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f[pone4eu crarucruqecrprfi aHturr{3 coAepxaHr4q ocHoBHbrx 6uoreHurrx
BeIIIecrB H KoruqecrBeHHhrx xapaKTepacrr,rK $nrorrJraHKToHHofo coo6uecrBa
n 1998-2007 rr. Ha rrpr.rMepe ceBepo-3anaAHofi qacrr,r Kacuuficrofo Mopr.
B xoAe KoppenrrlnoHHo-perpeccuoHHoro aHuwrca BbrqBreHbr recHbre
crarlrcrrdqecKr4e cBr3rn Me)KAy r{prcreHHocrbro t4 6rEorraaccofi ocHoBHbrx orAenoB
eo4opocrefi v roHqeurpaqnefi Mr4HepaJrbHbrx $op,"r a3ora u $oc$opa,
c )rqeroM Brryrfrll.vts. Qaxropon cpeAbr.
Knnqeearc cJro*a: $urouranxrou, 6uoreHuue BerrlecrBa, 3ana4Hafl, qacrr,

Cenepuoro Kacnu-a, crarrrcrvqecKze MeroAbr, KoppenrrluoHHo-perpeccr.rounufi
AH'UI143.

BBENEHI,IE

Bo4opocnu B sKocr,rcreMax Bbrcryflaror B poJru [epBr,rrrHbrx rrpoAyrleHToB,
o6ecue.{r4sar BeilIecrBoM r{ gHepruefi Bce nocJreAyrorqne rpoQr4.recKr,re ypoBHr.r. B cs-ssla

c 3TI4M oco6hrfi r.rHTepec npeAcraBmer pa3BzTr.re coo6qecrBa or.rrorrJraHKToHa B ycroBr,rsx
rd3MeHrrorqeficfl sKonoruqecKofi Qaxropuofi Harpy3Kr4. OqesuB xapaKTep
crarlrcrl,IqecKvx cnqsefi Me)KAy KoJII{qecrBeHHhrMrr vr KaqecrBeHHrIMLI rloKa3areJrrMl,r
ocHoBHbnr orAeJIoB $uronlauKToHa, rrrAponorruecKr.rMr.r AaHHhrMr.r v 6uoreHsofi
cocraBJrtloqefi npe4craBrqercq Bo3Mo)KHbrM rrpt4 r.rcloJrb3oBaHr{r.r pirnuqHbrx MeroAoB
cTaTucTI,IqecKoIo aHuvr3a.

Crarncruqecrufi anaJru3 rro3BoJrrer BbItBIlTb rrprur,rHHo-cJleAcrBeHHbre
orHolrreHl4t (cnrsu) MexAy pa3nzqHbrMr,r rBJreHr.r.rrMr.r, qro rro3BoJu{gr o6uapyxnG
Qaxropu, oKa3bIBaIoIqIde cyqecrBeHHoe Brr,zrfllevre Ha Bapr4arluro u3fraeMbrx rrpoqeccoB
(upu:Haxon) (Enuceena, IO:6a:lr'es, 2004). Crarucu4Ka BKJrroqaer B ce6r MHox(ecrBo
MeroAoB rI3) reur{t cu:efi, nrr6op Korophrx gaBncwr or rlenefi vccJreAoBaHr,rt
PI TIOCTABJIEHHbIX 3AAAq.

FNoruqecr<oe coo6qecrBo, B r{acrHocru $urouJraHKToH, - cJroxHa.g crlcreMa,
n rcoropofi uccJle4yeMsrfi upusuar (uanprauep, r{r4cJreHHocrb utu 6uov'acca KaKoro-ma6o
orAena BoAopocnefr ) uoxer onpeAeJUrrbcr rlenhrM KoMrrJreKcoM npr.rqr4H (Saxropon).

[tx uccneAoBaHlIt crarl,Icrlrr{ecKrrx cBfl3efi s raKofi cficreMe rleJrecoo6pa3HbrM
tBrjfieTc-f, LIcrroJIb3oBaHLIe MeroAOB Kopperqq[OHHo-perpecc]roHHofo allaJTv|3,a,

cocTosrqero I1I3 Tpex STarroB.

flepeHfi aran - Koppenflrlnonurrfi aHaJrH3. Ero qem - olpeAenurb xapaKTep r4

cvrry cBt3ll (fycapor, 2003; By4aHon, Jloceea, 2009). Mareuarnqecxofi naepofi
KoppeJItIIr{rI cJryx{I4r rcoeoSuqraeHr Koppenflr\vrvt (n 4aHuofi pa6ore - xosSSvqreHT
IlupcoHa (r)), xoroprrfi 4euoHcrpllpyer HaJrlrqre rzuefinofi cBr3r.r MexAy r{ccneAyeMbrMr.r
BeJII4qnHaMn. HanpauIeHLIe cBs3vt olpeAeJrflercr 3HaKoir,r xoa$$Nrlr4eHTa KoppeJUrrlr4r4,
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cura - a6conrorHuM 3HaqeHrleM, Koropoe Mo)Ker r43MeHrrbcq or 0 Ao 1. 9err,r 6maxe
a6conrotroe 3HaqeHze roeS$uqueHTa Koppenrqau r 1, TeM TecHee cBr3b (Ervceena,
IOs6aruen, 2004).

Bropofi grau - rrocrpoeHue perpeccrroHHbrx uoAerefi. Ero qerlr - olpeAeJII,ITb

sop,"ry non1A{eHHoit cyrr3u, a raKxe crerreHb Blrvrfllavtfl. He3aBilc}rMbrx [epeMeHHbIX Ha

3aBncr4Myro (fycapon, 2003). OcyrqecrnJreHxe perpeccuoHHoro aHurv3a B 3Haqrrremnofi
cTefreHr4 3aBvrcvrT oT pByJIbTaToB Koppemrlr4 oHHof o aHann3a.

OAHzru As BapuaHToB MHoxecrseHHoft pelpeccrlrd flBrsstc . rroIrlaroBat perpeccl4{,
B xoAe roropofi r43 perpecczouuofi MoAenn [ocneAoBareJlbHo yAalrtrorc,x rapaMerpbl,
He oKil3hrBarcrque AocroBepHofo BJrHrHvrs Ha 3aBl{crrMyrc [epeMeHHylo.

Peeynrrarrr MHo)r(ecrBesuofi perpeccr4t4 Bbrpaxarorcs B BtrAe ypaBHeHI{t
perpeccr{r4 r{ perpeccuoHHoro rpa$nra.

