


WATER PROBLEMS INSTITUTE
RUSSIAN ACADEMY OF SCIENCES

ECOSYSTEMS:
ECOLOGY AND DYNAMICS

Vol. 6, No. 3, 2022, September

Journal is founded in January 2017
Issued 4 times per year

Editor-in-Chief, Dr. geogr. Zh.V. Kuzmina

Editorial Council:

Corresponding member of the Russian Academy of Sciences V.I. Danilov-Danilyan,
Corresponding member of the Russian Academy of Sciences A.N. Gelfan
Academician of the Russian Academy of Sciences K.N. Kulik,
Corresponding member of the Russian Academy of Sciences V.V. Melikhov,
Academician of the Russian Academy of Sciences A.S. Rulev

Editorial Board:
M.V. Bolgov, E.I. Golubeva,T.V. Dikariova, N.G. Mazey, N.M. Novikova,
G.N. Ogureeva, E.I. Pankova, S.A. Podolskiy, E.G. Suslova, A.S. Viktorov,
M.F. Vundtsettel, L.G. Yemelyanova

Executive Secretary:
E.I. Tobolova

Head of Editorial Office:
O.S. Grinchenko

Addresses of Editorial Offices:

Russia, 119333 Moscow, Gubkina str., 3, WPI RAS
Tel.: (499) 135-70-41. Fax: (499) 135-54-15
E-mail: dynamics-journal@yandex.ru
http://www.ecosystemsdynamic.ru

MOSCOW
2022



MHCTUTYT BOAHBIX ITPOBJIEM
POCCHUNCKOU AKAJIEMHNHN HAYK

IKOCUCTEMDbI:
IKOJIOTUA U JIUHAMHUKA

Tom 6, Ne 3, 2022, ceHTAOPH

Kypnan ocHoBaH B stHBape 2017 1.
Beixogut 4 pasa B rox

['maBHBIM peakTop
JIOKTOP reorpapuyeckux HayK
JK.B. Ky3pmuHa

Pelak1IiMOHHbBIN COBET:
uneH-KoppecnonieHT Poccuiickoit akagemun Hayk A.H. 'enbdan,
YleH-KoppecnoHaeHT Poccniickon akanemun Hayk B.W. Jlanuinos-/lannnbsiH,
akaneMuk Poccuiickoi akanemun Hayk K.H. Kynuk,
wieH-KOppecnoHaeHT Poccuiickon akagemun Hayk B.B. Menuxos,
akanemuk Poccuiickoil akagemun Hayk A.C. Pynes

PepakiimoHHast KOJIJICTHS:
M.B. bonros, A.C. Bukropos, M.®. Bynauerrens, E.W. ['ony6esa, T.B. {ukapesa,
JLT. EmenbsinoBa, H.I'. Maseii, H.M. HoBukosa, I'.H. Orypeesa, E.W. [TankoBa,
C.A. Ilononbckuii, E.I'. CycnoBa

OmeemcmeeHHblll ceKpemapb:
E.U. Tobonosa

3aseoviowuil peoakyuell:
O.C. I'punyenko

AJipec penakiuu:

Poccus, 119333 Mocksa, yn. ['yOkuna, 1. 3, UBI1 PAH
Tenedon: (499) 135-70-41. dakc: (499) 135-54-15
E-mail: dynamics-journal@yandex.ru
http://www.ecosystemsdynamic.ru

Mocksa

2022



© XKypnain ocHoBan B 2017 .
YupexaeH u u3gaercs
Hucturyrom BoaHbIX Ipobiem Poccuiickoil akagemMun HayK.

Kypnan kak cereBoe u3gaHue 3apeructpupoBa B OeepanbHoii ciryx0e 1o Haa3opy B chepe
CBSI3U, HH(POPMAITMOHHBIX TEXHOJIOTUH U MAaCCOBBIX KOMMYHHUKAIIHIA;
CeupnerenbctBo 0 peructpanun: DJI Ne ®C 77-68782 ot 17.02.2017.

Kypnan 3apeructpupoBan B Haunonansnom nienrpe ISSN Poccuiickoit @enepanum,
B Hanmonansnom nadopmanronHo-ananuTuueckom nentpe Poccun — BUHUTH,
a TaKk)Ke B Hay4HBIX AEKTpOHHBIX Onbnrorekax: PI'b (Poccuiickas rocynapcTBenHas Oubanorexa,
rsl.ru), BEH PAH (bubnnoreka no ecrectBeHHbIM HaykaMm Poccuiickoii akagemuu Hayk), HOb,
PUHII, KUBEPJIEHMHKA, Poccuiickas KHU)KHas I1anarTa.

The journal has been founded in 2017.
It was founded and published by the
Water Problems Institute of the Russian Academy of Sciences.

The Journal is registered in the Federal Service for Supervision of Communications, Information
Technology and Mass Communications (in Roskomnadzor) as a web Media;
Certification Number is 9JI Ne ®C 77-68782 of 17.02.2017.

The Journal is registered in National centre ISSN of Russian Federation,
All-Russian Institute for Scientific and Technical Information (VINITI),
and also in scientific electron libraries, such as RSL (Russian State Library, rsl.ru), Library of
Natural Sciences of RAS, National Electronic Library, Elibrary, Science Index, CYBERLENINKA,
Russian Book Chamber.

Wudopmarust o xypHaie, IpaBuja s aBTOPOB PACIIOJIATalOTCs Ha caiiTe
http://www.ecosystemsdynamic.ru

Information about Journal and Rules for authors are at the site
http://www.ecosystemsdynamic.ru


https://elibrary.ru/project_author_tools.asp

COJEPKAHUE

Tom 6, Homep 3, 2022 ceHTAOPDH

JANHAMUKA 3KOCUCTEM U X KOMIIOHEHTOB

H3meHeHus BO GIOPUCTUYECKOM COCTaBE PACTUTENbHBIX COOOIIECTB Iora
Apxanrenbckoit oonactu B XX Beke
[Ha pyCCKOM; aHHOTAIIMsl HA PYCCKOM U aHTJIUMCKOM |

E.A. Epemeesa, H.B. Jleonosa

Changes in the Flora Composition of Plant Communities
in the Southern Arkhangelsk Region in the 20" Century
[Ha aHTTIMIICKOM; AaHHOTALMs HAa aHTJIMHCKOM M PYCCKOM|

E.A. Eremeeva, N.B. Leonova

5-26

27-47

METOAbI U3YUYEHUA, IOJJAEP KAHUA 1 COXPAHEHUSA DKOCUCTEM
N UX KOMIIOHEHTOB

K meroanke MOHUTOpPUHTIA JIOKAIBHOIO NIEPEYBIAXKHEHNS arpO’KOCUCTEM B CTEITHOM 30HE
[Ha pyCCKOM; aHHOTAIM Ha PYCCKOM M aHIJIMICKOM|

H.M. Hosukosa, H.A. Bonxosa, O.I'. Hazapenko

On the Methodology of Monitoring of the Local Waterlogging
in the Steppe Zone Agroecosystems
[Ha aHTIMIICKOM; aHHOTAIIUSI HA AHTJIMKCKOM U PYCCKOM |

N.M. Novikova, N.A. Volkova, O.G. Nazarenko

[TokazaTenn N3MEHEHHI MOMYISIIITUOHHBIX TPYIIUPOBOK MIIEKOTTUTAIOIIUX
30HBI BIUSHUS 3€HCKOr0 BOJOXPAaHUIIUIIA O] BO3ICHCTBUEM

MPUPOJIHBIX U AaHTPOIIOT€HHBIX (PAKTOPOB

[Ha pycCKOM; aHHOTALIMS HA PYyCCKOM U aHTJIMMCKOM |

C.A. Hooonvckuil, T.A. [Jlomanos, E.K. Kpacuxosa, JI.IO. Jlesuk, K.I1. [lasnosa
Indicators of Changes in Population Groups of Mammals in the Influence

Area of the Zeya Reservoir under the Impact of Natural and Anthropogenic
Factors [Ha aHrIMICKOM; aHHOTAIUS HA aHTJIUMCKOM U PYCCKOM |

S.A. Podolsky, T.A. Domanov, E.K. Krasikova, L.Yu. Levik, K.P. Pavlova

48-67

68-86

87-103

104-119

PACITPOCTPAHEHHUE 1 OXPAHA 9KOCUCTEM U UX KOMIIOHEHTOB
DkocucteMsbl 6acceitHa o3epa baiikan: upposas kapra 1 reouHPOpPMALMOHHAS
0a3a TaHHBIX [Ha PyCCKOM; aHHOTAIMs Ha PYCCKOM U aHTIIMICKOM |

C.H. Baoca, A.B. Anopees, E.A. boeoanos, E.B. [lanxcanosa, FO.U. /[pooviues,
U.A. Ilemyxos, FO.A. Pynviuies

120-171



CONTENTS

Volume 6, Number 3, 2022 September

DYNAMIC OF ECOSYSTEMS AND THEIR COMPONENTS

Changes in the Flora Composition of Plant Communities in the Southern
Arkhangelsk Region in the 20th Century
[in Russian; Abstract is available in Russian and English]

E.A. Eremeeva, N.B. Leonova 5-26

Changes in the Flora Composition of Plant Communities
in the Southern Arkhangelsk Region in the 20" Century
[in English; Abstract is available in English and Russian]

E.A. Eremeeva, N.B. Leonova 27-47

METHODS FOR STUDY, MAINTENANCE AND PRESERVATION OF ECOSYSTEMS
AND THEIR COMPONENTS

On the Methodology of Monitoring of the Local Waterlogging in the Steppe Zone

Agroecosystems [in Russian; Abstract is available in Russian and English]

N.M. Novikova, N.A. Volkova, O.G. Nazarenko 48-67
On the Methodology of Monitoring of the Local Waterlogging

in the Steppe Zone Agroecosystems
[in English; Abstract is available in English and Russian]

N.M. Novikova, N.A. Volkova, O.G. Nazarenko 68-86
Indicators of Changes in Population Groups of Mammals in the Influence Area

of the Zeya Reservoir under the Impact of Natural and Anthropogenic Factors
[in Russian; Abstract is available in Russian and English]

S.A. Podolsky, T.A. Domanov, E.K. Krasikova, L.Yu. Levik, K.P. Pavlova 87-103
Indicators of Changes in Population Groups of Mammals in the Influence Area of

the Zeya Reservoir under the Impact of Natural and Anthropogenic Factors
[in English; Abstract is available in English and Russian]

S.A. Podolsky, T.A. Domanov, E.K. Krasikova, L.Yu. Levik, K.P. Pavlova 104-119

DISTRIBUTION AND PROTECTION OF ECOSYSTEMS AND THEIR COMPONENTS
Ecosystems of the Baikal Basin: Digital Map and Geoinformation Database
[in Russian; Abstract is available in Russian and English]

S.N. Bazha, A.V. Andreev, E.A. Bogdanov, E.V. Danzhalova, Yu.l. Drobyshev, 120-171
LA. Petukhov, Yu.A. Rupyshev



OKOCUCTEMABI: DKOJIOIMA 1 JTUHAMUKA, 2022, mom 6, Ne 3, c. 5-26

JUHAMUKA S3KOCUCTEM U UX KOMIIOHEHTOB

VIK 574.91/581.91

N3MEHEHUA BO ®JIOPUCTHYECKOM COCTABE PACTUTEJIBHBIX
COOBIIECTB IOI'A APXAHT'EJIBCKOM OBJACTH B XX BEKE

© 2022 r. E.A. EpemeeBa, H.b. JleonoBa

Mocrkoeckuii 2cocyoapcmeennwiii yHusepcumem um. M.B. Jlomonocosa
Poccus, 119899, e. Mocksa, Bopobwveswi copbt, I'CII-1. E-mail: nbleonova2@gmail.com

IToctymmna B pemakiuto 06.06.2022. ITocie mopabdotku 30.08.2022. ITpursTa k myommkarun 01.09.2022.

HccnenoBanre MOCBALMICHO W3YYCHUIO M3MEHEHHH B BHIOBOM COCTaBE PACTHTENIBHBIX COOOIIECTB
CpeAHETaeKHON TEPPUTOPUH Ha I0Te APXaHIebCKOW O0JIACTH Ha OCHOBE aHaNn3a (IIOPUCTHYCCKHUX
CBOJIOK 3a pasHble BpeMeHHBIe neproabl. 11o manaemM «®Dmoper CeBepHoro kpas» WU.A. Ilepdmibera
(1934-1936) coctaBieH ® TIpUBEIEH K COBPEMEHHOM TAKCOHOMHYECKOH HOMEHKJIAType
TaKCOHOMHYECKHH CIHCOK BBICIIMX COCYIUCTBIX pAacTEHHH, MPOM3PACTABLUIMX HA TEPPUTOPHU
YCThIHCKOTO paiioHa ApXaHTeIhCKOH 007acTh B Hadajne XX BEKa; MPOBEIACH CPABHUTEIILHBIN aHaTN3
(ropucTUYECKUX CIUCKOB Hayasia XX BeKa U COBPEMEHHOI'0, COCTaBJIEHHOI'O JUIs TOM K€ TepPUTOPUHU
Ha Hayaso XXI Beka. BplsgBieHBI pa3nuuusi B TaKCOHOMHYECKOM, 3KOJOTO-LEHOTHYECKOM U
reorpaguyeckoM cocTaBax pa3HOBPEMEHHBIX CIHCKOB BHJOB COCYIUCTBIX PacT€HHH M OTIENIBHO B
rpynnax BWIOB, HM3MEHHUBIIUX CTAaTyC MPUCYTCTBHUS/OTCYTCTBUS Ha HCCIEIyeMOW TEPPUTOPHH.
V3MeHeHnsT  TaKCOHOMHUYECKOrO  COCTaBa  3a(UMKCHPOBAaHbl B  OTHOLIGHHMHM  COKPALICHUS
¢opuctryeckoro cnucka Ha 140 BHOOB cocyaucThIX pacTeHHid u3 95 pomoB u 41 cemeiicTBa, pu
3TOM BHOBBL OTMEYEHBI 69 BUIOB U3 57 ponoB u 31 cemelicTBa. [Ipu coxpaHeHuM OOIIEro CXOICTBA
TAaKCOHOMUYECKHX CIIEKTPOB 3a 00a Teproja OTMEdaeTcsi YBEJIMYEHHUE TAKCOHOB W3 ceMeiicTBa
KPECTOIIBETHBIX U OOOOBBIX, COKpAIlCHHE NPEACTaBHUTENCH OCOKOBBIX, JIIOTHKOBBIX M OPXHIHBIX.
PaccuuTansl k03 GUIHEHTH QIOPUCTHUECKOTO CXOACTBA, KOd(hGUIMEHTH! Koppessinun CrimpMeHa u
Kenpanna, ponoBoit koapduuuent. [Ipu gocTaToyHO BBICOKOM CXOJCTBE (PIOPUCTHUECKUX CHHCKOB
mo JKakkapy Ko3((UIIMEHTHl KOPpENSIHUW IOKazalW Cladylo CBI3b, a POAOBON KOIQQUIMEHT
YMEHBIIMJICS, YTO B IIEJIOM T'OBOPUT O COKPALICHUH CaMOOBITHOCTH (JIOPbI M OHMOIIOTHYECKOTO
pa3HooOpasus B X0Jle U3MEHEHUH OKPYKAIOLICH CpeJIbl.

AHanm3 3K0JI0T0-IIEHOTHYECKOTO COCTaBa BUJIOB COCYUCTHIX PACTEHHUH 3a JIBa MepHo/Ia MoKa3ajl pocT
BUZOB HAapyIIEHHBIX MECTOOOMTAHWH W COKpALICHHWE BUAOB PACTEHUH, OJIM3KMX K KOPEHHBIM
coo0I1ecTBaM: HEMOPAITBHBIX, OOPEaTbHBIX, BOIHO-O0IOTHBIX.

Knnmaruueckue u3MeHeHHs, B YaCTHOCTH, TEIIbIN TPEH | MOBBIILICHNSI CPEAHETOOBBIX TEMIIEpaTyp U
YBEIMYEHUs] CYMM AaKTHBHBIX TEMIIEpaTyp 3a H3ydaeMblil HEepHOA, OTPa3WIMCh Ha H3MEHEHHHU
(IIOPUCTHYECKOT0 COCTaBa COOOIIECTB, @ MMEHHO, YMEHBIIMIIOCH YHCIIO OoJiee XOJI0A0CTONKIX BUIOB
C  THIIOAPKTHYECKO-OOpealbHBIM  apeajioM, M  TOSBWINCH  HEKOTOpbIE  TEIUIONIOOUBBIE
LIMPOKOJIMCTBEHHO-JIECOCTEIIHBIE U TUIIOPH30HAIbHBIC BUABL. COITaCHO paclpelesieHHIO YnCiia BUAOB
[0 CTYNEHSM DJKOJOTHMYECKHX IIKan JIaHIoibTa, YBEIMYMIIOCH YHCIO BHIOB C IIOBBIIEHHOMH
MOTPEOHOCTHID B TEIUIOOOCCIICYCHHOCTH, a TakkKe Me30KcepopuToB. Tarkke yBEIMYMIACH OIS
9y)KepOAHBIX BHJOB, CPEON KOTOPBIX OOJBIIMHCTBO SBIISETCS NPUINENbLAMH M3 00Jee IOKHBIX
paiionoB (Galega orientalis Lam., Lupinus polyphyllus Lindl., Heracleum sosnowskyi Manden.).
Kniouesvie cnoga: dpnopucThyeckuii cocTaB, pacTUTENbHBIE COOOIECTBA, CPEAHSS Talra, 3KOJOro-
LHEHOTHYECKHE DIIEMEHTBI, apeajibl, Yy)KePOIHbIC BUIBIL.

DOI: 10.24412/2542-2006-2022-3-5-26

EDN: SEPECQ

B cBA3M ¢ M3MCHEHMAMM OKpYXKAlOUICH cpeapl, BKIOYas KIMMATHYECKUE, U POCTOM
XO3SIIICTBEHHOI'O OCBOEHMSI C COIYTCTBYIOIIMM €MY YBEIMUYEHHUEM AHTPOIOTEHHOIo Ipecca Ha
IIPUPOJHBIE SKOCUCTEMBI, BUJJOBOI COCTaB PACTUTENIBHBIX COOOILIECTB MIPETEPIIEBACT 3HAUNUTEIILHBIE
M3MEHEHMsI, 4YTO CKa3blBaeTCI HA YpPOBHE OHMOJOIMYECKOIO pPa3HOOOpa3Hs, HCUYE3HOBECHHUU
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6 M3MEHEHUNA BO ®JIOPUCTUYECKOM COCTABE PACTUTEJIbHBIX COOBHIECTB...

HEKOTOpBIX BUIOB PACTEHMM M MOSIBIEHUM HOBBIX AJI M3ydaeMoil Teppuropuu. Kimmatuueckue
U3MEHEHHUs, (UKCUpyeMble BO BTOpOW monoBHHE XX BEKa, BEPOSATHO, MOTYT MPUBOAUTH K
CMEILEHUIO TpaHMI] apeajioB HEKOTOPBIX BHJIOB, 4YTO TAK)KE OTPAKAETCS B BHUJIOBOM COCTaBE
PacCTUTENBHBIX COOOIIECTB.

AHanM3 CHUCKOB MCUE3HYBUIMX W BHOBb IMOSIBUBIIMXCS BHJOB PpACTeHHM, WX 53KOJOTrO-
[IEHOTHYECKHUE U Teorpaduyeckre XapakTEepUCTUKH MOTYT CIYXHTb HWHIWKATOpAaMH W3MEHEHUU
MPUPOAHON Cpelbl W JaThb OCHOBAHME JUIsl MPOTHO3a PAa3BUTHS PACTUTENBHBIX COOOIIECTB B
Oyayiem, AaTh MpeACTaBICHUE O MOTEHIMAIBHON (hjope pernoHa. MHOTHME COBpEMEHHBIE paOOTHhI
reo00TaHUKOB KOHIEHTPUPYIOT BHUMAaHNUE HA TOTEHUIUATBHON (hope B CBSA3U € MPOOIEMOI OLIEHKH
U COXpaHeHUus Ouonormueckoro pasnoodOpasus (Moposzosa, 2009; CmupHoBa u ap., 2015, Worz,
Thiv, 2015; CmupnoBa, TopomoBa, 2016). OmHako JOCTAaTOYHO PEAKO HWMEETCS BO3MOKHOCTH
CpaBHUTH (JIOPUCTHYECKUE CHUCKM KOHKPETHOI'O pailoHa, COCTaBJIEHHBIE C BPEMEHHBIM IIIaroM
6omnee yeM B 60-80 net (Canbaukos, 2005). MoHorpadus 3aMe4aTeIbHOTO POCCHICKOTO OOTaHHKA
WBana Anekcanaposuua [lepdunseBa «®@aopa CesepHoro kpas» (1934-1936), cocraBneHHas mo
€ro MHOTOJIETHHUM HaOmoAeHUsAM ¢ Hadaiga XX BeKa, MPEACTaBiseT MOJHBIA CIHCOK BHJIOB
COCYIUCTBIX PaCTEHHUI C yKa3aHHEM MECT UX MPOU3PACTaHUs IO ye3/1aM ApXaHrelnbCcKoi IryOepHun
U rnpuMbIkarommM obmactsaMm. Haumbas ¢ 90-x rr. XX-ro Beka B YCTBSIHCKOM paioHE
ApxaHrenbckol 00JacTH MPOBOIATCS HCCIENOBAaHUA COTPYIHHKaMH Kadeapsl Ouoreorpadpuu
reorpaduyeckoro ¢akynprera MI'Y umenun M.B. JlomoHOCOBa, BKiIrO4asi moapoOHOE H3Y4YCHHE
BUJIOBOTO COCTaBa PACTHTEIBHBIX COOOILECTB IEHTPaJbHOW W I0KHOW 4acTu paiioHa (Prnopa u
dayna ..., 2003; JleonoBa, I'opsunoBa, 2019). B wurore mHoroneTHux HaOMIOIEHUNA COOpaH
JOCTaTOYHO IMOJIHBIA CIHMCOK BHJIOB, CPAaBHUMBIA MO 00BbeMy ¢ JIOKaldbHBIMH (hropamu Benbcka,
Kotnaca, Bepxneit Torimer (ILImuar, 2005).

Lenbto pa®oOThHI SIBISCTCS BBISBICHUE IUHAMHUKH (DIOPHCTUYECKOTO COCTaBa PACTHUTEIHHBIX
COOOMIECTB CPEAHEH Taliru Ha TMpUMeEpe Y CThIHCKOTO paliOHA B YCIOBHSX W3MEHSIOMICHCS CPEIIbI
Ha OCHOBE CPaBHEHMS PAa3HOBPEMEHHBIX (DIOPHCTUYECKUX CIUCKOB MEPBOI MOJIOBUHBI XX BeKa U
Hadana XXI Beka W uUX HWHTepnperanus. B 3agaum ucciaegoBaHUs BXOAWIO COCTaBICHHE TIO
oubnuorpaduyeckuM JaHHBIM TAKCOHOMHUYECKOTO CIHHCKAa BBICIIUX COCYIHCTBIX pPAacTEHHH,
MPOU3PACTAIONINX HA MCCIEAYEeMON TEppUTOPUU B Haudaje XX BEKa, W NPUBEICHUE €ro K
COBPEMEHHOM TAaKCOHOMHYECKOM HOMEHKJIAType; CPaBHHUTEIbHBIN aHanu3 (IIOPUCTHUECKUX
cnucKoB Hadajga XX BeKa U COBPEMEHHOTO Meprojia Mo TAaKCOHOMHUYECKOMY COCTaBY; BBISIBICHHE
HKOJIOTO-IICHOTHUECKUX U TeorpadUuecKux XapaKTEepUCTHK TEX BHUJOB pACTCHUH, KOTOpHIE
COCTaBJISIOT pazfNuyusi 0OOMX CHHCKOB; HMHTEPIpETAIs IOJYYEHHBIX Ppe3ylbTaTOB Ha OCHOBE
COIIOCTABJIEHUS C WM3MEHEHUSMHU IPUPOAHOM Cpelsl B M3ydaeMblil nepuoj. [luHamuka BUAOB
pacTeHMii, HaXOASIIMXCSl Y TPaHMIIBI apeayioB MO JaHHBIM 3a TOT K€ BPEMEHHON OTpe30K, Oblia
paccmoTpena Hamu panee (EpemeeBa, Jleonosa, 2022).

MarepuaJjbl 1 METOABI

Jlnis u3yueHusi BUIOB PAacCTCHUH, COOpAHHBIX M ONMMCAHHBIX B Hadane XX BeKa, HCIOJIb3YyeTcs
monHorpadust U.A. [lepbunseBa «dmopa CeBepHoro kpas» B 3 Tomax, Beimemias B 1934-1936 rr.
Jlnst aHanmu3a coBpeMeHHOM (uiopsl B3siTa kKHura «®nopa u (ayHa cpeqHeil Taiiru ApXxaHTreabCKon
obnactu (Mexaypeube Ycrbu M KOKIIEHBIH)», W3TaHHAS COTPYIHUKaMHU Kadeapbl ounoreorpadun
MI'Y B 2003 rony ¢ nomonHeHussMu nociennux jer (Jleonosa u np., 2021). Ins npoBepku u
MOATBEPKIICHUSI aHAJTM3UPYEMBIX JIaHHBIX HCIOdb30BaHa pabora B.M. llImuara «®nopa
Apxanrenbckoir obmactu» (2005). Teppuropust uccriepoBaHus — I0KHas 4acTb ApXaHTeNbCKOM
o0yacTi, B TpaHHIAX IEHTPAILHOM W IOKHOW dYacTel YCThIHCKOrO paiioHa ApXaHTEIbCKOU
obmactu (puc. 1), B mpounuioM OTHOCUBIIHMXCS K Bomorojackoii obmactu, mo 1929 r. HocuBmias
Ha3BaHue Benbckuit  yesnm (puc. 2). g KOPpPEKTHOTO CpaBHEHHS TPU  COCTABICHHUH
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¢bnopucTryeckoro cnrcka Ha Hadano XX Beka u3 MoHorpaduu M.A. IleppunbeBa BIOHpanucey e
BUJIbl PACTEHUH, KOTOPBIE ObUIM OTMEUEHBI aBTOPOM UMEHHO U1 3TOH TEPPUTOPHH.

Teppuropus ucciie0BaHUs PACIOIaracTcss B MEXKIypeube IPUTOKOB p. Baru — pp. Yereu u
Kokuenery, B mpeenax YCTbSHCKOTO IIATO, CIOXEHHOI'O MEPreiisiMU, NEeCKaMH, I10JIOMUTaMH,
U3BECTHAKAMU  ITIEPMCKOTO  BO3PACTa,  MEPEKPBITBIMM ~ OTHOCHUTENBHO  MAJOMOIIHBIMH
YETBEPTUYHBIMU OTJIOKEHUSMU: JIEAHUKOBBIMUA BAJIYHHBIMU CYIJIMHKaMH, O03€pPHO-JIEIHUKOBBIMU
CYIJIMHKaMH U CyHecs MM, (QIIOBHOINIANUAIBHBIMU MECKaMU M CYNECSIMH MOCKOBCKOI'O BO3pacTa.
C yyacTkamMu HeETJIyOOKOTO 3ajieraHusi KapOOHATHBIX MOPOJ CBS3aHO PACIPOCTPAHEHUE JIEPHOBO-
KapOOHATHBIX MO4YB, B TO BpeMs KaKk 30HAJIbHBIMU SIBJISAIOTCS IOA30JMCThIE IOYBBI
(Xopowies, 2005). Knumar TteppuTOopuM YMEpPEHHO-KOHTHMHEHTAIbHBINA, C IPOAOHKUTEIBHON
XOJIOAHOW 3MMOW W YMEpPEHHO TeruibiM JieToM. [IpuBeneHHple B Tabmuie | KIMMaTHdecKue
nokazarenu mo craHuuud ToreMma (Bororoackas obnacth) Ha mepBylo TpeTb XX Beka U
COBPEMEHHBIN NEPHOJ WIIIOCTPUPYIOT 3aMETHOE IOBBILICHUE TEMIEPATYP U KOJIMYECTBA OCAIKOB
3a 9TOT IIEPUOLL.

Puc. 1. Paiton n3ydeHust Ha COBpEMEHHON KapTe ApXaHTeabCKOW 0051acTh (KpaCHBIM KPYT).

Bce Tabnmubl ¥ rpauKu MOCTPOEHBI aBTOpPaMU Ha OCHOBAHUU OTKPBITBIX U CBOOOJHO
pacrpocTpaHsieMbIX MeTeopojoruueckux naHHbIX Poccum u ObiBmiero CCCP (Bynbiruna u ap.,
2021). bonee moapoOHO M HATJISITHO TUHAMUKY U TPEHIbI K3MEHECHHS CPEIHETO0BBIX TEMIIEpaTyp,
YBIQKHEHUS M CYMMBbI aKTHUBHBIX TemmepaTyp ¢ 1925 mo 2020 rr. B mpeaenax TEppPUTOPHUH
HCCIIE0OBAHMS MOYKHO TTPOCIIEIUTH IO MIOCTPOCHHBIM Ipadukam (puc. 3).

B ycnoBusax cnmaboro apeHaka rofoBasi CyMMa OCaIKOB HE OOecledeHa SHEPreTHYECKUMHU
pecypcamMu AJisl UCHApEHMsl, YTO OOYCIIOBIMBAET YAaCTUYHOE 3aJepXKaHUE BIaru U 3a0o0jauyuBaHHE
Ha BoJoOpa3zienax. B ruaposiornyeckoM OTHOLIEHWH TEPPUTOPHUs MPEACTaBisieT co0oil Xopoiio
JIPEHUPOBAHHYIO PaBHHHY C OOECIEYEHHBIM IOYBEHHO-TPYHTOBBIM CTOKOM M TI'yCTO-pa3BUTON
CEeThIO peK M MaJbIX peyek. Crenuduueckoil 4uepToil OONBIIMHCTBA PEK SABISETCS BIOKEHHOCTh X
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JOJIMH B OBIBUIME PYCJIa MOTOKOB TalbIX JICIHUKOBBIX BOJ M O3€PHO-JCTHUKOBBIX JEHPECCUN
penbeda, CIOKEHHBIX (UIIOBHOINIALMAIBHBIMU OTJIOKEHUSIMH. B CBA3M ¢ 3TUM pa3Mepbl U
BpPE3aHHOCTh JIOJIMH JaXe Malbix pek (p. 3asubs) Bechbma Benuku (orto 1). Ha oOmupHBIX
BOJIOPA3JCIBHBIX TMPOCTPAHCTBAX (HOPMUPYIOTCS KpynHble onurotpodusie (¢oto 2) Oomora

(I'opbynoBa u ap., 2014).

Puc. 2. Paiton uccnenoBanus Ha kapre Bomoroackoit ryboepuun (Benbckuii ye3q) B rpaHuniax

Havana Beka (Stielers Hand-Atlas, 1905).

Taoiuna 1. JluHaMuKa KJIMMaTUYECKUX IOKa3aTeliel Ha TEPPUTOPUU HCCIEIOBAHUS B TEPBOU

nonoBrHe XX u B Havuasie X XI BB. o gaHHbIM MeTeocTtanuuun ToteMa (bynbiruna u ap., 2021).

KanMmaTnueckne nmoka3aTeau

1925-1935 rr.

2010-2020 rr.

