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HN3menenust BHI0BOI0 cocTaBa,
(deHoIOrHM M pa3MenIeHUs 3UMYIOLINX
KYJUKOB B  A30B0o-UepHOoMopckoM
pernoHe YKpPaumHbI Ha MPOTSKEHHH
nocjaennux 50 jger. — E.A. [Jlsaudesal,
M.E. XXwmyn'? 1 — AzoBo-UepHOMOpCKast
OpHHTOJIOTHYECKas cTaHuus; 2 — IHCTHTYT
9KOJIOTHHU M Pa3BUTHS AENBTHI JlyHas.

Uszmenenus euoosozo cocmasa u gherono-
UL 3UMYIOWUX KYIUKOG HA NPOMSAICEHUU
nocnednux 50 1em npoananuzupo8aHsvl Ha
Katouesblx meppumopusnx A306o0-Yepnomopckoeo pecuona Yxpaurul, ucxoos
U3 AaBMOPCKUX OAHHBIX U ONYONUKOBAHHBIX MAMEPUATIO8 SUMHUX YHEem 08 NMUY.
Ommeueno ysenuuenue 6U008020 pazHooopa3usl KYIUKos8, 6CIMpedaiomuxcs 6
3uMHULl nepuod Ha Azoso-Yepromopckom nobepesxcve Yxpaunwt (¢ 10 0o 32
8U008), A MAKICE BbIABIEHO B03PACMAHUE NPOOOINCUMETLHOCHIU NPEObIBaAHUs
8 pecuoHe pa0a 6udos u pacuupenue odiacmert Ux 3UMHe20 pacnpoCmpaneHus.
TIpu 5mom xopouio npociedncusaemcs npooOsUNCeHUe HOBbIX 3UMYIOUUX BUOOE 8
VKpauHcKuti cekmop A30680-Hepromopckozo nobepedicobs ¢ 3anada 8 B0CMo4HOM
Hanpasnenuu. Beiseneno cywecmeennoe enusnue no20OHO-KAUMAMUYECKUX
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VCI08Ul 6 0eKabPbCKO-IHEAPCKULL NEPUod HA GUOOBOU COCMAG 3UMYIOUWUX
KYIUKO8, DPe2yIAPHOCMb 3UMOBOK, YUCIEHHOCMb U NPOOOINCUMETbHOCHD
BUMHE20 NPeObl8aHLs 8 PecUoHe OMOeNbHbIX 6U006. Haubonvuue nokazamenu
BUA0B020 PA3HOOOPA3USL U 3UMHELl YUCTIEHHOCMU KYIUKO8 OMMeUeHbl 6 200bl
C NONONCUMENbHBIMU CPEOHEMECSUHBIMU MEeMNEPamypamu  00HOBPEMEHHO
6 Oexabpe u sneape. Yuumovieas ycmouuugy0 meHOeHYuro K noCmeneHHomy
NOGBIUEHUIO  CPEOHEeMECAUHOU — memnepamypvl  0ekabpsi 6 NOCieOHue
Oecsmuiemusi,  COUemaHull C 8bLICOKUMU CPEOHEMECTUHBIMU MEeMNEPaAmypamu
SAHBAPS 6 OMOCTIbHbIE 200bl, OMMEYCHHbLE USMEHEHUS HA 3UMOBKAX CEA3AHbL C
nomenieHuem KIiuMama.

Knrwouegwie cnosa: suoosoe pasnoodpasue, 4UcCieHHOCMb, 0O1ACHb 3UMOBOK,
CpeOHsis memnepamypa, Kiumamuieckue ycioeus.

3MiHu BHI0BOTO cKJIany, peHoJiorii Ta po3MileHHsI 3MMYIOUYMX KYJHKIiB B
A3oBo-YopHOoMopcbKoMY perioHi Ykpainu npotsirom octantix 50 pokis.
— O.A. [Taniuesa', M.€. Kmya'? 1 — AzoBo-UopHOMOpPChKa OPHITONOT YHA
ctaHmisg; 2 — [HCTUTYT exororii i po3BUTKY nensTH lyHaro.

3minu 6udo6oeo cxknady i penonoii 3umyrOUUxX KyauKie npomsa2om oCMAaHHix
50 poxkie npoananizoeani Ha KarOU08UX mepumopiax Azoso-Hoprnomopcvkozo
pecioHy Yxpainu, auxooauu 3 agmopcoKux 0aHux i onyoniKo8aHux mamepianie
3UMO8UX 00niKi@ nmaxis. Bio3Haueno 30inbuieHHs 8U008020 DIZHOMAHIMMA
KVIUKIG, WO 3YCMpiuaomscsa 8 3umMosui nepioo na A306o0-Yopromopcokomy
y36epeorcoci Vepainu (3 10 0o 32 eudis), a maxoxc 6us61eHO 3POCMAHHSA
mpusanocmi nepeOy8anusa 8 pe2ioHi psady 6udie i posuupenHs ooracmeil ix
3UM06020 po3noscioddicents. IIpu ybomy 0obpe npocmedtcyemucs npoCyBanHs
HOBUX 3uMYIOYUX 6udié 6 YKpaincokuii cexmop Azo6o-YopHnomopcvkozo
y30epedicoics i3 3ax00y 8 cxiOHoMy Hanpamky. Busaeneno cymmesuii naus
NO20OHO-KAIMAMUYHUX YMO8 V' 2PYOHe80-CiuHesUli nepiod Ha 8UO08ULl CKAAO
SUMYIOUUX  KVIUKIB, PeSYNAPHICIb 3UMiBelb, YUCENbHICMb I MpUsanicmb
3UM08020 nepeby8anHa 8 pecioni oxkpemux eudis. Haubinbwii noxasHuxku
81006020 PIZHOMAHIMMA MA 3UMOB0I YUCENbHOCMI KVIUKI8 BU3HAYeHi 6
POKU 3 NOZUMUBHUMU CEPEOHbOMICAYHUMY MeMNepamypam 0OHOYACHO 6
2pYOHi i ciuni. Bpaxogyrouu cmitlky meHOeHyito 00 NOCMYn08020 NiO8UUeHHS
CepeOHbOMICAUHOI memnepamypu 2epyoHs 6 OCMAHHI OecAmunimms, y
NOEOHANHI 3 BUCOKUMU CEPEOHbOMICAYHUMY MEMNEPAmypamu CiuHs 6 OKpemi
POKU, 8iOMIYeH] 3MIHU HA 3UMIBIAX NO8 A3AHI 3 NOMENTIHHAM KAIMAn).

Knrouosi cnosa: 6uoose pisHoManimmsi, YUCEIbHICMb, 30HA 3UMIBEIb, CePeOHs.
memnepamypa, KAiimMamuiti YMOoGu.

