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N3menenns BHJI0BOI0 cocTaBa,
(deHoJOrHM M pa3MenIeHUs 3UMYIOLINX
KYJIUKOB B  A30B0o-UepHOomMopckoM
pernoHe YKpPauHbI Ha NPOTSKEHHH
mocaexnux 50 jger. — E.A. Jlsauuesal,
M.E. Kmyn'? 1 — AzoBo-UepHOoMOpcKas
OpHHTOJIOTHYECKAs CTaHIus; 2 — HCTHTYT
9KOJIOTHHU | Pa3BUTHS AENBTH JlyHasl.
Hsmenenus euoosozo Cocmasa u gherono-
Ul 3UMYIOWUX KYIUKOG HA NPOMSAICEHUU
nocnednux 50 nem npoananuzupoganvl Ha
Katouesblx meppumopusnx A306o0-Yepnomopckoeo pecuona Yxpaurul, ucxoos
U3 ABMOPCKUX OAHHBIX U ONYONUKOBAHHBIX MAMEPUATOE 3UMHUX YHen08 NMuy.
Ommeueno ysenuuenue 6U008020 paHooopa3us KYIUKo8, 6CIMpedaiomuxcs 8
3umHull nepuood Ha Azoeo-Yepromopckom nobepedxncve Yrpaunwr (¢ 10 0o 32
6UO08), A MAKIICE BIABILEHO 603PACIAHUE NPOOOIICUMETLHOCTIU NPEDbIEAHUS
68 pecuoHe paoa 8u008 u pacuupenue obracmert Ux 3UMHe20 pAcnpoCmMpaHeHUs.
TIpu 5mom xopouwio npociedicusaemcs npoosUNCeHUe HOBbIX 3UMYIOUUX BUOOE 8
VKpauHckuti cekmop A3060-Yepromopckozo nobepedicws ¢ 3anadda 8 B0CMOYHOM
Hanpasnenuu. Bviseneno cywecmeennoe enusnue no20OHO-KIUMAMUYECKUX
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VCI08Ull 68 0eKabPbCKO-IHEAPCKULL NEPUod HA GUOOBOU COCMAG 3UMYIOUWUX
KVIUKOB, De2YIAPHOCMb 3UMOBOK, HYUCIEHHOCMb U NPOOOIACUMETbHOCHTb
3UMHe20 npedbIBANUs 6 pecuoHe OMOelbHbIX 8U008. Haubonvuiue noxasamenu
8UO0B020 PA3HOOOPA3USL U 3UMHEl YUCTEHHOCTU KYIUKO8 OMMEYEeHbl 8 200bl
€ NONOJACUMENbHBIMU CPEOHEMECIUHBIMU MEMNePAmypamu  00HOBPEMEHHO
6 dexabpe u ansape. Yuumolgas yCmoudugyr0 meHOeHYuro K nOCmeneHHOMY
NOBbIUEHUIO  CPEOHEMECSYHOU  memnepamypsl  0ekabps 6 NociedHue
oecsimunemusl, 8 CO4emaHuul ¢ BbICOKUMU CPEOHEMECSYHBIMU TNEMNEPAMYpPaMU
SAHBAPsL 6 OMOENbHbIE 200bl, OMMEYEHHble USMEHEHUs. HA 3UMOBKAX CEA3AHbI C
nomenieHuem Kiumamad.

Kniwouegvie cnosa: suoosoe pasnoodpasue, 4ucieHHOCMb, 001ACMb 3UMOBOK,
CpeOHsis memnepamypa, Kiumamuyeckue yCioeus.

3MiHu BHI0BOTO cKiany, eHoJiorii Ta po3MileHHsI 3MMYI0UYMX KYJHKIiB B
A3zoBo-YopHoMopcbKoMYy perioni Ykpainu nporsrom octantix 50 pokis.
— O.A. Jlaniueral, M.€. Kmyn'? 1 — AzoBo-HopHOMOpPCHKa OpHITOIOTIUHA
cTaHmis; 2 — [HCTUTYT exororii 1 po3BUTKY nensTH yHaro.

