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MPOTHO3YBAHHSI CTAHY MONYJISIIIN IITAXIB 3A JOIIOMOI'OIO
MMPOI'PAMMU TABLE CURVE
Menimonoabcohkuil depoicagrutl neda2o2iunuil yHisepcumem imerni bozoana
Xmenvuuywvrozo

3anpornoHoBaHi HAMU METOAH IIJIKOM JOCTYIHI 1 MOXKYTh OyTH 3aCTOCOBaHI JJIs1 0OpOOKH JTaHUX
MOJILOBUX JOCII/DKEHB. J[J1s1 MoieroBaHHs OyJiM BUKOPUCTAHI BJIACHI JaHi o0uikiB 32 1993-1999 pp.;
JIaHi 32 TOIEePEIHIN Mepioa oleprKaHi 3 JITepaTypHUX pKepen. [ 0OYMCICHHS PiBHSAHHS TUHAMIKH
YHCENBHOCTI 3acTocoBaHO makeT «Table Curve». IlepumiM KpOKOM JJisi CTBOPEHHSI MoOjejedl Oyio
norapiyMyBaHHS YHACEIFHOCTI NTaXiB OCTPIBHUX YTPYMOBaHb. Y XOZi aHANI3y JJIS MOJCIBHUX BHUJIB
OyB 3aCTOCOBaHUI METO aBTOKOPEIIAIII] Ta KOMIT IOTePHHI perpeciiiHuil cieHapil.

Kniouosi crosa: modenioganms, nonyasyis, nmaxu, YUceabHicmo

M. B. Marniopa, 0. . Baguenko
MPOTrHO3 COCTOSTHUS MOMYJIALINA ITULL ITPA TOMOIIH
KOMIIBIOTEPHOI'O MOJIEJINPOBAHMUSA
Menumononvckutl 20cyoapcmeeHnblll nedazocuieckuil yHugepcumem umenu bozoana
XmenvHuyxozo

Jnst MonenupoBaHus OBUIM HWCIONB30BAaHBI COOCTBEHHBIC IAaHHBIC YYETOB HTHUII OCTPOBHBIX
coobmect 1993-1999 r1r.; nmaHHBIE 3a TPEABIAYIIUN TEPUOI TONYYEHBI W3 JUTEPATYPHBIX
WCTOYHUKOB. JIJIs1 BEIYMCIICHUs YpaBHEHUI JHMHAMUKH YHCICHHOCTH NpuMeHeH naket "Table Curve”.
IepBbIM IIaroM Juisi co3jaHus Mojesedl Obulo JorapudMUpOBaHME YHCICHHOCTH NTHL. B Xone
aHANM3a Ul MOJCNBHBIX BHJOB OBLI IPHMEHEH METO] aBTOKOPPEISIIMM M KOMIIBIOTEPHBIA M0OAO0p
CIIeHapUsl HA OCHOBE YPaBHEHHUS PETPECCHH.

Knouesvie crosa: modenuposanue, NOnyiayus, nmuybl, YUCIeHHOCHb

M. V. Matsyura, Yu. I. Vadchenko
TABLE CURVE SOFTWARE AND PROGNOSIS OF BIRDS’ POPULATION
Bogdan Chmelnitskiy Melitopol State Pedagogical University

The methods we suggested are widely accessible and can be applied for processing of field
research data. For design the own data from 1993-1999 of bird counts of island communities were
used; data for previous period are got from the literature. For calculation of regression equations for
dynamics of quantity the software "Table Curve" was applied. The first step for the creation of models
was spectral analysis of dynamics of birds’ quantity. During the analysis the five-year period of
fluctuations was determined for most of species that is characterized by highest significance. For the
presentation of graphic scenario of number dynamics the time series analysis was done. By means of
automatic analysis for every species an optimal trend was determined.

