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[bookmark: _Toc168054865]S1 : Scheme standardisation
EPOC-ODF sites are selected from a two-stage random sampling. In order to standardise survey effort over France and help local coordinators site assignment, ten 10x10km atlas grids are randomly selected by districts. Each selected grid is subsequently divided as twenty-five 2x2km grids. Ten out of twenty-five 2x2km grids are selected and categorised as "primary" and "secondary" sites (Fig S1.1). Participant birders are tasked to survey over the centroids of five of these selected sites.
Participants are asked to survey designated “primary” sites, but in regards to terrain specificities, inaccessibility or private land, they can survey one of the “secondary” selected sites. Each completed 10x10km grid cell is removed from the sampling pool for future years of the atlas survey.
Observers are asked to survey the selected sites three times during the breeding season, from march to june, with at least 30 days between each visit. Time periods for the first visits - 1st to 31th of march ; second visits - 1st of april to 8th of may and third visit - 9th of march to 15th of june (https://oiseauxdefrance.org/get-involved/epoc-odf).
In high altitude, the first visit, typically in March, isn’t compulsory and the consequent visits are adjustable in regards to snow conditions and site accessibility.

[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdaGj8edc8L1nO7_H90LFbRdkAA5uCq7V256BsTeY8aWgyqAcy9pntbyOsHP_5-vk0zhJZhN1ipmR53Re9vvsI1DPA71cvPX1nAVW2a6BIm7YNf0Zi8NDLjHfPg5Ph_NokMCd9k__K21nMcoIP5xv8GUkLx?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S1.1 - Schematic of the systematic grid for EPOC-ODF sites.

[bookmark: _Toc168054866]S2 : Species supplementary tables
[bookmark: _Toc168054867]Species metadata
Table S2.1 - Species metadata of 63 considered species regrouping FBBS trends between 2012-2023 with their confidence intervals, insignificant trends as well as significant increase and decrease are represented with beige, green and orange colours ; starting and ending phenological periods in julian date ; a priori data filtering based on identifiability of males during survey ad-hoc filters choices; C assessment acceptance.

	Species
	FBBS trend (%)
2012-2023
	Phenological
filtering dates
	A priori
Male filtering
	Ĉ

	
	
	Start
	End
	
	

	Barn Swallow
	-13.4 [-20 ; -6.2]
	
	122
	182
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeEYJPl-SwIx0tdObQZUZuQJNPwf6gvBzHSmjH6wIg5UP_RS93xhocLhusZUdo7TMUV7wfRf_YcUgHJ9brhNZwR79mpiCcYe6g_ysvn1_-3HNBcxc07UtPG7cdUVFz3edkjqV5M8hKeOot88YANobdoWZcz?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdpyUUviqoX4dz9DLc1RAXAJUlJeRZDT08KvoRMDfEDoG6wyN66iVt5r9EFJAaCBWNgqVim7CmUd2EOdqYGRvclJRL_8tPv-8Y2WepyAzh-iAgjNpXnqf9rC6ireHV_Te3W_oTz97i3t_Q-0FYXXX7LxOJK?key=_2xkAwgImhXPTt8TFI8HDg]

	Black Redstart
	-10 [-15 ; -4.7]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcUueoZwB_1-m-ahI6njq7wooR0v-JyWzPMRIbqGB__V0YrukmmWVMJK8YORGFGlRxVE5dMSh3HeRCA6VjIa4kG9WZkNFzvS9jvTrbCDBsGYsHtWI-wkq1MFMLFChsL8dibN2raD9diqjlNsrX8JvLOmRQj?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeDFr88dF5Ji3sM00U738U-yZuTAxHySTcUOd8meoTmVBJK0kyNEHdlpFoOo7EWsdR4ioZSwXxOxTDH_tjQw4k2u927k70JAbDwnKjgNhcVyw3wSubBwkSJPyBpW4WDIY6xo_ZBakP1toMJdL1ENRhzK5Sq?key=_2xkAwgImhXPTt8TFI8HDg]

	Black Woodpecker
	18.8 [4.8 ; 34.7]
	
	61
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXd2xBXvA64V8XG2XhVsYDJUpMMZiXHhsN9ohRTZlk-iUX3J2W9qQmHWgOBA1Tqg2Qu1waqcMnLlspelJHcriwMPALcx7ZKnHiVGQngEBs6jXy0p0SzRwcv3Oz_bRuk96Lskn8eYXD9YyUcWLWVZ7G75hlI?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcct6-4oN54-CGZUWrUZyo7u6RudAd_8jlrrJ-W_msb6C6LPtVVS1CcsrqvOPBaLBVbr_KxtaAhMTwrmSD12ktCaJVt_IJ8-U2stK79aD3FSxY1op1TavwdzEe7587FjAA6Yu3OLEvjdsH5VWFJTSFLxUQ?key=_2xkAwgImhXPTt8TFI8HDg]

	Cetti's Warbler
	132.2 [85.3 ; 190.8]
	
	75
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXc3wmCfaI4-AK0oBSb0Pr16acH6rtdrQbtDu8WAsooZs8Jcv5WY5fFRWOsFHexeAGGEYUQ4C5721a9xJ9xlkV_7AdYduic8HjOBDGfModQaqUYAOawa8ImdVPnJ7sHXzjlmAc8IoTKvkyptA3ByluOY3mc?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfHFYPrs50sSy6JZlZVQ0OZZe4XJbICJzC1PKZZDB1TZZxYiSDwqUWFvW8icyjAHeC4GWfrx2Gx-97cx3mKSentVu2idbGfMwq3ovtD2wumTXa9IJdd93JaAldzE0Rxbm5Ks6hlHiBfF0NJh3ycv2KIuzDi?key=_2xkAwgImhXPTt8TFI8HDg]

	Cirl Bunting
	14.7 [4.2 ; 26.3]
	
	75
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfa2C4p4M8TTnLGGSF4kNSiiIotNFFd4bHlmeusSBeE5WM3ebNjCQ3HHooD3v40gcIUog73HCfEDHIBCsz4rPLWOkJ6iArAlTafdUijgPcSsMRZR74iaqH-P13x0nsP8G9UdGrHmEFAeuf4M8cBhVF2VCaP?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeez5y8-68E3Ie2a0xOGxqOQmGCUsW-NblgUbyrbAq0hGP8y-YjtBjWk7B8Q2Oz_e-J9q7Wo0UyLWgyMq-5dCYN39BnPNUSwV4AQZqsDUcd-B_StTgrNcwq-XGQnfttKrvLlSbbtBAZKHPYZFwpz5s8U3I?key=_2xkAwgImhXPTt8TFI8HDg]

	Coal Tit
	-48.5 [-55.8 ; -40]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXd5aFq3mKC0HsniKuqWj5qVnNDdNpXj1jvycMmx3nYqtzUdkdncL2rKkDhpSpGa0ZeQQhyFxk1DVnQFvPoRzMZqvHcMNr7ThELVgmD1P90IeKFIpSsiTzN3QEyvRu4pz36PayBaPPrpuT5yv0ujlTx4NcFz?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcmZR5dB5FU8206VXfynwZF9_EEvLUpuAtLvxgtqCsmQ2UenLknkjIHPaFo8YvNia-HfSxUUmrnY0f3_tVgZYpoD2ixYcmEuuTuDfyW4eQ8-R1uhXpfJqihgfUzx8ecZT3Vl4BgGpUWryBbfkUDtdTbDDc?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Buzzard
	-4.8 [-11.1 ; 2]
	
	61
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXelrLk_a-ai4jbnnJalCMmYwTr-ZrBBQuJ5GFyMRpSxMUp13OYszSQANqy8InGW8QHmLQVpNbRRzpaYjRWD61OiVdUy4RY_flH5QAdW7ve8OrVIbXxXz6Q6LIh2KTO-BQo2nU016h-4DPPQZmRgEsHxz3w?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXe4tyhFSfJ5_Isnd7-5BP6JCOoHyVzp0mA8YoW29EXw74jI5PpUQAqTUi0n3mVgytcKDIOBsDa-9P31EUbDjS77n96yX3YuQZFPrvmln_aAWrsocejrjrY_GrMLpKgyLH65VY3MXIdLzgcHZAL6dNLA-t3i?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Chaffinch
	-8.3 [-10.9 ; -5.6]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfVGt6goF6T8l5I374SwP8O7SyWDw8N12TLlFvhN7V00oYsWg_66RFm5L2wuLEm-fbPYV4nbk02ofOgJ_JG6FNh6Wi6noUC_eIy89GO9oyU2Es2hmsRpQDLXGHLq-BVd6E8FpuLhncdMeeLo6kYZJb6tUTC?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdIOFk8wLHXlHxdTdtiFcbaQBHFUe1Xhg3Srx7qvjCt2zimZ63l8r0LqwMv-hfThMXeL-4vNhvYPcwkCTt6ViwzzHolHCYUzIT1n5tR7QUqCkBgBA0u1N3N5Xsytu2lts2aNLJhI3X4mgtpbsn-CzN57wH2?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Chiffchaff
	-1.2 [-4.7 ; 2.3]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcKzlmsdcJV8iscVlB5JjNgTamcz1CAJKQkH3TeL1k6UnshtEZ0vjQ8FKm2_znAZ1M-wLUp2S0GLXcijkop50TW-1oKL1QAgJYKjEC-9O4Hl2x8K5WIVlDFgkFhjTOlbzMFX1GIqgFChd28OjGdiGGn_SzL?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXekBZs9iiKzIj7hw-2p9Uk_qdchZndBR6tluFF0Mrp9M57TT6oeLHhrdYr4NlavfSoriaNuK2DTxkGr-bcCmQmenbA2EOeLyv9kbcRUmSfR3MijCf0JC3_qw4IkhMzUx6Rs9iEelrch8KZTeqP4cln4eVc?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Cuckoo
	-7.4 [-12.7 ; -1.7]
	
	122
	182
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfy9xwaIDiJM54DJq2t_ZPSIuPPswQWmv8tQ2D6X6y7YAS9C3joSbh-zGK2RshZmBf5hsORkmFaE6P2kQcn8Yrw58jWoWS5Z9jVlo2xaShOl6d6fp_Hd1lge5unrLUmArCTMiaYRVBvHyUPhrOb_RsQevO3?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcLvyO9mveKzQmPxuc2-fS-_2o3tT7Bv-Y8yM7g_V_yYPqLfMFXijefOtP3eji08OJWPgSDrYE6ZgfurTyu_wcFif2EQiT6GUSNfvgCtdfOBBs9so38StzC2e5EitacL8h1BjYzcF4Zxd8o5xep1CgGixXG?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Nightingale
	-4.7 [-9.8 ; 0.7]
	
	122
	182
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXftASJu89DPq68siaxtPb797nsnoXxqCaX0xzCzqLYEbC83oApFofJdZGWkFWR9HS_wH4NBdr333L_09Pjtgsag1g-RIS-Q-fy5YMxJZQAhxA8Oxh1ArqHKehZ8BipnNRU2ImVhSUt2upbbifrM41YyXJyi?key=_2xkAwgImhXPTt8TFI8HDg]
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	Common Raven
	65.6 [20.7 ; 127.1]
	
