. . . Estimates Relative
Period —— Breeding Winter Presence e
Common name fi Publication per atlas- densities
ieldwork season season / absence ) .
square (fixed grid)
First 1973-1977  Teixeira X X
breeding bird atlas 1979
e ——
A
All year round atlas VOGELS 1979-1983 Sovon 1987  (X) (x) X (x)
(winter bird atlas)
Second 1998-2000 Sovon 2002 X X X X
breeding bird atlas
< Table 2.1. Summary of the
four national bird atlases in
Birdatlas 2013-2015 Sovon 2018 X X X X X the NEtherIa_ndSI |nc.Iud|ng
research period, topic (bree-
ding and/or wintering birds)
and type of information
presented.
< Figure 2.1. Overview of
o fieldwork design for the
Bird Atlas, exemplified by a
° ° 5x5 km square and its eight
selected 1x1 km quadrats to
o o be surveyed.
(] o
o
5km
1km

1 km quadrate surveys

v

Visit 8 quadrats, spending exactly 4 x 1
hour in each quadrat

= (arry out the visits in the periods
Apr 1 —May 15, May 16 — Jun 30,
Dec 1 - Jan 15, Jan 16 — Feb 28

= Quadrats that need to be surveyed are
selected according to a standard pat-
tern, the golden grid (marked squares in
example)

= Map exact locations of rare species,
count scarce species and tick common
species during all visits

= (arry out a five minute point count
during all visits at the centre of each
quadrat. Count the individuals of all spe-
cies. Optional: 2 x 5 minute point count,
including mapping all observed birds

5 km square survey

v

Compile a species list as complete as

possible for every 5 km square, for both

breeding and winter period

Visit all habitats at least three times
during both breeding and winter period
(6 times in total)

Carry out a few visits in the evening/
night for nocturnal species

Map exact locations of rare species

Map exact locations of colony bree-
ding species, and count the number of
nests

Assess the highest breeding code of
all breeding species

Estimate the number of pairs (bree-
ding period) and individuals (winter
period) of all scarce and rare species,
using the following classes: 1-3, 4-10,
11-25, 26-50, 51-100, 101-250,
251-500, 501-1000, >1000

Additional observations from all years
as well as data form monitoring sche-
mes and online portals (e.g. Waarne-
ming.nl) will be included



> Table 2.2. Breeding codes
and categories, in accordan-
ce with international atlas
codes. Breeding categories
are possible breeding (codes
1-2), probable breeding
(codes 3-9) and confirmed
breeding (codes 10-16).

Project

Point-Transect-Counts

Water Bird Counts

Breeding Bird Monitoring Program
Monitoring Urban Species
Colonial Breeding Birds

Rare Breeding Birds

Rare Non-breeding Birds
Monitoring Farmland Species
Nest Record Scheme
Waarneming.nl

Telmee.nl

Breeding categories

Possible breeding

1. Species observed in breeding season in possible
nesting habitat.

2. Single observation of singing male(s) or display in
breeding season in suitable habitat.

Probable breeding

3. Pair observed in suitable nesting habitat in bree-
ding season.

4. Permanent territory presumed through registra-
tion of territorial behaviour (song etc.) on at least
two different days at least 10 days apart at the
same location.

5. Courtship and display in suitable habitat
6. Visiting probable nest site.
7. Agitated behaviour or anxiety calls from adults.
8. Brood patch on adult examined in the hand.
9. Nest building, transport of nesting material or
excavating nest hole.
Period Set up Habitats
winter monitoring all
winter monitoring wetlands
breeding monitoring all
breeding monitoring urban
breeding monitoring all
breeding monitoring all
winter casual observations all
breeding monitoring farmland
breeding casual observations  all
winter/breeding casual observations all
winter/breeding. casual observations all

