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BriepBbie mpoaHanu3upoOBaHbl 3aKOHOMEPHOCTH TMHAMUKU YHMCJIEHHOCTU U BUAOBOTO pa3HOOOpa3us 3u-
MyIOIINX BomorutaBatommx ntuil B 30 ropogax Poccuu 3a BoceMb JieT. CyMMapHasi YMCIIEHHOCTD BhIPOCIIa
Ha 35%. BunoBoe pasHooOpasue B cyMMe gocturaeT 32 BumoB. Bo Bcex 30 ropogax TOMUHUPYIOT KPSIKBBI
(Anas platyrhynchos). T1o COBOKYITHOCTH XapaKTepUCTUK BCE rOpojia pa3aesIIMCh Ha CEMb KJIaCTepPOB, 3Ha-
YUMO pas3iMyaroluxcst Mexmay coboit. [eorpaduueckoe nmosoxeHue U KIMMaTUYECKUE XapaKTePpUCTUKU
TrOpOIOB — IIaBHbBIC YCIIOBUS CYIIECTBOBAaHMS KakK JIFOIEH, TaK U NTUL. MI3MeHUYMBOCTh YUCIIEHHOCTH 3M-
MYIOIIMX MITHI] Ha 93% ormpezesiseTcs IIONIaablo Topoia U YMCICHHOCThIO ero HaceIeHUsI, a YKclia BUIOB
Ha 62% omnpenesieTcst IOJTOTOM, CpenHell STHBapCKOI TeMIiepaTypoii ropojia U YUCJIIEHHOCThIO ero Hace-
neHus (p < 0.001). YucaeHHOCTD U YMCJI0 BUAOB 3UMYIOIIMX NTULL KOPPEJIUPYIOT C “BO3PaCTOM” 3UMOBKU
(p < 0.05). ITpu coxpaHeHUM TeMIIOB YpOaHU3ALMY YMCIEHHOCTh U BUIOBOE pa3HOOOpa3ue Mpoaoskar
pacTtu.

Knroueswie crosa: yp6aHI/I3aHI/Iﬂ, SUMYIOIIME BOAOIIaBalOIIME IITULLI, TMHaAMUWKa YUCIICHHOCTH, BUIOBOEC
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InpokomaciiTabHast ypbaHU3aLUsI U TEXHOTSH-
Hoe npeobpa3oBaHue MPUPOAHBIX TEPPUTOPUIT TTO-
BCEMECTHO MPUBOMAAT K TOMY, YTO YaCTh MUTPUPYIO-
LIUX BOJOIUIaBAIONIMX MTUI] OceaeT B 00pa3yoInX-
ca He3zaMmepaamommx pedyrmymax [1-3], wux
YUMCJICHHOCTBh pacTeT [4]. DTo ssBIeHUEe paccMaTpuBa-
eTcd BO MHOTIMX Mybiaukaunugx [5, 6], HO B HUX He
aHaJIM3UPYyeTCsl BJIMSHUE YCJIOBUM pa3HbIX FOPOIOB
Ha 4YMCJEHHOCTb M pa3HooOpa3ue MNTULl. DTO 00y-
CJIOBJIMBAaeT HEOOXOIUMOCTb CPaBHUTEIbHOIO HC-
clieoBaHus 3UMHeEN hayHbl U HaceJIeHUsl BoJIoIIa-
BaIOIIMX MTUIL HECKOJBbKUX TopoaoB. Lleabio padoThl
CTaJl aHaJIU3 YUCIEHHOCTU U BUIAOBOTO COCTaBa BO-
JOTUIaBaIOIIUX MTULL, 3UMYIOIIMX B FOpoIaX yMepeH-
HOTO mosica. 3aga4yu paboThl COCTOSIIA B BBISIBJICHUM
BJIMSIHUS Teorpauueckoro mojoXeHusl, pa3mepa u
KJuMara ropoaoB Poccuu Ha nepeuunciieHHbIe BbIlle
ToKa3aTesu.

