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Common bird monitoring scheme in winter in Catalonia (NE Spain): 
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Abstract. dŚe CĂƚĂůĂn CŽŵŵŽn Bird ^urǀeǇ ;^KCCͿ sƚĂrƚed in 2002 wiƚŚ ƚŚe Ăiŵ 
ƚŽ ŵŽniƚŽr ďŽƚŚ ďreedinŐ Ănd winƚerinŐ ďird ƉŽƉuůĂƚiŽns in CĂƚĂůŽniĂ͘ sŽůunƚeers 
ŚĂǀe ĐŽůůeĐƚed dĂƚĂ in rŽuŐŚůǇ 2ϳ5–300 3-Ŭŵ ůine ƚrĂnseĐƚs eǀerǇ ǇeĂr, Ănd sƉeĐies 
ƉŽƉuůĂƚiŽn ƚrends ŚĂǀe ďeen uƉdĂƚed ĂnnuĂůůǇ ĨŽr ďŽƚŚ ƚŚe winƚerinŐ Ănd ƚŚe 
ďreedinŐ seĂsŽns͘ � tinƚer &ĂrŵůĂnd Bird /ndeǆ wĂs deǀeůŽƉed usinŐ: iͿ dĂƚĂ ĨrŽŵ 
ƚŚe CĂƚĂůĂn tinƚer Bird �ƚůĂs ƚŽ ƋuĂnƚiĨǇ ƚŚe ŚĂďiƚĂƚ ƉreĨerenĐe ŽĨ ďird sƉeĐies in 
winƚer Ănd iiͿ ĂnnuĂů ƉŽƉuůĂƚiŽn indiĐes ĨrŽŵ ƚŚe ^KCC surǀeǇs ĐĂrried Žuƚ in ƚŚis 
seĂsŽn͘ WreůiŵinĂrǇ reseĂrĐŚ sŚŽws ƚŚĂƚ ƚŚis new ŵuůƚisƉeĐies indiĐĂƚŽr sŚŽws Ă 
sůiŐŚƚůǇ diĨĨerenƚ ƉĂƚƚern ƚŚĂn iƚs ďreedinŐ seĂsŽn ĐŽunƚerƉĂrƚ͘

Introduction

CŽŵŵŽn ďirds ĐĂn inĨŽrŵ Žn ƚŚe sƚĂƚe ŽĨ eĐŽ-
sǇsƚeŵs ďeǇŽnd ƚŚe ďreedinŐ seĂsŽn sinĐe ƚŚeǇ 
Ăre ĐůŽseůǇ reůĂƚed ƚŽ ƚŚe enǀirŽnŵenƚ Ăƚ ĂnǇ 
ŵŽŵenƚ ŽĨ ƚŚeir ůiĨe ĐǇĐůes͘ ,Žweǀer, indiĐĂƚŽrs 
Žn ƚŚe sƚĂƚe ŽĨ winƚerinŐ ƉŽƉuůĂƟŽns ŚĂǀe ďeen 
ŵuĐŚ ůess deǀeůŽƉed Ănd ŚĂǀe ŵĂinůǇ ĨŽĐussed 
Žn wĂƚerďirds rĂƚŚer ƚŚĂn ĐŽŵŵŽn widesƉreĂd 
sƉeĐies ;'reŐŽrǇ Θ ǀĂn ^ƚrien 2010Ϳ͘ CerƚĂinůǇ, 
ƚŚe ƉŽŽr deǀeůŽƉŵenƚ ŽĨ ůĂrŐe sĐĂůe winƚer ďird 
ŵŽniƚŽrinŐ ƉrŽũeĐƚs sŚŽuůd ďe Žne ŽĨ ƚŚe reĂsŽns 
ďeŚind ƚŚis ƉĂƩern͘ 
dŚe CĂƚĂůĂn CŽŵŵŽn Bird ^urǀeǇ ;ĂĐrŽnǇŵ ^KCC 
in CĂƚĂůĂn ůĂnŐuĂŐeͿ is Ăn ŽnŐŽinŐ ďird ŵŽniƚŽr-
inŐ sĐŚeŵe ƉrŽŵŽƚed ďǇ ƚŚe CĂƚĂůĂn KrniƚŚŽ-
ůŽŐiĐĂů /nsƟƚuƚe Ănd ƚŚe 'Žǀernŵenƚ ŽĨ CĂƚĂůŽniĂ 
;N� ^ƉĂinͿ wŚiĐŚ wĂs ůĂunĐŚed in 2002 wiƚŚ ƚŚe 
ŵĂin Ăiŵ ƚŽ deƚerŵine indiĐĂƚŽrs Žn ƚŚe sƚĂƚe ŽĨ 
ďirds Ănd ƚŚeir ŚĂďiƚĂƚs͘ &rŽŵ ƚŚe ǀerǇ ďeŐinninŐ 
ďreedinŐ Ănd winƚer ďird ŵŽniƚŽrinŐ Đensuses 
were ĐŽnsidered Ăs ƚwŽ ƉĂrƚs ŽĨ ƚŚe sĂŵe ƉrŽ-
ũeĐƚ͘ tinƚer wĂs inĐůuded ďeĐĂuse ŽĨ ƚŚe ŬnŽwn 
iŵƉŽrƚĂnĐe ŽĨ ƚŚe DediƚerrĂneĂn BĂsin Ăs Ăn 
ŽǀerwinƚerinŐ ŐrŽund ĨŽr ŵĂnǇ sƉeĐies, ďŽƚŚ res-
idenƚ Ănd sŚŽrƚ-disƚĂnĐe ŵiŐrĂnƚs ĐŽŵinŐ ĨrŽŵ 
uƉƉer ůĂƟƚudes͘ 