	61
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcB7kTEPhMXNxBtImWPL6OVXsqfW3BxwLtt9Imrk9Sw-xWbdoW7db_GzMOjGysg_1YGKl2HvpkpEOvnsYo5uEr09JPYNr-u4pht-nKZLGGTwBBQ5ERfAASXcgHRsBcZYP2AvqSyrXUc1U8qvO41L3KAdM0?key=_2xkAwgImhXPTt8TFI8HDg]
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	Common Redstart
	14.6 [1.8 ; 29]
	
	122
	182
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdnDa4XgeC1PZVyQM1J1PmScpt5cRcDLVFw_7amkY9N6NL28LIT8eQBa4xaTybNGfvKvrimJGlBK73_7D6NY4Hj4yWYWcxvHZBVujW5zwWyhsr8cMFrOPxRmz_og6EQe2PDGKK9S13bqC9xp1EI-FRstQ6r?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdjs27vOPrIigPfTkM9bvo1mtBkYWMdnNbK8DHblVOJOyhJqWn_xzqr-76GmYeiyIHUF0-RT2v60SrXUDWOD9gzNy0dH0TBCMsw3ZY9n_cjq8orP9f_G-NOs5Jp1fTXwJGgL3Rc1zhDODzPc8bw6lpeoCOS?key=_2xkAwgImhXPTt8TFI8HDg]

	Common Wood-Pigeon
	46.3 [40 ; 52.9]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcCOlTQjAOADj7zndycP9eOsaRRklvG9RfA4s2TZYntgs6S-jGj86vaWRPasvr0tqA-ND4d99ao_5k6-jJkRQqy3bOwpquVgFbLB8BFh7PL2E6S_-7jVIpxmlSfMgp4qOWbmrGAS3x1ezFlcB77stHKZBTV?key=_2xkAwgImhXPTt8TFI8HDg]
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	Corn Bunting
	21 [8.2 ; 35.4]
	
	75
	152
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	Crested Tit
	-28.5 [-38 ; -17.5]
	
	92
	152
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	Dunnock
	-24.1 [-29.9 ; -17.8]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfOT4ToFDTdzDZR5jDynanjEzXrNFnKyqp5w1vAEfFGHtY15Vh7kOg6-tMDlIKYoinJsBLVh_poTZbHlw2voctYnhorlSyGuRCdjI4u9GaOrqxx0x4VvPTWZVT0mPRIFkVONKd1QqiW5liMBBns4lx1hJbQ?key=_2xkAwgImhXPTt8TFI8HDg]
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	Eurasian Blackbird
	-6.8 [-10 ; -3.5]
	
	75
	152
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	Eurasian Blackcap
	8.8 [5.5 ; 12.1]
	
	106
	152
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	Eurasian Blue Tit
	9.1 [3.4 ; 15]
	
	92
	152
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	Eurasian Bullfinch
	-48 [-56.4 ; -38.1]
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	Eurasian Collared-Dove
	-4.6 [-9.8 ; 0.8]
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	Eurasian Golden Oriole
	15.6 [6.9 ; 25]
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	Eurasian Green Woodpecker
	-7.8 [-13.3 ; -1.9]
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	Eurasian Hoopoe
	-8.3 [-20.5 ; 5.8]
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	Eurasian Jay
	-14.9 [-19.6 ; -9.9]
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	Eurasian Kestrel
	7.3 [-1.8 ; 17.2]
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	Eurasian Linnet
	34.7 [18.7 ; 52.8]
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	Eurasian Magpie
	11.5 [3.5 ; 20]
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	Eurasian Nuthatch
	-31.8 [-37.6 ; -25.6]
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	Eurasian Skylark
	-9.6 [-14.2 ; -4.7]
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	Eurasian Sparrowhawk
	-12.6 [-28.5 ; 6.8]
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	Eurasian Wren
	-15 [-18.6 ; -11.1]
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	European Goldfinch
	13.7 [4.7 ; 23.6]
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	European Greenfinch
	-42.5 [-46.8 ; -37.9]
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	European Robin
	59.8 [52.9 ; 67]
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	European Serin
	-3.7 [-14.1 ; 7.9]
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	European Stonechat
	23.1 [12.3 ; 34.8]
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	European Turtle-Dove
	-25.9 [-32.1 ; -19.1]
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	Firecrest
	15.6 [4.6 ; 27.8]
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	Goldcrest
	-46.1 [-53.4 ; -37.7]
	
	92
	152
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfjVSEunOSUx10TTV-N4uiAQnUOMqFbp4AMRsdBqKC-AapsH-SBtjptERs_6ZngvrMRpjXBsD391mXzpVlCRwFIRqk61t909JTwKyRSUKIwluGb1bdSHrhEZaJuy7tZ2ODBOThymdO02cMZhT1s2dvokGD1?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfsdRCK2LG6JyjBYEkdZup7l92ZUD47-d-9pIgHQpbb93i4MEAstJsoQnwJ_TyCjNrqojD-QrcmEIbpyJLl0o7w4Z_J5V_9O_WUwMPkhRuH9vwb_KXEuVFIdcNvaAF0ZxETkvU--snNiir0D0Wpe6D5tEk?key=_2xkAwgImhXPTt8TFI8HDg]

	Great Spotted Woodpecker
	15 [8.8 ; 21.4]
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	Great Tit
	-1.6 [-5.1 ; 2]
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	Greater Whitethroat
	-5.6 [-11.6 ; 0.9]
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	Hawfinch
	-17.5 [-33.5 ; 2.4]
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	Marsh Tit
	-47.7 [-54 ; -40.4]
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	Meadow Pipit
	-41.4 [-62.8 ; -7.7]
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	Melodious Warbler
	-18 [-24.4 ; -11]
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	Middle Spotted Woodpecker
	53.1 [21.5 ; 93]
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	Mistle Thrush
	-3.4 [-11.8 ; 5.8]
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	Red-backed Shrike
	49.4 [32.3 ; 68.7]
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	Ring-necked Pheasant
	-1.8 [-12.1 ; 9.7]
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	Short-toed Treecreeper
	13.2 [6.3 ; 20.6]
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	Song Thrush
	4.7 [-1 ; 10.7]
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	Stock Dove
	102.7 [63 ; 152]
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	Tree Pipit
	-38.9 [-45 ; -32.2]
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	Western Bonelli's Warbler
	7.1 [-10.9 ; 28.6]
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	Western Yellow Wagtail
	-13.7 [-27.5 ; 2.6]
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	White Wagtail
	-4.9 [-12.9 ; 3.8]
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	Willow Warbler
	-44.2 [-54.5 ; -31.6]
	
	122
	182
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdR3NJfhaNfOW2zXOLeHCcQIq1-SNM255ey1NujegU6AYVLxT_rphHPhYTdEPEJk2Kit6B_fhVddhckWYGinxXP3JFskuHBZIUbQ2A6fqvfFMQ02uYDkzECRzwpvBDQ2mHpRnPnO1DVoagx3LApSX8B116u?key=_2xkAwgImhXPTt8TFI8HDg]
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXenq-u3u6ZiXvdP4ZSMa53nMRne11w6SI1ZMLYwpAOyvVZRrNz1Jetb4UbQaNsiCRzyr98TK7BRQzNR1VCeBH4MShVIM3n81cycXxCxNT9nXVsgRBy6Edl607BpxRuJBd_3RWpp7fcDMB3VUFMZ2KbGZ3NP?key=_2xkAwgImhXPTt8TFI8HDg]

	Wood Lark
	89.6 [69.4 ; 112.3]
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	Yellowhammer
	-49.4 [-53.5 ; -44.9]
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	Zitting Cisticola
	515 [340.3 ; 758.9]
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[bookmark: _Toc168054868]Robustness analysis

The robustness analysis consisted of comparing population size estimated using a subset of the calibration dataset. For the period 2021-2022, EPOC-ODF scheme collected 21 662 completed checklists (~79% of total checklists during 2021-2023) over 2874 sites (~74% of total sites surveyed).
Out of the 30 species whose models showed no sign of under/overdispersion (large C), using 2021-2022 EPOC-ODF dataset, nine species had 2021-2023 population size estimates outside of the confidence intervals determined from 2021-2022. 28 species had their confidence intervals shrinked when calibrated from the 2021-2023 dataset, while two species, the Eurasian Linnet (Carduelis cannabina) and the Cirl Bunting (Emberiza cirlus) had wider confidence intervals using the 2021-2023 dataset. The shrinkage of the confidence interval was estimated by comparing uncertainty ranges (up - low) of the two periods.
Table S2.2 - Robustness analysis table comparing species population sizes estimated using data collected from 2021-2023 and 2021-2022 EPOC-ODF scheme.
Species which 2021-2023 population size estimated were outside of the confidence interval estimated using 2021-2022 dataset are highlighted in bold. Underlined-italic species names indicate species showing signs of under/overdispersion (Table S2.1). Displayed population sizes correspond to estimations derived from the framework outlined in the present paper after outlier-trimming.
Species without estimation using data collected by the EPOC-ODF scheme 2021-2022 correspond to species detected in less than 150 distinct sites.

	Species
	Estimation
ODF 2021-2023
	Confidence interval
shrinkage
	Estimation
ODF 2021-2022

	
	low
	mean
	up
	
	low
	mean
	up

	Eurasian Blackcap
	8.6M
	9.5M
	10.5M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdmLqfjNAjnAonsWIgQpUEZt-PEsZzAvCxlwgTldChASCWBF_TcNfyccdHIpDpuN7dEhKwigyHbL48lkR8JuOR-DfUv_9jZD5F4XbgeNLF_Q5qybq5HpHrUK5L1MVPQnHg5mI0I44uLP23hdz3XdwJXCZ80?key=_2xkAwgImhXPTt8TFI8HDg]
	12.7M
	14.0M
	15.6M

	European Robin
	7.7M
	8.5M
	9.4M
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	7.4M
	8.3M
	9.3M

	Common Chaffinch
	7.2M
	7.9M
	8.8M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeaprl14gOBGqq_dy9u_yHXT65k_mFJFvcDn3q1ltoLL9ViezwfejVH3yUC3aDdyTPSgtbXJgxy386bTzX8glN4kQDY-whdLYn2NeltRpRrc19G2rRUR6zs6PfSZQvWR1PaqIhqzWTs7tEsRObVu1G23Tea?key=_2xkAwgImhXPTt8TFI8HDg]
	9.2M
	10.2M
	11.4M

	Eurasian Blue Tit
	4.7M
	5.4M
	6.3M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfAyLZNUh1Ptw8bAOPT_BEXCHZMAP7Oxm9A2E-jlfnfcaNxu4eB9q-4LGzz9fQPA5v80xWNjk4BhbkyFiTGJzgnKB9HxImRXpbhtz8-rLPVT8evKiLCDdxF2ubfgNoisiKoa9k19lvGvbWRD6uxi7Cq0dLP?key=_2xkAwgImhXPTt8TFI8HDg]
	4.5M
	5.3M
	6.3M