B o6rqerra BrrAe r,rcnonb3yror ypaBHeHne, Koropoe [peAcraBnsgr co6oft ypaBHeHple

rznefinofi aBfl3vr MelrcAy rprBHaKoM (QyHrqnefi) u nccneAyeMblMl4 BapI4aHraMLI

($axrop arr,ru) (Ko6:ap s, 2006 ; Enltc eena, IOs6auren, 200 4) :

Y:a*b x XtIc x Xzt...Ik x Xr,

r1e a, b, c...k - 3HaqeHr,rx r<osS$raqr4eHToB 4na $arropoB, ) {acrByrorlr4x B ypaBHeHr{Ir

pefpeccrm i X t, X z .. . X n - Sarroprr, yqacrByrouv e B ypaBHeHI{I{ perp eccuu.

Eclz snar npz xoa$SuqraeHre rroJro)KrlTemnrrfi, To BKnaA paccMarpl,IBaeMofo

Qamopa npruofi, ecJrr.r orprrrlarenumrfi o6parHsrfi. locronepHocrb ronyreHnofr
crarr4crr,rqecrofi cBfl3vt oilpeAenrerc.rr BeJrr{qunofi p. Cne4yer rarcKe o6parqarr BHI{MaHI4e

Ha BeJrnqAHy r{crpaBJreHHoro rroKa3areJrr rosS$zqrleHTa AerepMzHaqnn (Adjusted R'),
xoropufi rroKa3brBaer HacKoJrbKo KarrecrBeuno SyHrqr4r AerepMHHrIpoBaHa Saxroparvrla.

Tperufi eran BbrrcHeHrre crarr,rcruqecrcofi 3HarrraMocrr.I, T.e. [pl4foAHocrtl
flon) reHHofi perpecczousofi MoAenr4 AJrr rlcnonb3oBaHrrr B rIeJUIx tlporHo3tlpoBaHzt Ha

ocHoBe perpeccrroHHoro rpa$ura vr anuru3a ocrarKoB zasucuNroir uepeueuHofi.

Ha perpecckroHHoM rpa$zxe KpoMe rwrlovrvr perpeccr4rd nyHKTI4poM crpo{T

AoBeprzTeJrbHhre r4HTepBanbr (95%) v o6rrqno HaHoc{T gMnllpuqecKlr nafiAenur're

3HaqeHr,rr B BnAe roqeK. I{eu 6oluue raKr,rx roqeK yKnaAblBaerct B AoBeprrrenbHhle
r,rHTepBanbr, TeM clrJrbHee Qaxroprr o6ycranrlrBaror rroKa3areJlb rrprl:HaKa u reM

Kar{ecrBeHH ee yp aBH eHrre orllacblBaer Qop ty crarl,Icrrrqecr<ofi cBt3I,I.

IlourEr,ro nocrpoeHr{Jr perpeccfioHHoro rpaSura [poBoAlrrcfl. ar'aJr,zls ocrarxoB AJUI

sanzcuMofi uepeueHnofi (npu:uara). rlerr,r MeHbrrrg MoAynb pa3HI{IIbI MexAy
na6nroAaeMbrMll ll [peAcKa3aHHbIMId 3HaqeHl,r.f,Mrr, TeM rrJrorHee 3MnI{pI4qecKI4e 3HatIeHI4t

paclonararorcq BAonb rrvr:orru perpeccuu r4 TeM 6oree AocroBepHo nonfreHHoe ypaBHeHI{e

pefpeccur{.

I{enuo pa6oru rBrqrocb BbrrBJreHr.re nsaultoo6ycnosreHHocrefi Me)KAy

6aorennrruu BeulecrBaMr4, rr{AponornqecKvMr,r napaMerpaMl,r h KoJIt4rIecrBeHHbIMrr

xapaKTepucrr4KaM[ pa3nvqHbrx orAenoB QvronrauKToHa c rloMoulb]o MeroAoB

KOppeiu{rlI{oHHo-pelpeccI4oHHof o aH{LIIpI3a.

MATEPI,IAII 14 METOAI4KA

Marepua;rou Arq pa6oru rocJry)rurnu pe3ynbrarbl uccle4onaHllfi,
ocyrqecrBneHHbrx corpyAHrrKauv na6oparopuvr BoAHbrx upo6neu 14 ToKcI'IKoJIofufi, B ToM
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rrr.rcre aBTopaMr{, B 3anaAHoitqacru Cenepuoro Kacnnq s rsruufi repfioA 1998-2007 rr.
Ha HafrHo-I4ccneAoBareJlbcKllx cyAax OfyII <KacnHI4PX>.

Cerxa cranqufi crr6opa 3KcneprlMeHTzurbHoro Marepl4ilna npeAcraBJleHa

Ha pr4cyHKe l. flpune4eHHrur cxeMa o6reA[Hssr Bce roqKLI na6lrcAesuit sa uccle4yeuoft
aKBaropur Mopt 3a repploA c 1998 no 2007 rr.

Pnc. 1. Cerra crauUnfi or6opa 3Kcnepl,IMeHra-rlbHoro Marepl,tara. | 998-2007 rr.

Fig. 1. Grid stations selection of the experimental material. 1998-2007 years.

,{aunrre ro ruAponoro-rnApoxr4MuqecKoMy pexuMy KacnuficKoro Mops 6unn

ron) reHbr ra3 nr4reparypHbrx rlcroqHrrKoB (KarynuH v W., 1999;2002,2004), a raKxe

nlo6e3Ho rrpeAocraBJreHbr cc[pyAHHKaMI,I na6oparopr4r BoAHbtx [po6neM I'I ToKcI'IKoJIorI'IH

O|YII <KacnHI,IPX> (ra6r. 1,2).

Ta6.nnqa l. Cpe4ur.re 3HaqeHHr H AHa[a3oH BerHt{}lH TeM[eparypbl, coJleHocrt'|, pH

14 coAep)r(aHnc KncropoAa. 3anaAHafl qacrb Ceeepnoro Kacnuc. HroHrl998-2007 rr.
Table 1. Mean values and range of sizes of temperature, salinity, pH and maintenances of oxygen.