^KCC ƉŽƉuůĂƟŽn indiĐes Ănd ƚrends ĨŽr winƚerinŐ 
ďird ƉŽƉuůĂƟŽns Ăre ĂnnuĂůůǇ uƉdĂƚed ĨŽr ĂůŵŽsƚ 
Ăs ŵĂnǇ sƉeĐies Ăs in ƚŚe ďreedinŐ seĂsŽn Ănd 
ƚŚeǇ ŚĂǀe ƉrŽǀen ƚŽ ďe useĨuů ƚŽŽůs ĨŽr under-
sƚĂndinŐ sƉeĐies ƉŽƉuůĂƟŽn dǇnĂŵiĐs ƚŚĂnŬs ƚŽ 
ƚŚe ďrŽĂd seĂsŽnĂů ƉersƉeĐƟǀe ĂĐŚieǀed͘ ,Žw-
eǀer, ƚŚe deǀeůŽƉŵenƚ ŽĨ ŵuůƟ-sƉeĐies indiĐĂƚŽrs 
ĐĂƉĂďůe ƚŽ ƚrĂĐŬ ĐŚĂnŐes in ƚŚe sƚĂƚe ŽĨ winƚer-
inŐ ďird ƉŽƉuůĂƟŽns ŚĂǀe ďeen ƉŽŽrůǇ deǀeůŽƉed 
ĐŽŵƉĂred ƚŽ ƚŚŽse ŽĨ ƚŚe ďreedinŐ seĂsŽn Ănd 
sƟůů reŵĂins in Ăn eǆƉůŽrĂƚŽrǇ reseĂrĐŚ ƉŚĂse͘ 
WreůiŵinĂrǇ winƚer indiĐĂƚŽrs ďĂsed Žn ƚŚe ĐŽŵ-
ŵŽn ďird ŵŽniƚŽrinŐ sĐŚeŵe were ĮrsƚůǇ Őener-
Ăƚed ĂŌer ƚŚe ƉuďůiĐĂƟŽn ŽĨ ƚŚe CĂƚĂůĂn tinƚer 
Bird �ƚůĂs 200ϲ–2009, Ă ƉrŽũeĐƚ ƚŚĂƚ ƉrŽǀided ĨŽr 
ƚŚe Įrsƚ Ɵŵe ƋuĂnƟƚĂƟǀe inĨŽrŵĂƟŽn Žn ďird 
disƚriďuƟŽn, ƉŽƉuůĂƟŽn, eĐŽůŽŐǇ Ănd ŵiŐrĂƚŽrǇ 
ƉĂƩerns ĨŽr Ăůů ďird sƉeĐies ƚŚĂƚ sƉend ƚŚe ĐŽůd 
seĂsŽn in ƚŚe reŐiŽn ;,errĂndŽ eƚ Ăů͘ 2011Ϳ͘
�urinŐ ƚŚese reĐenƚ ǇeĂrs ƚŚe deǀeůŽƉŵenƚ ŽĨ 
winƚer indiĐĂƚŽrs wĂs iniƟĂƚed ƚŽ ĨŽĐus Žn ŵuů-
ƟsƉeĐies ƉŽƉuůĂƟŽn indiĐes ƚŚĂƚ inĨŽrŵ Žn ƚŚe 
ŐenerĂů sƚĂƚe ŽĨ ďirds in ƚŚeir ŚĂďiƚĂƚs, i͘e͘ ĨĂrŵ-
ůĂnd, sŚruďůĂnd Ănd wŽŽdůĂnd, ĨŽůůŽwinŐ ƉrŽ-
Đedures wideůǇ used in W�CBD^ Ănd Ăƚ nĂƟŽnĂů 
ůeǀeůs ;e͘Ő͘ 'reŐŽrǇ eƚ Ăů͘ 2005Ϳ͘ dŚe inĨŽrŵĂƟŽn 
ƉrŽǀided ĨŽr ƚŚŽse ŚĂďiƚĂƚs in winƚer is ƉrŽďĂďůǇ 
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ĐŽŵƉůeŵenƚĂrǇ ƚŽ ƚŚĂƚ ŽĨ ƚŚe ďreedinŐ seĂsŽn Ăs 
Ă resuůƚ ŽĨ seĂsŽnĂů ĐŚĂnŐes in ĨĂrŵůĂnd ŚĂďiƚĂƚs 
;ďŽƚŚ nĂƚurĂů Ănd ŚuŵĂn-induĐedͿ Ănd ƚŚe ďird 
sƉeĐies seĂsŽnĂů ƚurnŽǀer͘  /n ĂddiƟŽn, eǆƉůŽrĂƚŽ-
rǇ wŽrŬ ŚĂs ďeen dŽne ĨŽr deǀeůŽƉinŐ indiĐĂƚŽrs 
ŽĨ ĨunĐƟŽnĂů ƉrŽĐesses suĐŚ Ăs seed disƉersĂů, Ă 
ǀerǇ reůeǀĂnƚ eĐŽůŽŐiĐĂů ƉrŽĐess in wŚiĐŚ winƚer-
inŐ ďirds ƉůĂǇ Ă ŵĂũŽr rŽůe in ƚŚe DediƚerrĂneĂn 
eĐŽsǇsƚeŵs ;,errerĂ 1984Ϳ͘ 
dŚe Ăiŵs ŽĨ ƚŚis ĂrƟĐůe Ăre: iͿ ƚŽ desĐriďe ƉĂrƟĐu-
ůĂriƟes ŽĨ ƚŚe winƚer ŵŽniƚŽrinŐ in ƚŚis Dediƚer-
rĂneĂn reŐiŽn, iiͿ ƚŽ sŚŽw ƚŚe resuůƚs ŽĨ ƚŚe &Ărŵ-
ůĂnd Bird /ndiĐĂƚŽr ;&B/Ϳ deǀeůŽƉed ĨŽr ƚŚe winƚer 
seĂsŽn usinŐ ƚŚe sĂŵe ŵeƚŚŽdŽůŽŐiĐĂů ĂƉƉrŽĂĐŚ 
eŵƉůŽǇed in ƚŚe ďreedinŐ seĂsŽn, Ănd iiiͿ ƚŽ dis-

Figure 1. LocaƟon of the ϰϬϬ SKCC sites (3-km transects) that have been surveyed in winter in Catalonia in the period 
2ϬϬ2ʹ2Ϭ1ϰ (each year data refer to December of the reported year and :anuary of the neǆt one). Taking into account data 
for the winter periods 2ϬϬ2ʹ2Ϭ1ϰ, an average of 2ϳϴ of these sites are surveyed annually.

