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2.9). Hereafter, the residual variation not explained by the 
models was spatially interpolated using Inverse Distance 
Weighting (Sierdsema & van Loon 2008, Bivand et al. 2013). 
Finally, a mask was applied to remove positive model pre-
dictions where a species was not observed in at least one of 
the surrounding 5 × 5 km atlas squares during the entire at-
las period. Numbers in the map legend refer to the number 
of breeding pairs (breeding season) or individuals (winter) 
that can be expected during an hourly visit in each 1 × 1 km 
square (or during a point count for very abundant species), 
ranging from absent or very low density (  white and  
light blue) to high density (  red for breeding birds and   
purple for winter birds). Densities refer to the period when 
detection probability is highest for that species, assessed 
by an experienced observer during optimal weather condi-
tions. Please note that the numbers do not refer to absolute 
densities and cannot directly be compared between spe-
cies, since detection probabilities are species-specific and 
always below 100%. However, the maps do show real (and 
fine) spatial differentiation in (relative) abundance between 
regions within the species. 

1590 Kolgans Winter dichtheid 2013−2015
Gebaseerd op modelberekeningen

zeldzaam

algemeen

 
 
WINTERVOGELS / WINTERING BIRDS

> Relatieve dichtheid wintervogels 
2013-2015. 

	 1	 12	 42	 152	 271

0	 5	 21	 69	 195	 729

Relative abundance map: mod-
elled relative densities of common 
breeding/wintering birds per 1 × 1 
km square

•	 Relative abundance change maps (breeding): predict the 
change in ‘relative densities’ of common breeding birds be-
tween 1998-2000 and 2013-2015. Here, we used kriging as 
the modelling technique (Sovon 2002), based on presence/
absence data only, derived from the standardized counts in 
all 1 × 1 km squares (‘golden grid’) in the breeding season 
(see text on relative abundance maps above). Colours re-
fer to changes in the probability of occurrence per 1 × 1 km 
square, ranging from extinction or strong decline (in red) to 
colonisation or strong increase (in blue). These are not avail-
able for wintering birds, as this method was not used in the 
1979-1983 atlas. 

1520 Knobbelzwaan Broed relatief 2013−15 vs 1998−2000
verschil in relatieve dichtheden km−hok presentie
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BROEDVOGELS / BREEDING BIRDS

>> Verandering relatieve dichtheid 
broedvogels 2013-2015  
vs 1998-2000. 

afname   –  stabiel – toename

Relative abundance change map: 
change in relative densities of com-
mon breeding birds in given period 
(from decrease in red to increase 
in blue)

Tabulation of key statistics 
For each of the 324 species, there is a table providing (1) a web
link to additional maps available online, (2) national estimates 
for breeding and wintering populations, (3) the percentage of oc-
cupied 5 × 5 km atlas squares during consecutive atlas periods, 
for breeding (green bars , only probable/confirmed breeding 
included) and wintering birds (blue bars ) separately, and (4) 
a graph showing the national trends in abundance for breeding 
(  green lines) and wintering birds (  blue lines). Population 
trends usually run from 1975 onwards and are derived from the 
national monitoring schemes coordinated by Sovon and Sta-
tistics Netherlands. Trends were calculated with TrendSpotter 
software (Soldaat et al. 2007) and are based on annual indices 
(relative to the average over the entire time series), sometimes 
supplemented with population estimates from the period be-
fore the start of the monitoring scheme (Foppen et al. 2017), oc-
casionally also species-specific additional data. National popu-
lation estimates refer to the number of breeding pairs (breeding 
season) or number of individuals (winter), and are based on 
a variety of data sources and methods. These include annual 
monitoring data with national coverage for rare species, sum-
mations of abundance estimates in 5 × 5 km squares, regres-
sion of relative abundance measures from the atlas fieldwork 
with absolute abundance data derived from territory mapping in 
sample plots and species-specific censuses (Fig. 2.10, with full 
accounts for each species provided in an Appendix, p. 625-631). 
Estimates were calibrated by using different methods per spe-
cies, and were checked and sometimes slightly adjusted by spe-
cies experts. Ranges (± 10, 15 or 25%) reflect differences in the 
accuracy of underlying data and methods. Caution is necessary 
when comparing these figures with historical population esti-
mates, particularly for the more common species. Estimates of 
common winter birds should be regarded as only a rough indica-
tion of numbers present.

Further online reading
www.vogelatlas.nl: full selection of all maps per species and 
English captions of Tables and Figures in Chapters 2 and 3 of 
this atlas.
www.sovon.nl/en/content/vogelsoorten: portal which presents 
results of all monitoring schemes.
www.sovon.nl/en: general information about Sovon.
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