	Great Tit
	4.9M
	5.4M
	6.1M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfP7CbgcG3u8zs3gxMJ-3qmNV-l4RjFogGSoYIMyzuzT5lUoyrQLZU2G5u7cGYttQaCL1aV1gLuZgWFwLVJdnKoVS818s4nl7AriIjyhO0wy854so_FZ6YySFodrVyteBeTGFQJn8iuboNPC4VB27I5aSUJ?key=_2xkAwgImhXPTt8TFI8HDg]
	4.8M
	5.4M
	6.2M

	Eurasian Blackbird
	4.0M
	4.5M
	5.1M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfWJq4g4DqMgYJ_zY0qa4ET7utBWe9GTidPqeAfZbHgDQAAgMvodjE3tV-3YzWIDPiLCb6WNwLofzFJhk6q7ExtuT2DGky07VfrrcraYedk4nftGhopxSXev6t1KHHZwd4_eEgbLBYqnYdR0g1WYkWL10S6?key=_2xkAwgImhXPTt8TFI8HDg]
	5.2M
	5.8M
	6.5M

	European Goldfinch
	3.0M
	4.1M
	5.5M
	/
	/
	/
	/

	Common Wood-Pigeon
	3.2M
	3.6M
	3.9M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeWULexJW6H7WBva7U1RtOOkU5WvWzygVW3-J_Fp9nRG8BJuwejQRnERCAAN4-_a3rYWmSEhLwxY_yM3VdeSyWUhytmuHcIkniMn8X_7WAl_mwZRGAfnLW9seZgX49XIoBu38m841y-Rbh1ztZKhbMy6q5o?key=_2xkAwgImhXPTt8TFI8HDg]
	3.4M
	3.8M
	4.2M

	Common Chiffchaff
	3.1M
	3.5M
	4.0M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXe18qcsAsKYWEtmQ0kVYIq0wEuDHkwFcQ3hv4VY3D-FRtU_swhpBFAz8EBl8eHm1GyvCga_moifSdMfqCiv5US089sS0WonbIE2V6DSyO3wpMLF-XFoOlIVvrkHjRtQCVvPW5dhmhCyRCNa1TSwkRB_jVvM?key=_2xkAwgImhXPTt8TFI8HDg]
	3.2M
	3.7M
	4.3M

	Eurasian Wren
	3.0M
	3.4M
	3.9M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdCWIlkGcM_MSwyTSinbsSrhWfn6OdpxCXeLFNfUlRJSMpMfuNj1jXeme2wnW9zSanRySOeDjKNWqwBo3nSgFSLs94HnevPDPTBIE5sMr9NsHTDXQucMdP2ckwG8ImXV-2Rx58qox4bWirQJ4a7ZiZHods?key=_2xkAwgImhXPTt8TFI8HDg]
	3.1M
	3.6M
	4.3M

	Barn Swallow
	1.4M
	2.0M
	2.9M
	/
	/
	/
	/

	Eurasian Linnet
	551.3K
	1.7M
	5.6M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXctRi9FtIFOhGeDbWNM1o_rhntxC3UdLAmTdh8aD7PM1g7HrfVfr0tzFdGEc12NhKDudwP99Y6uaCX51bzXq5_ZHjjdyHdUVUrLK0WD7nhyWYTwb4UdVX_MEnAlOsZND5P1dErSv64csD5rVV8wU48TfflG?key=_2xkAwgImhXPTt8TFI8HDg]
	1.7M
	3.2M
	6.0M

	Coal Tit
	3.0M
	1.7M
	5.2M
	/
	/
	/
	/

	Eurasian Skylark
	1.5M
	1.5M
	2.1M
	/
	/
	/
	/

	Short-toed Treecreeper
	1.1M
	1.3M
	1.6M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeO58-LRphXdQuL4V3Cz7LWNHMmwJ6vRpfzwrFrje2RtoFVh9eX7ibh43CnB5M3nUXJj6gUK5ppsDzlEMw8kcWhI0rMHjjLxA7NaJePHa7VF-JsU5tJRwIMMZVmnq_axbVDD30XGGkU14LZPeRcF7Ryewb7?key=_2xkAwgImhXPTt8TFI8HDg]
	1.6M
	2.0M
	2.5M

	Firecrest
	962.6K
	1.3M
	1.8M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXct6Odj4-n5weF3FbTqgkEoCP3v4bR2xCryXjiIjB2VLC_oFiAS2k6Qbyw2O65IaZcuIWibmhv7nUm7dcfQhkhkOoP7j1_7zbkUQkdgewiJwdjUN44Ea_6dVAZoxrsHjCo7bqgfWy68-Rj7O7LSv3m6g9E?key=_2xkAwgImhXPTt8TFI8HDg]
	855.9K
	1.2M
	1.7M

	Eurasian Jay
	1.1M
	1.3M
	1.5M
	/
	/
	/
	/

	Eurasian Magpie
	900.9K
	1.2M
	1.8M
	/
	/
	/
	/

	Dunnock
	895.6K
	1.1M
	1.5M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcDn29sMozarmiuT5cc2XKP2LwhZMXZv94YeQj1JSx3AVYwMjGoBco7qJ7F0id6CCxOL7p5miZE1K_meopv_17NlZj7QHa7K2rbzQyreiTCiJEGQD-_x2p6Z6Z0BanBu9RrZ1c41mzPmif86QV1rjiFbzGz?key=_2xkAwgImhXPTt8TFI8HDg]
	971.1K
	1.3M
	1.8M

	Song Thrush
	966.4K
	1.1M
	1.2M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcG8YBJunfGpVMRTeqfNVXTlrGKYmPcqmNfKcVYo6ntgKDv5J5OBY5mpV-104gm8BZcYnX9nLZJWRF_tPvXkW1mRECynCFB9IuEUNZlPhWYV8gUmKc5Ys9c0OUHGiVbgb-ukxruvig-WC0YJOA79ObNLlE-?key=_2xkAwgImhXPTt8TFI8HDg]
	1.4M
	1.7M
	2.2M

	White Wagtail
	713.4K
	1.0M
	1.5M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcQdxSF4ViBsEoDKxPNNvIICNgdKQOxktMZYNOVs0BRt4YT_7DYa0BiH1m9yu6Kdkt7FPzK9srlE6ZRfH3b8262miLeW43eTRuSoFJHlgsrMTl5Di5euXPZUOtXBL-BIkSWY5U15KKe4pY0kcZGkDehUS0?key=_2xkAwgImhXPTt8TFI8HDg]
	895.6K
	1.6M
	2.8M

	Eurasian Nuthatch
	831.3K
	1.0M
	1.3M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdl_hxLZt4XZESGTRj1r4YlVgRAze9oOMBq-ev1QBbvuSvnzZ651kwCx5fl8ZFEZUs62fYESMA1Qo3GKUbsdcO1pkdMfONaRyuNULN82ViidLbEjw6B3Ik5e-UJREPsNjaQa8WKdG0RB_ZvqglK8qoQfaaO?key=_2xkAwgImhXPTt8TFI8HDg]
	1.3M
	1.9M
	2.6M

	Goldcrest
	1.3M
	980.6K
	2.7M
	/
	/
	/
	/

	Cirl Bunting
	778.7K
	968.5K
	1.4M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeK6hQYOncstb3RL-fL5kMPRkCdUaQnDRzkQwQujysCkDusW5yh-LWFLiTxSW10t2qGap85HpaK420M4tf8XNqwCd4EyKJSV4nSooHUByCfEnRPnuoFMCAu_YkaavGvQtwhHJu81tsiqHnwC694MB5Yj10?key=_2xkAwgImhXPTt8TFI8HDg]
	595.3K
	798.0K
	1.1M

	Black Redstart
	717.1K
	966.4K
	1.3M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeYjMiEDdWzgp1p2mbC3R99RbmcPFe71Q_6vd5pGoihJqEcTBH6ehNZQSSZX3IoKNlNm25AHMYEQU9QdtAn_4oqiV6doSpCBCqfjkGu3q2s27eluHbnUkqiSk-34T4XCuf2X088N0WxVVpld4pjAgg9Gvg?key=_2xkAwgImhXPTt8TFI8HDg]
	834.2K
	1.1M
	1.5M

	Great Spotted Woodpecker
	752.6K
	930.2K
	1.2M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdH_fLao8511FWABWtYV64uYvMZz4zs5ZfZa4bDU1-OH96l0sHRX0GyzZbaZ2SN2XPykYbV2m_yCukpONZsDGOiZbXkTY2YgxZqlB7U3k5RkWlQV8rw7bUrgha41HEsUUfDkDX9BostTbjw1MOKg19FF67y?key=_2xkAwgImhXPTt8TFI8HDg]
	830.0K
	1.0M
	1.3M

	Eurasian Collared-Dove
	716.6K
	903.1K
	1.2M
	/
	/
	/
	/

	European Greenfinch
	666.0K
	881.2K
	1.2M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXf48A-4EqNbfZ4Mjj_CcarXaNGkGI7R80FsPhL5nC4EcFWR2f_76-1XKht-p3nvkNYcrlDdMA1G02ibCViJPkYsnPYwl8jlQWYqyvBjvCmeKPnRAyT4_yT6F_jJcf23kIrAtrjruEgOwDo6sgJyEt81xxpV?key=_2xkAwgImhXPTt8TFI8HDg]
	604.7K
	823.3K
	1.1M

	Common Nightingale
	739.8K
	874.9K
	1.0M
	/
	/
	/
	/

	Meadow Pipit
	237.2K
	777.3K
	2.9M
	/
	/
	/
	/

	Hawfinch
	422.3K
	747.4K
	1.4M
	/
	/
	/
	/

	European Stonechat
	494.2K
	730.1K
	1.1M
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeyJv9-qydWV7cn9H6BkW30TqTDauCXpmwLTeZI1EKBLdGCCP8tLEq6m5KD6fi27V6ZyiOJSlc2jMEMV-AJ54SxxVUd_xCDz_TVkqEvQFvh_xZS3iwv-9e_QEY6xaJzlVwhPW_fy0P3DauTVvF4uF9NjtwK?key=_2xkAwgImhXPTt8TFI8HDg]
	490.3K
	783.9K
	1.3M

	European Serin
	532.4K
	714.8K
	979.5K
	/
	/
	/
	/

	Marsh Tit
	440.1K
	672.8K
	1.1M
	/
	/
	/
	/

	Greater Whitethroat
	475.9K
	613.5K
	795.1K
	/
	/
	/
	/

	Eurasian Sparrowhawk
	30.2K
	603.5K
	7.3M
	/
	/
	/
	/

	Melodious Warbler
	379.2K
	499.1K
	662.2K
	/
	/
	/
	/

	Crested Tit
	312.2K
	492.5K
	840.5K
	/
	/
	/
	/

	Yellowhammer
	370.4K
	453.6K
	698.9K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdr_k4xBsR3tSwSQwM4xsWMjBd4f9s2N84bdaTqFBCTD1vT46yq2CKOdFkAN7dwNstUSfHqRQrJzHroPqdKl8ZiONNV9aOCGzDgN31rUipeLil1jKe6mU4eoI7SjD0ehfQ5GOKbpQfDLqvGSchd6x7FWA8j?key=_2xkAwgImhXPTt8TFI8HDg]
	414.8K
	518.7K
	815.6K