Đuss ƉrŽs Ănd ĐŽns ĨŽr ƚŚese new ƉŽƚenƟĂů seƚ ŽĨ 
indiĐĂƚŽrs ĨŽr ƚŚe winƚer seĂsŽn͘ 

Winter fieldwork 

dŚe ^KCC winƚer ĮeůdwŽrŬ sƚrĂƚeŐǇ ĨŽůůŽws ďĂ-
siĐĂůůǇ ƚŚe sĂŵe ruůes ƚŚĂn ƚŚŽse ĐĂrried Žuƚ in 
ďreedinŐ seĂsŽn͘ /n ŐenerĂů Žďserǀers ĐŚŽŽse 
Žne ŽĨ ƚŚe ůine-ƚrĂnseĐƚs ƉreǀiŽusůǇ seůeĐƚed ďǇ 
sƚrĂƟĮed rĂndŽŵ sĂŵƉůinŐ ďǇ ƚŚe ĐenƚrĂů ĐŽŽrdi-
nĂƟŽn ŽĨ ƚŚe ƉrŽũeĐƚ͘ ,Žweǀer, Ĩree seůeĐƟŽn ŽĨ 
ůine-ƚrĂnseĐƚs is ĂůsŽ ĂůůŽwed in sŽŵe ƉĂrƟĐuůĂr 
ĐĂses͘ &Žr ƚŚe ƉeriŽd �eĐ 2010/:Ăn 2011 Ͷ �eĐ 
2014/:Ăn 2015 Ăn ĂǀerĂŐe ŽĨ Đ͘ 2ϳ5 3-Ŭŵ ůine 
ƚrĂnseĐƚs were ĂnnuĂůůǇ ĐĂrried Žuƚ in winƚer, ũusƚ 
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sůiŐŚƚůǇ Ĩewer ƚŚĂn in ďreedinŐ seĂsŽn ;ĂǀerĂŐe 
293 ĨŽr ƚŚe sĂŵe Įǀe ǇeĂrsͿ͘ ^iŵiůĂr ĐŽǀerĂŐe ďe-
ƚween seĂsŽns suŐŐesƚs ƚŚĂƚ desƉiƚe ƚŚe wŽrse 
weĂƚŚer ĐŽndiƟŽns Ănd ůŽwer nuŵďer ŽĨ sƉeĐies 
ŽŌen deƚeĐƚed, ŵŽniƚŽrinŐ in winƚer is sƟůů ĂƩrĂĐ-
Ɵǀe enŽuŐŚ ƚŽ ŽrniƚŚŽůŽŐisƚs͘ dŚe ŽnůǇ weůů-de-
Įned eǆĐeƉƟŽn Ăre ĂůƉine ĂreĂs, wŚere nŽƚ ŽnůǇ 
weĂƚŚer ĐŽndiƟŽns ďuƚ ĂůsŽ ĂĐĐessiďiůiƚǇ Ănd risŬ 
ŽĨ ďeinŐ inũured in iĐed Žr snŽwed sůŽƉes ŐreĂƚůǇ 
ŚĂŵƉers surǀeǇinŐ ƚŚe Ĩew ďirds reŵĂininŐ uƉ 
ƚŚere in winƚer ;&iŐure 1Ϳ͘ 
tinƚer Đensuses Ăre reƉeĂƚed ƚwiĐe in ƚŚe sĂŵe 
wĂůŬed iƟnerĂrǇ, ƚŚe Įrsƚ in �eĐeŵďer Ănd ƚŚe 
seĐŽnd in :ĂnuĂrǇ, ĐŽnsidered ƚŚe ƉeriŽd wŚen 
ƚŚe ŵĂũŽriƚǇ ŽĨ ƚŚe ďirds deƚeĐƚed Ăre Žǀerwin-
ƚerinŐ in ƚŚe sƚudied reŐiŽn͘ /ƚ is iŵƉŽrƚĂnƚ ƚŽ 
ŚiŐŚůiŐŚƚ ƚŚĂƚ reĨerrinŐ ƚŽ ǇeĂrs ĨŽr ƚŚese winƚer 
surǀeǇs ĐĂrried Žuƚ ďeĨŽre Ănd ĂŌer New zeĂr 
need sŽŵe ĐůĂriĮĐĂƟŽn͘ /n ƚŚis sƚudǇ we ƚŽŽŬ ƚŚe 
nĂƚurĂů ǇeĂr in �eĐeŵďer Ăs ƚŚe reĨerenĐe ǇeĂr 
ĨŽr Ă Őiǀen winƚer͘  dŚus, ĨŽr eǆĂŵƉůe, ƚŚe winƚer 
Đensuses dŽne in �eĐeŵďer 2002 Ănd :ĂnuĂrǇ 
2003 Ăre reĨereed Ăs ǇeĂr ;Žr winƚerͿ 2002͘
tinƚer Đensuses Ăre eǆĐůusiǀeůǇ ĐŽnduĐƚed dur-
inŐ ƚŚe ŵŽrninŐ ;Ăs in ƚŚe ďreedinŐ seĂsŽnͿ, Ănd 
desƉiƚe sŽŵe iniƟĂů dŽuďƚs, Ă ƉiůŽƚ sƚudǇ sŚŽwed 
ƚŚĂƚ ĂŌernŽŽn Đensuses Ǉieůded Ĩewer deƚeĐƟŽns 
ƚŚĂn ŵŽrninŐ Žnes ;,errĂndŽ eƚ Ăů͘ 200ϲͿ͘ >iŬe-
wise ƚŚe ďreedinŐ ƉeriŽd, Žďserǀers ĐĂn ŽƉƚ ĨŽr 
ĂůůŽĐĂƟnŐ ďirds in ƚŚree ĐŽunƟnŐ ďĂnds ;0–25 ŵ, 
25–100 ŵ Ănd х100 ŵͿ Žr nŽƚ ƚŽ dŽ ƚŚis, ďuƚ ŵŽsƚ 
ŽĨ ƚŚeŵ ĂĐƚuĂůůǇ ĐĂrrǇ Žuƚ ƚŚis disƚĂnĐe sĂŵƉůinŐ͘ 