Confirmed breeding

10. Distraction display or injury feigning.

11. Used nest or eggshells found.

12. Recently fledged young (nidicolous species) or
downy young (nidifugous species).

13. Occupied nest or adult seen incubating.

14. Adult carrying faecal sac or food for young.

15. Nest containing eggs.

16. Nest with young seen or heard.

Species Method

all 20 points/route, 5 minutes/point, 1 count
water birds fixed counting units, monthly count
all/specific fixed counting units, 5-12 counts

all 8-12 points, 5 minutes/point, 3 counts
colonial birds nests per colony

selection fixed counting units or all obeservations
selection all observations

all min. 8 points, 5(10) minutes/punt, 4 counts
all (repeated) nest visits

all all observations

all all observations

~ Table 2.3. Summary

of national monitoring
schemes and online portals
used as additional data
sources in the Bird Atlas.



v Figure 2.3. Summary of
atlas field work per vear,
divided into winter season
(blue bars) en breeding
season (green bars). Addi-
tional data sources are not
included in the graphs.
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v Figure 2.2. Division of the Netherlands into
20 regional districts, including names of
regional coordinators.

D1 Noord-Holland-Noord Kees Scharringa

D2a Friesland-Noord
D2b Friesland-Zuidwest
D2c Friesland-Zuidoost
D3 Groningen
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D16 Brabant-Oost
D17 Limburg-Noord
D18 Limburg-Zuid
D19 Zuid-Holland-Zuid
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Jan de Boer
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Arend van Dijk

Harm Meek
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Kees Scharringa

Rinse van der Vliet

Gert Ottens, Alex Bos

Sander Pruiksma,

Piet Schermerhorn,

Regina Vlijm, Rob Vogel

Pim Leemreise

Hans de Boer 1, Els Bary-
Peters, Jouke Altenburg,
Peter Hoppenbrouwers

Floor Arts, Jan-Willem Vergeer
Stijn van Gils, Henk Sierdsema
Leo Ballering

Jan Peeters, Sjaak van den Berg
Max Berlijn, Arjan Ovaa
Sander Elzerman,

Adri Clements, George Tanis,
Krijn Tanis, Dirk van Straalen
Lieuwe Dijksen,

Harvey van Diek

observers
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' 300 observers

breeding season
M 2013
B 2014

2015

2016

‘ 300 observers

winter season

Il 2012/2013
I 2013/2014
0 201472015

2015/2016

< Figure 2.4. Summary of
atlas field work per year per
regional district, in breeding
season (left) and winter
season (right). Size of circles
represents number of
participants.

van BN kmnen oavelledig 2ijn, 3an het oind van |
RS

~ Figure 2.5. Example of a detailed
interactive map showing all
available data (both atlas data
and additional sources) in an atlas
square, used by the observer for
compiling estimates. By moving
the cursor on the screen detailed
information on each observation
becomes visible.
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Figure 2.6. Completeness of
coverage per atlas square in

breeding

season (right).

> breeding season
incomplete counts (18)

B inadequate quality (22)

>> winter season

B estimates for
open water (89)
incomplete counts (15)
B inadequate quality (20)
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A Figure 2.7. Summary of weather data during the atlas period, A Figure 2.8. Severity of winter
temperature (left) and amount of precipitation (right). Given weather, characterised by the
are monthly averages (bars) and long-term averages (line), IInsen-index (IJnsen 1991).

as measured at De Bilt (data KNMI). Blue bars reflect winter

season months and green bars breeding season months.



Data: counts in 1 kilometer quadrates

and point counts (Lapwing).

proportion of grassland (%) openness

104 B 0
s — 7.36
I 3553 37125
W 5475 ra 126918
B 76100 p -

maximum temterature
hottest month (x10)

[ 195-205

206-211 o

B 212216
. 217221
. 222-228
. 229248

Data: environmental variables from geo-data (examples)

v

Modellering
_— > with random
forest models

?