	Eurasian Bullfinch
	269.1K
	437.2K
	1.1M
	/
	/
	/
	/

	Red-backed Shrike
	244.1K
	419.9K
	752.0K
	/
	/
	/
	/

	Common Buzzard
	270.6K
	367.8K
	502.2K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfEDZJVm460tZCEMU-bVKlRB3zwu3EKm4UVtH-Oyc9-7NSPa2Ucq_HC8eBOHxDwsrklf_cFfszYlatcNDLxSph9pCwRIXuqAXNH1Y31eKGCKkE_MwGwe9HY82FJQhXM_p3H3bFIyNWZLp4BBS_1Dc9fOyiF?key=_2xkAwgImhXPTt8TFI8HDg]
	380.5K
	494.0K
	641.7K

	European Turtle-Dove
	265.3K
	344.1K
	449.8K
	/
	/
	/
	/

	Mistle Thrush
	296.2K
	341.4K
	417.2K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfraCC-yhfw1zVcNzfaB98frr0YiOcg989NjURraFWRsRLXt5kzZimpMVOSL-owbVRE0sA3iCswqVYUFrY-ivfWx9dobus7GesQnJuQ-w2gbJ6oNASA4r3oZL4OCG6-lTUBuThH1NjxMHHzVtNfUZgPH-4k?key=_2xkAwgImhXPTt8TFI8HDg]
	332.4K
	406.5K
	547.1K

	Western Bonelli's Warbler
	148.8K
	322.5K
	757.7K
	/
	/
	/
	/

	Eurasian Golden Oriole
	244.9K
	317.7K
	409.3K
	/
	/
	/
	/

	Eurasian Green Woodpecker
	263.2K
	316.1K
	380.8K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcGXx3i47CTMxLr6VNQbk-dCXwpTJi9BRgpMqycidCLXs4HEAKFTdKtTjxRMn2LWTImD_T_LznvKv43pr21tXPr1KHXUgAY0yXSyEhKN0KtOmPIPNHxa00pRU5gL7k6HMe9QpL7_Blbngerhm7SPyzmdtM0?key=_2xkAwgImhXPTt8TFI8HDg]
	337.4K
	414.6K
	509.1K

	Ring-necked Pheasant
	196.1K
	293.4K
	434.3K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfXlBDNNob3DguqNTyophdWDBKhEe-584UuJJ8I4S6H9qr1V8YK1XQGf52bWGSVnESzofiZZT4e99K2RaOmosLJTQ0qyvl_txVBhKYgbF0zdxuU-Rx-TUiLScO74lRrNpCyfCNvqHbD78d3yfH56-mN6BRJ?key=_2xkAwgImhXPTt8TFI8HDg]
	176.6K
	274.4K
	420.1K

	Western Yellow Wagtail
	276.0K
	249.9K
	410.5K
	/
	/
	/
	/

	Tree Pipit
	105.4K
	195.3K
	355.6K
	/
	/
	/
	/

	Corn Bunting
	150.1K
	194.4K
	254.3K
	/
	/
	/
	/

	Wood Lark
	153.1K
	192.9K
	245.2K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdkTZJd4FmeNgOIC06XlEe45-aUtMENAv2bncP5UTN78toZ9q_6tcvQzp68wikI64j5ndfdQJ-qDAA0tqcQAKBvDYGi4JhghCoAMLAUtoDt4vHM7bcsvAI5aPCVElw4cFxmCUI47vARBl9lJD7Hnpx8t5g?key=_2xkAwgImhXPTt8TFI8HDg]
	135.2K
	201.1K
	305.7K

	Eurasian Kestrel
	126.1K
	192.5K
	295.9K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXe-eg6DQ7NG-HQxsNoEplnz0hoEwWkYOnNGm0TOEsCQ9XM3cKdrM4Eo7nAQ2Vf9Ha-yQ8oaPjTZlDo5p6977qX5MjndKyKHBngBr0zOC6QkAwpqv-KBaK-xLWU0LOQIy1XXuydiMYxO9_QOaZt0X5NoSUwz?key=_2xkAwgImhXPTt8TFI8HDg]
	148.2K
	233.0K
	368.5K

	Common Cuckoo
	129.8K
	162.3K
	199.9K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfz2sc2GnukaBkiOfJ5EIje1AOGSiOu9OO8h_mV6YkcKePTKrjZPY4G8S8DCEc-Acs2yNhILClWMT8qlSqnV4oCg5khaBUddZDrzKaQlVHcodb69_DWFYsWQLWjLZVQxwWCiKa11rb4G5Ws3i4HrNFBkt4?key=_2xkAwgImhXPTt8TFI8HDg]
	770.2K
	1.7M
	3.7M

	Common Redstart
	39.3K
	129.8K
	283.0K
	/
	/
	/
	/

	Willow Warbler
	34.5K
	113.1K
	341.6K
	/
	/
	/
	/

	Common Raven
	26.0K
	104.4K
	340.2K
	/
	/
	/
	/

	Cetti's Warbler
	54.3K
	80.6K
	124.2K
	/
	/
	/
	/

	Zitting Cisticola
	40.1K
	64.1K
	106.6K
	/
	/
	/
	/

	Black Woodpecker
	26.6K
	44.0K
	71.9K
	/
	/
	/
	/

	Stock Dove
	20.3K
	42.0K
	86.6K
	/
	/
	/
	/

	Eurasian Hoopoe
	25.3K
	41.1K
	64.5K
	[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdcaFywbjwtu4REAvbrcOqRqAn_iVsP91XJ1cuunoMdP7r8N4BBvHCaG3d-L4v4UfvEwgqygPan_1Ejag7kGCedP07sMNLayqKSzLroOidDYSPSx-ZA9Dmrw6J3bl2FQKKwLb4cQz2MwNfGnWPEF_ahs7Jn?key=_2xkAwgImhXPTt8TFI8HDg]
	31.7K
	52.1K
	83.0K

	Middle Spotted Woodpecker
	15.9K
	31.1K
	65.7K
	/
	/
	/
	/




[bookmark: _Toc168054869]Estimates stability

We assessed the stability of the estimated population size, over previously known breeding locations (Issa & Muller, 2015), by measuring the coefficient of variation of the two uncertainty ranges, before and after application of the post-prediction process described in Fig 2.
Out of the 54 species with convenable C values, eight species : Eurasian skylark (Alauda arvensis), Cirl bunting (Emberiza cirlus), Western Yellow wagtail (Motacilla flava), Stock dove (Columba oenas), Goldcrest (Regulus regulus), Crested tit (Lophophanes cristatus), Eurasian Bullfinch (Pyrrhula pyrrhula) and Yellowhammer (Emberiza citrinella) showed large discrepancies (CV > 30%) between the two estimates. 
Table S2.3 - A comparison of the 54 species, with converging HDS model (Table S2.1), population size estimates before and after trimming of extreme predicted abundance values, as shown in Figure 2, and the coefficient of variation (CV) calculated using uncertainty ranges (up - low). The CV was measured using population size estimated over previously known breeding locations.The blue gradient is based on the distribution quantile of the CV values with blue cell shading highlighting species with great discrepancies between the two population sizes estimated.

	Species
	Untrimmed
	Outlier-trimmed
	CV
(%)