3minu 6udo6oeo cxknady i gpenonocii 3umyrOUUX KyIuKie npomsa2om oCMAaHHix
50 poxig npoananizoeani na kiowo8ux mepumopisx Azoeo-4oprnomopcovrozo
peciony Yxpainu, uxooauu 3 agmopcokux 0aHux i onyoniKo8aHux mamepianie
3UMO8UX 001iKie nmaxie. Bio3Haueno 30inbuieHHs 8U008020 DIZHOMAHIMMSL
KYIUKIG, WO 3yCmpiuaromoscs 6 3umosuil nepioo na A306o0-Yopromopcokomy
yabepexcoci Yrpainu (3 10 0o 32 6udis), a maxosc euséieno 3pocmanis
mpusanocmi nepeOy8anus 6 pe2ioHi psady 6udie i posuupenns ooracmeil ix
3UMO06020 pO3n06CIo0diceH . TIpu ybomy 0obpe npocmedicycmucs RPOCYBaHHs.
HOBUX 3uUMYIOYUX 6U0i6 6 YKpaincekuii cexmop A3oeo-Hoprnomopcbrkozo
y30epeoicoics i3 3ax00y 8 cXiOHOMY HanpsAMKy. Busaeneno cymmesuii 6naus
NO20OHO-KIIMAMUYHUX YMO8 V 2PYOHe80-CiuHesUli nepiod Ha 8UO08UL CKAAO
SUMYIOUUX KVAUKIB, DeSYNAPHICMb 3UMiBelb, YUCEIbHICMb I MpUsanicmb
3UM08020 nepeby8anHa 8 pecioHi oxkpemux eudie. Haubinbwi noxasHuxu
81006020 DIZHOMAHIMMA MA 3UMOB0I YUCENbHOCMI KVIUKI8 BU3HAYEHI 6
POKU 3 NOZUMUBHUMU CEPEOHbOMICAYHUMU MeMNepamypamy OOHOYACHO 6
2pYOHI i ciuHi. Bpaxogytouu cmitiky meHOeHyito 00 NOCMYn08020 NiOS8UUeHHSL
cepeOHbOMiCAUHOI  memnepamypu 2pyOHA 6 OCMAHHI OecAmunimms, y
NOEOHANHI 3 BUCOKUMU CEPEOHLOMICAUHUMYU MEMNEPAMYPAMU CIYHA 8 OKPEeMI
POKU, 8iOMIYeH] 3MIHU HA 3UMIBAAX NO8 A3AHI 3 NOENIHHAM KIIMAamy.

Knrouosi cnosa: suoose pisHoManimmsi, YUCeIbHICMb, 30HA 3UMIBEIIb, CePeOHs
memnepamypa, KAiiMamuyti yMO8U.

Introduction
BBenenue

B cospemennoii opnumonocuueckou aumepamype no 3UMOBKAM NMUY MOXHC-
HO Haumu pasposHeHHvie Daxkmovl OMHOCUMENbHO 3UMHUX BCMpeY K)IUKO8
HA OMOENbHBIX YUACMKAX 1024 YKPAUHbl U CMEHCHbIX Meppumoputl, a max-
JHce KpAmKYI0 OYeHKY GIUAHUAL NO20OHBIX YCII08UL HA 8UO0080€ pa3HO0bpa3ue,
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BKIIOUAsL HEKOMOpble GUObL 3UMYIOWUX KyIukos. Takoice umeromes HemHozue
cneyuanbhble Cmamvil, NOCEUEHHbIE 3UMOBKAM KYIUKO8 8 AHANUUDPYEMOM
peauone (JKmyo, 2000, Kunoa u op., 2006), oonako onu ne 6 noanoti mepe
ompadxcaiom dannwiil gonpoc. Obodujenue u aHauu3 6cex O0CMYNHbIX PaKmos
BbLAGUNU ONPEOeTIeHHbLE 3AKOHOMEPHOCMU U USMEHEHUSL 8 COCTOSHUU 3UMOBOK
KVIUKOG 8 pecuone na npomsicenuu nocieonux 50 nem, komopwvie ¢ 6onvuioi
BEPOSIMHOCMBIO MO2YM ObIMb CES3AHBL C KAUMAMUYECKUMYU U3MEeHeHUsAMU. 3a
nocneonee 8pems Hamu OMMEHeHO yerudeHue 6008020 paHoodpasus Kyiu-
KO8, 6CIpeuaiomuxcs 6 3umMnull nepuood Ha Az060-Yepromopckom nobepesicve
Yrpaunwt u pacwupenue obnacmeri ux s3umnezo pacnpocmpanenusi. Ananoeuy-
Has mendenyust 6 Yepromopckom pecuome 8 Nocieonue 0ecsimuniemus omme-
uena ¢ boneapuu — yeenuuenue 6u006020 pazHooOPA3Us 3UMYIOWUX KVIUKOG 30
cyem U008, OCHOBHOU 3UMOBOYHBILL Apeail KOMOPLIX NENHCUN 20PA300 10HCHee
(Nankinov, 1989; Dimitrov et al., 2005). 3a npoweduiee cmonemue yorce om-
Meuerno cpednee 2nobanvroe nomenaenue ¢ 1900 2. na 0.8°C (Hansen et al.,
2005), a ¢ Espone — na 0.95°C u ookazano cmewenue panuy 3umMo80YHbIX
apeanos psaoa 6u008 KyIUKoO8 K ceeepo-60cmoKy u ceeepo-sanady (Maclean et
al., 2008). B amoti cmamve paccmompenvl UsMEHEHUs: 8 3UMHEM pacnpeoesie-
HUU KYIuKos 8 A3060-Yepromopckom pecuone Ykpaunsl u ux céa3b ¢ NO200HO-
Kaumamuyeckumu akmopamu. Paboma evinoanena 6 pamkax npoexkma
«Dopmuposanue nomenyuaia no nabmodenuro 3a Yepromopcxkum bacceli-
HOM 8 PAMKAX ROOOEPICKU YCmotuueo2o passumust meppumopuu» («Building
Capacity for a Black Sea Catchment Observation and Assessment System
supporting Sustainable Development», epanm Ne226740), ¢unancupyemozo
Esponeiickum Dronomuueckum Coopysicecmsom.

