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BOJZIOPOCJIN KAR MHIAUKATOPBI
IROJIOI'MYECKOI'O COCTOAHNA BOJHBIX
OB'BEKTOB: METOZAbI M IIEPCIIEKTUBBI

Ha ocHoBe MHOroneTHUX anbroriorm4yecknx U IKONOTMYECKUX WUCCeaoBaHui,
NpPOBeAEHHbIX HA KOHTUHEHTarbHbIX Bogoemax u BogoTokax ctpaH CHI™ u ganbHero
3apybexbs B EBpone, A3un 1 Ha BrnivxkHem BocToke, BbINOMHEHbI TeOpeTUYeckue n
mMeTogonormyeckme paspabotku B o6rnactu GromHanKaumm, SKOCUCTEMHOIO aHanmaa
N OLIEHKWN COCTOSIHUS BOAHbIX 9KOCUCTEM, a Takke onpegerneHa cgepa ux npakrtmde-
CKOro npumMeHeHust. NMokaszaHa BO3MOXHOCTb OLeHKM COCTOSIHUS BOAHOW 3KOCUCTEMbI
COMnocTaBfeHNneM OLEHOK No abNoTUYECKUM U BUOTUYECKMM KOMMNOHEHTaM. Paspabo-
TaHbl OpUTMHarbHbIE UHOEKCbI U CUCTEMA 3KONOrM4YecKoro kapTorpadpoBaHms Ha
bacceliHoBOW ocHoBe. MprBoAATCS MeToAbl MHAMKALMK KITMMATUYECKUX BO3OENCT-
BUIA Ha pa3Hoobpasne BoAopocren, a Takke UHTerparnbHble Tabnuubl, HeoOXoaAnMble
Ans knaccudukaumm KayecTBa BOAbl C 9KONOrMYEeCKMX NO3nLIMIA.

Knroueswie cnosa: 6u0uH()uKab;u}1, MOHUMOPUHZ, Ka4ecmeo 600171, 2Kojocuve-
CKasl oyeHKa, B0OHAS aKocucmema, 6000}700]11/{.

KauecTBO BOABI B HACTOSIIEe BPEMS SIBASIETCS OAHUM U3 TAA@BHBIX ITOKa3are-
Aell YPOBHS JKU3HH, NIO3TOMY BCE Pa3BUTHIE COIIUYMBI IPHUAATal0OT MaKCHUMyM
YCUAUU A OOeCIleYeHUs HACEACHUS U XO34UCTBA AOCTATOYHBIM KOAMYECTBOM
BOABI aA€KBAaTHOTO KayecTBa. bOAbIIIasg 4acTh BOABI TOCTYTIAET U3 NPUPOAHBIX HC-
TOYHUKOB — PEK, 03€pP, BOAOXPAHUAMUIIL], KA9YEeCTBO BOABI B KOTOPBIX HGOGXOAI/IMO
HE TOABKO OIeHWBATh, HO ¥ MPOTHO3UPOBATE. 3@ Ka4eCTBO BOA B IIPUPOAE OTBe-
YaloT ABe TAABHBIE COCTaBASIONINE — DaccelH BOAOCOOPa 1 SKOAOTUYECKas CUC-
TeMa BOAHOTO OOBbEKTa. B COOTBETCTBUM C YPOBHEM CBOEU 3KOHOMUKU BCE CTPaA-
HBI CTPEMSATCS BAOJKUTH aAeKBaTHBIE CPEACTBA AAS TOTO, UTOOBI OIIeHUTH KauecT-
BO BOAPHI. OAHaKO, €CA’ B BBICOKOPA3BUTHEIX CTpPaHAX AeﬁCTByeT cucreMa CTaH-
AApTOB U HITpPadoOB 3a 3arpg3HeHne BOABI, TO BO MHOTHUX APYTHX — CPeACTBa Ha
NIPUOOPHBIM MOHUTOPUHT €€ KadeCTBa OOBIYHO S3KOHOMATCA. B 3TUX CcAydasax 0co-
O0eHHO HeO6XOAI/IMa CHUCTeMa OIleHKH KadeCTBa BOABI TP MMWHWMAABHBIX 3aTpa-
Tax. VIMEeHHO 3TOM IIeAN MOJKHO AOCTHYb, UCIIOAB3YSI METOABI OMOMHAUKAIINY KaK
aQHaAU3 OTBeTa OMOTEI HAa YCAOBUS CPEAB], B KOTOPOU OHa pa3BuBaeTcsa. KauecTBo
TIPUPOAHBIX BOA 110 OOUTAIOIIUM B HUX OpraHU3MaM OIIPeAEAsieTCs B TeueHue 60-
Aee CTa AeT, a MeTOA HOCHUT Ha3BaHUEe — 6HOI/IHAI/IKaHI/I$L Ero CAaepAyeT OTANYATH
OT OMOTEeCTUPOBAHMUI — MeTOAA OIIeHKU peaKIIMU TeCT-OopraHu3Ma Ha Cpepy, B
KOTOPYIO €ro MOMEeCTHAH.
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Bopopocau, gBAGSACE B OOABIIEM CBOEM 4YaCTH aBTOTPOMaMH, COCTABASIOT
OCHOBY TPO(pUYEeCKOMN NMUPAMUABL, & CA€AOBATEABHO, IEPBBIMU YYaCTBYIOT B HO-
BOOOpPa30BaHUU OPTraHUYECKOTO BeIlleCTBa, UCIIOAB3YS IIPU 3TOM OMOTreHHBIE CO-
eprHeHUs a3ora U pocdopa. IHTeHCUBHOCTH OMOT€HHOM Harpy3KU BOAHBIX 00b-
€KTOB OTpa’kaeTcsl He TOABKO Ha OOMAWM Pa3BUBAIOIIUXCS B 3TUX YCAOBUSX BO-
AOPOCAEH, HO TaKKe W Ha UX BHAOBOM cocTaBe. VIMEHHO 3TH XapaKTepPUCTUKHU
(4MCAEHHOCTh U BUAOBOM COCTaB) IIPU U3MEHEHUU TPOPUIECKON Oa3bl UCIIOAB3Y-
I0TCS B OMOMHAVKAIIMOHHBIX MeTopaX. OHU AQIOT MHTETPAABHYIO OLIEHKY Pe3YyAb-
TaTOB BCEX IIPOIIECCOB, IPOTEKAIOUIUX B BOAHOM 00BbeKTe. KpoMme TOro, OMOmMH-
AMUKAIIUSA C UCIOAB30BAHUEM COOOIIECTB BOAOPOCAEH SABASETCS AEIIeBBIM IKCII-
pecc-MeTOAOM, B TO BpeMs KaK XUMHYeCKHe aHAAM3bl TPeOYIOT OIIpeAeAeHHBIX
(bMHAHCOBBIX 3aTPaT, IPUOOPHOM Oa3bl U COOTBETCTBYIOIIErO 3aKOHOAATEABCTBA.

K nacrosmemy BpeMeHn pa3dpaboTaHO HECKOABKO CUCTeM OMOMHAMKAIINY Ka-
YeCcTBa MOBEPXHOCTHLIX BOA, C IIOMOIIBIO KOTOPHIX OI[€HUBAIOTCS Pa3ANdYHbIe Xa-
PaKTEPUCTUKU BOAHBIX 9KOCUCTEM. AOBOABHO IIUPOKO AAST OMOMHAUKAIIMOHHBIX
OIIEHOK MCIIOAB3YIOTCS OPraHU3Mbl HU3LINX TpodUUeCKUX ypoBHel [14, 29, 37,
56, 67, 69].

Haunboaee yacTo OMOUMHAUKAIINA IPUMEHSAETCS AAS OIeHKHU KadeCTBa BO [7,
17, 22, 32, 85], HO MHAUITUPYIOTCS TaK)Ke Ts’KeAble MEeTaAABL II0 TepaToAOTuH [72],
MYTareHHOCTb [75], TOKCUYHOCTH [3], TUIOAOTHYECKHEe YPOBHU cucTteM [11, 67],
MeCcToOOUTaHUe U clienududecKoe 3arpsa3Henue [86]. Vicnoab3yeTcss MHAUMKALUS
IPpU OlleHKe MHTEHCUBHOCTHU CAaMOOUYMIIEHUs OT necTuiupoB [13, 16, 35] u mepu
[#3], BopommoAb30BaHUA [9], @ TaK)Ke IPOBOAUTCS ITAA€OMHAMKAIINSI TeMIlepaTyp-
HBIX YCAOBHH M XMMHYECKOIO cocTaBa Bop [11]. OmnpepensieTcss 10 MHAUKATOP-
HBIM OpTaHM3MaM CaHUTAapHO-OMOAOTHYECKOe COCTOgHHMe BopoeMa [83], ero Tpo-
duyeckuil yposeHs [84] u pa’ke oO1iast oljeHKa BOAHBIX 3KocucTteM [12, 7], KoTo-
pas B KOHEYHOM UTOTe OKa3hIBAeTCS OIeHKOM KayecTBa BOABL. MIHAWKAIINMSA peKo-
MeHAYeTCs KaK OCHOBA AAST KOHTPOASI KQueCTBa CPeAbl U CUCTEMBI IIPUHATUS pe-
LIeHun [76, 52].