	
	low
	mean
	up
	low
	mean
	up
	

	Eurasian Blackcap
	8.6M
	9.5M
	10.5M
	8.6M
	9.5M
	10.5M
	0.0

	European Robin
	7.7M
	8.5M
	9.5M
	7.7M
	8.5M
	9.4M
	2.3

	Common Chaffinch
	7.2M
	8.0M
	8.9M
	7.2M
	7.9M
	8.8M
	4.7

	Eurasian Blue Tit
	4.7M
	5.4M
	6.4M
	4.7M
	5.4M
	6.3M
	0.8

	Great Tit
	4.9M
	5.4M
	6.1M
	4.9M
	5.4M
	6.1M
	0.0

	Eurasian Blackbird
	4.0M
	4.7M
	5.6M
	4.0M
	4.5M
	5.1M
	24.1

	European Goldfinch
	3.0M
	4.3M
	6.1M
	3.0M
	4.1M
	5.5M
	16.3

	Common Wood-Pigeon
	3.2M
	3.6M
	4.0M
	3.2M
	3.6M
	3.9M
	1.5

	Common Chiffchaff
	3.1M
	3.5M
	4.0M
	3.1M
	3.5M
	4.0M
	1.0

	Eurasian Wren
	3.0M
	3.5M
	4.2M
	3.0M
	3.4M
	3.9M
	16.6

	Barn Swallow
	1.4M
	2.1M
	3.2M
	1.4M
	2.0M
	2.9M
	12.7

	Eurasian Linnet
	551.3K
	1.7M
	5.7M
	551.3K
	1.7M
	5.6M
	0.6

	Eurasian Skylark
	1.5M
	2.3M
	3.7M
	1.5M
	1.5M
	2.1M
	85.0

	Short-toed Treecreeper
	1.1M
	1.3M
	1.6M
	1.1M
	1.3M
	1.6M
	0.1

	Firecrest
	962.6K
	1.3M
	1.8M
	962.6K
	1.3M
	1.8M
	0.4

	Dunnock
	895.6K
	1.2M
	1.8M
	895.6K
	1.1M
	1.5M
	26.5

	Song Thrush
	966.4K
	1.1M
	1.3M
	966.4K
	1.1M
	1.2M
	9.7

	White Wagtail
	713.4K
	1.0M
	1.5M
	713.4K
	1.0M
	1.5M
	0.0

	Eurasian Nuthatch
	831.3K
	1.0M
	1.3M
	831.3K
	1.0M
	1.3M
	0.0

	Goldcrest
	1.3M
	12.0M
	197.5M
	1.3M
	980.6K
	2.7M
	139.5

	Cirl Bunting
	778.7K
	1.2M
	2.0M
	778.7K
	968.5K
	1.4M
	50.5

	Black Redstart
	717.1K
	980.7K
	1.3M
	717.1K
	966.4K
	1.3M
	4.8

	Great Spotted Woodpecker
	752.6K
	976.6K
	1.3M
	752.6K
	930.2K
	1.2M
	14.7

	European Greenfinch
	666.0K
	886.9K
	1.2M
	666.0K
	881.2K
	1.2M
	1.3

	Common Nightingale
	739.8K
	885.5K
	1.1M
	739.8K
	874.9K
	1.0M
	3.5

	Hawfinch
	422.3K
	779.2K
	1.6M
	422.3K
	747.4K
	1.4M
	16.7

	European Stonechat
	494.2K
	734.9K
	1.1M
	494.2K
	730.1K
	1.1M
	1.9

	European Serin
	532.4K
	730.2K
	1.0M
	532.4K
	714.8K
	979.5K
	4.2

	Marsh Tit
	440.1K
	728.9K
	1.3M
	440.1K
	672.8K
	1.1M
	21.6

	Greater Whitethroat
	475.9K
	613.6K
	795.6K
	475.9K
	613.5K
	795.1K
	0.1

	Eurasian Sparrowhawk
	30.2K
	608.0K
	7.6M
	30.2K
	603.5K
	7.3M
	2.9

	Melodious Warbler
	379.2K
	500.9K
	665.6K
	379.2K
	499.1K
	662.2K
	0.9

	Crested Tit
	312.2K
	549.3K
	1.2M
	312.2K
	492.5K
	840.5K
	33.5

	Yellowhammer
	370.4K
	712.6K
	1.8M
	370.4K
	453.6K
	698.9K
	87.3

	Eurasian Bullfinch
	269.1K
	1.2M
	12.4M
	269.1K
	437.2K
	1.1M
	123.7

	Red-backed Shrike
	244.1K
	434.0K
	818.4K
	244.1K
	419.9K
	752.0K
	8.7

	Common Buzzard
	270.6K
	369.6K
	516.2K
	270.6K
	367.8K
	502.2K
	4.1

	European Turtle-Dove
	265.3K
	346.5K
	454.3K
	265.3K
	344.1K
	449.8K
	1.7

	Mistle Thrush
	296.2K
	373.0K
	474.5K
	296.2K
	341.4K
	417.2K
	27.1

	Western Bonelli's Warbler
	148.8K
	334.4K
	852.3K
	148.8K
	322.5K
	757.7K
	10.2

	Eurasian Golden Oriole
	244.9K
	318.0K
	410.1K
	244.9K
	317.7K
	409.3K
	0.3

	Eurasian Green Woodpecker
	263.2K
	316.2K
	381.2K
	263.2K
	316.1K
	380.8K
	0.2

	Ring-necked Pheasant
	196.1K
	294.5K
	437.4K
	196.1K
	293.4K
	434.3K
	0.9

	Western Yellow Wagtail
	276.0K
	651.1K
	1.6M
	276.0K
	249.9K
	410.5K
	115.8

	Tree Pipit
	105.4K
	197.0K
	365.2K
	105.4K
	195.3K
	355.6K
	2.7

	Corn Bunting
	150.1K
	196.2K
	257.8K
	150.1K
	194.4K
	254.3K
	2.3

	Wood Lark
	153.1K
	195.6K
	249.9K
	153.1K
	192.9K
	245.2K
	3.5

	Eurasian Kestrel
	126.1K
	192.5K
	296.2K
	126.1K
	192.5K
	295.9K
	0.1

	Common Cuckoo
	129.8K
	162.3K
	200.0K
	129.8K
	162.3K
	199.9K
	0.1

	Common Redstart
	39.3K
	129.8K
	283.0K
	39.3K
	129.8K
	283.0K
	0.0

	Willow Warbler
	34.5K
	113.5K
	343.9K
	34.5K
	113.1K
	341.6K
	0.5

	Black Woodpecker
	26.6K
	45.7K
	79.5K
	26.6K
	44.0K
	71.9K
	11.0

	Stock Dove
	20.3K
	54.9K
	146.5K
	20.3K
	42.0K
	86.6K
	44.0

	Eurasian Hoopoe
	25.3K
	41.6K
	65.4K
	25.3K
	41.1K
	64.5K
	1.6




[bookmark: _Toc168054870]S3 : Environmental data formatting
[bookmark: _Toc168054871]Selection of reduced PCA axes for habitat cover

In order to limit the number of variables used to calibrate HDS models and help model convergence (Fig S3.1), we decided to restrain the number of PCA axes for habitat cover variables.
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXffljlVA_IuYHjgaigpZU-D7noVZrZyjc8-xuYB61Q8VHMaRO28zbdpoEcr5MiFaO1AbEVKbrT3jRRF2Xws4gC4bhD8Bwy4yM0f87HX9F7Plxku379N5P7K3AHPmQ69WfinYzjnnGWlafwDCubU7ftDW3o?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S3.2 - Variance explained scree plot from 7-class habitat cover PCA.

Explained variance varied from 23.1% to 11.6% on retained six axes (Fig S3.2). After exploration of variable contributions and their associated map projections (Fig S3.3 - S3.4) we decided to use PCA axes 1, 2 and 5, corresponding to 54.71% of explained variance, in order to cover Forets, Urban, Pastures, Annual and Perennial crops gradients. Due to the scheme protocol not targeting wetland birds and habitats, we decided to discard the sixth PCA axis, which showed little to none variation across metropolitan France (Fig S3.4). This specific habitat is monitored through other schemes such as the wetlands network (Moussy et al., 2022).
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdAetpxWVVbJS3oTlhDwlznhG4T6Nxzv78P6AV6crGkINmcksJ6Py9y8FWdMWkTiUWeZVqqDFwB8Iy2qBn32ONHR4ukGcwKgp8hxQ0B3iqYrOPqSlXx81zcOsk9qoQCCvxEFBUDKP31fGjUceed5c0TKyuG?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S3.3 - Variable contribution plots for PCA axes. Each plot corresponds to the projection over the PCA axis in order to highlight the most influential variables.
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXc5PXhwrGxBrSyVSElvcBeQ8Z-o6Yd075_RMJDn90cxKCLDkAc56IX0cAZX8OBfPnkP0dGdjRzNQAKCjRhGKDkmPLvQypp4y7iNt2ZOZSaQWg5-FcTXPaXbWJs0gRZiNXvEgbJklSOHgzwP7FWFXarC8l_0?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S3.4 - Projection maps of PCA axes across metropolitan France.

Table S3.1 - Aggregation table for habitat cover using Theia OSO (Thierion et al., 2022) at 10m resolution.
	OSO class
	Aggregation

	
	Seven-class
	Three-class

	1
	Urban
	Artificial

	2
	
	

	3
	
	

	4
	
	

	5
	Annual crops
	Open

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	14
	Perennial crops
	

	15
	
	

	18
	Pastures
	

	13
	Grasslands
	

	19
	
	

	20
	Minerals / Water bodies
	

	21
	
	

	22
	
	

	23
	
	

	16
	Forests
	Forests

	17
	
	




[bookmark: _Toc168054872]S4 : Distance of observation : barycenter proxy

For our study, we gathered data using both precise observer locations and approximated observer locations based on the observations barycenter. In the latter case, the observer locations were approximated using observations barycenter. The goal of this appendix is to assess if this approximation could have an effect on a posteriori measured observation distance.
We subsetted our initial dataset using 15 756 lists (i.e. 65% of the global dataset) with registered GPS location of observers. From this subset, we measured the barycenter of observations, in order to measure observation distance given the two types of observer positions, on the same observations. A similar pattern of observation distance distribution emerges between observer positions types (Fig S4.1A). When we estimate differences such as :

We can see (Fig S4.1B) that the distribution of observation distance differences is slightly offset from 0, depicted as the solid red line. The average observation distance difference is 8.01 m. This suggests that on average observation distances measured using observers GPS locations are greater than those obtained using observation barycenters. This average difference should be taken into account, as the lowest possible resolution during the formation of distance bin classes, in order to limit misclassification of distance class while using these two types of distance data. For our study, the lowest resolution used for distance classes was for the Goldcrest (Regulus regulus) with 18m.
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXc05qiXlQJnOfwahV1rVHo91Bz5Bxr7UMABYOb2x9CgidQ66nUdckEJpkOlMj5nOsQzTM9zw068sS9poXHGLyL9doSjykOMLhLE_tp9AUa-MZjUGX5ZiD4Va9uX70hOJnZWZlf301JlYHtcfkRh7R45R4Rd?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S4.1 - (A) Density plot of a posteriori measured observation distances given observer position being GPS-tracked or approximated as observations barycenter. (B) Distribution of differences between the two observers positions. Solid red line indicates 0 while dotted blue lines correspond to the 2.5% and 97.5% of the distribution.
[bookmark: _Toc168054873]

S5 : Global overview of HDS framework

Hierarchical Distance sampling (HDS) seeks to model spatial variation of abundance while taking account of the detection process (Kéry & Royle, 2015). As Conventional Distance sampling assumes perfect detection (Buckland et al., 2015), HDS relaxes this assumption by assessing the probability that the individual is present and available for detection during survey occasions (Nichols et al., 2009) through multiple visits at the same site.
Considering a population following Poisson distribution with mean [image: https://lh7-us.googleusercontent.com/b5KBAeVMUpc-JSmZzrfDdRwWUU12Y7prBhojOQVPPSydFk_W7UtWxifnXGojb8f3u_-yKCzhN4ywezXetSzv-G5_Unp-d7HuyuU7eKLo43fQHo4hirF-s9qPfw_K6kZeQ1_IzK3fIPOQWRw2owmgijw], at each site i = 1,2,..,I we have the local population  :
(i)  (1.1)
Given multiple visits j (j = 1,2,..,J), at site i, the number of individuals available for detection  follows binomial outcomes from the local population  with probability of availability  :
(ii)  (1.2)
For each site i and visit j, observers measure the distance of observation between themselves and observed individuals. A vector of cell probabilities  derived from a detection function p (Buckland et al., 2015) assigns probabilities to distinct distance bins. Observation  can then be described as a multinomial outcome given the number of individuals available for detection and its distance : 
(iii)  (1.3)
We used the secondary candidate set strategy (Fig S2.1) as described in Morin et al. (2020), where each state of the HDS is calibrated from primary candidate sets (Table S5.1) while others are kept constant. We averaged predictions from the final candidate set in order to obtain prediction maps and population size estimates.


Table S5.1 - Ensemble of sub-models tested in the secondary candidate set approach (Morin et al., 2020). Count column depicts the number of times each sub-processes was included in the final candidate sets (Figure X2 of the main text), across all studied species.
(*) For the hour effort covariate, we used minutes from sunrise estimated from site longitude, latitude and date of lists completion.
	States
	Sub-models
	Counts

	Detection
	~ Distance to roads
	7

	
	~ Distance to roads + Proportion of artificial lands (100m)
	0

	
	~ Distance to roads + Proportion of open lands (100m)
	28

	
	~ Distance to roads + Proportion of forests (100m)
	37

	Availability
	~ Julian date
	26

	
	~ Julian date + Julian date²
	33

	
	~ Hour (*)
	16

	
	~ Hour + Hour²
	19

	
	~ Julian date + Hour
	26

	
	~ Julian date + Julian date² + Hour
	38

	
	~ Julian date + Hour + Hour²
	33

	
	~ Julian date + Julian date² + Hour + Hour²
	43

	Abundance
	~ 3 Bioclimatics PCA axis + 3 Habitat cover PCA axis 
	63




[bookmark: _Toc168054874]S6 : Species population sizes comparison table
[bookmark: _Toc168054875]Comparison ArGeom and HDS
Table S6.1 - Results table of the 54 species with converging HDS model and their associated population sizes, in number of breeding pairs either estimated from the number of singing male encountered or the total number of adults divided by two, see table S2.1 for more details.
Underlined-italic red species names (n = 8) correspond to species not used for the estimates comparison due to important variations between untrimmed and outlier-trimmed predictions (see, Table S2.3) not used for the estimates comparison.
Species habitat specialisation is derived from the FBBS (Godet et al., 2015). Species conservation status is derived from the IUCN red list for birds in France (UICN France et al., 2016). 2012 ArGeom estimates are retrieved from Issa and Muller (2015) population size estimates, while 2023 estimates correspond to their actualization using FBBS trends (Table S2.1). ArGeom uncertainty corresponds to the decimal logarithm of the difference between maximal and minimal estimated population. Shown HDS estimates correspond to the population size over the known breeding area of the 2012 atlas, see Table S6.2 for population size over the full metropolitan France.
Species mean density and availability estimated through HDS correspond to λ and φ states intercepts in natural scales. Significant intercept ( = 0.05) are represented in bold, near significant intercept ( = 0.1) are followed with an (*). Maximal distance of observation, in meters, represents the further distance bin after right-truncation of 5% of extreme distance values.
Additional informations in regards to HDS calibration are indicated, such as the chosen key function (hn : half-normal ; hr : hazard-rate); chosen distribution (P : Poisson; NB = Negative binomial) used for HDS abundance model, and measure of the overdispersion parameter (C).
The relative difference between HDS and ArGeom estimates () is represented over three categories : (i) ArGeom estimates greatly inferior to HDS estimates (< -0.2) ; (ii) equivalent and (iii) ArGeom estimates greatly superior to HDS estimates (> 0.2) of ArGeom population size estimations in red,beige and green cell shading respectively. ArGeom midpoints and HDS estimated population size are expressed in pairs.