ExxeromHble ydeThl 3UMYIOLIMX BOIOIIABAIOIINX
ntull mposoamin ¢ 2015 mo 2022 r. B 3-10 nexany sH-
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Bapsl CWJIaMU BOJIOHTEPOB MPU KOOPIUHAILIMU OPHU-
TojjoraMu B 30 KpYNHBIX WM KPYMHEHIIUX ropoaax
yMepeHHoro 1osica Poccuu (ta6i. 1). Yaeramu oxBa-
THIBAJIM BCE HeE3aMep3alollre BOJAOEMbl TOPOJA.
Onpenensiii BUAOBOW COCTaB U KOJUYECTBO 3UMYIO-
IIUX MTULL C IpuMeHeHueM ¢dotodukcaru u BITJTA.
I1pu aHanu3e KIMMaTUYECK1X (PaKTOPOB UCIOJIb30-
BaJIi CpeIHMe SIHBApCKUE TeMITepaTyphbl TOPOa U pe-
ruoHa. CTaTUCTUYECKYI0 00paboTKy MPOBOAUIIUN Me-
TOJaMU KJIACTEPHOTO aHajn3a, IIaBHbIX KOMIIOHEH-
TOB U MHOXXECTBEHHOI perpeccuu [7, 8] B makere
“Statistica 10”.

IMpupomHbIe yCIOBUS TOPOIOB 3aBUCHT OT UX T€0-
rpadpuyeckoro mojioxkeHus. OT CeBepHBIX T'PaHMI]
KJIMMaTUYECKOTO Tosica K I0KHBIM U3MEHEHMS TEM-
MepaTypHOTO peXXrumMa CBsI3aHbI CO CTPYKTYPOIi paar-
alMOHHOTrO OaJlaHca, a OT 3aMaJHbIX K BOCTOUHBIM —
C HUPKYJISIME BO3MYITHBIX Macc [9].

CyMMapHast YMCIIEHHOCTh BOIOIIIABAOIINX TITHII
30 roponos ¢ 2016 go 2022 r. Beipocia Ha 35%, ¢ 49.2
1o 75.6 Teic. iTuir (Rs = 0.96, p < 0.0, n = 8). BumoBoe
pa3sHooOpas3ne B cyMMe TocTUTaeT 32 BUOoB. Bo Becex
30 ropomax DOMUHUPYIOT KPSIKBEL (Anas platyrhyn-
chos), ot 89 no 100% ntuir (tads. 2). YnucaeHHOCTh
3UMYIOLIUX KPSKB KOPPEIUPYeT C UYUCIACHHOCTHIO
HacenaeHus ropona (Rs = 0.50, p < 0.05, n=30) u
YHCIIOM 3UMyroITnX BUIoB (Rs = 0.36, p < 0.05, n =30).
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3MMOBKMHN BOJOITNTABAIOIIIMX TITHUL B 275

Ta6muna 2. YucjieHHOCTh KPSKB B 00cienoBaHHbIX roponax ¢ 2015 mo 2022 r. (MenuaHHOE 3HaYEHUE)

HMHTepBaibl YUCTEHHOCTH KPSIKB

100—499 500—999 1000—2500 Bosee 6000
Topox Yucno Topox Yucno Topox Yucno Topox Yucno
KPSIKB KPSIKB KPSIKB KPSIKB
buiick 120 Bojorna 975 ExaTepnHOypr 2040 Mocksa 29000
Imasos 180 Kemeposo 680 HMBaHoBO 1760 Cankr-ITetepOypr 8500
WxeBck 260 HoBoky3Heuk 850 Kazaup 1130 KpacHosipck 6060
HpkyTck 220 [Tensa 580 Kupos 2360
Kamyra 390 ITepMb 750 Tsepb 1660
Kypck 320 Ps3anp 850 Tyma 1450
Capanck 175 CapatoB 760 Yoba 2000
Tomck 450
TiomeHb 180
VabsitHOBCK 210
Yensa6MHCK 380

Ilo cxoncTBy (bayHbI, HACEIEHUS MTHUIL U OCHOB-  PE3KO-KOHTMHEHTAIBHOTO KJIMMAaTa ¢ HU3KUMU KakK
HBIX XapaKTepPUCTUK TOpOAa Pa3NEIWINCh C TTOMO-  permoHaIbHBIMU (—20°C), Tak u ropoackumu (—17°C)
LIBIO KJIACTEPHOTO aHaIM3a Ha 7 rpynm (puc. 1). SIHBapCKUMH TeMIIepaTypamu, riomanbio 300—400 kv?

