fluctuations and the TRIM indices have high standard errors, reflecting a degree
of uncertainty around the estimatesThe overall slope is 1.0193 0.847, representing
anoverall average increase per year of 1.9%. This trend classified by TRIM as uncertain
(no significant increase or decrease).

Woodlark index

3.5 -

2.5 -

15 -

1990 1995 2000 2005 2010 2015

Figure6: Woodlark trend 19912013, generated using time effects model in TRIMotRhows model indies

+1S.E.

4.2

In general the woodlark datavolvelow counts from many sites, only three sites
(Barnsfield, Hurn and West Moors) had minimum counts that were above three
territories. Of the 47 sites, 34 had counts of zero in at least one year, 1hataso
woodlark records at all in any year surveyed and only one site (Barnsfield) had counts in
double figures (10 territories) in any one year. Reviewing the data across all years there
are six sites that stand out as having relatively high countsaaredsonable spread of

data across multiple years, the data for these sites (Arne, Avon Heath (north and south),
Barnsfield, Hurn, and Grange) are summariseéigure7. Besides these six sites, also
notable are Trigon, which had up to four territories in 1997 and 1998 but has relatively
little survey effort in more recent years; Holton Heath (maximum of five territories, in
2000 and 2006); and the MOD Petroleum DegiotVest Moors, where there are data

for three separate years and for two of these there are counts of nine territories (in

1997 and 2006). This latter site is particularly uncharacteristic of other heathland sites
as it has no public access and a projoriof the site is tightly mown to minimise fire

risk to the stored petroleum; this management creates areas suitable for woodlark to
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forage in. It is notable that all the sites with reasonable woodlark counts have seen
intensive management, in most casgearance of conifer plantation.

Armne Avon Heath Country Park - North Avon Heath Country Park - South

Tranrnm

Bamsfield Hurn Grange

q“ 099

0_
T T T T
09&@055’@"@0@@’@“’0&@« 09@‘3’

10

Woodlark territories

o@oﬁ?’é’ @@§”§7‘ c@@&& S

Figure7: Woodlark count data for selected sites, the sites shown are the main sites that have multiple
positive counts over the period 1992011 Plots show actual count data, gaps represend counts.

4.3 The overall trend; as shown irFigure6 ¢ appears to show marked fluctuatioasd
little evidence that numbers (over the period 192013) have particularly increased or
decreased. The reasonable fit to the model suggests sitémdo each other and this
can be seen in the data, as for example the overall trend reflects suggests a rapid
increase in the number of territories between 1996 and 1997. Data from individual sites
for these two years highlights theariation in the scalef the change: Arne (0 in 1996, 2
territories in 1997); Avon Heath Country Park north (O territories in 1996, 6 in 1997);
Avon Heath Country Park south (4 territories in 1996, 7 in 1997); Barnsfield (6 territories
in 1996, 8 in 1997); Great Ovens Dratef8itories in 1996, 3 in 1997); Hurn (4
territories in 1996, 2 in 1997); and Trigon (1 territory in 1996, 4 in 1997).

4.4 It was not possible to test for differences in the trend between urban and rural sites, by
geographic area or for differences betwekange/small sites, due to the sample sizes,
even after generating a simpler model based on linear trends with selected change
points.

45 Woodlark densities for a single year (2006, wheasonable coverage) are summarised
in Map 7. The patchiness in woodtaistribution and abundance is reflected in the fact
there was no significant correlation between site size and number of woodlark in 1994
6F BSIENJIgAGK TF22R adzNBSe O2@0SNI IST { LIS NIy
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p=0.159) and only aweak cofreli A 2y 0SG ¢SSy O2dzyd FyR &aAaiasS
rank correlation Rs=0.405 p=0.01) ($egure8). The high counts of woodlark are on

sites with adjacent foresyrand where extensive forestry clearance have taken place,

particularly on the sites east of Poole.
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Map 7:2006 woodlark densities per site
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Analyses

5.1

5.2

heathland
SPA

historical bird data for
the Dorset Heathlands

of

sites within

Dartford warbler

Using data from all years, it was not possible to get a significant fit to a model,

suggesing wide variation in trends between sites. Models that were tested included
time effect models and linear trend models (run with all years as change points and the
stepwise removal of years). There was no significant improvement on the best linear

trend model (with eight change points) after adding urban/rural as a covariate or

whether sites were over 100ha or not. The change points were such that it was not
possible to use geographic categories as covariates or separate out small sites, as there

were @tegories with no data for particular time periods.

The overall trend from one model is showrFigurel0. This model (time effects) did
not fit well (LR goodness of fit =411.75, 269 d.f., p=0.<0.001; A 25), and the
standard errors are high, particularly for the period 2€007. Desjpe the high

standard errors the general pattern is likely to be reliable, indicating a rise in the late

1990s, relatively high numbers from 2000 and then a marked decline from Z008.
overall slope is 1.001+0.003, representing an overall averageriease per year of
0.01%. This trend classified by TRIM as stable.