	Species
	Habitat
specialization
	Conservation
status
	ArGeom
	HDS
	Ĉ
	δmean
(%)

	
	
	
	Midpoints
	Range
uncertainty
	Estimation
	Mean
density
(ind/km2)
	Mean
detection
probability
	Max
distance (m)
	Key
function
	Mixture
	
	

	
	
	
	2012
	2023
	
	low
	mean
	up
	
	
	
	
	
	
	

	Eurasian Blackcap
	Generalist
	LC
	6.5M
	7.1M
	6.51
	8.6M
	9.5M
	10.5M
	16.21
	1.00
	210
	hr
	P
	1.01
	−0.29
	

	European Robin
	Forest
	LC
	4.5M
	7.2M
	6.68
	7.7M
	8.5M
	9.4M
	27.51
	0.76
	170
	hn
	P
	1.01
	−0.17
	

	Common Chaffinch
	Generalist
	LC
	9.0M
	8.3M
	6.56
	7.2M
	7.9M
	8.8M
	12.99
	1.00 (*)
	225
	hr
	P
	1.02
	0.04
	

	Eurasian Blue Tit
	Generalist
	LC
	3.2M
	3.5M
	6.21
	4.7M
	5.4M
	6.3M
	18.89
	1.00
	140
	hn
	P
	1.01
	−0.42
	

	Great Tit
	Generalist
	LC
	5.5M
	5.4M
	6.47
	4.9M
	5.4M
	6.1M
	17.69
	0.99
	210
	hn
	P
	1.04
	0.00
	

	Eurasian Blackbird
	Generalist
	LC
	6.5M
	6.1M
	6.45
	4.0M
	4.5M
	5.1M
	7.61
	0.98
	290
	hr
	P
	1.06
	0.29
	

	European Goldfinch
	Urban
	VU
	1.5M
	1.7M
	6.06
	3.0M
	4.1M
	5.5M
	12.13
	1.00
	125
	hr
	P
	1.02
	−0.82
	

	Common Wood-Pigeon
	Generalist
	LC
	2.5M
	3.7M
	6.17
	3.2M
	3.6M
	3.9M
	12.82
	1.00
	295
	hn
	P
	1.14
	0.02
	

	Common Chiffchaff
	Forest
	LC
	3.2M
	3.2M
	6.17
	3.1M
	3.5M
	4.0M
	12.24
	1.00 (*)
	205
	hn
	P
	1.00
	−0.09
	

	Eurasian Wren
	Forest
	LC
	4.0M
	3.4M
	6.23
	3.0M
	3.4M
	3.9M
	10.02
	1.00
	180
	hn
	P
	1.01
	0.00
	

	Barn Swallow
	Urban
	NT
	1.3M
	1.2M
	5.89
	1.4M
	2.0M
	2.9M
	5.23
	1.00
	175
	hr
	P
	1.20
	−0.51
	

	Eurasian Linnet
	Farmland
	VU
	750.0K
	1.0M
	5.83
	551.3K
	1.7M
	5.6M
	2.58 (*)
	0.84
	140
	hn
	NB
	1.17
	−0.53
	

	Eurasian Skylark
	Farmland
	NT
	1.6M
	1.5M
	5.80
	1.5M
	1.5M
	2.1M
	1.99
	1.00
	275
	hn
	NB
	1.25
	−0.03
	

	Short-toed Treecreeper
	Forest
	LC
	1.2M
	1.4M
	5.90
	1.1M
	1.3M
	1.6M
	4.66
	1.00 (*)
	175
	hn
	P
	1.04
	0.05
	

	Firecrest
	Forest
	LC
	700.0K
	809.2K
	5.67
	962.6K
	1.3M
	1.8M
	3.77
	1.00
	115
	hn
	P
	1.01
	−0.46
	

	Dunnock
	Generalist
	LC
	1.5M
	1.1M
	5.88
	895.6K
	1.1M
	1.5M
	3.15
	1.00
	170
	hr
	P
	0.96
	0.02
	

	Song Thrush
	Forest
	LC
	1.5M
	1.6M
	6.02
	966.4K
	1.1M
	1.2M
	3.70
	0.67
	330
	hr
	P
	1.10
	0.36
	

	White Wagtail
	/
	LC
	550.0K
	523.0K
	5.46
	713.4K
	1.0M
	1.5M
	3.93
	0.77
	175
	hr
	P
	1.10
	−0.66
	

	Eurasian Nuthatch
	Forest
	LC
	1.5M
	1.0M
	5.83
	831.3K
	1.0M
	1.3M
	3.07
	0.45
	240
	hr
	P
	1.10
	0.00
	

	Goldcrest
	Forest
	NT
	650.0K
	350.4K
	5.21
	1.3M
	980.6K
	2.7M
	0.33
	1.00
	90
	hn
	P
	0.99
	−0.95
	

	Cirl Bunting
	Farmland
	LC
	300.0K
	344.1K
	5.36
	778.7K
	968.5K
	1.4M
	1.57
	0.69
	220
	hr
	P
	0.95
	−0.95
	

	Black Redstart
	Urban
	LC
	950.0K
	855.0K
	5.80
	717.1K
	966.4K
	1.3M
	1.30
	1.00
	200
	hr
	P
	1.06
	−0.12
	

	Great Spotted Woodpecker
	Forest
	LC
	550.0K
	632.5K
	5.54
	752.6K
	930.2K
	1.2M
	3.04
	0.59
	320
	hn
	NB
	1.31
	−0.38
	

	European Greenfinch
	Urban
	VU
	1.5M
	862.5K
	5.76
	666.0K
	881.2K
	1.2M
	1.45
	0.94
	215
	hr
	P
	1.12
	−0.02
	

	Common Nightingale
	Generalist
	LC
	750.0K
	714.8K
	5.68
	739.8K
	874.9K
	1.0M
	2.19
	1.00
	305
	hn
	P
	1.12
	−0.20
	

	Hawfinch
	Forest
	LC
	80.0K
	66.0K
	4.52
	422.3K
	747.4K
	1.4M
	2.02
	0.34 (*)
	130
	hn
	P
	1.01
	−1.68
	

	European Stonechat
	Farmland
	NT
	250.0K
	307.8K
	5.09
	494.2K
	730.1K
	1.1M
	1.23 (*)
	1.00
	160
	hn
	P
	1.19
	−0.81
	

	European Serin
	Urban
	VU
	375.0K
	361.1K
	5.38
	532.4K
	714.8K
	979.5K
	1.62
	1.00
	155
	hn
	P
	1.02
	−0.66
	

	Marsh Tit
	Forest
	LC
	800.0K
	418.4K
	5.32
	440.1K
	672.8K
	1.1M
	1.49
	0.87
	130
	hr
	P
	0.99
	−0.47
	

	Greater Whitethroat
	Farmland
	LC
	1.0M
	944.0K
	5.75
	475.9K
	613.5K
	795.1K
	2.12
	1.00
	185
	hr
	P
	1.08
	0.42
	

	Eurasian Sparrowhawk
	/
	LC
	47.3K
	41.3K
	3.87
	30.2K
	603.5K
	7.3M
	2.07
	0.05
	295
	hn
	P
	1.13
	−1.74
	

	Melodious Warbler
	Generalist
	LC
	675.0K
	553.5K
	5.57
	379.2K
	499.1K
	662.2K
	1.73
	0.25
	175
	hr
	P
	1.08
	0.10
	

	Crested Tit
	Forest
	LC
	450.0K
	321.8K
	5.33
	312.2K
	492.5K
	840.5K
	0.29
	1.00
	125
	hn
	P
	0.96
	−0.42
	

	Yellowhammer
	Farmland
	VU
	750.0K
	379.5K
	5.40
	370.4K
	453.6K
	698.9K
	0.55
	1.00 (*)
	230
	hr
	P
	1.09
	−0.18
	

	Eurasian Bullfinch
	Forest
	VU
	150.0K
	78.0K
	4.72
	269.1K
	437.2K
	1.1M
	0.63
	0.32 (*)
	120
	hn
	P
	1.05
	−1.39
	

	Red-backed Shrike
	Farmland
	NT
	150.0K
	224.1K
	5.17
	244.1K
	419.9K
	752.0K
	0.85
	1.00
	200
	hn
	NB
	1.40
	−0.61
	

	Common Buzzard
	Farmland
	LC
	160.0K
	152.3K
	4.28
	270.6K
	367.8K
	502.2K
	1.37
	0.37
	450
	hr
	P
	1.01
	−0.83
	

	European Turtle-Dove
	/
	VU
	400.0K
	296.4K
	5.17
	265.3K
	344.1K
	449.8K
	1.09
	1.00
	285
	hr
	P
	1.07
	−0.15
	

	Mistle Thrush
	Forest
	LC
	400.0K
	386.4K
	5.29
	296.2K
	341.4K
	417.2K
	0.78
	1.00
	410
	hn
	P
	1.13
	0.12
	

	Western Bonelli's Warbler
	Forest
	LC
	225.0K
	241.0K
	5.21
	148.8K
	322.5K
	757.7K
	0.17
	1.00
	135
	hn
	NB
	1.45
	−0.29
	

	Eurasian Golden Oriole
	Generalist
	LC
	150.0K
	173.4K
	5.06
	244.9K
	317.7K
	409.3K
	0.58
	1.00
	435
	hr
	P
	1.05
	−0.59
	

	Eurasian Green Woodpecker
	Generalist
	LC
	225.0K
	207.5K
	5.14
	263.2K
	316.1K
	380.8K
	1.17
	0.69
	500
	hr
	P
	1.09
	−0.42
	

	Ring-necked Pheasant
	/
	LC
	205.0K
	201.3K
	4.95
	196.1K
	293.4K
	434.3K
	0.48
	0.93
	380
	hn
	NB
	1.18
	−0.37
	

	Western Yellow Wagtail
	Farmland
	LC
	135.0K
	116.5K
	4.63
	276.0K
	249.9K
	410.5K
	0.25
	1.00
	190
	hn
	NB
	1.25
	−0.73
	

	Tree Pipit
	/
	LC
	375.0K
	229.1K
	5.18
	105.4K
	195.3K
	355.6K
	0.81
	1.00
	255
	hr
	NB
	1.09
	0.16
	