Population analyses 

�ůƚŚŽuŐŚ ƚŚe ďird surǀeǇs Ăre ĐĂrried Žuƚ in ƚŚe 
ƚwŽ ĐŽnseĐuƟǀe ŵŽnƚŚs ;�eĐeŵďer-:ĂnuĂrǇͿ 
wŚen residenƚs Ănd sŚŽrƚ-disƚĂnĐe ŵiŐrĂnƚs Ăre 
ĐŽnsidered ƚŽ ďĂsiĐĂůůǇ reŵĂin in ƚŚeir winƚer-
inŐ ŐrŽunds, sŽŵe indiǀiduĂůs dŽes nŽƚ sƚĂǇ in 
ƚŚe sĂŵe siƚes ĂůŽnŐ ƚŚis surǀeǇ ƉeriŽd Ănd dŽ 
ŵŽre Žr ůess nŽŵĂdiĐ ŵŽǀeŵenƚs͘ ,Žweǀer, we 
ĐŽnsider ƚŚĂƚ winƚer ƉŽƉuůĂƟŽn ƚrends Ăre nŽƚ 
ŐreĂƚůǇ ĂīeĐƚed ďǇ ǀĂriĂƟŽns in ďird ĐŽunƚs re-
ůĂƚed ƚŽ ƚŚese ďird ŵŽǀeŵenƚs wiƚŚin eĂĐŚ win-
ƚer ;,errĂndŽ eƚ Ăů͘ 2011Ϳ͘ dŚus we ƉrŽĐeed Ăs 
ĨŽr ƚŚe ďreedinŐ ďird dĂƚĂ Ănd ƚĂŬe ƚŚe ŵĂǆiŵuŵ 
ĐŽunƚ ďeƚween ƚŚe ƚwŽ ǀisiƚs Ăs ƚŚe ŵŽsƚ reůiĂďůe 
esƟŵĂƟŽn ŽĨ ďird ƉŽƉuůĂƟŽn Ăƚ siƚe ůeǀeů Ănd in-
Ɖuƚ ƚŚis ǀĂůue ĨŽr dZ/D ƉŽƉuůĂƟŽn ĂnĂůǇses ;WĂn-
neŬŽeŬ Θ ǀĂn ^ƚrien 2005Ϳ͘ &urƚŚer sƚudies Ăre 
ŚŽweǀer needed ƚŽ ĐůĂriĨǇ ƚŚe ƉŽƚenƟĂů iŵƉĂĐƚ 
ŽĨ diīerenĐes ďeƚween ƚŚe ƚwŽ winƚer ĐŽunƚs Žn 

ƚŚeir Ăssessed ƚrends, ƉĂrƟĐuůĂrůǇ in Ă ĐŽnƚeǆƚ ŽĨ 
ĐŽnsƚĂnƚ ůĂnd use ĐŚĂnŐe Ănd ŐůŽďĂů wĂrŵinŐ͘

Development of winter indicators

�eǀeůŽƉinŐ rŽďusƚ ŵuůƟ-sƉeĐies indiĐĂƚŽrs ŐreĂƚ-
ůǇ deƉend Žn Ă ŐŽŽd ĂůiŐnŵenƚ ďeƚween ƚŚeir 
Ăiŵs Ănd ƚŚe ŵeƚŚŽdŽůŽŐiĐĂů ĂƉƉrŽĂĐŚ͘ Kne ŽĨ 
ƚŚe ĂsƉeĐƚs ƚŚĂƚ ĂīeĐƚs ƚŚis ƉrŽĐess is ƚŚe seůeĐ-
ƟŽn ŽĨ sƉeĐies ƚŽ ďe inĐůuded in ƚŚe indiĐĂƚŽr͘  
^ƉeĐies ĐĂn ďe seůeĐƚed ďǇ ŵeĂns ŽĨ Ăn eǆƉerƚ 
ďĂsed ƉĂneů Žr ƋuĂnƟƚĂƟǀe ĂnĂůǇses Žn ƚŚe sƉe-
ĐiĮĐ sƉeĐies ƚrĂiƚs ƚŚĂƚ Ăre ĐŽnsidered ĨŽr ƚŚe 
ĐŽrreĐƚ ƚrĂĐŬinŐ ŽĨ ƚŚe ƉrŽĐess under sƚudǇ͘ Kur 
eǆƉerienĐe in CĂƚĂůŽniĂ wiƚŚ winƚer indiĐĂƚŽrs 
sƚĂrƚed wiƚŚ indiĐes ĐĂƉĂďůe ƚŽ ƚrĂĐŬ ĐŚĂnŐes in 
ŚĂďiƚĂƚs ďǇ ŵeĂns ŽĨ ƚŚeir winƚerinŐ ĂǀiĨĂunĂ͘ dŽ 
dŽ ƚŚĂƚ we deǀeůŽƉed Ăn ĂnĂůǇƟĐĂů ƉrŽĐess ďĂsed 
Žn ƚŚe ƋuĂnƟĮĐĂƟŽn ŽĨ ŚĂďiƚĂƚ ƉreĨerenĐes ĨŽr 
ďird sƉeĐies ƚŚĂƚ wĂs Ăssessed usinŐ eǆƚensiǀe 
dĂƚĂ ĐŽůůeĐƚed in ƚŚe ĨrĂŵewŽrŬ ŽĨ ƚŚe CĂƚĂůĂn 
tinƚer Bird �ƚůĂs ;,errĂndŽ eƚ Ăů͘ 2011Ϳ͘ dŚis 
wŽrŬ ƉrŽǀided Ă ǀerǇ ĐŽŵƉůeƚe Ănd sƚĂndĂrdised 
dĂƚĂseƚ ĨŽr ĂnĂůǇsinŐ sƉeĐies reůĂƟŽnsŚiƉs wiƚŚ 
ƚŚeir ŚĂďiƚĂƚs Ănd ƚŚe sƉeĐies ŚĂďiƚĂƚ seůeĐƟŽn 
wĂs dŽne ďǇ ĐŽnsiderinŐ ƚŚe reůĂƟǀe ĂďundĂnĐe/
ŽĐĐurrenĐe ;deƉendinŐ Žn ĂǀĂiůĂďůe dĂƚĂͿ ŽĨ ƚŚe 
sƉeĐies in Ă nuŵďer ŽĨ ŚĂďiƚĂƚs͘ dŚe sĂŵe ƉrŽ-
Đess ŚĂd ďeen wĂs ƉreǀiŽusůǇ dŽne ĨŽr ƚŚe ďreed-
inŐ ďird indiĐĂƚŽrs usinŐ ƚŚe eƋuiǀĂůenƚ inĨŽrŵĂ-
ƟŽn ŐĂƚŚered in ƚŚe CĂƚĂůĂn BreedinŐ Bird �ƚůĂs 
;�sƚrĂdĂ eƚ Ăů͘ 2004Ϳ, wŚiĐŚ ĂůůŽwed ŵŽre rŽďusƚ 
ĐŽŵƉĂrisŽns ďeƚween ƚŚe deriǀed seƚ ŽĨ indiĐĂ-
ƚŽrs͘
/n ƚŚis ĂrƟĐůe we Ɖresenƚ ƚŚe resuůƚs ŽďƚĂined ĨŽr 
ƚŚe &ĂrŵůĂnd Bird /ndeǆ ;&B/Ϳ ĨŽr winƚerinŐ ďirds͘ 
te ĐŽnsider ƚŚĂƚ ƚŚis reƉresenƚs Ăn inƚeresƟnŐ 
ƚŽƉiĐ ďeĐĂuse ŽĨ iƚs direĐƚ ůinŬ wiƚŚ ĂŐriĐuůƚurĂů 
ƉrĂĐƟĐes Ănd iƚs ƉŽƚenƟĂů iŵƉĂĐƚ Žn ďird ƉŽƉ-
uůĂƟŽns͘ dŚereĨŽre, sƉeĐies were ĐůĂssiĮed Ăs 
ĨĂrŵůĂnd sƉeĐies ;eiƚŚer in ďreedinŐ Žr winƚer-
inŐ seĂsŽnsͿ usinŐ inĨŽrŵĂƟŽn Žn ŚĂďiƚĂƚ ƉreĨer-
enĐes reƉŽrƚed in ďŽƚŚ ƚŚe winƚer Ănd ƚŚe ďreed-
inŐ ďird ĂƚůĂses ŵenƟŽned ĂďŽǀe͘ te ĐůĂssiĮed 
Ă sƉeĐies Ăs Ă ĨĂrŵůĂnd sƉeĐies wŚen ƚŚe ŵeĂn 
ĂďundĂnĐe/ŽĐĐurrenĐe ŽĨ ƚŚe sƉeĐies wŚere 
ŚiŐŚer in 1п1 Ŭŵ sƋuĂres ĐůĂssiĮed Ăs ĨĂrŵůĂnd 
ƚŚĂn in 1п1 Ŭŵ sƋuĂres ĐůĂssiĮed Ăs ŽƚŚer ŚĂďi-
ƚĂƚs ;dĂďůe 1Ϳ͘ /n ƚŽƚĂů 41 sƉeĐies were ĐůĂssiĮed 
Ăs ĨĂrŵůĂnd sƉeĐies in winƚer, Ă ǀĂůue ǀerǇ siŵi-
ůĂr ƚŽ ƚŚĂƚ ŽďƚĂined in ƚŚe ďreedinŐ seĂsŽn ;42 
sƉeĐiesͿ͘ dŚe sƉeĐies ůisƚ seůeĐƚed ĨŽr winƚer ŽnůǇ 
ƉĂrƟĂůůǇ ŵĂƚĐŚes ƚŚe W�CBD^ ĐůĂssiĮĐĂƟŽn ĨŽr 
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Table 1. List of birds included in the Farmland Bird Indicators (FBI) in wintering (W) and breeding (B) seasons. The asterisk 
means included in PECBMS in the South Europe class. The number of monitoring sites in which the species were 
recorded (at least two years) during the 13-year study period is shown, together with the trend classiĮcaƟon 
obtained aŌer the TRIM analyses for both seasons. Species winter migratory strategies were classiĮed as mainly 
Residents (R) or Migrants (M) according data from the winter atlas in the study region. Resident species could be 
classiĮed as farmland species only on one of the seasons (wintering or breeding) due its diīerent habitat use in 
these seasons.