B GOABIIMHCTBe yKa3aHHBEIX pabOT OMOMHAWKAIIMOHHBIE METOABI UCIIOAB3Y-
IOTCSI B CBSI3U C OTAEABHBIMH (PAKTOPAMU CPEABI, HO HUJKe IIPOAEMOHCTPHUPOBAHO
HaAWYMe TTIOAXOAOB, KOTAQ C ITOMOIIBIO OMOMHAWNKAIINN TaKyKe OIPEeAEAsieTcst 00-
1lee COCTOSTHUEe 3KOCHUCTEMBI U IIePCIEeKTUBEI ee Pa3BUTHS, @ KpOMe TOro, peak-
MY BOAHBIX COOOIIECTB B YCAOBHUSIX M3MEHSIOIETOCS KAMMATA.

WcTopust GMOMHAMKAITUY TOBEPXHOCTHBLIX BOA Ha TEPPUTOPUU ITOCTCOBETCKO-
IO IIPOCTPAHCTBA UMEET AOATUH IIyTh, HAYaBIIUNCS C IPUMEHEHUS Ha OTAEABHBIX
BOAHBIX OOBEKTaxX. 3aTeM OHa IIPOIIIAa 3Tal UHTEPKAAUOPAIMU U IIOCAEAYIOIIEro
BHEAPEHUSI B CUCTEeMbI TOCOKOMOHUTOPUHTA [29]. B pe3yabTraTe IIPOMCXOAAIINX
IIeHTPOOEKHBIX COITUAABHBIX ITPOITECCOB cUcTeMa ['ocKkoMTrUapoMeTa Obira dak-
TUYeCKH yTpadeHa, BO BCAKOM CAydae B OTHOIIEHWHU NPUMeHEeHHs XapaKTepu-
CTUK OUOTHI [25], OAHAKO Ha CMEHY el IPUIIAN OOAee COBPEMEHHEIE ITOAXOABI, C
IpuUMeHeHUeM NPUHIUNOB, TpuHATHIX B EC [6, 36].

B TeyeHme MocAepAHUX AeT IYOAUKYIOTCSI pabOThl, KOTOPBIE OIIUCHIBAIOT Pe3y-
ABTaThl OMOMHAUKAIIUN BOAHBIX OOBEKTOB II0 MUKpodurobeHTocy [18—20, 80],
nepuduTtony [33], duronraHKToHY [2, 34, 49, 50], 6aKTEepUOIAAHKTOHY U OaKTe-
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puobenTocy [21], makpo3oobeHTOCY [30], BBICIIINM BOAHBEIM pacTeHuaM [8] u 300-
MIAQHTKOHY [23].

WccaepoBaTeAr oTMeYarOT HEOOXOAMMOCTb CO3AAHUS €AMHOM CUCTEMBI KaK
OuomHAUKANUM [4, 5], TaK U 3KOCUCTEMHBIX OIIEHOK Ha OCHOBE KOMIIAEKCHOTO
moaxopa [15, 24, 31, 58, 63, 71], npuueM B TOCAeAHEee BpeMs BCe OOABIINY aKI[eHT
AEAAeTCs Ha 3HaUeHUN OMOTUYECKOM YaCTH 3KOCHUCTEMBI 1 3aKOHOMEPHOCTEH ee
dyHknoHuposaHusd B 1ieaoM [10]. PazpaboTKa HOBBIX UHAEKCOB HOCUT perruoHa-
ABHBIM XapakTep [54, 64] nAu KacaeTcsd TOABKO AMQTOMOBBIX BOAOPOCAEH, UTO Ae-
AdeT HeBO3MOXKHBIM IPUMeHEeHUsI MHAEKCOB B O0Aee I0JKHBIX palioHax C cyOTpo-
MUYECKUM U TPOIIMYECKUM KAUMATOM, TAe COO0IecTBa 00pa30BaHbl B OOABIIUH-
CTBe CAyYaeB He AMaTOMesaMM. TeM caMBIM OoTpe3aeTcsd IyTh K CpaBHEHUIO B 0O-
Aee IIUPOKOM MaciTabe [43].

W3 Bcero BBIIIEN3AOKEHHOTO MOYXHO 3aKAIOUMTH, YTO OCOOEHHO Ba>KHO CO-
3AaHUe [IeAOCTHOM OOO0OIIeHHOM CUCTEeMBI, C UYeTKUM IPeACTaBACHHEM O MeXa-
HU3MaX PYHKIIMOHUPOBAHMSI BOAHOU 3KOCUCTEMBI KaK B3aUMO3aBUCUMOTO €AMH-
CTBa CPeAbl ¥ OOUTAIOIINX B HEMl OPraHU3MOB. AKTYaAbHBIM SIBASIETCS TaKyKe BHe-
APEHUe HOBBIX IOKa3aTeAel, MO3BOASIOIINX OIl€HUTh BAUSHUE KAMMATHYEeCKUX
BO3AEUCTBUN Ha BOAHYIO OHOTY.

CaMBbIM CYIIeCTBEHHBIM 3BEHOM OMOUHAWKAIIUU SIBASIETCS aHaAM3 BUAOBOIO
COCTaBa aAbroTPyNIUPOBOK. CrcTeMa OMOMHAMKAIIUY Pa3BUBaAaCh TAKUM oOpa-
30M, UTO CHadaAa aKIeHTUPOBAAOCh BHMMaHNe Ha MOSIBACHUM MAU UCUe3HOBe-
HUU ONIPEAEAEHHBIX BUAOB B KOHKPETHBIX YCAOBHUSIX CpPeAbl. TO ecTh, B Ka4ecTBe
UHAUKATOpPa YCAOBUU HCIOAB30BaracCh CUCTEMA «BUA-MHAMKATOP: €CTh — HEeT».
CucrteMa pa3BUBaAaCh B HAIPaBAEHUUW PACIIMPEHUS CIIHMCKa BUAOB-UHAUKATO-
POB, KOTOPBIX IIO3AHEe CTaAUu IPYIIMPOBATH II0 HamboAee CYIIeCTBEHHBIM Xa-
PaKTepUCTUKAM YCAOBUM. KoandYecTBeHHBIE XapaKTEPUCTUKUA OOUAUSA BUAOB
BKAIOUHMAM B CUCTEMY ITO3AHEe — CHadana B OaAABHOM, a 3aTeM B AOAEBOU (hopMe
(radba. 1). K HacTosAmeMy MOMEHTYy HaMU cOOpaHBI AaHHBIe 0 Goaee 8000 Bu-
AAX-UHAVKATOPAX 110 HECKOABKUM ITOKa3aTeAssM: MecToobuTtanuio (5009), temime-
patype (465), TOABUKHOCTH BOAHBIX MacC M HACHIIIEHUIO UX KMCAOPOAOM (2084),
COAEHOCTH (2533), 3aKUCAeHUIO (2284), NPUCYTCTBUIO CEPOBOAOPOAA (11), Karb-
1I1s, OpraHu4eCcKOMY 3arpg3HeHMIO (B pa3HBIX cucrteMax) (3285), uHAeKcaM cal-
pob6HocTu (5819) [1], TpOodUYecKOMy CcTaTyCy BOAHOTO 0O6'beKTa (1575) u Tumy nu-
TaHUSI BOAOPOCAe (548) [84] u Apyrum.