Cpenuneronosas Temneparypa, °C +2.4 +4.0
Temmneparypa suBaps, °C -11.5 -11.1
Temmneparypa urois, °C +17.9 +18.2
Cymma akTuBHEIX Temmeparyp, °C, cpennss 3a 10 jer 1770 1960
CpenHero10Boe KOJIMYECTBO OCAJAKOB, MM 570 650

B pacTtuTenpHOM NOKpOBE MPeoOIagaroT pa3iIM4HbIC THIBI TaeKHBIX JIECOB, 00pa30BaHHBIX
enpto ¢uHckon (Picea x fennica (Regel) Kom) u cocHoil oObikHOBeHHOU (Pinus sylvestris L.;
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¢doro 3), BTOpHUHBIE Jieca 00pa30BaHbl MPEUMYIIECTBEHHO Oepe3oi moBucioit (Betula pendula
Roth) u nmymmcroit (B. pubescens Ehrh.), pexe ocunoni (Populus tremula 1.) m onpxoi cepoit
(Alnus incana (L.) Moench), u3peaka BcTpeyaroTcst 00j0Ta, OONbIIEH YacThio OOJIECEHHBIE, a

TaKKe JyroBble coOOIecTBa B IOWMax pek.

bnarogaps mMpokoMy pacnpoCTpPaHEHHUIO

IJIOIOPOJIHBIX JIEPHOBO-KApOOHATHBIX ITOYB IOKHAS YacTh ApPXaHTEIBCKON OOJacTH SBIACTCS
PETHOHOM JIaBHETO CEIhCKOXO3SIMICTBEHHOTO OCBOCHHUs. Ha OBIBIIMX CENbCKOXO3SICTBEHHBIX
YTOJbAX Ha BOJ0COOpax MpoucxoauT (GOPMHPOBAHHUE CYXOJOJBHBIX JIYTOB C TOCIEAYIONIEH HX
Tpa"cdopmarieit B iecHbie coodiectBa (¢poto 4). B nieHTpanbHON U CEBEPHOU YacTH Y CThSIHCKOTO
paiioHa 00JIBITIOE BIMSHUE HA MPUPOIHBIE KOMITJIEKCHI OKa3bIBAIOT PYOKH Jieca.
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Puc. 3. Knumarnueckue TpeHabl 3a UCCIENYyEMBbIH IIEPUOA 110 AJAHHBIM MeTeocTaHuuu ToTpMma: a —
temneparypsl (°C), 6 — cymma akTuBHBIX Temmeparyp (> 10°C), B
CPEIHEroZI0BOE KOJIMYECTBO OCAIKOB (MM).
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®oto 1. Jlanamadt MOPEHHO-3PO3UOHHON PaBHUHBL, Y cThsHCKUH paiioH (poTto H.B. JleoHOBOI!).

®oTo 2. BepxoBoe KycTapHUYKOBO-C(HarHOBOE ¢ COCHOM 00JI0TO Ha BOJOpa3/ee
(doro H.b. JIleoHoBOIA).
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®oT10 3. CoCHIK KyCTapHUYKOBO-JUIIAHUKOBBIH B oauHe p. Kokmensru (¢poro H.b. JIeonoBoit).

®oto 4. 3apacTaromue 3anexu B fonuHe p. 3asubeit (poro H.b. JleoHoBOI).
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IIpu 3TOM NECUCTOCTH palioHa B LIEJIOM IIOCTENIEHHO HapacTaeT ¢ Hadana XX Beka: B 1910-1920 rr.
OHa cocTaBJsia okoiio 85.5% (6wBIIMi Benbekuil yezn Bonoronckoit o6mactu), B 1990-x — 88%,
a B Hacrosmee Bpems yxe 92,6%. IlpupocT necucTocTd BO MHOTOM OOYCJOBJIEH 3apacTaHUEM
OpOIICHHBIX CENbCKOXO3IUCTBEHHBIX YJ4acTKOB. TeM He MeHee, CTOUT OTMETUTh, UYTO 3apacTaHue
UAET B OCHOBHOM 3a CYET JIMCTBEHHBIX MTOPOJI, YTO BHOCUT U3MEHEHMSI B €CTECTBEHHYIO CTPYKTYpY
necHbIXx cooOmiectB. Hambosnee cuibHON TpaHchOpManuy TOABEPraercss 4acTh paiioHa BOIM3H
xene3noit goporn Apxanrenbck — Konoma — Kortmac. Takum o0pa3oM, OMOTHYECKHH TTOKPOB
TEPPUTOPUN B 3HAYMTEIHHON CTENEHW M3MEHEH B XOje aHTpororeHHoro BinusHus (I'yceB u ap.,
1994; ®mnopa ..., 2003).

Jnst cpaBHEHUS! (IOPUCTHUECKUX CIUCKOB HMCIIOIB30BaHBI OOIICTIPUHATHIC XAPAKTEPUCTUKH:
TaKCOHOMHMUYECKUI COCTaB, NPUHAAICKHOCTh K TpyHnnaMm JKU3HEHHbIX (OpM, 3IKOJIOro-
[IEHOTHYECKUM rpynmnam u reorpaduueckum snemeHTam (FOpues, 1968). OcoOblii uHTEpEC AJs
aHauM3a TEHJICHUMH H3MEHEHUs (DIOPHCTUYECKOTO COCTaBa COOOILECTB MPEACTABISIIOT TaKHe
MoKa3aTey, Kak JI0Jsl BUJOB PACTEHHH YCIOBHO KOPEHHBIX TaeXKHBIX JIECOB (BHABI OopearbHOU
HKOJIOTO-LIEHOTHUYECKON IPYMIIbI), I3MEHEHUS B COCTaBE BUJIOB, HAXOSIIMXCS HA TPAHULIE APEATIOB,
YHUCIO BHUJOB HApYIIEHHBIX MECTOOOMTaHMH W T.O. Mepbl CXOJACTBAa NPOAHATU3HPOBAHBI C
nomoIpio ko3¢ punuentoB XKakkapa, Crepencena (Ilmuar, 1984); pacuera Tay-ko3dpdunnenra u
koapduuuenta Cnimpmena (Ymnanona, 2018).

CoBpeMeHHass HOMEHKJIAaTypa BHIOB COCYIAHMCTBIX pacTeHUil NpuBeAeHa 10 pabore
C.K. YepenanoBa (1995) u snekrponnsiM pecypcam Ilmantapuym (2022) u The Plantlist (2022).
XapaKkTepUCTUKU 3KOJIOrO-IIEHOTUYECKUX TPYI, JKU3HEHHBIX (POPM PACTEHMH M 3KOJOTMUYECKUX
mKan 1no JlaHaonbTy MpHUBENEHBI B COOTBETCTBMM C 0a3o0if maHHbIX lLleHTpa mo mpoOiemam
9KOJIOTUU U MPOAYKTUBHOCTH jJecoB PAH (2022), xapakTepUCTUKHU JOJTOTHBIX ¥ MIUPOTHBIX TPYIIIT
apeaJioB pacTeHUI MpHUBeJEHBI 10 TaHHBIM psiaa myonukauuit (Mejzel, 1965; Hocosa u ap., 2004;
baza nannbIx ..., 2022).

Pe3ysabTarsl M UX 00Cy:KIeHHE

DIOpUCTUYECKUHN CMUCOK HAa Hadayio XX BEeKa HACUUTHIBAET 624 BUIA COCYAUCTBHIX PACTECHUU
u3 80 cemelicTB, coBpeMeHHBIH — 547 BumoB u3 79 cemeiictB. CpaBHeHHE OOOHMX CIHCKOB
MOKa3bIBAE€T, YTO B COBPEMEHHOM clHCKe He oTMeueHo 140 BuaoB u3 95 pomoB u 41 cemeiicTsa,
npucyTcTBoBaBIUX B cnucke M.A. IlepdunbeBa, X0oTs B TO e BpeMsi B HEM MOsBIsETCS 69 BUI0B
u3 57 ponoB u 31 cemeiicTBa, HE OTMEUYEHHBIX B CITUCKE MEPBOM MOJOBUHBI XX BEKa.

CxoacTBo ABYX (DJIOPHCTUYECKHUX CIHMCKOB oleHHBaeTcss Ha ypoBHe 70% mo XKakkapy u 83%
o Ceeperceny (IlImuar, 1984). Kosddumumentsr xoppensuuu Crnupmena u Kenpgamna,
paccuuTaHHBIC [UIS ABYX Pa3HOBPEMEHHBIX CIIMCKOB, IMMOKA3BIBAIOT, YTO MEXKIY HHUMH OTMEYACTCS
cmabas orpunarenbHas koppesiuus (puc. 4). IlodyueHHbIE MOKa3aTen, BEPOSITHO, CBS3aHBI CO
CHIDKEHHEM 4YHClIa BHUJIOB C Hayanma XX BeKa MPHU COXPAaHEHWHM OTHOCHTEIBHOH OOIIHOCTH
(hIOpUCTUYECKOTO COCTaBA.

CocTaB nepBbIX 10 YUCIEHHOCTH JIECATH CEMEHCTB 000MX CITMCKOB OJM30K: OHM HAYMHAIOTCS C
Tpex Beaymux ceMelcTB bopeansHOl (dumopucTuueckoit obmactu — Asteraceae, Poaceae u
Cyperaceae, ogHAaKO Jajee HECKOJbKO PA3IMYAIOTCS MO COOTHOMICHHIO (Talil. 2). YMEHbIIaeTCs
nons npenacraButenei Caryophyllaceae, Ranunculaceae, Orchidaceae, Lamiaceae; Bo3pacraer mosst
Rosaceae, Fabaceae, Brassicaceae, Ericaceae, Plantaginaceae (tabm. 2, puc.5). BepostHO, 3TH
M3MEHEHUS XapaKTepU3yIOT yBEJIWYEHHE [0 aJBEHTHBHBIX MpeicTaBUTeNell  000O0BBIX
(Anthyllis macrocephala Wender., Lupinus polyphyllus Lindl.,, Medicago x varia Martyn),
KkpectonBeTHbIX (Lepidium densiflorum Schrad., Lepidium ruderale 1.) B HapyleHHBIX
MECTOOOMTAaHUAX. B TO ke BpeMsi  COKpallleHWe 4YHucia BHJOB  JIIOTHKOBBIX  (Anemone
ranunculoides L., Anemone sylvestris L., Pulsatilla patens (L.) Mill. u np.) u opxunasix (Calypso
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bulbosa (L.) Oakes) cBUIETENLCTBYET, BEPOSTHO, 00 UCYC3HOBEHUH MECTOOOMTAHUN 3TUX BUJIOB B
XO0JIe aHTPOIIOTCHHBIX HapylieHui JsecHbIx coobmectB (Kpacnas knura ..., 2008, 2020).
Taxxe HE0OXOIUMO OTMETHUTH, UTO XO0Ts1 Cyperaceae COXpaHSIOT TPEThe MECTO B CITUCKE, YHCIIO MX
BHUJI0B yMeHb1IMIIOCH € 53 10 30.

Puc. 4. Pacuer xoadpduuuentoB koppemsauuu mno Cnupmeny (1) m Kenpmammy (2) miast nByx
(bnopuctrueckux crckop ObuT BioHEH B iporpamme STATISTICA, Version 10.

Tab6auna 2. IlpeacraBieHHOCTh CEMEWCTB W UX MECTO B CHHMCKax (JIOpbl pailoHa B IepBOU
nosioBuHe XX 1 B Hayasie XXI BB.

®aopa no U.A. Ileppuabeny ®10pa YCTLAHCKOIO pailoHa
CeMeiicTBO Ha 1930 r. Ha 2020 r.
YucJio BUAOB MecTo YucJso0 BUIOB MecTo
Asteraceae 60 1 66 1
Poaceae 58 2 46 2
Cyperaceae 53 3 30 3
Caryophyllaceae 29 4 21 6
Rosaceae 28 5 27 4
Fabaceae 23 6 26 5
Ranunculaceae 23 7 18 8
Brassicaceae 22 8 20 7
Orchidaceae 20 9 16 12
Lamiaceae 19 10 16 13
Apiaceae 18 11 17 11
Ericaceae 18 12 18 9
Plantaginaceae 16 13 18 10
Salicaceae 16 14 14 14
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Takxe He UCKITIOYEHO, YTO YacTh PAHHEUBETYIIUX pacTeHUil (Anemone spp., Pulsatilla patens) ue
OTMEYEHa B COBPEMEHHBIX HCCIICOBAHUSAX B PE3yJabTaTe HEIOCTATOYHOCTH NAHHBIX CE30HHBIX
BECEHHUX HaOMIOJeHMA. 3Ha4YeHHUsS POJIOBOrO KOI(PQUIMEHTA, T.. OTHOIICHWE YHCIAa BUIOB K
grciy pogoB (Tonmaue, 1974) cocraBustoT aiiss coBpeMeHHOTo (iopuctudeckoro crucka 1.90,
st cniucka LA, Ilepdunseda — 2.01. TTockonbKy BelmnurnHa poaoBOro Kod(duimenTta, coraacHo
AN. TonmaueBy (1974), cBUACTENBCTBYET O COOTHOIICHWHM ABTOXTOHHBIX W AJNIOXTOHHBIX
TEHJICHIIUHA BO ()JIOPOTEHE3E, TO HEKOTOPOE CHIDKEHHE ITOr0o KO3 UIIMEHTAa CBUACTEIBCTBYET 00
YCHUJIGHUW MUTPAIIMOHHBIX MPOIECCOB HA COBPEMEHHOM JTare.

a) = Asteraceae
= Poaceae
Cyperaceae
Tipotie = Caryophyllaceae
359, = Rosaceae
Cyperaceae
ypg(y Caryophyllaceae " Fabaceae
2 50, = Ranunculaceae
Salicaceae Rosaceae ™ Brassicaceae
3% / 4% = Orchidaceae
Plantaginaceae Fabaceae = Lamiaceae
3% / 4%, = Apiaceae
Ericaceae Ranunculaceae ™ Ericaceae
3% / |1 \ 4%, = Plantaginaceae
Apiaceae Lamiaceae Orchidaceae Brassicaceae = Salicaceae
3% 3% 3% 3% npoune
6) = Asteraceae
= Poaceae
Cyperaceae
Cyperaceae = Caryophyllaceae
IIpoune / 6% = Rosaceae
35% Fabaceae
/_Caryophyllaceae = Ranunculaceae
4% :
Salicaceae \ Rosaceae - gra;s.;caceae
304, - . = Orchidaceae
Plantac > = Lamiaceae
an a:il/zlaceae\ —Faba})ceae [ ] Apiaceae
Ericaceae ~__Ranunculaceae 5% = Ericaceae
3% / | | N% " Plantaginaceae
Aple(l)ceae Lamiaceae Orchidaceae Brassicaceae = Salicaceae
3% 3% 3% 4% npouue

Puc. 5. TakcoHOMHYECKHE CIEKTPbI (PIIOPHUCTUYECKOTO COCTaBa COOOLIECTB TEPPUTOPUH B IEPBOH
nooBrHe XX Beka (a) u B Hadasie X XI Beka (0).

JanbHedmmii aHanu3 (QIOPUCTHUECKUX CIUCKOB 0a3MpyeTcs Ha XapaKTePUCTHKAX TE€X BHJIOB
COCYAMCTBIX pACTeHHMH, KOTOpble M3MEHWIH CTaTyC <«IIPUCYTCTBUSA/OTCYTCTBUS» B IBYX
Pa3HOBPEMEHHBIX CIIUCKAaX TI0 TaKWM XapaKTepPHCTHKaM, KaK COCTaB IKH3HEHHBIX (opM,
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reorpaUuECKUX JIEMEHTOB U IKOJIOTO-IICHOTUYECKHUX TPYIIIL.

B cocraBe swcuznennwix ¢oopm pacTUTETBHBIX COOOIECTB U3y4aeMOU TEPPUTOPUHN MTPE0dIIaatoT
MHOTOJICTHUE TpaBbl (TEMUKPUNITOPUTHI), KOTOPBIE COCTABISIOT JIBE TPETH (IOPUCTUUECKUX
CIHUCKOB 3a 00a mepuona (tadm. 3). B cocraBe BuI0B, BHOBL OTMeueHHBIX B 2000-x romax u He
OTMEYEHHBIX B TPOILIOM BEKEe, 3THU JOJM COXPAHSIOTCS TJIaBHBIM 00pa3oM B OTHOIICHUU
MHOTOJICTHUX TpaB. 3aMETHbIE W3MEHEHHS KacaloTCs BOJHBIX pacTeHUH (relmopUTOB), KOTOPHIX
oonpiie B criucke U.A. [lepdunbseBa, kak U 0gHOJIETHUKOB (TepoduToB; puc. 6). K mpumepy, He
OTMEUYEeHBl TaKWe BOIHBIC pacTeHus, kKak Utricularia vulgaris L. wu Sparganium natans L.,
OTCYTCTBYIOT OHOJIETHUKHU Myosotis micrantha Pall. ex Lehm., Draba nemorosa L. n np.

Tabauna 3. CoctaB )KU3HEHHBIX (DOPM paCTEHHI B pa3HOBPEMEHHBIX (DJIOPUCTUYECKHUX CITHCKAX.

B cniucke 1920-1930 rr. B cniucke 2000-2020 rr.
K
M3HEHHbIE (OPMBI KOJIHY€ECTBO xoas, % KOJINYeCTBO xoas, %
BH/IOB BH/IOB
danepopuTh 45 7 42 8
XamepuTh 21 3 21 4
['eMukpunITOUTHI 419 67 371 68
Kpunrodurst 14 2 13 2
Tepodutsr 97 16 80 15
['enodutsr 28 4 20 4
Bcero 624 547
100
90
80 7
70 77
g 60
= 50 7,
2 40 1 /
2 30 7/
s 20 1 / /
= 10 7/ 1/
0 +—mmFA e H
«1&} «t@& > q@o* «150& &1@&
K X X & K
& N
Qgﬂ ‘_\3@‘ & &8 <
8° «
& 7KuznenHbie (popMblI

B BHOBbL OTMEUYEHHBIE A He ormeueHHBIE

Puc. 6. CooTHolieHre TPenCTaBUTENICH OCHOBHBIX JKM3HEHHBIX (opM mo PayHkuepy B cocTaBe
BHOBb OTMEUEHHBIX (2) 1 00Jiee He BCTPEUYCHHBIX (0) BUIOB COCYTUCTBIX PACTCHHIA.

Cocmae eeocpagpuueckux snemenmos. Bo ¢diope pailoHa ¢ BBICOKUM HPEUMYIIECTBOM
peo0iaaloT BUIbl OYE€Hb IIMPOKHUX apeanoB (Tabn. 4) — eBpasuarckue (35%) u eBpasuaTcko-

ceBepoamepukanckue (35%), uyTo B 1eNOM XapakTepHO s (QIOphl OOpEaNbHBIX JIECOB
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(Tonmaues, 1974). Buasl eBponeiickue, UMEIOLINE CBOMM BOCTOYHBIM MPEAEIOM Y paibCKUE IOPBI,
cocTaBisioT Beero 12%, a eBponeiicko-3anannocudupckue — 15% (I'opOynosa u ap., 2014).

Tab6auna 4. CocrtaB IMUPOTHBIX U JIONTOTHBIX apeajioB B COBPEMEHHOH (ope VYCThsIHCKOTro
paiioHa.

Yucio Yuciao
IlInpoTHbIe THIILI apEaJIOB JloroTHbIE THIILI APEAJIOB
BH/I0B BH/I0B
I'unoapkTuuecko-0opeanbHbIN 62 EBpomnelickuii 70
TaexHbIi 85 EBpozanagnocubupckuit 81
[[InpokonecHoM 195 EBpocubupckuit 15
[I1poKOAMCTBEHHOJIECHOM 10 EBpaszuarckuii 176
[I1poKOAMCTBEHHOJIECHOM- N
. 11 Bocrounoa3suarckuii 2
JIECOCTEITHOM
EBpoa3zuarcko- 180
. CEBEPOAMEPHUKAHCKHI
[Tmropu3oHaNbHBIN 183 .
CeBepoaMepuKaHCKUI 10
KocmononuTHsii 2

[To mupoTHOMY pactpenencHuio Bo (iaope OOJBIIOEe YHCIO THMOAPKTUIECKO-OOPEATbHBIX U
TaexkHbIX BuAOB (okosno 30%). Jlocrarouno Oombiioe ydyactue (Tabn. 4) NPUHUMAIOT BHIBI
IIUPOKOJIECHBIE — XBOWHO-IITMPOKOJMCTBEHHBIX JIECOB M IIMPOKOJIMCTBEHHBIX JIECOB (B CyMMe
okoiio 35% c¢mnopsl). UHTEpecHO OTMETUTh, YTO MPOIEHT y4acTHsl BHUJIOB PacTEHHl ¢ apeanamu,
OMM3KUMU K 30HE IMIMPOKOTUCTBEHHBIX JIECOB, IOCTATOYHO BHICOK ISl MIOJ30HBI CPEIHEN U I0KHOU
taiirn u cocrasnser 6onee 10% (I'opOynoBa u ap., 2014). OgHUM U3 TakuX BHJIOB SIBISETCA
KOJIOKOJBYUK MHPOKONUCTHRIN — Campanula latifolia L. (doto 5). [lons mitopru30HAIBHBIX BUOB
cocrasisieT Oonee 30% (tabm. 3).

®oto 5. Konokonpuuk mupokomuctHeii (Campanula latifolia 1.) — Bun, coXpaHWUBIIWNCSA B
penKuX TMOHMEHHBIX MecTooOuTaHusix co BpemeH W.A. IlepdunbveBa u 3aHeceHHslii B KpacHyio
KHUTY Apxanreiasckoi obmactu (2020; porto . JloGpomeiciiosa).
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AHamn3 U3MEHEHUH B COCTaBe PASHOBPCMCHHBIX CIHCKOB IIOKa3aJl, YTO COCTaB JOJITOTHBIX
TPYIIl apeaJioB B IeJIoM OJM30K B 00OMX CydYasx, 3a HCKIIOYCHHEM YBEIMYCHUS YHCIIa
CEeBEPOAMEPUKAHCKUX U EBPOIMEHCKUX BHJIOB B COBPEMEHHOM CIHCKe. B pacmpeneneHun
IIMPOTHBIX TPYII apeasoB MOXKHO OTMETUTh YMEHBIIEHHE YMCJIa THIOAPKTHYECKO-OOpeaTbHbIX
BUJIOB W YBEIIMYCHUE YHUCIIA TUTIOPH3OHAIBHBIX B COBPEMEHHOM (DIIOPUCTHYECKOM CITHCKE, YTO
TAKIKC CBUACTCIILCTBYCT O IMOBBIICHUMU JOJA AABCHTHUBHBIX BHIOB CCBCPOAMCPUKAHCKOI'O U
F0’KHOT'O €BpOIEHCKOTro pacmpocTpaneHus (puc. 7).

a)

KOCMOITOJIUTHBIN
CEBEPOAMEPUKAHCKHI

eBpoa3HaTCKO-CeBepoaMepI/IKaHCKI/Iﬁ FFFFFFFFFFFFFFFFFFTFDR

BOCTOYHOA3UATCKUI
€Bpa3uaTCKui rF FF I F )
eBpOCHOUPCKHIA
€BpO3arnagHoCHOUPCKUi

Tunbl apeaJjioB

€BpOIECHCKHI

20 40 60
YucJjio BUIAOB

()

B BHOBb OTMEUEHHBIC fd He oTMeueHHEBIE

=)}
~

TUTFOPU30HAIIbHBIN
IIAPOKOJIMCTBEHHOJIECHOM-TIECOCTEMTHOM
LIMPOKOJIMCTBEHHOJIECHOM
LIUPOKOJIECHOU

TaeKHBII

Tunbl apeaJjioB

TUIOAPKTUYECKO-00peanbHbIi

60

Yuciio BUI0B

B BHoBL oTMeueHHble [ He oTMeueHHBIE

Puc. 7. U3menenue BUJOB C Pa3HbBIMH TUIIAMH apCajJIOB: 4 — NOJIT'OTHBIC 3JICMCHTEI, 0 — IMUPOTHBIC
9JICMCHTBI.

Oxonozo-yenomuueckue 2pynnel  6u006. AHANU3 U3MEHEHUH  IK01020-YeHOMuUYecKou
cmpykmypbl (HPIOPUCTUIECKUX CIHUCKOB (Tabi. 5, puc. 8) BBISBUI CEPhE3HBIC CIIBUTH B OTHOIICHHUH
HEKOTOPBIX TPYII BUIOB, YTO YKa3bIBAE€T Ha U3MEHEHHE YCIOBUN CYIIECTBOBAHUS PACTUTEIbHOCTH
U TIEPECTPOMKHU CTPYKTYpHI (puTOoLeH030B. Pe3ko, Ha TpeTh, COKPATHIOCh YUCIO BHIOB BOJHO-
OOJIOTHBIX MECTOOOMTaHUN (YTO OBUIO YXKE OTMEUYEHO, KOTrJa TOBOPUIIOCH O COKpAIICHUH
IIPEICTaBUTENEH CEMENCTBA OCOKOBBIX). Taxke 3HaUMMO COKPAaTHUIJIOCh YHCIIO0 HEMOPAJIbHBIX BUJIOB,
KOTOPBIX cTajmo Ha 11 MeHbime, a onmuroTpodHsx BuaoB — Ha 7. IIpm 3TOM B cocTaBe BHIOB,
orMeueHHbIX B 2000-x rr., moutu mnoNOBUHY (46%) COCTaBIAIOT BUIBI JYrOBOM 3KOJIOTO-
LIEHOTUYECKOI TPYMIbI, @ BUIbl HAPYIIEHHBIX aHTPOIMOTE€HHBIX MECTOOOMTaHUM cocTaBistoT 11%
(poto 6, 7). Takum 0OpazoM, OTMEUAETCS SIBHBIH POCT J0JIM BUJIOB, CBA3AHHBIX C aHTPOIOT€HHOU
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NESATEIbHOCTBIO U CBEJIEHUEM YCJIOBHO-KOPEHHBIX JieCOB. OJHOBPEMEHHO YMEHBIIUIOCH YHCIIO
BHJIOB OOJIOT pa3HBIX THUIIOB, XBOWHBIX W HEMOPAJIHHO-CIOBBIX JecoB. KOHKpETHBIC M3MEHECHHS
CTPYKTYpPBI 3€MJICMOJIb30BAHUS IO MMEIOIIMMCS JaHHBIM BBISIBUTH HE yNaloCh, HO COKpAIllEHHE
9rclia BOJHO-OOJIOTHBIX BUJOB U POCT KOJMYECTBA BHUJIOB HAPYIICHHBIX MECTOOOMTAHHIA MOXKET
CBUJICTEIHCTBOBATH O JIETPAJIallii OKOJIOBOHBIX MECTOOOUTAHHWI U TTOBBIIMICHHONW aHTPOIIOTCHHOM
Harpy3ke Ha 9KOCHUCTEMBI B IIEJIOM.

Tabmmpa S. CocTaB 5KOJIOro-IEHOTUYECKMX TIPYNI BUIOB pPacTEHU B Pa3HOBPEMEHHBIX

(bITOPUCTUYECKHX CITUCKAX.

B cniucke 1920-1930 rr. | B ciucke 2000-2020 rr.
JK0JI0T0-IIEeHOTHYECKHE TPYNIIbI KOJHYECTBO KOJIHY€eCTBO
noJst, % nouast, %
BU/I0OB BH/I0OB
Bopeanwhas (Br) 54 9 49 9
HemopanpHas (Nm) 53 8 42 8
Bbopogas (Pn) 33 5 31 6
Jlyrosas (Md) 212 34 200 37
Hutpodunpaas (Nt) 38 6 31 6
Omurorpodnas (Olg) 33 5 26 5
Boano-6omotHas (Wt) 152 24 119 22
Hapymennsix mecrooouranuii (Ant + 16 ) 13 3
Advent)
[Tpoune 33 5 31 6
50
45
40 ) 7
35 /
2 30 ﬁ ty
z 20 / /
e 15 /] L
5 10 7 / 7
: S
O '_-m T -d T .m T T — } T T T } T -H_I
T T PR SR
Y ‘% R @ % Q) & QOO:b
s F
JKO0JIOr0-eHOTHYECKHE TPYINBLI ¥

B BHOBb OTMEUEHHBIE

A He ormMeueHHBIE

Puc. 8. M3MmeHeHHne cocTaBa 3KOJIOTO-IIEHOTHYECKUX TPYIIT B JBYX (IOPHCTHYSCKUX CITUCKAX
(o603Hauenus DI mpuBeneHBI B COOTBETCTBUU C TaOnuIei 4).

Okonoeuveckue amnaumyowl 6u006 pacmenuti. JIJis OUEHKU SKOJOTMUYECKUX MPEANOYTECHUHA
BUJIOB DPACTEHUN B COCTaBE PACTUTEIBHBIX COOOIIECTB 3a pa3Hble MEpPUOJbl BpeMEHH OblIa

npoBCACHA OLCHKAa HUX PACHpCACIICHUA
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KOHTHHCHTAJIbHOCTH, YBJIA)KHCHU, 60I‘aTCTBa mo4yB rymycom mu OCBGH_IéHHOCTI/I 10 .HaH,Z[OJIBTy
(Landolt, 1977). Dxonoruueckue mkansl JlaHa0apTa OBUTH BEIOPAHBI, TOCKOIBKY OHHU OXBaTHIBAIOT
MPAKTUYECKH BECh MCCIIEAYEMbIH CIMCOK BUIOB, MIMEIOT TOUCUHYIO OAIIBHYIO XapaKTEPUCTHKY U
JIETKO COIOCTaBUMBI 1O BceM ¢aktopam. Kakmas mikama mmeer msaTh rpagauuit or 1 mo 5 mo
HapacTaHHUIO JCWCTBUS TOTO MM HHOTO (hakTopa.

®ot0 6. Lotus corniculatus L. Ha o0004MHE TmONA — BHI, OTCYTCTBYIOIIMH B CIIUCKE
N.A. Tlepdunnesa (dboto H.B. JIeonoroii).

®oto 7. 3apociu 6opmeBrka COCHOBCKOTO 1o 6epery p. YcThsa y noc. [lanrans
(¢oro H.b. JleoHoBOIA).
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B nenom pacnpenenenue 4ucia BUAOB B 000MX Pa3HOBPEMEHHBIX (DIOPUCTHUECKUX CIIHCKAX
M0 HKOJOTWYECKUM InKanaMm JlaHmonbTa JOBOJBHO cxomHO (Tabm. 6). OmHako oTMedaercs
MOBBIIIEHUE JIOJIM PACTEHHUH, MPEeINOYUTAIONMX TEIBIA KIMMAT, MOBBIIIEHHOE Y4YacTHe
KCepo(UTOB M ME30KCEPO(UTOB MpPH CHIKEHUH JOJIU TUTPO(UTOB B COBPEMEHHOM COCTaBE
(puc. 9), 9TO corymacyercs W C OONMMH TEHICHIMSAMHM K IOTCIUICHHWIO Kiaumara. [lokasarenn
TpeOOBATENBHOCTH K OCBEUICHHWIO W COACP)KAHUIO TyMmMyca B IOYBE B OOOMX CIHCKaX OBLIH
OJIMHAKOBBI U JUIS YIPOILICHUS BOCTIPHATHUS HE BKIIIOUEHBI B TaOiuIly. MakcumanbHas 10711 BUJOB
NPUXOJUTCSA Ha TokKaszaTtenan B 3-4 Oamia, 4TO COOTBETCTBYET CPEIHUM IOKa3aTeiasiM OoraTcTaa
MOYB U CPEIHEN OCBEMIEHHOCTH.

Tabauua 6. Pacnipenenenue 4mciia BUJIOB PACTEHHH B JBYX (DIIOPUCTHYECKUX CIHCKAX IO HMX
TpGGOBaTeHBHOCTI/I K TCIUTY, KOHTHHCHTAJIBHOCTH M YBJIIAJKHCHHIO II0 3SKOJOTMYCCKHUM MIKAJIaM
JlannomnpTa.

= Temneparypa* KoHTHHeHTAJBbHOCTH** YBiaaxkHenue***

E Yucao BuaoB | Yucao Buaos | Yucsao Buaos | Yucsao Buaos | Uucsio Buaos |  Ywucio BuaoB

Eg B CIIUCKeE B CIIUCKeE B CIIUCKeE B CIIUCKeE B CIIUCKeE B cniucke 2000-
1920-1930 rr. | 2000-2020 rr. | 1920-1930 rr. | 2000-2020 rr. | 1920-1930 rT. 2020 rr.

1 0 0 0 0 18 18

2 56 50 61 53 119 105

3 285 247 372 333 216 201

4 176 161 98 84 154 121

5 20 15 1 113 95

0 1 1 3 3 2 2

IIpumeuanus k tadauune S. *Temnepatypa: 1 — Hanbosee X0I00YCTOHYMBEIE (APKTUUECKUE U
apKTO-aJILIIMICKNE) pPACTeHHs, 2 — XOJOAOyCToWuuBhIe (OOpeanbHbie), 3 — OTHOCHUTEIHHO
XOJIOIOYCTOWYUBBIE BHIBI C MIHPOKUM DJKOJOTUYECKUM JHana3oHoM, 4 — OTHOCHTEIHHO
TETUTOIFOOMBEIC, 5 — UCKITIOYUTEIBHO TEIUIOM00MBEIE. **KoHTHHEHTANBHOCTD: | — BU/IBI, KOTOPBIM
HE00XO0IMM MOPCKOM KJIMMAT (HE TepIAT MepenajoB TeMIEparyp), 2 — BUILI yMEPEHHO-MOPCKOTO
KiuMara (He TEepIT 3HAYUTEIbHBIX TEpPErnagoB TEMIIepaTyp, MO3AHUX 3aMOPO3KOB), 3 — BHIBI
YMEPEHHO-KOHTUHEHTAIBHOTO KJIMMaTa (OTHOCUTEILHO YCTOWYUBHI K MepernaiaM TeMmeparyp), 4 —
BUJIl KOHTUHCHTAIBHOTO KJMMara (yCTOMYMBBI K SKCTPEMalbHBIM IEpernagaM TeMIepatyp), 5 —
BUJBI PE3KO KOHTHHEHTAILHOTO KiIuMaTa (BCTPEYAIOTCS TOJIBKO B MECTaX C AKCTPEMAaTbHBIMU
nepenagamMu Temieparyp). ***Venaxuaenue: 1 — kcepodutsl, 2 — Mme30-KcepoPuThI, 3 — ME30(UTHI,
4 — Me30-TurpouThL, 5 — THIPOPUTHI.