^ƉeĐies 
Ύ /nĐůuded in W�CBD^ in 

^ŽuƚŚ �urŽƉe ĐůĂss

WŽƉuůĂƟŽn ĐŽn-
sidered in eĂĐŚ 
&B/: tinƚer ;tͿ, 

BreedinŐ ;BͿ

NŽ͘ siƚes ĂnĂůǇsed drend CůĂss
tinƚer DiŐrĂƚŽrǇ 

sƚrĂƚeŐǇ tinƚer BreedinŐ tinƚer BreedinŐ

Bubulcus ibis* t ϳ2 – DŽderĂƚe deĐůine – Z

Circus cyaneus t ϲϳ – DŽderĂƚe deĐůine – D

Buteo buteo t Θ B 302 23ϲ DŽderĂƚe inĐreĂse DŽderĂƚe inĐreĂse D

Falco Ɵnnunculus* t Θ B 248 2ϲϳ ^ƚĂďůe ^ƚĂďůe Z

Falco columbarius t 4ϳ – hnĐerƚĂin – D

Alectoris rufa* t Θ B 193 193 DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Coturnix coturnix B – 121 – ^ƚĂďůe –

Tetrax tetrax* t Θ B 12 1ϳ DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Burhinus oedicnemus* t Θ B 15 31 hnĐerƚĂin DŽderĂƚe deĐůine Z

Vanellus vanellus* t 81 – hnĐerƚĂin – D

Columba oenas t Θ B 40 ϲ2 hnĐerƚĂin ^ƚĂďůe Z

Streptopelia turtur* B – 231 – ^ƚĂďůe –

Columba palumbus t 3ϲ0 – ^ƚĂďůe – Z

Athene noctua t Θ B ϲ1 ϳ2 hnĐerƚĂin hnĐerƚĂin Z

Coracias garrulus B – 33 – DŽderĂƚe inĐreĂse –

Upupa epops* t Θ B 125 251 DŽderĂƚe inĐreĂse ^ƚĂďůe Z

Jynx torquilla B – 143 – ^ƚĂďůe –

Picus viridis t Θ B 305 293 DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Melanocorypha calandra* t Θ B 18 13 hnĐerƚĂin DŽderĂƚe inĐreĂse Z

Calandrella brachydactyla* B – 1ϲ – ^ƚeeƉ deĐůine –

Galerida cristata* t Θ B 1ϳ2 152 ^ƚĂďůe DŽderĂƚe inĐreĂse Z

Lullula arborea* t Θ B 218 188 ^ƚĂďůe DŽderĂƚe inĐreĂse Z

Alauda arvensis* t Θ B 144 ϲϲ ^ƚĂďůe ^ƚĂďůe D

Anthus pratensis t 2ϳ9 – DŽderĂƚe deĐůine – D

Motacilla alba* t 312 – ^ƚĂďůe – D

Phoenicurus ochruros t 328 – DŽderĂƚe inĐreĂse – D

Luscinia megarhynchos* B – 289 – DŽderĂƚe inĐreĂse –

Saxicola rubetra B – ϳ – hnĐerƚĂin –

Saxicola torquata* t Θ B 259 241 DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Oenanthe hispanica* B – 48 – hnĐerƚĂin –