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
MaTepnaﬂu " METOAbI

Ipoananuzuposanvl aumepamypuvie UCMOUHUKU, 6a3a OaHHblX A3060-
Yepromopckoii oprumonozuiecko cmanyuu (2. Merumonons), coocmeenuvie
OaHHble U ONPOCHBLE C8EOEHUS OTMHOCUMENbHO 3UMHE20 PA3MEWeHUs KYIUKOS
6 A3060-Yeprnomopcrom pecuone Yxpaunwl. Takoice npogoounucy peyisphvie
(¢ OsyxmedenvHbIMU UHMEPSANAMU) YUembl KVIUKOS HA MOHUMOPUHSOBbIX
meppumopusix i02a Yxpaunwl: ¢ Cesepo-3anaonom Ipuuepromopuve (Oenvma
Jlynas, Tunueynovckuti auman, Odecckas 0on.) u 6 Cegepo-3anaonom Ipuaso-
eve (Monounwiii iuman, 3anopodicckas 061.) 6 meueHue 08yX 3UMHUX NEPUOOOE
2010/2011 u 2011/2012 2e. Yuemmnwiii nepuoo nauunancs 1 0exabps u 3aKam-
yusancs 24 gespana. Ilocoono-kiumamuyeckue nokasamenu OYeHUBANUCDH,
UCX0051 U3 NEPBUYHBIX OAHHBIX MEMeopoNocUHecKUx nocmos 6 2. enuueck
(Xepconckas o6n.) u e.00ecca. [ns oyeHKu nO20OHO-KIUMAMUYECKUX YCAO-
UL 3UMOBOK 8 pazhble 200bl U MEHOCHYUL UX USMEHEHULl UCTIONb308AUCH NO-
Kazamenu cpeoHemMecauHbix memnepamyp 6030yxa 6 oekabpe u simeape. dmu
napamempbl 1€2K0 n000AIOMCs MOYHOU KONUYECMBEHHOU OYeHKe U npu na-
OeHuu Hudice HyNs CONPSIHCEHbl C 3aMeP3aHUeM 8000EMO8, NOBEPXHOCHHO20
CNL0s1 NOYBbL, MANIOU OOCMYNHOCMbIO KOPMO8. B pesynomame cpednemecsiunvie
memnepamypHule noKasameni KOCGeHHO GIUAIOM HA 8U0080€ pa3Hoobpasue u
pasmewjenue 3UMylouux Kyaukos. /s eulisaeieHus MHO2ONEMHUX MeHOeHYUul
8 (heHonocuueckux UsMeHeHusx HeobXoouMo cpasHeHue OaHHLIX 3a NPOOoT-
Jrcumenvublil nepuod, dceramenvro ne menee 30 nem. Illosmomy smom ananu3z
basupyemcs na meppumopuu Kpvimckozo noryocmposa, 20e makue oanmvie
uzeecmuul. CpagHuBanUCH camvle NO30HUE OAMbl BCMpeyU 8UA08 8 KOHYe Oce-
Hu - 3umoil ¢ 1970-e 200v1 (no Kocmumn, 1983) u ¢ nepuoo 1990-x - 2000-x
20006 (6aza darnvix A3060-YepHOMOPCKOU OPHUMONOSUYECKOT CIMAHYUU, pe-
SUOHATbHBLE NYOTUKAYUU) OIS ONPedeNeHls UBMEHEHUI NPOOOINCUMENbHOCHIU
3UMOBKU 6 npedenax pecuona. [IpodondicumensbHocms 3UMOBKU Mbl OYeHUBANU
Kax nepuoo om Hayaia 3umsl 00 Camoll NO30Hell 6Cmpedu Udd 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
Pe3ynbTartsl u 06cyxk1eHHne

