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Supplementary material

Appendix 1 
Brief description of the 156 data points. Surveys were conducted at 128 different sites, of which 28 where surveyed in two years. We show 
the number of study years (Surveys), year of study (Year), number of bird surveys conducted during the breeding season in a study year 
(No. surveys), coordinates (Swiss coordinate system), total area in ha, altitude in m a.s.l., cluster number (n = 47) and region (n = 4).

Study site Surveys Year No. 
surveys

X-coor Y-coor Total area 
(ha)

Altitude Cluster no. Region

Affoltern 1 1997 3 677 237 483 600 18 Plateau

Affoltern 2 2003 3 677 237 453 600 18 Plateau

Altstätten 1 1998 3 759 247 598 440 22 Plateau

Altstätten 2 2002 3 759 247 579 440 22 Plateau

ArdezBos-Cha1 1 1988 3 808 184 81 1624 24 Eastern Alps

ArdezPradasura1 1 1987 3 810 184 131 1562 24 Eastern Alps

Arisdorf 1 1999 3 625 262 607 430 12 Jura mountains

Arisdorf 2 2003 3 625 262 583 430 12 Jura mountains

AristauEbene 1 1998 3 671 238 368 420 14 Plateau

AristauHang 1 1999 3 669 239 394 450 14 Plateau

Bauma 1 1997 3 708 249 499 730 19 Plateau

Bauma 2 2003 3 708 249 461 730 19 Plateau

BeverCasatschas1 1 1988 3 788 158 10 1700 25 Eastern Alps

BeverCasatschas2 1 1988 3 788 158 18 1700 25 Eastern Alps

BeverIsellas&Palüds1 1 1988 3 790 160 99 1699 25 Eastern Alps

BeverTaverna 1 1988 3 786 159 14 1780 25 Eastern Alps

Biela 1 1986 4 644 130 91 890 56 Western Alps

Bremgarten 1 1986 4 617 242 71 880 35 Jura mountains

Brentjong 1 1986 4 616 130 53 1040 37 Western Alps

Brunnen 1 1986 4 617 129 68 1000 37 Western Alps

CelerinaPuntMuragl 1 1988 3 788 153 51 1753 25 Eastern Alps

Chastler-Erschmatt 1 1986 4 619 130 72 1220 37 Western Alps

CourtelaryNE 1 1986 4 572 225 144 755 32 Jura mountains

CourtelaryNW 1 1986 4 572 225 95 725 32 Jura mountains

CourtelarySE 1 1986 4 572 225 138 755 32 Jura mountains

CourtelarySW 1 1986 4 572 225 172 755 32 Jura mountains

CraistaArdez 1 1986 4 812 184 45 1500 24 Eastern Alps

Crozet-PréRenard 1 1986 4 490 126 74 630 53 Jura mountains

DöttingenEbene 1 1999 3 663 269 387 410 13 Plateau

DöttingenEbene 2 2003 3 663 269 387 410 13 Plateau

DöttingenHang 1 1999 3 662 267 224 450 13 Plateau

DöttingenHang 2 2003 3 662 267 224 450 13 Plateau
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Düdingen 1 1998 3 582 188 993 600 5 Plateau