Data: count information

1 km .
quadrate date time
4612-12 4/22/2015 6.00 uur
4612-23 4/22/2015 7.30 uur
4612-25 4/22/2015 9.00 uur

4612-32 4/22/2015 10.30 uur

4612-34 4/28/2015 5.30 uur
4612-51 4/28/2015 7.00 uur
4612-53 4/28/2015 8.30 uur
4053-12 4/3/2016 6.00 uur
4053-23 4/3/2016 7.30 uur
4053-25 4/3/2016 9.00 uur
4053-32 4/3/2016 10.30 uur
4053-34 4/4/2016 10.00 uur
4053-51 4/4/2016 11.30 uur
4053-53 4/11/2016 6.00 uur

Conversion of

relative densities
Estimated numbers per

5 kilometer square

Rare and colonial breeding
bird surveys

Extrapolation from earlier
estimates

_—

observer
experience

1
1

Conversion of

breeding estimates
Estimated numbers per
5 kilometer square
Wetland bird Survey
Extrapolation from earlier
estimates

Analysis of counts and
opportunistic data sets

< Figure 2.9. Summary of
the geostatistical modelling
procedure to derive relative
abundance maps.

Result: modelled map with
relative densities (Lapwing).

< Figure 2.10. Overview of
methods used for deriving
national population
estimates, for breeding
season (left) and winter
season (right). The appendix
in the book specifies the
method per species.
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Common Blackbird
House Sparrow
Common Starling
Eurasian Wren
Great Tit
Common Chaffinch

Common Chiffchaff
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Eurasian Blue Tit
European Robin

Mallard

Dunnock
12

Willow Warbler
18

atlas squares).

0 200000 400000 600.000 800.000 1.000.000

(number of breeding pairs)

Eurasian Treecreeper
Melodious Warbler

Common Rosefinch Parrot Crossbill

< Figure 3.3. The 15 most
abundant breeding birds in
the Netherlands in 2013-
Common Wood Pigeon 2015, with their national

i population estimates. The
figures given next to the
bars refer to their rank in
"7 the list of most distributed
species (occupying most

< Figure 3.1. Comparison of the
total number of bird species
established during consecutive
atlas surveys, in the breeding
season (left) and winter season
(right). For breeding birds a
distinction is made between
possible, probable and confir-
med breeding. The number of
non-native species is given in
parentheses.

16- King Eider
Golden Eagle Great Bustard
Boreal Owl

< Figure 3.2. Venn-diagram
@ showing the number of
overlapping and unique
bird species between con-
secutive atlas surveys, in
the breeding season (left)
219 and winter season (right).
For breeding species only
probable and confirmed
breeding birds are included.
For winter species vagrant
@ with only a single record
are excluded. Non-native

42 —Ross's Goose Little Egret species are also excluded.

Caspian Gull Richard's Pipit

W, A2
”ferb/’rds 201 3 ’10



> Figure 3.4. Number of confirmed
and probable breeding species
reported per atlas square in
2013-2015.

1-40(98)  mm 81-90 (423)
0 41-50(36) =W 91-100(291)
B 51-60(55) mm 101-110(138)
= 61-70(183) WA 111-129(67)
mm 71-80(396)

>> Figure 3.5. Number of confirmed
and probable breeding species from the
Red List reported per atlas square in

2013-2015.
0(17) m 21-23(258)
901-9(125)  mm 24-26(147)

= 10-14(276) mm 27-31(112)
m 15-17(329) = 32-38(30)

== 18-20(391)

Common Blackbird
House Sparrow
Common Starling
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Eurasian Wren
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Common Chaffinch

Eurasian Blue Tit
12
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Barnacle Goose
6
European Robin
Mallard
Greylag Goose

Dunnock
2

21

[ 1.000.000 2.000.000

(number of birds)

3,000,000

< Figure 3.6. The 15 most
abundant wintering birds
in the Netherlands in
2013-2015, with their
national population esti-
mates. The figures given
next to the bars refer to
their rank in the list of
most distributed species
(occupying most atlas
squares).