The western part of Northern Caspian Sea. Junel998-2007 years.

foAu
T"C S, %o Oz, ur/l pl I

Cp. Pa:uax Cp. Pasmax Cp. Paruax Cp. Pasnrax

l99tt 25,8 20,5-28,4 4,14 0.26- .80 3,64-9,61 8.51 8,14-9,10

r999 ,,I R 19,8-26,7 6,00 0,01- 2,69 5qo 4.87-7,62 8,70 8.41 -9. l4

2000 )', 1 t'7,8-27,6 4.04 0,26- )41 6,06 4.64-8,49 8,57 8,28-9,00

2001 22,0 18,9-26,8 3,21 0.20- 1.23 6,48 5,48-8,58 8,6r 8,21 -8,98

2002 'r) o 18,6-24,3 4.33 0.06- 2,51 6,5'7 5,55-8,88 8,l8 7.03-9.l0

2003 )l) t9,0-23,4 6.29 0,21- 1,98 6,1 8 5. I 9-7,85 8,42 8,2 t -8,85

2004 )49 19.9-3l ,0 I,58 t,23-3,93 6.24 5,30-8,44 8.5l 8.23-9,04

2005 ,'l q )t 7-)'7 4 I,70 0.1 9- | 0.04 5,94 3,40-8,00 8.64 8,35-8,95

2006 ?59 23,0-28,5 5,06 0,28-13,3'7 5,89 3.46-7,36 8,59 8,22-9,00

2007 23.4 )t)-)A\ 2,97 0.t2-1r.39 6,24 4,53-t0,22 8,56 8, I 7-8,97

CseAeHu.f, 11o KarrecrBeHHoMy r,r KoJrLIqecrBeHHoMy cocraBy $uronnauKToHa 6stnn

rroJry reHbr r43 nr{repar)pHbrx r4croqHr4Kon (Apaa6reBa LI [p.,2003,2005,2006), a raKxe

nro6e3Ho rrpeAocraBJreHbr craprxrdM Ha) rHbIM corpyAHI,IKoM na6oparopull I'HApo6nonorltn

OfyII <KacnHI4PX) A.f. Ap4a6renofi. [aHHue ro qIacJIeHHocrLI u 6uorraacce ocHoBHbIx

orAeJIoB QuronlaHKToHa rIpeAcTaBneHbI Ha rpuMepe 2007 r. B ra6nuqe 3'

fn4po6uonor[qecKne rroKa3areJrr.r 3a lpyfl4e roAbl [peAcraBJUInLIcb rloAo6urtu o6pa3oM.

KoppenrquoHHo-perpeccuoHHhrfi aHiurLI3 IrpoBoAl{ncfl ro pe3ynbraraM

r.rccJreloBanv[r 3a l0 ner - 1998-2007 rr. Brr6opxa AaHHbrx cocraBl4Jla 873 sa6nro$eHnfl'
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B ToM qI4cJIe cBeAeHI,It rlo KoHueHTparIm 6raoreuurrx BerrlecrB 418,
no rr,r4p o6r4oJrortF{ecKr,rM rroKil3arer_sM - 3 5 4.

Or6op npo6 Arfl onpeAeneHl4r coAep)KaHrrr ocHoBHbrx 6uoreHnrrx BerrlecrB
ocyrqecrBJulnct B 3KCleAI{UilOHHbrx ycnoBusx c noBepxHocrHoro fopH3oHTa,
c rlocJreAyroull4M xpaHeHLIeM B Mopo3r4nbHbrx ycraHoBKax rrpu toC:-zU"C. O6pa6orra
npo6 npoBoAznacb cnerrpoQoroMerpr4qecKr.rM MeroAoM B ta6opatopun r,rHcrr,rryra.
Onpe4eneuue KoHIIeHTpaIII{rr ocHoBHhrx 6uorenHrrx sJreMeHToB ocyruecrBJnrJrocb
cireAyrouuMr{ MeroAaun (I,IHcrpyKrIuz. . ., 20 | l) :

- Mr4HepilrnHrrfi Soc$op - uo4zSzqr4poBaHHhrM MeroAoM Mop$u upaitIlu;
- KpeMHeKr.rcJrc[a - MoAepHr{3rrpoBaHHbrfi uerog [uHepa z BaH4en6ynbKe;

- auuouzfinrrfi a"sor - KonopllMerpr4qecKr4fi nasroA c peaKTr{Bona Heconepa;

- Hr4Tpr4THufi a:or - MeroA fpucca-kllocBafl;

- Hr,rrparHrrft asor - MeroA ByAa, Apnrcrpoura u puvap4ca.

Ta6;rnqa 2. Cpe4Hne 3Har{eH[t a pa3Max rcouqeHrpaqrafi ocHoBHbrx 6noreHHurx BeurecrB.
3ana4Har .racrt Cenepuoro Kaclns. I,Ircsr 1998-2007 rr.
Table 2. Mean values and range of concentrations of main biogenic substances.
The western part of Northern Caspian Sea. June 1998-2007 years.

foArr
Pvr.rn, urrr/-n Si, rraxr/.1 NH.r. urr/l NO2, rraxn/n NO3, rvrxn/n Nuus, vxr/l

Cp. Paruax Cp. Pasuax Cp Pa:uax Cp. Paluax Cp. Pa:uax Cp. I)a:vax
1 998 t0 0-25 l9rJ9 506-3540 83 23-196 1,0 0,0-9,0 10 l,6-45.0 97 25-204
t999 29 1 l-64 966 380-2244 90 42-194 0,0-28,4 7,8 0,0- 109,0 t2 53-234
2000 t6 0-64 84t 462-1s75 ti8 28-215 4.0 0,0-34,7 0,1 0,0-86.0 02 28-288
2001 l5 1ia )JZ 379-3015 87 40 42 4,2 0,0- 15,0 9.9 0,0- 180,0 t1 60-337
2002 l6 0-38 l()0 764-2823 98 16- 87 5) 0,0-21,0 ll 5 0.0- r 8ti.0 35 36-391
2003 l8 8-29 144 328-2682 77 5l 20 6,1 0,0-20,7 2l,5 5.0-t63.0 05 63-252
2004 l8 8-36 590 663-2938 8l )L- -)z 5.8 r,8-13,0 ?5 0 1.0-76.0 t2 49-20s
2005 3l 7-95 4U8 348-3 | 84 70 26 6.4 0,0-2 r.0 71.3 l4-294 48 43409
2006 9 0-45 '741 l 54-3082 49 l6- 64 0,6 0,0- 12,0 10,3 0,0-76,1 60 26-207
2007 29 I 4-68 9r8 103-2743 36 31959 4,4 0.0-24.8 8,6 I,3-53, I 50 l8-t20

Ta6rnqa 3. fuapo6uoJrofuqecKHe rroKa3areJrr.t. Hrons 2007 r.
Table 3. Hydrobiological parameters. June 2007 years.

lloxa:are,rr
unHe3eJIeH6re BOnODOCnII luarouoesre BoAopocnH 3eleusre BoaoDocnu I Iupo$uronsle BojlopocnH
N, vlu.
lxz./u2

B, rur/ur
N, utrH.
grcz.lu2 B, vr'/vr N, urn.

rrcz.lu2
I3, vr/ul N, uru. erc./v2 B, ur/rul

cp. 16t,0 530.4 462,0 2134,5 339,0 714,6 5n 69,7
pa3Max 0,5-367.2 3,0-2101,0 0,6-16ll,4 I,0-7045,0 0.5-432.0 0,0-930,0 0,5-25.0 |,0-714,0

OnpeAeleHl{e reMrleparypbl Lr ilpcpar{Hocrr4 BoAbr, peaKqr{r4 pH ocyqecrBJ5rJrocb
B SKcleAI4qI4oHHbrx ycnoBl4tx corJracHo ycraHoBJreHHbrM MeroAHKaM (Pyxono4crBo...,
1977). Co4epxanue pacrBopeHHoro Kr4cnopoAa orpeAensnocb uo MeroAy Buurnepa
(P^s2.10.243-e2).