Turdus viscivorus B – 299 – ^ƚĂďůe –

Turdus philomelos t 345 – ^ƚĂďůe – D

Turdus iliacus t 15ϲ – ^ƚĂďůe – D

Ceƫa ceƫ* B – 1ϲ1 – ^ƚĂďůe –

CisƟcola ũuncidis* B – 144 – DŽderĂƚe inĐreĂse –

,ippolais polygloƩa B – 228 – DŽderĂƚe inĐreĂse –

Sylvia atricapilla t 299 – DŽderĂƚe inĐreĂse – D

Sylvia hortensis B – ϳ0 – DŽderĂƚe inĐreĂse –

Lanius collurio* B – ϲϳ – DŽderĂƚe deĐůine –

Lanius meridionalis t Θ B 112 4ϲ DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Lanius senator* B – 158 – ^ƚĂďůe –
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sŽuƚŚern �urŽƉe ;dĂďůe 1Ϳ, wŚiĐŚ reŇeĐƚs ďŽƚŚ 
ƚŚe ƉĂrƟĐuůĂriƟes ŽĨ ŚĂďiƚĂƚ-ďird reůĂƟŽn Ăƚ reůĂ-
ƟǀeůǇ sŵĂůů ŐeŽŐrĂƉŚiĐĂů sĐĂůes Ănd, ŽǀerĂůů, ƚŚe 
ŵĂrŬed ĐŚĂnŐes in ŚĂďiƚĂƚ ƉreĨerenĐes ƚŚĂƚ ŵĂnǇ 
sƉeĐies eǆŚiďiƚ Ăůů ǇeĂr ĂrŽund͘ /n winƚer, 32й 
ĨĂrŵůĂnd sƉeĐies Ăre deĐreĂsinŐ Žǀer ƚŚe ƉeriŽd 
2002–2014 wŚiůe 24й Ăre inĐreĂsinŐ ;dĂďůe 1Ϳ͘ 

A Winter Farmland Bird Indeǆ

&ŽůůŽwinŐ ƚŚe ĂďŽǀe ŵenƟŽned ƉrŽĐedure ĨŽr se-
ůeĐƟnŐ ĨĂrŵůĂnd sƉeĐies, ƚŚe ŵeƚŚŽdŽůŽŐǇ deǀeů-
ŽƉed in 'reŐŽrǇ eƚ Ăů͘ ;2005Ϳ ƚŽ deriǀe ŵuůƟ-sƉe-
Đies indiĐĂƚŽrs wĂs ĂƉƉůied ďŽƚŚ ĨŽr ƚŚe ďreedinŐ 
Ănd winƚer dĂƚĂseƚs ŽĨ ƚŚe ^KCC ŵŽniƚŽrinŐ 
ƉrŽũeĐƚ͘ &B/ durinŐ ƚŚe ďreedinŐ seĂsŽn sŚŽwed 
Ă sůiŐŚƚůǇ neŐĂƟǀe ƚrend Žǀer ƚŚe ƉeriŽd 2002–
2014, ŵŽre eǀidenƚ durinŐ ƚŚe ůĂƚesƚ ǇeĂrs ŽĨ ƚŚe 
Ɵŵe series, wŚen ƚŚe 95й ĐŽnĮdenĐe inƚerǀĂů ŽĨ 
ƚŚe ǇeĂrůǇ indeǆ denŽƚed Ă siŐniĮĐĂnƚ Žr ŵĂrŐin-
ĂůůǇ siŐniĮĐĂnƚ diīerenĐe wiƚŚ resƉeĐƚ ƚŽ ƚŚĂƚ ŽĨ 
ƚŚe Įrsƚ ǇeĂr ŽĨ ƚŚe sƚudǇ ;&iŐure 2Ϳ͘ 
dŚe ƉĂƩern sŚŽwn ďǇ ƚŚe winƚer &B/ is sůiŐŚƚůǇ diĨ-
Ĩerenƚ͘ dŚis indiĐĂƚŽr inĐreĂsed Ăƚ ƚŚe ďeŐinninŐ 
ŽĨ ƚŚe Ɵŵe series Ănd ŚĂs reŵĂined ŵŽre Žr ůess 
sƚĂďůe, wiƚŚ ǀĂůues siŐniĮĐĂnƚůǇ ŚiŐŚer ƚŚĂn ƚŚŽse 
ŽĨ ƚŚe Įrsƚ reĨerenĐe ǇeĂr ;2002Ϳ͘ &rŽŵ 2008 Žn-
wĂrds, ŚŽweǀer, inƚerĂnnuĂů deĐreĂses ŚĂǀe ďe-
ĐŽŵe Ă usuĂů ƉĂƩern ;&iŐure 2Ϳ͘ dŚe reĂsŽns ƚŚĂƚ 
ĐĂused Ă ŵĂrŬed inĐreĂse ĨrŽŵ 2002 ƚŽ 2004 Ănd 
Ă siŵiůĂr deĐreĂse ĨrŽŵ 2010 ƚŽ 2012 reŵĂined 
unŬnŽwn, ĂůƚŚŽuŐŚ ǀĂriĂƟŽns in weĂƚŚer ĐŽndi-
ƟŽns Ănd ůĂnd use ƉrĂĐƟĐes deserǀe ĨurƚŚer eǆ-
ƉůŽrĂƟŽn͘

Pica pica* t 242 – DŽderĂƚe deĐůine – Z

Corvus monedula* t Θ B 49 44 ^ƚrŽnŐ inĐreĂse DŽderĂƚe inĐreĂse Z

Corvus corone* t Θ B 228 213 DŽderĂƚe inĐreĂse DŽderĂƚe inĐreĂse Z

Sturnus vulgaris/unicolor* t 298 – ^ƚrŽnŐ inĐreĂse – D

Passer domesƟcus* t Θ B 29ϳ 283 DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Passer montanus* t Θ B 1ϲ8 15ϳ DŽderĂƚe deĐůine DŽderĂƚe deĐůine Z