Figure 3.7. Number of wintering
species reported per atlas square
in 2013-2015.

4-35(125) = 96-110(390)
9 36-50(37) W 111-125 (246)
mm 51-65 (104) mm 126-140 (82)
= 66-80(295) W 141-168 (26)
mm 81-95 (469)

Figure 3.8. Number of wintering
species from the Red List for
non-breeding birds reported per
atlas square in 2013-2015.

0(15) m 11-12 (194)
0 1-4(336)  mm 13-15(153)
W 5-6(395) EE 16-19(58)
e 7-8(338) = 20-23(15)
= 9-10 (264)



Change in distribution of all species:
79 increase

48 stable

76 decrease

Mid. Spotted Woodpecker
Peregrine Falcon
Eurasian Treecreeper
Great Cormorant
Greylag Goose

Northern Raven

White Stork
Red-breasted Merganser
Mediterranean Gull
Eurasian Penduline Tit
Lesser Black-backed Gull
Black-winged Stilt
Bluethroat

Eurasian Spoonbill

Red Crossbil

Hen Harrier
Short-eared Owl
Little Bittern
Whinchat

Northern Wheatear
European Serin
Great Reed Warbler
Ruff

Brambling

Black Grouse

Corn Bunting
Crested Lark
Tawny Pipit

Great Grey Shrike
Ortolan Bunting

change in distribution (factor)

> Figure 3.10. Change in the
number of breeding species per
atlas square between 1973-1977
and 2013-2015. Possible breeding
records and non-native species
excluded. A comparison between
1998-2000 and 2013-2015 shows
a comparable but less pronounced

pattern

Hm -50--26(22) +4-+9(293)

mm -25--16(72) mm +10-+15 (279)

= -15--10(116) WM +16-+25 (264)
-9--4(194) mm +26-+58(90)

-3-+3(355)

>> Figure 3.11. Breeding birds
with large reversal in abundance
trends during the past four
decades: increase following de-
crease (left panel) and decrease
following increase (right panel).

< Figure 3.9. Top 15 of breeding birds
with the strongest increase and
decrease in distribution between
1973-1977 and 2013-2015. Given is
the factorial change in the number of
occupied atlas squares with probable
or confirmed breeding records (increase
from 50 to 100 is 2, decrease from

50 to 25 is -2). Only species included
that occupied at least 25 atlas squares
during one or both atlas surveys. Newly
established species and non-native
species are excluded.
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Change in distribution of allspecies:
105 increase

66 stable

85 decrease

Mid. Spotted Woodpecker
Great Egret

Black Brant
Yellow-legged Gull
Glossy Ibis

Eurasian Eagle-Owl
White Stork
Eurasian Spoonbill
Northern Raven
Cetti's Warbler
Iceland Gull
Mediterranean Gull
European Stonechat

Parrot Crossbill

Eurasian Treecreeper
Grey Partridge
Long-tailed Duck
Horned Lark
Red-necked Grebe
Snow Bunting
Short-eared Owl
Rough-legged Buzzard
Corn Bunting

Twite

Taiga Bean Goose
Hooded Crow

Black Grouse

Spotted Nutcracker
Crested Lark

Great Bustard
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presentie-verandering (factor)

< Figure 3.12. Top 15 of
wintering birds with the
strongest increase and decre-
ase in distribution between
1979-1983 and 2013-2015.
Given is the factorial change
in the number of occupied
atlas squares (increase from
50 to 100 is 2, decrease from
50 to 25is -2). Only species
included that occupied at
least 25 atlas squares during
one or both atlas surveys.
Newly established species
and non-native species are
excluded.

< Figure 3.15. Number of breeding
(green bars) and wintering (blue bars)
species for every province in the
Netherlands in 2013-2015.