Dartford warbler index

2.5 -

15 4

0.5;

1990

1995 2000 2005 2010 2015

Figure9: Trend in Dartford warbler numbers across all sites, 198113. Trends generated using
time effects model in TRIM and plot shows imputed results] .

53

Actual count data for a selection of sites is summarisddguarelQ. It can be seen that

there is marked variation between sites. For exampkriumber of territories at Arne

is relatively stable in the early to mid 90s before sharply increasing to a peak in 2000. At
Stoborough RSPB the number of territories also increased in the late 90s but numbers

at that site peaked in 2006. At Town Commoh i @ / F GKSNA Y SQa

y dzY 6 S NE

warblers rose in the early 1990s as they did at Barnsfield, yet at Avon Heath Country

Park numbers declined from 199497.
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Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

54 The particular problems with the data relate to the period 2@®7, where with the
exception of 2006 (the national survey year) the data are limited to a small number of
sites (largely Barnsfield, Grange, Hurn and Stoborough RSPB). We therefore split data
into two periods 19942001 and 2002013 and analyse these time pericgkyparately.
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Heathlands SPA
Arne Stoborough RSPB Barnsfield

80
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Dartford warbler territories
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[0 1]

Town Common/St Catherines Hill

Parley Common

Canford Heath

Avon Heath Country Park - North

Avon Heath Country Park - South

Great Ovens

Dorset

Figurel0Q: Dartford warbler data for a selection of sites with good coverage 12911. Plots show actual count data, gaps represent no counts.
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5.5 Using data from the period 1992001 (11 years) #re was a reasonable fit for data
from all sites (time effects model; LR goodness of fit = 129.17, 106 d.f., p=0.063; AIC=
82.83). The modeF{gurell) shows a moderate increase in Dartford warblers over this
time, with numbers peaking in 2000.

35 -
2,
§ I
;: : - A
& 15- + +
L P : | sl
| e gt
T 1¢--Y -~ L4 Y
]
£
©
8 g5+
0 T T T T 1
1991 1993 1995 1997 1999 2001

Figurell: Overall Dartford warbler trend derived from data from all sites, for the period 1991
2001. Trends generated using time effects model in TRIM and plot shows model resWI&E:.

5.6 There was no significant difference in the trend (1:290D1) on big (>100haites
compared to small ones (Wald = 2.75, 4 d.f., p=0.601; covariate added to linear trend
model with changepoints in 1991, 1994, 1997 , and 2000) nor on small sites (<30ha)
compared to other sites (Wald = 0.32, 4 d.f., p=0.988; covariate again adtieddp
trend model with changepoints in 1991, 1994, 1997 and 2000). Due to the distribution
of counts between years it was not possible to test for differences in trends on urban
compared to rural sites nor by geographic grouping.

5.7 Using data for all s for the period 2002013 (i.e. six year period) there was a good
overall fit across all sites for a time effects model in TRIM (LR goodness of fit =86.24, 80
df, p=0.297; AIC 73.76). The overall trend for this period showed a significant steep
dedine.
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Figurel2: Dartford warbler trend for all sites (n=30 with data for the period) post 2008. Plot
shows model outputs from TRIM time effects model. Error bars shotvSE.

5.8

There was no significant difference in thisridefor the period 20083 between rural

and urban sites (Wald = 2.58, 5 d.f., p = 0.765). Similarly there was no significant
difference in the trends for heaths when grouped geographically (Wald = 8.96, 10 d.f., p
= 0.536), nor for big sites (over 100k@mpared to smaller ones (Wald = 8.03,5 d.f., p
=0.154). It was not possible to test small sites (below 30ha) compared to others as
there were insufficient data in 2010.

The crash in 2011

5.9

5.10

There was a marked low in Dartford warbler numbers in the Z&skon, which
followed a particularly severe winter (2010/11).

The trends in Dartford Warbler numbers were similar across sites and the indices
suggest that across all sites the numbers of Dartford warblers had dropped in 2011 to
nearly half that of 2008 Arne and Canford Heath saw particular large drops in the
number of territories Figurel3), while Talbot Heath and to some extent Avon Heath
suffered the least losses. While 2011 clearly had a dramatic impact, the overall trend for
the period 2008 to 2013 is a decline.

30



Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

80
70
60
50
40
30

204

o4 L ] . h ]

Number of Dartford warbler territories

N OQY Q9N N 5y O QY N N O Q9N
S D R DI O
Site / Year ng.;\\ V"& \2&0 o <<°Q r \g\ o oé\ o <<°Q <§<b Qé#\ 5 L \@\@%
S & ) 0 2 @
S S & N N @ ) $ N &
dg‘\\ K3 Qq}\d c;;? c\Q &Gs“ S & dQé &>
&> N §
6\0& Qc?é\ & ® ‘\d’) *
& Q& &
/\OS ?%o

Figurel3: Number of Dartford Warbler territories on sites with data for 2011 and at least one of
the two previous years. Sites are ordered by the number of territories in 2011.

5.11 Therewasa strong positive correlation between the number of Dartford warbler
presentin 2006 (the year with the best coveragey R aA 4GS &AT S 6{ LISI NXY I
correlation coeffieent, R= 0.726, P<0.001) but there does not appear to be any clear
differences in the dataHigurel4) when sites are categorised by geography or by
rural/urban.