1. Cubupckue ropoga (Mpkyrck, HoBOKy3HelIK, UUCIEHHOCTbIO HacejaeHusi oT KpynHbix (0.2) mo
KemepoBo, KpacHosipck, Tomck, buiick) B obmactu  kpymnHeiimx (1.0 MitH) 4enoBek.

CIIo 1
MockBa
CapaHck
Kanyra
Tyna
Pszanb
Tsepnb

I
WBanoBo

—

-

NxeBck
Bonorna
Yepenoaell
YenstOMHCK
TomeHb
[Tepmb

Yopa
ExatepuHOypr I
Kypck

CaparosB
Brnagumup
VIIbIHOBCK
KaSaH]) :'—‘7
I'nmazoB

buniick
Tomck
KpacHosipck
KemepoBoB
HoBoky3Heuk
Hpxkyrck
| | | | I
0 2 4 6 8 10

Paccrosnane

Puc. 1. JenaporpamMma Mephl CX0ncTBa hayHbl M YUCICHHOCTU 3UMYIOIINX BOAOILIABAIOIIMX NTULL 30 TOPOIOB C y4ETOM UX OC-
HOBHBIX XapaKTepUCTUK: reorpadruuecKoro MmoJoXKeHUs, TIOIIAaaN, YUCIEHHOCTH HACeIeHsI, CPeIHEeH sSTHBapCKOM TeMITepa-
TYPHI X €€ OTJIMYUSI OT PETMOHAIBHOIM.

JOKJIAIBI POCCUMICKOU AKAJTEMUU HAVK. HAYKHY O JKU3HU  Tom 510 2023



276

2. Kpymmapie n kpymHenmme ropona I[lpmypaibs,
Vpana u Cubupu (Yenssounck, TiomeHb, Ilepmb,
Yba, EkaTrepuHOypr) B 0671aCTSIX KOHTUHEHTAIbHOIO
1 YMEPEHHO-KOHTUHEHTAJbHOTO KJIMMAaTa C SIHBap-
CKMMM TeMIlepaTypaMu B peruoHe —15°C u B ropoje
—13...—14°C, mmontaneio 500—1100 kB. KM 1 HaceJle-
HueM B 0.6—1.3 MJTH JeJIOBeK.

3. Topona IMToBomxbsa u Ilpukambs (YIbIHOBCK,
Kazanb, [1a3oB) mpeacTaBisiioT HOBOJBHO Pa3HO-
POIHYIO TPYHITY: YIILSIHOBCK PACIIOIOXEH B YMEpPEH-
HO-KOHTUHEHTAJIbHOI 30He, a Kazanp u [71a30B — B
KOHTUHEHTAJIbHOM IIPU CPEIHUX PEeTMOHATLHBIX
temriieparypax —15°C, ropoackux — ot —9.8°C no
—13.5°C. INpu paznmuusx B tuiomiaaun (YibSIHOBCK —
316, Kazaub — 598, I'mazoB — 68.2 KB. KM), BCe TpU
ropojga OTHOCSITCSI K KPYITHEUIIINM 1O YUCITY XUTE-
neit (YapgHoBck — 0.63, Kasaus — 1.17, ImasoB —
0.92 MJIH YenoBeK).

4. Meramonnchkl. MockBa pacrionoxeHa B o0Ja-
CTM YMEPEHHO-KOHTHMHEHTAJbHOTO KjIuUMaTa, a
Cankr-IletepOypr — B IIEpPEXOAHOIl K yMEpPEHHO-
MopckoMy. OHU 3aHUMAIOT OOJBIIYIO ILIOIIAIb,
YUCJIEHHOCTh HacejleHUusT — A0 12.6 MJIH. 4eIOBeEK.
Cankr-IletepOypr HaxOOUTCS HA MYTU WUHTEHCUB-
HBIX CE30HHBIX MUTpaluii nTul. [1pu cpemHeit sH-
Bapckoii Temnepatype —10°C roponckasi COCTaBIsIeET
—4.5...—-5.5°C.