Introduction
BBenenune

B cospemennoii opnumonocuueckou aumepamype no 3UMOBKAM NMUY MOXKC-
HO Haumu pasposHeHHble PaKmovl OMHOCUMENbHO 3UMHUX BCMpeY K)IUKO8
HA OMOENbHBIX YUACMKAX 1024 VKPAuHvl U CMEXCHbIX Meppumoputl, a max-
JHce KpAmKYI0 OYeHKY IUAHUA NO20OHBIX YCII08ULL HA 8UO080E PpA3HOobpa3ue,
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BKIIOUAsL HEKOMOpble GUObL 3UMYIOWUX KYIuKkos. Takoice umeromes HemHozue
cneyuanbhble Cmambvl,, NOCEUEHHbIE 3UMOBKAM KYIUKO8 8 AHANUUPYEMOM
peeuone (Kmyo, 2000, Kunoa u dp., 2006), o0naxo oHu He 8 NOIHOU Mmepe
ompadxcaiom dannwlil gonpoc. Obodujenue u anaiu3 6cex O0CMYNHbIX PaKmos
BbLAGUU ONPEOeTIeHHbIE 3AKOHOMEPHOCMU U USMEHEHUSL 8 COCTOSHUU 3UMOBOK
KVIUKOG 8 pecuone Ha npomsiiceHuu nocieonux 50 nem, komopwvie ¢ 60abuion
BEPOSIMHOCMBIO MO2YM ObIMb CES3AHBL C KAUMAMUYECKUMU U3MeHeHUsAMU. 3a
nocneonee 8pems Hamu OMMEHeHO yerudeHue 6008020 pasHoodpasus Kyiu-
KO8, 6CIpeuaiomuxcs 6 3umMnull nepuood Ha Azo6o-Yepromopckom nobepesicve
Yrpaunwt u pacwupenue obnacmeri ux 3umnezo pacnpocmpanenusi. Ananosuy-
Has mendenyust 6 Yepromopckom pecuome 8 NociedHue 0ecsimuniemus omme-
uena ¢ boneapuu — yeenuuenue 6u006020 pazHooOPA3Us 3UMYIOWUX KVIUKOG 30
cuem 8U008, OCHOBHOU 3UMOBOYHDBIL apeal KOMOPLIX NEHCUM 20PA300 10JHCHee
(Nankinov, 1989; Dimitrov et al., 2005). 3a npowedwee cmonremue ysice om-
MeueHo cpeonee 2nobanvroe nomenienue ¢ 1900 2. na 0.8°C (Hansen et al.,
2005), a 6 Espone — na 0.95°C u 0okazano cmewjeHue epanuy 3UMOBOUHbIX
apeanos psoa ud08 KyIuKkos K ceeepo-60CmoKy u ceeepo-3anady (Maclean et
al., 2008). B smou cmamve paccmompervl U3MEHeHUsl 8 3UMHEM pacnpeoelie-
HUU KYIuKos 8 A3060-Yepromopckom pecuone Ykpaunvl u ux céa3b ¢ NO200HO-
Kaumamuyeckumu gakmopamu. Paboma evinoanena 6 pamkax npoexkma
«Dopmuposanue nomenyuaia no nabmodenuro 3a Yepromopcxkum bacceti-
HOM 6 PAMKaX No00epICKU YCMOUuU8020 passumus meppumopuuy («Building
Capacity for a Black Sea Catchment Observation and Assessment System
supporting Sustainable Developmenty, epanm Ne226740), ¢unancupyemozo
Esponeiickum Dronomuueckum Coopysrcecmeom.

Hardly anything has been published on wintering waders in the south of Ukraine
and adjacent countries. So this hampered the evaluation of effects of weather on the species
diversity. The very few papers on wintering waders in this region (Zhmud, 2000, Kinda
et al., 2006) do not fully address this issue. While reviewing all existing information we
assumed certain patterns and changes in the state of wintering waders in the region over the
past 50 years could more likely be related to climate change. Taking into account that the
nearest regular wintering areas for most species of waders, within the relevant flyway, are
in the Mediterranean, North Africa, the Caucasus and South Asia, the gradual shift of their
distribution to the north, to the Black Sea caused by higher temperatures is to be expected.

Lately, we observed an increase in species diversity of waders that occur in winter on
the Azov-Black Sea coast of Ukraine and the expansion of their winter distribution. A similar
trend in the last decades is marked in coastal Bulgaria, where also an increase in species
diversity of wintering waders has been recorded (Nankinov, 1989; Dimitrov et al., 2005).
It is assumed that due to global warming an increasing number of waterbird species, which
until recently had wintered only in the southern regions, will occur in Bulgarian wetlands in
future (Dimitrov et al., 2005). Over the past century the average global warming at 0.8° C
had been noted since 1900 (Hansen et al., 2005), and in Europe — at 0.95° C, and the shifting
of boundaries of wintering areas of several wader species to the northeast and northwest is
proved (Maclean et al., 2008).

This article discusses the changes in the winter distribution of waders along the Azov-
Black Sea coast of Ukraine and their relation to climate. The work was performed as part
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of the project “Building Capacity for a Black Sea Catchment Observation and Assessment
System supporting Sustainable Development” (grant number 226740), funded by the
European Economic Community.

Materials and methods
MaTepﬂaJ’lbI " METOAbI

Ipoananuzuposanvl aumepamypuvie UCMOUHUKYU, 6a3a OaHublX A3060-
Yepnomopckoii oprumonozuueckoti cmanyuu (2. Merumonons), cobcmsenmvie
OaHHble U ONPOCHbBLE C8EOCHUS OTNHOCUMENbHO 3UMHE20 PA3MEWeHUs KYIUKOS
6 A3060-Yepromopcrom pecuone Yxpaunul. Takoice nposoounucs pe2yispHvie
(¢ 08yXHEOenbHbIMU UHMEPBALAMU) YUembl KYIUKO8 HA MOHUMOPUHZOBbIX
meppumopusx ea Yxkpaunvl: 6 Cesepo-3anaonom Ilpuyepromopue (Oenoma
Jlynas, Tunueynockuti numan, Odecckas 0on.) u ¢ Cegepo-3anaonom [lpuaso-
sve (Monounwiii numan, 3anopooicckas oon.) 6 meuenue 08yX 3UMHUX NEPUOOOE
2010/2011 u 2011/2012 22. Yuemmuviil nepuod Havunaics 7 0ekabps u 3aKaH-
yusancs 24 gespana. Ilocoono-knumamuyeckue noxasamenu OYeHUBAIUCH,
UCX0051 U3 NEPBUYHBIX OAHHBIX MEMeopoNocUeckux nocmos 6 2. enuueck
(Xepconckas o6n.) u 2.Odecca. [ns oyenku no2oOHO-KIUMAMUYECKUX YCL0-
UL 3UMOBOK 8 pashble 200bl U MEHOCHYUL UX USMEHEHULl UCTIONb308AUCH NO-
Kazamenu cpeoHemMecauHbix memnepamyp 6030yxa 6 oekabpe u smeape. dmu
napamempbl 1e2K0 n00OAIOMCs MOYHOU KOIUYECMBEHHOU OYeHKe U npu na-
OeHuU Hudce HYyIs CONPSNCEHbl C 3aMep3aHUeM 8000EMO8, NOBEPXHOCHHO20
CL0s1 NOYBbL, MANOU OOCMYNHOCMbIO KOPMO8. B pesynomame cpednemecsiunvie
memnepamypHule noKazameni KOCGeHHO GIUAION HA 8U0080€ pa3Hoobpasue u
pasmewjenue 3UMyIOuUx KyauKos. /s eulisaeieHus MHOOLEMHUX MEeHOeHYUul
8 (peHonoZUUecKUx UMEeHeHUusX HeobXo00UMO cpasHeHue OaHHbIX 3a NPoooT-
Jrcumenvublil nepuoo, dceramenvro ne menee 30 nem. Illosmomy smom ananu3z
basupyemcs na meppumopuu Kpvimckozo noryocmposa, 20e makue oanmvie
uzeecmuul. CpagHuBanUCy camvle nO30HUe OAMbl BCMpeyU 8UA08 8 KOHYe Oce-
Hu - sumotl 6 1970-e 200v1 (no Kocmun, 1983) u 6 nepuoo 1990-x - 2000-x
20006 (baza dannwix A3060-UepHoMOpPCKOU OPHUMONO2UHECKOU CIMAHYUU, pe-
2UOHATbHBLE NYOUKAYUL) OJisi ONPeOeNeHUs USMEHEHUL NPOOOANCUMETbHOCTIU
3UMOBKU 6 npedenax pecuona. IIpooondicumensbHOCms 3UMOBKU Mbl OYeHUBANU
Kax nepuoo om Hayauia 3umsl 00 Camoll No30Hell 6Cmpedl 8Uod 8 pecuoHe.