It Is obvious that for the determination of pattern of cyclic changes of island bird communities
more detailed analysis of climatic terms, hydrological mode and epizootic processes is needed. The
turnover ability of birds together with strengthening of anthropogenic influence complicate analysis of
bird number dynamics; for a thorough analysis some new variables are needed which describe the
trophic relations of birds and age-related structure of population. Without regard to statistical
significance of the results, our models are preliminary and can not be used as absolute forecasting
tools. Nevertheless, our scenarios could be recommended for the incorporation in management or
action plans.
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Y mporpamax €KOJIOTIYHOTO MOHITOPHMHTY BaXKJIMBE Miclle MOBHHHE BiJIBOJIUTHCS
PO3pOoOIl METOAIB MOJCTIOBaHHS ITWHAMIKM MOMYJISLIN, 8 TAKOXX BHBUCHHIO MOKIUBOCTEH
OIIHIOBAaTH CTaH EKOCHUCTEM, yTPYIMOBaHb 1 MOMYJSAIiA 3a OCOONHMBOCTSIMH BapilOBaHHS
ugncenbrocTi (Geisser, Sauer, 1990). Anaji3 JOBroOTpHBAIUX PSAIiB CIIOCTEPEKEHD € OTHIM 3
OCHOBHHUX 3aBJlaHb €KOJIOTIYHOTO MOHITOpUHTY. HalOinblmr JOCTYMHOIO iHTErpaibHOO
XapaKTEePUCTUKOIO TOMYJISMIN AT TBAPUH € YHCENBHICTh, 3 SIKOI0 TICHO IMOB’S3aHO OaraTo
IHIMX TapameTpiB 6ioTu. ToMy TpaguIiitHO B TEOPETUYHIN 1 MPAKTHYHIN €KOJIOTi] THTaHHM
BUBYCHHS IWHAMIKH YHCENBbHOCTI NPUALISIEThCS mepuopsagHe 3HaueHHs. [Ipote Oararo
ACIIeKTIiB OLIIHKM Ta aHaJi3y YHMCENLHOCTI MOMYILiN JoTenep 3aIMIIAI0ThC JUCKYCIHHUMU
(Hurvich, Tsai, 1989; James, Mc Culloch, 1994; Kendall, Ord, 1990).

.MATEPIAJIN TA METOIH JOCJIAXEHb
Jis mMopentoBaHHs OynM BHKOPHCTaHI BiacHI jaHi oOmikiB 3a 1993-1999 pp.
(Matsyura, 2003; Matsyura, 2006); nani 3a momepeaHiil mepioa oJepKaHi 3 JiTepaTypHHX
mkepen  (Colonial..., 1988). Ilepmmm KpokOM JIsi CTBOPEHHS Mojenei  Oyio
JorapuMyBaHHSI YUCEIHHOCTI MTaXiB OCTPIBHUX yrpymnoBaHb. JlaHi OyJio MiArOTOBICHO ISt
ABTOKOPEIALIHHOTO aHamizy (3 KpPOKOM B OJIWH piK), MO OyJI0 BHKOHAHO 3a JTOTIOMOTOO
nporpamuoro mpoaykry «TableCurve 2D». Ilporpama o0upae Ha#iOiIbIn ageKBaTHE
piBHSHHS perpecii micis ananizy 3,656 BOy1oBaHUX PiBHSHB.
PE3VJBTATH TA IX OGTOBOPEHHSI

3rifHO ICHYIOYHMX THIB 3pPOCTaHHS TMOMYJAMi 1 KPUBUX AWHAMIKA YHCEIBHOCTI,
OJIep)KaHi MaTeMaTH4YHI MOJEJi JIO3BOJIAIOTH BIJHECTH MapTHHA >KOBTOHOTOrO, KpsdKa
ps060136000T0 Ta KpsYKa PIYKOBOTO JO BUJIB, PYX UYHCEIBHOCTI SIKUX ONHCYEThCS TaK
3BaHOI0 KPHBOIO JIOTAPU(PMIYHOTO 3pOCTaHHS, KOJW 30UTBIICHHS TOMYJAIil HAa MOYaTKOBIN
cTanii BimOYBa€ThCS YIOBUTLHEHO, TOTIM IIBH/IIIE i IMTOCTYIIOBO TIOYMHAE CHOBLIEHIOBATHCS
MiJi BIUIMBOM YWHHUKIB CEpEIOBHINA; YMOBUIBHEHHS cTae€ OibIl BHUPAXEHUM Yy MIipy
301IBIICHHS /il IUX YMHHUKIB, 3PEHITOI0 JIOCATAETHCS 1 MIATPUMYEThCS BITHOCHA piBHOBAra.
B Haromy BUIaKy MU OTPUMAJIH TIOJiHOMH TPETHOTo cTyrens (puc. 1-3).

aGt ]

a2l ]

2,2°

259 ]

'3,3«0_.

'Lfl&_.