Düdingen 2 2002 3 582 188 960 600 5 Plateau

EpauvillersN 1 1986 4 575 243 208 790 33 Jura mountains

EpauvillersS 1 1986 4 575 243 148 675 33 Jura mountains

FtanFless1 1 1988 3 815 186 32 1465 26 Eastern Alps

Gampel 1 1986 4 623 129 96 625 37 Western Alps

Gollion 1 1999 3 529 160 461 485 2 Plateau

Gollion 2 2003 3 529 160 443 485 2 Plateau

Grächmatten 1 1986 4 617 130 94 1180 37 Western Alps

Grandson 1 2000 3 543 188 935 450 64 Jura mountains

GrillyBellevue 1 1986 4 499 132 122 430 30 Plateau

Grosseja 1 1986 4 632 128 112 642 55 Western Alps

Guarda1 1 1988 3 807 184 131 1646 24 Eastern Alps

Guttet-Feschel 1 1986 4 618 131 65 1280 37 Western Alps

Hildisrieden 1 1999 3 661 222 522 655 16 Plateau

Hildisrieden 2 2003 3 661 222 499 655 16 Plateau

Kirchlindach 1 1999 3 598 205 696 620 7 Plateau

Kirchlindach 2 2003 3 598 205 676 620 7 Plateau

Lachen 1 1986 4 707 227 54 1140 58 Plateau

LaPuntAclaAlbertini 1 1988 3 790 161 17 1745 25 Eastern Alps

LaPuntArvins 1 1988 3 790 161 62 1694 25 Eastern Alps

LaPuntChamues-Ch1 1 1988 3 791 161 43 1722 25 Eastern Alps

LaPuntErs1 1 1988 3 790 162 38 1765 25 Eastern Alps

LavinCurtins1 1 1988 3 806 184 70 1552 24 Eastern Alps

LavinSurenSuot1 1 1987 3 806 183 35 1400 24 Eastern Alps

Leukerfeld-Burgereie 1 1986 4 617 128 109 620 37 Western Alps

Martinscheiu 1 1986 4 621 128 68 623 37 Western Alps

MathodEbene 1 1998 3 534 180 424 430 3 Plateau

MathodEbene 2 2002 3 534 180 424 430 3 Plateau

MathodHang 1 1998 3 532 180 179 550 3 Jura mountains

MathodHang 2 2002 3 532 180 179 550 3 Jura mountains

Meinier 1 1999 3 507 122 624 445 1 Plateau

Meinier 2 2003 3 507 122 604 445 1 Plateau

MünsingenEbene 1 1998 3 609 190 261 530 6 Plateau

MünsingenEbene 2 2002 3 609 190 261 530 6 Plateau

MünsingenHang 1 1998 3 611 190 211 640 6 Plateau

MünsingenHang 2 2002 3 611 190 211 640 6 Plateau

Müntschemier 1 1998 3 576 205 586 455 4 Plateau

Müntschemier 2 2002 3 576 205 468 455 4 Plateau

Nuvilly 1 1999 3 578 205 559 650 4 Plateau

Nuvilly 2 2001 3 578 205 521 650 4 Plateau

Oberberg 1 1986 4 619 243 108 835 35 Jura mountains

Oensingen 1 1999 3 623 237 782 480 10 Plateau

Oensingen 2 2003 3 623 237 758 480 10 Plateau

OrvinNE 1 1986 4 583 223 89 640 31 Jura mountains

OrvinNW 1 1986 4 583 223 84 750 31 Jura mountains

OrvinSE 1 1986 4 583 223 83 690 31 Jura mountains

OrvinSW 1 1986 4 583 223 107 770 31 Jura mountains

Pfyn 1 1986 4 612 128 116 570 57 Western Alps

Pletschen 1 1986 4 616 128 43 700 37 Western Alps
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PontresinaFuntanella1 1 1988 3 788 154 38 1770 25 Eastern Alps