	Corn Bunting
	Farmland
	LC
	300.0K
	363.0K
	5.38
	150.1K
	194.4K
	254.3K
	0.32
	1.00
	270
	hr
	P
	1.17
	0.60
	

	Wood Lark
	Farmland
	LC
	140.0K
	265.4K
	5.06
	153.1K
	192.9K
	245.2K
	0.82
	1.00 (*)
	315
	hn
	P
	1.16
	0.32
	

	Eurasian Kestrel
	Farmland
	NT
	76.0K
	81.5K
	4.23
	126.1K
	192.5K
	295.9K
	0.62
	0.94
	310
	hr
	P
	1.05
	−0.81
	

	Common Cuckoo
	Generalist
	LC
	225.0K
	208.3K
	5.14
	129.8K
	162.3K
	199.9K
	0.59
	1.00
	645
	hr
	P
	1.18
	0.25
	

	Common Redstart
	Urban
	LC
	120.0K
	137.5K
	4.84
	39.3K
	129.8K
	283.0K
	0.33
	0.00
	250
	hr
	NB
	1.18
	0.06
	

	Willow Warbler
	Forest
	NT
	150.0K
	83.7K
	4.75
	34.5K
	113.1K
	341.6K
	0.40
	0.92
	130
	hr
	NB
	1.36
	−0.30
	

	Black Woodpecker
	Forest
	LC
	32.5K
	38.6K
	4.25
	26.6K
	44.0K
	71.9K
	0.09
	0.39
	555
	hn
	P
	1.02
	−0.13
	

	Stock Dove
	/
	LC
	45.0K
	91.2K
	4.78
	20.3K
	42.0K
	86.6K
	0.10
	0.69
	380
	hn
	P
	0.91
	0.74
	

	Eurasian Hoopoe
	Farmland
	LC
	85.0K
	77.9K
	4.66
	25.3K
	41.1K
	64.5K
	0.19
	1.00
	455
	hr
	P
	1.01
	0.62
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Table S6.2 - Table of the 54 studied species with converging HDS model and their associated population sizes.
For the current study, we restricted the area for model prediction in order to correspond to previously known species’ breeding locations from the last atlas (Issa & Muller, 2015). These estimates are depicted below the “Atlas grid” spanner.
The HDS model approach used in this paper can estimate population size over geographical areas not collected during the sampling process, while assessing possible issues in regards of extrapolation, see Table S2.3 and Fig 3.), allowing estimation of bird population size over metropolitan France, under the “Metropolitan France” spanner.
Population sizes are represented in the number of breeding pairs, for the HDS approach, this number is either estimated from the number of singing male encountered or the total number of adults divided by two, see table S2.1 for more details. Underlined-italic species names (n = 8) correspond to species not used for the estimates comparison due to important variations between untrimmed and outlier-trimmed population size estimates (see, Table S2.3).


	Species
	Atlas grid
	Metropolitan France

HDS (2021-2023)

	
	ArGeom
	HDS
(2021-2023)
	

	
	2012
	2023
	
	

	
	low
	up
	low
	up
	low
	mean
	up
	low
	mean
	up

	Eurasian Blackcap
	5.0M
	8.0M
	5.4M
	8.7M
	8.6M
	9.5M
	10.5M
	8.8M
	9.7M
	10.7M

	European Robin
	3.0M
	6.0M
	4.8M
	9.6M
	7.7M
	8.5M
	9.4M
	8.0M
	8.9M
	9.8M

	Common Chaffinch
	7.0M
	11.0M
	6.4M
	10.1M
	7.2M
	7.9M
	8.8M
	7.4M
	8.1M
	9.0M

	Eurasian Blue Tit
	2.5M
	4.0M
	2.7M
	4.4M
	4.7M
	5.4M
	6.3M
	4.9M
	5.7M
	6.6M

	Great Tit
	4.0M
	7.0M
	3.9M
	6.9M
	4.9M
	5.4M
	6.1M
	5.0M
	5.5M
	6.2M

	Eurasian Blackbird
	5.0M
	8.0M
	4.7M
	7.5M
	4.0M
	4.5M
	5.1M
	4.1M
	4.6M
	5.3M

	European Goldfinch
	1.0M
	2.0M
	1.1M
	2.3M
	3.0M
	4.1M
	5.5M
	3.2M
	4.3M
	5.8M

	Common Wood-Pigeon
	2.0M
	3.0M
	2.9M
	4.4M
	3.2M
	3.6M
	3.9M
	3.4M
	3.7M
	4.1M

	Common Chiffchaff
	2.5M
	4.0M
	2.5M
	4.0M
	3.1M
	3.5M
	4.0M
	3.3M
	3.7M
	4.2M

	Eurasian Wren
	3.0M
	5.0M
	2.5M
	4.2M
	3.0M
	3.4M
	3.9M
	3.2M
	3.6M
	4.1M

	Barn Swallow
	900.0K
	1.8M
	779.4K
	1.6M
	1.4M
	2.0M
	2.9M
	1.5M
	2.1M
	3.1M

	Eurasian Linnet
	500.0K
	1.0M
	673.5K
	1.3M
	551.3K
	1.7M
	5.6M
	633.7K
	2.0M
	6.5M

	Eurasian Skylark
	1.3M
	2.0M
	1.2M
	1.8M
	1.5M
	1.5M
	2.1M
	1.7M
	1.7M
	2.4M

	Short-toed Treecreeper
	900.0K
	1.6M
	1.0M
	1.8M
	1.1M
	1.3M
	1.6M
	1.2M
	1.4M
	1.7M

	Firecrest
	500.0K
	900.0K
	578.0K
	1.0M
	962.6K
	1.3M
	1.8M
	1.2M
	1.6M
	2.2M

	Dunnock
	1.0M
	2.0M
	759.0K
	1.5M
	895.6K
	1.1M
	1.5M
	989.9K
	1.2M
	1.6M

	Song Thrush
	1.0M
	2.0M
	1.0M
	2.1M
	966.4K
	1.1M
	1.2M
	1.0M
	1.2M
	1.3M

	White Wagtail
	400.0K
	700.0K
	380.4K
	665.7K
	713.4K
	1.0M
	1.5M
	748.0K
	1.1M
	1.6M

	Eurasian Nuthatch
	1.0M
	2.0M
	682.0K
	1.4M
	831.3K
	1.0M
	1.3M
	899.3K
	1.1M
	1.4M

	Goldcrest
	500.0K
	800.0K
	269.5K
	431.2K
	1.3M
	980.6K
	2.7M
	2.1M
	1.2M
	3.4M

	Cirl Bunting
	200.0K
	400.0K
	229.4K
	458.8K
	778.7K
	968.5K
	1.4M
	906.3K
	1.1M
	1.6M

	Black Redstart
	600.0K
	1.3M
	540.0K
	1.2M
	717.1K
	966.4K
	1.3M
	742.6K
	1.0M
	1.4M

	Great Spotted Woodpecker
	400.0K
	700.0K
	460.0K
	805.0K
	752.6K
	930.2K
	1.2M
	794.9K
	987.9K
	1.3M

	European Greenfinch
	1.0M
	2.0M
	575.0K
	1.1M
	666.0K
	881.2K
	1.2M
	693.2K
	919.8K
	1.2M

	Common Nightingale
	500.0K
	1.0M
	476.5K
	953.0K
	739.8K
	874.9K
	1.0M
	806.9K
	955.9K
	1.1M

	Hawfinch
	60.0K
	100.0K
	49.5K
	82.5K
	422.3K
	747.4K
	1.4M
	422.3K
	747.4K
	1.4M

	European Stonechat
	200.0K
	300.0K
	246.2K
	369.3K
	494.2K
	730.1K
	1.1M
	558.2K
	832.9K
	1.2M

	European Serin
	250.0K
	500.0K
	240.8K
	481.5K
	532.4K
	714.8K
	979.5K
	589.8K
	792.9K
	1.1M

	Marsh Tit
	600.0K
	1.0M
	313.8K
	523.0K
	440.1K
	672.8K
	1.1M
	553.6K
	847.9K
	1.4M

	Greater Whitethroat
	700.0K
	1.3M
	660.8K
	1.2M
	475.9K
	613.5K
	795.1K
	547.7K
	714.4K
	938.7K

	Eurasian Sparrowhawk
	43.1K
	51.5K
	37.7K
	45.0K
	30.2K
	603.5K
	7.3M
	37.0K
	725.2K
	8.8M

	Melodious Warbler
	450.0K
	900.0K
	369.0K
	738.0K
	379.2K
	499.1K
	662.2K
	425.6K
	564.6K
	755.5K

	Crested Tit
	300.0K
	600.0K
	214.5K
	429.0K
	312.2K
	492.5K
	840.5K
	372.8K
	591.7K
	1.0M

	Yellowhammer
	500.0K
	1.0M
	253.0K
	506.0K
	370.4K
	453.6K
	698.9K
	429.5K
	494.5K
	771.7K

	Eurasian Bullfinch
	100.0K
	200.0K
	52.0K
	104.0K
	269.1K
	437.2K
	1.1M
	355.1K
	550.5K
	1.4M

	Red-backed Shrike
	100.0K
	200.0K
	149.4K
	298.8K
	244.1K
	419.9K
	752.0K
	244.1K
	419.9K
	752.0K

	Common Buzzard
	150.0K
	170.0K
	142.8K
	161.8K
	270.6K
	367.8K
	502.2K
	281.0K
	383.2K
	523.7K

	European Turtle-Dove
	300.0K
	500.0K
	222.3K
	370.5K
	265.3K
	344.1K
	449.8K
	295.2K
	383.6K
	504.4K

	Mistle Thrush
	300.0K
	500.0K
	289.8K
	483.0K
	296.2K
	341.4K
	417.2K
	322.5K
	369.9K
	453.6K

	Western Bonelli's Warbler
	150.0K
	300.0K
	160.7K
	321.3K
	148.8K
	322.5K
	757.7K
	210.2K
	464.5K
	1.1M

	Eurasian Golden Oriole
	100.0K
	200.0K
	115.6K
	231.2K
	244.9K
	317.7K
	409.3K
	286.2K
	377.9K
	495.7K

	Eurasian Green Woodpecker
	150.0K
	300.0K
	138.3K
	276.6K
	263.2K
	316.1K
	380.8K
	274.5K
	330.3K
	398.7K

	Ring-necked Pheasant
	160.0K
	250.0K
	157.1K
	245.5K
	196.1K
	293.4K
	434.3K
	252.7K
	384.8K
	579.8K

	Western Yellow Wagtail
	110.0K
	160.0K
	94.9K
	138.1K
	276.0K
	249.9K
	410.5K
	353.3K
	385.5K
	715.0K

	Tree Pipit
	250.0K
	500.0K
	152.8K
	305.5K
	105.4K
	195.3K
	355.6K
	131.2K
	249.4K
	467.0K

	Corn Bunting
	200.0K
	400.0K
	242.0K
	484.0K
	150.1K
	194.4K
	254.3K
	184.1K
	240.9K
	318.3K

	Wood Lark
	110.0K
	170.0K
	208.6K
	322.3K
	153.1K
	192.9K
	245.2K
	218.5K
	281.0K
	363.0K