Petronia petronia* t Θ B ϳϲ ϳϲ ^ƚrŽnŐ inĐreĂse ^ƚĂďůe Z

Fringilla coelebs t 398 – ^ƚĂďůe – D

Serinus serinus* t Θ B 311 339 ^ƚĂďůe DŽderĂƚe deĐůine D

Carduelis chloris* t Θ B 323 302 DŽderĂƚe deĐůine DŽderĂƚe deĐůine D

Carduelis carduelis* t Θ B 3ϳ1 303 DŽderĂƚe deĐůine DŽderĂƚe deĐůine D

Carduelis cannabina* t Θ B 250 199 DŽderĂƚe inĐreĂse DŽderĂƚe deĐůine D

Emberiza citrinella t Θ B 80 35 hnĐerƚĂin hnĐerƚĂin D

Emberiza cirlus* t Θ B 291 259 ^ƚĂďůe ^ƚĂďůe Z

Emberiza calandra* t Θ B 123 189 DŽderĂƚe inĐreĂse DŽderĂƚe inĐreĂse Z

Kne ŽĨ ƚŚe ŵŽsƚ reŵĂrŬĂďůe diīerenĐes ďeƚween 
ƚŚe winƚer Ănd ďreedinŐ &B/ is ƚŚe deŐree ŽĨ un-
ĐerƚĂinƚǇ ŽĨ ƚŚe ĂnnuĂů indiĐes ;&iŐure 2Ϳ, wŚiĐŚ 
is nŽƚ ĂssŽĐiĂƚed ƚŽ ƚŚe nuŵďer ŽĨ sƉeĐies in-
Đůuded ;rŽuŐŚůǇ ƚŚe sĂŵe in ďŽƚŚ seĂsŽnsͿ ďuƚ 
ƉrŽďĂďůǇ ƚŽ ƚŚe ŽsĐiůůĂƟŽns in ƚŚeir Įeůd ĐŽunƚs͘ 
dŚis ǀĂriĂďiůiƚǇ is ŵuĐŚ ŚiŐŚer in winƚer ƚŚĂn in 
ƚŚe ďreedinŐ seĂsŽn͘ /n winƚer ŇŽĐŬinŐ ďeĐŽŵes 
Ă ƚǇƉiĐĂů ďeŚĂǀiŽur ĨŽr ŵĂnǇ ĐŽŵŵŽn ďirds Ănd 
ƚŚĂƚ, ƚŽŐeƚŚer wiƚŚ ƚŚeir ŵŽre usuĂů ŵŽǀeŵenƚs 
ŽĨ indiǀiduĂůs, ƉrŽduĐes ŚiŐŚer sƚĂndĂrd errŽrs in 
sƉeĐies ĂnnuĂů indeǆes ƚŚĂn ƚŚŽse ĨŽund in ƚŚe 
ďreedinŐ seĂsŽn͘ NŽ eīŽrƚ ŚĂs ďeen dŽne sŽ ĨĂr 
ƚŽ deǀeůŽƉ Ă ĐŽŵďined &B/ ĨŽr ƚŚe ƚwŽ seĂsŽns, 
ďuƚ ƉŽůiĐǇ reůeǀĂnƚ ĨĂrŵůĂnd indiĐĂƚŽrs sŚŽuůd ďe 
Ăs sǇnƚŚeƟĐ Ăs ƉŽssiďůe Ănd eǆƉůŽrĂƚŽrǇ wŽrŬ in 
ƚŚĂƚ direĐƟŽn sŚŽuůd ďe ƉŽssiďůǇ dŽne͘ &Žr Ă diĨ-
Ĩerenƚ ƉurƉŽse, Ănd ĂŌer disĐussiŽns wiƚŚ ƉŽůiĐǇ 
ŵĂŬers in ƚŚe ĐiƚǇ ŽĨ BĂrĐeůŽnĂ, urďĂn ďird indiĐĂ-
ƚŽrs Ăre ĐurrenƚůǇ dŽne ĂǀerĂŐinŐ ƚwŽ suď–indiĐĂ-
ƚŽrs, Žne ĨŽr ďreedinŐ Ănd ĂnŽƚŚer ĨŽr winƚer ďird 
ƉŽƉuůĂƟŽns ;BĂrĐeůŽnĂ CiƚǇ CŽunĐiů 2013Ϳ͘
&inĂůůǇ, iƚ sŚŽuůd ďe ŚiŐŚůiŐŚƚed ƚŚĂƚ sƚĂƚe indiĐĂ-
ƚŽrs Ăs ƚŚe Ɖresenƚed Śere dŽ nŽƚ direĐƚůǇ inĨŽrŵ 
Žn ƚŚe Ɖressures ĐĂusinŐ ƉŽƉuůĂƟŽn sŚiŌs͘ �Ő-
riĐuůƚurĂů ŚĂďiƚĂƚs Ăre ŚiŐŚůǇ ĂīeĐƚed ďǇ ŚuŵĂn 
ŵĂnĂŐeŵenƚ Ănd ƚŚese ŚĂǀe ďeen reƉŽrƚed Ăs 
ƚŚe ŵĂin ĐĂuse ŽĨ ĨĂrŵůĂnd sƉeĐies deĐůine in 
�urŽƉe ;'reŐŽrǇ eƚ Ăů͘ 2005Ϳ͘ ,Žweǀer, ŽƚŚer 
ĨĂĐƚŽrs suĐŚ Ăs ĐůiŵĂƚe ĐŚĂnŐe ŵĂǇ ĂůsŽ ĂīeĐƚ 
ƚŚe Žďserǀed ƉĂƩerns͘ dŚis ĐŽuůd ďe esƉeĐiĂůůǇ 
reůeǀĂnƚ ĨŽr winƚer &B/ sinĐe ƚŚe ŽĐĐurrenĐe ŽĨ 
ŵĂnǇ ďird sƉeĐies dŽ nŽƚ ŽnůǇ deƉend Žn ŚĂďi-
ƚĂƚ ƋuĂůiƚǇ in ƚŚe sƚudied siƚes ďuƚ Žn ŵiŐrĂƟŽn 
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Figure 2. Farmland Bird Indeǆes for breeding (ϰ2 species) and wintering (ϰ1 species) bird populaƟons in Catalonia for the 
period 2ϬϬ2ʹ2Ϭ1ϰ (in case of winters, it actually refers to December of the reported year and :anuary of the neǆt one). 
These indices correspond to the geometric mean of yearly populaƟon indices for species included in the indicator (Table 1). 
Mean н IC ϵϱй values are shown.