Changes in species diversity of wintering waders in the Azov-Black Sea Region of
Ukraine
Usmenenusi 61006020 pasznoodpasus Kyaukoe 6 3uMHull nepuod 8 Az060-Yepromopcrkom pecuone
Vrpaunwv

B opnumonocuueckou numepamype no meppumopuu Yrpaunvr 0o 1960 .
eécmpeuaemcs Kpatine Mano Qakmos 3UMHUX pecucmpayui Kymukos. Buoosoe
PasHoobpazue 3uMylowux Kymukos 6 Azoeo-Ueprnomopcrkom pecuone Yxpau-
Hbl 8 9mom nepuoo ceooumcs k 8 eudam — wubuc Vanellus vanellus, vepuviu
Tringa ochropus, 6orvwou xponwmnen Numenius arquata, myzec Pluvialis
squatarola, xpycman Eudromias morinellus, sarsowmnen Scolopax rusticola,
bexac Gallinago gallinago u capumnen Lymnocryptes minimus. o 1970 2. na
10ee Yrpaunol bvliu 3apecucmpuposanst ¢ sumuull nepuod 10 6uodoe xynuxos
(ma6n.l), a 6 1970-¢ 200v1 uzeecmuol ccviiku 0 3umMHuUx ecmpeuax yoce 14
6u006 (mabn.1), monvko Ha Kpvimckom nonyocmpose 6 3umMHUllL ce30H HAO0-
oanocy 12 euoos (Kocmun, 1983). B 1980-¢ u ¢ 1990-e 20061 monvko 6 ykpa-
UHCKOU yacmu denvmol [[yHas Obliu 3apecucmpuposanbvl 6 3UMHUE MeCaybl N0
13 suoos (Zhmud, 1998; JKmyo, 2000). Bo scem pecuone ¢ 1990-¢ 20061 Hb110
ecmpeueno Ha 3umogke yice 16 eudos kynuxos. Bnepevie bvliu obHapyice-
Hbl 6 3umHuil nepuod 2arcmyynux Charadrius hiaticula, zoromucmasn pocan-
xa Pluvialis apricaria, xynux-copoxa Haematopus ostralegus, xammnewapxa
Arenaria interpres. B 2000-e 20061 monvko 6 ykpaunckot yacmu oenvmoi J{y-
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Hast ecmpeyenvl ¢ 3umHuil nepuod 16 eudos kynuros, ¢ Ceseprnom Ilpuazoeve
(Monounwiii numan) Hamu yumeno 6 3umnue mecsiyvi 11 6u0os, ¢ Kpvimy (Cu-
saut) — 15, na Ooeccrkux mumanax — 19 (Ilanuenxo, @opmaniox, 2005; 2006;
2007; 2008). Taxum ob6paszom, 3a nociednee decsimuiiemue pasHooopasue Ky-
JIUKOB, PE2YISPHO U CNOPAOUYecKku sumyouux ¢ A3060-4epnomopckom peauo-
He Vkpaunvl, yeeauuunocs naubonee cyuecmeenno — 00 32 eudos (maon. 1,
puc. 2). Ananoeuunas menoeHyus OmMmeueHa u Ha OMmoelbHbIX MePPUmMopusix
peauona — na Cusauwe (om 3 0o 15 6uooe), Monournom aumane (om 7 oo 11
6U006). DMomy Mozl CROCOOCMBO8AMb KIUMAMUYECKUE USMEHEHUs. YCL08ULL
3UMOBOK 8 pe2uoHe 8 CIMOPOHY NOMenieHUsl, AHMPONO2eHHble NPeodPa306a-
HUsL GUOMONOS U MOTLKO Omyacmu GONbULASL ROTHOMA 0OCIE006AHUSL Y20OUll.
YV paccmompennvix 6uoos Gaudicaiiwue 061acmu peyispHbIX 3UMOBOK HAXO-
ossmes ¢ Cpedusemnomopve, Cesepnoti Agppure, 3axaexasve, 1oocnou Azuu,
nOIMOMY cMeujeHue ux epanuy Ha cesep, 8 llpuuepnomopve npu nomenienuu
KAUMAma 6nojine 6eposimHio u 102UdHo. B msekue 3umvl 3amemno 6ospacma-
em He MoNbKo 00ujee Yucaio HabmoOaemMbix 61008 KYIUKOS, HO U KOIUYECE0
61008, KOMOPble OCMAIOMCI 8 PESUOHEe HA NPOMANCEHUU 8ceti unu bonvuiel
yacmu 3umel (00 Konya saneaps — espans). ¥ muozux 6uoos 3a nocieonue
06a 0ecsImunemusi 3aMemHo YEeIUUIOCh YUCTIO UCTIONb3YEMbIX MEC 3UMOBKU
(6000emos, yeoouit) ¢ npedenax Azoso-Ueprnomopckozo pecuona. Takas men-
Odenyus nabmooaemces y 6onvuio2o kpowwunena, yeprosobuxa Calidris alpina,
bexaca, yudbuca (mabn.l), a maxoce — wunoxmosku Recurvirostra avosetta
(ma6n.2), myneca, mopckozo 3yixka Charadrius alexandrinus, mpasnuxa
Tringa totanus, uepnobrua, capunena, sanvounena (mabn.1). Ha npumepe wiu-
JIOKTIOBKU HARTIAOHO NPOCAENHCUBACTNCS 603HUKHOGEHUE U NOCMENeHHoe pac-
wupeHue obnacmu 3UuMoB0K 6 pecuore ¢ 3anada na éocmox (ma6n.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 Tringa
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 a result, 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 nocnieonue 50 nem 61006020 cocmasa u pasmeweHust Kynukoe 6 A3060-
Yepromopckom pecuotne Ykpaunvt 8 3umMHull nepuoo.
Number of sites with the species present during winter
S . f d Yucio TeppI/ITOpI/[ﬁ C BUMHUM Hpe6I>IBaHI/IeM BUaa
Ne PECIes OT Waders  Ihefore 1970 | in1970s | in1980s | in1990s | in 2000s
Brawt iykos 101970~ | 1970-c rozer | 1980-¢ roxer | 1990-¢ roas: | 2000-¢ rogst
1. Pluvialis squatarola - 1 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 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 1 2 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 2 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 Buion