The figures given next to the bars refer
to the total number of species, breed-
ing and wintering season combined.

o] 50 100

150 200 250 300

number of species

<< Figure 3.13. Change in the
number of wintering species per
atlas square between 1979-1983
and 2013-2015. Non-native
species are excluded.

. -57--26(48) +4-+9 (298)

B -25--16(126) W +10-+15 (244)

m -15--10(121) = +16-+25 (260)
-9--4(212) W +26-+86(133)
-3-+3(332)

< Figure 3.14. Number of non-native
species, either as a breeding or
wintering bird, per atlas square in
2013-2015.
0(125) == 10-11(148)
1-3(229) mm 12-13(74)
W 4-5(370) = 14-16(25)
wm 6-7 (462) wm 17-20(2)
= 8-9(339)



Black-tailed Godwit Greater White-fronted Goose

< Figure 3.16. Top 15 of Barnacle Goose
breeding birds for which Eurasian Wigeon
the Netherlands hold Gadual
a substantial part of Northern Pintal
the European breeding
population (BirdLife
International 2015).
The symbols given next
to the bars refer to the

Greylag Goose
Lesser Black-backed Gull

Gadwall

< Figure 3.17. Top 15 of
wintering birds for which
the Netherlands hold a
substantial part of the in-
ternational flyway populati-
on (Wetlands International
2016). The symbols given

Eurasian Spoonbill

Sandwich Tern Greylag Goose
Common Shelduck Tundra Swan
Eurasian Oystercatcher Greater Scaup
Eurasian Coot Tundra Bean Goose

Barnacle Goose Common Shelduck

Mute Swan Northern Shoveler
pied Avocet trends of the European Brant Goose next to the bars refer to the
Black-headed Gul populations: increase Mew Gul flyway trends: increase (+),
Malard (+), stable (0). fluctua- Dunlin stable (0), fluctuating (f) and
Northern Lapwing ting (f) and decrease (-). Tufted Duck decrease (-).
o s 0 o 2 w @ @ 10
proportion of European breeding population (%) proportion of flyway population (%)

> Figure 3.18. Around 2020
the new Atlas of European
Breeding Birds (EBBA2) will
be published, presenting
detailed distribution and
abundance maps for over
500 species in over 50
countries. The data of the
Dutch Bird Atlas are one of
the many building blocks.
This preliminary map shows
the relative abundance of
Skylark (Herrando et al.
2017, Milanesi et al. 2017).
Highest densities occur in
Central and Eastern Europe.

<< Figure 3.19. Hotspots for farmland
breeding birds (27 species combined)
in the Netherlands in 2013-2015.
Given is the number of species for
which every 1 km quadrant belongs to
the top 35% for each species.

0-1 mm5-7 mE12
2 mm 8-9 mm13-19
3-4 mm 10-11

< Figure 3.20. Changes in distribution
of farmland breeding birds (27 species
combined) between 1973-1977 and
2013-2015. Given is the difference in
the percentage of species present per
atlas square. The darker red / blue, the
more species disappeared / appeared
as a probable or confirmed breeding
bird. The number of atlas squares per
change class is given in parentheses.

H <-30(25) +5-+10(82)
= -30--20(140) mm +10-+20 (81)
= -20--10(358) mm +20-+30 (6)
-10--5(194) mm >+30
-5-+5 (456)




FARMLAND

Farmland breeding birds,
abundance trend
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> Figure 3.21. Hotspots for
grass-eating wintering birds (11
species combined) in the Nether-
lands in 2013-2015.

>> Figure 3.22. Changes in abundance of
grass-eating wintering birds (11 species
combined) between 1979-1983 and
2013-2015. Given is the average change
in abundance classes per atlas square.
The darker red / blue, the more species
decreased / increased in numbers. The
number of atlas squares per change
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class is given in parentheses.
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<< Figure 3.23. Hotspots for grani-
vorous wintering birds (13 species
combined) in the Netherlands in

2013-2015.
0-1 mm 4 7
2 . 5 . 8-11
3 N 6

< Figure 3.24. Changes in abundance
of granivorous wintering birds (13
species combined) between 1979-
1983 and 2013-2015.