Olpe4elenue 3neKTponpoBoAHocrr,r (coneuocru) BoAbr oc)ruIecrBJrrnocb B
ra6oparopHbrx ycnoBr4rx (PA 52.10.243-92).

flpo6rr QzrouaHKToHa or6upanucb c
Quxcuponiul4 cb 4}Yo-sstwr pacrBopoM $opua-nraHa ra

ycnoBHrx ocaAoqHbrM MeroAoM II.LI. YcaqeBa (1961).

Pesynrrarrr o6pa6arun aurucb crarr.rcrr4rrecKr4
(STATISTICA for WINDOWS v5.0).

PE3yJIbTATbI 14 OBCy}ItnEHnE
Ha rIepBoM gralre BbItBJIeHI4t B3ar.rMocB{3efi MexAy rlrApoxktMraqecKlrMr4 vr

noBepxHocTHofo ropr,r3oHTa,
o6pa6arsrnarvcb B na6oparopHbrx

fro o6rqenpzuxrsrvl MeToAr,rKaM
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rrrApo6proJrofr4qecKrlMu rroKa3areJrrMr.r B r43) {aeMoM 6laoqenose 6rua ocylqecrBneHa

lporleAypa KoppeJurrlr4oHHoro aHaJrr43a c ) {eroM rI4AponofI4qecKI,IX [apaMeTpoB cpeAbl.

B pe3yJrbrare rrpoBeAeHHoro anaJrvrga 6unu Bhu{BJIeHbI AocroBepHble
KoppelflrluoHHhre cBr3r,r MexAy KoJrvqecrBeHHbIMrI xapaKTepI,IcrrrKaMI,I QuronnauKToHa
(uHcleuuocrb r4 6uorvracca) r.{ KoHrleHTpa\ueir Mr,IHepatlbHrrx $oprra a3ora (auuonufiuax,
HrlTpr{rHarr, uurparuaa) (ra6l. 4). Koa$$uqueHr Kopperulqru (r) H3MeHqrct

or -0,64 Ao -0,89 ilppr p<0,05. O6napyxeHHbre KoppeJUIryroHHbIe 3aBI{cHMocrLI

xapaKTepr.r3yrorcs KaK cpe.qH ae vrrvt re cHble (Boponra rco u, 2003) .

Taxxe 6rrn ocylrlecrBJreH rrotrcK Koppenr{uroHHbrx cnqgefi Me}Iqy rIoKa3areJUIMI{

coo6urecrsa BoAopocnefi v n{AponoruqecKr,IMll xapaKTeplrcrl,IKaMr{ (ra6n. 4). Brurz
BbUrBJreHbI cpeAHVe u TecHbIe cBt3t4 c coJleHocTbro BoAbI (r:-0,71 - -0,79 npu p<0,05),

renaneparypofi BoAbI (10,63-0,70 npn p<0,05), coAepxaHl4eM KI4cJIopoAa

(r:-0,69 - -0,73 npu p<0,05).

Ta6lnua 4. Pe:ylrraru KoppenrrlnoHHoro anurvaa rr4ApoJloro-rl,tApoxllMl4qecKux v

rn4po6nororHqecKHX norcasarerefi. hrost 1998-2007 rr.
Table 4. The results of correlation analysis of hydrologo-hydrochemical and hydrobiological
parameters. June 1998-2007 years.

floxa:rareLru TOC 02, rvrr/n S, %o NHa, ruxr/n NO:, vr|ll Nunu, nxr'/n

Nc/:,
u;rs. lx3/v2

r:-0,'73
N:10
o<0.05

=-0,64
N-10

p<0.05

Bc/:, vr/ru3

r:-0,65
N:10

p<0.05

NAr.rar,
M.[n. srs/v2

r-0,'71
N-10

o<0.02

B:c.rr,

nar/u3

=0,63
N:10
o<0.05

=-0,75
N:10

p<0,02

Nnupo, ,
MnH. 3K3/M-

r:0,70
N=10
o<0.05

r-0,69
N:10
p<0,03

r-0,73
N:10
n<0.02

Bnrpo,
ur/u3

r:-0,89
N:10

p<0,01

=-0,67
N:10

n<0.04

O6napyxeHHbre KoppeJUrrIUoHHbre cBs3rl xapaKTepn3ylorcq BenLFIuHofi p<0,05,
rrTo cBr4AeTenbcTByeT o BhrcoKofi crenenu .4ocToBepHocTI,I noJfrreHHblx p$ynbTaToB

crarr,rcrr.rqecKr4x trccneAoBaHufi. zrraesrcs. rvfitlb 5oh nepotrHocrb rofo, qro HafiAeHHat

cBq3b Me)KAy nepeMeHHbrMr4 rBJueTcq cnrrafiHofi oco6esHocTbK) AaHHofi BbI6OpKI4.

Ha ocHosaHr,ru noJryqeHHbrx B pe3ynbrare KoppenflIllloHHofo aHaJlrr3a ,qaHHbIx,

6trna ocyqecrBJreHa nporleAypa MHoxecrBeHHofi perpeccl4lI, Koropaq npoBoAunacb

oTAeJrbHo An'- KuDKAoro oTAena BoAopocnefi, [peAcTaBneHHoro Ha l4ccne,4yeMofi

aKBaropurr Mopt.

B xoAe aHaJrvaancrroJrb3oBaJracb rrpoueAypa flouraroBoft perpeccuu, rIo3BoJIflIoIIIafl

rroJrfrr.rrb ypaBHeHne perpecclrr4 HaHBbIcI[efi suaqltl\{ocTl4. Sran nocrpoeHl'It MoAenH

MHoxecrBeHHofi perpeccuu npor.{3BoAr.rncfl Ha ocHoBaHI4LI TeoperrrqecKofo vI

npaKTr{qecKoro aHzlJrr{3oB. Ha IIepBofi cTaIivwl HaMeqiulc-f, Kpyf oaKTopoB, TeopeTI'IqecKI'I

BnHflrcrrlux Ha pe3ynbTHpyroqufi [pu3HaK. Pesynrraroru BTopofi cTaI.uvt qBr-f,rcq

KoppensqflonHbrfi aHaJrr.r3. I4cnomgoeaJracb crparerl,Is norrlaroBoro or6opa, B xoAe

Koropofi B perpeccfioHHoe ]ipaBHeHr,re BKJrroqilrrlcb Bce oro6paHHble Qarropr,r.
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3areu 3aBl,tct4Mble rrepeMeHHbre, He r.rMeroilIae AocroBepHoro Brra.trHvrt Ha rrpr.BHaK, Lr3

AHAJWT3A HCKJIIOq AJII4Cb.