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 3aBepLICHUs 3TOM CTaTbU, B PETMOHE OblJI OTMEUEH €11e OJIMH BUJ KYJIMKOB B 3UMHUIA I1e-
puox — B.M. Tonenko u FO.A. AnaprotueHko (Jin4H. coo01.) HabIIONaIN OJHY MOJIOAYI0 0CO0b MOPOIYHKH Xenus
cinereus Ha 03./{ony3nas, 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).

Intotal, 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.

Inaddition, inthe Odesaregion, 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 et al., 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 Nepuoo0 U OCHOBHbIE MeCA UX 3UMO60K 8 A3060-
Yepnomopcrom pecuone Yrpaunwvt ¢ 2000-¢ 2006b1.

Notes: @ —the number of wintering wader species, 1 — Danube Delta, 2 — Odesa limans, 3 — Kinburn
Spit and Yahorlytska Bay, 4 — Syvash, 5 — Molochnyi Liman.
Mpumeyanus: @ — YHCIIO 3UMYIOIINX BHIOB KyIHKOB, 1 — nenbra lyHas, 2 — Onecckue mumansl, 3 — KHHOypH-
ckast koca u Sropibiukuii 3anus, 4 — Cusan, 5 — MoJIOYHBIH JTUMaH.
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35 Thus, over the last decade