BriBoabI

AHann3 pa3sHOBPEMEHHBIX (IIOPUCTHYECKUX CIIMCKOB, COCTABJICHHBIX Ui PACTUTEIBHBIX
COOOIIECTB CPETHETACKHON TEPPUTOPUU HA Iore ApXaHTEIbCKOM 00J1acTH, Jall BO3MOXKHOCTH
BBISIBUTH AMHAMUKY (iopuctuueckoro cocraBa ¢ 1930-x mo 2000 rr. OOmiee 4uCiIO BHUIOB
COCYIMCTBIX PAaCTEHUH YMEHBIIWIOCHh Ha 77 TaKCOHOB, MpUYEM MO cpaBHeHHUIO ¢ 1930-Mu cnmcok
cokparuics Ha 140 BunoB pactenuit u3 95 ponos u 41 cemelicTBa u yBenuuuics Ha 69 BugoB us 57
pomoB u 31 cemeiicTBa, HE OTMEUYABIIMXCSA 371eCh paHee. IIpu coxpaHeHWUH OOIIETro CXOACTBA
TaKCOHOMHYECKUX CIIEKTPOB 3a 00a Mepuoja OTMEYAeTCsl yBEIUYEHUE TAaKCOHOB U3 CEeMEHCTBa
KpPECTOLIBETHBIX, 000OBBIX U COKpAIllEHUE MPEACTABUTENCH OCOKOBBIX, TIOTUKOBBIX U OPXUHBIX.

AHanu3 5KOJIOro-IEHOTUYECKOTO0 COCTaBa BHUJOB COCYAMCTBIX pPAacTEHUH 3a JBa Iepuoja
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MOKa3ajl POCT BUJIOB HAPYIICHHBIX MECTOOOWTAHWN W COKpAIIeHHE BHUIOB PACTEHUH, OMM3KHX K
KOPEHHBIM COOOIIECTBaM: HEMOpPAIIbHBIX, OOpEaNbHBIX, BOIHO-OONOTHBIX. JlaHHBIE HW3MEHEHWUS,
OUYEBUHO, CBUACTEILCTBYIOT O JAETPAJAllMU JIECHBIX 3€MeNlb MPU COXPaHEHUU OOMIETO YpPOBHS
JIECUCTOCTH TEPPUTOPUHU, OKOJOBOJHBIX U OOJNIOTHBIX MECTOOOWTAHMW ¥ O TMOBBIIMICHHON
AHTPOIIOTEHHON Harpy3ke Ha JKOCHCTEMBI B IIEJIOM, IMOSIBICHUH OOJBIIIOTO YHCIIa BTOPUYHBIX
COOOIIECTB Ha BBIPYOKax, 3a0pOIICHHBIX CEThCKOXO3SIMICTBEHHBIX YTOAbSX, BOIU3U CETUTEOHBIX
TEPPUTOPUH.

0
D 60 ) 60
2 -
e e
S 40 e g = 40
o o
= =
E 20 g - | --------------------- E 20 PR
=) =)
O T I T T T I 1 0 T . T I T T . 1
1 2 3 4 5 1 2 3 4 5
Banabl Banabl
B Temneparypa B Temneparypa
KoHTrHEeHTaIBbHOCTH KoHTHUHEHTAILHOCTE
VBlaxHEeHNE TOYBEI VBiIa)KHEHUE ITOYBEI

Puc. 9. PacnpeneneHue BUIOB pPACTCHHH, W3MEHUBIIMX CTAaTyC MPHUCYTCTBHS/OTCYTCTBHS TIO
HOTpGGHOCT}IM B T€HH006€CH€‘-I€HHOCTI/I, KOHTHHCHTAJIbHOCTH KJIMMAaTa U YBJIA)KHCHUIO IIOYB II0
mkanaMm JlangonpTa: a — JUIS BHAOB, OTCYTCTBYIOIIMX B COBpeMEHHOW Quiope, 0 — Ui BUAOB,
OTMEUYCHHBIX B COBPEMEHHOM (hJI0pE BIEPBEIE.

Knumatnyeckre HW3MEHEHHS, B YaCTHOCTH, TEIUIBIA TPEHJ MOBBIIICHUS CPEIHETOIOBBIX
TEMIepaTyp W VYBEIWYCHUS CYMM aKTHBHBIX TEMIeEpaTyp 3a H3y4acMbId IEepPHOMA, TaKXKe
CKa3bIBAIOTCSA HA U3MEHEHHH (DJIOPHUCTHUYECKOTO COCTaBa COOOIIECTB TEPPUTOPHUH, YTO BBIPA3UIOCH
B YMCHBIICHUU 4YHCIAa 00Jiee XOJOJOCTOWKHX BHJIOB C THIIOAPKTHYECKO-OOpEaNbHBIM apeajoM
(Pinguicula alpina L., Saxifraga hirculus L. u 1p.) ¥ TOSBICHUH B CIHCKE HEKOTOPBIX
TEIUIOJIIOOMBBIX  IIMPOKOJMCTBEHHO-JIECOCTEITHBIX W TUTIOPU3OHAIBHBIX  BHUIOB  (Artemisia
dracunculus L., Gagea granulosa Turcz., Fragaria viridis Weston u nap.). JlaHHBI BBIBOJ
MOJITBEPKIACTCSI M aHAJIM30M H3MEHEHHH SKOJOTHYECKHX MpeanodyreHuii BumoB. CoriacHo
pacmpeeNieHrIo YMCiIa BUAOB IO CTYMEHSIM SKOJOTHYECKUX MIKal JIaHI0IbTa, yBEIUIMIOCH YHCIIO
BHJIOB C TIOBBIIICHHON MTOTPEOHOCTHIO B TETIO0OECTICUEHHOCTH, a TAKKE ME30KCEPO(DHUTOB.

HeobxonmuMo ydecTh, YTO NMOMHMO KJIMMAaTHUYECKUX HW3MEHEHUH, TMOBBIMICHUE 0NU Oolee
TEIUTIOJIFOOMBBIX M MEHEE BIIArOJIFOOMBBIX BUJIOB PACTCHUH COTJIACYETCsl C OOIIeH TEHACHIUEeH K
YBEIMYCHHUIO JTOJU Uy)KEPOIHBIX BHIOB, CPEIU KOTOPBIX OOJIBIIMHCTBO SIBIISCTCS MPHUIICTbIIAMU U3
Oonee 1OXKHBIX pailoHOB (Galega orientalis Lam., Lupinus polyphyllus Lindl., Heracleum
sosnowskyi Manden. u nap.). OnHako uccienoBaHue (IIOpbl Uy>KEPOJHBIX BUAOB M UX POJIU B
coo0IIecTBaX CpeaHel TalTH MPEICTABISACTCS OTACIBHOW TEMOMN MCCIIeI0OBAHMUS.

brazooaprocmu. ABTOpHI BeIpakaroT npu3HaTeabHOCTh H.A. POoMaHeHKo 3a mpeaBapHuTebHOE
coctaBnenue cnuckos (iopst U.A. Ilepdunbena.

Qunancuposanue. Pabota BbemONHeHa B pamkax Tembl HHWP  121051100137-4 (I'3)
«IIpocTpaHcTBEHHO-BpEMEHHAs! OPraHU3aIHsl SKOCHCTEM B YCIOBUSIX U3MEHEHHI OKPYKAIOIIEH Cpeib».
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CHANGES IN THE FLORA COMPOSITION OF PLANT COMMUNITIES
IN THE SOUTHERN ARKHANGELSK REGION IN THE 20" CENTURY
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The study is devoted to the study of changes in the species composition of plant communities in the
middle taiga territory in the south of the Arkhangelsk region based on the analysis of floristic data for
different periods of time. According to the "Flora of the Northern Territory" by [.A. Perfiliev (1934-

1936) a taxonomic list of higher vascular plants growing on the territory of the Ustyansky district

(Arkhangelsk oblast) at the beginning of the 20th century has been compiled, than it has been
corrected in accordance with contemporary taxonomic nomenclature; a comparative analysis of the
floristic lists of the beginning of the 20th century and the modern one compiled for the same territory
has been carried out. There were revealed differences in the taxonomic, ecological-coenotic and
geographical composition of the both lists of vascular plant species; also, the groups of plants’ species
with the presence/absence status changing were compared as separate. Changes in the taxonomic
composition were recorded in relation 140 species of vascular plants from 95 genera, 41 families that
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had reduced nowadays; while 69 species from 57 genera, 31 families have been fixed here for the first
time. While maintaining the general similarity of the taxonomic spectra for both periods, the study has
revealed Cruciferae, Leguminosae taxa increasing and Cyperaceae, Ranunculaceae, Orhidaceae
decreasing in floristic composition. Floristic similarity coefficients, Spearman and Kendall correlation
coefficients as well as generic coefficient have been calculated. With a fairly high similarity of
floristic lists according to Jaccard, the correlation coefficients showed a weak connection; and the
generic coefficient has decreased. Thus, it may indicate a flora identity and biological diversity
reducing due to the environmental changes.

An analysis of the ecological and coenotic composition of vascular plant species over two periods has
showed an increase of disturbed habitats species and a decrease in plant species close to indigenous
communities: nemoral, boreal, wetland.

Climate changes, in particular, the warm trend of increasing average annual temperatures and the sums
of active temperatures over the study period, affected the change in the floristic composition of
communities. Namely, the number of more cold-resistant species with a hypoarctic-boreal ranges has
decreased and some warm-loving broad-leaved-forest-steppe and plurizonal species have appeared.
According to the distribution of the number of species according to the Landolt ecological scales, the
number of species with an increased need for warm supply, as well as mesoxerophytes, has increased.
The proportion of alien species has also increased, most of which are aliens from more southerly
regions (Galega orientalis Lam., Lupinus polyphyllus Lindl., Heracleum sosnowskyi Manden. etc.).
Keywords: floristic composition, plant communities, middle taiga, ecological and coenotic elements,
ranges, alien species.
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Based on the analysis of floristic data for different periods of time, this work studies the species
composition changes in plant communities of the middle taiga in the south of the Arkhangelsk Region.
In accordance with the “Flora of the Northern Territory” by [.A. Perfiliev (1934-1936), we compiled a
taxonomic list of higher vascular plants of the Ustyansky District, Arkhangelsk Region that were
growing there in the early XX century, and then corrected it in accordance with modern taxonomic
nomenclature. We also carried out a comparative analysis of the early XX century list and the modern
one, compiled for the same territory, and found differences in their taxonomic, ecological, coenotic
and geographical compositions, as well as in the groups of species that changed their presence/absence
status. The taxonomic changes turned out to be a decrease in the list by 140 species of vascular plants
from 95 genera and 41 families, while 69 species from 57 genera and 31 families were registered in
the territory for the first time. Although the taxonomic spectra for both periods are generally similar,
the study has revealed that Brassicaceae and Fabaceae taxa increased, but Cyperaceae, Ranunculaceae
and Orhidaceae decreased. We calculated coefficients of floristic similarity, Spearman and Kendall
coefficients of correlation, and the generic coefficient. According to Jaccard similarity coefficient, the
correlation coefficients showed a weak relation, while the floristic lists were highly similar, but the
generic coefficient has decreased. It may indicate that flora identity and biological diversity decline
due to the environmental changes.

An analysis of the ecological and coenotic composition of vascular plants for both studied periods
showed an increase of species of disturbed habitats and a decrease of those that were close to
indigenous communities, such as nemoral, boreal and wetland.

Climate changes, in particular, the increase of average annual temperature and the sums of active
temperatures over the studied period, affected the change in the floristic composition of plant
communities. The number of cold-resistant species of a hypoarctic-boreal range decreased, while some
heat-loving broad-leaved-forest-steppe and plurizonal species appeared. According to the distribution
of the species numbers along the Landolt ecological scales, the number of species with a high need for
warmth increased, as well as the number of mesoxerophytes. The proportion of alien species also
increased, most of which coming from southerly regions: Galega orientalis Lam., Lupinus polyphyllus
Lindl., Heracleum sosnowskyi Manden.

Keywords: floristic composition, plant communities, middle taiga, ecological and coenotic elements,
ranges, alien species.
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Environmental changes, including climate changes, and the evolving agricultural development,
with the following increasing anthropogenic pressure on natural ecosystems, have caused the
species composition of plant communities to undergo significant transformation that affects
biological diversity, leads to disappearance of some species in the studied territory and to
emergence of the new ones. Climate changes in the second half of the XX century can, presumably,
lead to a shift in the ranges boundaries of some species, which also has an effect on species
composition of plant communities.

27


mailto:nbleonova2@gmail.com

28 CHANGES IN THE FLORA COMPOSITION OF PLANT COMMUNITIES ...

An analysis of extinct and new plant species list, as well as their ecological, coenotic and
geographical characteristics can be used as indicators of changes in the natural environment, can
provide a basis for forecasting of the further development of plant communities, and give us an
overview of the potential flora in the studied region. Many recent geobotanical works are focused
entirely on potential flora in connection with assessment and conservation of biological diversity
(Morozova, 2009; Smirnova et al., 2015; Worz, Thiv, 2015; Smirnova, Toropova, 2016). However,
comparing the floristic lists of a particular region, compiled with a time skip of more than 60-80
years, is a rather rare opportunity (Salnikov, 2005). “Flora of the Northern Territory” (1934-1936),
a monograph of the remarkable Russian botanist Ivan Alexandrovich Perfiliev, compiled on the
basis of his long-term observations started in the early XX century, presents a complete list of
vascular plants species, including their habitats and location in the counties of the Arkhangelsk
Governorate (Region) and all the adjacent regions. Since the 90s of the XX century, scientific
expedition of M.V. Lomonosov Moscow State University (Department of Biogeography, Faculty of
Geography) carries out researches in the Ustyansky District of the Arkhangelsk Region, including a
detailed study of the species composition of plant communities in its central and southern parts
(Flora and Fauna ..., 2003; Leonova, Goryainova, 2019). Many years of observations allowed
researchers to make a relatively complete list of species, which can be compared in volume to the
local floras of Velsk, Kotlas, and Verkhnyaya Toima (Schmidt, 2005).

The purpose of our work was to identify the dynamics of the floristic composition of plant
communities in the middle taiga, using the example of the Ustyansky Region in a changing
environment. It was done through a comparison and interpretation of floristic lists for different
periods of time, the first half of the XX century and the early XXI century. Our objectives included
the use of literary sources for compilation of a taxonomic list of higher vascular plants that grew on
the territory in the early XX century, and adjusting it in accordance with the modern taxonomic
nomenclature. We also carried out a comparative analysis of the said lists according to their
taxonomic compositions; identified the ecological-coenotic and geographical characteristics of
those species that make up the difference between the lists; interpreted the results by comparing
them with the changes in the natural environment over the studied period. The dynamics of plant
species, which, according to the data for the same period, grew at the border of their ranges, has
been already considered by us in the earlier work (Eremeeva, Leonova, 2022).

Materials and Methods

To study plant species that were collected and described in the early XX century, we used the
monograph of I.A. Perfiliev, “Flora of the Northern Territory”, published in 1934-1936 in
3 volumes. To analyze modern flora, we used “Flora and Fauna of the Middle Taiga of the
Arkhangelsk Region (Interfluve of the Ustya and Kokshenga Rivers)”, published by the employees
of the Department of Biogeography of Moscow State University in 2003, with recent additions
(Leonova et al., 2021). To verify the analyzed data, we used the work of V.M. Schmidt, “Flora of
the Arkhangelsk Region” (2005).

The study area is located in the southern part of the Arkhangelsk Region, namely, the central
and southern parts of the Ustyansky District of the Arkhangelsk Region (Fig. 1), which used to
belong to the Vologda Region, called the Velsky Uezd until 1929 (Fig. 2). When compiling the
floristic list of the early XX century, for a correct comparison we chose those species from
I.A. Perfiliev’s monograph that were mentioned there for this particular territory of our study.

The studied territory is located between the tributaries of the Vaga River (between the Ustya
and Kokshenga rivers), within the Ustyansky Plateau, which is composed of marls, sands,
dolomites, Permian limestones, covered with relatively thin Quaternary deposits, such as glacial
boulder loams, lacustrine-glacial loams and sandy loams, fluvioglacial sands and Moscovian sandy
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loams. The distribution of soddy-calcareous soils depends on areas with shallow carbonate rocks,
while the podzolic soils are zonal ones (Khoroshev, 2005). The climate of the territory is temperate
continental, with long cold winters and moderately warm summers. The climatic indicators in
Table 1, obtained from the Totma Station in Vologda Region for the first third of the XX century
and for the modern period, illustrate a significant increase in temperatures and precipitation.

Fig. 1. Study region on the modern map of Arkhangelsk Region is marked with a red circle.

Fig. 2. Study region on a map of Vologda Governorate (Velsky Uezd) for the early XXI century
borders (Stielers Hand-Atlas, 1905).
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Table 1. Dynamic of climate indices for the study region in the first half of the XX century and the
early XXI century, according to the data from the Totma Meteorological Station (Bulygina

et al., 2021).

Climate indices 1925-1935 2010-2020
Average annual temperature, °C +2.4 +4.0
Temperature of January, °C -11.5 -11.1
Temperature of July, °C +17.9 +18.2
Average sum of active temperatures for 10 years, °C 1770 1960
Average annual precipitation, mm 570 650

We created our tables and graphs on the basis of publicly available and free meteorological data
of Russia and the former USSR (Bulygina et al., 2021). The more detailed dynamics and trends of
changes in average annual temperatures, humidity, and the sum of active temperatures from 1925 to
2020 for the study area can be seen in the graphs (Fig. 3).

When the drainage is poor, the annual amount of precipitation is not provided with resources
for evaporation, which partially retains moisture and causes flooding on watersheds.
In the hydrological aspect, the territory is a well-drained plain, with a secure soil-ground runoff and
a dense network of big and small rivers. A specific feature of most of these rivers is the fact that
their valleys are embedded into the former channels of the melted glacial waters and lacustrine-
glacial depressions, composed of fluvioglacial deposits. Therefore, the size and embeddedness even
of the small river valleys (for example, of the Zayachya River) are very big (Photo 1). There are
wide oligotrophic swamps (Photo 2) formed on vast watersheds (Gorbunova et al., 2014).

Various types of taiga forest are prevailing in the vegetation cover of the territory,
formed with Picea x fennica (Regel) Kom and Pinus sylvestris L. (Photo 3); the secondary forests
are formed mostly with Betula pendula Roth and B. pubescens Ehrh., and sometimes with
Populus tremula L. and Alnus incana (L. Moench). The swamps are rare and usually afforested, and
sometimes meadow communities are distributed in the rivers floodplains. Due to the wide
distribution of fertile soddy-calcareous soils, the southern part of the Arkhangelsk Region has
a long-term history of agricultural development. Upland meadows form and then transform
into forest communities on the former agricultural lands in the watersheds (Photo 4).
In the central and northern part of the Ustyansky Region lumbering affects significantly the natural
complexes, although the forest cover of the region has been gradually increasing since the
early XX century; it was about 85.5% in 1910-1920 (the former Velsky Uezd of the Vologda
Region), 88% in the 1990s, and 92.6% nowadays. This increase is largely caused by the
overgrowing of abandoned agricultural areas. However, the overgrowing occurs mainly thanks to
small-leaved tree species, which changes the natural structure of forest communities. The most
transformed part is located near the railroad Arkhangelsk — Konosha — Kotlas. Thus, the biotic
cover of this territory has largely changed under anthropogenic influence (Gusev et al., 1994;
Flora and Fauna..., 2003).

To compare the floristic lists, we used generally accepted characteristics, such as taxonomic
composition, belonging to certain groups of life forms, eco-coenotic groups and geographical
elements (Yurtsev, 1968). Such indicators as the proportion of plant species of the conditionally
native taiga forests (boreal ecological-coenotic group), changes in the species composition on the
borders of their ranges, and number of species of disturbed habitats, are of particular interest for the
analysis of trends in changes in the floristic composition of plant communities. We analyzed the
similarity using the Jaccard and Serensen coefficients (Schmidt, 1984), as well as the calculation of
the t-coefficient and the Spearman coefficient (Ulanova, 2018).
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Fig. 3. Climate trends of the studied period according to the data from the Totma Station: a —
average annual temperatures (°C), b — sum of active temperatures (> 10°C), ¢ — Average annual
precipitation (mm).

The modern nomenclature of vascular plant species is given according to
S.K. Cherepanov (1995) and web-resources Plantarium (2022) and The Plantlist (2022). The
characteristics of ecological-coenotic groups, life forms and ecological scales of Landolt are given
according to the database of the Center for Problems of Ecology and Forest Productivity of the
Russian Academy of Sciences (2022); the characteristics of longitudinal and latitudinal groups of
plant ranges are given according to a number of various publications (Mejzel, 1965; Nosova et al.,
2004; Database ..., 2022).

Results and Discussion

The floristic list of the early XX century includes 624 species of vascular plants from
80 families, while the modern list includes 547 species from 79 families. Comparison shows that
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the modern list lacks 140 species from 95 genera and 41 families that were present in the
LLA. Perfiliev’s list; however, it includes 69 species from 57 genera and 31 families that were not
registered in the XX century list.

Photo 1. Landscape of a moraine-erosion plain in the Ustyansky district (photo by N.B. Leonova).

Photo 2. Upland dwarf shrubs-sphagnum swamp with pine on a watershed
(photo by N.B. Leonova).
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Photo 3. Pine forest with dwarf shrubs-lichen in the Kokshenga River valley
(photo by N.B. Leonova).

Photo 4. Overgrowing fallows in the Zayachya River valley (photo by N.B. Leonova).
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The similarity of the lists is estimated at 70% according to Jaccard and 83% according to
Serensen (Schmidt, 1984). The Spearman and Kendall coefficients of correlation that were
calculated for both of them show that there is a weak negative correlation between the lists (Fig. 4).
These results are most likely to be associated with the decreasing number of species that started in
the early XX century, while the relative unity of floristic composition remains the same.

Fig. 4. Calculation of Spearman correlation coefficient and Kendall for two floristic lists, performed
in STATISTICA, Version 10.

The composition of the first 10 largest families from both lists is close. They all start with the 3
leading families of the Boreal floristic region: Asteraceae, Poaceae and Cyperaceae. However, they
are slightly different in ratios (Table 2). The proportion of Caryophyllaceae, Ranunculaceae,
Orchidaceae and Lamiaceae species decreases, while Rosaceae, Fabaceae, Brassicaceae, Ericaceae
and Plantaginaceae increase (Table 2, Fig. 5). It is likely that these changes are a sign of increasing
proportion of adventitious Fabaceae (Anthyllis macrocephala Wender., Lupinus polyphyllus Lindl.,
Medicago x varia Martyn) and Brassicaceae species (Lepidium densiflorum Schrad.,
Lepidium ruderale L.) in the disturbed habitats. At the same time the decrease in Ranunculaceae
(Anemone ranunculoides L., Anemone sylvestris L., Pulsatilla patens (L.) Mill.) and Orchidaceae
(Calypso bulbosa (L.) Oakes) could indicate that their habitats disappear due to anthropogenic
disturbances in the forest communities (Red Data Book ..., 2008, 2020). We should also add that,
although Cyperaceae is still on the third place in the list, the number of those species dropped from
53 to 30. It is also possible that some early-flowering plants (Anemone spp., Pulsatilla patens) were
not registered in modern studies due to insufficient field data from spring observations.
Generic coefficient values, i.e. the ratio of the species number to the genera number
(Tolmachev, 1974), is 1.90 for the modern list, and 2.01 for I.A. Perfilief’s list. And since the
generic coefficient proves, according to A.l. Tolmachev (1974), that there is a ratio of
autochthonous trends to allochthonous trends in florogenesis, then a slight decrease in this
coefficient indicates an increase in migration processes nowadays.

Further analysis of floristic lists is based on the characteristics of those species of vascular
plants, which “presence/absence” status has changed in both lists for periods of times in such
characteristics as the composition of life forms, geographical ranges and ecological-
coenotic groups.

Perennial herbs (hemicryptophytes) are dominant in the composition of /ife forms of plant
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communities of the studied territory area, which makes up % of both floristic lists for both periods
(Table 3). In the composition of newly registered species of 2000s that have not been found in the
XX century, mainly perennial grasses make these proportions. The most noticeable changes can be
seeing among the water plants (helophytes), the number if which is higher in I.A. Perfiliev’s list, as
well as among the annual plants (therophytes; Fig. 6). For example, such aquatic plants as
Utricularia vulgaris L., Sparganium natans L., and annual plants such as Myosotis micrantha Pall.
ex Lehm. and Draba nemorosa L. are absent.

Table 2. Representation of families and their places in the regional lists in the first half of the XX
and early XXI centuries.

Flora, according to Flora of the Ustyansky District
Family L A. Perfiliev in 1930 in 2020
Number of species Place Number of species Place
Asteraceae 60 1 66 1
Poaceae 58 2 46 2
Cyperaceae 53 3 30 3
Caryophyllaceae 29 4 21 6
Rosaceae 28 5 27 4
Fabaceae 23 6 26 5
Ranunculaceae 23 7 18 8
Brassicaceae 22 8 20 7
Orchidaceae 20 9 16 12
Lamiaceae 19 10 16 13
Apiaceae 18 11 17 11
Ericaceae 18 12 18 9
Plantaginaceae 16 13 18 10
Salicaceae 16 14 14 14

Composition of Geographical Elements. The most dominant species of the studied flora have
very wide ranges (Table 4). They are Eurasian (35%) and Eurasian-North American (35%),
which is generally typical for the boreal forests (Tolmachev, 1974). The European species, limited
by the Ural Mountainsin the east, make up only 12%, while the European-West Siberian ones make
up 15% (Gorbunova et al., 2014).

According to the latitudinal distribution, there are large number of hypoarctic-boreal and taiga
species (about 30%). The broad-leaved species have a rather large share (Table 4): coniferous-
broad-leaved forests and broad-leaved forests (about 35%). It is worth noting that the percentage of
species with their ranges close to the broad-leaved zone is quite high for the subzone of the middle
and southern taiga, as it is higher than 10% (Gorbunova et al., 2014). One of these species is
Campanula latifolia L. (Photo 5). The proportion of plurizonal species is more than 30% (Table 3).

The analysis of the composition changes for different periods of time showed that the
composition of longitude groups is generally similar in both cases, but the number of North
American and European species increases in the modern list. In the latitudinal groups there is a
decrease in the hypoarctic-boreal species and an increase in the plurizonal species in the modern
list, which also indicates an increase in adventitious species of North American and Southern
European distribution (Fig. 7).
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Fig. 5. Taxonomic spectra of the floristic composition in the communities of the studied territory:

a) first half of the XX century, b) the early XXI century.

Table 3. Composition of life forms in different floristic lists for different periods of time.

List of 1920-1930 List of 2000-2020
Life forms Numbfer of Share, % Numbfer of Share, %
species species
Phanerophytes 45 7 42 8
Chamaephytes 21 3 21 4
Hemicryptophytes 419 67 371 68
Cryptophytes 14 2 13 2
Therophytes 97 16 80 15
Helophytes 28 4 20 4
Total 624 547
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Fig. 6. The ratio between representatives of the main life forms according to Raunkizr in the
composition of recently found and no longer found species of vascular plants.

Table 4. Composition of latitudinal and longitudinal ranges of the modern flora of the Ustyansky
Region.

Latitudinal ranges Numbfer of Longitudinal ranges Numbfer
species of species
Hypoarctic-boreal 62 European 70
Taiga 85 Eurowest Siberian 81
Wide forests 195 Eurosiberian 15
Broad-leaved forests 10 Eurasian 176
Broad-leaved forest and forest-steppe 11 East Asian 2
Eurasian-North American 180
Plurizonal 183 North American 10
Cosmopolite 2

Ecological-coenotic groups of species. An analysis of changes in the ecological and coenotic
structure of floristic lists (Table 5, Fig. 8) revealed serious shifts in some groups, indicating that
there are changes in the habitat conditions and a structure reformation of the phytocenoses.
The number of species of wetland habitats has sharply decreased by a third, which we already noted
above in regard to the reducing sedges. The number of nemoral species also significantly decreased
by 11, oligotrophic species decreased by 7. At the same time, among the species of the 2000s,
almost half (46%) is from the meadow group, while the species of disturbed anthropogenic habitats
are 11% (Photos 6, 7). Therefore, it is clear that proportion of species associated with anthropogenic
disturbances and cutting of conditionally primary forests is increasing. Simultaneously, the number
of species from various swamps, coniferous and nemoral-spruce forests decreased. The available
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data did not let us identify specific changes in the land use structure, but a decrease in the number of
wetland species and an increase in the species of disturbed habitats can be a sign of degradation in
the near-water habitats and increased anthropogenic pressure on ecosystems.

Photo 5. Campanula latifolia L. is a species that can be found in the rare floodplain habitats since
the times of I.A. Perfiliev and is registered in the “Red Data Book of the Arkhangelsk Region”
(2020; photo by I. Dobromyslov).

Ecological amplitudes of plant species. To assess the ecological preferences of species in the
plant communities during different periods of time, we assessed their distribution according to
Landolt scales of thermal regime, continentality, soil moisture content, soil humus richness and
illumination according (Landolt, 1977). These scales were picked because they cover almost the
entire list of the species we studied, have a point scoring and are easily comparable. Each scale has
five gradations from 1 to 5, according to the increasing effect of each factor.

Generally, their distribution on the Landolt ecological scales is quite similar for both lists and
periods (Table 6). However, there is an increase in the heat-loving plants, in xerophytes and
mesoxerophytes, with a decrease in the hygrophytes, noted in the modern list (Fig. 9), which is
consistent with the general trends towards global climate warming. The indices of requirements for
light and humus were the same in both lists and therefore are not included in the final table.
The maximum proportion of species has 3 or 4 points, which matches the average indices of soil
richness and average illumination.

Conclusions

The analysis of floristic lists for different periods of time in the middle taiga in the south of the
Arkhangelsk Region allowed us to identify the dynamics of the floristic composition from the
1930s to 2000. The total number of vascular plant species has decreased by 77 taxa. Compared to
the 1930s, the list has decreased by 140 species from 95 genera and 41 families, but increased by 69
new species from 57 genera and 31 families that have not been registered there before. Although the
taxonomic spectra for both periods are generally similar, the study has revealed that Brassicaceae
and Fabaceae taxa increased, while Cyperaceae, Ranunculaceae and Orhidaceae decreased.

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2022, Vol. 6, No. 3



EREMEEVA, LEONOVA

39

a) Cosmopolite
- North American
En Furasian-North American FFFFFFFFFFFFFFFFFFFFF
g East Asian
‘s Eurasian FFFFFFFFFFF
g Eurosiberian
= Eurowest Siberian
European
0 10 20 30 40 50 60
Number of species
m Newly registered d Not registered
b) Plurizonal "
g"’an Broad-leaved forests and forest-steppe PP
§ Broad-leaved forests PP
S Wide forests PP PP rrr s s s 7 s 7 FFFF
g Taiga FFFFFFrrsrrsa
= Hypoarctic-boreal "oz
0 20 40 60

B Newly registered

Number of species

4 Not registered

Fig. 7. Changes in species with different ranges: a) longitudinal elements, b) latitudinal elements.

Table 5. Composition of ecological-coenotic groups of plant species in the floristic lists for

different periods of time.