ChaepyeT 3aMeTUTh, UTO IIOCAEAHNEe KOPPEKTUBHI B 3HAUEHUSIX MHAEKCOB He
BCerpa OBIAM IIPMEMAEMEI AAS HAC, IIOCKOABKY 3TH 3HAYEHUST BXOAAT B IIPOTHBO-
peudnre c HalUM (0oAee YeM TPUAIATUAETHUM) ONBITOM HMCIOAB30BaHUS OUMOUH-
AUKATOPOB B OIfeHKe KauecTBa BOA. OKazanoCh, UTO, IO TOCAEAHUM AQHHBIM, WH-
AEKC campoOHOCTH psina BUAOB CYIIECTBEHHO 3aHMKeH. Hampumep, aast Nitz-
schia palea (Kiitz.) W. Smith HOBBIN paccumTaHHBIN HHAEKC cocTaBasieT 0,7, Toraa
KakK Mpe>KHUU ObIA 2,75, U, TaKUM 00pa3oM, BUA NIPEBPATUACS U3 UHAUKATOPA 3a-
I'PSA3HEHHBIX BOA B MHAUKATOPA IPUPOAHO-UYUCTON BOABL. B 3TOM cAaydae HapO0 00-
paTuTh BHUMaHWEe Ha TPU aclieKTa. Bo-TIepBhIX, BUAOBOUM MHAEKC PAaCCUUTHIBAET-
csl I0 OOMAMIO BUAQ B COOOIIIECTBE — 3TO PE3YAbTAT PeaKI[ui BCero cooOIecTBa
Ha CpeAy ero oouranusa. To eCTb, €CAU cpepd OOAAAAEeT TOKCUYECKUM BO3AEHUCT-
BHEM Ha COOOIIeCTBO BOAOPOCAEN, TO OOMAMe UX OyAeT IOHU’KEeHO, BBIKUBYT
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1. CooTHOImIEHNE 3HAYEHUI OTHOCUTEIBHOI0 O0M/IHS H YaCTOThI BCTPE4aeMOCTH

OpPraHu3MoB
KoanuecTBO KoanuecTBo K
B BHSyaALHaH KAETOK B AM3 KAETOK B OAI{quTBO
ann-9 | baaa-6 | Baana-5 ocobert OAHOTO
OlleHKa (Ans npenapare (A o
(PUTONAGHKTOHA) | TepudUuTOHA) BUAQ, 7o
1 1 1 Eanamuno 1—103 1—5 raeTOK <1
KA/AM3 B IIpeniapare
2 2 2 Peako 103—10¢4 10—15 rae- 2—10
KA/ AM3 TOK B Ipera-
pate
3 3 3  He peako  104—10° 25—30 rae- 10—40
INVINYE TOK B Ipera-
pate
5 4 4  Yacrto 10°—107 1 KAeTKa B 40—60
KA/ AM3 Ka’kKAOM PSIAY
7 5 4  OueHb 106—107 HecKOABKO 60—80
YacTo KA/AM3 KAETOK a
pAAYy
9 6 5 MaccoBo Boaee 107 B rayxkpoM 80—100
KA/ AM3 TIOAe 3peHust

HanboAee TOAepPaHTHBIE U, COOTBETCTBEHHO, IIPOU3OMAET IepepaclipeAereHue
OOMAMS BUAOB, UTO CKaykeTcsd Ha pacyeTe BUAOBBIX MHAEKCOB CAIpPOOHOCTH.
Bo-BTOpHBIX, Takue BUABL, Kak N. palea, 00AapAQIOT CIIOCOOHOCTBIO K IeTepoTpod-
HOMY IIMTQHUIO, IIO3TOMY BBDKUBAIOT B CAAOOTOKCUYHOM CpeAe AYYIIe, YeM APY-
THe BUABI — TUNHNYHBIE aBTOTPOdHI. I B-TpeThbUX, pacueT BHAOBLIX MHAEKCOB
IIPOBOAUTCS IO COOOIEeCTBAM M3 IIPUPOAHBEIX MECTOOOUTAHUN B €BPOIENCKUX
BOAHBIX OOBEKTaX, a IPAaKTUUYECKU BCE OHU y’Ke OKOAO ISATUAECITU AeT IOABEp-
raroTcs TOKCHUYECKOMY BO3AEUCTBUIO COPOCOB CTOYHBIX BOA IIPOMBIIIAEHHBIX
MIPEeAIPUATUN, a TaKKe KOMMYHAABHOTO X0349UCTBa. BOABIIIMHCTBO BOAHBIX O0B-
€KTOB, TAe BeAyTCs HaOAIOA€HUS M pacyeThbl, HAXOAUTCS B «CUAMKATHOM» IIPO-
BUHIUM, I'Ae OydepHas eMKOCTb IIOBEPXHOCTHBIX BOA B OTHOIIEHUM IIPOMBIIII-
AEHHOTO 3arps3HeHMus MeTaAAaMHM COBCEM HeBeAMKa II0 CpaBHEHUIO C BOAAMU
«KapOOHATHBIX» IPOBUHIMN. [T0O3TOMY TOKCHUUECKOEe BO3AEUCTBHE, OKAa3bIBaeMOe
WOHaMHU MEeTaAAOB (Ha YTO HauboAee CUABHO PearupyioT BOAOPOCAH), IPUBOAUT K
BBDKMBAHUIO HaubOOAee TOAEPAHTHBIX BHUAOB, IlepepacipeAereHUui0 OOUAUS BU-
AOB B COOOIIIeCTBaxX U, CAEAOBATEABHO, K U3MEHEHMIO B PACCUUTAHHBIX BUAOBBIX
MHAEKCAxX CalpoOHOCTH, YTO MBI HAOAIOAQEM B CAy4Yae KoppeKnum mHAekca N.
palea. Ha Halll B3TASIA, KOPPEKITUIO MHAEKCOB reTepOTPOQHBIX BUAOB, ITPOBEAEH-
Hyto uyepe3 30—40 AeT aKTUBHOTO @aHTPOIIOTEHHOTO BO3AEUCTBUS Ha aAblOTPYII-
MUPOBKU ITIOBEPXHOCTHBIX BOA, CAEAYET BOCIIPUHUMATH KPUTUYECKHU. Tak, ONBIT
pacueTtoB nipodeccopa [1. MapBana (Hexusi) B TOCAeAHUE TOABI TTOKa3aA (AUIHOEe
COOOIIIeHre), YTO UHAEKCHI CAallpOOHOCTH, Yallle BCEro, AOAKHBI OBITH OTKOPPEK-
THUPOBAHBI B CTOPOHY yBeAnudeHUs: apad Gomphonema parvulum (Kiitz.) Kiitz. — ¢
0,1 po 2,3, Rhopalodia gibba (Ehrenb.) O. Miiller — c 0,4 po 1,4, Nitzschia palea
— ¢ 2,75 p0o 2,8, TOrA@ Kak AAST HEKOTOPBIX BUAOB, HAOOOPOT, B CTOPOHY ITOHMKe-
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HUA: HanpuMep, apasa Halamphora norma-
nii (Rabenh.) Levkov — c 2,4 p0 0,1 u Di-
atoma hyemalis (Roth) Heiberg — ¢ 1,7
20 0,4. DTO TOABLKO HEKOTOpbIe U3 IPU-
MepOB, UMEIOLINXCS B Halllel Oa3e AaH-
HBIX, OAHAKO OTLIT NMPUMEHEeHUS IToKa-
3bIBaeT aAeKBATHOCTh IOAXOAOB IT.
MapBaHa npu HN3y4eHUH IKOAOTHUH CO-
0oOIIeCTB.

Conerocts, Mr/aM3, (pu6a.)
[57]
< 50
50—250
250—1 000
1 000—4 000
4 000—10 000
10 000—40 000

B ocHOBe OMOMHAWKAIITMOHHOTO aHa-
AU3a AeXUT IIPeACTaBAeHHe 00 uepap-
XWYECKOU OpraHu3alluu OMOTUYECKOI'O
CcOOOIIIeCcTBa, KOTOPAs BEIPA’KEHa B BUAE
MOAEAU TpoduuecKoM nupamMupbl [78],
OAHAKO, B3aWMMOOTHOIIEHUS MEXKAY
YPOBHSIMHU B PeaAbHON 3KOCHUCTeMe 3Ha-
YUTEABHO CAOXKHee [82]. BakHBIM ac-
IIeKTOM OMOMHAWKAIINU SIBASIETCS TaKKe
pacrupepeAeHmre IPYIIl OpraHU3MOB UAU
BUAOB [0 MHTEpPBAAAM 3HAUEHUM IIOKa-
3aTEeAEU CPEABL.