= biodiversity of wintering waders has

5 30 increased most significantly in the

g 25 Azov-Black Sea Region of Ukraine

= — resulting in 32 species nowadays

5 20 (Table 1, Fig . 2). This trend was also

'S 15 seen in several wetlands — such as the

72 Syvash (from 3 to 15 species) and

S 10 Molochnyi Liman (from 7 to 11 spe-

é cies). In the 2000s, several species were

ER seen for the first time: Black-winged

0 Stilt Himantopus himantopus (Decem-

ber — February 2005-2007, Odesa

be;‘;r;l?%m 37709: igggéfi }3;’82 588332 Limans), White-tailed Plover Vanellus

leucurus (19.01.2001, Crimea), Wood

Year / Tomst Sandpiper (23.12.2012, the Danube

. . L o Delta), Spotted Redshank (21.01.2001,
Fig. 2. Increase in species diversity of wintering

the Danube Delta), Common Sandpiper
Actitis  hypoleucos  (25.12.2004,
Puc. 2. Veenuuenue sudoeozo pasnoobpasus sumyrougux Iowgr . Dnleper).’ Curlew  Sandpiper
xynukoe 6  Aszoeo-UepHomopckom — pezuone Calidris ferruqmea (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,

waders in the Azov-Black Sea Region of
Ukraine for the past 50 years.

Vrpaunvl 6 meuenue nocrednux 50 nem.



bpanma: Coopruk Hayunwlx mpyoos A3060-4epromopcKoil OpHUMON0ZUYECKOU CIManyuu 17
Buin. 16. 2013. - ITmuywl u kaumam.

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.
Tabnuya 2. Pacwupenue obnacmu 3umoox wunioknoeku 6 meuerue nocieonux 30 rem

Years Places of winter observations in the study region

Tonst Mecra 3UMHUX HaOJIIOIEHUH B pernoHe
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) / Jlenvra Jlynas (puc.1-1)
1990-¢ - Tuzlovski Limans (Odesa Region) / Tysnosckue numans (Onecckoii 06i1.)

- Southern Crimea, vicinity of Feodosia / IOxustit Kpeim, okp. deonocun

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

- Eastern Syvash, Crimea (Fig. 1-4) / Boctounsrit Cusaut, Kpbim (puc.1-4)
- Azov area, Molochnyi Liman (Zaporizhzhia Region; Fig.1-5) / [lpuazosbe, Monounsiit
numad (3aropoxckast o6i1.; 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

Tlozoono-xknumamuuecxue ycaosust 3UMOBOK 6 pecuoHe U ux e6JausHue Ha 6udogoe pa3Hoo6pa3ue
SUMYIOWUX KYTIUKO8

AHanuz MHO20NEMHUX UBMEHEHULl CPeOHEeMECAYHOU memnepamypvl 0eKaops
6 pecuone (Ha npumepe NEPEUUHBIX OAHHBIX MEMEOPOLO2ULECKO20 NOCMA 6
elenuueck, pacnonoscenno2o 8 yenmpe b6epe2o8oll IUHUU PecUOHA) NOKA3AL
mendenyuio k ee nocmenernomy eozpacmanuio (puc. 3a). Haubonee omuem-
6o oHa npociaedxcusaemcs 8 nepuod kouya 1990-x — 2000-x 20006, koeda
Hacmynaem si6HO€ NPeobIAOAHUE NOTLONHCUMETLHBIX CPEOHEMECAUHBIX meMne-
pamyp (puc. 3a) 6 duanazone om +1 0o +4°C. Ha smom nepuod npuxooumcs
U cywpecmeennoe ygenuuenue 61006020 pasHoodpasusl 3UMYIOWUX KVIUKOE 6
peauone (maon.l, puc.2).

Onmumanvuvimu 07151 NOOOEPHCAHUS BLICOKO2O BUO0BO20 PAZHOOOPA3US 3UMO-
80K KYIUKOS AGNSIOMCS 3UMHUE Ce30Hbl, Xapakmephvle oasi nepuoda 2000-x
20008, Ko20a NOoNoJcUmenvhvle cpeoHeMecsunvle memnepamypvl oexaops
COUEMAIOMCsl ¢ NOJLONCUMETbHBIMU 3HAYEHUSIMU CPEOHESTH8APCKUX meMnepa-
myp om +1°C u svuue (nanpumep, 3umor 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).