List of 1920-1930 List of 2000-2020
Ecological-coenotic groups Number of Share, Number of Share,

species % species %
Boreal (Br) 54 9 49 9
Nemoral (Nm) 53 8 42 8
Pine forest (Pn) 33 5 31 6
Meadow (Md) 212 34 200 37
Nitrophillous (Nt) 38 6 31 6
Oligotrophic (Olg) 33 5 26 5
Wetland (Wt) 152 24 119 22
Anthropogenic habitats (Ant + Advent) 16 2 18 3
Other 33 5 31 6

The analysis of the ecological and coenotic composition of vascular plants for both periods
showed an increase in the number of disturbed habitats and a decrease in plant species close to
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indigenous communities, such as nemoral, boreal and wetland. These changes are an obvious
indicator of degradation in forest lands, even though the general level of forest cover, near-water
and swamp habitats remain the same. They also show that the anthropogenic pressure on
ecosystems grows, large number of secondary communities appear in the lumbering sites, in the
abandoned agricultural lands and near the settlements.
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Fig. 8. Changes in the composition of ecological-coenotic groups of the floristic lists (the groups
are marked according to Table 4).

Photo 6. Lotus corniculatus L. on the field edge. This species is absent in I.A. Perfiliev’s list
(photo by N.B. Leonova).
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Photo 7. Thickets of Heracleum sosnowskyi Manden. along the bank of the Ustya River, near
Shangalysettlement (photo by N.B. Leonova).

Table 6. Landolt distribution of the number of plant species in two floristic lists by their need for
heat supply, climate continentality and soil moisture.

Temperature* Continentality** Moisture***

& Number Number Number Number Number Number
-§ of species of species of species of species of species of species
A1 in the list of | in the list of | in the list of | in the list of | in the list of | in the list of

1920-1930 2000-2020 1920-1930 2000-2020 1920-1930 2000-2020
1 0 0 0 0 18 18
2 56 50 61 53 119 105
3 285 247 372 333 216 201
4 176 161 98 84 154 121
5 20 15 1 1 113 95
0 1 1 3 3 2 2

Notes to Table 6. *Temperature: 1 — the most cold-resistant species (arctic and arctic-alpine), 2 —
cold-resistant species (boreal), 3 — relatively cold-resistant species with a wide ecological range, 4 —
relatively heat-loving species, 5 — exclusively heat-loving species. **Continentality: 1 — species in
need for maritime climate (cannot tolerate temperature drops), 2 — species of temperate maritime
climate (cannot tolerate significant temperature drops and late frosts), 3 — species of temperate
continental climate (relatively resistant to abrupt changes of temperature), 4 — species of continental
climate (resistant to extreme temperature changes), 5 — species of sharply continental climate
(can be found only in places with extreme temperature changes). ***Moisture: 1 — xerophytes, 2 —
mesoxerophytes, 3 — mesophytes, 4 — mesohygrophytes, 5 — hydrophytes.
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that have not been registered in the modern list, b — for the species that have been registered in the
modern list for the first time.

Climatic changes, in particular, the trend of increasing average annual temperatures and the
sums of active temperatures over the studied period, also transform the floristic composition of the
local communities, which leads to a decrease in the number of more cold-resistant species of a
hypoarctic-boreal range (Pinguicula alpina L., Saxifraga hirculus L., etc.) and causes some heat-
loving broad-leaved-forest-steppe and plurizonal species to appear (Artemisia dracunculus L.,
Gagea granulosa Turcz., Fragaria viridis Weston, etc.). This conclusion can be also confirmed by
the analysis of changes in the ecological preferences of those species. According to their
distribution on the Landolt ecological scales, the number of species with an increased need for heat
supply has grown higher, as well as the number of mesoxerophytes.

In addition to climate change, it should be taken into account that an increasing number of more
heat-loving and less moisture-loving species correlates with the general trend of an increasinng
number of alien species, most of which come from farthest southern regions (Galega orientalis
Lam., Lupinus polyphyllus Lindl.,, Heracleum sosnowskyi Manden). However, researches
concerning the alien flora and its role in middle taiga communities is a subject for another study.
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N3MEHEHMUSA BO ®JIOPUCTHYECKOM COCTABE PACTUTEJIBHBIX COOBIIECTB
IOT'A APXAHTEJIbCKOM OBJIACTHU B XX BEKE

©2022r. E.A. EpemeeBa, H.b. JleonoBa

Mocxkosckuii cocydapcmeennbiii ynugepcumem um. M.B. Jlomonocosa
Poccus, 119899, e. Mocksa, Bopobwveswr copwi, I'CII-1. E-mail: nbleonova2@gmail.com

[Moctynuna B penakuuio 06.06.2022. ITocne nopadotku 30.08.2022. [punsrta k mybmukanuu 01.09.2022.

HccnenoBanre MOCBAMICHO M3YYEHHWIO M3MEHEHHMH B BHJOBOM COCTAaBE PACTUTENBHBIX COOOIIECTB
CpeIHETaeKHON TEpPUTOPHH Ha Iore ApXaHrelbcKoil 00JacTH Ha OCHOBE aHaIM3a (IIOPUCTUUYECKUX
CBOZOK 3a pa3Hble BpeMeHHbIe nepuonsl. [lo gannbiM «®Pioper CeBepHoro kpas» M.A. IlepdunbeBa
(1934-1936) cocraBimeH W TPHUBEIEH K COBPEMEHHOW TAaKCOHOMHUYECKOH HOMEHKIAType
TaKCOHOMHYECKMHM CIHCOK BBICHIMX COCYIOUCTBIX PAacTEHHMH, MpPOM3PACTaBIIMX HA TEPPUTOPHUU
YcrpaHcKoro paiiona ApxaHrelbCKoM 00acTu B Hayajge XX BeKa; MPOBEJCH CPAaBHUTEIBLHBINA aHATIM3
(ropucTrYecKuX CIUCKOB Hadasa XX BeKa U COBPEMEHHOT0, COCTaBIICHHOT'O AJISl TOH K€ TepPUTOPHH
Ha Hayamo XXI Beka. BrIsBiIeHB! pa3zanunsg B TAaKCOHOMHUYECKOM, 3KOJIOTO-LIEHOTUYECKOM H
reorpapuyeckoM cocTaBax Pa3HOBPEMEHHBIX CIIMCKOB BHJIOB COCYAMCTBHIX PACTEHUH M OTIEIBHO B
rpymnnax BUIOB, HM3MEHHBIIMX CTAaTyC MNPUCYTCTBUSA/OTCYTCTBHS Ha HCCICAYEMOH TEppUTOPHUH.
V3MeHeHusT TaKCOHOMHYECKOTO  cOCTaBa  3a(UKCUPOBAaHBI B  OTHOLICHHU  COKpAIICHUS
¢opuctryeckoro cnrcka Ha 140 BHIOB cocymucThIX pacTeHHid u3 95 ponoB u 41 cemelicTBa, Ipu
3TOM BHOBBL OTME4eHHl 69 BuaoB u3 57 pomoB u 31 cemelictBa. [Ipu coxpaHeHnu oOLIEro CXOnCTBa
TaKCOHOMHYECKUX CIIEKTPOB 3a o0a IMeproja OTMEYaercsl yBeNUYEeHHE TaKCOHOB M3 ceMelcTBa
KpPECTOLBETHBIX U OO0OBBIX, COKpalleHHWE NPEICTABHUTENCH OCOKOBBIX, JIOTUKOBBIX W OPXUAHBIX.
PaccunTanbl k03¢ GUIHEHTHI (HIOPUCTUIECKOTO CXOACTBA, KOAPPHUIHMEHTH Koppenaunu CniupMeHa u
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EREMEEVA, LEONOVA

Kenpanna, ponosoii koadduuuent. [Ipu 10cTaTOYHO BBICOKOM CXOACTBE (IIOPUCTUYECKUX CIIMCKOB
no JKakkapy Kod>(p(UIMEHTH KOppemIUWH TOKazadu ci1aldylo CBS3b, a PONOBOH KOI(PUIHMEHT
YMEHBIIWICS, YTO B LIEIOM TOBOPHT O COKpAaIIEHHH CaMOOBITHOCTH (JIOPHI U OHMOIOrMYECKOro
pa3HooOpasus B X0Je U3MEHEHHUI OKpY>Karolieil cpesl.

AHanm3 5K00r0-1IIeHOTHYECKOI0 COCTaBa BUJIOB COCYJUCTBIX PACTEHHH 3a JIBa Ieproia IoKa3al pocT
BHUJOB HAapyLIEHHBIX MECTOOOMTAaHWH W COKpalleHWE BUAOB pACTEHHH, OJIM3KMX K KOPEHHBIM
coo0IIeCTBaM: HEMOPAJIBHBIX, OOpEaIbHBIX, BOAHO-0OIOTHBIX.

Knumartudeckre n3MeHeHus1, B YaCTHOCTH, TEIUIBII TPEH] IOBBILIEHHS CPEIHEr0JIOBBIX TEMIIEpaTyp H
YBENTMYEHHUS] CyMM AaKTHBHBIX TEMIIEpaTyp 3a H3ydaeMblii IEepHOI, OTPa3sHIMCh Ha HM3MEHEHUH
(IIOpUCTUYECKOro cocTaBa COOOIIECTB, 8 MIMEHHO, YMEHBIIMIIOCH YUCIIO 00JIee XON0I0CTONKHUX BUIOB
C  TUIMOApPKTHYECKO-OOpEalbHBIM  apeajioM, M  TOSBWINCH  HEKOTOpblE  TEIUIONIOOMBEHIE
HIMPOKOJIMCTBEHHO-JIECOCTENHBIE U IUTIOPU30HATbHBIE BUABL. COrjacHo pacripeeseHHIo Yicia BUA0B
MO0 CTYNEHSM DSKOJOTMYecKHX InKan JlaHmonbra, yBENWYHIIOCH YWCIO BHJIOB C MOBBIICHHOH
NOTPEOHOCTHIO B TEMJI000ECIIEYEHHOCTH, a Takke Me30KcepopHuToB. Takke yBETHMUMIACH AOJS
qy)KepOAHBIX BHJIOB, CpPEOH KOTOPBIX OOJNBIIMHCTBO SBJSIETCA NpUIIENbLIAMH U3 OoJee HOKHBIX
pationoB (Galega orientalis Lam., Lupinus polyphyllus Lindl., Heracleum sosnowskyi Manden.).
Kniouesvie cnosa: dhnopucTuyeckuil COCTaB, pacTUTENbHBIE COOOIIECTBA, CPEOHSA Taiira, 3KOJIOro-
LEHOTUYECKHE 3JIEMEHTHI, apeajibl, Yy)KepPOAHbIC BUIBI.

bnacooaprocmu. ABTOpBl BbIpaxaror mnpusHartensHocTh H.A. PomaneHko 3a mpeaBapHTenbHOE
coctasinienre criuckoB (iopsl U.A. Ilepduibesa.

Qunancuposanue. Pabora BemomHena B pamkax Temel HUP  121051100137-4 (I'3)
«[IpocTpaHCTBEHHO-BpEMEHHAs OpTaHU3allMid 3KOCHCTEM B YCIOBUSX H3MEHEHHMH OKpYKaroleH
cpeabI».
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METO/AbI U3YUEHUSA, NOJJAEPKAHUA U COXPAHEHUSA DKOCUCTEM
N NX KOMIIOHEHTOB

VIIK 551.574.9

K METOJUKE MOHUTOPHUHT A JIOKAJILHOI'O IIEPEYBJIA’KHEHUSI ATPOSKOCUCTEM
B CTEITHOM 30HE

© 2022 r. H.M. HoBukoBa*, H.A. BoaxoBa*, O.I'. Hazapenko**
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JlokanpHOE mepeyBIa)KHEHUE TEPPUTOPUN CTEMHOM 30HBI Ha IOre eBpomneickod yactu Poccum
00ycloBlieHO pUPOAHBIMU ((pIyKTyalued KiuMmara) U aHTPONOTEHHBIMU (TOTaJIbHOM pacIamiKoil)
¢dakropamu. Paszmepsl TpaHc(hOpMHPOBAHHBIX YYaCTKOB «MOYap» HECTaOMJIBHBI M OTHOCHTEIBHO
HEBENHMKH (B MpEAenax ACCSITKOB THICSY KBAJAPATHBIX METPOB), HO CyMMapHas X IUIOIAAb B IIOCEBAaX
MOXET AocTUraTh 15%, YTO BBI3BIBAET HEXENATENbHBIE M3MEHEHUS arpodKOCHCTEM: HMPHUBOIAUT K
MoTepe ypokas M CTAHOBUTCS IOCTOSHHBIM HCTOYHHMKOM  pacceleHHs COPHBIX BHJIOB.
JlonroBpeMeHHOE N3y4eHNE MOYap U MOIYYEHHBIE JaHHBIE O JOCTOBEPHOCTH TECHOM CBA3M MEPHOJOB
MIPEBBIIIEHNS CPENHErOJOBBIX CYMM OCAJIKOB C YBEIMUYEHHEM IUIOMAAM M WHTEHCHBHOCTH OYaroB
JIOKAJIBHOTO TEpeyBIaKHEHHS, PacCelIeHUEeM THIpO-TaOpUIbHBIX pacTeHuil (Phragmites australis,
Elytrigia repens, Tripolium aster n 1p.) B 3aBUCHMOCTH OT BEIMYHHBI 3aCOJICHUS U 3alacoB BJard B
MOYBE MO3BOJIMJIM Pa3paboTaTh CHUCTEMY IOKa3aTeled M KPUTEPUEB Ui METOIUKHM MOHHUTOPHHIA
Pa3BUTHA 3TOTO SBJICHUS HAa KOHKPETHOH TeppuTopuu. [Ipeanoxen anroput™ paboThl, BKIIOUYAIOINT
3Tan BBIIBICHUS YYaCTKOB TEPPUTOPHH, MOIBEPKEHHBIX JOKAJIBHOMY IEPEYBIAKHEHHIO, M STallbl
W3yYeHHS M OLEHKM TpaHCYOpMalMK NPUPOJHBIX KOMIUIEKCOB HA KaXXKIOM M3 YYacTKOB.
OneHka Bo3eicTBUSl Oasupyercs Ha CHCTeME OHMONOTMYECKHMX M JKOJIOTHUECKHX IOKa3aTened U
KpUTEpUEB — HHIMKATOPOB TUAPOTEHHOW TpaHc(opManuu cpeabl H  OWOTHI  arpo3KOCHCTEM
(TPYHTOBBIX BOJ, OYB M PACTUTENBHOCTH). MIX COBOKYITHOCTh 1a€T BO3MOKHOCTb OLICHUTh CTEIEHb U
IIIyOMHY NPOU3OLIEAIINX HM3MEHEHUH, aThb PEKOMEHJIALMHM O YMEHBLICHUIO WIH MPEeKpaIleHHIO
Pa3BUTHS HETATHBHBIX IPOLIECCOB MEpEyBIaXHEHH HAa (JOHE MPOrHO3a KIMMATHYECKUX TEHJICHLIHH.
HoBu3sHa copepskaHus 3aK/II04aeTCs B U3JI0KEHHON CHCTEMe MoKa3aTeneil 1 HHANKATOPOB, alrOPUTME
paboThI IO METOIMKE B paMKax MOHUTOPHHTA.

Kniouesvie cnoga: odar 10KaabHOTO MEpEyBIaXHEHUS, MHAUKATOPBI, BUIBl PACTEHHUH, TOATHUIIBI TI0YB,
KpPHUTEpUH, 3aCOJICHNE, 3a11achl BJaru, BOOHbIN pexuM, PocToBckas 0b61acTs.
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JUis  eCTEeCTBEHHOIO pEXHMMa HKOCHUCTEM JIECOCTENNHOM W CTEMHOM 30H XapaKTepeH
KJIMMaTU4eCKU OOYCIIOBJICHHBIA JNe(QUIMT BJIAard B OTAEIbHbIE CE30HBI Tojaa. Yamie Bcero oH
IIPUXOJUTCS Ha JIETHUH WM BECEHHE-JETHUN nepuoj. biaronapsi 3ToMy ypoBEHb I'PYHTOBBIX BOJ
Ha IUIaKOpax »ATHUX 30H HAXOAUTCS Ha TiayOumHe Oojee 3-6 M W OHM HE Y4YacTBYIOT B
nouBooOpa3oBaTenibHOM mporiecce. C cepenunabl XX u B Havane XXI BB. AJs JIECOCTEITHON H
CTEMHOM 30H Ha TEppUTOpUH Poccrun oTMeuanock BO3pacTaHUE OCAAKOB M YBEIMUEHUE TEMIIEPATYpP
3UMHET0 IEpUOJa, YTO CBUIECTEIBCTBYET O Pa3BUTHUM TEHIACHIMM TYMHUJIHOTO HOTEIJICHUS Kak
NpOosIBJICHUS TI00ansHoro norerieHus kimmara (Kyssmuna, 2007).

Knumarndeckne M3MEHEHHs M HKOJOTHYECKas JNeCTaOMIU3aIUsl Cpelbl 3TUX HMPUPOIHBIX 30H
BCJIEJICTBHE IIMPOKOMACIITAOHOW pacHalIkd BOJOCOOPHBIX TEPPUTOPHIA, 3aMELICHUS MPUPOIHBIX
9KOCUCTEM arpolleHO3aMU M arpoTEXHUYECKHUE IPUEMBI, HAIPABJICHHbIE Ha 3allacCaHUE BIIATH
B [IOYBE, CIOCOOCTBOBAIM BO3PACTAHUIO BJIATOOOECIIEUEHHOCTH U M3MEHEHHUIO BOJHOTO PEXHMa
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Kak aBTOMOP(HBIX, TaK ¥ THAPOMOPQHBIX JaHAmapToB. Bo MHOTHX paiioHax CTpaHbl BO3HHUKIIA
npobsemMa MOATOIUICHUS. M 3aCOJICHHUS TIOYB M3-3a MOIbEMA YPOBHS IPYHTOBBIX BOJ HA OTAEIBHBIX
ydacTKax. JT1a rnpobiieMa BechbMa akTyalbHa, OCKOJIbKY CHIDKACT 3(PPEKTUBHOCTh XO3AHCTBEHHOM
JESITEIBHOCTH Ha CEJIbCKOXO3SMCTBEHHBIX MOJSAX C IJIOJOPOAHBIMH UYEPHO3EMHBIMHU IOYBAMH B
YCIOBHSX aBTOMOP(HBIX JaHAMAPTOB HE TOJIBKO M3-3a MEPEYBIAXHEHUS I10YB, MOCIEAYIOIETO UX
3acoJieHUs] M 3a00J1auMBaHus, HO M M3-3a (POPMUPOBAHUS PePyrHyMOB KAPAHTUHHBIX COPHSIKOB
U PYAEpAIbHBIX BUJIOB B arpolleHO3axX.

SIBrieHue TUAPOTEHHON TpaHcopMaluK CTPYKTYpHl, (DYHKIMOHMPOBAHUS U KOMIIOHEHTHOTO
coCTaBa arpo’KOCUCTEM MOJIy4MiIo Ha3BaHHe «HeoruapoMoppuzm» (HoBukosa, Hazapenko, 2007)
U XapaKTEepHO Kak Ul €BPOIECHCKOM, Tak M JUId a3sMaTCKOM yacted Teppuropuu Poccum.
3a JUIMTETPHOE BPEMsI MCCIIEJOBAHUNM B JIECOCTENHOM M CTEMHOM 30HAX HadyMHAas C CEPEIUHBI
XX Beka OblI HAKOMJIEH OOMMPHBIM 00beM HH(OPMAIMK MO BOIMPOCY YCIOBUH M MPUYUH
(dbopMUpPOBaHHUS O0YaroB JIOKAJHHOTO TEPEYBIAKHEHHS M €ro BO3ACHCTBUS Ha KOMIIOHEHTHI
HKOCHUCTEM. DTO MOJIYYHJIO JTOCTATOYHO TOJHOE OCBELICHHE B HAYYHBIX MYyOJUKAIUAX, BKIOYAs
CBEICHUSI O CTPYKTYPHO-(YHKIMOHAIHHONW OpTraHU3alluK, NPHYUHHO-CICICTBEHHBIX CBA3SX
KOMIIOHEHTOB THJIPOMOPGHBIX 3KOCHUCTEM M BO3JCHCTBUM HX Ha MPHIETAONUe YYacTKU
arponeHo3oB (BonkxoBa, Hazapenko, 2005; EmuzapoB u np., 2020; 3aitgensman u jp., 2012;
Kpasmos, 2009; Hazapenko, 2002; HosukoBa, Hazapenko, 2007; Xwutpos, 2002; Xwutpos,
Hazapenko, 2012; Xurpos u ap., 2013; Uesepaun u ap., 2019).

MOHUTOPHHT SIBISETCS OJHUM U3 OCHOBHBIX METOJOB KOHTpPOJS COCTOSIHMSI OKpY’KaroLIei
cpeapl. OOmMe cxeMbl MOHHUTOPHHIA W €r0 HAaydyHble OCHOBBI OBLIM 3aJIOXKEHBI aKaJeMHKOM
W.IT. I'epacumoBbiM  (1985). Ilo ero MHEHHMIO, N€OCHUCTEMHBIN WJIH IPUPOJHO-XO35HCTBEHHBIN
MOHUTOPHUHT JIOJDKEH HJATH BCiE 3a OMO’KOJIOTMYECKMM MOHHUTOPUHIOM, KOHTPOJIMPYIOIIUM
3I0pOBbE HACENEHUs, U JONOJHATH ero. ONHON M3 BaXKHBIX 33/a4 F€OCHUCTEMHOTO MOHUTOPHHIA
ABJIIETCS KOHTPOJIb U CIIEKEHUE 33 PECYPCAMU OKPYXKAIOIIEHW CpeJibl, UCII0Ib3yEMbIMH YEJI0BEKOM B
XO3AWCTBEHHON JeATENIbHOCTH. MOHUTOPUHI pa3BUTUS COBPEMEHHOTO TuapoMopdusma, IO
HallleMy MHEHHUIO, SIBJISICTCS MMEHHO 3KOCUCTeMHBIM. Ero cnemmduka, npexe Bcero, B TOM, YTO OH
OpraHu3yeTcsl Uil KOHTPOJISI pa3BUTHSI MPOLIECCOB U SIBJICHUN HA JIOKAIBHOM YPOBHE, HO JIaHHBIE
HaOJI0IeHUH Tal0T BO3MOYKHOCTD PELIMTh MPUPOJOOXPaHHBIE 337a4ll Ha PErHOHAIbHOM YPOBHE.

PazpaboTka METOAMKM MOHHUTOPHUHIAa HEOTHIPOMOp(U3MA OCYIIECTBISIACh Ha MpUMEpe
KOHKPETHBIX JIaHAIA(PTOB IOr0-BOCTOYHBIX OTporoB JloHemkoro kpsbka (puc. 1) Ha TeppuTopHH
PocroBckoit oOmactu. Pa3paboranHass B cHcTeMe MOHUTOPHMHIAa METOJMKA HampaBleHa Ha
BBISIBJIEHHE 04aroB MEPEyBIIAXXHEHUS, CJIEKEHUE U OLIEHKY MHTEHCUBHOCTHU IPOSIBICHUS U MIJIOLAAN
THJIPOT€HHO TPaHC(HOPMUPOBAHHBIX YYaCTKOB HA OCHOBAHWU TIOJTYYEHHUS KAaueCTBEHHBIX U
KOJIMYECTBEHHBIX HWHAMKALMOHHBIX XapaKTEPUCTUK KOMIIOHEHTOB »dKocucTeM. OO0s3aTenbHON
YacThI0O MOHHMTOPUHIA SBIISETCS pa3pabOTKa KOPPEKTHOTO pelIeHHs 3ahad MO JUKBUAALUU WIN
ocnalJIeHUIO Pa3BUTHS STOTO HETATUBHOTO SIBIICHUS U MPOTHO3.

Ilenp naHHOW CTAaThu — OCBEIICHHE OCHOBHBIX TIOJIOKEHHH pa3paboTaHHOW aBTOpamu
METOJMKM M JEMOHCTpalMsi OCHOBHBIX IIPUEMOB €€ HCIIOJIb30BAHUS [UId pPELICHHs 3a]ad
MOHHUTOPHHIA II0 OLIEHKE HAPYLIEHUM B arpo’KocHCTeMax (KakK B LIEJIOM JJIs CaMOM 3KOCHCTEMBI,
TaK M JUIA OTJEJBHBIX e OMOTHYECKUX U a0MOTUYECKUX KOMIIOHEHTOB), OINPEeNICHUsS] TeHACHIIUI
JTMHAMUKH, pa3pabOTKH MIPOTHO3a U PEKOMEHIAIIU.

Teoperudeckoe 000CHOBaAHME METOANUKHU

MOHUTOPUHT COBPEMEHHOTO THIpoMOpdH3Ma Kak SBICHHS, IPOBOJUTCI Ha OCHOBE
paccMOTpPEHUs] KOHKPETHBIX OYaroB €ro MpOSIBJIEHUS. DTO — OCHOBHOW METOAMYECKHUH MOJXOJ,
3aJI0KEHHBIA B paboTy 1o Meroauke. [t TeopeTudeckoro 000CHOBaHHUS METOJAMKH B TEUEHUE P
JIeT BBINOJHSJINCh KaK Ha3eMHbIe HAOJIOAEHUS 32 KOMIIOHEHTAMH 3KOCHCTEM Ha CTallMOHApHBIX
KJIIOYEBBIX Y4YaCTKaX, TaK M IPUBJICKAJIUCh MAaTepUaabl AUCTAHIMOHHOIO 30HIUPOBAHUS.
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Jig cucremaTtu3and - JaHHbIX Obuta  ucnoib3oBaHa [MC-texnomorusi. [lns  paspaboTku
JUarHOCTUYECKUX M OIGHOYHBIX  IIOKazaTeleil  mepeyBlaXHEHUS  ObLIM  W3Y4YeHBI
MEXKOMITOHEHTHBIE 3KOJOTMYECKHE CBS3HM: BHUIbl PACTEHUH — 3amachl BIAXKHOCTH TOYB, BUIBI
pacteHuii — 3acosienue noys B 58 ouarax Okrsa0Opbckoro u KyiObimeBckoro paitonoB PoctoBckoii
obOmactu. MccrnenoBanusi NMPOBOAMIIMCH B COJPYKECTBE C KOJJIGKTMBOM HcCcJeloBaTene u3
JloHckoro rocymapctBeHHOro arpaphoro yHuBepcutera (O.I'. Hazapenko) wu IlouBeHHoro
uHctutyta uM. B.B. JlokydaeBa (H.b. Xurpos).

............

pafionn
ECCHegohamii

Puc. 1. Paiionsl npoBeeHMs] KOMIUIEKCHBIX UCCIIEIOBaHUI Ha TeppuTopuu PocToBcKkoil obnactu
(BonkoBa, Hazapenko, 2005).

[To penbedy TeppuTOpUsi HATYPHBIX MCCIEJOBAHUN NPEACTABISIET COOOW MPUIOTHATYIO
cnaboBonHuCTy0 paBHuHy. CornacHo «JlanamadTHONW KapTey», COCTABICHHOW MOJ peAakiuen
N.C. I'yaununaa (1987), ucciegoBaHHBIA YY4acTOK OTHOCHTCS K PAaBHUHHBIM CyOOOpeasbHBIM
YMEPEHHO-KOHTUHEHTAIBHBIM TUITUYHO CTEMHBIM (HACTOSAIIME CTEMH) JECCOBBIM aKKyMYJIATUBHO-
JeHyAaluuoHHbIM  BocrouHo-EBpomneiickuM  nangmadTaM BOJHHCTBIX M IUIOCKUX PaBHHUH
C YIUIOIIEHHBIMH  OCTAHIIOBBIMH  MEXIypeubsIMM, CHJIBHO- M  yYMEPEHHO-,  MeCTaMu
c1abopacUICHEHHBIMH JOJMHAMU PEK C ACHUMMETPUYHBIMH CKJIOHaMHU OaloK, C 3amaJdHaMH,
CIIO’)KEHHBIMHU JIECCCOBUAHBIMU CYTTTMHKaMH, MOJCTUIAEMbIMH TEPPUTE€HHBIMH, MHTPY3UBHBIMH WU
MeTaMOp(PUYECKUMHU TMOPOJIAaMH, C CEJIbCKOXO3SHCTBEHHBIMU 3€MIISIMH, Y4aCTKaMU Pa3HOTPaBHO-
37IAKOBBIX CTEMEH Ha uepHO3eMaX OOBIKHOBEHHBIX. (OCHOBHBIE MOYBOOOpa3yIOIIHE MOPOJIBI
MCCIICZIOBAaHHBIX YYaCTKOB MPEJCTABJICHBI JKENTO-OYphIMU IbUIEBATO-MIIOBATHIMH  TSDKEJIBIMU
CYITTUHKaMH, KpacHO-OypbIMH, JKENTO-OypbIMH, 3€leHbIMH TIMHaMu. Ha »3TuX mnopomax
o0pa3oBaluch 4YEpHO3eMbl OObIKHOBEHHble. Ha wuccieqyeMmbIx ydacTKax KpOMe YEepHO3EMOB

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



HOBUKOBA, BOJIKOBA, HASAPEHKO 51

OOBIKHOBEHHBIX (OPMUPYIOTCA OYar € MOJYTHIPOMOP(GHBIMH M THAPOMOP(HBIMU TOYBAMHU.
I'pynTOBBIE BOJBI HAa BOJOCOOpax 3ajleraroT Ha riayoune 15-25 m. Munepanuzanus BoJ pa3jinyHa,
BCTPEYAIOTCS KaK IPECHbIE, TaK M COJICHbIE BOJBl. 3aCOJIEHHE BOJ XJIOPHAHO-CYIb(paTHOE U
Cynb(aTHO-XJIIOPUAHOE.

Teppuropusi ocBoeHa. bonbiryto uvacth cocraBiser mnamHsa (60%), ucnosb3yeMas MOJ
BO3/ICTIBIBAHNE TJIABHBIM 00pa30M 3€pHOBBIX MU MACIUYHBIX KyJIbTyp. CEHOKOCAMU U MAacTOUIIAMH
3aHATO 20%, 3HAYUTENBHYIO YacThb COCTaBISAIOT 3aynexu — 15%. Ha ocrampHBIX ywacTkax
PacroJIOKEHBI JIECOTIONIOCH! U JOPOTH.

HccnenoBanus MoKa3aid, YTO COBPEMEHHBIH THAPOMOP(U3M HCXOJHO AaBTOMOP(HBIX IOYB
pa3BUBaeTCsS B CTEMHBIX JaHAmAdTaX B TeX CIydasx, KOTJa UMEIOTCS OINpeelieHHbIe IPUPOIHbIC
MPENOCHUIKY (KIMMaTHYeCKUe, TeOMOP(OIOrHYeCcKre U THAPOTEOTIOTMUECKHE), OTPAHNYHNBAIOLIHIE
€CTECTBEHHBIE YCJIOBHUS OTTOKAa BOJbl, MU AHTPOIIOTE€HHAs JEATEIBHOCTb, NPSAMO WM KOCBEHHO
M3MEHSIONIAsl YCIOBHSI NOCTYIUIEHUSI M PAcXoJa BOJIbl, €€ pacHpelieieHHe M IyTH MUIpaluu B
nanmmagdrax. Paccmorpenue nedicTBHS 3THX  (DAKTOPOB IO3BOJIIET PACKPBITH MEXaHU3M
(dopmMupoBaHU THIPOMOPGHBIX YCIOBUN Ha IJIAKOPAX B CTEIHOM 30HE.

[TpupoHbIe TPEANOCHUIKM Pa3BUTHS HEOTUAPOMOpQH3Ma, OOYCIOBICHHbIE €CTECTBEHHBIM
pa3BUTHEM TEPPUTOPUH, BKIIFOUAIOT:

® O0COOCHHOCTH CTpPOEHHUS IOYBEHHO-TPYHTOBOM TONIIM — HaJUYUE JHMTOJIOTHYECKOM
HEOHOPOJHOCTH, BOJIOYIIOpa Ha IIyouHe 10 2-3 M;
e rteomopdonornueckue — (HOPMHpPOBAHUE YCIOBHA HAKOIUICHUS, MepepaclpeeieHus

MOBEPXHOCTHOTO CTOKA 3a CYET IreoMOP(OJOTHUECKUX CTPYKTYp Pa3HOTO YPOBHS — Mera-, Me3o-,
MUKpPO- 1 HaHOpenbeda Kak COBPEMEHHOT'0, TaK U JIPEBHETO;

® KIMMaTHYECKHE — CE30HHAs, TOJ0Bas, MHOTOJETHAA, BEKOBas  IMKIWYHOCTD
METEOPOJIOTUYECKUX MOKa3aTeNe, TakuxX Kak aTMOC(EepHBIE OCAJKH, TEMIIEPATYPHBIH DPEXHUM,
UCTapsieMOCTh, PaIMAIIMOHHBIN OanaHc.