B raqecree [pI43HaKa BbrcrynaJrr4 qr,rcJrenHocrb r4Jrr.r 6norraacca flpeAcraBrlreleil
orAenoB SzronnauKToHa. B Kar{ecrBe Qaxropon - n nepByro oqepeAb, r'r4Aponoro-
fLIApoxI,IMLIqecKIle rIoKa3areJrlr, rrMerorqlre BbrcoKze xoe$SnqueHTrr Koppenqrlr{r4 c
serl.{'ruHofi [pLI3HaKa, [on)AIeHHbIe B xoAe npeABapr4TeJrbHoro Koppenrur{oHHoro aHaJrur3a

AaHHbIX, Bo BTopyro - ApyrLIe Qaxropu, AJUr Koropbrx KoppeJurrlr4oHHbrfi auzurus Fre

BbIqBI4r recHblx csqsefi ITJII4 BblcoKofi creneru.r AocroBepHocrr.r Koppenrquu, Ho Koropbre,
oAHaKO, OKa3bIBarOT, fIO HarrreMy MHeHilIo I,r Ha ocHoBaHvtu nzTepaTypHblx [cTorrHI{KoB,
olocpeAoBaHHoe BJrI4JIHlre Ha pa3Br,rrr{e QuronnanKToHHoro coo6rqecrna.

B ra6lxqe 5 npzne4eHbl rrapaMerpbr perpeccuosnofi MoAeJrr,r, B xoropofi B

KaqecrBe npv3HaKa Bblcryrraer rrora3areJrb qr,rcJreHHocru (N) Ar,raroMoBbrx no4opocnefi,
tBntroIulaxct ocHoBHbIM orAenoM QurouauKToHa Ha aKBaropr.ru llcc.ireAosaHuft 3a
ileplroA 1998-2007 rr. (no coBoKyrlHocrr.r rroKa3arerefi: qucreHHocru u 6uovraccrr).

Ta6luqa 5. florca:arenu pefpeccnoHHofo ypaBHeHHr AJrr 3aBncr{uofi neperuessofi: q[cJreHHocrb

AnaroMoBbrx no4opoclefi .

Table 5. Parameters of a regression equation of the dependent variable: abundance of diatoms.

Adjusted R'?:0,98980084

p<0,01 Std.Enor of estimate: I 7,747
B St. tirr. of B pJevel

Intercept 4l I 8,391 590,1 433 p<o,o
S%* -59,202 4,0663 p<0,0
NHq -5,348 0,3354 p<0,0
NOz 57,t04 3,6620 p<o,o
o2 -282,724 1 | ?t)< p<0.0
pH -208,526 53, I 956 p<0,02

Heo6xoAzMo o6parl4Tb BHI4MaHLIe Ha BbrcoKrlfi p-ypoBeHb ypaBHeH:zrs. perpeccur.r B

IIeJIOM, a rarc(e Ha BeJILIqI4Hy ytoqHeHHoro Ko3oor4rlr4eHTa AeTepMLrHar\HLr. llepnufi
orpDKaer HacKoJIbKo AocroBepHa [on)AreHHar perpeccr{oHHa{ MoAeJrb, BTopoft
HacKoJIbKo Qytnq"t (uucreuHocrb Ar,raroMoBbrx BoAopocnefi) onpe4eneHa $aKTopaMr4
(S%0, NH4, NOz, Oz, pH). B 4aHuou cryrrae perpeccuoHHoe ypaBHeHt4e xapaKTepkr3yerct
HIT3KI{M 3HarIeHLIeM p-ypoBHq u B6rcoKr4M r<oeS$uqlreurou R', a 3Haqr,rr sHcoxofi
AocroBepHocrblo cBs3t4 vr crerreHbro AerepMr4Harl[r4 SyHrcqvn paccMarpr4BaeMbrMr.r

Sarropanrz.
Ha pHcyHKe 2 [p]IBeAeH rpa$ux 3aBvcr.rMocrr4 rrr4cneHHocrr,r Ar4aroMoBoro

$nronnanKToHa or S%0, NH4, NOr, Oz, pH. BnqsreHHar crarlrcrlrrrecKafl
o6ycnoueuHocrb onr.rcbrBaercr cneAyroqefi $opuynofi :

N6uo.:4118,391-59,202x5%oo-5,348xNHq+57,l04xNOz-282,724xO2-208,526xpH,

r[9] N6uoa- qplcJreHHocTb AI4aToMoBbrx BoAopocnefi, IraJIn. ercz.lu2; S%oo - coJleHocrb BoAbr,
o/oo; NH a - KoHIIeHTpaII[t aMMonufiuoro a3ora, MKr/n; NO z - KoHrIeHTpa\rs HprrpprrHoro
a3ora, MKr/n; O2 - coYepXaHI,Ie Kl4cnopoAa B BoAe, rv]trlry pH - Berurrr{Ha peaKrlr4r4 cpeAbr.

Cne4yer orMerLITb, vro Qarropbr, fracrByrour4e B ypaBHeHr.{u perpeccnu, crorr He
B xaorvqHoM noptAKe, a B 3aBr,rcr,rMocrr.r or BeJrr.rqr.rHbr p-ypoBH{. B nepnylo oqepeAb
pac[onoxeHbl rIoKa3aTeJILI, r.rMeroqze CaMyn BbrcoK)ruo AocToBepHocTb nonyueuHofi
crarrr cTrrrre cKofi cBflgyt ) ocTiurbHbre pa3MerrleHrr n o y6rrnaHu ro.