Publications as well as data at the Azov-Black Sea Ornithological Station (Melitopol)
have been analyzed, along with the author's own data. This was completed with questionnaires
on wintering waders in the Azov-Black Sea Region of Ukraine. For a more detailed study
of the influence of climatic conditions on the winter distribution of waders, we conducted
regular surveys during the whole winter (with two-week intervals), within two winter periods
—2010/2011 and 2011/2012. These studies took place in the southern Ukraine — in the North-
West Black Sea area (Danube Delta and Tylihulskyi Liman (estuary) - Odesa Region) and
in the North-West Azov area (Molochnyi Liman (estuary) — Zaporizhzhia Region). Wader
counts started on December 7 and ended on February 24. Waders were counted on both
constant and unfixed line transects, three fixed routes were about 12 km in length each. In
total, 778 individuals from 10 species of waders were observed in winter 2010/2011 and
531 waders from 5 species in winter 2011/2012.
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Weather and climatic parameters (average daily and monthly air temperatures, number
of days with average temperature above zero) were evaluated based on the primary data
from the meteorological stations in Henichesk (Kherson Region, located in the center of
the coastline of the region) and Odesa. Average monthly air temperatures in December and
January have been used as weather indicators. These parameters are easily and accurately
quantifiable and they indicate frost periods with the limited food availability. As a result, the
average monthly temperature data indirectly affect biodiversity and distribution of wintering
waders. On the other hand, short-term periods of low daily temperatures alternating with
warming could cause only a decrease in the numbers or departure of the most sensitive
species.

To identify trends in phenology it is necessary to compare data over a long period,
preferably not less than 30 years. Therefore, this analysis is based on the Crimean Peninsula
area, where such data are available. We compare the latest dates of the species records in the
late autumn — winter in the 1970s (according to Kostin, 1983) and during the 1990s — 2000s
(database of the Azov-Black Sea Ornithological Station, regional publications) to determine
changes in the duration of the winter stay of waders within the region. In this case, the data
from the last ten days of February were not used because at this time the end of wintering
period can overlap with start of spring migration. We assessed the duration of the wader
wintering as the period from the onset of winter until the latest observation of species in the
region.

Results and discussion
Pe3yabTarhbl M 00Cy:KIeHUE

Changes in species diversity of wintering waders in the Azov-Black Sea Region of
Ukraine
Usmenenusi 61006020 paszHoodpasus Kyaukoe 6 3uMHuil nepuod 6 Az060-Yepromopckom pecuone
Vrpaunwv

B opnumonoeuueckou numepamype no meppumopuu Yrpaunor 0o 1960 e.
6cmpeyaemcs Kpaiine Mano (akmos 3UMHUX pecucmpayutl Kyiukos. Buoosoe
pasznoobpazue 3umyiowux Kyauxkos 6 Azoeo-Ueprnomopcrkom pezuone Yrpau-
Hbl 8 9mom nepuod ceooumcs k 8 euoam — wuduc Vanellus vanellus, ueprviu
Tringa ochropus, 6onvuwiou xponwinen Numenius arquata, mynec Pluvialis
squatarola, xpycman Eudromias morinellus, eanvownen Scolopax rusticola,
bexac Gallinago gallinago u eapwnen Lymnocryptes minimus. /{o 1970 e. na
102e Ykpaunwl 6wy 3apecucmpuposansl 8 3umHuti nepuoo 10 6udos Kyauxos
(mabn.1), a 6 1970-e 20061 uzecmmubl CCHLIKU O 3UMHUX 6cmpeyax yoce 14
61006 (maba. 1), monvko na Kpvimckom nonyocmpoge 6 3uMHULL Ce30H HaOI0-
oanoce 12 eudos (Kocmun, 1983). B 1980-¢ u ¢ 1990-¢ 20061 monvko 6 ykpa-
uncKotl yacmu oenvmol JJynas Obiau 3apecucmpuposanbl 8 3UMHUE MECAYbL NO
13 6uooe (Zhmud, 1998; ’Kmyo, 2000). Bo scem pecuone 6 1990-¢ 200vl Obi10
scmpeueHo Ha 3umogke yoce 16 6uooe Kynuxos. Bnepesvie 6vinu obnapyice-
Hbl 6 3uMHUl nepuoo eancmyynux Charadrius hiaticula, 3onomucmas poican-
xa Pluvialis apricaria, xynux-copoxka Haematopus ostralegus, xamuewapka
Arenaria interpres. B 2000-e 200bl monvko 8 yKpauHckou yacmu oeivmol Jy-
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Has ecmpeyensl 8 3uMHull nepuoo 16 6udos kynukos, 6 Ceseprom Ipuazosve
(Monounwit iuman) Hamu yumeno 6 3umnue mecsiywvl 11 6uoos, 6 Kpvimy (Cu-
saut) — 15, na Oodecckux numanax — 19 (Ilanuenxo, @opmaniok, 2005, 2006,
2007; 2008). Taxum obpazom, 3a nociednee decsamuiiemue pasHooopaszue Ky-
JIUKOB, pecYIsPHO U CNopadudecKku sumylowux 8 Azoso-Hepromopckom pecuo-
He Ykpaumnwsl, yeenruuunocy Haubonee cyujecmeenno — 0o 32 eudoe (maon. 1,
puc. 2). Ananocuynas meHoenyus Ommeyend u Ha OmoenbHbIX MePPUMOPUsIX
peeuona — na Cusaue (om 3 0o 15 6uoos), Monounom numane (om 7 oo 11
8U008). DMoMY MO2NU CROCOOCMBOBAMb KIUMAMUYECKUE USMEHEHUs. YCI08UL
3UMOBOK 8 pe2uoHe 8 CMOPOHY NOMENJeHUs, AHMPONo2eHHble NPeodpPa306a-
HUsL OUOMONO08 U MONLKO OMHYACmU OONbUUAS NOTHOMA 0OCLe008aHUsL V200Ul
Y paccmompennuvix 6uooe bnuoicaiiwiue obnacmu pe2yiapHbix 3UMOBOK HAXO-
osimes 6 Cpedusemnomopve, Cesepnoti Agppure, 3axaexasve, odcnou Azuu,
NOdMOMY cMeujenue ux epanuy Ha ceeep, 8 llpuuepnomopve npu nomenienuu
KAUMAMa ROIHE BEPOSIMHO U J02UYHO. B msiekue 3umbl 3amemno 6o3pacma-
em He MOoNbKo 0bwee YuUcio HabIo0aeMblx 61008 KYIUKOS, HO U KOTUYECTNEO
8U008, KOMOPblEe OCHAIOMCS 8 Pe2UOHe HA NPOMSAICeHUU 6cell U bonbuel
uyacmu 3umvl (00 Konya aneaps — espans). ¥ muozcux 6u0og 3a nociednue
06a decsmunemusi 3aMemHO YEETUHUIOC YUCTIO UCHONb3YEMbIX MECT 3UMOBKU
(6000emos, yeoouti) 6 npederax Az060-Yepromopckoeo pecuona. Taxas men-
Oenyust Habmoodaemcst y 6onvuio2o kpoHuihena, weprnozoouxa Calidris alpina,
bexaca, uubuca (mabn.l), a maxoice — wunoxmosku Recurvirostra avosetta
(mabn.2), myneca, mopckoeo 3yuxa Charadrius alexandrinus, mpasnuxa
Tringa totanus, uepuviwia, 2apuinena, sarvounena (maon.l). Ha npumepe wiu-
JIOKTIIOBKU HA2TISLOHO NPOCAENHCUBAEINCST BOZHUKHOBEHUE U NOCTENEHHOE Pac-
wupenue oonacmu 3UM0OBOK 6 pecuone ¢ 3anada Ha 60CMokK (mabi.2).