HauOouiee HarnmsaHa 3aBUCUMOCTH MEPEYBIAKHEHUS OT aTMOc(hepHbIX ocaakoB. Habmonenus,
nposesieHHbIe B 1997-2004 rr. Ha 58 yyacTkax 04aroB JIOKAJIBHOTO MEPEYBIIAXXHEHUS Ha IUIAKOpax,
MOKa3aJId, YTO MAaKCHMAJbHBIE pa3Mepbl UX IJIOHaau (UKCHPOBAINCH TPU OOECIIEYCHHOCTH
ocaakoB P < 25%, munumansasie — npu P > 75% (Bonkosa, Hazapenko, 2005).

AHTpomOTeHHbIe  (DAKTOphI,  CBS3aHHbIE C  AKTUBHOM  JIEATENILHOCTBIO  YellOBeKa
U CIIOCOOCTBYIOIIKE HAKOTIJICHUIO BJIard B IMOYBE, MOAPA3ACIAIOTCS Ha:

® 3eMIICYCTPOUTENbHBIE — OpraHM3alus TIOJIeH, TPYHTOBBIX JOPOT, JIECOMEINOPATHUBHBIC
MEpPONPUSATHS;

® AarpoTEeXHHYECKHE —  YHMUYTOXKEHHE  €CTECTBEHHBIX  PACTHUTEIbHBIX  COOOIIECTB,
UCTIOJb30BAHME TEXHOJIOTUH, HANpaBJICHHBIX Ha TMEPEeBOJ MOBEPXHOCTHOTO CTOKAa  BO
BHYTPUITIOUBEHHBIN, HEaJaTUPOBAHHAS CTPYKTYpa MOCEBHBIX IUIOIA/ICH, YINIOTHEHHUE MTOYB.

HccnenoBanue mepeyBIaXHEHHBIX YYaCTKOB IIO3BOJIMJIO YCTAHOBHTH, YTO, KakK IPaBUIIO,
OHM UMEIOT  HEMPAaBWJIBHO KOHILIEHTPUYECKOE CTPOCHHE, XOpOILIO 3aMETHOE II0 CMEHe
npeobnanalommux BUIOB pacTeHHi. OOO0OIIEHHas cXeMa CTPYKTYphl PAacTUTEIBLHOCTH B ouare
nepeyBIaXHEHUS Mpe/ICTaBlIeHa Ha pucyHke 2. Hamm uccnenoBaHus mokasaiu, 4yTo JJIs KaKJ0ro
U3 PACTUTENBHBIX KOHTYPOB XapaKTEpHBI pa3iM4YHbIC YCIOBHS YBIQKHEHUS M 3aCOJICHUSL.
B3auMocBs3u BUIOB pacTeHUH M COOOIIECTB C YCIOBHSMH NEpPEYBIAXHEHHUS TOYB JOBOJIHO
TECHbIE M MOTyT OBITh UCIOJB30BaHBI B KauyeCTBE IIOKa3aTeNd TPU aHaJIM3€ YCIOBHM
ruipoMopdu3mMa B o4arax.

1. JIjis MOHOLIGHO30B BBICOKOpOCIOro (2-3 M) tpocthuka (Phragmites australis') xapakTepHO
MIOCTOSIHHOE CHJIBHOE YBIIQ)KHEHHE. ArpoTexHHUYecKass oOpaOoTKa MOYBBI MPOU3BOAUTCS KpaiiHe
penKo, HO yallle MpeKpalieHa MmoJHOCTHIO.

! Jlarunckue Hasanus npusozstes no pabore C.K. Ueperanos (1995).
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2. B coobmecTBax neipest noszyuero (Elytrigia repens) n Beiinuka HazemHoro (Calamagrostis
dubia) mpeoOnagaer cTaOWIbHOE cpelHee MepeyBIaKHEHHE, YYAaCTKH JIUTEIbHOE BpeMs He
oOpabarbiBatoTcs. Hepenko 37ech TOCHOJCTBYET KAapaHTUHHBIM — COpHSAK —  aMmOpo3us
NOJILIHHONMCTHAS (Ambrosia artemisiifolia).

3. B coobmectBax copusakoB (Cirsium arvense, Xanthium strumarium) TepeyBIaKHEHHE
cpeaHee, MepHOJMUECKH COKPAIIAIOIIEecs], YYaCTKH IMePHOANYECKH PacIIaxuBalOTCs.

4. Pa3zpexeHHble SK3EMIUIAPbl TPOCTHUKA WJIM IbIpes IO pachHamke 3Toro roja (puc. 2,
KOHTYp 4) XapakTepHbI [UI1 yYacTKOB IYJIbCHPYIOLIETO YBJIAXHEHUS OT CHIBHOTO K CpelHEMY
(B 3aBUCHMOCTHU OT BOJIHOCTH T'0J1a).

5. Ha mpunerarommx ydacTKax arpoleHO030B OOBIYHO KYJIbTYpHBIE PACTEHHS OTIMYAIOTCS
CHIDKEHHOH KM3HEHHOCTBIO, 4aCTO B ITOCEBAX MPUHUMAET ydacTue O0JIbIIOE KOJTMYECTBO COPHIKOB
(puc. 2, KOHTYp 5), 4TO MOKHO OOBSICHUTH T€M, YTO 3TH YYACTKH UMEIOT CJIa0oe TepeyBIaKHEHUE
U HE MOTYT OBbITh 00paboTaHbl B OOBIYHBIE CPOKM M3-3a BBICOKOM BJIAKHOCTH MouB. Bemamika u
MIOCEB HAa HUX NPOU3BOJATCS B 0Oojiee MO3IHUE CPOKU, YeM HEOOXOAMMO JUIsi HOPMAaIbHOTO
Pa3BUTHS KYJIBTYPHBIX PACTEHUH.

Puc. 2. OO6oOmieHHass cxeMa MPOCTPAHCTBEHHOM CTPYKTYpBl IEPEYBIAKHEHHOTO y4acTKa.
Venosnvie 0ob6o3nauenus. TlpeoOnanaroniye BUIbI pacTeHuil: 1 — BBICOKMI TPOCTHUK (Phragmites
australis); 2 — nwipeit (Elytrigia repens), 3 — copHas pacTUTENBHOCTL (Ambrosia artemisiifolia,
Cirsium arvense, Xanthium strumarium) Ha pacnalke TeKyIIero roja, 4 — HeBbICOKU TPOCTHHK T10
pacrarike 3Toro roja, 5 — moces B 6ojee NO3IHUE CPOKH.

Cesi3p  pacrmpenelicHHs pacTeHHMI B ouarax TMepeyBIaXHEHUS C BOAHBIM (HaKTOPOM
MOATBEPMIIACH TIPU M3YYCHUHU 3aMacoB BIArd B MOYBE MOJ KXKIBIM W3 HUX. Pa3nmuuus B 3amacax
BIIaTW B MOYBeHHOM ropu3oHTe 0-50 c¢M moa pa3HBIMU COOOIIECTBAMH B OYare MepeyBIaKHEHUS
cimabple, HO CYIICCTBCHHBIC, €CITM OIEHWBATh IMOYBEHHYIO TOJIIY a0 Trayouasl 200 M.
OTH pa3uuusi COXPaHSIOTCS B TEUCHHE BCETO BETETAIMOHHOTO mepuonaa. Kak mokaszanu Hamm
HCCEe0OBaHusl, B PaHHEBECEHHUM (TIEPBOE YUCIO) U TO3JHENETHUN (BTOPOE YHCIO) IMEPUOJbI
3amacel Biaard B Ttonmie 0-200 mm cocraBmsitor mon: Phragmites australis — 1000-800 mwm,
Phragmites australis u Elytrigia repens — 980-820 mm, Elytrigia repens — 940-820 mm, Tripolium
aster — 820-650 mmMm, Xantium strumarium — 800-600 mm, Cirsium arvense — 740-520 mMm.

['pyHTOBBIE BOJBI B MCCIIEIOBAaHHBIX OYarax MEpeyBIKHEHHUS COJEPIKAT JIETKOPACTBOPHMBIC
COJIM, TMOATOMY MPOHMCXOJUT BTOPUYHOE 3aCOJICHHE TIOYB COJIIMU CYIb(aTHOTO, XJIOPHIIHO-
cynb(haTHOTO, CYIb(PaTHO-XJIOPUIHOTO KaIbI[MEBO-MarHHEBO-HATPUEBOTO cOCTaBa. Pacnpenenenue
PaCTHTETBHBIX COOOIIECTB 00YCIOBICHO TAKKE OCOOCHHOCTSIMU COJIEBOTO COCTaBa IMOYB.
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B pa3paboTaHHON METOIMKE SKOJIOTMYECKHE CBS3M BHJIOB PACTCHUN M 3aCOJICHUS MOYB OBUIM
(opMaM30BaHbl MyTeM OLEHKH WX TECHOTHI. MCXOns M3 TEOPETHUYECKHX IMO3ULUN WHIAMKALWUN
(BuxTopoB u n1p., 1962), Beiaensitorcs 4 rpaganuyu HHAMKaTopoB (Tadm. 1).

Ta6auna 1. CooTBETCTBUE KOJMYECTBEHHBIX M KAYECTBEHHBIX TIpajalliii WHIUKAIIMOHHOTO
3HAYEHUS BUOOB U COOOIIECTB.

N | UHcJI0 COBMECTHBIX BCTPed HHAMKATOPA U 00beKTa KauyecTBeHHasi oleHKa
LI WHIUKALMHA OT BceX TOYEK Onucanus, %o UHIUKANMOHHOT0 3HAYeHUSs
1 60-74 COMHUTENbHBIM UHIUKATOP

2 75-89 yIIOBJIETBOPUTEIBbHBII
3 6oee 90 BEPHBII
4 100 a0COJIIOTHBIA MHIUKATOP

IIpu paccMOTpEeHHMH TECHOTHI CBSI3M BHJIOB PACTEHUH C TIIyOMHOW 3ajieraHusi 3acOJIEHHOTO
ropu3oHTa (cojoH4yakoBele TouBbl — 0-30 cM, rimybokoconoH4akoBele — 80-150 cM) U CTeneHbIo
3acojieHust (IUIOTHBIM OCTAaTOK coJied B CWIbHO 3acosieHHbIX moyBax — 0.4-0.8%, B
cnabozaconieHHbIx — 0.1-0.2%) Ha wHcClIeIOBAaHHBIX YYacTKax OBLIM BBISABICHBI WHAWKATOPHI,
MMEIOIINE PA3HYIO TECHOTY CBSI3U € 3aCOJICHHEM MOYB (Talm. 2).

B Tex cutyanusx, Korza yactora BCTped BHJA B ONpPEACIEHHBIX yCIOBUAX mpesbimana 60%,
TAHHBIN BUJ MPUHUMAJICS B KauecTBE MHAUKaTopa (Tabm. 2, 3).

Tabauna 2. ConpsukeHHOCTh BUJIOB TPABIHUCTBIX PACTEHUM C 3aCOJIEHUEM MOYB (MHAMKAIMOHHOE
3HAYEHUE) Ha Pa3HOU TIIyouHe B %.

JlnHaMH4YeCKre BADUAHTHI OYB
Buzpl pacrenmii COJIOHYAKOBbIE | COJIOHYAKOBBIE rayGoxo-
CHJILHO3ACOJIEHHBIE |c1a003ac0/IeHHbIE COJOHHUAKOBATLIE
c1a0o3acoJieHHbIe
Artemisia austriaca 80
Tripolium pannonicum 100
Lappula squarrosa 86
Puccinellia distans 60
Thlaspi arvense 86
Artemisia absinthium 78
Sinapis arvense 71
Lactuca serriola 88

PaccmoTpenune naHHbIX B TaOMUIax 2 U 3 MO3BOJISET 3aKIIOYUTh, YTO BUIBI Artemisia austriaca
u Tripolium pannonicum MOXHO Ha3BaThb MapKepaMH YepHO3eMOB OOBIKHOBEHHBIX COJIOHYAKOBBIX
CHJIBHO3aCOJICHHBIX (dacToTa BcTped coctaBmia 80% u 100% cootBeTcTBeHHO). Lappula squarrosa
MapKUpyeT COJOHYAKOBbIE crabo3acosieHHbie MMOuBBl (86%), Sinapis arvensis TpUypodeH K
rI1y0OKOCOJIOHYAKOBAThIM cliabo3acoieHHbIM nouBaM (71.4%), Thlaspi arvense — K cOJIOHYAKOBBIM
cimabo3aconeHHbiM (86%), Veronmica agrestis — k He3acolieHHbIM (66.7%) UM COJIOHYAKOBATHIM
crnabozacosieHHbIM (67%) uepHo3emaM. Lactuca serriola MOXHO Ha3BaTh YJIOBJIETBOPUTEIHHBIM
MHIUKATOPOM TIyOOKOCOJIOHYAKOBAThIX CJIa003aCOJIEHHBIX IMOYB. TEeCHOM CBsI3M TPOCTHHKA C
OTIPE/ICTICHHON CTETEHBIO 3aCOJICHHsI YepHO3EMOB HE BBISBICHO. OTMEUEHO JHIIb CHUKECHHE
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HOMHHaHTHOﬁ pojin BHIAA Ha (bOHe YMCHBIICHUSA IIOYBCHHOI'O 3aCOJICHHA B MCECTax Cro

IIPOU3pacTaHUsl.

Tab6aunma 3. ComnpsbkeHHOCTh BHAOB (%) €O CTENEHbIO 3acOJIeHUsT MOYB (MHAMKAIMOHHOE
3HA4YEHKE) B METPOBOM TOJIIIE HA KIIOYEBOM yYaCTKeE.

CreneHb 3acoJIeHUs
Wnpukarop He3acoJIeHHbIe He3acoJIeHHbIe He3acoJIeHHbIe
(BUA pacTenust) YepHO3eMbI YepHO3eMbI YepHO3eMbI
00BIKHOBEHHbIE 00BIKHOBEHHbIE 00BIKHOBEHHbIE
(EC<4 1Cm/m) (EC<4 1Cm/m) (EC<4 1Cm/m)
Tripolium pannonicum 82
Coronilla scorpioides 60
Lactuca tatarica 67
Senecio vernalis 67
Cichorium intybus 69
Euphorbia volhynica 80
Salvia verticillata 80
Sonchus arvensis 82
Atriplex oblongifolia 100
YepHo3eMbl ~ OOBIKHOBCHHBIC  CPCIIHE3ACOJICHHBIC  MApKUPYIOTCS  COOOIIECTBAMH  C

JOMHHHUPOBAHUEM acTpbl conoH4akoBou (Tripolium pannonicum — 82%), a Takxke nebes
npoJiosroBatoucTHo (Atriplex oblongifolia — 100%). YIOBIETBOPUTEIBHBIMU HHAUKATOPAMHU
HE3aCOJICHHBIX IOYB OKa3aJIUCh Takue cTenHble Buibl, kak Coronilla scorpioides, Euphorbia
volhynica w Salvia verticillata.

Cpeny BUJIOB PacTEHH, UMCIONIUX IHPOKYIO SKOJOTHYCCKYIO aMIUTUTYy U BCTPCUCHHBIX Ha
BCEX BapHaHTaX 3aCOJICHUS C Pa3HOM YaCTOTOW M 0OMIIMEeM, MOXHO Ha3BaTh Ambrosia artemisifolia,
Convolvulus arvensis, Elytrigia repens, Lactuca tatarica, Lappula squarrosa, Melilotus officinalis,
Thesium linifolium, Daucus carota.

XapakTepucTUKu ruipoMopdhus3Ma B MOYBAX MOKHO HCIIOJIb30BaTh KaK MOKA3aTellb TIyOHWHBI
3ajieraHus TPYHTOBBIX BOJI (Ta0J1. 4). B kauecTBe MHAMKATOPA UCTIOIB3YIOTCS MTOATUIIBI TIOYB.

OO0o00mIasi KOHKPETHBIC JaHHBIC, TOJYUYCHHBIC TPU HATYPHBIX HUCCICAOBAaHUSIX IS
UCIIOJb30BaHUs B pa3pabaThiBacMON METOJAMKE, ObLIa COCTaBJICHA TaOJIUIA UHIMKATOPOB CTEIICHH
MPOSIBJICHUS TUApoMopduU3Ma Ha JOKAJIbHBIX YJacTKaxX B arpoiieHo3ax. [IpuBefeHHbIC B TaOiHIle
KOHKPETHBIC KOJIMYCCTBECHHBIC JIAaHHBIC, KOTOPbIE MOTYT OBITh TMOJYYEHbl B HATYPHBIX
uccieoBaHusax (rIyOMHa 3ajeraHvss W MUHEpPAIM3allds TPYHTOBBIX BOJ, XapakTep BOJHOTO
pexkMMa OWOTOMA, TPU3HAKA THApOMOpH3Ma B TMOYBAX W PACTHUTEIBHOCTH), TOJYYHIN
HKOJIOTHYECKYIO OIEHKY (Tabm. 5).

OcCHOBHbBIE IOJI0KEHHS METOAUKH

Hasnauenue memoouxu. Metonuka paszpabotaHa [Uis CTaHJApTH3AlMM  MOHUTOpPHHTA
JMHAMUKHA Ha3eMHBIX AKOCHUCTEM IPH HM3MEHEHHH IPHPOJIHBIX (HAaKTOPOB — PETHOHAIBHOTO
(GoHOBOrO KIMMaTa W YBIAKHEHUS HA OCHOBE aJIrOpPUTMa IOCIEIOBATEIbHBIX JICHCTBUM.
3anauM, Ha pelIeHHEe KOTOPHIX HAIpaBi€Ha METOJUKA, COCTOSAT B ClEAyrouieM: 1) BBISBICHHE
YUYaCTKOB JIOKAJIbHOTO MEPEYBIAXKHEHM S, ONIPEAEICHUE UX PACIIPOCTPAHEHUS B PETHOHE; 2) OLIEHKA

OKOCHUCTEMBI: OKOJIOT' A 1 AMHAMUKA, 2022, Tom 6, Ne 3



HOBUKOBA, BOJIKOBA, HASAPEHKO 55

CTENEHU IEPEYBIAKHEHNUS U BOJHOTO peXHMMa HA OCHOBE IPUMEHEHUS CHCTEMBbI IOKa3aTenell u
KpUTEPHUEB.

Tadauna 4. JlnarHocTuyeckrue MPU3HAKK THAPOMOP(HBIX YCIOBHH B MOYBAX Pa3sHBIX MOJITHIIOB
(Boskosa, Hazapenko, 2005).

I'nyOnHa nposiBjIeHHs OrJIeeHus! YpoBeHb
B NOYBEHHOM mnpodue (B BUIe IMOYBEHHO-
Tun nouBbl IToaTHn MO4YBKI pod ( A
CH30BATHIX TOHOB U KeJIE3UCTO- TPYHTOBBIX
MapraHueBbIX KOHKpenuii) BOJI, M
UepHozem Paznoro
UepHo3eMbl N Her cu3bix ToHOB
OOBIKHOBEHHBIH YPOBHSI
JlyroBaro-
T I'my6xe 2 m 3-4
J'[yro]go- YCPHO3CMHaAA
YEPHO3EMHBIE Jlyroso- Huxnsist wacth mpo s 225
YepPHO3EMHAs 0 2 M '
YepHo3emHO- Huxnsist wacte mpo s 15.
JyroBas 0 2 M '
JIyrossie I
0J] TYMYCOBBIM T'OPU30HTOM
JlyroBas MY 3 ’ 1-1.5
B cioe 50-80 cm

Obnacme npumenenus mMemoOouky: UCIOJIb30BAHUE B CUCTEME MOHUTOPUHTA JUIl 00eCIEUeHHUs
HKOJIOTUYECKON O€30MacHOCTH, TMpPH pPEIIEHMH BOMPOCOB PALMOHAIBHOTO  MCIOJIB30BAHUS
3eMEJbHBIX PECYPCOB.

Hcmounuxu ungopmayuu: tnanel 3emieyctpoiicta (mMacmrad 1:25000), mMOYBEHHBIE KapThI
xo3gaicTB (Macmrad 1:10000 m 1:25000), ¢onmoBeie matepuansl. OduuuanbHble JaHHBIE Ha
TEPPUTOPUU TPUJIETAIOIINX JaHIMA(TOB, HE 3aTPOHYTHIX Bo3jeiicTBueM. COOp JaHHBIX U HUX
HAKOTJICHHE TMPOBOAMUTCS IO PA3HBIM KOMIIOHEHTAaM MPHPOIHBIX KOMIUIEKCOB IO CIEHAIBEHO
pa3paboTaHHOMY aJITOPUTMY.

Obweli meopemuyeckol nAAMEGOPMOU METOJUKU SIBISETCS PACCMOTPEHHUE CTPYKTYPHO-
(GYyHKIMOHATBPHOW OpraHM3allid M JUHAMHKH OHOTHYECKMX M aOMOTHYECKMX KOMIIOHEHTOB
HKOCHCTEM Ha OCHOBE B3aMMOCBS3€H B CHCTEME «IOKa3zaTelu OMOIleHO3a — II0KazaTesn
BOJHOTO (paKTopay.

Memoouyeckue nooxo0wvi u Memoosl, UCTIONb3yeMbIe B paboTe.

e Marepualibl TUCTAHIIMOHHOTO 30HAMPOBAHUS [l OOHAPYKEHHUS 04aroB NepeyBIaKHEHHS.

e MeToau4ecKuil MOAX0 «KIIOY — OMBIT» JJIsl COMOCTABICHUS U OLIEHKU TpaHCPOpPMALUU
MPUPOJIHBIX KOMITJIEKCOB. B KauecTBe «KIIOYEBBIX)» YUACTKOB MCHOJIB3YIOTCS yYacTKH JlaHAmadra,
HE 3aTPOHYTbIe BO3JCHCTBHEM TNEpEyBIKHEHHUsS, a y4YacTKH, HaXOJIAIIMeCs TOJ €ro
BO3/ICHCTBUEM, — B KAUECTBE «OMBITHBIXY.

e Meroau4ecKuil MOAXOJ, 3aKJIIOYAIOIIMICA B PACCMOTPEHUM OYara IEpEeyBIIAKHEHUS Kak
OJTOKOBOM SKOTOHHOW CHUCTEMBI, BBICTPOGHHOM IO TpagUeHTy BO3pAcTaHHUs IMOYBEHHOIO
nepeyBlaxHeHus. VIMEHHO Takoe pacCMOTpPEHHE MPOCTPAHCTBEHHOW M (DyHKIHMOHAJIBHOU
CTPYKTYphl OYara II03BOJISICT OLIEHUTHh TUAPOJOTHYECKOE BO3JCHCTBHE MEPEyBIAKHEHUS Ha
arposKOCHCTEMBl M €ro OCOOEHHOCTHM 4Yepe3 XapaKTEePUCTHKH TIIyOMHBI 3aJIeraHus YPOBHS
I'PYHTOBBIX BOJ, YBIQKHEHUS 110YB, CTETIEHH MMOATOIICHHS, KAUeCTBA TPYHTOBBIX BO/I.

e JloneBble MHCTPYMEHTAJbHBIE PAOOTHI M MaTepHallbl TUCTAHIIMOHHOTO 30HAMPOBAHUS
MCTOJIBb3YIOTCS TIPU BBISBICHUU TPAHUIL PA3HOTO BO3JCHCTBUSI.

e OmnuceiBaloTCs TOYBEHHbIEe Npodwin, (Qukcupyercs TayOMHA 3ajeraHusi MOYBEHHO-
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I'PYHTOBBIX BOJI, OITUCHIBACTCS BUIOBOM COCTaB PACTUTEIHHOCTH, IPOCKTHBHOE MOKPHITHE, OOMIHE
BUJIOB, YYMTBHIBACTCS XO3ANUCTBEHHAs YpOXKaWHOCTh BUAOB U  coobmectB. [IpoBomutcs
kpynHomaciitabroe (1:1000) xaprorpadupoBanue MOYB C MOBTOPHOCTHIO pa3 B 3-4roma u
©XKEroJHOe  KapTrorpagupoBaHHWE  PACTUTEIBHOCTH  METOJOM  KHUIPEreJbHOH  CHEMKH.
OT160p 00pa3moB MouB Ha 3acoieHue mpoBoauiIcs nocioiHo: 0-10, 10-30, 30-50, 50-70, 70-100 cm.

e Jlnd mNONMY4EeHHs] COBPEMEHHBIX JAHHBIX, XapaKTEPU3YIOIIMX COCTOSHUE IPHUPOJHBIX
KOMIUIEKCOB, MCHOJB3YIOTCSI METOJBI TMOJIEBBIX IKOJIOTO-reorpapuuecKux HCCICIOBaHUN, B T.4.
MHCTPYMEHTAJIBHOE TOIO-3KOJIOTUYECKOE MPO(GUIMPOBAHUE C 3aJI0)KEHHEM TPAHCEKT M TOYEK
KJIIOUEBBIX TOYBEHHBIX M T€000TAHWYECKUX HCCIIEJOBAHUN, C OMHMCAHUEM COCTaBa M CTPYKTYPHI
pPAcTUTENILHOCTH W yYETOM HaJ3eMHOM (PUTOMACCHI, BBISBIEHHEM WHIUKATOPOB COBPEMEHHOTO
rupoMopdu3Ma; CHenHaIbHO OTMEYaeTcs HaJuyhe WHAWKATOpOB THiapomopdusma. Bce Touku
TOTIO-3KOJIOTUYECKOT0 MpOo(MiIs Ha JaTy MPOBENEHUS ChEMKHU HMPUBS3BIBAIOTCS K OTHOCHUTEIBHBIM
BBICOTHBIM OTMETKAaM MECTHOCTHU, PUKCUPYETCS TCOMO3UIIHSL.

e OreHKa THIPOTreHHON TpaHC(HOPMALIUU PUPOIHBIX KOMITJIEKCOB IMIPOBOIUTCS HA OCHOBAHUHU
KOMIUIEKCA HHIMKATOPOB OCHOBHBIX KOMIIOHEHTOB JaHAmadTa: pacTUTENBHOCTH U TIOYB.
Jlnst aToro  pa3paOoTaHbl KauyeCTBEHHBIE M KOJMYECTBEHHBIE TMOKA3aTe€lM M HIKOJIOTUYECKHE
KpUTEpUH UX 3HaueHU. OLIEHOYHBIMM KpPUTEPUSMM CIY)KAT COCTOSHUE M IPOCTPaHCTBEHHAS
CTPYKTypa pPacTUTEIBHOCTH oOuara ruapoMopusma, UTO [aeT BO3MOJKHOCTh BBIJICIUTH
3 KaTeropuu: CUIbHOU, CpedHell, clabol CTENCHH pPa3BUTHUS TEpEeyBIaKHEHUA. B KkadecTBe
JIOTIOJTHUTEIBHOTO TOKA3aTeNsl UCIOJIB3YIOTCSl 3HAaUEHUS IUIOIIAIel yJacTKOB C Pa3sHOM CTENEHBIO
NepeyBIaKHEHUS.

e MeTopI MATEMAaTHYECKON CTATUCTUKU JJIs1 OOpaOOTKM M aHANM3a JaHHBIX HAIllpaBlICHBI Ha
BBISIBJICHUE TECHOTHI U JIOCTOBEPHOCTH CBSA3H PACTUTENLHOCTH C OCHOBHBIMU (haKTOpaMH — BOJIHBIM
(Bmarocojep»aHue MOYB) U 3aCOJICHUE MOYB.

e Jlns ynoOctBa XpaHeHUs] 1 00pabOTKH SKCIIEPUMEHTAIbHbIE JaHHBIE COCPEAOTOUNBAIOTCS B
TEMaTHYECKH CBSI3aHHBIX MEXY cO00M TabiuIax, co3iaHHbIX B mpukiaaHoi nmporpamme EXCEL.
Jlnst 06pa®OTKM M aHAIM3a TAaHHBIX UCIOJIB3YIOTCA CIIeLUalIbHbIe pUKiIagHbie mporpammsl ECOL,
STATISTICA, SPSS, ARCVIEW.

e 3aCOJICHHOCTh II0YB M MATEPUHCKHX IIOpPOJ] OLEHMBAETCS HAa OCHOBE KpaTKOU
XapaKTepUCTHUKHM HOHHO-cosieBoro cocraBa (PykosoactBo ..., 1990). Mcnons3oBanuch
peructpupyromuii  npudop ‘“Oxorect pH-120”, nOHOCENEeKTHUBHBIA 3neKTpoa pNa (GupMsbI
“OKOHMKC”, XJopcepeOpsHBIH BcroMmorarenbHbelid  anmektpoy OBJI-1M3.  IlpoctpaHcTBeHHOE
pacnpeziesieHue CoJiel Ha KJIYEBBIX TOUKAaX OLIEHWBAIU IO Pe3yJIbTaTaM M3MEpPEHUS aKTUBHOCTH
MOHOB HATpHus B macrax Oosbmioro uymciaa oOpasnoB. OcHoBHas Macca KopHed (1o 95%)
OOJBIIMHCTBA BUIOB, BCTPEUEHHBIX Ha YydacTke, pacrosaraercs B cioe 0-50 cm, yTto mano
OCHOBaHHUE paccMaTpHUBaTh I10KA3aTEIN 3aCOJIEHUS 10YB PEUMYLIECTBEHHO B 3TOM CJIOE.

e Ot6op 00pa3moB uIs ONpPEACICHHUS BIAXHOCTH IOYB MPOBOJAUTCS HA JUHAMUYECKHUX
IUIOLIa/IKaX KJIOYEBOIO Y4acTKa B TE€YEHHE BCEro roja ¢ 4actoToi | pa3 B 2 Hedenu B TEILIOE
Bpems rofa u 1 pa3 B mecsi B xosnoaHoe. OOpasipl 0TOMparOTCs B TPEXKPATHON MOBTOPHOCTH IO
10 cM ci10siM IOYBEHHOM TOJILIY 10 TPYHTOBON BOJBI.

Aneopumm pabomul B COOTBETCTBHH C METOJHMKON PAacCCMOTPEH Ha KOHKPETHBIX IMpPUMEpPax Io
JAHHBIM MCCIIEZOBaHUN 58 04aroB MepeyBIaKHEHUS B CTEIHOM 30He PocToBCKO# 00MacTy Ha rore
eBporeiickoii dactu Poccum. PaGota mo Meroaumke BKIIOYAaeT HECKOIBKO ITamoB (IIaro,),
IIOCJIEOBATEIBHO PEIIAIONINX OCHOBHBIE 3a]Ja4l MOHUTOPHHTA.

IlepBplii Iar pemiaer 3ajady BBIABIEHUS PACIPOCTPAHEHMSI OYAroB IEPEYBJIAXXHEHUS Ha
uccienyeMo Tepputopur. st 3TOM LEU UCIOJIb3YIOTCS MAaTepHallbl TUCTAHUIUOHHON CBEMKHU C
paspemenneM 30 M u OGosiee. Ha HuX Ha oxHOpogHoM ¢oHe arponanmmagpToB Oojiee TEMHBIM
(OTOTOHOM YETKO BBIJCHSIOTCS OYard IMEpeyBIAXHEHHUS M Pa3HOOOpPa3HBIMU I'€OMETPUUYECKUMU
ouepTaHusMH (puc. 3).
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Tadauna 5. IHIUKaTOPBI CTETIEHU MPOSBICHUS JOKAIBHOTO THAPOMOP(PU3MA U UX IKOJIOTHUECKOE
3Ha4YCHHUE.