5. Topona LlenrpansHoro Heueprosemns (TBeps,
Kanyra, Psa3ans, Tyna) B o0j1acT yMeEpeHHO-KOHTH -
HEHTaJIbHOIO KJIMMaTa CO CPEIHUMHU STHBAPCKUMU
peruoHabHbIMU TeMItepatypamu —10°C u ropon-
ckumu —7...—9°C. Pasmepnl 150—250 KB. KM, 4uc-
neHHocTh HacelleHust 0.3—0.5 miH yenoBek. K HuM
0 YCJIOBUSIM IIpuMBbIKaeT CapaHCK MEHBbIIeil IUIo-
AN,

6. OtHocutenbHO ceBepHble Topona (Bomorma,
Yepenogel, IBaHOBO) B 0061aCTH yMEPEHHO-KOHTH -
HEHTaJIbHOI'O KJInMaTa, a Takxke Krupos u MxkeBcK B
00JIacTV KOHTUHEHTaJIbHOTO. CpemHsisa TeMrepaTypa
ssHBaps B ropone oT —8 10 —12°C, a B peruoHax —
—10...—15°C. Pasmepnr 100—300 KB. KM, 4YHUCJICH-
HocTh HaceaeHus 0.3—0.4 MIIH 4eJIoBeK.

7. PacmiojioxkeHHbIE OTHOCHUTEIILHO IOXKHEE IPYTUX
Kypck, Caparos u IleH3a — KpynHbIe Topoja, Mjo-
mansio 200—400 kB. kM ¢ HaceneHueM B 0.5—0.8 MiiH
yenoBek. CpemHue peruoHajabHbIE TEeMIIEpaTypbl —
10°C, ropoackue — —6...—9°C. K HUM 10 psimy npu-
3HAKOB IIPUMBbIKaeT Bragumup.

ITo pesynbTaraM AUCIEPCMOHHOIO aHaIM3a BCE
CeMb KJIAaCTEPOB 3HAYMMO Pa3jIMYalOTCs MEXIY CO-
00i1 MO COBOKYIHOCTH XapaKTePUCTUK TIOPOHOB,
YUCJIIEHHOCTU NTULl W 4uciay BumoB (F = 10.84;
p <0.001; n =7). B xaxxnom kjtactepe payHa 1 Hace-
JIEHYE IITUL HaXOOSITCS MO, BIMSIHUEM CXOOHBIX VI
OJIM3KMX T10 3HAYEHUIO (DAaKTOPOB.

st BeIsIBIIEHUS (DAKTOPOB, 3HAUUMO BIIMSIIOLIMIX
Ha YHUCJIEHHOCTh U (payHy IITUI, MBI IIPUMEHWIA M-
TOJ TIaBHBIX KOMIIOHEHTOB KO BCE€Ii COBOKYITHOCTU
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TepeMeHHBIX. BBITM BBIIEJIEHBI OBE HE3aBHUCHUMBIE
TPYIITUPOBKU, BHYTPU KOTOPBIX TIEPEMEHHBIE CB3a-
HBI CHJTbHEE, YeM MeXXIy HUMU: YHUCJIO TITHIL U X BU-
OB, YMCJIEHHOCTh HaceJIeHWs W TUIOINaab Topoma
(F1) u cpenHsa ssHBapckKasi TeMIiepaTtypa ropojaa u
ero noarota (F2). Takum obpazoM, reorpauueckoe
TTOJIOKEHNE M KIMMATHYEeCKUE XapaKTePUCTUKH —
IJIaBHBIE YCIIOBUS CYIIIECTBOBAHMS KaK JIONEH, TaK 1
TITHII.

s BBIABIEHUS HanMOOJBIIETO BKJIaAa B M3MEH-
YUBOCTb YNCJICHHOCTHU U BUIOBOI'O COCTaBa ITUILL MBI
MMPUMEHWIA METOJ MHOXKECTBEHHOI perpeccum Ko
BCEM B3aMMOCBSI3aHHBIM XapaKTepPUCTUKAM TOPOIOB.
ITromane ropoga M YKMCIEHHOCTh €ro HaceJleHUs
orpenensior 93% M3MeHYNBOCTH YMCIIa 3UMYIOIINX
nruL (R? = 0.93; p < 0.001; n = 30) 1 96% 4yucieHHO-
cTH Kpsks (R? = 0.96; p < 0.001; » = 30). l'eorpacdu-
yeckasl JOJITOTa, CPemHssl SHBapcKas TemIlepaTrypa
ropoja v 4YuCcJIeHHOCTh HaceJIEHUS ONpeaesioT 62%
M3MEHYMBOCTH YUCJIA 3UMYIOIINX BUIOB (R? = 0.62;
p <0.001; n =30).