Rare winter observations of Green Sandpiper Tringa ochropus and Common Snipe
Gallinago gallinago in the Crimea at the end of the 19th century are known (Brauner,
1899). Nikolsky (1891/1892) and Senitskii (1898) observed wintering woodcocks Scolopax
rusticola in the south of Crimea and in the surroundings of Simferopol. Walch (1911)
mention Woodcock, Common Snipe and Jack Snipe Lymnocryptes minimus as rare wintering
waders in the steppe Dnieper area. Kistyakivsky (1957) and Dementiev & Gladkov (1951)
described only two December observations of Lapwing Vanellus vanellus in the Crimea and
Askania Nova (Kherson Region) and mention Woodcock as a rare bird during the winter
before 1950. In the first half of December, there were some observations of Common Snipe,
Curlew Numenius arquata and Dotterel Eudromias morinellus at the Dnieper (Dniprovskyi)
liman, and in Askania Nova there were observations of Jack Snipe and Grey Plover Pluvialis
squatarola (Kistyakivsky, 1957). In the late 1950s, Lapwing and Curlew could stay during
relative warm December months in the Black Sea Reserve and on Dzharylgach Island
(Kherson Region) (Ardamatskaya, 1973; 1996). So according to the authors, only 8 species
of wintering waders were in fact present in the Azov-Black Sea Region of Ukraine until
1960: Lapwing, Green Sandpiper, Curlew, Grey Plover, Dotterel, Woodcock, Common Snipe
and Jack Snipe.

In the 1960s, at the northern coast of the Black Sea (Odesa and Kherson Regions,
Ukraine) the following species have been observed during winter: Lapwing, Redshank 7ringa
totanus, Woodcock, Curlew, and (only in December) — Grey Plover and Dunlin Calidris
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alpina (Fedorenko, Nazarenko, 1965; Ardamatskaya, 1983, 1996; Ardamatskaya, Rudenko,
1996). In the late 1960s, the only known winter observation (14.02.1969) of Dunlin was in
the Crimea (Kostin, 1983).

As aresult, up to 1970 in the south of Ukraine 10 wader species have been registered
in winter (Table 1).

Table 1. Changes in species composition and distribution of wintering waders in the
Azov-Black Sea Region of Ukraine during the last 50 years.

Taonuya 1. Hsmenenus 3a nocieonue 50 iem 61006020 cocmasa u pasmeweHust Kynukoe 6 A3060-
Yepromopckom pecuotne Ykpaunvl 8 3umMHULL NEPUOO.

Number of sites with the species present during winter
. £ wad Uncio TeppuTOpHIi ¢ 3MMHHIM ITpeObIBaHHEM BHIA
Ne Species of waders before 1970 [ in1970s | in1980s | in1990s | in 2000s

Buzpt kynuios 10 1970 . 1970-e romsl | 1980-¢ romsr | 1990-¢ roas! | 2000-¢ roasl

1. Pluvialis squatarola 2 - 3 5

2. Pluvialis apricaria - - - 2 3

3. Charadrius hiaticula - - - 1 3

4.  Charadrius alexandrinus - - 1 - 3

5. Eudromias morinellus 1 - - - 1

6 Vanellus vanellus 4 2 11 13
7 Vanellus leucurus - - - - 1

(Vanellochettusia leucura)

8.  Arenaria interpres - - - 1 1

9. Himantopus himantopus - - - - 1

10. Recurvirostra avosetta - - 1 3 4

11. Haematopus ostralegus - - - 2 3

12.  Tringa ochropus 1 1 1 4 6

13.  Tringa glareola - - - - 1

14. Tringa nebularia - 1 - - 1

15. Tringa totanus 2 - 5

16. Tringa erythropus - - - - 1

17.  Actitis hypoleucos - - - - 1

18.  Philomachus pugnax - 2 - 2 3

19.  Calidris minuta - - - 2

20. Calidris ferruginea - - - - 1

21. Calidris alpina 1 2 6 14
22. Calidris maritima - 1 - - 1

23.  Calidris canutus - - 1 4 3

24. Calidris alba - - 1 3 5

25. Lymnocryptes minimus 2 2 1 2 6

26. Gallinago gallinago 2 3 3 7 15
27. Gallinago media - - - - 2

28. Scolopax rusticola 5 2 4 5 10
29.  Numenius tenuirostris - 1 - - -

30. Numenius arquata 3 3 2 11 13
31. Numenius phaeopus - 1 2 - 3

32. Limosa limosa - 1 1 - 2

Total number of species 10 14 15 16 31
Bcero BuoB

Note. Already after completion of this article, one more wader species was observed to winter in the region —
V.M. Popenko and Yu.A. Andryushchenko (pers. comm.) watched a juvenile Terek Sandpiper Xenus cinereus at
Donuzlav Lake, in the Crimea on 21.01.2013.

Mpumeuyanue. Yixe nocie 3aBepLIeHUs 3TOM CTaTbU, B PETMOHE OblJI OTMEUEH €11le OJIMH BUJ KYJIUKOB B 3UMHUIA I1e-
puon — B.M. TTonenko u F0.A. Anzproiuenko (Jin4H. coo01L.) HAOIIOLAIN OJJHY MOJIOAYI0 0CO0Ob MOPOIYHKHU Xenus
cinereus Ha 03./loHy3nas, B Kpeimy 21.01.2013.
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In the 1970s, at the Crimean Peninsula alone, 12 species of waders were observed in the
winter: Dunlin, Ruff Philomachus pugnax, Common Snipe, Woodcock, Black-tailed Godwit
Limosa limosa, Purple Sandpiper Calidris maritima, Curlew and Slender-billed Curlew
Numenius tenuirostris, as well as (in December) Lapwing, Green Sandpiper, Greenshank
Tringa nebularia and Redshank (Kostin, 1983).