	Eurasian Kestrel
	68.0K
	84.0K
	73.0K
	90.1K
	126.1K
	192.5K
	295.9K
	130.7K
	200.0K
	308.5K

	Common Cuckoo
	150.0K
	300.0K
	138.9K
	277.8K
	129.8K
	162.3K
	199.9K
	138.8K
	174.2K
	215.1K

	Common Redstart
	90.0K
	150.0K
	103.1K
	171.9K
	39.3K
	129.8K
	283.0K
	47.1K
	171.6K
	405.7K

	Willow Warbler
	100.0K
	200.0K
	55.8K
	111.6K
	34.5K
	113.1K
	341.6K
	49.4K
	178.1K
	604.0K

	Black Woodpecker
	25.0K
	40.0K
	29.7K
	47.5K
	26.6K
	44.0K
	71.9K
	29.0K
	49.3K
	82.2K

	Stock Dove
	30.0K
	60.0K
	60.8K
	121.6K
	20.3K
	42.0K
	86.6K
	307.4K
	78.1K
	173.3K

	Eurasian Hoopoe
	60.0K
	110.0K
	55.0K
	100.9K
	25.3K
	41.1K
	64.5K
	27.4K
	46.6K
	78.2K
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Table S6.3 - Results table of the 54 species with converging HDS model and their associated population sizes, in number of breeding pairs either estimated from the number of singing male encountered or the total number of adults divided by two, see table S2.1 for more details.
Underlined-italic red species names (n = 8) correspond to species not used for the estimates comparison due to important variations between untrimmed and outlier-trimmed treatment (see, Table S2.3) not used for the estimates comparison.
Species mean density and availability estimated through HDS correspond to λ and φ states intercepts in natural scales. Species detectability () and scale parameters, for species using hazard-rate detection functions are on the log scale, with higher values corresponding to higher probability of detecting individuals at a given distance of observation. Significant estimated parameters ( = 0.05) are represented in bold, near significant intercept ( = 0.1) are followed with an (*).
Additional informations in regards to HDS calibration are indicated, such as the chosen key function (hn : half-normal ; hr : hazard-rate); chosen distribution (P : Poisson; NB = Negative binomial) used for HDS abundance model, and measure of the overdispersion parameter (C).

	Species
	Mean
density
(ind/km2)
	Mean
detection
probability
	Key
function
σ parameter
	Scale
parameter
	Key
function
	Distribution
	Ĉ

	Eurasian Blackcap
	16.21
	1.00
	4.60
	1.57
	hr
	P
	1.01

	European Robin
	27.51
	0.76
	4.03
	/
	hn
	P
	1.01

	Common Chaffinch
	12.99
	1.00 (*)
	4.66
	1.56
	hr
	P
	1.02

	Eurasian Blue Tit
	18.89
	1.00
	3.85
	/
	hn
	P
	1.01

	Great Tit
	17.69
	0.99
	4.19
	/
	hn
	P
	1.04

	Eurasian Blackbird
	7.61
	0.98
	4.82
	1.56
	hr
	P
	1.06

	European Goldfinch
	12.13
	1.00
	3.35
	0.91
	hr
	P
	1.02

	Common Wood-Pigeon
	12.82
	1.00
	4.57
	/
	hn
	P
	1.14

	Common Chiffchaff
	12.24
	1.00 (*)
	4.28
	/
	hn
	P
	1.00

	Eurasian Wren
	10.02
	1.00
	4.20
	/
	hn
	P
	1.01

	Barn Swallow
	5.23
	1.00
	3.75
	1.00
	hr
	P
	1.20

	Eurasian Linnet
	2.58 (*)
	0.84
	3.78
	/
	hn
	NB
	1.17

	Eurasian Skylark
	1.99
	1.00
	4.63
	/
	hn
	NB
	1.25

	Short-toed Treecreeper
	4.66
	1.00 (*)
	4.05
	/
	hn
	P
	1.04

	Firecrest
	3.77
	1.00
	3.73
	/
	hn
	P
	1.01

	Dunnock
	3.15
	1.00
	3.98
	1.17
	hr
	P
	0.96

	Song Thrush
	3.70
	0.67
	4.91
	1.46
	hr
	P
	1.10

	White Wagtail
	3.93
	0.77
	3.66
	1.03
	hr
	P
	1.10

	Eurasian Nuthatch
	3.07
	0.45
	4.42
	1.32
	hr
	P
	1.10

	Goldcrest
	0.33
	1.00
	3.55
	/
	hn
	P
	0.99

	Cirl Bunting
	1.57
	0.69
	4.72
	1.75
	hr
	P
	0.95

	Black Redstart
	1.30
	1.00
	4.35
	1.40
	hr
	P
	1.06

	Great Spotted Woodpecker
	3.04
	0.59
	4.54
	/
	hn
	NB
	1.31

	European Greenfinch
	1.45
	0.94
	4.43
	1.47
	hr
	P
	1.12

	Common Nightingale
	2.19
	1.00
	4.62
	/
	hn
	P
	1.12

	Hawfinch
	2.02
	0.34 (*)
	3.79
	/
	hn
	P
	1.01

	European Stonechat
	1.23 (*)
	1.00
	4.10
	/
	hn
	P
	1.19

	European Serin
	1.62
	1.00
	3.97
	/
	hn
	P
	1.02

	Marsh Tit
	1.49
	0.87
	3.58
	1.10
	hr
	P
	0.99

	Greater Whitethroat
	2.12
	1.00
	4.46
	1.52
	hr
	P
	1.08

	Eurasian Sparrowhawk
	2.07
	0.05
	4.40
	/
	hn
	P
	1.13

	Melodious Warbler
	1.73
	0.25
	4.55
	1.56
	hr
	P
	1.08

	Crested Tit
	0.29
	1.00
	3.77
	/
	hn
	P
	0.96

	Yellowhammer
	0.55
	1.00 (*)
	4.56
	1.34
	hr
	P
	1.09

	Eurasian Bullfinch
	0.63
	0.32 (*)
	3.76
	/
	hn
	P
	1.05

	Red-backed Shrike
	0.85
	1.00
	4.11
	/
	hn
	NB
	1.40

	Common Buzzard
	1.37
	0.37
	4.96
	1.43
	hr
	P
	1.01

	European Turtle-Dove
	1.09
	1.00
	4.95
	1.65
	hr
	P
	1.07

	Mistle Thrush
	0.78
	1.00
	4.91
	/
	hn
	P
	1.13

	Western Bonelli's Warbler
	0.17
	1.00
	4.20
	/
	hn
	NB
	1.45

	Eurasian Golden Oriole
	0.58
	1.00
	5.14
	1.55
	hr
	P
	1.05

	Eurasian Green Woodpecker
	1.17
	0.69
	5.22
	1.49
	hr
	P
	1.09

	Ring-necked Pheasant
	0.48
	0.93
	4.81
	/
	hn
	NB
	1.18

	Western Yellow Wagtail
	0.25
	1.00
	4.40
	/
	hn
	NB
	1.25

	Tree Pipit
	0.81
	1.00
	4.68
	1.53
	hr
	NB
	1.09

	Corn Bunting
	0.32
	1.00
	4.78
	1.53
	hr
	P
	1.17

	Wood Lark
	0.82
	1.00 (*)
	4.76
	/
	hn
	P
	1.16

	Eurasian Kestrel
	0.62
	0.94
	4.51
	1.05
	hr
	P
	1.05

	Common Cuckoo
	0.59
	1.00
	5.46
	1.40
	hr
	P
	1.18

	Common Redstart
	0.33
	0.00
	4.71
	1.53
	hr
	NB
	1.18

	Willow Warbler
	0.40
	0.92
	4.30
	1.52
	hr
	NB
	1.36

	Black Woodpecker
	0.09
	0.39
	5.15
	/
	hn
	P
	1.02

	Stock Dove
	0.10
	0.69
	4.89
	/
	hn
	P
	0.91

	Eurasian Hoopoe
	0.19
	1.00
	5.14
	1.41
	hr
	P
	1.01
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Table S6.4 - Comparison of population size estimates from ArGeom and HDS approach, see more detail in table S6.1, with German population size extracted from the European Red List of Birds (BirdLife International, 2021). Estimated German population size relied on point count and territory mapping methods (Gedeon et al., 2015). For comparable estimates between the two countries, we applied a coefficient computed on the ratio of countries area (~1.54).
	Species
	Scientific names
	German population sizes
	German population sizes (area adjusted)
	ArGeom Midpoint
2023
	HDS
mean
	mean

	
	
	low
	high
	low
	high
	
	
	

	Eurasian Blackcap
	Sylvia atricapilla
	4 650 000
	6 150 000
	7 174 047
	9 488 255
	7 072 000
	9 495 742
	-0,29

	Firecrest
	Regulus ignicapilla
	1 250 000
	1 850 000
	1 928 507
	2 854 191
	809 200
	1 290 838
	-0,46

	Eurasian Blue tit
	Cyanistes caeruleus
	3 250 000
	4 800 000
	5 014 119
	7 405 468
	3 545 750
	5 441 758
	-0,42

	Common Cuckoo
	Cuculus canorus
	38 000
	62 000
	58 627
	95 654
	208 350
	162 302
	0,25

	Corn Bunting
	Emberiza calandra
	16 500
	29 000
	25 456
	44 741
	363 000
	194 425
	0,6

	Common Whitethroat
	Curruca communis
	600 000
	950 000
	925 683
	1 465 665
	944 000
	613 495
	0,42




[bookmark: _Toc168054879]S7 : Complementary analysis of the comparison

For this complementary analysis, we computed mean using ArGeom and HDS upper bounds, instead of the midpoint and mean used in the main text (see fig 5 of the main text). After calibration of the same model described in the “Variation of estimated population sizes between the two approaches” section in the main text, we observe the same response pattern of mean across species detection probabilities and ArGeom estimated range uncertainty than those obtained in the main text.

Compare to figure 7, in the main text, despite keeping the significant positive effect of ArGeom uncertainty to mean variation, we see that, on average (i.e. in terms of average detection probabilities and ArGeom uncertainty from the studied species), there is no significant differences between ArGeom and HDS upper bounds.

[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXd7Gq_U78kR9vVFfKu1EItYzTEnbg7ZeMEaF7ykNVTrTHv_r3o_N6YaoRu4ZMM41xok5QuV34y3OrPbpxA-EANX45g1yK8yzhj7T_PqyY_vn-qWJvEPeWLbgdBj-p1iZbV_XsCeW5jWSNXvO6t_F_xs9t7J?key=_2xkAwgImhXPTt8TFI8HDg]
Figure S7.1 - Results from the PGLMM. (A) Confidence intervals of the model coefficient, parameters, coefficients significantly different from 0 are represented in blue. Marginal effect plots of population size estimates differences (mean).
mean responses are predicted over gradients of focal terms, either species detection probabilities (B) or ArGeom reported uncertainties (C), while other covariates are held constant at their mean. Species detection probabilities and ArGeom uncertainty are represented on their natural scales, after inverse logit and inverse decimal logarithm transformation, respectively. Dot-dash line corresponds to a mean of 0, signifying estimated population sizes convergence by the two approaches, negative and positive values of mean reflect lower and higher population size estimates of ArGeom relative to those obtained using HDS.
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