,{alee 6nl upoll3BeAeH aHiurr43 ocrarKoB 1.nfl 3aBvrcr4Mofi rrepeMeHHoia (ra6n. 6):
cpaBHrrBzulncr <Gra6nloAaeMble)) u (flpeAcKa3aHHbre) 3HarIeHLIr, Bbrqr{cJl gracb piBHr,Iqa
MelI(Ay lg^uM,rt. <Ha6nroAaeMble) 3HaqeHr,rr - 3To BeJrlrqr,rHbr rrr4cJreHHocrr.r }rccneAyeMor-o
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orAeJra BoAopocJrefi, ronyreHHbre B xoAe HarypHbrx Ha6ruoAenufi. <flpe4cKa3aHHble)

3HaqeHlrr 6snu rroJr) {eHhr B pe3ynbrare pemeHr,rr ypaBHeHvrl perpeccl4l{, tryTeM

noAcraBneHr.rr B Hero BeJrr{uun SarropoB Anr KaxAoro KoHKperHoro roAa. LIeu ueHnle
MoAynb pa3Hrrrlbr MelKAy <<sa6nroAaeMbrMr.r> u (flpeAcKa3aHHbrMLI 3HaqeHrn{MLI)), TeM

rrJroTHee 9M[r,rpt4qecKr4e 3HaqeHr{r pacfionafaroTcfl BAoJIb IruHIdu pel*peccl4l4 LI TeM BbIIrIe

cTaTvrcTvFlecKar 3Haqr.rMocTb rroJrrreHHoro perpeccl4oHHoro ypaBHeHI,It.

llo rofi )Ke cxeMe 6un ocyrqecrBJreH MHo)KecrBeunrrfi perpeccr4onurrfi aHanl43 AJUI

ganncurraofi flepeMeHHofi - 6uorvraccbr .qr.raroMoBoro SurorrauxToHa. Hlrxe [pI,IBeAeHbI

ypaBHeHrle perpeccrar,r r4 ero rroKa3areJrr (ra6n. 7), rpa$nrc perpeccul4 (puc. 3) v aHaJrvr3

ocrarKoB (ra6n. 8). OnpeaeJreHo, rrro lon)rqeHHiur crarrrcrr,rqecKas cBr3b AocroBepHa
(p<0,02) r,r HMeer BbrcoKyro crerreHb AerepMktHr4poBaHHocrz Synxquil rlccIre4yeMblMu
ruAponoro-n rApoxr,rMkrqecKrMr,r $arropalara (R':0, 9 1 ).

Bauo,:6I924,96-562,35 xS%r I6,59 xNH13877,80 xO z-493,93 xT"C-2527,32 xpH-l5,92 xNO s,

fAe: Bduo. 6uouacca AuaroMoBblx, rrar/u'; S%o - coJleHocrb BoAhI, %o; NHt
KOHrIeHTparILrr aMMOHufiuOrO a3OTa, rraxr/n; 02 - CO[ep)KaHI{e KI4CnOpOAa B BOAe, rrar/n;

ToC - reMneparypa BoAhr, "C; pH - BeJrr{qr.rHa peaKrlr.rr{ cpeAbl; NOs - KoHIIeHTpaIIu.f,

Hr,rTpaTHOrO iI3OTa, MKr/ JI.

Pnc.2. Ha6lro.4aevbre H [peAcKa3aHHbre 3HaqeHr4r rrflcreHHocru AuaroMoBrtx aogopocleft.
Fig. 2. Observed and predicted values of diatoms abundance.

Tafllnqa 6. AHanng ocrarKoB AJrr 3aBHcHMofi nepeueHHofi: .{[creHHocrb AHaroMoBbIX nogopoclefi.

Table 6. Analysis of residuals for the dependent variable: abundance of diatoms.
fo4sr Ha6,'rKlAaen.rste sHar{eHHt flDe,'lcxa:aHsse 3HaqeH ht Oorarxn %o ocra'rxa m Ha6r. 3HaqeHut

1998 107,0870 9l,9188 15,r682 t4,16

I 999 54,8000 s6,s463 | .7 463 1 tq

2000 l 28,8000 I 36,5989 -7,7989 6,06
200 | tr5,6000 75,4203 10,1797 r 1,89

2002 72,7000 71,6073 1,0926 t50
2003 I 8 I ,3000 179,4974 1,8026 0,99
2004 1A? nnno____;__ 384,0825 -2r,0825 5,81

2005 536,0000 527,78t7 8,2l 83

2006 l I 8,8000 134,5377 15,1311 13,25

2007 462,0000 452,0961 9.9039 2,t4
Mr.rslruyu s4,8000 56,s463 -21,0825 0.99

Maxcnuyl.t 536,0000 527,7817 I 5, 16t32 14.16

Cpe4uee 2t 1,0087 2l 1,0087 -0,0000 0,00
MearaHa l 23,8000 I 35,5683 t,4476 4,50
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Ta6;rnqa 7. llorca:arerH pefpeccr4oHHoro ypaBHeHrlr AJtr gasr4cravofi nepeveHHofi: 6uonaacca

AHaroMoBbrx nolopoclefi .

Table 7. Parameters of a regression equation of the dependent variable: biomass of diatoms.
Adiusted R'=0.91 38 I 047

p<0,02 Std.Enor of estimate: 2 12,91

B St. En. ofB p-lcvcl
Intercept 61924,96 9429,500 p<0,0 |

SToo -567 15 69,2'74 o<0.01
Nl{4 - I 6,59 4,il 8 p<0,03

Oz -3877,80 532,4t5 p<0,01

TUC -4q1 gl '74,621 p<0,01

PII -)\)1 1) 67 t.064 p<0,03
NO: -15,92 4.923 p<0,05

0 600 800 1000 1200 1400 1600 1800 2000 2200 2400

flpe4cxasaHHbre 3HaqeHue

Pnc. 3. Ha6rrcAaenable I{ trpeAcKutsaHHbre 3HaqeHHf, 6uouaccsr Ar{aroMoBbtx BoAopocJreil.

Fig.3. Observed and predicted values of diatoms biomass.

Ta6lnua 8. AHarus ocrarKoB AJIfl 3aBncr4Mofi neperrleHHofi: 6HoMacca AnaroMonux eo4opoclefi.
Table 8. Analysis of residuals for the dependent variable: biomass of diatoms.

foAlr Ha6no4aemrre
3HAqCHT'I

flpe4cra:aHnsre
3HAIICHI,I'

Osrarrr %o Oqarrca Or
ua6r. luaqeuus

1998 1491,390 1542,4'7 | -5 1,08 1

t999 210,700 152.430 58,270 27.66
2000 I 865,200 1 95U,1 96 -92,996 4,99
2001 506,500 60s, I 30 -98,630 t9,47
2002 242,700 345.921 -t03,221 4) \1
2003 1236.ti00 1052,141 | 84,659 14,93

2004 I 528.300 1291,0'11 )7'7 ))9 15,52
2005 l 952.800 1997,598 -44,798 ))a
2006 667,400 759.958 -q, 55R 13.87
2007 2134.s00 2131,312 3,l2tt 0,r5

Munuuyvr 2 l 0,700 152,430 -103,221 0,1 5

Maxcnvyv 2134,500 2t3t,372 )1'7 ))9 42,s3
Cpe,lquee I t83.629 1183,629 0,000 0,00
Mslauaua I 364.095 ||71,606 -47.939 14,40

AHarzs ocrarKoB 
^nt 

3aBr,rclrMofi flepeMeHHofi (6zorr,racca Ar.raroMoBbrx
BOAOpOCnefi) UOrcaSan HeBbICOKI,Ie 3Har{eHr,Ir OCTaTKOB, r{TO O3HaqaeT BT,ICOKyIO CTeneHb
cTaTr4cTHr{ecKofr 3Haqr4MocTr4 rro[JrqeHHofo perpeccproHHoro ypaBHeHr.rr.