WHTepBaAbl COAEHOCTU %o [66]
5
20
20—40
40—300

Hambonaee yCTOABIIMMUCA U YacCTO
NIpUMeHgeMbBIMM B MOHUTOPHHIE pas-
AUYHBIX CTpPaH SIBASIOTCSI CHCTEeMBI WH-
AMKAIIMYA Ha OCHOBE BUAOBOT'O COCTaBa U
o0uAMa BUAOB BopOopocAaen. Tak, cucre-
Ma WHAWUKATOPOB COAEHOCTH BOA TIO-
CTpOoeHa Ha OCHOBe Kaaccudukanuu P.
KoapOe [66] m ycoBeplleHCTBOBaHA
®.Xycrearom [61]. OHa mwuUpokro pac-
IpocTpaHeHa B MHAUKAIUU COCTOSIHUS
BOAHBIX OOBeKTOB [81], Tak KaK OXBaThI-
BaeT IIMPOKUM HHTepBan KOHIEHTpa-
II1M, CBOMCTBEHHBIN IIPUPOAHBIM BOAAM.
[TOCKOABKY B IOAEBBIX YCAOBUSX Aerde
U3MepPSTh IAEKTPOIIPOBOAHOCTE I MUHE-
paamsaruio (TDS), ToO BO3HUKaeT HeoO-
XOAUMOCTEL COIIOCTaBAEHMS 3TUX IIOKa-
3aTered C KOHIeHTpAaIed XAOPHUAOB
(Taba. 2).

Kaaccer [66]
4
3
2
1

TDS, Mr/am? [57]
< 150
150—600
600—2 000
2 000—8 000
8 000—20 000
20 000—80 000
> 80 000

COAEHOCTD, %o, T/AMS [66]
Ov
0,1—0,6
0,6—2,0
8—20
20—80
> 80

Buapl, uyBcTBUTEABHBIE K PH BOABL,
OOBEeAVHEHBl B CHCTEMY KAaaccuU@UKa-
uuu, paspaborannyio O. XycrepTroMm
[62], B Hameli 6a3ze WX HACUUTHIBAETCSI
20 1800. Buppl, TpeOyromiue onpepeAeH-
HOM KOHIIEHTPAIMU KHUCAOPOAA B BOAE

1,0—3,0
>30,0

3,0—10,0
10,0—30,0

mS/cm?
<0,
0,3—1,0

|

OAEKTPOIPOBOAHOCTH
(KOHAYKTHUBHOCTE) [57]

Khaccher

2. Knaccuduxanusi 3JIeKTPONPOBOTHOCTH U CoJieHOCTH [57, 66]

I

I

111
A

A\

VI

VII
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(okoao 1500 TakCOHOB), pa3peAeHBl Ha YeThIpe Kaacca [51].

OreHKa BEIHOCAUBOCTU BHAOB K BO3AEMCTBHIO IIPHAMBOB BKAIOYAeT IIECThb
KAQCCOB, & K MECTOOOUTAHUIO — IIATh KAACCOB (OT peOOMOHTOB A0 AMMHO(HUAOB)
[77]. lHpAMKanusa TeMIepaTypHOM YCTOMYMBOCTU IIPOBOAWUTCS IO AMaTOMOBBIM
BopopocasM [70] (okoao 420 TaKCOHOB).

BopopocAn-UHAMKATOPHI TUIIA TUTAHUS W OTHOIIEHUS K KOHTIEeHTPAIu! a30T-
COAEPIKalllMX OPTaHWYeCKUX COEAWHEHUY pasjpeAeHBl Ha YeThIpe IPYIILl — OT
aBTOTPO(MHBIX BHAOB, BHIKMBAIOIIUX IIPU OUYEHb HU3KUX KOHIIEHTPAIMSIX opra-
HHYECKOro a30Ta, A0 reTepOTPOMHEIX BUAOB, IIOCTOSHHO HY>KAQIOIIMXCS B IIOBBI-
IIeHHBIX KOAWUYECTBaX 3TON (POpMEI a3oTa [84].

AAST OIIEHKW CTEeIeHM OPraHWYeCKOI'O 3arpsi3HEHUSI BOAOEMOB U BOAOTOKOB
(okoro 3900 MHAMKATOPHBIX TaKCOHOB) HaubOOAee IIMPOKO MPUMEHSIETCSI METOA,
P. IanTtae u I'. Bykk [69] B mopudukanun B. Crapeueka [78], T. Batanabe (1986)
(oxkoao 1000 TakcoHOB) 1 A. Aeab YoMo [54]. OueHb Ba)KHO UMETh NHMOPMAIUIO
O COOTBETCTBUY OPTaHUYECKOTO 3arpsi3HeHus, COAEHOCTU U TPOMPHOCTU BOAHOTO
00BbEeKTa KAacCaM KadyecTBa BOABI (TaOA. 3).

PaspaboTKa HOBBIX MHAEKCOB, BCe OOAee TOYHO OTPa’KAIOUINX IIPOILeCCHI,
IIPOUCXOAAIINE B BOAHOM OOBEKTe, er0 TPO(PUUYECKUM CTAaTyC, HAllpaBA€HA Ha
VHUMPUKAIINIO, C HOCAEAYIOIIUM BEIXOAOM Ha MOHUTOPUHT [68]. OpAHAKO cucTeMa,
pa3paboTaHHas1 B CBOe BpeMsi Ha OCHOBE MEeKAYHApPOAHOTO COTPYAHHYECTBa U
UHTepKaAuOpaluy B Pa3AUYHBIX CTPaHaX, UCIIOAbB3yeMas B cucTeMe ['OCKOMIHA-
poMeTa, OCTaeTcs A0 HACTOSAIEero BpeMeHM CaMOM HaAe’KHOU, BBIBEPEHHOM IIO
mopaeau B. Chapeueka [78], m OXBaThIBAET B CBOEU KAraccuuKanuu O0oaee cTa Ia-
paMeTpOB BOAHOM CPEAB!, a TaKyKe IIPOAYKIMOHHBIE U TPO(pUUeCKHUe ITI0Ka3aTeAr
[26].

DOu3nKO-XUMHUYECKIE U IIPOAYKIIMOHHBIE TTIOKa3aTeAr BOAHOTO OObeKTa [26,
27] cootHOCATCA ¢ nHAeKcaMu [laHTae — ByKk B Mopudukanuu Chrapedeka.

HoBbIM 5AeMeHTOM, BBeACHHBIM HaMU B UHTETPAABHYIO CUCTEMY OMOMHAMKA-
nuu [1], ABAsieTCS MoKa3aTeAb OMOpa3zHoOOpa3us — KOAMYECTBO BUAOB B COOO-
LIEeCTBE, & TakK>Ke ero CTPYKTYpPa, CAOSKHOCTH KOTOPOM OTpa’kaeTcs dallle BCEero
paccuuThEIBaeMBIM MHAEKCOM OmopaszHooOpasus lllennona (H). Takum ob6pasom,
CBSI3aHHBIE B CUCTEMY ITOKa3aTeAU ITOMOTAIOT He TOABKO OTIPEAEAUTH CTATyC 3KO-
CUCTEMbI, HO U TTPOTHO3UPOBAThL €€ pa3BUTHE.

Ha ocHoBe coOpaHHBIX HAMU AQHHBIX 00 SKOAOTHMUYECKUX MpedepeHIusX BU-
AOB BOAOPOCAEH OKa3aA0Ch BOBMOXHBIM IPOBOAUTH HE TOABKO OMOMHAWKAITOH-
HBIM aHaAU3 10 OTAEABHBIM ITOKa3aTeAsIM, HO TakKyKe W KOMIIAeKCHO OIleHWBaTh
peaKkIiio BOAHBIX COOOIIEeCTB Ha MUPOKUM CIIEKTP ITOKa3aTeAel B COBPEMEHHOM
U UCTOPUUYECKOM acmekTax [28, 46, 49, 50, 63].