13\_ — T T T T T T T T T T T T T T T T T
2.3 2.7 3.1 3.5 3.9 4.3 4.7

Puc. 1. Mopenb 3MiHH YUCEIIbHOCTI MAapTHHA JKOBTOHOTOTO
Pisustans (3rd degree Polynomial Fit): y=a+bx+cx®+dx®, a=42.12, b=-34.96, ¢=10.16,
d=-0.95, SE=0.23, R=0.86.
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Puc. 2. Mopens 3MiHU YMCEIBHOCTI KpsiuKa psi00/136000T0
Pisusinst (3rd Degree Polynomial Fit): y=a+bx+cx?+dx°, a=-358.76, b=447.66, c=-
206.24, d=41.95, SE=0.44, R=0.51.
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Puc. 3. Mozenp 3MiHU YHCEIBHOCTI KPSIYKa PIYKOBOTO
Pisusuns (3rd Degree Polynomial Fit): y=a+bx+cx*+dx®, a=218.32, b=-56.53,
c=113.35, d=-22.00, SE=0.40, R=0.36.
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MapTuH cepei3eMHOMOPCHKHUIA Ta KPSYOK KACTHMCHKUIA Ha TiJCTaBi KPUBUX 3POCTAHHS,

OJIEp’KAaHUX MaTEeMATHYHUM MOJIEIOBAHHAM, BiIHOCSTHCS 10 BHUJIB 3 CHHYCOIJHUM THIIOM
3MIiHH YHCETBHOCTI (puc. 4-5).
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Puc. 4. Mopeinb 3MiHU YMCEIBHOCTI KPsSYKa KacIiiChbKOro
Pisusans (Sinusoidal Fit): y=a+bcos(cx+d), a=2.09, b=0.51, ¢=3.59, d=-2.91, SE=0.39,
R=0.70.
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Puc. 5. Mozenb 3MiHH YUCETHHOCTI MapTHHA CEPEI3EMHOMOPCHKOTO
Pisusuus (Sinusoidal Fit): y=a+bcos(cx+d), a=2.83, b=0.82, ¢=3.40, d=0.76,
SE=0.76, R=0.58.546
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Puc. 6. Mopenb 3MiHH YUCEIIbHOCTI MapTHHA TOHKO/I3b000T0
Pisusaus (Power Fit): y=axb, a=1.71, b=0.53, SE=0.49, R=0.56.

JluHamika 4YHCEIBHOCTI MapTHHA TOHKOJ3bOOOr0 XapaKTEPHU3YEThCS IMOKA30BOIO

(hyHKITi€FO, IO XapaKTEePHU3YEThCS OUTBIN IIBUIKAM MPUPOCTOM, HIXK TTOJIIHOM.
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Puc. 7. Mopenb 3MiHU YMCEIIBHOCTI KpsYKa YOPHOA3600010

Pisusinst (Modified Hoerl Model): y=a*b"x¢, a=0.39, b=3.99, c=1.33, SE=0,69,

R=0.41.
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JlaHuii THTT KPUBHX XapaKTePU3Y€E TUHAMIKY YHUCEILHOCTI BUY, KOJIU € 3HAYHUI PO3PUB
y 4aci Mix 30UIBLICHHSM TYCTOTH OpraHi3MiB, CHPHYMHEHUH MOSBOIO HOBHUX OCOOWH i
MPOSIBOM TaJlbMYyIOUOro BIUIMBY 30UIBIICHHS TyCTOTH Ha 3pocTaHHs momynsmii. Ile
MiATBEP/DKYETBCA BHCOKOIO BHOIPKOBICTIO TaKWX BHIIB MTaxXiB J0 THI3IOBUX OlOTOMIB i
HEBEJIMKUM PO3MOBCIOUKEHHSM 10 OCTPIBHUX CUCTEMaxX PErioHy.