Cne4yer raKxe o6parurr BHr.rMaHr4e Ha rrocneAoBareJrbHocrb Sarropoe B

IIOJIT{eHHbX ypaBHeHI4qX perpeccl,Ix. KaK Anr ypaBHelF.nss rAe B KarrecTBe [pr,r3HaKa

BbrcTyrraeT qr4cJreHHocTb AnaroMoBbrx Bo.4opocnefr, TaK u nnfl ypaBHeHr4rr,
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orrpeAenrrcuero 6uorvraccy, xapaKTepHa rrepBocrerreHHall ponb BeJII{qLIHrI coJIeHocrLI I4

coAepx(aHnr auuoHrafinoro a3ora Anr orrpeAeJreHlrt KoJII{qecrBeHHbD( xapaKTeprrcrlaK

paccMarpr4BaeMoro or.qena SurounanrroHa.
Tarxe 6srn ocyrqecrBJreH perpeccuounsrfi aHaJwrs 4rrs 3ar,ncnruofi nepeuennoft

qucJreHHocrvr u 6uouaccrr Apyrltx [peAcraBr,rrerefi SurolnaHKToH*roro coo6qecrBa:
cr.rHe-3eJreHbrx, 3eJreHbrx ra nnpo$uroBbrx BoAopocnefi (ra6n. 9). B ra.recrne QarropoB B

rro4AeHHbtx perpeccuoHHbrx ypaBHeHr,rD( BbrcTynarcT Te xe rIoKa3aTeJII4, qTo vI I.nfl
Ar4aroMoBbD( BoAopocJrefi - newrqrdHa reMrreparypbr BoAhI, coJleHocrb, coAepxaHple

Kr,rcnopoAa, KoHrreHTpaqur MlrHeprrnbHbrx Sopr a3ora r,r Soc$opa, KpeMHeKr{cJIc[bI.

O6uapyxeHHbre cBq3r,r crarr,rcrr,rrrecKr4 AocroBepHbr (p<0,05) r4 rrMelor BbIcoKyIo crerleHb

AerepMr{Hr,rpoBaHHocrr,r QyHrunu (vucleunocrt4 u 6uonaaccbl BoAopocnefi) rl{ApoJloro-
r[ApoxrrMHqecKlrM]r [oKa3aTelsMu.

Cne4yer o6parurt BHuMaHr4e Ha oqepeAHocrb Qaxropon B ypaBHeHl4flx perpeccl{I4:

TaK AJUI qrrcJreHnocru u 6uov,accbr cr4He-3eJreHbrx BoAopocneit, w 6uorrtaccbl 3eJreHblx LI

nupo$uroBbrx BoAopocrefi uaN6oree Becorvryro ponb I{rpaer BeJII,ttIt4Ha KoHqeHTpa\vLr
auuonufinoro iBora.

Heo6xoAurrvro raxxe orMerrrrb, r{To B KarrecrBe Qaxropoe, onpeAentrculux
3aBvcuMyro repeMeHHyro (vzcleuuocrb 14 6uouacca ocHoBHbIX orAenoB no4opocleft)
BbrcryrrarcT He roJrbKo rroKa3arenr4, r,rMerorlue BbrcoKl,re roeQ$raqueHTbl Koppentqu[ c
npr{3HaKoM, Ho r{ prA Apyrr,rx ruAponoro-rr{Apoxr4Mr.rqecKr,rx xapaKTepllcrt4K. Bepoxtree
Bcero, HeKoropbre Qarropu, He r.rMeroilIrae npxruofi vrru o6paruofi qemo nsrpaxeuuoil
recnofi masefinofi cBr3rr (no4rnepx4ennofi Koppenrrqr{oHHbrM anarnsorra) c [pI,I3HaKoM,

ToJrbKo B coqeraHzr{ c Apyrnuu $arropaMrr Moryr oKa3blBarb Blrvtsr'lae Ha 3aBI4cI4MyIo

rrepeMeHHyro.

Tax, Hanpr.rMep, Koppenqquorumfi aHaJrH3 Bbrf,BLrJr o6parnyro cBt3b MexAy
qr4cJreHHocrbro clrHe-3eJreHbD( no4opocnefi v xouqeu'rpaquefi avruonufiHoro a3ora
(r:-0,64 npn p<0,05). Tor4a KaK pelpeccuonurrfi aHaJrrd3 noKa3ilI coBoKynHoe BIll,zrflHue,

rroMr.rMo coAepxaHr4q corefi aMMoHt4r, eilIe la KoHIIeHTpaIIULT HI,ITparHoro a3ora, a raK)Ke

MrHepiurbHoro $ocQopa (ra6r. 9).

Ta6rxqa 9. Pesyrurarbr MHoxecreeHHoft perpecculr. 1998-2007 m.

Table 9. Results of multiple regression. 1998-2007 years.

3asucuuag
nepeMeHHtul

Oarcroplr Pelpeccuouuoe ypaBHeHHe

Yroqueuusrii
roeS(l.rur.rerrr'

AETEPMI,IHAU14I,I

(Adjusted R'z)

Ncis
NH4, NOi,

Punu
Nci3=536.5409-4,3$ztJ xf.f Ha+4,63 I 9"NO ; -6,940 1 xPuus R':0,77 npr p<0,01

Bc/:
NHr' NO:,
fc,tto,,
PunH, Si

Bc/z=-2040,7 2-lQ,/lxlrJfl a+6,82xNO3+ I 35,34xTnon+ I 54,23 xNOz

-26,I9xPnrun-0,2IxSi
n':0,96 npu p<0,01

Nser

Bre,'r

NHI, Si,
NO3, S%o,

O:, NO:

Bzer2.t28,7 6_t 1,022 xNH 4+0,352x Si_7,283xNO r42,t 1 5xSyn
-306,98'7 xO z+ 4 1,074x NO z

Rr:0,96 rrpn p<0,01

Nnupo NO: Nnnpo= I 1,70242- I ,78908xNO2 R'z=0,48 npu p<0,02

Bnupo NH4, Si Bnupe84,92390-1,0706 I xNH4+0,01662xSi R'?=0,85 npu p<0,01

AHanorrtrrrfi rpuuep Mox<Ho npr.rBecrr.r vt p.Itfl BeJrr,rrrlrHbr 6lrouaccrr. B raqecrne
[pr{3HaKa r.rcloJrb3oBaJracb 6raonaacca 3eJreHbx BoAopocnefi. Koppenrrlr4oHHhlfi aHuru3
BbI'BI,IJI IIETKI,IE 3ABI,ICI,IMOCTI4 MC}I(AY 6UOUACCOfi U COAEPXAHI,IEM AMMOHI,IfiHOTO IBOTA