Unoexc cocmoanus axocucmemv. (WESI)

DoToCHMHTETUYECKUH TIPOIIECC B BOAHOM CpeAe TTOABEP KEeH BAWSHUIO CTpec-
COBBIX (PAaKTOPOB, IIPEKAE BCETO, TOKCUKAHTOB. B 3aBUCUMOCTH OT CTpecca, aB-
TOTPO(PHBIE OPTAHU3MBL U3MEHAIOT CBOU COO0IIecTBa B O0OAee YCTOUYMBEIE, CIIO-
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3. CooTBeTCTBHE YPOBHEH CANPOOHOCTH, TAJIOOHOCTH U TPOG UM KIaccaM KavyecTBa
BoA 10 A. [leas Yomo [54]

KAaCCE];IOzi;{eCTBa YpoBHU canpoOHOCTH YpOBHU rar0OHOCTH Tpoduueckue ypoBHU

0 KcenocanpoOubeii  'anodoOHEIN lmnorpodubIi

I OnurocanpoOHbi ~ OAMTrOraro0HO- OAUTroTpOHBIN
nHAU(pepeHTHBIN

II f-Me3ocanpobubitt  OAMroraro0HO- Me30TpodHBIN
nHAU(ppepeHTHRBIN

III o-Me30canpoOHbil  OAUTOrar0OHO- OBTPO(MHEBIN
raAO(PUABHBIN

v IToancanpoOubI laroguabHO- luneprpodubii
Me30TraAOOHBIU

COOHBIE K TeTepOTPO(MHOMY TUIy NUTAHUA. DTO OTpa’kaeTcsd Ha BUAOBOM COCTaA-
Be U OOMAUM BUAOB B cooOulecTBe. OAHAKO €CAM HEeT BO3MOKHOCTHU BKAIOYATh B
TIpoIlecc CUHTe3a OeAKa OMOTeHHBbIe SAeMEeHTHI, OHU OCTAIOTCS B BOAE HEUNCIIOAb-
30BaHHBIMHU. TakuM 00pa3oM, MOSBASIETCS BO3MOJKHOCTH OIPEAEAUTH YPOBEHb
CTPEeCcCOBOTO BO3AEMCTBUS Ha BOAHYIO 3KOCHCTEMY ITyTeM CPaBHEHMs MHAEKCOB
CanpOOHOCTU ¥ KOAMYECTBA OMOTeHHBIX 9A€MEeHTOB. Pa3peAnB HOMep paHra S Ha
HOMep paHra HUTPATOB MAM (pochaToB, IOAyIaeM MHAEKC COCTOSHUSA 3KOCHUCTe-
mbl WESI. upekc WESI nzmensercs oT 0 oo 5. EcAu oH MeHbIlle eAUHUIIBI, TO
5KOCHCTeMa IOABEPraeTcs TOKCHYECKOMY BO3AEUCTBUIO, €CAU PAaBEH eANHUIE
UAM OOABIIIe — caMoounilleHne He nmopaBasieTcs [1]. [Ipu He kKaTacTpouIecKOM
BO3AENUCTBUM TOKCHKAHTOB Ha (DOTOCHUHTE3 IIPOMCXOAUT 3aMeHa BHAOB B COOO-
1IeCTBaX BOAOPOCAEH Ha TaKue, KOTOpble MOTYT IIUTAThCS TakykKe U 3a CUeT yKe
UMEIOIIErocs B BOAE OPraHUYEeCKOT0 BEIIeCTBa (MUKCOTPOMHI U TeTepOTPOdbI).

Cnopocmb omeema 6uomuuecKux cucmem

CKOpPOCTBL OTBeTa OMOTUYECKUX CHUCTEM Ha BO3AEUCTBHE CTPECCOBOTO (PAKTO-
pa 3aBUCUT OT YPOBHS OpraHU3anuu OUOTH [82], U AAT aBTOTPO OB OTBET 3aMe-
TeH B UHTepBanre «pAHel — AeT». OAHAKO UMEHHO BBHICIIME YPOBHU OpTaHU3allun
pa3HooOpasus, C OAHOM CTOPOHEI, OTAMYAIOTCSH AOCTATOYHOU OydepHOU eMKOo-
CTBIO Ha BO3AEUCTBHUE, & C ADYTOM — HauOOAee 3HQUMMEI IIPU OLleHKe 3KOAOTHYe-
CKOHN CHUTyalluM B BOAHOM OOBEKTE.

B3auMHOe BAUSIHEE Pa3HOOOpa3usi MPECHOBOAHBIX BOAOPOCAEU M CPEABI UX
OOUTaHMS ONIPEAENSETCS IKOAOTHEN BUAOB, PA3BUBAIOIINXCS B U3y4aeMOM CO00-
miecTBe. B ocHOBe OMOMHAVKAIIUY A€KUT IIPUHIUII COOTBETCTBUS COCTaBa CO00-
1IeCcTBa IlapaMeTpaM CpeABl eT0 OOUTaHUA. BEIIBUTH POAB OTAEABHBIX (DAKTOPOB
CpeABbl B OPMUPOBAHUU COOOIECTB BOAOPOCAEN M OI€HUTh UX OTBET Ha M3Me-
HeHMe CpeAbl BO3MOJKHO KakK Ha YPOBHE OTAEALHBIX COOOIIECTB, Tak 1 Ha Oonee
BBICOKUX YPOBHSIX OpPraHU3aIUu.



O6wasn rugpodbuonorus

Buoaornyeckoe pazHooOpa3ue MOKET OBITh PACCMOTPEHO Ha TaKCOHOMUYEe-
CKOM (anba-pa3zHoobpasue), lleHoTu4eckoM (6eTa-padHoobpasure) u buoreorpa-
duueckoM (ramMma-pasHooOpasue) ypoBHax [1].

OTBIT TOCAEAHUX AET MTO3BOAWA BHIAEAWTH YPOBHU PazHOOOpa3usi, KOTOPHIE
IIOMOTAIOT OIPEAEAUTH BAUSHUE KAUMATUYECKUX (DAKTOPOB Ha (DOPMUPOBAHUE
pasHooOpa3us IPeCHOBOAHBIX BOAOpOcAer. OHU caepyiomue: 1) BHYTPHUBHUAO-
BOM; 2) BUAOBOH; 3) cool1iecTBa; 4) pAaopa BOAHOTO OOBEKT]; 5) haopa Oaccerina;
6) bropa sropernoHa; 7) paopa KPymHOTO reorpauyeckoro permoHa.

AHaAU3 BUAOBOTO OOraTCTBA ¥ Pa3HOOOPa3Us BOAOPOCAEN KOHTUHEHTAABHBIX
BOA Ha Pa3AMYHBIX YPOBHSX OPraHM3allUM ITOKa3bIBAeT HKOAOTUIO KPUTHIECKUX
BUAOB, 9KOAOTHIO COOOIECTB, 3KOAOTHYeCKUE (DAKTOPHI BO3AEUCTBUS U TPEHABL.
IMTporpammer CANOCO u Statistica 6.1 moMoraroT yCTaHOBUTB CBSI3b COBPEMEH-
HBIX (PaKTOPOB CPEABL C COCTABOM COOOIILECTB, & COBMECTHO ¢ nporpamMmamu PRI-
MER-v), BioDiversity Pro, Ver. 2. 1 GRAPHS — ¢ dakTopaMu B UCTOPUYECKOM
aCIIeKTe.

Anaau3 6uOUHOUKAYUOHHBLL OAHHBLY

BaccelHOBEBIN TOAXOA, BHEAPSIEMBIN B HACTOSIEe BPEMsI B Pa3AMYHBIX CTPa-
Hax [60, 74] kak ocHOBa AT « GAP-aHaAM3a» B KauyeCTBe CTPATETM4ecKoro MeTo-
AQ, C IIOMOIILIO KOTOPOT'O OCYIIECTBASIETCS IIOKUCK IIIaroB AAS BBEIIBAEHUS CBSI3el
B cucTteMe [59], BKAIOUaeT ONITUMHU3aUio paboThl C MOMOIIBI0 KapTUPOBAHUS B
GIS.

IMpocTpaHcTBeHHaa opraHmu3anuga AaHHBIX [60] mpepycMaTpuBaeT ux c60p 1o
caepyrollelr cxeMme: 1) rupporpadus 03ep U PedYHBIX 0ACCEMHOB; 2) BBICOTHOE
KapTUpOBaHMe; 3) TeOAOTUS TOACTUAQIOIINX TTOPOA,; 4) AaHAIIIaTHOE pa3zHooOpa-
3ue; 5) pacTUTEABHOCTh; 6) KAMMAT; 7) MOUBHL; 8) TMAPOAOTHUECKUN pexkuM; 9)
MopdoMeTpusa o3ep UAH pekK; 10) BeIcOTa BOAHOTO OOBEKTA Hap YPOBHEM MODH;
11) pacmoAoykeHMe CTaHIIMUA MOHUTOPWHTa B OacceiiHe peku MAU 03epa; 12)
CTPYKTypa peYHOU ceTu OaccelHa; 13) ckopocTHOM pexuM; 14) reomopdororus
BOAHOTO OOBeKTa; 15) TeMIepaTypHBIN U TUAPOXMMUUYECKUMN PEsKUM.