5.12 In 2006, the highest number of Dartford warblers were recorded on Holt Heath (the
second largest sites, as defineg e boundarnes in Map 1), Stoborough Heath RSPB
appears to support particularly high densiti@gurel4 andMap 8).
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Figurel4: Number of Dartford warbler from 2006 national survey against survey area grouped by
geographic location of the site.
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Map 8: 2006 Dartford warbler densities per site
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Analyses of historical bird data for heathland
sites within the Dorset Heathlands SPA

6. Summary of trends foeach species

6.1 Having reviewed the trends of all three species separately for the period2083, we
now consider the three species together. A summary plot of the trend for each species
is given irFigurel6. It can be seen that the trends for each species are different and
that particular peaks for one species do not correspond to others.

6.2 The period shown in the plots covers 1991 through to 2013, and acros#ntkipériod
many variables that relate to the birds and the habitats will have also changed across
sites. For example housing within 5km of the sites has increased by around 10% (21,000
dwellings§ over the last ten years at least, and development willehagcurred in
pulses, linked to the recession. As housing levels increase, sites are potentially likely to
become more fragmented, some dfite feeding areas will be lost and recreation levels
on the heaths will increase. Habitat management work willhaccurred in pulses
relating to resources (for example there was a marked pulse of management in the
SFNIe& Hwnnna NBfFGAYy3a G2 GKS I [C Fdzy RSR ¢ 2 Y3

The impact of weather

6.3 Weather is likely to be one factor that has a strong immacthe birds. Some weather
data are summarised adjacent to the bird trerfeigurel7. More recent years seem to
be characterised by a series of colder, wetter 3gsi with less sunshinddecember
2010 was exceptionally cold across the UK and is described by the Met Office as the
coldest December in over 100 year®artford warblers are likely to be the most
vulnerable to winter weather and the crash in 2011 isgumably linked to the previous
cold winter. Woodlark numbers were also relatively low in 2011.

6.4 The peak numbers of nightjar do follow a year (1995) with particularly low rainfall and
high levels of sunshine (over the Mayigust period), however acrosd géars there is
no indication that the changes in nightjar abundance are particularly linked to the
weather variables extracted. For example the marked dips in nightjar abundance (in
1995, 2001, 2003, 2010) do not follow pamlarly wet or cold summerg.here was no
statistically significant correlation between the nightjar index in a given year and the
LINBGA2dza &SI NRa &2 (4AdgushsidshiRe Bauis ((Maudhist) ord R dzNR Y -
minimum tenperature (period May, August).Similarly there was nsignificant
correlation between the change in nightjar abundance between subsequent years and
the same weather variables.

6.5 There was no statistically significant correlation between the woodlark index in a given
@€SEFENJ YR (KS LINB @atiendziuring Marchlaiyi or sugshire houtsINS O A LJIA
(March-Jduly). Similarly there was no significant correlation between the change in
woodlark abundance between subsequent years and the same weather variables.

% 0ld postcode data held by Footprint Ecology shows 218,757 residential delivery points within 5km of the sites
included in the analysis here in 2003 and 239,514 residential delivery points for the same area in 2014.
® Seehttp://www.metoffice.gov.uk/climate/uk/2011/winter.htmifor details
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There was some suggestion that a marked increaseoiodlarks (a difference between
successive years of at least 10%) were dry and sufigyrel5), but differences were
not significant (following categories kigurel5: for rainfall, KruskaWallis H=3.21,
H=0.77, 2 d.f., p=0.201; for sunshine hours: Krugkallis H=0.77, 2 d.f., p=0.682).

Rainfall MAMJ sun hrs MAMJ
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Change in woodlark

Figurel5: Change in woodlark numbers between successive years in relation to rainfall (left) and sunshine
hours (right) in the initial year. Data from Hurn weather station for months Margtly, reproduced from
http://www.metoffice.gov.uk/climate/uk/stationdata/hurndata.txt . Change between years is categorised

as a decrease if less thath0% difference (n=11), increase if greater than 10% (n=5) ldthel change if
between-10 and 10 (n=7).

6.6

Fire data for more recent years are also summarisdeldnrel8. Fire occurrence is

likelyto be closédy linked to the weather and if large parts of the area were to be burnt

in a particular year then it would be expected that bird numbers of all three species may
be affected. The area burnt in any one year is however relatively small in relation to the
overall area of the surveyed sites and therefore it is perhaps unlikely that any pattern
will be apparent.
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Figurel6: Smoothed tends for Nightjar green),woodlark (ed) and Dartford warbler (grey) for te period
1991-2013 across the Dorset Heaths
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Figurel?. Weather variables by year (for the months Majugust only). Plots show min temperature
(green), total precipitation (blue) and total hours of sunite (orange). Data from Hurn weather station and

reproduced fromhttp://www.metoffice.gov.uk/climate/uk/stationdata/hurndata.txt .

Figurel8: Total areas (ha) burnt on the named sites in this report for the period 2@WA3. Fires under
400nT are excluded.
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