(=-0,75, [prl p<0,05). B xoAe perpeccvoHHofo aHuurlrca 6uno o6napyxeHo, qro Ha
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6uouaccy npe4cranarenefi orAeJra 3eJreHbrx no4opoclefi, Ha Qoue sogAeficrsut
KOHTIeHTpaII[il COrefi aMMOHrrr, oKit3brBaK)T BrvtflIF'ne coAepxaH]re KpeMHeKr4cJroTbr,

HI4TpaTHOTO I{ HTITpITTHOTO a3OTa, BeJr[rrrr4Ha coJreHocTr.r BoAbr r{ coAepxaHr.re Kr.rcJropoAa.

flonyreuuble AaHHbre cornac) orcr co cBeAeHr4rMr4 vg il4TeparypHbrx t4croqHr.{KoB
o roM, qro pa3Blrrl4e anbrorleHo3oB orrpeAen{ercr KoMrrJreKcoM gKoJroruqecKr4x Sarropon
cpeAbl, BxnrcqarcilIzx s ce6s, HapflAy c 6zorennbrM pexr,rMoM, TeMrreparypnufi pelKHM,
pe)KI4M coJIeHocrLI, cBer 14 rrpo3paqHocrb (flporururua-Jlanpeuxo, Maxapona, 1968;
flpoerr <<Mopr>>, 1996). Kocnesnoe Brrvtsnne oKa3brBaror Berep, Mopcrr{e reqeHr.rr,
rrpoqeccbl BepTr.rKanbHoro lepeMerrrr,rBaHr.rs BoA krT.[. (Manrnflena, Eropon, 2007).

3AKJIIOqEHI4E

Taxuvt o6pasou, Koppenrrlr4oHHo-perpecczonnrrfi aHaJrvts frrAponoro-
rl4Apoxl{MllqecKrrx u rwgpo6uoJrofuqecKrlx noKa3arelefi no4rBepAr{n HaJrrrrrr4e recHbrx
ssarN,Iocnqgefi B cl4creMe <<6uorennrre BerrlecrBa QnronraHKToH)). Ha rrpHMepe
aKBaTOpr{u sauaAHofi qacTl4 cenepHoro Kacnuq 6rrilr r43rreHbr KoppenqquoHHbre cBflsvr
Me)KAy rllcJleHHocrblo I4 6uonaaccofi flpeAcraBzrerefi $zronlaHr{roHHoro coo6urecrna z
KoHIIeHTpaIIHefi ocnoBHbrx 6uoreuHrx BeilIecrB c yqeroM BrrvtflHvrr HeKoropbrx Ap)rrl,Ix
3KoJron4qecrux $arropoB.

C yrerorvr pe3ynbraroB Koppen{rlrroHHoro a:aaJfil:,a 6ula ocyqecrBneHa rrporleAypa
perpeccvoHHoro aHaJwlsa. B KarrecrBe rrpr.r3Haxa B perpeccfloHHbrx ypaBHeHr{rx
Bblcryrranu qrlcreHHocrs u 6uoMacca ocHoBHbrx orAenoB BoAopocnefi (4uarorvroBbre,
cI4He-3eJIeHbIe, 3eJIeHbIe Lr nupoSuronue), B KaqecrBe $axropon KoHrleHTparlurr
MI,IHepzuIbHux $opu 6uoreuHrrx BeurecrB, TeMrreparpavr coJreHocrb BoAbr, eeluvzna pH,
coAepxaHrre Kr,rcnopoAa.

KoppenrquoHHo-pelpeccprouHsrfi anaJrvr3 rro3BoJrr4Jr BbrrBr4Tr, TecHbre 14

CTaTI4CTI{qeCKI4 AOCTOBepHhIe B3aI4MOCB'3I4 Me)KAy B9JIqIdHAI'{VI rr[CIeHHOCTr,r Vl

6uoruaccrt BoAopocnefi z co4epxaHr.reM NH4, NO:, NOz, Prunu, Si, 02, S%o, T"C, pH.

Ha Aannou 3Tarle uccneAoBaufifi crasuJracb 3aAaqa rrogTarrHo rroKa3arb MeroAr.rKy

KoppeJullll{oHHo-perpeccploHHoro arratwna sgazNrocssgefi MexAy 6zoreHnrruz
BexlecrBaMu u SuronJIaHKToHoM. B Aa-rrHeillrena nnaHnpyercq 6oree no4po6uo rr3f{rlTb
KoppenqIIktoHHLIe cBflsvl Me)KAy pa3nurrHbrMn orAenaMn no4opoclefi v rrrAponoro-
fI,IApoxLIMIlqecKuMI{ rloKa3areJurMr,r c nocneAyrorqr,rM paHxr,rpoBaHueM Qarropon no
BeJrrrrrrrHe wxBrrvtfllnws. ua SopuupoBaHlre KalrcAoro KoHKperHoro orAena SurouauKToHa.

I{elecoo6pa3Hocrb ucrroJrb3oBaHus crurvtcrlrsecKrax MeroAoB B Borrpoce }r3} reHr.rq

B3ardMocBrsefi vrex4y a6[oru.recxr,rMrr u 6ugturaecKr.rMrr $arroparvrn c qenbro fiory{eHus
6onee noruofi H AeraJlbHoft rapruubr r.r3MeHeHuit, rtpoucxoArrrlux B cr.rcreMe <<6voresnue
BeqecrBa - QuroulaHKToHa)), He Bbr36rBaer coMHeHuit w gonxHa Bbrcrlmarb B KaqecrBe

AOKa3aTenbHOf O r4HCTpyMeHT a rrpkr aHurv'3e SMilupuqecKlrx AaHHbrx.
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SEARCH FOR STATISTICAL RELATIONS IN THE BIOGENIC
SUBSTANCES-PHYTOPLANKTON SYSTEM IN THB WESTERN PART

OF THE NORTHERN CASPIAN
@ 2012 y. N.N. Golovatykht, S.N. Egorov2
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2 - OOO Eco-Line, Astrakhan

Statistical analysis of the content of main biogenic substances and quantitative
characteristics of the phytoplankton community over the period of
1998-2001 years was made with the north-western part of the Caspian Sea taken
as an example. In the course of correlation-regression analysis close statistical
relations between the abundance and biomass of the main algae divisions and
concentration of mineral nitrogen and phosphorus were revealed with impact
of salinity, water temperature, oxygen content and pH taken into account.
Key words: phyoplankton, biogenic substances, western part of the Northern.
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