Ne .m IoxazaTenn JKoJI0THYeCcKOoe 3HAaYeHH e (KPUTEepHH)
3anuBaHue, Cnaboe — 10 no 15 gneil, He €KErOaHO.
1 qutensHocTh U | CpenHee — 16-40 nHel, exxeronHo.
4acToTa, THU CunbHoe — 6omnee 40 gHEH eXeroaHo.
I'pyHTOBBIC BOHI,
2 riyonHa [IpucyTcTBHE B TOYBEHHOM MPOQUIIE — OT MOBEPXHOCTH JI0 3 M.
3aJieraHus, M
Cunsnoe — 0.3-1 m.
3 Fﬁ(ﬁgf;;;gﬂﬁ’ Ywmepennoe — 1.25 m.
’ Cnaboe — ot 2.5 10 5 (6) M.
o [loBbIIeHHAsT MOIIHOCTD TYMYCOBOTO TOpu30HTa (A+AB) mist myrosaro-
YEpHO3EMHBIX M JIyTOBO-4EpHO3EMHBIX MouB Oonee 130 cM W BiaKHO-
myroBeix 6osee 100 cum.
o [IHTEHCHBHBIN YEPHBII OTTEHOK BEPXHEN I'yMyCOBOM TOJNIIH.
e [IpucyTcTBHE TOPU3OHTOB C PAa3BUTHEM MPHU3HAKOB COBPEMEHHBIX
OKHCIIUTENBFHO-BOCCTAHOBUTEIFHBIX MPOLIECCOB B BHIE THIPOOKHUCHBIX
IUIGHOK  Kele3a  (OXPUCTBIX  ISITEH), CH30BAaTOCTH, BKIIIOUCHHS
MapraHieBO->KeIe3UCThIX HOBOOOpa3oBaHuii (0000BHHOK) Ha TIyOUHE OT
1 no 2 M — cnaboe MposBIECHUE JIYTOBOTO IPOLECCa; MOJ T'YyMYCOBBIM
ropu3oHTOM, B cioe 50-80 cM, ueT aKTUBHEIHN JIyTOBBII IpoIiecc.
B HouBCHHOM e [myOuHHAas TJeeBaToCTh B BHAE CH3BIX IISITEH M CBOEOOpas3HBI
4 mpodme KapOOHaTHBI Tpoduiab (KypaBUMKH, MPOMBITOCTE OT KapOOHATOB [0
rnyounsl 100 cM), a B cioy4ae 3acOJ€HHBIX BOI — CHEHU(pUYECKHH
COJIEBOH MTPOQHITB.
e Jlns cTemHOi 30HBI — TIIyOMHA 3ajJeraHvs MEPBHYHOTO W BTOPUYHOTO
runca (IIeCTOBATHIH THIIC), CBHICTEIBCTBYIOUINE 00 YpOBHE MOTHSTHS
KallWULIPHOW KaiiMbl TPYHTOBBIX BOJA; NPUCYTCTBHE KapOOHATHOU
IJIECEHU WM Pa3MBITBIX MasIeBbIX mATeH Oenornasku (CaCOs).
e Hannune maneBoil Oenormasku CBUAETEILCTBYET O COBPEMEHHOM
rugpoMophusme.
e [myOuHa 3aneraHus BTOPHYHOTO MEIKOKPHUCTAJUIMYECKOTO THIICA
SBIISIETCS TIOKA3aTeeM YPOBHS KaMJLUIAPHON KaliMbl UITH TPYHTOBBIX BOJ,
a TakKe 00pa3oBaBILEiicS BEPXOBOIKH.
JloMHHUpOBaHKE WM IPUCYTCTBHE BUAOB-UHANKATOPOB
® niepeyBIaKHEHUS:
cwibHOe — Phragmites australis,
cpennee — Elytrigia repens,
cnaboe — Cirsium arvense;
B ® 3aCOJICHUS MOYB: JOMHHHPOBAHHE WM MPHCYTCTBHE C IOCTOBEPHOCTHIO
> pacTUTENbLHOCTH 70-100%:
cmiibHOe (cymma coneii — 1-2%) Ha rmyoune 0-30 cm — Tripolium aster,
Artemisia austriaca, Artemisia absinthium, Puccinellia distans;
noBepxHocTHoe cnaboe (0.5-0.25%) na taybune 0-30 cm — Lappula
squarrosa, Thlaspi arvense;
riyounnoe cinaboe (0.5-0.25%) na rmyoune 80-150 cMm — Sinapis arvense,
Lactuca serriola.
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Puc.3. VYuyactku nepeyBinaxHEHMs B arpoleHo3ax Ha Teppuropun coBxos3a «Poccus»
OxTsa0pbckoro paiiona PocToBckoii o0mactu.

Marepuansl JUCTAaHIIMOHHOTO 30HAMPOBAHUS TO3BOJISIOT OOCIEI0BAaTh TEPPUTOPHH Pa3HOTO
pasmepa OT HOJIs 10 paiioHa WK OOJIACTH U BBISIBUTH MacIITad pa3BUTHUS 3TOTO SBICHMUSL.

PesynpTathl npoaenaHHoi paboThl NPEACTABISAIOTCA B BUJE KAPTOCXEM, HAa KOTOPHIX MOKa3aHa
70 IUIOIAJM O04YaroB IE€PEYBIAKHEHUS B MPOLEHTAX OT IUIOWAAM aAMUHHCTPATUBHOU
eAUHUIBI (puc. 4).

Bropoii miar HampaBieH Ha OLEHKY CTENEHM U peXuMa MEpeyBIAKHEHUS KaXKI0To
BBISIBIEHHOIO OdYara IEpeyBIAKHEHUSA. YCTaHABIMBAECTCA HENOCPEJICTBEHHBIE HCTOYHUKU
nepeyBiakHeHus. OIeHKa CTENEHU MepeyBIaXKHEHHs] YCTAaHABIMBAETCS HAa OCHOBAHWM W3Yy4YEHUS
BHYTPEHHEI OpraHu3allMy OYaroB MEpPEyBJIAXKHEHUS ITyTEM HAaTypHBIX MCCIEIOBAHUN U U3Y4EHHUS
MaTepualioB  JUCTAHLIMOHHOTO  30HAMpOBaHWs.  Haumbonee  HarIsIIHBIM  MHIMKATOPOM
NIEPEYBIAKHEHNS SBISETCS pacTUTENbHOCTh. OHa XapaKTepU3yeT COBPEMEHHOE COCTOSIHHE
YCIIOBHM Cpefbl, B TO BpeMsl KaK IMOYBbI, Kak 0ojieeé KOHCEPBATUBHBIA KOMIIOHEHT SKOCHCTEM,
XapaKTepU3YIOT JOJITOBPEMEHHbIC H3MEHEHUS, U, B OCOOCHHOCTH, — PEXKHUM YBIQKHEHUSI.

Cmenenv nepeysnadcheHus u 3acoleHue noye yCTaHABIUBAIOTCS M0 JAHHBIM, IPUBEICHHBIM B
Tabmuie S5 JUid PacTeHUH-MHIMKATOPOB HAa OCHOBAaHMM M3y4YCHHUS BHYTPEHHEH CTPYKTYpHI
PacCTUTEIBHOCTH B OYare INEPEyBJIAXXHEHUS. YUMUTHIBAETCSI U COOTHOIIEHHUE IUIOLIAAEH, 3aHSTHIX
KaX/IbIM W3 BHUJOB-UHAMKATOPOB IO rojaam (puc.S). JlaHHbIE MPenCTaBISAIOTCS B BHJE TaOJMUIIBI
(Tabm. 6).

Oyenka pedicuma nepeyenaxchenus TPOBOAUTCS HAa OCHOBAaHMUM M3YUCHUs TJIyOUHBI
TpaHc(hopMaIiK MOYB YUACTKOB JIOKAIBHOTO TepeyBnaxHenus. Boinenensl (Hazapenko, 2002) tpu
KaTerOpHH MEPEYBIAKHEHUS: 9NU300UUECKUL, pecyNAPHO-nYIbcupyrowul, nocmosannsi. IIpu aTom
HCII0JIb30BAJIU CIEAYIOIINE TUAarHOCTUYECKUE PU3HAKHU:

® K KAaTEerOpuM OSIH30JMYECKOrO TUApoMOp(dr3Ma, MPOSABISAIOMIETOCS B OSKCTPEMAIBLHO
BJIQKHBIE TOJbI, OTHECEHBI OYaru, copMUpOBaHHbIE MPH 3AJIETAHUU TPYHTOBBIX BOJ HA TIIyOHHE 10
3M OT TOBEPXHOCTH M TPH OTCYTCTBHM KAKHX-THOO MOPQOJOTHUECKUX MPU3HAKOB
rupoMopdu3mMa (OXpUCTHIX IUICHOK, COJIEBBIX U TMIICOBBIX TOPH30HTOB) B IMOYBEHHOM IpoduIe;
UX BHYTPEHHSSI CTPYKTYpa OJHOPOIHAs, YIPOLIEHHAS;
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Puc. 4. Kaprocxema MEPEYBIIA)KHEHHBIX 3eMeNb PocroBckoi obnactu (Bonxkoga,
Hazapenko, 2005). Vcrosuvie ob6o3nauenus. Jlons nepeyBiakHeHHbIX tuiomanei: 1 — ot 0 1o 5.0%,
2 —ot 5.1 10 10.0%, 3 — ot 10.1 no 15.0%, 4 — 60onbiIe 15%, 5 — ydacTku HccaeT0BaHUN.

® K KATErOpHUHM pETYJISPHO MYJIbCUPYIOIIET0 THUAPOMOpP(H3Ma OTHECEHbl  YYacTKH,
XapaKTepHU3yIoIuecs OONBIION MOIIHOCTBIO TYMYCOBOTO Topu3oHTa (Ho He Oonee 100 cMm) u
HAIMYMEM TMPU3HAKOB TuApoMopdu3Ma B TMOYBEHHOM TMpoduie; MpH 3ITOM YEpHO3EM
OOBIKHOBEHHBIN IEPEXOJUT B MOJTHI JYTOBAaTO-4YEPHO3EMHBIX, JYTOBO-UYEPHO3EMHBIX M JaKe
YepHO3EMHO-TYTOBbIX TOYB C pa3IMYHBIM MPOSIBICHUEM B Tpoduie OKCHAOB Keiesa,
3aCOJICHHOCTH, KapOOHATHOCTH, 3arMIICOBAHHOCTH WJIM HaMBITOCTH, TEXHOT'C€HHOH TJIBIOMCTOCTH;
110 BHYTPEHHEH CTPYKTYpE 3TH YYAaCTKHU CII0KHO YCTPOEHBI, YaCTO MOJTHOUWICHHBI;

® K KAaTeropuM IMOCTOSIHHOTO THIpoMOppHU3Ma OTHECEHBl  YYacTKH, C  HCXOJHO
MOJIyTHIPOMOP(HBIMU TIOYBAMH, HAa KOTOPBIX IMPOU3OIIET MEPEeXOi JYroBaTO-4YEPHO3EMHBIX B
JYrOBO-YEPHO3EMHBIE, YTO MPOSBISIETCS B YCWJICHWU INPHU3HAKOB OTJIEEHUsS (B BHJE CHU30BATHIX
TOHOB M JKEJIE3MCTO-MapraHLEeBbIX KOHKpEIii 6000BUHOK MM TOYEK) B HMKHEW YacTH Mpoduiis;
JYrOBO-YEPHO3EMHBIX — B JIyTOBBIE M BIAKHOJYTOBbIC TOYBBI; BHYTPEHHSS CTPYKTypa TaKUX
OYaroB MOJHOWICHHAS WM YCIIOKHEHHAs.

Tpernit mar. JliuTensHOoe W3ydeHHE MO3BOJIMIO  pPa3paboTaTh THUIOJOTHUIO  OYaroB
NepeyBIAKHEHUS, MCIONb3ysd OCHOBHBIE (DaKkTOphl HX (OPMHUPOBAHUA: peIbed M HCTOUHUK
nepeyBiIaxHeHus (tabdmn. 7).
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Puc. 5. I3aMeHeHne npoCTpaHCTBEHHOW CTpykTypbl ywuactka OM 10 no romaMm. Vcaoguwie
obosnauenusi: 1 —coobmectBa Phragmites australis, Bolboshoenus maritimus — CHIbHOE

nepeyBlaxHenue, 2 —coobuiectBa Elytrigia repens cydacTueM TaloUTOB — CpeIHee
nepeyBnaxHenue; 3 —rainoduibHble coobuectBa Tripolium  aster, Artemisia absinthium,
Puccinellia distans, — cpenHee mnepeyBlaXHEHHE, 3aCOJCHHBIE TIOYBBI; 4 — TPOCTHUKOBEIE

cooOIlecCTBa IO pacHamike 3TOT0 ToJa — IEPEYBIAKHEHHE OT CHIBHOTO K CpeaHeMy; 5 —
copHoTpaBke (Triglochin palustre, Rumex spp.) IO pacmaimike 3TOT0O T'oJa, YTHETEHHBIE TTOCEBBI —
crnaboe nepeyBiIaKHEHHE.

Hcrnonb3ys B KauecTBe OCHOBBI JaHHYIO TaOIUILy, MOKHO THIIM3UPOBATH YYaCTKU Pa3BUTHS
COBPEMEHHOTO THIpOMOp(hU3Ma Ha HOBOW M3y4aeMOW TEPPUTOPUM HA OCHOBAHUHM OCOOCHHOCTH
MOJIOKEHHsI B penbede M HMCTOYHHMKE mnepeyBnaxHeHus. Portorpapuu (1-3), neMOHCTPHPYIOT
OCHOBHBIC THIIBI OYaroB IEPEyBIaKHCHUS, OOO3HAYCHHBIC HAa PHUCYHKE 3 B COOTBETCTBUH C
MOKAa3aTeNIIMU U KPUTSPHSIMHU TaOJIHIIBI 7.

[IpoBeneHHBIE OLIEHOYHBIC IOKA3aTeNM Y4YacTKOB COBPEMEHHOTO THIApOMOp(H3Ma CIIyKaT
OCHOBOW MOHHTODUHIA SIBJICHUS T[EPEYBIAXHEHUS B arpojaHamadrax Ha TEPPUTOPUH
uccienoBanuii. V3 HUX clieyeT, 4YTO 4YacTOTy IpPOBEACHHS IUCTAHIIMOHHBIX M HAaTYPHBIX
HaOJIIOJICHUH CIIelyeT COTIIaCOBBIBAThH C AMHAMHUKOM aTMOC(EPHOTO YBITaKHECHUS.

Pexomenoayuu no pesicumy nabniodenuu. B cBS3U ¢ TeM, YTO MHTEHCUBHOCTHh W ILUIOMIAIH
YBIIQKHEHHSI TECHO CBSI3aHBI C BEIMYUHON aTMOC(HEPHBIX OCAIKOB M TPOSBISIFOTCS C HEKOTOPHIM
OTCTaBaHMEM NPUMEPHO Ha MOJroJa-roj, B paMKax METOJUKH PEKOMEHIYeTCs HpPOBOIUTH

OKOCHUCTEMBI: OKOJIOT' A 1 AMHAMUKA, 2022, Tom 6, Ne 3



HOBHUKOBA, BOJIKOBA, HASBAPEHKO 61
HaOJIOIEHUS Yepe3 MOJro/1a-roJl MoCiie MPEBHIIEHUs CPeTHEMHOTOJIETHEH CyMMBI 0CaIKOB 0oJiee,

yemM Ha 25% wnu mocne psaa ner (3-4 roma) moapsii, MPEBBIMIAIONIUX CPEIHEMHOTOJIETHEE
3HAaYE€HHE HECKOJIBKO OoJiblre, yeM Ha 10%.

Taoauna 6. [Ipumep onenku rugpomMopdusMa B oyarax rnepeyBaaKHEHUS.

PacTurtenbHbIe
Ne | Uapexc Crenenn Pesxxnm
M NOYBEHHEIE 3acoJieHHe TOYB
ni. | oyara nepeyBJIAKHEHUS nepeyBJIAKHEHUS
HHAUKATOPbI
1-5%*; nyroso- He 3aconenusie — o
1 OM 1 > YT CunpHas — cinabasg TlocTosAHHBIN
YEpPHO3EMHBIE CHUJIBHO 3aCOJIEHHEIE
1; uepHO3EM o
2 | OM2 > 1eP . CunbHas OtcyrcTBYyeT Onu3014eCcKuii
0OBIKHOBEHHBIN
1-5; myroBato- He 3aconennnie — Perynapuo
3 OM4 » YT CunpHas — cinadasg Y/p o
YEpPHO3EMHBIE CHUJIBHO 3aCOJIEHHEIE MYJIbCUPYIOLIUN
4 OM7 4, 5; nyrosato- CunbHas — He 3acosiennbie — Perymsipro
YEpPHO3EMHBIE CpenHsist CHUJIBHO 3aCOJIEHHEIE MYJIbCUPYIOLIUN
1-5; nyrosaro- IlocTosAHHBIN 1
He 3aconennsie —
5 | OM 10 U JIyrOBO- CunbHas — cnabas peryisapHo
CHUJIBHO 3aCOJIEHHEIE o
YEpPHO3EMHBIE MYJIbCUPYIOLIUN

IIpumeuyanue k Tadauue 6: * — KOHTYpHI PaCTUTEIHLHOCTH, YKa3aHHbIE HAa PUCYHKE 2.

Tadauna 7. Tumbl y4yacTKOB COBPEMEHHOTO THIPOMOp(U3Ma, BBIACICHHBIE MO YCIOBUSAM HX
dbopmupoBanus (Ha mpumepe OkTs0phckoro u KyiiOsimeBckoro paiioHoB PocToBckoit 06macTh).

IIpupoaHble KOMILIEKChI COBPEMEHHOI0 THApOMoppu3ma
HUcrounuk
Ha IU1aKope HA NPUBOJAOPA3/1EILHOM CKJIOHE
YBJIAKHEHH S
BEPIINHBI 3amaAuHbl | amduTeaTpsl | JIOKOMHBI CKJIOHBI
3acTanuBaHue
HAaTE€YHBIX
_ 2% 4 7 -
ITOBEPXHOCTHBIX
BOJI
[TepeyBnaxxunenue
IIOYBEHHO-
1 3 5 8 10
IPYHTOBBIMU
BOJIaMHU
CwmemanHoe
— — 6 9 11
YBIIA)KHEHUE

IIpumeuyanue k Tadauue 7: * — HOMep THIIA.

IIpeonoscenua k ocnabrenuro npodiemvl nepeyeiaxdcHeHus. AHANIW3 HMMEIOLIET0oCs OIbITa
NPAaKTUYECKUX paboT MO OCHa0JNIEHUIO JIOKAIBHOTO TEpEYBIAKHEHMs, IOKa3al, 4dYTro K
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MPAKTUYECKOMY PEIICHHIO JaHHOW TpoOJleMbl HMeEeTCs JBa MOaXoda. B mepBoMm ciydae
MEPEYBIAKHEHUE pPAcCCMATPUBAETCS KaK HEraTUBHOE SIBJICHHE JIETpajlallid  IUIOJOPOIAHBIX
CENIbCKOXO3SUCTBEHHBIX 3eMeIlb M Pa3padaThIBAIOTCS MEPONPHUATHS MO JTUKBUIAIIMM HE Mpoliecca
MEePEYBIAKHEHUS, @ €ro CJIEACTBUS — JIOKAJbHBIX MpOSBICHUNA. B OCHOBHOM mpejiaraiTcs
WHXXEHEPHBIE PEIICHUS ISl OCYLICHHUS, Yallle BCEro B BUJE Pa3IUYHBIX BUAOB JApeHaxka. OpHako
MOJOOHBIN TONXOJ] HE pemaeT mpobiaemMbl, a HA00OpOT, co3MaeT psa HOBBIX. Tak, B MonnaBuu
ObUIN TIPeIIOKEHBI pa3nuuHbie BUbl Menmopanuu (Cysak, 1977, 1986). B Bocrounom Jlonbacce B
Havyane 80-x romoB B JIOHCKOM TOCYJapCTBEHHOM arpapHOM YHUBEPCHTETE TaKXKe ObLIN
pa3paboTaHbl 1ol pyKoBOACTBOM Tpodeccopa M.b. Munkuna ¢ coaBropamu (1991) paznuunbie
MEPOIPUITHS NHXEHEPHONU METUOPALIMH NTEPEYBIIAKHEHHBIX TIOYB.

2) 6) B)

®oto 1. 3anaauuueld THN (Tabn. 7, T 3), MepeyBlaKHEHUE MMOYBEHHO-IPYHTOBBIMH BOJAMU
(yaactok OM 10 nHa puc. 3; ¢doro H.A. BonkoBoit). Vciosnvie obosnauenus: a — JNUIICHHBIC
PaACTUTENILHOCTU € PACIALIKOW 3TOro rofa; 0 — JHUIIEHHBIE PACTUTENBFHOCTH CO CIIEaMU BOIHOM
5pO3UH; B — C TPOCTHUKOM II0 PACIIAIKE 3TOTO TOJ[a ¥ BBHIIABIIMMHU KYIbTYPHBIMU PACTCHHUSIMHU.

Hamu NPpCAJIOKCHUS HAITPABJICHBI HA HMCIIOJIB30BAHUC MCETOIOB OHOJIOTHYECKOI MCJIMOpaluu n
KOHKPETHO — Ha HW3MEHEHHE BOJHOTO OallaHCa Ha Yy4yacTKax JIOKAJbHOTO IepEyBIaXHEHHUS.
OHM BKIIIOYAIOT CIAEAYIOLINE MEPOIPUSATHUS.

1. Y4acTKu C MEpBUYHO BCTPEUCHHBIM IMPOSBICHUEM THUApOMOp(HU3MA B BHUJIE OTIEIbHBIX
HK3EMIUIIPOB TPOCTHHUKA MPEANOYTUTENIFHO HE paclnaxuBaTh, a Ha TEPPUTOPUH HUX BOJOCOOPHOM
YaCTH HU3MCHUTHL arpoTCXHHUYCCKUC IPUCMBbI U CCBOOGOpOT, BKJIIOYHB B HEro 0Oojee JIIMTCIIBHOC
y4acTHE TPAaBOCMECEH.

2. BoOkpyr IMTENBHO CYIIECTBYIOIIMX YYaCTKOB IEpPEYBIAKHEHMsI C IPOSIBICHHEM BCEX
cTerneHel ruapomMopdusmMa KeaaTedbHO OTOABHHYTH TPAHUIlY paclHaxUBAaeMOW TEPPUTOPHH 32
IIpEeACIIbl IEPUOAUYECKH TIEPEYBIAXKHAEMbIX Y4aCTKOB U 30H PACTEKAHMS BOJbI B BECEHHUU IIEPHUOL
JJI TOTO, YTOOBI npeaoTBPATUTh CKOIIJICHUC OJHOJICTHUX COPHBIX BUAOB Ha HAPYILICHHOM Y4YaCTKC.

3. Ha yyactkax cpenHero u ciaboro rnepeyBliaXHEHHUs Ul PEryIUpOBaHMs BUIOBOTO COCTaBa
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PACTUTCIIBHBIX COOGH.IGCTB C ICJIbIO UCKITFOUCHUSA COPHBIX BUAOB-OJHOJICTHUKOB KCJIATCIICH MMOACCB
MHOT'OJICTHUX KOPHCBUIHBIX 3JIAKOB, UMCIOIIIUX KOPMOBOC 3HAYCHHC. Ot Y4aCTKH CO BPEMCHCM
MOT'YT HCIIOJIb30BAaTbHCAd B KaUCCTBC CCHOKOCOB.

®oto 2. YuacTku, popmupyronecs B ampureaTpax Ha MPUBOJOPA3ACTbHBIX CKJIOHAX, TOYBEHHO-
IPYHTOBOTO yBIakHeHUs (yuyactok OM 7 Ha puc. 3, Tabn. 7, TUII 5) U CMEUIAHHOTO YBJIAXKHEHUS
(yaactox OM 4 Ha puc. 3, Tabn. 7, Tun 6; poto H.A. BonkoBoit).

®oto 3. YuacTku, GOpMHUPYIOIIKECS B JIOKOMHAX HA IPUBOIOPA3ICTHHBIX CKIOHAX MPU HATEYHOM
yBnaxknenuu (OM 1 B tabn. 7, tun 7; poto H.A. Bonkosoii).

BrIBOIBI

1. SIBieHuE COBPEMEHHOTO JIOKAJIBHOTO IEPEYBIIAXKHEHUS MMEET MPUPOJAHO-aHTPOTIOTEHHBIN
xapakTep. OHO pa3BHUBaeTCsI B OCOOBIX YCIOBHSAX CpEAbl, KOTOPbIE CO3JAIOT MPEANOCHUIKH, a
AHTPOTIOTE€HHAs! IEITEIBHOCTh CIIOCOOCTBYET UX pealIn3alliu.

B kawectBe Bemymux (akTopoB (OPMHUPOBAHUS BTOPHUYHO THIPOMOPQHBIX MPUPOIHBIX

OKOCHUCTEMBI: OKOJIOT'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



64 K METOAMKE MOHUTOPUHTIA JIOKAJIBHOI'O ITEPEYBJIAXKHEHUSI ...

KOMIUIEKCOB BBICTYIAIOT YBIQKHEHUE U 3aCOJIEHHE YEPHO3EMOB M JTYTOBO-YEPHO3EMHBIX ITOYB.

2. MOHMTOPUHI pa3BUTHs JIOKAIBHOTO TEPEYBIAKHEHUS Ha IUIaKopax, NpU TIIyOOKOM
3aJeraHMM TPYHTOBBIX BOJI, HANpaBICH HA BBIABICHHE, YCTAaHOBJICHHUE MPUYHMH, CTEHCHH
rupoMoppu3Ma KOHKPETHBIX 0YaroB M pa3pabOTKy PEKOMEHJIAIMH IO €ro OcCialIeHUIo WIN
JUKBUAALUH.

3. Meroauka paboT B paMKaX MOHHUTOPHMHIA ONHMpaeTcs Ha pa3pabOTaHHBIE HHIUKATOPHI
NPOSIBJICHUS W CTENEHH TUApoMop(du3Ma — IMOKa3aTeNd COCTOSHHUSA MPHUPOTHBIX KOMIIOHEHTOB:
pPacTUTENLHOCTH (COCTaBy, SKOJOTMH BHJIOB M COOOILECTB), JAWHAMHYECKHM XapaKTEPHUCTUKaM
YepHO3eMOB, ITyOMHE 3ajleraHusi TPYHTOBBIX BOJI, IOYBOOOPA3YIOIIUM U MOACTUIAIOLIIM MOPOIaM.

4. Anroput™M pabOThl MO METOJUKE BKIIOYAET ATallbl BBIABICHUS W TUIHU3AIMHU OYaroB
nepeyBIaXHEHUs (110 BBIJCICHHBIM TOKa3aTeNsIM U KPUTEPUSM), PAaCCMOTPEHHE WX BHYTpPEHHEH
CTPYKTYpBI, OLIEHKY TIJIyOMHBI TpaHC(POpPMAIMK YYACTKOB JIOKAIBHOTO MEPEyBIAKHEHUS U HX
pPEeXUM.

5. Pa3paboTka pekOMEHIAIMii TO YMEHBIICHHIO IUIOMIATd W CHIKCHHIO WHTEHCHBHOCTH
NEPeyBIAKHEHUS WJIM MPEKPAIIEHUIO pPa3BUTUS OSTOrO SBJICHHUS TPOBOAMUTCS UCXOIA U3
MIPOBEACHHONW OLEHKH IO YCTAHOBJIGHHBIM IIOKa3aTeNsiM — THIIA, BHYTPEHHEH CTPYKTYpbl WU
rIIyOMHBI TPaHCPOPMALIUU PUPOIHBIX KOMILIIEKCOB.

Crnenyer cka3aTh, UTO pa3zpaboTaHHasi METOJMKA MOKa reorpauyecku orpaHudeHa 00JacThIo
IIPUMEHEHHsI B CTETHON 30HE, HO JajibHeIee pa3BUTHE UCCIIEOBAHUM B IPYTUX 30HAX IMO3BOJIHT
pacUIMpUTh €€ UCTIOIb30BaHHeE.

Qunancuposanue.  Pabora  BbImoigHeHa B paMkax Tembl  Ne FMWZ-2022-0002
I'ocynapcteennoro 3amanusa UBII PAH «MccnenoBaHuss TIe0dKOJIOTMYECKUX IIPOLIECCOB B
THJIPOJIOTUYECKUX CHCTEMaX CYIIH, (POPMHPOBAHUS KaueCTBA MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ,
po0JieM yrpaBiIeHUs: BOJAHBIMH PECypcaMH U BOAOTIOIb30BAHNUEM B YCIIOBUSX U3MEHEHHH KITUMaTa
U aHTPOTIOIE€HHBIX BO3JIECUCTBUIY.
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The local waterlogging in the south steppes of the European part of Russia is caused by the natural
(climate fluctuation) and anthropogenic (total plowing) factors. The sizes of the transformed plots
(“mochar”, i.e. pools) are unstable and relatively small (up to tens of thousands of square meters), but
their total area in the field crops can be up to 15%, which causes undesirable changes in
agroecosystems, such as crop loss and weeds distribution. A long-term study of mochar and the data
on the reliability of a close relations between periods of exceeding values of the average annual
precipitation, increasing area and intensity the nidus of local waterlogging, and distribution of hydro-
halophilic plants (Phragmites australis, Elytrigia repens, Tripolium aster) according to the salinity
level and soil moisture reserves, allowed us to develop a system of indicators and criteria for the
methodology on the monitoring of the development of this phenomenon in a specific territory.

We suggest an algorithm, which includes identification of the areas, subject to local waterlogging, and
study and evaluation of the natural complexes transformation within each area. The impact assessment
is based on a system of biological and ecological criteria that indicate the hydrogenic transformation
of the environment and the biota of agroecosystems such as groundwater, soil and vegetation.
Combined, they make it possible to assess the degree and depth of the changes, to give
recommendations for reducing or even ceasing the negative waterlogging processes, while forecasting
the climatic trends. The novelty of this study is the aforementioned system of indicators and criteria,
and the algorithm of monitoring based on our methodology.

Keywords: nidus of local waterlogging, indicators, plant species, soil subtypes, criteria, salinization,
moisture reserves, water regime, hydro-halophilic vegetation, Rostov Region.
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A moisture shortage during certain seasons, determined by the climate, is common for the
natural regime of ecosystems in the forest-steppe and steppe zones, usually occuring in the summer
or spring-summer. This is the reason for the groundwater level on the plains of said zones to reach
down to 3-6 m only, without any participation in the soil-forming processes. Since the middle of the
XX century and in the early XXI century, precipitation and winter temperatures have increased in
the forest-steppe and steppe zones of Russia, which indicates the development of humid warming
trend, a result of global climate warming (Kuzmina, 2007).

Due to the large-scale plowing preformed on the watersheds, the replacement of natural
ecosystems with agrocenoses, agricultural practices that aim at storing soil moisture, climate change
and ecological destabilization of these natural zones contributed to an increase in moisture supply
and changed the water regime of automorphic and hydromorphic landscapes. Many regions of
Russia are dealing with flooding and soils salinization due to the rising level of groundwater in
some areas. This problem is very relevant, since it reduces the efficiency of agricultural activities in
the fields of automorphic landscapes with fertile chernozem soils, due to waterlogging of soils,
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followed by salinization and bogging, and also due to the refugia of quarantine weeds and ruderal
species forming in agrocenoses.

The phenomenon of hydrogenous transformation of the structure, functions and composition of
agroecosystems is known as «neohydromorphism» (Novikova, Nazarenko, 2007). It is common for
the European and Asian parts of Russia. During the continuous studies that have been carried out in
the forest-steppe and steppe zones since the middle of the XX century, a lot of data have been
accumulated on the conditions and causes that lead to formation of niduses of local waterlogging,
causing an impact on the components of ecosystems. They are covered well in scientific
publications, including information on the structural and functional organization, cause-and-effect
relationships of the components of hydromorphic ecosystems, and their impact on adjacent
agrocenoses (Volkova, Nazarenko, 2005; Elizarov et al, 2020; Zaidelman et al., 2012;
Kravtsov, 2009;  Nazarenko, 2002; Novikova, Nazarenko, 2007; Khitrov, 2002;
Khitrov, Nazarenko, 2012; Khitrov et al., 2013; Cheverdin et al., 2019).

Monitoring is the main method to control the state of the environment. Its general schemes and
scientific foundations were laid by academician [.P. Gerasimov (1985), who believed that
geosystemic or natural-economic monitoring should follow and complement bioecological
monitoring that controls the health of the population. One of the important tasks of geosystem
monitoring is to control and track the environmental resources used in agriculture. In our opinion,
the monitoring of the modern hydromorphism development is of an ecosystem kind. It is quite
specific due to the fact that it is used to control the development of the local processes and
phenomena, while observational data make it possible to solve regional tasks concerning nature
protection.

We present the development of a methodology for neohydromorphism monitoring carried out in
the peculiar landscapes of the southeastern spurs of the Donetsk Ridge (Fig. 1) in the Rostov
Region as an example. This methodology aims to identify the niduses of waterlogging, to track and
assess the intensity of manifestation and the area of hydrogenously transformed areas on the basis
of qualitative and quantitative indication features of ecosystem components. One of the most
necessary parts of monitoring is to develop a correct solution for eliminating or weakening the
development of the negative phenomenon and for further forecasting.

The purpose of this article is to highlight the main steps of our methodology and demonstrate its
main solutions to assess the disturbances in agroecosystems both for the ecosystem in general and
for its individual biotic and abiotic components; as well to identify dynamic trends, predict the
further development and give recommendations.