Kak BUAHO 13 IIPUBEAEHHOM CXeMbl, OMOAOTHYECKHe ITI0Ka3aTeAr OTCYTCTBY-
10T, ¥, TakuM obpaszoM, B GAP-aHaau3 He BKAOUatoTcsa. CKOpee BCero, 3TO IpPo-
HUCXOAUT IO ABYM IIpPHUUYMHAaM: 1) HENOAHOTa AQHHBIX IO COOOIIEeCTBaM BOAHBIX
OOBEKTOB, UX AUCKPETHOCTb M SKAEKTUYHOCTB, & TaK)Ke 2) TPYAHOCTB IIepeBOAA
AAHHBLIX IO OMOTEe BOAHOTO OOBEKTa B MAOCKOCTHOM pekKUM KapTorpadupoBa-
Husa. HecMoTps Ha 5TO, peKoMeHAalu BoAHON paMOYHOM AUPEKTUBEI IIPEATIOAA-
TaloT YaCTUYHOE KapTHUPOBAaHWE PEe3yAbTaTOB OMOAOTHMYECKUX HAOAIOACHUU II0
y4acTKaM pycAa BOAOTOKOB, KOTAQ A@HHBIE MOTYT ObITh (DOPMAAU30BaHbl M KAAC-
cucunupoBansbl [6]. OAHAKO MAOCKOCTHOU PEKUM AO CUX IIOP HE UMEA TeOPeTH-
YeCKOM OCHOBBI. MBI IPEAANOIKUAYM PACIPOCTPAHATh KAACCU(DUKAIIUOHHBIE pe3y-
ABTATHI OILEHOK BOAHOTO OOBEKTa Ha IAOCKOCTh OaccelHa BOAOCOOpa OT CTaHITUU
cbopa AQHHBIX AO CTQHIIMU, PACIIOAOKEHHOM BHIIIe II0 TeueHMIO [1, 41]. Takum
00pa3oM, OKa3bIBAIOTCS AOCTYIIHBIMU AT GAP-aHaau3a ¢ ToMoInbio GIS Kak TUA-
pPOXMMHYECKVE AQHHBIE TI0 BOAHOMY OOBEKTY, TaK U OMOAOTUYECKHE, BhIPasKeH-
Hble B MHAEKCAX 3arps3HeHus. B pe3yabTaTe BUAHBI IPOOAEMHBIE AT (PYHKITUO-

10
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4. HBeTOBLIe Ko/bI MKaJAbl EC B COOTBETCTBHM € IKOJIOTHYECKHUM CTaTyCOM H
KJIAaCCOM KaveCTBa BOJ

Khaccel KauecTBa BOA, OKOAOTUYECKHUM CTaTyC LIBeTOBBEIE KOABI
I Bercokun TF'onayGoit
I Xopommuit 3eAeHBI
I CpepHuit JKeATsI
v Huzkun Opan>xeBbIl
Y IThoxoun Kpacubi

HUPOBaHUS OMOTHI YIaCTKU PYCAQ, a TAK)Ke NCTOYHUKY ITOCTYIAIONINX 3arpsizHe-
HUM, BKAIOYad AU(M@y3HBIE, TakKue Kak aTMoCcMepHbIN nepeHoc [1] Ha TeppuTo-
puu BoctouHou EBpoOIBL, B TOM 4MCAe YKPauHbl, AUPAY3HBIA CTOK UAU CKPBITBIA
cOpOC B BOAHBIN OOBEKT [41], Ha IpUMepe FAaBHOTO BOAHOI'O UCTOYHUKA V3pau-
Ag — p. Moppan [44].

AAs oToOpa>keHUsI THPOPMAIIUM Ha KapTe UCIOAB3YETCS [IBETOBOU KOA, IPU-
HATHIM B EC, rae rpapaliuu 1jseTa BOAOTOKA UAM TePPUTOPUM €TO BOAOCOOPHOM
MIAOIAAU Ha KapTe BapbUPYIOT OT FOAYOOTO AO KPAacHOro (TalA. 4), B COOTBETCT-
BUU C TPOPUUECKUM CTATyCOM ydacTKa pekKH [53], ¢ ero cTaTycOM AAS CUCTEMBI
OIleHKM pHCKa [55] mAM KAacCU(PUKAIIMOHHBIM CTaTyCOM II0 KOHKPETHOMY 3Ae-
MEeHTY (KOHIJeHTpalluy HUTPATOB, PocdaToB U AP. XMMHUUECKHUX ITIOKa3aTeAel), a
TaK)Ke C OMOAOTMYEeCKUMU AQHHBIMY, BhIPaKeHHBIMU HHAEKCAMU CAallpOOHOCTU 1
T. I

B 3akaroueHme CpaBHUBAIOTCS KapThl HArPY30K, KAACCU(PUKALUU COCTOSHUS
BOAHBIX 9KOCHCTEM, KAaCCU(PUKAITUN KauyecTBa BOABL. 10 pe3yabTaTaM 3KOAOTHU-
YeCcKOTro KapTorpadupoBaHUs IPUHUMAETCS pellleHre 0 MeCTax UAU TepPUTOPHU-
sIX, TA€ BOAHAsI 9KOCHCTEMa MopBepraeTcsl pucky [53]. Ha aTux ydyacTkax IpoBo-
MATCSI @aHAAOTHUYHBIE, HO OOAee AeTarbHble UCCAEAOBAHUS.

Cxema cOopa AQHHBIX, a TaKKe MX I10ADOpa AAS IIOCAEAYIOIIEeTrO aHaAu3a U
IIPOCTPAHCTBEHHOT'O OTPA’KeHUs, MOJKET OBITh COKPAIlleHa, B 3aBUCUMOCTH OT
IeAel OIeHOK U/MAU BUAQ MOHUTOPHHTA, A IOAYUYEHNSI HeOOXOAMMOMN U AOCTa-
TOYHOM MHAPOPMAIIUU O COCTOIHUMN BOAHOU 3KOCUCTEMBI, KOTOPAsg AQCT BO3MOJXK-
HOCTBH IIPOTHO3MPOBATh 1 HAIIPABASATH €e pa3BUTHUE.

Nnmezpuposanue 0aHHbBLL

AaHHBIE OMOMHAWKAIINY, TUAPOXMMWYECKOTO aHaAM3a M PACCUYUTAHHBIX WH-
AEKCOB MOTYT OBITh UCIIOAB30BaHEI HE TOABKO AAS XapPaKTEPUCTHUKU KOHKPETHOTO
y4JacTKa BOAOTOKA (MAM BOAOEMa BO BPEMEHHOM PSAY), HO M CTaTb OCHOBOM AAS
WHTErpaAbHOTO pacyeTa Ka>kXAOTO KOHKPETHOrO Mmoka3aTeAsd. Tak, CTaHI[UM, pac-
TIOAOJKEHHBIE Ha pPeKe 10 OAHOW AMHUH BOAOTOKA (MCTOK — IIPUTOK — OCHOBHOE
PYCAO — YCTbe), UMEIOT KOHKPETHEIEe PAaCCTOSHUSI MeKAY co60#. BopAOTOK B mpe-
AeAax OT BepXHeHW A0 HIDKHEHN CTaHIINK HaOAIOAEHUS TaKyKe NMeeT KOHKPETHYIO
MUHY. A@aHHBIE TTO AAMHAM YYaCTKOB BOAOTOKA MEJKAY CTAHIMSAMU, & TakKKe pe-

1
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3YABTAThl TUAPOXUMHWYECKUX UCCAEAOBAHUN M OMOUHAUKAIINU CBOAATCS B TAOAU-
Iy U CAy’KaT OCHOBOM AASI pacueTa MHAEKCA 3arpsi3HeHus peku (RPI). VHpekc
ObIA IpeproskeH M. CymuTa [79] Kak RPId pas cCTeMBI MTHAEKCOB 3arpsi3HEHUS
no T. Bata"aOe. [To3pHee MBI IPUBAEKAU K OIleHKAM APYTHe WHAEKCHI, B YaCTHO-
ctu uHAekc P. [Tantae — I ByKK, a TakykKe I'MApPOXHMHYECKHUe IIapaMeTpsl [1].
MHAEKCHI AQIOT UHTETPAAbHYIO OIIeHKY BOAHOTO OOBEKTa B IIEAOM II0 PAa3ANYHBIM
TIOKa3aTeAsIM, II03BOASIOT CPaBHUBAThH 3arpsi3HEHMEe PeK MAM HUX Y4aCTKOB, 4eTo
MAHHBIE TI0 KOHKPETHBIM TOUYKaM HAaOAIOA€HMS AaTh He MoryT. PacueTr RPIs BeChb-
Ma IIPOCT, @ CaM MHAEKC WH(POPMATUBEH, UTO IIPEACTABASIETCS ITIOAE3HBIM AAST MO-
HUTOPHUHTA BOAHBIX OOBEKTOB, IIOCKOABKY aBTOp [79] oTMedaeT MaAyrO U3MEHYHU-
BOCTb MHAEKCOB B CTAOUABHBIX YCAOBHUSIX.