In the Black Sea Reserve (Yahorlytska and Tendrivska Bays of the Black Sea)
7 wintering species were noted: Lapwing, Redshank, Jack Snipe, Common Snipe, Woodcock,
Curlew and Whimbrel Numenius phaeopus (Ardamatskaya, 1983), in the surroundings of
Odesa at Khadzhibei Liman Jack Snipe wintered (Zhmud , 2000).

In total, in the 1970s 14 wader species were known to winter in the south of the Ukraine
(Table 1). 6 species were new in the area during winter: Greenshank (9-11.12.1970), Ruff
(December — February), Black-tailed Godwit (16.02.1971, 17.01.1975), Purple Sandpiper
(17-18.02.1971), Whimbrel (December — January) and Slender-billed Curlew (12.01.1971).

In the 1980s, in the Ukrainian part of the Danube Delta 13 wader species were recorded
during the winter months (Zhmud, 1998). Eight of these species (Grey Plover, Lapwing,
Dunlin, Sanderling Calidris alba, Woodcock, Whimbrel, Curlew and Black-tailed Godwit)
stay in the area throughout the winter. Kentish Plover Charadrius alexandrinus, Avocet
Recurvirostra avosetta, Knot Calidris canutus and Sanderling were seen in this period in the
winter for the first time.

In the 1980s, on the southern coast of the Crimea from Alushta to Feodosia 4 species
of wintering waders were observed — Lapwing, Dunlin, Common Snipe, Woodcock
(Beskaravayny Kostin, 1999). Furthermore, Green Sandpiper, Common Snipe and Jack
Snipe were found wintering in the surroundings of Odesa.

In general, in the Azov-Black Sea Region of Ukraine 15 wintering wader species
occurred within this period (Table 1). Kentish Plover (17.12.1986), Avocet (December 1980),
Sanderling (December-February) and Knot (16.12.1983) were noted for the first time in
winter.

In the 1990s, in the Ukrainian part of the Danube delta, 13 wader species were observed
in winter. There were some new wintering species in this area — Oystercatcher Haematopus
ostralegus, Golden Plover Pluvialis apricaria (nowadays a regular wintering bird), Green
Sandpiper and Jack Snipe (Zhmud, 2000).

In the south of the Crimea during this period, the following species were found
additionally: Ringed Plover Charadrius hiaticula, Avocet, Turnstone Arenaria interpres,
Green Sandpiper, Knot and Sanderling (Beskaravayny, 1999; Kostin et al., 1998).

In the 1990s, in the Northern Azov area (mainly at Molochny Liman) we observed
7 species of wintering waders: Lapwing, Grey Plover, Dunlin, Sanderling, Knot, Curlew and
Common Snipe (Kinda et al., 2006).

Throughout the region, 16 wintering wader species were found in the 1990s. Ringed
Plover (31.12.1998), Golden Plover (December 1998), Oystercatcher (15.01.1997), Turnstone
(02.05.1996) were first discovered here in the winter time.

In the 2000s, in the Ukrainian part of the Danube Delta 16 wader species were found
in winter. In 2001, wintering Greenshank (11.01.2001), Spotted Redshank Tringa erythropus
and Little Stint Calidris minuta first appeared in this area, followed by Wood Sandpiper
Tringa glareola in 2012. Wader species composition was determined by weather conditions
every winter. The most common species which are regular in winter time even in severe
winters — Curlew, Dunlin and Sanderling. If the lakes are frozen no birds are present. Curlew
is most tolerant to low temperatures as it is the only species present in sever winters. In
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seasons with mild weather conditions 9 species occur throughout the winter: Grey Plover,
Golden Plover, Lapwing, Dunlin, Sanderling, Knot, Common Snipe, Woodcock and Curlew.
Other species (such as Avocet, Greenshank, Spotted Redshank, Little Stint, Jack Snipe,
Black-tailed Godwit) are still uncommon as only 1-3 winter observations are known, but it is
assumed that significant numbers can stay if the temperatures keep rising.

In addition, in the Odesa region, the Tuzlovska group of limans are important for waders
in winter, especially the upper part of the Alibei Liman, where fairly large concentrations of
wintering dunlins and sanderlings are present, as well as low numbers of other species.

In the 2000s, on Kinburn Peninsula (Mykolaiv Region) and at the surrounding coast
of the Yahorlytska Bay 16 wader species were recorded in winter (Petrovich, Redinov, 2006;
Redinov etal., 2008; Petrovich, Redinov, 2011). Among them there are rare regional wintering
species, such as Oystercatcher, Ringed Plover, Kentish Plover, Turnstone, Purple Sandpiper,
Knot and Sanderling. Wader species composition was dependent on the winter weather and
climate. Most species leave this area or die if temperature decreases so only the species most
tolerant to low temperatures Curlew, Dunlin, Grey Plover and probably Woodcock survived
(Petrovich Redinov, 2006).

In the 2000s (Fig. 1), in the North-West Azov area (Molochnyi Liman) 11 wader
species were found in winter, in the Crimea (Syvash) — 15 species (Kinda et al, 2006;
Andryushchenko, Popenko, pers. comments), at Odesa limans — 19 species (Panchenko,
Formanyuk, 2005; 2006; 2007; 2008; pers. comments).

Fig. 1.  Species diversity of waders in winter and their main wintering grounds in the Azov-
Black Sea Region of Ukraine in the 2000s.

Puc. 1.  Buoosoe paznoobpasue KyIukos 6 3UMHUL Nepuoo U OCHOBHblEe MeCa Ux 3UMO60K 6 A3060-

Yepnomopcrom pecuone Yepaunot 6 2000-e 200bi.

Notes: @ — the number of wintering wader species, 1 — Danube Delta, 2 — Odesa limans, 3 — Kinburn
Spit and Yahorlytska Bay, 4 — Syvash, 5 — Molochnyi Liman.
Tpumeuanus: — YHCIIO 3UMYIOIINX BHIOB KYJIHKOB, | — nenbra JlyHas, 2 — Onecckue muMassl, 3 — KuHOypH-
ckast koca u Sropiblikuii 3anus, 4 — Cusaii, 5 — MOJIOYHBIH JIMMaH.
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35 Thus, over the Ilast decade
biodiversity of wintering waders has

30 increased most significantly in the
25 Azov-Black Sea Region of Ukraine

— resulting in 32 species nowadays
20 (Table 1, Fig . 2). This trend was also
s seen in several wetlands — such as the

Number of species / Yuciio sunos

Syvash (from 3 to 15 species) and
10 4 Molochnyi Liman (from 7 to 11 spe-
cies). In the 2000s, several species were
51 seen for the first time: Black-winged
0 | . . . Stilt Himantopus himantopus (Decem-

before 1970 1970s  1980s  1990s  2000s ber — February 2005-2007, Odesa

10 1970 1970-¢ 1980-e 1990-¢ 2000-¢ Limans), White-tailed Plover Vanellus
leucurus (19.01.2001, Crimea), Wood
Year / Tomet Sandpiper (23.12.2012, the Danube

Delta), Spotted Redshank (21.01.2001,
the Danube Delta), Common Sandpiper
Actitis  hypoleucos  (25.12.2004,
lower Dnieper), Curlew Sandpiper
Calidris ferruginea (8.12.2004, the
Sea of Azov), Little Stint (11.01.2001,
the Danube Delta) and Great Snipe
Gallinago media (January 2005, 2007,
Odesa Limans, Black Sea Reserve).