Theoretical Justification of the Methodology

Modern hydromorphism monitoring is based on the study of specific niduses where
hydromorphism manifests itself. Thus, it is the main approach of the work when it is carried out
according to our methodology. For years the ground-based observations of ecosystem components
have been made at the stationary key plots out, with the usage of remote sensing data, in order to
justify the methodology theoretically. We used GIS-technology to systemize the data. To develop
diagnostic and evaluation indicators of waterlogging in 58 centers of the Oktyabrsky and Kuibyshev
Districts of the Rostov Region, we studied ecological relationships between some components, such
as «plant species — soil moisture reservesy, «plant species — soil salinity». Our work was carried out
together with the fellow researchers O.G. Nazarenko from the Don State Agrarian University and
N.B. Khitrov from V.V. Dokuchaev Soil Institute.

The relief of the studied area is an elevated, slightly undulating plain. According to the
«Landscape Map» that was compiled under the editorship of I.S. Gudilin (1987), the area belongs to
the plain subboreal, moderately continental, true steppe, loess accumulative-denudation East
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European landscapes of wavy and flat plains, with flattened residual interfluves, strongly,
moderately and sometimes weakly dissected river valleys with asymmetric slopes of dry valleys,
with depressions composed of loess-like loams on the terrigenous, intrusive and metamorphic rocks,
with agricultural lands, with patches of forb-cereal steppes on common chernozems. The main soil-
forming rocks of the studied areas are yellow-brown silty-limous heavy loams, red-brown, yellow-
brown and green clays, on which the common chernozems have formed.

In addition to ordinary chernozems, foci with semi-hydromorphic and hydromorphic soils are
formed in the studied areas. Groundwater in the catchments lies at a depth of 15-25 m . The
mineralization of the waters is different, there are both fresh and salt waters. Salinization of waters
is chloride-sulfate and sulfate-chloride.

In addition to chernozems, the niduses of semihydromorphic and hydromorphic soils have
formed there. The groundwater in the catchment areas reach down to 15-25 meters, with both the
fresh and salty types of mineralization. Water salinity is chloride-sulfate and sulfate- chloride.

Absolute heights (m)
B s

BEEE 50-100
R 100-150

______

L 200-250
e -250
] study areas

Fig. 1. Studied area in the territory of the Rostov Region (Volkova, Nazarenko, 2005).

The territory is fully developed, with its largest part being the arable land (60%) that is used
mainly for grains and oilseeds. Hayfields and pastures occupy 20%; a significant part is covered
with fallows (15%). The remaining areas are filled with forest belts and roads.

Our studies showed that the modern hydromorphism of originally automorphic soils develops in
the steppe landscapes under certain natural (climatic, geomorphological, hydrogeological)
conditions that limit the natural water outflow, as well as under the anthropogenic activities that
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directly and indirectly change the water flow/inflow, its distribution and migration though the
landscapes. After studying the effect of these factors we will be able to understand the formation
mechanism of hydromorphic conditions on the plains of the steppe zone.

Natural reasons of neohydromorphism are connected to the natural development of the territory.
They include:

e structural features of the soil-ground layer: lithological heterogeneity, and an aquiclude at a
depth of 2-3 m;

e geomorphological conditions for the accumulation and redistribution of surface runoff due
to geomorphological structures of different levels: modern and ancient mega-, meso-, micro- and
nanoreliefs;

e climatic conditions: seasonal, annual, long-term and secular cycle of meteorological
indicators, such as precipitation, temperature, evaporation and radiation balance.

The most clearly showing factor is the dependence of waterlogging on atmospheric
precipitation. The observations that took place in 1997-2004 on 58 sites of local waterlogging areas
in the plains determined that the maximum areas were recorded at probability of precipitation P <
25%, while the minimum was recorded at P > 75% (Volkova, Nazarenko, 2005).

The anthropogenic factors of intense human activities contribute to the moisture accumulation
in the soil and are as follows:

¢ land management factors: creation of fields and dirt roads, forest reclamation activities;

e agrotechnical factors: destruction of natural plant communities, application of technologies
that transform surface runoff into an internal one, non-adapted structure of sown fields, soil
consolidation.

The study of waterlogged areas made it possible to establish that their structure is usually
irregularly concentric, which is apparent judging by the change in the dominant plant species.
A generalized scheme of the vegetation structure in the waterlogged area is shown in Figure 2.
Our studies showed that for every plant contours there are different conditions of moisture regime
and salinity. The relationship of species and communities with the waterlogged conditions of soils
is rather close, fitting to be used as an indicator when the hydromorphism conditions in the niduses
are analyzed.

1. Monocenoses with tall, up to 2-3 m reeds (Phragmites australis') are characterized by constant
high moisture. The agrotechnical tillage is extremely rare there and usually is not present at all.

2. The communities of couch grass (Elytrigia repens) and bluejoint (Calamagrostis dubia) are
characterized by stable average waterlogging. These areas do not get any cultivation for long periods
of time. Often a quarantine ragweed (Ambrosia artemisiifolia) dominates these communities.

3. The communities of weeds (Cirsium arvense, Xanthium strumarium) are characterized by
average waterlogging which tends to decrease periodically. These areas undergo the plowing from
time to time.

4. The sparse plants of reeds or couch grass that grow at the plowing site of this year (Fig. 2,
Profile 4) are characterized by the moisture regime that fluctuates from high to average, depending
on the yearly water content.

5. The cultivated plants in the adjacent agrocenoses usually have a low vitality, often with a
large number of weeds among them (Fig. 2, Profile 5) due to the fact that these areas have low
waterlogging and the high soil moisture prevents them from being cultivated in the usual time.
Plowing and sowing take place much later there, which is bad for the normal development of crops.

When studying the moisture reserves in the soil under each plant, it was confirmed that the
plants distribution in the waterlogged areas is associated with the water factor. The differences in
moisture reserves down to 0-50 cm under different communities in the waterlogging nidus are

! Latin species names are given according to the work of S.K. Cherepanov (1995).
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weak, but significant the soil thickness is evaluated down to 200 mm. These differences remain
throughout the entire growing season. As our studies showed, the periods of moisture reserves in
the layer of 0-200 mm during early spring (first number) and late summer (second number), are
1000-800 mm under Phragmites australi, 980-820 mm under Phragmites australis and Elytrigia
repens, 940-820 mm under Elytrigia repens, 820-650 mm under Tripolium aster, 800-600 mm
under Xantium strumarium, and 740-520 mm under Cirsium arvense.

Fig. 2. Generalized scheme of the spatial structure of the waterlogged area. Legend. Dominant plant
species: 1 — high reed (Phragmites australis), 2 — couch grass (Elytrigia repens), 3 — weeds on the
site that was plowed this year (Ambrosia artemisiifolia, Cirsium arvense, Xanthium strumarium),
4 — low reed on the site that was plowed this year, 5 — a site with later sowing.

Groundwater in the studied waterlogged areas contains easily soluble salts, therefore the soils
have a secondary salinization with the salts of sulfate, chloride-sulfate, sulfate-chloride calcium-
magnesium-sodium composition. Among other things, the communities’ distribution depends on
the characteristics of the salt composition of soils.

In our methodology the ecological relationships between plant species and soil salinity are
formalized through an assessment of the closeness of the said relationships. Based on the theoretical
indication (Viktorov et al., 1962), 4 gradations of indicators can be distinguished (Table 1).

Table 1. Quantitative and qualitative indices of indicative value of plant species and communities.

The number when both the indicator
No. and the indicative object were encountered
from all description sites, %

Qualitative evaluation of
indicative value

1 60-74 questionable indicator
2 75-89 passable indicator

3 >90 true indicator

4 100 absolute indicator

When we studied the closeness of the relationships between plant species, depth of the saline
horizon (saline soils — 0-30 cm, deep solonchak soils — 80-150 cm) and salinity degree (dense salt
residue in the highly saline soils — 0.4-0.8%, in the weakly saline soils — 0.1-0.2%) in the chosen
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areas, we found indicators with different closeness between plants and salinity (Table 2). When the
encounters of a certain species under certain conditions exceeded 60%, the species was considered
an indicator (Tables 2, 3).

Table 2. Species of herbaceous plants associated with soil salinity (indicative value) at different
depths, in %.

Dynamic types of soils
Plant species Solonchak Solonchak Deep solonchaks
highly saline slightly saline slightly saline
Artemisia austriaca 80
Tripolium pannonicum 100
Lappula squarrosa 86
Puccinellia distans 60
Thlaspi arvense 86
Artemisia absinthium 78
Sinapis arvense 71
Lactuca serriola 88

Table 3. Plants species (%) associated with soil salinity degree (indicative value) in a 1-meter-depth
on a key site.

Salinity degree
Indicators Non-saline Slightly saline Averagely saline
(plant species) common chernozems | common chernozems |common chernozems
(EC <4 dS/m) (4<EC <8dS/m) (8 <EC <12 dS/m)
Tripolium pannonicum 82
Coronilla scorpioides 60
Lactuca tatarica 67
Senecio vernalis 67
Cichorium intybus 69
Euphorbia volhynica 80
Salvia verticillata 80
Sonchus arvensis 82
Atriplex oblongifolia 100

When the data from Tables 2 and 3 was analyzed, we concluded that Artemisia austriaca and
Tripolium pannonicum can be the indicators of highly saline common chernozems (the frequencies
of their encounters were 80% and 100%). Lappula squarrosa is an indicator of the slightly saline
solonchak soils (86%), Sinapis arvensis — slightly saline deep solonchak soils (71.4%), Thlaspi
arvense — slightly saline solonchak soils (86%), Veronica agrestis — non-saline (66.7%) and
alkaline slightly saline chernozems (67%). Lactuca serriola is a satisfactory indicator of slightly
saline deep solonchak soils. We found no close relationship between reed and chernozems salinity;
only its dominance decreased due to the declining salinity in its growth places.
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Indicators of averagely saline common chernozems are communities with dominant 7ripolium
pannonicum (82%) and Atriplex oblongifolia (100%). Steppe species such as Coronilla scorpioides,
Euphorbia volhynica and Salvia verticillata are the satisfactory indicators of non-saline soils.

Ambrosia artemisifolia, Convolvulus arvensis, Elytrigia repens, Lactuca tatarica, Lappula
squarrosa, Melilotus officinalis, Thesium linifolium and Daucus carota are the species with wide
ecological amplitude that were found in every salinity variant with different frequency
and abundance.

Hydromorphism characteristics in soils can be used as the indices of the groundwater depth
(Table 4). Soil subtypes serve as an indicator.

Summarizing the data obtained during field studies for our methodology, we compiled a table
of indicators of hydromorphism degree in the local areas with agrocenoses. The specific
quantitative data in Table 5, such as the depth and mineralization of groundwater, nature of water
regime in a biotope, signs of hydromorphism in soils and vegetation, were assessed ecologically.

Table 4. Diagnostic features of hydromorphic conditions in the different subtypes of soils
(Volkova, Nazarenko, 2005).

Depth of gleization signs
. . in a soil profile showing as Soil-groundwater
1 1
Soil type Soil subtype bluish tones and ferruginous- level, m
manganese concretions
Chernozems Common chernozem No bluish tones Different level
Slightly meadow-
Cl;}/ie;iiogr;l chernozem 2 meters deeper 3-4
z
Meadow-chernozem Lower part of the profile 2-2.5
Chernozem-meadow downto 2 m 1.5-2
Mead i
eadow Meadow UI‘ldeI' a humus horizon 1-15
in a 50-80 cm layer

The Main Provisions of the Methodology

The purpose of the methodology. It was developed to standardize the monitoring of the
dynamics of terrestrial ecosystems under the changes of such natural factors as the regional
background climate and moisture, while using the algorithm of sequential actions. The methodology
is aimed at solving the following tasks: 1) identification of the local waterlogged areas,
determination of their distribution throughout the region; 2) assessment of the waterlogging degree
and water regime using a system of various indicators and criteria.

Field of application. This methodology can be used for the monitoring of the ecological safety
and to rationalize the land resources usage.

Sources of information. We used land management plans (scale 1:25000), soil maps of farms
(scale 1:10000 and 1:25000), funds materials and official data on the territory of adjacent
landscapes that were not affected by any impact. Data collection and accumulation is provided for
various components of natural complexes, according to a specially developed algorithm.

The general theoretical platform of our methodology is a study of the structural-functional
organization and dynamics of biotic/abiotic ecosystems components, based on the relationships in
the «biocenosis indicators — water factor indicators» system.

The methodological approaches and methods used in our work are listed below.
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e Materials of remote sensing for detection of waterlogged niduses.

¢ A methodological approach «key — experience» for comparison and evaluation of the natural
complexes transformation. The areas of landscape with no waterlogging are the “key” ones, while
the «xperimental» ones are under the influence of waterlogging.

¢ A methodological approach that considers the waterlogging nidus as a block ecotone system,
which is constructed according to the increasing gradient of soil waterlogging. This makes it
possible to assess the hydrological impact of waterlogging on agroecosystems, as well as its
features through the characteristics of the groundwater depth and quality, soil moisture,
waterlogging degree.

e Field works and remote sensing materials for identification of the boundaries of various
types of impacts.

e The soil profiles are described, the agricultural productivity of species and communities is
taken into account, and the depth of soil-groundwater, plants species composition, projective cover
and abundance of species are described. Large-scale (1:1000) mapping of soils should be carried
out every 3-4 years; while the mapping of vegetation using the telescopic alidade should be
performed every year. The soil sampling to determine the salinization level is carried out for a
number of layers: 0-10, 10-30, 30-50, 50-70, and 70-100 cm.

e To obtain the modern data on the state of natural complexes, the methods of field ecological
and geographical research are used. They include instrumental topo-ecological profiling, laying out
of the transects and plots for soil and geobotanical key studies, description of the composition and
vegetation structure, while taking into account aboveground phytomass and identification of the
modern hydromorphism indicators. The presence of hydromorphism indicators is registered
separately. All topo-ecological points should be tied to the relative elevation marks in the area, and
the geoposition should be recorded at the date of the survey.

e The assessment of hydrogenic transformation of natural complexes is based on a set of
indicators of the main landscape components, such as vegetation and soils, for which the qualitative
and quantitative indicators and environmental criteria for their values were developed.
The evaluation criteria are the state and spatial structure of the vegetation in the hydromorphism
nidus. It helps to distinguish 3 categories: high, average and low waterlogging degree. The areas
with different degrees are used as the additional indicator.

e The methods of mathematical statistics, used to process and analyze the data, reveal the
closeness and reliability of the relationship between vegetation and the main factors, i.e. the water
factor (soil moisture content) and soil salinity.

e For easy storage and handling the experimental data are compiled into thematic tables in
EXCEL. Other programs are used for processing and analysis as well: ECOL, STATISTICA, SPSS,
ARCVIEW.

e Salinity of soils and parent rocks is estimated using a brief description of their chi-ion-salt
composition (Guidelines ..., 1990). We used an ion meter “Ecotest pH-120”, an ion-selective
electrode pNa made by “Econix”, and an Ag/AgCl electrode “EVL-1M3”. We estimated the spatial
salts distribution at key plots by measuring the activity of sodium ions in the pastes of many
samples. Up to 95% of the roots of most of the species that were found on the plot are located in the
0-50 cm layer, therefore we studied the salinity indicators mainly in the said layer.

e Sampling for soil moisture is carried out at the dynamic sites of the key plots throughout the
entire year: one time every two weeks during the warm season, one time per month during the cold
season. Samples are taken in three replications from the 10-cm-deep soil layers down to where
groundwater starts.

The algorithm of work, according to our methodology, is given here using the specific examples
of 58 waterlogging niduses in the steppe zone of the Rostov Region, in the south of the European
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part of Russia. The algorithm includes several stages that should solve the main tasks of monitoring.

Table 5. Indicators of the local hydromorphism manifestation degree and their ecological
significance.

No. Indicators Ecological significance (criteria)
Flooding, Weak — from 10 to 15 days, non-annual.
1 duration and Average — 16-40 days, annual.
frequency, days | High — over 40 days, annual.
2 Groundwater, Found in a soil profile — down to 3 m from the surface.
depth, m
High — 0.3-1 m.
Groundwater, igh—0.3-1'm
3 . Average — 1.25 m.
flooding, m

Weak — from 2.5 to 5 (6) m.

e Increased depth of a humus horizon (A+AB) of the slightly meadow-
chernozem and meadow-chernozem soils below 130 cm, of the wet-
meadow soils below 100 cm.

e Intense black color of the upper humus layer.

e Occurrence of the horizons with developed signs of modern redox
reactions that shows as hydroxide membranes of iron (ocherous spots),
bluish tones, manganiferrous growths (beans) down to 1 and 2 m, which
is a weak manifestation of a meadow process; active meadow process
under the humus horizon in a 50-80 cm layer.

4 In a soil profile | @ Deep gleization that shows as bluish spots, peculiar carbonate profile
(lime noduls, washed carbonates down to 100 cm); peculiar saline profile
when the water is saline.

e For the steppe zone it is the depth of primary and secondary gypsum
(pencil gypsum) that indicates the rising level of the capillary fringe of
groundwater, and carbonate mold or blurry yellow spots of loess with
lime nodules (CaCO3).

e Loess with lime nodules is a sign of the modern hydromorphism.

e Depth of the secondary fine gypsum is an indicator of the level of the
capillary fringe or groundwater and the temporary water.

Dominance or occurrence of the indicator species

e of waterlogging:
high — Phragmites australis,
average — Elytrigia repens,
weal — Cirsium arvense;

e of soil salinity; dominance or occurrence with 70-100% confidence:
high (sum of the salts is 1-2%) down to 0-30 cm — Tripolium aster,
Artemisia austriaca, Artemisia absinthium, Puccinellia distans;
weak shallow (0.5-0.25%) down to 0-30 cm — Lappula squarrosa,
Thlaspi arvense;
weak deep (0.5-0.25%) down to 80-150 cm — Sinapis arvense,
Lactuca serriola.

5 In vegetation

The first stage reveals the distribution of waterlogging niduses throughout the study area.
For that the materials of remote sensing are used with their resolution of 30 m and higher. They
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clearly show the darker phototone and various geometric outlines of the waterlogged patches on a
monotonous background of agrolandscapes (Fig. 3). Remote sensing makes it possible to survey
territories of various sizes, from a field to a district or even a region, and to identify the scale of
waterlogging.

Fig. 3. Waterlogged areas in agrocenoses in the territory of the state farm «Russia», Oktyabrsky
District, Rostov Region.

The results are made into maps, showing the share of the waterlogged areas as a percentage of
the administrative unit area they were found in (Fig. 4).

The second stage evaluates the waterlogging degree and regime of each nidus. The direct
sources of waterlogging are determined. The degree assessment is based on the internal structure of
each nidus that was explored during the field studies, with the usage of remote sensing materials.
Vegetation is the most obvious indicator of waterlogging, because it characterizes the current
environmental state. Soils are a more conservative ecosystems component, and so they characterize
the long-term changes, especially the moisture regime.

The waterlogging degree and soils salinity are determined according to the data given in Table
5 for indicator plants based on the internal structure of vegetation in the waterlogging nidus.
The yearly ratio of areas occupied by each of the indicator species is also taken into account
(Fig. 5). The data is presented in the form of a table (Table 6).

Assessment of the waterlogging regime is based on exploring the depth of soil transformation in
the areas of local waterlogging. There are 3 categories of waterlogging: episodic, regularly
pulsating and permanent (Nazarenko, 2002). We used the following diagnostic features:

e the episodic hydromorphism, which shows up during the extremely wet years, includes
niduses that have formed where the groundwater is located down to 3 m, in the absence of any
morphological signs of hydromorphism in the soil profile, such as ocherous membranes, salt and
gypsum horizons; their internal structure is homogeneous and simple;

o the regularly pulsating hydromorphism includes areas with very deep humus horizons
(down to 100 cm) and with the signs of hydromorphism in the soil profile. Additionally, the
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common chernozem merges into the subtype of slightly meadow-chernozem, meadow-chernozem
and even chernozem-meadow soils, with various manifestations of iron oxides, salinity, carbonate
content, gypsum content or alluviums, with industrial blocks; their internal structure is complex and
usually integral;

e the permanent hydromorphism includes areas with originally semi-hydromorphic soils,
where the slightly meadow-chernozem soils transformed into meadow-chernozem soils, which can
be seen by the increased gleization signs, i.e. bluish tones and ferruginous-manganese concretions
or spots in the lower part of the profile; or where the meadow-chernozem soils transform into
meadow and wet meadow soils; the internal structure is integral or complex.

Fig. 4. Schematic map of waterlogged lands of the Rostov Region (Volkova, Nazarenko, 2005).
Legend. Share of waterlogged areas: 1 — 0 to 5.0%, 2 — 5.1 to 10.0%, 3 — 10.1 to 15.0%, 4 —> 15%,
5 — study areas.

The third stage. A long-term study allowed us to develop a typology of waterlogged areas using
the main factors of their formation, such as relief and waterlogging source (Table 7).
Based on Table 7, the specific position in the relief and the source of waterlogging, the areas of
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modern hydromorphism development in the study territory were classified. In the Photos 1-3 the
main types of waterlogging niduses are shown, marked in Figure 3 in accordance with the indicators
and criteria from Table 7.

The evaluative indicators of the modern hydromorphism areas are the basis required to monitor
the waterlogging in agrolandscapes of the study area. They show that the frequency of remote and
field observations should be consistent with the dynamics of atmospheric moisture.

Recommendations for further observations. Since the intensity and sizes of waterlogged areas
closely depend on the amount of precipitation and manifest themselves by falling behind by 1.5-
1 year, within this methodology we recommend to observe them 0.5-1 year after the sum of average
long-term precipitation has exceeded by more than 25%, or after several years (3-4 years) in a row
with the long-term average precipitation remaining higher by more than 10%.

Fig. 5. Changes in the spatial structure of the OM 10 site over the years. Legend: 1 — Phragmites
australis, Bolboshoenus maritimus communities —high waterlogging; 2 — Elytrigia repens
communities with halophytes — average waterlogging; 3 — Tripolium aster, Artemisia absinthium,
Puccinellia distans halophyte communities — average waterlogging, saline soils; 4 —reed
communities along the sites plowed during this year — high to average waterlogging; 5 — weeds
(Triglochin palustre, Rumex spp.) along the sites plowed during this year, suppressed crops — weak
waterlogging.

Suggestions to reduce the waterlogging. After analyzing the existing experience of practical
work to reduce local waterlogging, we found out that there are 2 approaches to solving this
problem. In the first approach, waterlogging is considered a negative phenomenon; it is a
degradation of fertile agricultural lands, and therefore measures are being developed to eliminate its
consequences, i.e. its local manifestations, instead of the waterlogging. Usually those are
engineering solutions, such as various types of drainage. However, this approach does not solve the
problem, but rather creates new ones. For example, various types of land reclamation were
proposed in Moldova (Suvak, 1977, 1986); in the Eastern Donbass in the early 1980s, the Don State
Agrarian University under the guidance of Professor M.B. Minkina et al. (1991) developed various
measures for engineering melioration of waterlogged lands.
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Table 6. An example of hydromorphism assessment in the waterlogged areas.

ON THE METHODOLOGY OF MONITORING OF THE LOCAL WATERLOGGING ...

No. Ind.ex of Plz.mt .and soils Waterlogging Soil salinity Waterl.ogglng
a nidus indicators degree regime
or. i IRTIEY
1 OM 1 1-5%*; meadow High — weak Non sahn.e highly Constant
chernozems saline
2 | OM2 1; common High Absent Episodic
chernozem
1-5; slightly SN
3 | OM4 meadow- High — weak Non-saline — highly Regularly pulsating
saline
chernozem
4, 5; slightly SN
4 OM7 meadow- High — average Non-sasllﬁiene highly Regularly pulsating
chernozem
1-5; slightly . .
5 | oM10 meadow and High — weak Non-sahng — highly Constant and.
saline regularly pulsating
meadow chernozem

Notes to Table 6: * — vegetation boundaries, as shown in Fig. 2.

Table 7. Types of sites of modern hydromorphism that were selected according to the conditions
they had formed under (on the example of the Oktyabrsky and Kuibyshev Districts of the Rostov
Region).

Natural complexes of modern hydromorphism
Hydration on a plain on a slope near a watershed
source
tops depressions | amphitheaters hollows slopes
Stagnant surface B 2% 4 7 3
water leaks
Waterlogging
caused by soil- 1 3 5 8 10
groundwater
Mixed hydration — — 6 9 11

Notes to Table 7: * — number of a type.

We advise to use biological amelioration methods to change the water balance in the locally
waterlogged areas. These methods include the following activities listed below.

1. It is preferable not to plow the areas with the primary signs of hydromorphism, such as the
individual reeds, while in their catchment areas it is required to change agrotechnical activities and
crop rotation by including grass mixtures in it for a longer period of time.

2. It is desirable to move the borders of the plowed areas over and beyond the periodically
waterlogged parts and spring flooding zones around the long-existing waterlogged areas, where all
degrees of hydromorphism can be found, in order for the annual weeds to not accumulate in the
disturbed areas.
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3. It is desirable to plant perennial rhizomatous fodder cereals in the areas with average and
weak waterlogging, in order to regulate the species composition of plant communities and remove
the annual weeds. In the future those areas can be used for haymaking.

a) b) ©)

Photo 1. Sites in depressions (Table 7, type 3) with soil-groundwater waterlogging (OM 10 site
from Fig. 3; photo by N.A. Volkova). Legend: a — absence of vegetation on a site that was plowed
this year; b — absence of vegetation, traces of water erosion; ¢ — reeds on this year’s plowing site
and degrading crops.

Photo 2. Sites in the amphitheaters at the slopes near watersheds with soil-groundwater
waterlogging (OM 7 site from Fig. 3, Table 7, type 5) and mixed hydration (OM 4 site from Fig. 3,
Table 7, type6; photo by N.A. Volkova).
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Photo 3. Sites in the hollows at the slopes near watersheds with stagnant surface water leaks (OM 1
site from Table 7, type 7; photo by N.A. Volkova).

Conclusions

1. The modern local waterlogging is of a natural-anthropogenic character, developing in
specific environment that creates preconditions, while the anthropogenic activities lead to their
implementation.

The leading factors in the formation of secondary hydromorphic natural complexes are
humidification and salinization of chernozems and meadow-chernozem soils.

2. The monitoring the local waterlogging development on the plains with deep groundwater
occurrence, is aimed at identifying, determining the causes, the degree of hydromorphism of
specific foci and developing recommendations for its weakening or elimination.

Monitoring of the development of local waterlogging on the plakors, with deep groundwater
occurrence, is aimed at identifying, determining the causes, the degree of hydromorphism of
specific foci and developing recommendations for its weakening or elimination.

3. The monitoring methodology is based on the developed indicators of the manifestation and
degree of hydromorphism. Those are the indicators of the state of natural components, such as
vegetation (its composition, ecology of plant species and communities), dynamic characteristics of
chernozems, groundwater depth, soil-forming and underlying rocks.

4. The algorithm of work within this methodology includes identification and standardization of
the waterlogging niduses according to selected indices and criteria, consideration of their internal
structure, assessment of the transformation depth of the local waterlogged areas and their regime.

5. The recommendations to decrease the waterlogging area and intensity or completely cease its
development are created and based on the assessment that was carried out according to the established
indicators, such as the type, internal structure and depth of transformation of natural complexes.

We should also add that this methodology is still geographically limited and can be applied for
the steppe zone only. However, its further development is possible due to the studies that will take
place in other zones.