Boodopocau — uHOuUKaMOPsbL KAUMAMULECKOZO
8o30eucmeusi Ha 600HbLE IKOCUCTEMDbL

AKTHBHOE IIpUMEeHEeHNe BBIIICYIIOMAHYTEIX CUCTEM OMOMHAWKAIIUY ITIOATBED-
KAQEeT TOT PAKT, YTO COODIIEeCTBA BOAOPOCAEN OTBEYAIOT HA U3MEHEHUs OKpYyKa-
IOIIIeN CpeAbl U 3TOT OTBET BBIPA’KaeTCsl, B MMEPBYIO OUepeAb, B CMeHe BUAOBOTO
cocraBa. VI3BeCcTHO, YTO KAMMAaTHUYECKHE YCAOBUS CPEABl UMEIOT XOPOIIO BhIpa-
SKEHHBIU TPAAUEHT TIPU M3MeHEeHUW IUPOTHI MAW BBICOTBEI MecTooOuTaHus. Mc-
CcAepOBaHMe CBSI3M COCTaBa COOOIIECTB BOAOPOCAEH C KAMMaTUUYECKUM TPaAUeH-
TOM ITOKa HaXOAUTCS B HAYaAbLHOM CTAaAWY, OAHAKO YK€ celuac BUAHO, YTO OTBET
COOOIIIEeCTB UMEEeT OIIPeAeAeHHBIN XapakTep [42]. Maciirab perrvoHa COOTBETCT-
ByeT 3apaue. Tak, A BBIIBAEHUS CE30HHOCTH 3TO MOJKET OBIThb BOAHBIN OOBEKT
WAM €ro 4acTb. AAS BBICOTHOTO TPAAMEHTa 3TO AOAJKEH OBITh PErvoOH, BKAIOUYATO-
LU IOCAEAOBATEALHOE YBEAWYEHUEe BBICOT, TO eCThb TOPHL. AAS ITUPOTHOTO r'pa-
AMEHTa 9TO AOAKHA OBITH 4aCTh KOHTMHEHTa, CPaBHUMAas C KAMMaTUYEeCKUM TI'pa-
AUEHTOM.
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Camoe IIPOCTOE M IMIMPOKO nU3ydyaeMoe dBACHUEe — 3TO OTBeT Ha Ce30HHOCTb
KAUMATa. MBI OGH&pY)KI/IAI/I, 9TO AABI'OIPYHNIIMPOBKH PealvpyloT Ha M3MEHeHUe

2. PacnpeneneHHe OTHOCHUTEJIBHOT'O KOJIMYECTBA BUJAOB Pa3HBIX OTACJIOB B pEKax I/I3pa1»m;1 IO I'PaIuCHTY M-
3. Pacnpez{ene}me OTHOCHUTECJIBHOTI'O KOJMYECTBA BUJOB PAa3HBIX OTIACIOB B BOJHBIX 00beKTax OacceiiHa
TeMIlepaTyphl BOABI, YTO MHOT'AAd MOJKHO BBIABUTH TOABKO C IIOMOIIIBIO 6HOI/IHAI/I-

poTsl. 31eck U Ha puc. 3, 4: [ — mpoune;
p. Baxui 1o rpaJueHTy BBICOTBI.

5 — Charophyta; 6 — Bacillariophyta.
KaIllMOHHOTO aHaAm3a [65]. [IpuueM, ecan B 6G0pearbHOM OOAACTH UX pa3BUTHE

nMeeT TpHU KA B TeUeHHe IIePUOAQ, CBOGOAHOI‘O OTO AbAQ, TO B OoAee FOKHBIX

obOaacTax nmuk opuH [40, 48] uam, 10kHee, — ABa [45—A47].
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I'py3un 1o rpaueHTy BBICOTHI.

A0TND OFWITWNIVONY

5. Pacripesienienre KomdecTBa BUIOB (PUTOIUIAHKTOHA B pekax SIkyTuu n UyKOTKH MO rpaJJUeHTy HHJEKCa

DHI v nepronia, CBOOOJHOTO OTO JIbJA.
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6. Pacnipesienierne o0IIEro KOJMMYECTBA BUAOB (PUTOIUIAHKTOHA M KOJIMYECTBA JJMaTOMOBBIX BOJOPOCIICH B
pexax Skytuu n UykoTku 1o rpagueHTy uauekca GEO.

UIupoTHOE M3MEeHeHre KAMMAaTa OT O0OpearbHOM 00AACTH A0 APKTHUKU OTpa-
>KaeTCsl Ha COCTaBe (PUTONAAHKTOHA PeK, a TakKe Ha BO3MOKHOCTU ero BEKUBA-
HUA (IPOAYLIMPOBaHMA OMOMACCHI) B YCAOBHUAX CBETOBOIO M TeMIIePAaTypPHOI'O
cTpecca BeICOKUX mUpoT (puc. 1) [39]. BuapHO, YTO KAMMAT CYIIIeCTBEHHO BAUSET
Ha pacupeAeAeHNe AMaTOMOBBIX, 3€A€HBIX 1 30AOTUCTHIX BOAOpPOCAe. B To Bpe-
MSI KaK 30AOTHUCTHIE, IPEAIIOUYUTAIOIINE XOAOAHBIE OAUTOTPO(HBIE BOABI, OOAee
aKTUBHBI B APKTUKE, UYTO MOHITHO, TO KAUMaTU4YeCKOe BAUSHNE Ha AUATOMOBEIE
U 3eAeHBle BOAOPOCAU He TaK OAHO3HauHO. C yBeAWUEHHEM cTpecca AOAS OUO-

MAacChbl AMATOMOBBIX BOAOPOCAEM CHadaAd BO3PACTaeT, HO C IIePEeXOAOM B BBICO-
KOLIUPOTHYIO APKTHKY Napder.

B Goaee 10>XHBIX palioHax, HanpuMep B CpepuseMHOMOpPbe UAM MHAMH, AUa-
TOMeM TakK’kKe BepyT cebs Hauboaee AMHaAMUUYHO. B cpepnux mmportax M3paunas
3aMETHOU SIBASIETCSI AOASI 3€A€HBIX U CUHE3eAEHBIX BOAOPOCAe (puc. 2). Ho aTo,
CKOpee BCero, OTpa’keHHue IMAPOAOTUYECKHUX YCAOBUM (PETHOH I[€HTPAAbLHOTO
WM3panas HaXOAUTCA B IPUMOPCKOU OOAACTH, HACHIIIEHHOU OO BEKTaMU XO39UCT-
BOBaHMA). AOAS AMATOMOBBIX BOAOPOCAEN BHIIIE B CEBEPHOM M FOKHOM YacCTIX
Nzpauns (Bo3BhIIeHHBIE TAQTO U TOPHL OT 200 Ao 2000 meTpoB) [41].

Takum oOpa3oM, OOHapy’KUBAeTCs 3HaUeHWe BBICOTHOCTHU MECTOOOUTAHMUA U

CBSI3@aHHBIX C 3TUM KAMMATUYEeCKUX I'papueHToOB. Ha mpumepe Bopopocaelt 6ac-
cemiHa p. Baxi (Tap’KMKHCTaH) BUAHO, YTO AMAQTOMEN CHOBA MMEIOT HanbOoAbIIIee
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7. CooTHOIIIEHHE BBICOTHI, KOJIMUYECTBA 0CaAKOB M KommdyecTBa BuoB Chlorophyta/Cyanoprokaryota B u-
TOIUIAHKTOHE peK SKyTun n YyKoTKH.

3HaYeHUe B WHAMKAIIUM KAVMMAaTa — WX AOAS YOBIBAeT C BBICOTOM, IIPU HEOOADL-
110N U3MEHYUBOCTU IIPEACTaBUTEAEN APYTHX OTAeAOB (puc. 3) [38].

[MToxo>kee pacrnpepeAreHre BUAHO U Ha IpUMepe BOAHBIX OOBEKTOB, PACIIOAO-

>KeHHBIX B 3allOBepAHUKaxX ['py3un, — A0 BBEICOTHL 2500 M AMATOMOBEIE YOBIBAIOT
(puc. 4) [43].