The species diversity increase could be caused by improved habitat quality caused by
higher average winter temperatures, habitat changes caused by human influences and also to
a certain extent — an increased completeness observation effort. It should be noted, that wader
species passing the Ukraine during migration, predominantly wintered in the Mediterranean,
North Africa, West Africa, the Caucasus and South Asia. It might be the case that individuals
of this flyway spent their winter more northwards nowadays.

Our data suggest that species diversity of wintering waders in sample areas depend
primarily on weather conditions in the winter. In addition, available wintering habitat depends
on favorable feeding conditions in late autumn and the availability of ice-free water-wells,
wastewater treatment plants, sewage treatments. In extremely severe winters only Curlew
has been observed, which feeds on the thawed patches in the meadows. Of the remaining
species, Dunlin and Sanderling (in the coastal zone), and (to a lesser extent) Grey Plover are
more resistant to prolonged cold spells and to the results of the influence of low temperatures.
These species winter in the region most regularly and dominate in numbers (Kinda et al,
2006). Man-made water bodies are most often used as a wintering place by Green Sandpiper,
Jack Snipe and Black-winged Stilt. In mild winters, not only the total number of observed
species of waders significantly increases, but also the number of species that remain in the
region the entire winter period or for the most part of the winter (until the Late January —
February). Number and habitat selection of individual species (e.g., Grey Plover, Lapwing)
also depends on weather conditions.

The number of wintering places within the Azov-Black Sea Region has considerably
increased in many species over the past two decades. This trend is observed in Curlew,

Fig. 2.  Increase in species diversity of wintering
waders in the Azov-Black Sea Region of
Ukraine for the past 50 years.

Puc. 2. Veenuuenue 61006020 pasnoobpasus 3umyrouux
Kymukos 6  Asoeo-Yeprnomopckom — pecuome

Vrpaunwvt 6 mevenue nocneonux 50 nem.
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Dunlin, Common Snipe, Lapwing (Table 1), Avocet (Table 2), Grey Plover, Kentish Plover,
Redshank, Green Sandpiper, Jack Snipe, Woodcock (Table 1). The Avocet expanded its
wintering range in the region from west to east (Table 2).

Table 2. Expansion of the wintering range of Avocet over the last 30 years.
Taonuya 2. Pacwupenue oonacmu 3umosox wuioxkm08Ku 6 meuerue nocieonux 30 rem

Years Places of winter observations in the study region

Tonst Mecra 3UMHUX HaOJIIOIEHUH B PErHoHe
The 1980s - Danube Delta (first winter record in the region) / Jdensra dynas (nepsas 3ummss
1980-¢ BCTpEYa B PETHOHE)
The 1990s - Danube Delta (Fig.1-1) / lenvra Qynas (puc.1-1)
1990-¢ - Tuzlovski Limans (Odesa Region) / Tysnosckue nmmanst (Onecckoii 06u1.)

- Southern Crimea, vicinity of Feodosia / FOsxubiit Kpsim, okp. ®eonocun

The 2000s - Danube Delta / Nenbra Jlynas
2000-¢ - Odesa Limans (Fig.1-2) / Jlumanst B okp. Oneccsl (puc.1-2)

- Eastern Syvash, Crimea (Fig. 1-4) / Bocrounbiit Cusaut, Kpbim (puc. 1-4)
- Azov area, Molochnyi Liman (Zaporizhzhia Region; Fig.1-5) / [Ipuasosbe, Monounbtit
nuMaH (3anopoxckas 001.; puc.1-5)

In severe winters, especially with ice cover, many waders can leave their wintering
places and move towards western and southern directions, to areas with mild climate (Baillie
et al., 1986). In our study we found (in Molochnyi Liman plots) that after departure during
cold spells (usually in late December — January), waders (except Lapwings) did not return
during the winter, even if temperature increased. Therefore, species diversity and phenology
of wintering waders depend primarily on the climatic conditions in December and January.

Weather and climatic conditions of wintering in the study region and their impact on
species diversity of wintering waders

Tlocoono-kiumamuueckue ycaosust 3UMOBOK 6 pecuoHe U ux e6JausHue Ha 810080€e pa3H006pa3ue
SUMYIOWUX KYIIUKO8

AHanuz MHO20NEMHUX UBMEHEHULl CPEOHEMECAYHOU memnepamypvl 0eKaops
8 pecuoHe (Ha npumepe NEPEUYHbLIX OAHHLIX MEMEOPOLOUYECKO20 NOCMA 6
e.lenuueck, pacnonoscennozo 6 yewmpe 6epe2osou TUHUU PeUOHd) NOKA3A
MmeHOeHyuro K ee nocmenenHomy eozpacmanuio (puc. 3a). Haubonree omuem-
UB0 oHa npocaexcusaemcsi 6 nepuod kouya 1990-x — 2000-x 20008, xoeda
Hacmynaem si6HOe NPeobIAOAHUE NOTLONCUMETLHBIX CPEOHEMECAUHBIX MeMne-
pamyp (puc. 3a) 6 ouanazone om +1 0o +4°C. Ha smom nepuod npuxooumcs
U cywecmeennoe ygenuuenue 61006020 pasHoodpasusl 3UMYIOWUX KVIUKOE 6
peeuone (mabn.l, puc.2).

Onmumanvuvimu 07151 NOOOEPAHCAHUS BLICOKO2O BUO0B020 PAZHOOOPA3US 3UMO-
60K KYIUKOB SGNAIOMCS 3UMHUE Ce30Hbl, Xapakmephuvie oasa nepuoda 2000-x
20008, Ko20a NON0JCUmMenvhvle cpeoHeMecsunble memnepamypul oexaops
COYEMAIOMCsL ¢ NONONCUMETbHLIMU 3HAYEHUSIMU CPEOHESTHBAPCKUX meMnepa-
myp om +1°C u eévrue (nanpumep, 3umot 2000/2001, 2003/2004, 2004/2005,
2006/2007).
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The maximum species diversity of waders was observed in December in the Azov
area and Sivash in the winter season of 2010/2011. The monthly average temperature in this
month was +3.6° C (9 species) and then it dropped in January (3 species) to -1.4° C. Open
waters were covered with ice. The maximum wader numbers were present in December,
while in February, with a negative average temperature -3° C they were completely absent.