6
[~
=
5
b=y
2
5 3 a
=
=
<
z
5
3
2] 0
=
[}
jan}
=
(5]
2.
Q
2
= -3
@
o)
&
o
S
©
-6
o N < [{=) (o) o N < [{=] [ee) o N < [{=) [ee) o
[e6) o0 [ee) [e6] [ee) (2] D (2] (2] (2] o o o o o -
(o] ()] (o] (o] (o)) (o] (o)} (o)) (2] (o)) o o o o o o
i — — — — — — - — - N N N N N N
Years / rompt
@ 6
2
<
a, 4
Q
=
3
= 2 b
=®
<
=
5 0
(5]
g
T -2
=
()
53
S 4
=
S
S -6
[}
>
©
-8

1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012

Years / romgs

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 cpeonemecsunoii memnepamypwl oexabps (a) u sneaps (b) ¢ pecuone ¢ 1980-¢ —
2000-¢ 20061 (n0 dannbiM Memeoporo2uuecko2o nocma 8 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).

25

20

15

10

Number of species / Yucrno Brmos
Average t of January
CpenHemecsdHas TeMIIepaTypa sHBaps

1996
1998
2000
2002
2004
2006
2008
2010
2012

Years / Tonpl

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
PasHo06pass 3UMyOWUX Kyiukos 6 Az06o-4eprnomopckom pezuone Yxpaunol
6 1996-2012 2.

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 d)eHOJZOSuu 3UMOBOK

s pada 61006 6 nociednue 08a Oecamuiiemusi OmmeyeHo cmeujeHue 0am Hau-
bonee nosonux scmpey 6 Kpvimy ¢ konya okmaopslHosops unu nepsoti noioguibl
Oexabpsina koney 0exabps—ansaps (maoa.3). Yubuc, uepnoviut, necuanxa, 6onb-
WOt KPOHUIHEN, BATIbOWHEN U, BEPOSIMHO, HEPHO300UK 6 OMHOCUMENbHO MSI2KUEe
1O HO200HBIM YCIOGUSIM 3UMbL MO2YI OCABAMbCSL HA 3UMOGKe U 6 (hespalie.

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. MHnozconemuue usmenerus gheHono2uu Omaema u 3UMoBoK Kyiukos ¢ Kpvimy.
Species .The latest records / Camsre NO3]IHHE BCTpedH
Neo But in the 1970s in the 1990s — 2000s
B 1970-€ rosibl B 1990-e — 2000-¢ rosisi
1. Pluvialis squatarola 23.11.1975 19.01.2005
2. Charadrius hiaticula 31.10.1973 31.12.1998
3. Eudromias 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 / nexabps 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.).

IMpumeuanne: panusie 3a 1970-¢ romsr npusomsres mo H0.B.Kocruu (1983); 3a 1990-¢ — 2000-e roxsl — 1o
6aze maHHBIX A30BO-UepHOMOPCKON OpPHUTOJOrHYECKOH craHimu, 1o M.M.Beckapasaiinbii (1999, 2008),
10.A. Augprowenko, B.M.ITonerko (yctH. coobut.).

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. 5a). 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.
Tabnuya 4. Veenuuenue nepuooa 3umoseox wunoxniosku 6 Azoeo-Hepnomopckom pecuone
Yxpauner 6 meuenue nocreonux 30 nem.
Years Places of winter observations in the study region Period
Tonbt MecTa 3uUMHUX HAaOJIIO/ICHHI B PETrHOHE Ilepuon
The 1980s - Danube Delta (first winter record) / Jlensra Qynas December 1980
1980-¢ (mepBast 3UMHSISE BCTpEYa) Jlexa6ps 1980
The 1990s - Danube Delta / iensra Jlynas -27.12.1997; 12.01.1998
1990-¢ - Tuzlovski limans (Odesa region) / Tysnosckue mumanst - 05.01.1994
(Onecckas 0611.)
- Southern Crimea, vicinity of Feodosia / IOxusiit Kpemv, - 12.12.1999; 23.01.1999
okp. Peonocuu
The 2000s - Danube Delta / iensra Jynas - 17-18.01.2006
2000-¢ - Odesa limans / JIumans! B okp. Onecchr - December 2005 / nexa6ps 2005
- Eastern Syvash, Crimea / Bocrounsiit Cusa, Kpbim - 7-22.12.2010
- Azov area, Molochnyi Liman (Zaporizhzhia Region) - 08.12.2004
| Tpuasosbe, Monounslii tuMan (3anoposckas 06i1.)
Note: data for the 1990s — 2000s are by M.M.Beskaravayny (1999), M.E.Zhmud (2000), P.S.Panchenko,

O.A.Formanyuk (2007), Yu.A.Andryuschenko, V.M.Popenko (pers. comm.).