PontresinaRuntunas 1 1988 3 791 150 19 1840 50 Eastern Alps

Rafzerfeld 1 1998 3 682 273 515 435 17 Plateau

Rafzerfeld 2 2000 3 682 273 502 435 17 Plateau

RamoschAlpDischolas1 1 1988 3 824 194 45 2250 26 Eastern Alps

RamoschChantata1 1 1988 3 826 193 189 1579 26 Eastern Alps

RamoschChants3 1 1988 3 825 191 85 1157 26 Eastern Alps

RamoschGodChomps 1 1988 3 826 192 22 1295 26 Eastern Alps

RamoschPalüLunga1 1 1988 3 824 193 66 1900 26 Eastern Alps

RamoschPlanTschanüff1 1 1988 3 824 191 61 1290 26 Eastern Alps

RamoschVnaDadaint3 1 1988 3 823 192 66 1596 26 Eastern Alps

Reinach 1 1997 3 611 259 654 365 11 Plateau

Reinach 2 2002 3 611 259 614 365 11 Plateau

Ruswil 1 1997 3 652 217 433 730 15 Plateau

Ruswil 2 2000 3 653 217 736 730 15 Plateau

SamedanChristansains 1 1988 3 786 156 49 1710 25 Eastern Alps

SamedanGravatscha&Glischa1 1 1988 3 788 157 52 1700 25 Eastern Alps

SamedanPedMunt 1 1988 3 787 156 41 1710 25 Eastern Alps

SamedanSanPeter1 1 1988 3 786 157 182 1826 25 Eastern Alps

SavièseE 1 1986 4 593 122 73 1020 39 Western Alps

SavièseM 1 1986 4 593 122 96 1000 39 Western Alps

SavièseW 1 1986 4 593 122 106 955 39 Western Alps

S-chanfCinuos-Chel1 1 1988 3 798 169 30 1660 27 Eastern Alps

S-chanfCinuos-Chel2 1 1988 3 798 169 25 1600 27 Eastern Alps

S-chanfQuedras1 1 1988 3 794 165 58 1828 25 Eastern Alps

S-chanfQuedras2 1 1988 3 794 165 47 1713 25 Eastern Alps

ScuolDuasassa1 1 1988 3 820 188 87 1198 26 Eastern Alps

ScuolFlöna1 1 1987 3 818 187 52 1450 26 Eastern Alps

ScuolFoppasCutüraplana 1 1988 3 817 186 22 1270 26 Eastern Alps

ScuolFtanFurmiers1 1 1988 3 816 187 162 1915 26 Eastern Alps

ScuolIlsClüs1 1 1988 3 820 189 275 1432 26 Eastern Alps

SelzachEbene 1 1998 3 602 227 389 430 9 Jura mountains

SelzachEbene 2 2002 3 602 227 389 430 9 Jura mountains

SelzachHang 1 1998 3 601 229 277 550 9 Jura mountains

SelzachHang 2 2002 3 601 229 277 550 9 Jura mountains

Sent-InnTschern1 1 1988 3 822 189 277 1286 26 Eastern Alps

SilsSuotlOva 1 1988 3 780 145 21 1790 51 Eastern Alps

SilvaplanaSurlej 1 1988 3 782 148 38 1810 52 Eastern Alps

St.MoritzAlpGiop1 1 1988 3 783 152 63 2135 25 Eastern Alps

StampaIsola1 1 1988 3 777 143 53 1800 28 Eastern Alps

SurEn 1 1986 4 823 189 29 1460 26 Eastern Alps

SuschFuoras1 1 1987 3 801 181 18 1498 29 Eastern Alps

SuschLavinCruschNusch1 1 1988 3 803 183 43 1485 29 Eastern Alps

SuschSandogna1 1 1987 3 802 179 25 1448 29 Eastern Alps

TschlinPraGrond1 1 1987 3 828 196 108 1532 26 Eastern Alps

TschlinTschlin1 1 1987 3 827 195 114 1473 26 Eastern Alps

Utzenstorf 1 1998 3 609 219 766 485 8 Plateau

Utzenstorf 2 2002 3 609 219 732 485 8 Plateau

Vallière 1 1986 4 492 131 90 630 54 Jura mountains

VillarsN 1 1986 4 573 249 100 490 34 Jura mountains
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VillarsS 1 1986 4 573 249 104 500 34 Jura mountains

VillarW 1 1986 4 573 249 167 510 34 Jura mountains

WeinfeldenEbene 1 1998 3 725 269 288 440 20 Plateau

WeinfeldenEbene 2 2002 3 725 269 288 440 20 Plateau

WeinfeldenHang 1 1998 3 725 271 386 600 20 Plateau

WeinfeldenHang 2 2002 3 725 271 386 600 20 Plateau

ZeneggenN 1 1986 4 633 125 72 1245 38 Western Alps

ZeneggenS 1 1986 4 633 124 80 1370 38 Western Alps

ZernezChans1 1 1988 3 802 176 19 1550 29 Eastern Alps

ZernezChans2 1 1988 3 802 176 16 1485 29 Eastern Alps

ZernezLavinar1 1 1987 3 802 176 24 1550 29 Eastern Alps

ZernezLavinar2 1 1987 3 802 176 13 1460 29 Eastern Alps

ZernezMuottas 1 1988 3 804 175 14 1545 29 Eastern Alps

ZernezSelva1 1 1987 3 804 175 35 1510 29 Eastern Alps

ZernezUrezza1 1 1987 3 801 173 45 1665 30 Eastern Alps

ZernezUrezza2 1 1987 3 801 173 34 1563 30 Eastern Alps

ZuozChampatsch1 1 1988 3 792 163 31 1743 25 Eastern Alps

ZuozChampatsch2 1 1988 3 792 163 36 1743 25 Eastern Alps

ZuozSanBatrumieu 1 1988 3 793 164 28 1680 25 Eastern Alps

ZuozSuotariva 1 1988 3 794 164 25 1670 25 Eastern Alps

ZuzwilEbene 1 1999 3 726 259 326 530 21 Plateau

ZuzwilEbene 2 2003 3 726 259 326 530 21 Plateau

ZuzwilHang 1 1999 3 726 260 202 600 21 Plateau

ZuzwilHang 2 2003 3 726 260 202 600 21 Plateau
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Appendix 2 
Test results for spatial autocorrelation. We calculated Moran’s I of the best fitting model (Table 2) for each species as suggested in Dor-
mann et al. (2007) using the R packages ncf and spdep. Given are the test statistics and the significance value.

Species Moran’s I p-value

Cockoo –0.015 0.449

Green woodpecker –0.020 0.763

Kestrel –0.012 0.505

Linnet –0.019 0.700

Marsh warbler –1.222 0.889

Quail –0.434 0.669

Red-backed shrike 0.467 0.320

Skylark –0.981 0.837

Tree pipit –0.530 0.702

Whinchat –0.569 0.715

Whitethroat –0.763 0.777

Wryneck –0.018 0.827

Yellowhammer –1.622 0.948

References
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Appendix 3
Nonlinear (curved) habitat-density associations of six species (A: cuckoo, B: green woodpecker, C: tree pipit, D: yellowhammer, E: marsh 
warbler, F: kestrel). The predictions (observed number of pairs) were formed for an area of 100 ha and for the observed range of each 
habitat variable and at the mean value of all other habitat variables.
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