CraTucTHyeCcKre METOARBI ellle OOAee IPOSICHAIOT B3aWMOCBSA3b KAMMAaTH4e-
CKMX M3MeHEeHUM U pa3HooOpas3us BoAOpocAel. Tak, pacpepereHre KOAUYECT-
Ba BUAOB (PUTOINAHKTOHA B peKax SAKyruu u UyKOTKU IO TPAAUEHTY MHAEKCa
DHI n nepuopa, CBOOOAHOTO OTO AbAA (PUC. 5) MOKA3bIBAET BAUSHUE OCBEIIeHHO-

CTH, YTO NOHSATHO, HO TaK’Ke U YTrHETeHHEe Pa3BUTHUS BOAOPOCAEH B >KECTKUX
ycaoBugax Kpaiitnero Cesepa [39].

Ha prcyake 6 mpocAeKMBaeTCsl CYIeCTBEeHHAs POAb AMaTOMOBBIX BOAOPOC-
A€l B cooliiecTBax 00Aee HU3KUX UPOT [39].

I/IHAI/IKaHI/IH BO3MOJXHA TaK>Xe U II0 COOTHOIIIEHUIO OTA€ABHBIX TAKCOHOB. Kak
BUAHO II0 PUCYHKY 7, c yBeAndeHrueM BBICOTHOCTHU MeCTOOOUTaHN, KOTrAd KOAM-

YeCcTBO OCaAKOB BO3pacTaeT, CHU KAeTCsl BUAOBOEe OOraTCTBO CHHE3EeAEHBIX BOAO-
pOCAel, a 3eAeHBIX, HAlIPOTUB, YBeanuusaeTcs [39].

16
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3axatouenue

BuounHauKaLms no BOJOPOCHSIM OCTaeTCs aKTyanbHbIM METOAOM OLLEHKU HE TOfb-
KO KayecTBa BOfbl, HO M COCTOSIHWS BOJHOM 3KOCUCTEMbI B LLEMTOM, MOCKOMNbKY OXBaTbl-
BaeT LUMPOKMM CMEKTP MoKasaTerien U MMeeT B CBOEM OCHOBE 3KOMoruyeckue npepg-
rnoyTeHus BUOOB. MccnenoBaHus MOKa3bIBatOT BAXHOCTb €AMHONM cbanaHCMpOBaHHOM M
BbIBEPEHHOM Ha OCHOBE MHTPOKanMbpaLmn KNacCMPMKALMOHHON CHCTEMbI A1 [arb-
HelLero pasenTus GruonHamKaumn. MNepcnekTuBbl Mbl BUOMM HE CTOMbKO B paspaboTke
HOBbIX MHAEKCOB TPOMMKM M 3arpsisHEHMS, MMEIOLLMX OrpPaHUYeHHOEe MPUMEHEHUE,
CKOJIbKO B Pa3BUTMM HOBbIX MOAXOMOB AMs MPMBREHEHMs AaHHbIX O pa3HOobpasmm 1 co-
cTaBe coobLecTB BOJOPOCTEN KOHTMHEHTANbHbIX BOA,. TaK, MHOEKCbl COCTOSIHUS 3KO-
CMCTEeMbI MOKAa3bIBAtOT HOBbIM ACMEKT OLLeHKM TOKCMYECKOrO BO3AENCTBMS C MOMOLLbIO
6uonHpmKaummn. MHOeKcbl 3arpsisHEHUs PeKM, MHTerpupytowme Kak buornormueckue,
TaK M r’MOPOXMMMYECKME [aHHble MO BOAOTOKY (nMMbo Ans Bofoema BO BPEMEHHOM
PsAy), OKa3bIBAlOTCS NEPCMNEKTUBHBIMM HE TOMbKO Ofii COBCTBEHHO OLLEHKM, HO M Afisi
MOHMMaHMs CTabunbHOCTH yCrioBuii BoaHoro obbekTta. bacceliHoBbIM nmopxop B oTO-
BparkeHnn M MHTEpnpeTaumn AaHHbIX BMOMHAMKALMM BbISBNSET CBSA3M HALLMX OLLEHOK C
cOBbITUAMM, NPOUCXOASLUMMH Ha NNoLaam Bogocbopa, YTO NO3BOMSET HAUTM CKPbI-
Tble, HESIBHbIE MCTOYHMKM BO3OENCTBMSI HA MTMOPOBMOHTOB, HaPsAY C YXKe onpepeneH-
HbiMK. B nepcnekTmee HacceriHoBoe KapTorpadMpoBaHMe KadecTBa BOAbl BO3MOMXHO
u HeobxoAMMO BeCTHU ¢ NpumeHeHnem GIS, ontumusmpys paboTy B MoHuTOpUHre. Be-
CbMa NEepCrneKTUBHOE HanpaeneHue Arsi MOHMMaHMS PEermMoHanbHbIX M rnobarnbHbIX M3-
MEHEHMIH — 3TO BMOMHAMKALIMA KNMMATMHECKOro BO3OENCTBMS HA BOAHbIE 3KOCHCTE-
Mbl. MccnepoBanus nocnefHnx net CBMOETENbCTBYIOT, YTO Mpu nogbope AaHHbIX O
pa3sHoobpasum M 3KOMorMM BOQOPOCNEN, afEKBAaTHOM MOCTaBIIEHHOMY BOMPOCY,
MOXKHO BbISIBUTb KMIMMAaTMHECKHE FPAAMEHTbl, a TaKXKe rpynmnbl BOGHbIX OPraHM3MmOB,
Hanbonee sipKo ux oTparkatowme. Pazeutne GruonHpmkaumm, Takum obpasom, CBA3aHO
C NPMMEHEHMEM HOBbIX MOAXOR0B K yXKe MMetoLLeics MHOPMaLMK, NonyYeHHem Ho-
BOM, @ TaKXKe CTAaTMCTMYECKON ee 0BpaboTKON C MOMOLLBIO MPOrPaMM, afeKBaTHbIX
MocTaBneHHoOM 3apaye, C MOCnefyroLMM BbIBOLOM PEe3ynbTaToB Ha 3Korornyeckoe
KapTorpadmpoBaHH1e, BbIBOAbI KOTOPOrO MOTYT CIyXMUTb PEKOMEHAALMEN s cUCTe-
MbI MPUHATUSI XO3SIMCTBEHHBIX PELUEHWNA.

*%*

Ha ocnogi bazamopiunux anbeor02iuHux ma eKor02iYHUX 00CII0NCEeHb, NPOBEOCHUX HA
KOHMUHEHMAalbHUX 6o0oumax i eooomoxax kpain CHJI i 0anexoeo 3apybiocacs ¢ €eponi,
A3ii ma na Brauzekomy Cx00i, BUKOHAHO MeopemuyHi ma MemoooI02iuHi po3poOKU 8 00-
aacmi OI0iHOUKAYii, eKOCUCTNIEMHO20 AHANIZY MA OYIHKU CINAHY 8OOHUX eKOCUCMEM, 8U3HA-
yena cpepa ix npaxmuuno2o 3acmocysanisi. [lokazano MoAiCIUgicms OYIHKU CMAary 600HOT
exocucmemu 3a 00ONOMO2010 CHIBCMABLEHHsL OYIHOK NO AOiOMUYHUM | OIOMUYHUM KOMNO-
Henmam. Pospobaeno opucinanvui indexcu ma cucmemy eKon02iuH020 Kapmozpapysans
Ha Oacelinositi ocHosi. Hagedeno memoou iHOuxayii KiiMamuyHux 6naueie Ha pi3HO-
Mauimms 8600opocmeti, & MAKoxC iHmezpaibHi mabauyi, AKi HeoOXIOHI 0 Kiacugikayii
AKOCMI 600U 3 eKOJIO2TUHUX NO3UYILL.

*%

Based on many years of algological and environmental studies conducted on inland wa-
ter bodies of CIS countries and abroad in Europe, Asia and the Middle East made the theo-
retical and methodological developments in the field of bio-indication, ecosystem analysis
and assessment of the status of aquatic ecosystems, defines the scope of their practical ap-

17



O6wasn rugpodbuonorus

plication. We show possibility of assessing the state of the aquatic ecosystem by comparing
the estimates of the abiotic and the biotic component. Developed original indices and ecolo-
gical mapping system based on the basin approach. The methods of indication of climate
impacts on algal diversity are represented. The integral tables needed for water quality
classification from ecological point of view are given.
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