Ipumeuanue: nanusie 3a 1990-e — 2000-¢ roas! npuseness: o M.M.Beckapasaiinbiii (1999), M.E.XKmyx (2000),
I1.C.ITanyenko, O.A.Dopmantok (2007), F0.A. Auapromerxo, B.M.ITonenxko (ycrH. coobut.).

Number of January records
Yucno SHBAPCKUX BCTPEU

Fig. 5.
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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.

Hsmenenue wucia 3umnux pecucmpayuii yepHozobuxa 6 sineape () u oam e2o camwix
no30nux saxeapckux ecmpeu (0) 6 A3060-Uepromopckom pecuorne Yipaunwi ¢ 2000-e 200b1.



Diadicheva E.A. , Zhmud M.E.

22 Changes in species composition, phenology and distribution of wintering waders ...
__ 60
—~5
22
o= 50
2
& 40
£
= o
52 30
5 . . .
sé Fig. 6. Average winter duration
SE 2 of staging Dunlins in the
e Syvash, Eastern Crimea
gL 10 and Western Azov area.
5: % Puc. 6. Cpednsa  npoOonCUmMenbHOCHb
8 0 3UMOBOK ltepH0306uK06
Dec. - Jan. Dec.-Jan. Dec.-Jan. Dec.-Jan. Ha meppumopuu Cusawa,

1990-1995 1995-2000 2000-2005 2005-2010

Five-year periods
IIatunetHue TIE€PUOABI

Bocmounozo Kpvima u 3anaonozo
Tpuasoses ([lpumeuanue: Dec.-

Oekabpo, Jan. — sneape).

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 BUAOBOL COCMAB 3UMYIOWUX KYIUKOS, pe-
2YISIPHOCTb 3UMOBOK, HYUCIEHHOCHb U NPOOOINCUMETbHOCHb 3UMHE20 npe-
ovieanus 8 A3060-Yepnomopcrkom pecuone Yipaunvl omoenvuvix uoos. Ha
npomsidicenuu nocieonux 50 rem 30ecy npouzouLIo yeenuueHue 61008020 pas-
Hoobpasus 3umyrowux kyaukos ¢ 10 0o 33 eudos. Ilpu smom xopouto npo-
CILEANCUBACMCIL NPOOBUNCEHUE HOBLIX BUO0E ZUMYIOUUX KYIUKOS 8 YKDAUHCKULL
cexmop A3060-Yepromopckoeo nobepeicovs ¢ 3anada 8 60CMOYHOM HANPAsILe-
Huu. Yawe 6ceco nepgvle pecucmpayui HOBbIX 8UO08 NPUXOOUMCSL HA OEbHLY
Jlynasi. Ommeueno maxoice pacuiupenue oonacmell 3UMOBKU U y@eludeHue ne-
puooa 3umne2o npedvleanus 6 pecuote y psoa eudos, npedcoe éce2o, mynecd,
YepHO300UKA, WUTOKIIOBKU, YEPHbIUA, MPABHUKA, UCTAHOCKO20 NECOYHUKA.
Yuumuigeass ycmoiiuugyio menoenyuio k nocmeneHHomy nOGblUEeHUIO0 CpeoHe-
MeCSUHOU memMnepamypuvl 0ekabps 6 nocjieonue 0ecsmuienusl, 8 CO4emaHuu
C BbICOKUMU CPEOHEMECSUHIMU MEMNEPAMYPAMU SIHEAPS 8 OMOelbHbLE 200bl,
omMmeyenHble UIMEHEeHUsl Ha 3UMOBKAX HECOMHEHHO C8S3aHbl ¢ NOMENieHuem
xkaumama. Haubonvwiue nokazamenu 6u008020 pazHoodpasus u 3umMHel yuc-
JIEHHOCU KYIUKO8 OMMEUeHbl 8 200bl C NONONCUMETbHLIMU CPEOHEMECSYHbI-
MU memnepamypamu 00HO8peMeHHo 6 dekabpe u sinéape. B pezynomame no-
cmenenHo 8o3pacmaem poib 800H0-00I0MHbBIX Y2oouti A3080-Yepromopcroco
Pecuona Kak Mecm 3uUMHe20 npedbleanus KYIUKo8, Ymo cO 8PEMEHEM MONCe
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umembov onpedeﬂeﬂﬁoe npupodooxpaﬂﬁoe 3HA4YeHue 6 njiane onmumusayuu ux
SUMHUX apeaos.

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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