ƉrŽĐesses iniƟĂƚed in ƚŚe ƉreǀiŽus suŵŵer Žr Ău-
ƚuŵn in ĂreĂs ůŽĐĂƚed Ăƚ ŚiŐŚer ůĂƟƚudes ;'ŽrdŽ 
200ϳͿ͘ tinƚers Ăre ďeĐŽŵinŐ ŵiůder in �urŽƉe in 
reĐenƚ ǇeĂrs Ănd ƚŚis ŵĂǇ ĂīeĐƚ indiǀiduĂů deĐi-
siŽns ƚŽ ŵŽǀe sŽuƚŚwĂrds in sŚŽrƚ-disƚĂnĐe ŵi-
ŐrĂnƚs, ƚŚus inŇuenĐinŐ ƚŚeir ŽĐĐurrenĐe ƉĂƩern 
in ƚŚe DediƚerrĂneĂn winƚer ƋuĂrƚers͘ /n Žrder 
ƚŽ eǆƉůŽre ƚŚis issue we sƉůiƚ ƚŚe tinƚer &B/ inƚŽ 
ƚwŽ suď-indeǆes, Žne ĨŽr ƚŚe residenƚ sƉeĐies Ănd 
Žne ĨŽr ƚŚe sŚŽrƚ disƚĂnĐe ŵiŐrĂnƚs Žǀerwinƚer-
inŐ in ƚŚe DediƚerrĂneĂn ďuƚ ĐŽŵinŐ ĨrŽŵ Đen-
ƚrĂů Ănd nŽrƚŚern �urŽƉe͘ dŚis sƉeĐies ĐůĂssiĮĐĂ-
ƟŽn wĂs dŽne usinŐ rinŐinŐ reĐŽǀeries ĂnĂůǇsed 
in ƚŚe winƚer ĂƚůĂs ;,errĂndŽ eƚ Ăů͘ 2011Ϳ͘ � ƚŽƚĂů 
ŽĨ 23 Ănd 18 sƉeĐies inĐůuded in ƚŚe winƚer &B/ 
were ĐůĂssiĮed Ăs residenƚs Ănd sŚŽrƚ disƚĂnĐe 
ŵiŐrĂnƚs, resƉeĐƟǀeůǇ, in ƚŚe sƚudǇ ĂreĂ͘ te Ően-
erĂƚed ƚŚe &B/ ĨŽr ƚŚese ƚwŽ suďseƚs Ănd Žur re-
suůƚs dŽ nŽƚ sŚŽw Ă diīerenƚ ƚrend ĨŽr ƚŚe ƚwŽ 
ŐrŽuƉs ŽĨ sƉeĐies ;&iŐure 3Ϳ͘ dŚis siŵiůĂr ƚeŵƉŽrĂů 
ƉĂƩern ďeƚween residenƚ Ănd sŚŽrƚ disƚĂnĐe ŵi-
ŐrĂnƚs suŐŐesƚs ƚŚĂƚ ƚŚe ŵiŐrĂƟŽn sƚrĂƚeŐǇ dŽes 
nŽƚ inŇuenĐe ƚrends ŽĨ winƚerinŐ ƉŽƉuůĂƟŽns Ănd 
sŽ dŽes nŽƚ suƉƉŽrƚ ƚŚe ŚǇƉŽƚŚesis ƚŚĂƚ reĐenƚ 
ƚendenĐǇ ƚŽwĂrds ŵiůd winƚers ĂīeĐƚs ƚŚe ƉŽƉu-
ůĂƟŽn ƚrend ŽĨ sŚŽrƚ-disƚĂnĐe ŵiŐrĂnƚs diīerenƚůǇ 
ĨrŽŵ ƚŚĂƚ ŽĨ residenƚ ďirds͘

Main conclusions

ͻ Kur eǆƉerienĐe wiƚŚ ĐŽŵŵŽn ďird ŵŽni-
ƚŽrinŐ in winƚer in CĂƚĂůŽniĂ is ƉŽsiƟǀe Ănd 
suŐŐesƚs ƚŚĂƚ, Ăƚ ůeĂsƚ in ƚŚe DediƚerrĂneĂn 
BĂsin, ǀŽůunƚeers Ăre ŚĂƉƉǇ ƚŽ ƉĂrƟĐiƉĂƚe in 
suĐŚ Ă sĐŚeŵe͘ 

ͻ DuůƟ-sƉeĐies indiĐĂƚŽrs ĐĂn ďe eĂsiůǇ ƉrŽ-
duĐed in ƚŚe sĂŵe wĂǇ Ăs ƚŚŽse ĨŽr ƚŚe 
ďreedinŐ seĂsŽn, wŚiĐŚ ĂůůŽw enůĂrŐinŐ Žur 
ǀiew Žn ƚŚe sƚudied ƉĂƩerns͘ 

ͻ dŚe &ĂrŵůĂnd Bird /ndeǆ wĂs ƉrŽduĐed in ƚŚe 
sƚudǇ reŐiŽn Ănd ƚŚe ƉĂƩern wĂs sůiŐŚƚůǇ diĨ-
Ĩerenƚ ƚŚĂn ƚŚĂƚ ŽĨ ƚŚe ďreedinŐ seĂsŽn͘ hn-
ĐerƚĂinƚǇ in ǇeĂrůǇ indeǆ ǀĂůues Ănd ƚrends 
wĂs ŚiŐŚer in winƚer͘

ͻ te did nŽƚ Įnd ĂnǇ diīerenĐe in ƚŚe re-
sƉŽnses ŽĨ ŽǀerwinƚerinŐ ĨĂrŵůĂnd ďirds 
wŚen ĐŽŵƉĂrinŐ residenƚ sƉeĐies Ănd sŚŽrƚ-
disƚĂnĐe ŵiŐrĂnƚs͘
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Figure 3. Winter Farmland Bird Indeǆes for resident (23 species) and short distance migrants (1ϴ species) wintering in 
Catalonia for the period 2ϬϬ2ʹ2Ϭ1ϰ (each year data refer to December of the reported year and :anuary of the neǆt one). 
These indices correspond to the geometric mean of yearly populaƟon indices for species which winter populaƟons in 
Catalonia are considered to be mainly composed by resident individuals or short distance migrants from northern laƟ-
tudes (Table 1). Mean н IC ϵϱй values are shown. 
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