YKCaeHHOCTh U YMCJIO BUIOOB 3UMYIOIIMX IITHUIL
KOPpENUpYyIoT ¢ “Bo3pactoM” 3uMOBKH (Rs = 0.67,
p<0.05 1 Rs=0.62, p<0.05, n =13 COOTBETCTBEH-
HO), T.€. C YHCJIOM JIET, IIPOIIEIIINX CO BPEMEHU
Havajia OCBOeHUs ropoja nrunamu. K coxanaeHuio,
TaKue JaHHbIE €CTh TOJILKO 1J1s 13 roponos. s 9 eB-
POIIEMICKMX TOPOAOB paHee He3aBHCHUMO IT0Ka3aHO,
YTO MJOTHOCTbH MOIyJIsiuii 41 Buga NTUIL OTpaxkaeT
BpeMsl, IIpolleallee ¢ Hayaaa ux BcejieHus [11].

B xone panpHeiimeit ypoanmnsauum Poccum u po-
CTa TOPOACKOI0 HaceJeHUsI YNCIEHHOCTh U BUIOBOE
pa3HooOpa3ue 3UMYIOLIMX B HUX BOJIOIIABAIOIINX
OTULL OYAYT IIPOIOJIKATh PACTH.

Hacrosast padoTa, o MHEHUIO aBTOPOB, BHOCUT
CYIIECTBEHHBIII BKJIal B TEOPETUYECKYIO U IIpU-
KJIAIHYIO OPHUTOJIOTUIO. DTO TOHUMaHUE KAPTUHBI
MacITabHOTO TepepacripeneieHUusT KOMIOHEHTOB
6rocdepsl B peaeaax KOHTUHEHTa C POCTOM ypba-
HU3ALUHU, IPKUM IIPUMEPOM KOTOPOTO CITy>KAT BOIO-
IUIaBalolye NTULbI. Pe3yabTaThl UMEIOT U IPaKTH-
yecKoe 3HaueHUe, MpeACcKasbiBasg U OOBSIICHSS 3TU
SIBJICHUS, TIOCJICA0BATEIbHO OXBAThIBAIOIIIME TOpOIa
BOCTOUHOIT yacTu Poccum ¢ X cypoBBIMU 3UMHUMMU
KIIMMATUYECKUMHU YCIOBUSIMU.

BIIATOOJAPHOCTHU

ABTOpr BbIpaXxarT 6HaFO[[apHOCTB PETMOHAJIbHBIM
KoopauHaTopaM U BCEM ydyaCTHUKaM c6opa MaTe€puaa.
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WATERFOWL WINTERING IN CITIES OF TEMPERATE CLIMATE ZONE
AND FACTORS THAT DETERMINE THEM
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For the first time, the regularities of the number and species diversity dynamics of wintering waterfowl in 30
cities of Russia over eight years have been analyzed. The total number increased by 35%. The species diversity
in total reaches 32 species. Mallards (Anas platyrhynchos) dominate in all 30 cities. According of total charac-
teristics, all cities were divided into seven clusters, significantly differing from each other. The geographical
location and climatic characteristics of cities are the main conditions for the existence of both people and
birds. The number variability of wintering birds by 93% is determined by the area of the city and the number
of its population, and the number of species by 62% is determined by the longitude, the average January tem-
perature of the city and the number of its population (p < 0.001). The number of birds and species correlate
with the “age” of wintering place (p < 0.05). If the rate of the urbanization continues, the number and species

diversity will continue to grow.

Keywords: urbanization, wintering waterfowl, population dynamics, species diversity
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