The long-term change in average December temperature showed a gradual increase
(Fig. 3a). It is most clearly seen in the period of the late 1990s - 2000s, when it is a clear
predominance of positive monthly average temperatures (Fig. 3a) in the range of +1 to +4° C.
In that period, a substantial increase in species diversity of wintering waders in the region is
also observed (Table 1, Fig. 2).
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Fig. 3. Average temperature development in December (a) and January (b) in the region
in the 1980s - 2000s (according to data of the meteorological post in Henichesk)

Puc. 3.  Hsmenenue cpeonemecaunol memnepamypul 0exaops (a) u auéaps (b) é pecuone 6 1980-e —
2000-e 200061 (no danHbiM Memeoponocuiecko2o nocma 6 2.1 enuueck).
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At the same time, the average temperature in January shows substantial fluctuations
ranging from -6.5 to +4.1° C without clear long-term trend (Fig. 3b). However, in the 2000s
compared to the 1990s, seasons with positive average January temperature above +1° C were
more frequent, and the maximum species diversity (20 species) of wintering waders in the
region was just in such years (Fig. 4).
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Fig. 4.  Average January temperature development and species diversity
of wintering waders in the Azov-Black Sea Region of Ukraine in

1996-2012.

Puc. 4. Usmenenus  cpeonemecsiyHoll — memnepamypel — AHEAPS U BUOOBO20
PasHo06pasus 3UMylOuUX Kyiukos 6 A306o-4eprnomopckom pezcuore Yxpaunol
6 1996-2012 zz.

Optimal winter seasons with high diversity of wintering waders are typical for the
period of the 2000s, when the positive average temperatures in December were combined
with positive average January temperature of +1° C and above (e.g., winters 2000/2001,
2003/2004, 2004/2005, 2006/2007).

Changes in phenology of wintering

Hzmenenus ¢I€H0ﬂ02uu 3UMOB0K

s pada 61006 6 nociedHue 08a Oecamuiemus OmmeyeHo cmeujeHue 0am Hau-
boneeno3oHux ecmpeu 8 Kpvimy c konya okmabpsa/Hosaopsa unu nepeot noiosusl
Odexabps Ha Koney Oekabpsa—aHeaps (mabin.3). Yubuc, yeprwvliu, necuanka, 601o-
WOl KPOHWIHEN, 6aTbOUHEN U, 6EPOSIMHO, YEPHOZ00UK 8 OMHOCUMENbHO MASKUE
10 HO20OHBIM YCA0BUAM 3UMbI MOSYH OCIABAMbCS HA 3UMOBKe U & (hespare.

For some species in the last two decades a clear shift is marked in dates of the latest
record in the Crimea — from late October / November or the first half of December to the end
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of December - January (Table 3). Lapwing, Green Sandpiper, Sanderling, Curlew, Woodcock
and probably Dunlin in a relatively soft winter weather conditions may stay until February.

Table 3. Long-term changes in phenology of autumn departure and wintering of
waders in the Crimea.
Taonuya 3. Mhuoeonemuue uzmenenus perono2uu Omiema u 3UMOBOK Kyiukog 8 Kpoimy.
Speci The latest records / Camble no3H1e BCTpeun
Ne ;g{:;es in the 1970s in the 1990s — 2000s
B 1970-¢ ropl B 1990-¢ — 2000-¢ rozp!
1. Pluvialis squatarola 23.11.1975 19.01.2005
2. Charadrius hiaticula 31.10.1973 31.12.1998
3. FEudromias morinellus 23.11.1969 25.12.2010/2011
4, Vanellus vanellus 9.12.1970 23.01.2000, 9-14.02.2001
5. Recurvirostra avosetta 31.10.1974 23.01.1999
6.  Tringa ochropus 12.12.1970 22.01.2011, 10.02.2001
7. Tringa totanus 4-19 December / nexaGpst 5.01.2005
8. Calidris alpina 9.12.1972 22.01.2001, 25.01.2006
9. Calidris canutus 30.09.1971/1973 6.01.1993
10.  Calidris alba 15.11.1973 28.01-6.02.1996
11.  Lymnocryptes minimus 21.11.1975 15.01.2006
12.  Numenius phaeopus 1.11.1974 17.01.2005/2007

Note: data for the 1970s are given by Yu.V.Kostin (1983); for the 1990s - 2000s — by the database of the
Azov-Black Sea Ornithological Station, by M.M.Beskaravayny (1999, 2008), Yu.A. Andryushchenko,
V.M.Popenko (pers. comm.).

Tpumeuyanue: nanHbie 3a 1970-e¢ roxsl npuBogsarcs no FO.B.Koctun (1983); 3a 1990-e — 2000-¢ rogsr — mo
6aze nmaHHBIX A30BO-UepHOMOpCKOIl opHHUTONOrMYeckoi cranumu, mo M.M.Beckapasaiinbii (1999, 2008),
10.A.Aunpromenko, B.M.ITonenko (ycTH. coo0ur.).

Indirectly a similar trend could be seen throughout the region as a whole. However,
incomplete counts in different winter months and over a long period make it difficult to
prove it. For example, in the 1960s, at the north-west coast of the Black Sea Dunlin and Grey
Plover were recorded in the winter only in December (Fedorenko, Nazarenko, 1965). The
first winter observation of Grey Plover in the region in the early twentieth century also was in
December (Kistyakivsky, 1957). In the 1990s and 2000s, Dunlin and Grey Plover were many
times found wintering in January (until the beginning of February) at the limans of Odesa
Region, Azov Sea coast, on the coast of Kinburn Spit, Yahorlytska and Tendrivska Bays of
the Black Sea (Kinda, et al., 2006).

Similarly, Avocet, first appeared wintering in the region in December 1980 (Zhmud,
2000), in the 1990s and 2000s became repeatedly present in January in the Danube Delta, at
the Danube river, limans and at the coast of the southern Crimea, and in December — in the
new territories of the region: the limans of Odesa Region, Azov and Syvash (Table 4).

The gradual increase in duration of the wintering period in the region is discussed in
more detail for Dunlin (Fig. 5). The number of January sightings increases from the 1980s —
1990s to 2000-2012 (Fig. Sa). Also the length of stay increased in January (Fig. 5b).

When comparing the average duration Dunlins stay in the Syvash, Eastern Crimea
and Western Azov area for periods of five years (Fig.1 - 4, 5), a general positive trend is also
visible (Fig. 6).
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Table 4. Extending of the wintering period of Avocet in the Azov-Black Sea Region of
Ukraine in the last 30 years.
Taonuya 4. Veenuuenue nepuooa 3umoseox wunoxniosku 6 Azoeo-Hepnomopckom pecuone
Vxpaunvr ¢ meuenue nocneonux 30 nem.
Years Places of winter observations in the study region Period
Tonbt MecTta 3uMHUX HAOJIIO/ICHHI B PETrHOHE Ilepuon
The 1980s - Danube Delta (first winter record) / Jleasra Jynast December 1980
1980-¢ (mepBast 3UMHsIS BCTpeya) JHexabps 1980
The 1990s - Danube Delta / lensra Jynas -27.12.1997; 12.01.1998
1990-¢ - Tuzlovski limans (Odesa region) / Tysnosckue numanst - 05.01.1994
(Onecckast 0641.)
- Southern Crimea, vicinity of Feodosia / FOxmpiii Kpeiv, - 12.12.1999; 23.01.1999
okp. Peonocuu
The 2000s - Danube Delta / lensra Jlynas -17-18.01.2006
2000-e - Odesa limans / JIumans! B okp. Onecchl - December 2005 / nexa6ps 2005

- Eastern Syvash, Crimea / Boctounsiit Cusami, Kpbim
- Azov area, Molochnyi Liman (Zaporizhzhia Region)
/ TIpua3oBbe, MosiouHslii Tuman (3anopoxckas 00J1.)