MapTtuH  KacHiMCBKHI  XapaKTepu3YETbCd KPHUBOIO  OCHWIIAIII, IO  OMHCYE
eKCTIOHEeHIIANGHUM THM 3poctaHHs (puc. 8). Ilpu TakoMy THII JWHAMIKM YHCENHHOCTI
ryCcTOTa 30UIBIIYETHCS MIBUAKO, a KOJM TOYMHAE MiATH JIIMITYFOUMHd UYWHHHUK, 3POCTAHHS
MOMYJIAMIl PanTOBO MPUMMHSETHCS. Y JAHOMY BHIQJAKY L€ MOSCHIOETHCS TEHICHIIIEIO IO
MIepepOo3MOIiTy, KOJU BUJI MMOKUIAE OHI OCTPIBHI CUCTEMH H 3acelse iHIII, 4acTo 3a MeXaMu
JIOCIIIDKYBaHOT'O PETiOHY.
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Puc. 8. Mogens 3MiHN YHMCENBHOCTI MAPTHHA KaCIiHCHKOTO
PiBustaast (Quadratic Fit): y=a+bx+cx?, a=4.49, b=-2.73, ¢=0.75, SE=0.34, R=0.66.
baknan Benwkwii XapaKTepU3YeThCS JHIMHIM THIIOM 3MIHM YHCEIBHOCTI, TOOTO Ha
JaHi# CTail MPaKTHYHO BiJICYTHE 3MEHIIIEHHS TYCTOTH Ta YHCEIbHOCTI Buay (puc. 9).
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Puc. 9. Mogeinb 3MiHH YHCEIBHOCTI OaKiIaHa BEIUKOIO
Pisusiras (Reciprocal Quadratic): y=1/(a+bx+cx?), a=0.09, b=0.13, c=-0.02,
SE=0.15, R=0.68.
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e miaTBEpIKY€ETHCS JaHUMU MOJILOBUX JOCIIKEHD - HE3BAXKAIOUW HA ICTOTHUH BIUIUB
AHTPOTIOTCHHOTO (pakTopa (PO30OPEHHS KOJIOHIH, pO3TAIIOBAaHKUX Y 30HI MPOMUCIIOBOTO JIOBY
pubm), OakyIaH BETUKHIA aKTHBHO 3acelisie HOBI OCTPOBH, BUTICHSIOYH BUIM, SIKI THI3IHAIUCS
BIIPOJIOBXK 0OaratboX pokiB. Uepe3 CXWIBHICTh BHAY IO €KCHaHCii Ta 3HAYHWI THI3ZOBUMN
MOTEHIIial, y JAHUH Yac YUCEIbHICTh BETUKOT0 OaKiIaHa MOCTIHHO 301bITy€EThCS.

MareMaTiyHa MOJeNb JUHAMIKA  YUCENBHOCTI  KpsSYKa Majoro BH3HAYCHA
paIioHaTbHUM PIBHSHHSM 1 XapaKTEPHU3YEThCS CHIIFHO OIYKJIOI KPHBOIO, IO O3HAYAE Pi3Ke
3HIDKEHHS YMCEIBHOCTI Ta TYCTOTH BUJY, II€ MIATBEPKYETHCS JAHUMU CTaHAAPTHUX OOJIKIB
(puc. 10). Craryc BUmy B perioHi B JaHWH Yac HECHPHUATIMBUN, i 3a BIICYTHOCTI
MPUPOJAOOXOPOHHUX 3aXOJiB MPOTHO3 JMHAMIKH YHCEIBHOCTI BHIY MPHITYCKAE MOJAIBIIE
3HIDKEHHS MOTO YHCEIBHOCTI Ha OCTPIBHUX CHCTEMAaX.
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Puc. 10. Monenp 3MiHH YHCETBHOCTI KPsTYKa MaJIOTo
Pisustrast (MMF Model): y=(ab+cx®)/(b+x%), e x — uncenbHicTs 3a onepeHiii pix,
a=2.43, b=-0.59, ¢=2.69, d=-3.18; SE=0.65, R=0.38.
BUCHOBKHU
1. 3miHM YKCeNBHOCTI NTaxiB HOCATh HUKITIYHUN XapaKTep.
2. Jlns BUSBIIEHHS MPHUPOAM IMKIIYHAX 3MiH OCTPIBHHMX YIpYNOBaHb NTaxiB HEOOXIHWIA
OUTBII JeTaNbHUM aHai3 3 O0OpOOKOI [OJATKOBUX JaHUX IIM0J0 KIIMAaTHYHUX YMOB,
T1IPONIOTIYHOTO PEKUMY Ta €Mi300TUYHUX HPOLECIB.
3. Mu pexomeHayeMO BHKOpHCTOBYBaTH mporpamy “TableCurve 2D” mns momemroBaHHS
YHCENBHOCTI MOMYJIALIN NTaxiB PerioHy.
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