- <-2(27) +0,5-+1(184)

. -2--1,5(32) mm +1-+1,5(182)

B -1,5--1(74) = +1,5-42 (113)
-1--0,5(129) mm > +2 (208)
-0,5-+0,5 (369)

> Figure 3.25. Hotspots for wood-
land breeding birds (26 species
combined) in the Netherlands in
2013-2015.

0-1 mm 6-8 mm 16-18
2-3 == 9-12 mm19-23
4-5  mm 13-15

>> Figure 3.26. Changes in distri-
bution of woodland breeding birds
(26 species combined) between
1973-1977 and 1998-2000.

. <-30(6) +5-+10(215)

= -30--20(15) W= +10-+20(392)

= -20--10(54) == +20-+30(330)
-10--5(49) = >+30(117)
-5-+5 (445)




WOODLAND

Woodland birds abundance
— Netherlands.
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<< Figure 3.27. Changes in distribution
of woodland breeding birds (26 species
combined) between 1998-2000 and
2013-2015.

. <-30(24) +5-+10(178)

= -30--20(36) W +10-+20 (232)

= -20--10(186) = +20-+30 (84)
-10--5(147) =M >+30(31)
-5-+5(705)

< Figure 3.28. Changes in distributi-
on of wintering raptors (13 species
combined) between 1979-1983 and
2013-2015.

m <-30(49) +5-+10 (349)

BN -30--20(101) mm +10-+20 (190)

m -20--10(187) mm +20-+30 (70)
-10--5(322) == >+30(28)
-5-+5(381)



COASTAL DUNES AND
HEATH LAND

Breeding birds,
abundance trend
— Netherlands
(clo.nl/ Soldaat et al. 2017)
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> Figure 3.29. Hotspots for breeding
birds of heathlands and coastal
dunes (21 species combined) in the
Netherlands in 2013-2015.
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>> Figure 3.30. Changes in distribution
of breeding birds of heathlands and
coastal dunes (21 species combined)
between 1973-1977 and 1998-2000.
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MARSHLAND AND
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<< Figure 3.31. Hotspots for
marshland breeding birds (29 species
combined) in the Netherlands in
2013-2015.
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< Figure 3.32. Changes in distribution
of marshland breeding birds (29 spe-
cies combined) between 1973-1977
and 1998-2000.
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MARSHLAND AND
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> Figure 3.33. Changes in
abundance of herbivorous
wintering birds (8 species com-
bined) between 1979-1983 and
2013-2015.
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>> Figure 3.34. Changes in abun-
dance of piscivorous wintering
birds (13 species combined)
between 1979-1983 and 2013-
2015.
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<< Figure 3.35. Changes in abundance
of shellfish-eating wintering birds (98
species combined) between 1979-
1983 and 2013-2015.

. <-2(83) +0,5-+1(82)

= -2--15(70) = +1-+1,5(81)

mm -1,5--1(78) = +1,5-+2 (39)
-1--0,5(151) WM >+2 (76)
-0,5-+0,5(293)

< Figure 3.36. Changes in abundance
of benthivorous wintering birds (22
species combined) between 1979-
1983 and 2013-2015.
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< Figure 3.37. This graph shows the
change in similarity in breeding bird
community composition between
16 regions within the Netherlands.
For every pair-wise comparison
(region 1 compared with region 2,
T with 3, 2 with 3, etc,, in total 120
comparisons) we first assessed the
similarity in 1998-2000 and sub-
sequently in 2013-2015. We then
calculated the percentage change
between both atlas surveys per pair
of regions, as depicted in the graph.
Positive values indicate increasing
similarity between regions, negative

values indicate decreasing similarity.

Non-native species are excluded.
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