-7-22.12.2010
- 08.12.2004

Note: data for the 1990s —2000s are by M.M.Beskaravayny (1999), M.E.Zhmud (2000), P.S.Panchenko,
0O.A.Formanyuk (2007), Yu.A.Andryuschenko, V.M.Popenko (pers. comm.).

Mpumeuyanne: nanubie 32 1990-e — 2000-e roap! npuseaensl no M.M.beckapasaiinbiii (1999), M.E.JKmyn (2000),
I1.C.ITanvenxo, O.A.Dopmaniok (2007), }0.A.Auapromenko, B.M.ITonenko (ycTH. cooOmt. ).

7 7 > o
a b
B3 6 6 1 .
g g
§ ? 5 § = 5 o e0e oo
2 S =
2 = 8
SE 4 S E 4 e oo ss00e o
= o Gt
< % o é
: g 3 L 31 - . 000 00
5 S £k
]
25 2 SE 21
=
:2 1 14 .
AT LLITI LTI 8RS 1980 1985 1990 1995 2000 2005 2010 2015
AN NN O OO OO
R R L B B R Years / Tonpt
Years / T'oapt + Timing of January records / Cpoku suBapckux BCTpeu
Fig. 5. Trend in the number of winter records of Dunlin in January (a) and the period with
latest January records (b) in the Azov-Black Sea region of Ukraine in the period
1980-2012.
Puc. 5.  Hsmenenue uucia 3umMHuUxX pesucmpayull YepHo300uUKa 6 aHeéape (a) u oam e2o0 cambvlx

nosonux aueapckux ecmpey (b) 6 Az060-Heprnomopckom pecuone Yrpaunwt 6 2000-e 200v1.



| G

22

Average duration of wintering (days)
CpenHsist IPOIOIDKUTEIBHOCTD 3UMOBKH (JHEH)

ﬁ Diadicheva E.A. , Zhmud M.E.
- Changes in species composition, phenology and distribution of wintering waders ...

60

50
40
30
Fig. 6. Average winter duration
20 of staging Dunlins in the
Syvash, Eastern Crimea
101 and Western Azov area.
Puc. 6. Cpeonsas  npooonxcumenbHocms
0 4 T T !

Dec. - Jan. Dec. - Jan. Dec. - Jan. Dec. - Jan. Ha meppumopuu

1990-1995 1995-2000 2000-2005 2005-2010 Bocmounozo Kpvima u 3anaonozo
Ilpuasoevs (Ilpumeuanue: Dec.-

Five-year periods

TIATHICTHHE TePHOTHE dexabpw, Jan. — aneapy).

Thus, in recent decades, there is a gradual increase in species diversity of waders in
the second half of December — January and in the duration of wintering in the Azov-Black

Sea Region of Ukraine.

Conclusion
3akJjoueHue

Buvisigneno cywecmeennoe @uusiHue N0200HO-KIUMAMUYECKUX VCI08UL 6
0eKabpbLCKO-AHBAPCKULL NEPUOO HA BUAOBOU COCIAB 3UMYIOWUX KVAUKOS, pe-
2YISIPHOCTb 3UMOBOK, HUCIEHHOCHb U NPOOOINCUMENbHOCHb 3UMHE20 npe-
ovisanust 8 A3060-Hepromopcrkom peeuone Yxpaunvi omoenvuvix 6uoos. Ha
npomsidicenuu nocieonux 50 1em 30ec, nPou3oULIO yeenudeHue 6U008020 pas-
HooOpasus 3umyrowux kyaukos ¢ 10 0o 33 eudos. Ilpu smom xopouwio npo-
CLENCUBACMCSL NPOOBUIICEHUE HOBbIX BUOOE UMYIOUUX KVIUKOG 68 YKPAUHCKUL
cexmop A3060-Yepromopckoeo nobepesicos ¢ 3anada 8 60CHMOYHOM HANPAsILe-
Huu. Yawe 6ceco nepgvle pecucmpayui HOBbIX 8UA08 NPUXOOUMCSL HA OENbHLY
Jlynas.. Ommeueno maxoice pacutupenue oonacmeil 3UMOBKU U y@eludeHue ne-
puooa 3umne20 npedvleanus 8 pecuone y psaoa U0, npexcoe 8ce2o, mynecd,
UepHO300UKaA, WUTOKIIOBKU, YEPHbIUL, MPAGHUKA, UCIAHOCKO20 NEeCOYHUKA.
Yuumuieass ycmoiiuugyio menoenyuio k nocmeneHHomy nOGblUEHUIO CPeoHe-
MecaUHOU memnepamypsvl 0eKabpsi 6 NociedHue oecamuiemus, 8 Co4emanuu
€ BbICOKUMU CPEOHEMECSHUHIMU MEeMNEPAMYpPamMu SIHEAPs 8 OMOelbHble 2000,
OMMeYeHHble UBMEHEHUs. HA 3UMOBKAX HECOMHEHHO CB3aHbl C NOMeNIeHUeM
xkaumama. Haubonvwue nokazamenu 6u008020 pasHoobpasus u 3umMHel yuc-
JIEHHOCTU KYIUKO8 OMMEUeHbl 8 200bl ¢ NONONCUMETbHLIMU CPEOHEMECSYHbI-
MU memnepamypamu 00HO8peMeHHo 6 dekabpe u sineape. B pezynomame no-
cmenenHo 8o3pacmaem poib 800HO-00I0MHbBIX Y2oouti A3080-Yepromopcrozco
Pecuona Kak Mecm 3uMHe20 npebbleanust KYIUKo8, Ymo cO GPEMEHEM MOdlCem

3UMOBOK qepu0306ui<03
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umembov onpe()eﬂefmoe npupodooxpaﬂﬁoe 3HA4YeHue 6 njiane onmumusayuu ux
SUMHUX apealoes.

Weather and climate changes significantly influenced species composition of wintering
waders, their regularity of wintering as well as the number and duration of stay in the Azov-
Black Sea Region of Ukraine.

Over the past 50 years, this species diversity increased from 10 to 33 species. New
species started wintering along the Azov-Black Sea coast of Ukraine. They first started in
the west and later colonized more eastern wetlands. Most often, the first new species were
recorded in the Danube Delta area. Several species expanded their wintering range and staged
longer period, such as Grey Plover, Dunlin, Avocet, Green Sandpiper, Redshank, Knot. The
recent gradually increase of average air temperature in December, combined with relatively
high average temperature in January in some years, are the result of a climate change. The
highest species diversity and wader numbers were recorded in the years with relative high
(above zero) average temperatures in both December and January. As a result, the increasing
importance of wetlands of the Azov-Black Sea Region as a wintering area for waders have
some conservation consequences. The territory might be a more important wintering area for
migrant wader species in future.
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