Funding. This work was carried out within the theme No. FMWZ-2022-0002 of the State
Assignment of the Water Problems Institute of the Russian Academy of Sciences “Study of
Geoecological Processes in Hydrological Land Systems, Quality Formation of Surface and Ground
Waters, Problems of Water Resources Management and Use under Climate Change and
Anthropogenic Impacts”.
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JlokasnbHOE MEpeyBIAKHEHUE TEPPUTOPUM CTENHOW 30HBI HAa IOre eBpoIeickod 4vactu Poccun
00yCIOBIIEHO MPUPOAHBIME ((pIyKTyarmuel KIMMaTa) W aHTPOIIOTEHHBIMHU (TOTAIBHOM paCHaIlKoi)
¢dakropamu. Pa3zmepsl TpaHC(hOPMHPOBAaHHBIX YYaCTKOB «MOYap» HECTAOMJIBHBI U OTHOCHUTEIIBHO
HEBENHKH (B IPEAeNax AECSITKOB ThICAY KBAAPATHBIX METPOB), HO CyMMapHasl X IUIOLIaAb B IOCEBAX
MOXeT gocturatb 15%, 4TO BbI3BIBACT HEXKENAaTElIbHBIE M3MEHEHHS arpo3KOCHCTEM: MPHUBOIUT K
[orepe ypoxass ¥ CTAHOBUTCS IIOCTOSHHBIM HCTOYHHKOM DPAcCelEHHs COpPHBIX BHJIOB.
JonroBpeMeHHOE U3y4EHUE MOYap U MMOMydeHHBIE JaHHBIE O JIOCTOBEPHOCTH TECHOW CBSI3H IEPHUOI0B
MIPEBBILICHUSI CPEAHETOAOBBIX CYMM OCAJKOB C YBEIMYCHHWEM IUIOLIAAW U WHTEHCHUBHOCTU OYaroB
JIOKAIILHOTO TIePEeYBIKHEHUS, pAaCCeNIeHHEeM THAPO-TAIOPUIBHBIX pacTenuin (Phragmites australis,
Elytrigia repens, Tripolium aster u Ap.) B 3aBUCHMOCTH OT BEITMYMHBI 3aCOJICHUS W 3aIlacoB BIAard B
MOYBE MO3BOJIMJIM Pa3paboTaTh CUCTEMY IIOKa3aTelned M KPUTEPUEB Ul METOIMKHM MOHHUTOPHMHIA
Pa3BUTHA 3TOTO SBJICHUS HA KOHKPETHOH TeppuTopuu. [Ipeanoxen airoputM paboThl, BKIIOUAOMINI
9Taln BBIIBICHUS YYAaCTKOB TEPPUTOPHHM, IOABEPKEHHBIX JIOKAJIBHOMY IEPEyBIaXHEHHUIO, U ITallbl
W3y4eHHS W OLEHKU TpaHcopMauuu NPUPOAHBIX KOMIIEKCOB Ha KaKIOM M3 YYacTKOB.
OneHka Bo3eiicTBUSl Oasupyercs Ha cHCTeMe OHMOJOTMYECKMX M JKOJIOTMYECKMX IOKas3aTened u
KpUTEpPUEB — WHAWKATOPOB THIAPOrE€HHOW TpaHchopMaluu cpenbl M OHOTHI  arpo3KOCHCTEM
(TPYHTOBBIX BOJ, ITIOYB U PACTUTENBHOCTH). 11X COBOKYITHOCTH Aa€T BO3MOXKHOCTh OLIEHUTH CTEIEHb U
rIIyOMHY NPOM3OLIEAIINX HW3MEHEHWH, JaTh PEKOMEHJAlMW 110 YMEHBIICHHIO HJIM IPEKPaIeHUI0
Pa3BUTHA HETATHBHBIX MPOLECCOB MEpEyBIaKHEHHUs HA (OHE MPOrHo3a KIMMATHUYECKUX TEHICHLUH.
HoBusna conepkanust 3aKI04aeTCs B U3JI0KEHHON CHCTEME MOKa3aTeled U MHIUKATOPOB, aITOPUTME
paboThI 110 METOJIMKE B paMKaxX MOHHUTOPHHTA.
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Ha ocHOoBe MHOTOJNIETHMX IaHHBIX 3E€HCKOrO 3alOBEIHHWKA OIICHUBACTCS 3HAUCHUE IPHPOMHBIX H
AQHTPOTIOTCHHBIX ~ ()AaKTOPOB B  JIMHAMHUKE  YWCJICHHOCTH  MOMYJSIMOHHBIX  TPYHNITUPOBOK
MJIEKOMUTAIOIINX 30HBI BIMSHHS 3eHCKOr0 BOMOXPaHIIIUINA. B KadecTBe MOJIENBHBIX BUJIOB BHIOpAHBI
kabapra (Moschus moschiferus), n3bps (Cervus canadensis), cubupckas xocyns (Capreolus
pygargus) u cobonb (Martes zibellina). BoiaeneHne aHTPOIIOI€HHONH COCTABIIAIONICH MOITYIISIIOHHON
JMHAMUKA TPOBOJUTCS HA OCHOBE CPaBHUTEIBHOTO aHAM3a MHOTOJIETHUX PSZOB «OMBITHBIX)
HaOmoneHn (mobepekbe 3eHCKOro BOMOXPaHWIMINA B TpEAeiiaX 3allOBEIHHMKA), «KOHTPOIBHBIX)
(3anoBeZIHMK BHE TmoOepekmii) M «(HOHOBBIX» (AMypckass o0macth). [IpemiokeH mOIIAroBBIN
QITOPUTM H3YUYCHHUS MIICKOMTUTAIONIMX B 30HE BIHUSHHS KPYITHOT'O TUAPOCOOpYKeHUs. [lepesviil wae —
BOCCTaHOBJICHHE XPOHOJIOTMU M3MEHEHUH TUIOTHOCTH HACEJICHUS MOJCIBHOTO BUJA M OINpEAeIcHUE
JUTATETFHOCTHA €r0 YaCTHYHOW aJalTaliyd K BOAOXpaHWMILy: kabapra — 30 ner, n3robps — 25 er,
Kocyist — 28 mer, cobonb — 20 ner. Bmopou wae — onpenereHne BeAyIIUX MPUPOAHBIX (haKTOPOB
JMHAMHUKA YUCIICHHOCTH. J[isi kabapru, W3io0ps U KOCYJIM 3TO — OCaJKH Hadalla BEreTaliOHHOTO
nepuona (Mai, HMIOHB), ONMpPEACISIONINE 3armac 3MMHUX KOPMOB M BBDKMBAaHUE MOJOJHSKA; IS
co0ons — JWHAMHKAa CyMMAapHOW YHCIEHHOCTH MBIIIEBUIHBIX TPBI3YHOB, JIEMOHCTPUPYOMIAs
3HAYMMYK0 OTPHUIATENBHYIO KOPPENSAIMI0O C IUKJIAMH COTHEYHON AKTUBHOCTH M MHOTOJICTHUMU
TEHJICHIIUSAME XOJla BECCHHE-JICTHUX OCAJKOB. Tpemutl uiaz — YCTAHOBICHUE OCHOBHBIX (haKTOPOB
BIMSIHUS BOJOXPAHWIMINA HA JWHAMHKY YHCICHHOCTH MOJICITBHBIX BUAOB. Jlns kabapru 310 —
YXYIIICHUE 3allUTHBIX YCJIOBHH, POCT CMEPTHOCTH Ha MOOEpPEeKbe HCKYCCTBEHHOTO BOJOEMA
OT TPaBM, XHUIIMHUKOB W SIH300THIA; JUIs W3I0Opsi — OpPaKOHBEPCTBO M TMOENb OT BOJKOB HAa IIbIY
BOJIOXPaHWIUINA; JUIS KOCYJIM — HapyIIeHWE MyTed CE30HHBIX MHTpPAIUil, OPaKOHBEPCTBO U POCT
mpecca OXOThI XUIHUKOB; 711 COOOMSI — MUKPOKIMMATHYESCKOE BIMSHAC BOJAOXPAHUIIMIIA, BEAyIee
K poCcTy 3a00JIeBaeMOCTH M OOCIHEHHIO KOPMOBOW 0a3bl 3a CUET CHUXKCHUS YHCICHHOCTH
MBIIICBUHBIX TPBI3YHOB. Yemeepmwiti wiae — BbIJICICHHE OOMMX TMPU3HAKOB  BIIHMSHUS
THUAPOCTPOUTENHCTBA HA MIleKomuTaronmx. /i Bcex MOAEIbHBIX BHJIOB B 30HE BIHSHHUS 3€HCKOTO
BOJIOXPaHWJIMINA OTMEUYCHBI MOBBIIICHHAS JUTUTEIHOCTD MOMYJSIIMOHHBIX JCTPECCUI; MOHWKECHHBIH
YPOBEHb KOPPENAIUK JUHAMUKH YHUCICHHOCTH C W3MCHCHHMSMHU OCHOBHBIX JIMMHTHPYIOIINX
MPUPOIHBIX (aKTOPOB; MOHMKEHHAS TUIOTHOCTh HACENICHUS; TOBBIIICHHAS aMIUIUTYAa KOJeOaHHiA
YUCIIEHHOCTH. [lamulil wiae — KOJWYECTBEHHAsl OIICHKA BIIMSHUS BOJOXPAaHWIMINA HAa MOJEIEHEIE
BHJIbI. B kKadecTBe mokasarens B3sTa pa3HOCTh MEXKIY CpeAHel (3a Meproj aganTaini) III0THOCTHIO
HacelleHUs] Ha «KOHTPOJIBHBIX» YYacTKax M Ha MOOEpPEKbe MCKYCCTBEHHOTO BOJOEMA, BBIPAXKEHHAS
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B % OT «KOHTPOJIBHOTO» ypoBHS. CpeaHHe €XKEroIHbIC MOTEPH COCTaBWIM Juisl kabapru — 51.8%,
it u3rops — 51.2%, ans kocymu — 78.1%, ans cobons — 35.4%. Ilpu ycioBuu oxpaHbl Bce
MonenbHble BHIbI 3a 20-30 JeT CMOIJIM YacTHUYHO aJalTHPOBAThCS K TIOSBICHHIO 3EHCKOro
BOJIOXPaHWIMIIA: MOMYJISIIIMOHHAS JUHAMUKA B II€JIOM BOCCTAHOBHJIACH, HO TJIOTHOCTh HACEICHUS U
MUTPAIMOHHAS aKTUBHOCTh OCTAJIUCH CYIIIECTBEHHO HM)KE UCXOTHBIX.

Kniouesvie crosa: TUAPOCTPOUTENBCTBO, OICHKA BIMSHUS, MOJACNBHBIC BHUIBL, Kabapra, H3r00pb,
KOCYJIs1, COOO0JIb, MBIIICBUIHBIC TPHI3YHbI, TUHAMUKA YUCICHHOCTH, COJIHCUHASI aKTUBHOCTb, OCAJIKH.
DOI: 10.24412/2542-2006-2022-3-87-103

EDN: IIPQJG

B 30Hax BIHMSHHS KPYIMHBIX BOJOXPAHHWIIUIN MEHSIOTCS ITOKa3aTelu OOWJIHS, XapakTep
MOMYJISIIAIOHHON JTMHAMUKA W TMPOCTPAHCTBEHHOE pacHpejiesicHne OOJBIIMHCTBA BUIOB 3BEpPEH.
[Ipy 5TOM B MOMYJAIUSAX, TOMABIIMX I10J] BIUSHUE THUIPOCTPOUTEIHCTBA, ITPOJIOJDKAIOTCS
€CTECTBCHHBIE KOJICOAHUs YMCIEHHOCTH, 00YCIIOBICHHBIE TIPUPOTHBIMH SIBJICHUSIMH U TPOIIECCAMHU.
Jliiss 000CHOBAaHUS KOMIICHCAIIMOHHBIX MEPOIPHUSATHIA TPH CO3JaHUH KPYIHBIX THIPOCOOPYKCHHIMA
1 OOBEKTUBHOM OIIEHKM SKOJOIMYECKOro yiiepba HeoOXOJUMO HE TOJIbKO KOHCTAaTUPOBATh CaM
(akT BO3JIEHCTBHUS THIPOCTPOUTEIIHCTBA HA HA3EMHBIX JKUBOTHBIX, HO TAKXKE BBIJICITUTE TPUPOTHYIO
¥ aHTPOIOTEHHYIO COCTABJIAIONINE JHHAMUKH WX YUCIICHHOCTH B 30HE BIIHMSHHS BOJOXPAHHIIUIIA.
Pemienne »5Tol 3amaunm TpeACTABISIET HE TOJBKO MPAKTUYECKHH, HO M HAy4HbIA HWHTEpEC,
T.K. TIO3BOJISIET OXapaKTEPH30BaTh OCOOCHHOCTH PEAKIIMH TEX WJIM MHBIX BHUJOB HA aHTPOIOTCHHBIC
BO3JICHCTBUS M OTHOCHUTEIBHYIO YCTOHYHBOCTD UX MOMYJISIIIHOHHBIX TPYIMITAPOBOK.

OOBIYHO O BIUSHUHU THIPOCTPOUTEIHCTBA HA JIMKUX YKUBOTHBIX CYIST, CPAaBHHBAs COCTOSHHUE
MOMYJISAIMA 710 M Tocie co3naHus Bomoxpanuiuma (ABaksH, [lomonbckuit, 2002). He otpunas
1enecoo0pa3HoCTh TAaKOTO MOJAX0Ja, cielyeT oOpaTUTh BHMMaHUE Ha TO, YTO MPU OTCYTCTBUHU
JIOTIOTHUTEIBHBIX TAHHBIX MOTYT OCTaThCA «3a CKOOKaMI» €CTECTBEHHbIE KOJIEOaHHs YNCIIEHHOCTH.
B Hameit paboTe BBIJCICHHE AHTPOIIOICHHOW COCTABJISIONICH TMOMYJIAIHMOHHOW JIHHAMUKH
MPOBOJUTCS HA OCHOBE CPAaBHUTENIBHOTO aHalM3a MHOTOJETHHX PSJAOB  «OTBITHBIXY,
CKOHTPOJBHBIX» U «(POHOBBIX» HAOIIOJACHHI: Ha TOOEPEkKbe 3EMCKOTO BOJOXPAHUIIUIIA («OTIBITY),
Ha HEKOTOPOM YJAJIEHUU OT HCKYCCTBEHHOIO BOJIoeMa («KOHTpPOJIbY») U Ha BCEU TEPpUTOPUU
Amypckoit obmactu («hony).

NudopmalMoHHYI0O OCHOBY HACTOSIIEH pPaOOThl COCTABISIOT JaHHbIE 3UMHHX YYETOB
MJICKOTIMTAIOIINX Ha TEPPUTOPUH 3eiickoro 3amoBenHuka. Jlyig aHanusa BbIOpaHbI 4 MOJIEIbHBIX
Buaa: kabapra (Moschus moschiferus), n3toops (Cervus canadensis), cubupckas kocyns (Capreolus
pyvgargus), cobons (Martes zibellina). Bce oHM OOBIYHBI WJIM MHOTOYHCICHHBI B PErHMOHE U
B 3eiicKkOM 3amoBeTHUKE, HMEIOT BAXKHOE XO3SIMCTBEHHOE 3HAYCHHE, HAJEKHO YUYUTHIBAIOTCS
CTaHJIAPTHBIMU METOJAMH HE TOJIbKO B 30HE BIUSHHUS 3€HCKOTO BOJOXPAHUIIUINA, HO M Ha BCeil
Tepputopun Amypckoit obmactu. K aHanuzy Takke NpPUBIEYEHBI JaHHbIE O CyMMapHOM
YHCIIEHHOCTH MBIIIEBUTHBIX TPHI3YHOB, COCTABIISIFOIIUX OCHOBY PallMOHa COOOJIS.

Marepuajibl 1 METOIBI

3eiickoe BOJOXpaHWIHIIE HaXOOUTCs Ha ceBepe AMypckoil oOmactd B mpejenax
BepxHeselickoil HU3MEHHOCTH M 3elckoro ymenbs. Hamm uccienoBaHus OTHOCATCS TJIABHBIM
o0pa3oM K TeppuUTOpUM 3eMCKOro 3amoBEIHMKA, PACHOJOXKEHHOTO B BOCTOYHOM yacTu XpeOTa
Tykypunrpa u Ha 3amagHoM Oepery 3eiickoro ymienbs. B Hacrosieil paboTe MCIOJIB30BaHbI
pe3ynbTaThl 300JI0THYECKUX HaOmoneHui 3eiickoro 3anoBenHuka (1964-2018 rr.), B T.4. JaHHbBIE
PETYIAPHBIX CTaHIAPTU3UPOBAaHHBIX HcciaenaoBaHui (1982-2018 rr.), oXBaThIBalOUIMX 30HY
BIMSIHUSL TOPHOW YacTH BOJOXpaHWIMIIA. [lo0OHBIMU psSaMu HENPEPHIBHBIX 300J0TMYECKHX
HabOmronenuit (Gonmee 35 ner) He obecrieyeHO HU OJHO M3 JAPYrux BojoxpaHwiuiy Cubupu
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u [laneHero BocToka.

[Toka3aTenu YHCICHHOCTH MOJEIBHBIX BHUJOB OIPEACISUINCh C HCHOJIB30BAHUEM METOAUK
3uMHero wmapupyrHoro ydera (3MVY; Kyzdakun u ap., 1990) 1 MHOrogHeBHOro OKJaga
(Pycanos, 1986). IIpu pacuere 3uMHEH TUIOTHOCTH HACEICHUS 3BEpe MmepecyeTHbIH KOI(DUIEHT
K ¢Gopmyne @opmM0O30Ba BBIUMCISIICS Ha OCHOBE JAHHBIX O BCTPEYAEMOCTH CIIEZOB B TIpejenax
ionaaok MHorojgHeBHoro okxiazna (Ilomonbckuit, 1993). OOmas nmpoTSKEHHOCTh MAapIIPYTOB
3MY ¢ 1986 no 2018 rr. cocraBuna okojo 9500 kM. YueT MHOTOJHEBHBIM OKJIAJIOM IPOBOJMIICS
Ha 8 muomaakax obmiei mromaasio okoso 5000 ra. ExxerogHo oTpabarhiBaauch 3-5 IDIOMAI0K
CyMMapHOM Iuionaipto He MeHee 2.5 Toic. ra. KpoMe Toro, ucnosib30BaHbl JaHHbIE 0(QUIUAIBHBIX
y4€TOB OXOTHHYBMX BHUJOB 3Bepedl Ha TeppuTopuu AMypckoi oOmactu 3a 1986-2010 rr.
VYdeTsl MBIIIEBUIHBIX TPBI3YHOB MPOBOIMIMCH HAa JUHHUSIX JIOBYIMIEK ['epo 1Mo craHmapTHOM
meroauke (KapaceBa, TemuupiHa, 1996). IIpoaHanu3upoBaHbl JaHHbIE YYETOB MEJIKHUX
MJIEKOTIUTAOIMMUX Ha 33 MOCTOSHHBIX JUHUAX. OOmwuii o0beM OTIIOBOB 3a mepuoja ¢ 1982 mo
2018 rr.  coctaBmi  okoio 44600 noBymko-cyrok. Takke — MCHOJB30BaHbl  JIaHHBIE
ruapomereooOceparopun ('MO) «3es» 0 BeceHHe-IeTHUX ocakax (Mai-uioHb) 3a nepuoa ¢ 1981
o 2017 rr. ¥ moKa3aTeu COTHEYHOU aKTUBHOCTH 3a TOT e nepuo (Sunspot Index ..., 2019).

O0paboTka MaTepualia CTpOUJIach Ha OCHOBE CPaBHEHUS AWHAMHKH YMCJIEHHOCTH MOJICITBHBIX
BuoB B 1982-2018 TIT.: Ha «OMBITHBIX» YYacTKaxX, 3aHUMAIONIMX CKJIOHBI W TpeOHH XpeOTOB,
MPUJIETAIOMNX K HWCKYCCTBEHHOMY BOJIOEMY; Ha «KOHTPOJBHBIX» YYaCTKaX, YIAIEHHBIX OT
BOJOXPAHWIMINA W OTHCIECHHBIX OT HEro NpPUOPEKHBIMH XpeOTaMu; Ha BCEH TEppUTOPHUU
Amypckoit  obmacTH, paccmaTpuBaeMod Kak  «pon». B  KkauecTBe «TOYKHM ~OTCUETa»
paccMaTpUBaINCh JlaHHbIE, MOJIyYCHHBIE O Hadaja 3aloJHEHHs 3eMCKOro BOJOXPAHWIMINA —
B 1963-1974 rr., KOT/1a 300J7I0THYECKHE HAOMIOACHUS €1lle He ObUIM CTaHaapTU3UpOBaHbl. HecMoTpst
Ha 9TO, OHM JarT oOOIllee PETPOCHEKTUBHOE MPEACTABICHUE O COCTOSHUM MOIMYJIALHUOHHBIX
IPYINIUPOBOK  MOJENBHBIX  BHJOB: IIOKA3aTelIsIX  YUCIEHHOCTH, HPOCTPAHCTBEHHOM W
OMOTOIIMYECKOM pacIpe/IeIeHNH, UHTEHCUBHOCTH CE30HHBIX MUTPALUH.

Pe3yabTarsl u 00CyKIeHUE
Oco0eHHOCTH peaKkuu MO/IeJIbHBIX BUI0B HA co3aHue 3eiiCKOro BOJ0OXPAaHUIUIIA

Kabapza (Moschus moschiferus) — TUNMAYHBIA OOWTAaTENb TOPHOW TEMHOXBOWHOW TaWrH.
Ha tepputopun 3elickoro 3anoBeHUKa BCTpeYaeTcs B OOJIBLIIMHCTBE JIECHBIX OMOTONOB, BKIOUYAs
JMCTBEHHUYHBIE, JINCTBEHUYHO-0epe30Bble U 1y00Bo-depHOOepe3oBbie Jieca. 1o gaHHBIM ompocoB
cTapoxuminoB, B 1950-x romax kabapra uyacTo BCTpedajach MO JOJMHAM pek 3es u [umoi
(Illerunun, 1973). [110THOCTH HaceEHUs 3TOTO BUJA B YKA3aHHBIX MECTaX MOIJIa COCTaBIIATh HE
Mmenee 2.5-3.0 oco6eit/1000 ra. Co Bropoii nonoBunbl 1960-x ronos B 3eiickoM paiioHe oTMeuanach
riry0okast Jienpeccus 4YMCICHHOCTH Kabapru, KoTopas MpojoJpkanach 10 Hadana 1980-x rr.
Hapsiny ¢ ecTecTBeHHbIMH INPHUYMHAMM CYIIECTBEHHYIO pOJIb MOIJIO MIPaTh CTPOUTEIBCTBO
3elickoi ruaposieKTpocTaHuu. Tak, B HEJJaBHEM IPOLUIOM PE3KOe yCcuiIeHHe OpakoHbepCTBa U
paspylieHrue MecTooOuTaHul (3aTOIUIEHUE, MOXKaphl) BBI3BAJIO OBICTPOE CHI)KEHHE YHCIEHHOCTH
Kabapru B paiione bypeiickoro ruipoysna: Ha OTAEIBHBIX y4aCTKax MOTOJIOBBE 32 TOJl CHUKAJIOCh
Ha 30-40% (Ilogonsckuit u np., 2009). BeposTHO, aHanorm4Hyro KapThHy B KoHIE 1960-x u
B 1970-e rr. MOXXHO OBLIO HAOMIOAATH B pailoHe CTpouTeNnbCTBa 3eHckoro rujpoysna. Curyauus
ycyryonsiiach TeM, 4To 3eHCKOoe BOJOXPaHWJIMUILE 3aTONWIO JOBOJBHO 3HAYUTEIbHBIC IUIOLIATU
JOJMHHBIX €JIbHUKOB M TPHUOPEKHBIX CKAJIbHBIX OTCTOEB, MPEACTABIAIONIMX OCHOBHBIE
MeCTOOOMTaHMUA W 3alluTHble cTanuu kabapru. B nHawame 1980-x rr. ma 1000 ra xapakTepHbIX
MeCTOoOOUTaHMi MpuxoaAuiock He 6onee 1.2-2.5 ocobeit (bpomueit u ap., 1984).

Co BTopoii monoBuHbl 1980-x rT. Havancs OBICTPBIA POCT YUCIECHHOCTH Kabapru B 3eiickom
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3aloBeHUKE, B T.4. M Ha moOepexne Bomoxpanmmumia (puc. 1). C 1996-1997 rr. Ha mobepexnbe
HA4yaJloCh CHIDKEHME yMciaeHHOCTU. 3umor 1999-2000 rr. pe3koe najeHue INIOTHOCTU HACEIEHUS
OTMEUEHO N0 BCeMy 3€WCKOMY 3alOBEAHMKY M mpuieratome tepputopuu. B 1999-2001 rr.
Ha TEPPUTOPHH 3aTIOBETHUKA HAMIEHO HECKOJIBKO MEPTBBIX 0c0o0ei 0e3 MPHU3HAKOB MOBPEXKICHHIA.
B 2000-2002 rr. mIoTHOCTh HaceJeHUsl ITOro BHJA B 3allOBEJHUKE COKpATUJIACh 10 MUHUMyMa —
0.3-1.0 0co6u/1000 ra. BepostHO, B 3TOM Ciy4ae MaccoBasi THOEb U MaJCHHE YHCICHHOCTH ObLITN

CBsA3aHbl ¢ AMK300TUEH. OnHAKO OOBIYHO AMHM300THHM MOPAXKAIOT JUIIb T€ MOMYNISLMH, KOTOPbIE
HaxoJATCs B KpUTUYECKOM COCTOSIHUM.
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Puc. 1. /lunamMuka TUIOTHOCTH HaceJeHHs Kabapru Ha TEpPPUTOPUU 3EHCKOTO 3aloOBEIHUKA
u B AMypckoil obnactu. Ycrosusvie obosnauenus: 1 — nodepexbe BOJOXPAHUIHIIA («OTBITHBIC)
y4acTKH), 2 — BHE MOOEPEKUI KPYITHBIX BOJOEMOB M BOJOTOKOB («KOHTPOJIBHBIC» y4acTKH), 3 —

JecHble yroibsi AMypckoit odnactu («hon»), 4 — cymma 0caJIkoB Masi M UIOHSI IO TaHHBIM 3eiCKOM
I'MO, crnaxxeHHasi METOJIOM S-JIETHEH CKOJIB3SIIEH CpETHEH.

Kak B 3eiickoMm 3amoBefHUKEe, TaK U Ha BCeW TeppUTOpUHM AMYpPCKOH 00JacTH OTMEYalucCh
nuky B 1997-1998 rr. u genpeccun B 2000-2002 rr. [Ipu 3TOM MIOTHOCTH HaceleHUs Kabapru mno
0o0acTH CHMXKajlach 3HAYMTEIbHO MeEJUIEHHEee, He JIOCTUTajlla MHHUMANbHBIX IIOKa3aTeleH;
HE OTMEYAJIOCh AMU300THI. MOKHO MPEAIOJIOKNUTD, YTO IEPBONPUYMHBI CHUKEHUS YUCIEHHOCTH B
koHIle 90-x — Havane 2000-x IT. Ha TeppUTOPHUIX AMYpCKOW oOnacTh U 3eHCKOro 3arnoBeHUKA
ObUIM CBSI3aHBI CO CXOJHBIMU NMPHPOIHBIMU (pakTopamMu. ONHAKO B YCIOBHSX BJIMSHHUS 3€HCKOTO
BOJOXpaHWIMIIA JIeNpeccus mpruodpesna KaracTpopuuecKuii xapakrep.

OCHOBHBIM TPUPOJHBIM MEXAHU3MOM HM3MEHEHUS] YUCIEHHOCTH IUKUX KOIBITHBIX OOBIYHO
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SABJIETCA CMEPTHOCTh (WJIM BBDKHMBAEMOCTh) MosogHska (Pdunonos, 1977), kotopas B
3HAUUTEJILHOM CTENEHM 3aBHCUT OT KOJMYECTBA U JIOCTYHHOCTH 3UMHUX KopMmoB. Ha JlanbpHem
Boctoke m B CuOHpu OCHOBHBIM KOPMOM Kabapru SIBIAIOTCSA SNUGUTHBIC JHIIAHHUKA U3
cemeiictBa Usneacceae. 3umoil ux ngois B nutanuu npesblmaer 80%. Poct Bomopociu,
SBJIAIOILEHCS COCTAaBHOW YacThIO JIMIIAMHMKA, 3aBUCUT OT BJIAKHOCTH BO3JyXa U KOJUYECTBA
ocankoB. Hanuume BnakHoro cyOcTpara crocoOCTBYET ycHeXy paclpOCTPaHEHUs JIUIIAHHUKOB.
OnTtuManbHOE COOTHOIICHWE OSTHX IOKa3areneld 00ecreurnBaeTcsl JIOKUIMBOM  BECHOM.
[Tocne neprooB, KOT1a HECKOJIBKO JIET MOJAPSA CIAEAYIOT BiIaKHbIE BECHBI (BTOpast nojosuHa 1950-
X IT., Bropas nojoBuHa 1980-x rr., cepeauna 2000-X IT.), IPOUCXOAUT MOBBIILIEHUE YUCIEHHOCTH
kabapru. U, HanpoTuB, 3a HECKOJIbKUMHU «CYXUMM» BecHaMu (Hadano 1970-x rr., BTopasi HOJ0BUHA
1990-x rr.) crneayer CHIKEHUE YUCIEHHOCTU. «CyX0i» MBI CYUTAaEeM BECHY C CYMMOU OCaJIKOB Mas
U UIOHS, He npeBbimatonieii 120 mm.

[InoTHOCTh HaceneHus kabapru BHE NOOEpEKUH BOJOXpAaHWIMILA U HAa BCEH TEppPUTOPUU
3aloBEJHUKA B IIEJIOM XOpOLIO KOPPEIUpYeT ¢ TEeHICHIMEW JAWHAMUKH CYMMBI OCAaJKOB Mas U
uoHS 3a mupenmectBytonue 4-6 ner (R=0.45, p=0.05), nomy4eHHO! MyTeM CIJIaKWBaHU
METOJIOM S-TleTHeW ckoyb3smier cpeaneit (puc. 1). OTMeueHHOe 3ama3aplBaHUE JTUHAMUKH
YHCIIEHHOCTH, BEPOSITHO, CBS3aHO C  MEJEHHBIM POCTOM  JNUQPUTHBIX  JIUIIAHHHUKOB.
Takum oOpazom, /Ui MOMYNIAIMUA Kabapryu yCTAaHOBJIEH OCHOBHOM MPUPOIHBIN (aKkTOp — BECEHHHE
OCaJIKi TPEIIIECTBYIOMUX 4-6 JeT, OmpeleNsiolie YCIeX pacHpoCTpPaHEeHUs SNU(UTHBIX
JINIIATHUKOB.

[To6epexxbe KpymHOro BOJOXPAaHUIIMILA MOKET BBICTYNATh B KaYECTBE Ovyara HeCTaOWILHOCTU
MOMYJISIMKY Kabapru: 30Ha MOBBINICHHOW YacTOThl T'MOEIM OT XWIIHUKOB M TPaBM, MaccOBOTO
OpakoHBEpCTBa, pacrpocTpaneHus omacHbXx uHpeknui (Ilomonbckuit u ap., 2009). B ycnoBusx
BIIUSIHUSL KPYITHOTO HCKYCCTBEHHOTO BOJOE€Ma €CTECTBEHHBIN XOJ NWHAMUKU YHUCIIEHHOCTH BHJIA
pe3ko Hapymaercs. (s momysIuoHHOM TPYNIUPOBKY Ha MOOEpekbe 3eWCKOTO BOIOXPAHUIIHUIIA
XapaKTepHbl TMOBBIIICHHAs aMIUINTyAa KoJieOaHWM IUIOTHOCTH HAaceleHUss Ha CTaJud pocTa
YUCJIICHHOCTH W 3aTsDKHOM — Xxapaktep jenpeccuit (puc. 1). PasHumma mo romam  Mexmay
MaKCUMaJbHBIMU M MHUHUMAJbHBIMU II0KA3aTEISIMU UYHUCICHHOCTH Yy Kabapru Ui «OIBITHBIX»
YYaCTKOB, PAaCIlOJIOKEHHBIX Ha MOOepexkbe BOJAOXpaHWIMINE, cocTaBiseT 53.7 kpat (ot 0.19 mo
10.2 0co6eit/1000 ra); mas «KOHTPOJIBHBIX» yYYaCTKOB HU3KOTOPHUH, YAAJIEHHBIX OT MOOCPEkKU, —
no 22.0xpatr (ot 0.4 no 8.8 oco6eit/1000 ra). CremoBarenbHO, MaKCHUMalbHash MHOTOJICTHSIS
aMIUIMTy/a KojeOaHUN YHCICHHOCTH Kabapru B 30HE BJIMSHHS BOJOXPaHMIUIIA («OIBITHASD)
TeppuTopusi) B 2.4 paza NPEeBBIIAET TAKOBYIO HA «KOHTPOJIbHOI TeppuTopuu. Kpome Toro, B 30He
BIIUSIHUSL BOJOXPAaHWININIA («OMBITHBIE y4acTKH») JIEMPEecCHH HayuHaIUCh Ha 1-3 roja paHblie,
a 3aKaHYMBAIKCH Ha 1-2 roja mo3xe, 4eM Ha «KOHTPOJBHBIX» ydacTKax (puc. 1).

C 2003-2004 rr. nUHAMHMKAa YHCICHHOCTH Kabapru Ha TmoOepexbe BOJOXpaHUIIHUIIA
(«OTIBITHBIE» YYaCTKH) B IEJIOM CHHXPOHU3UPOBANACh C «KOHTPOJBHBIMU»  y4acTKaMu
(3elickuii 3aMOBEJHUK BHE MOOEpEeKUil BOJOXpaHWIMINA) U TO AMYpPCKOH 00jacTu B IIEJIOM
(«dboHOBBIE HaOmONIEHUs»; puc. 1). DTO MOXKHO paccMaTpuBaTh KaK NpPHU3HAK YaCTUYHOU
alanTalyy MOMYJSIINKA Ka0apru K MOSBICHUIO KPYITHOTO MCKYCCTBEHHOTO Bojoema. Eciu B3sTh 3a
TOYKY OTCYeTa Hayaylo 3amnojHeHus 3eiickoro BomoxpaHwmuma (1974r1.), TO OrumenvHocms
aoanmayuy TOMYJSINN K CO3AaHHUI0 3eHCKOTO BOJOXPAHUIIHUINA COCTABIACT oxo10 3() nem.

H3rwops (Cervus canadensis) — OIUH U3 XapaKTEPHBIX MPEJCTaBUTENEH KOMBITHBIX 3eHCKOTO
3anoBeHUKa. [10CTOSHHO OOMTaeT BO BCEX JIECHBIX OMOTOMNAX 3a MCKIKOYEHUEM IOArOJIBIIOBBIX
asHCKUX eNbHHUKOB, IJIe OTMeuaeTcs kpaiiHe peako. Kak u y kabapru, rinaBHbIM (HakTop TUHAMHUKA
YUCJIEHHOCTH — CMEPTHOCTh (MJIM BBDKMBAaEMOCTb) MOJIOAHSIKA, KOTOpas OIpelensiercs
KOJIMYECTBOM U JIOCTYMHOCTBIO 3UMHHX KOPMOB. ODTOT IIOKa3aTeib, B CBOIO OUYEPE]b, 3aBUCUT OT
MOTOJTHBIX YCJIIOBUI Hayaja BEreTallMOHHOTO MepHoja (Maii-MIoHb), KOTJa MPOUCXOJUT Hanboee
MHTEHCUBHBIA POCT MOOEroB MBBHI M JAPYIMX JAPEBECHO-KYCTAPHUKOBBIX MOPOJI, HMCIOJIB3YEMbIX
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OJICHSIMH B 3UMHUM MepuoIa.

KpuBast AuHAMHUKM TUIOTHOCTH HaceJeHHs H3I00psS B 3aMOBEJHHMKE HMEET OIpEICIICHHOE
CXOJICTBO C TpaduKOM, OTPAKAIOUIMM MHOTOJIETHHE H3MEHEHHUS KOJIMYECTBA BECEHHE-JETHUX
ocaakoB (puc. 2). OgHaKo OTMEYarOTCsl U CYILECTBEHHbIE PA3IMyus, B MAaKCUMaJIbHON CTENEHU
BBIpQ)KCHHBIE HA TOOepexbe BomoxpaHwimmmia. Jlo co3maHus MCKYCCTBEHHOTO BOJOEMa B KOHIIE
1960-x — nayane 1970-x rr. cpeHss IUIOTHOCTh HACEJIEHUS U3I00ps HAa TEPPUTOPHUM 3allOBEIHHUKA
oneanBasiack mpuMepHo B 1.3 0co6m/1000 ra. [Tocne Hawanma 3amoJIHEHUs BOJOXPAHWIIMINA JTOT
nokaszaTenb 3aMeTHO moHm3mics: B 1979-1980 rr. on cocraBmsin okono 0.6-0.7 oco6u/1000 ra.
OTO CHI)KEHHE MOXKHO OOBSICHHTH YXYAUICHHMEM KOPMOBBIX M 3aIMTHBIX YCIOBUH Ha Oeperax
MCKYCCTBEHHOTO BOJIOEMA, B MEPBYIO OYepE/b, — YCUICHUEM TPecca OXOTHI BOJIKOB, JUISI KOTOPBIX
BBITOH JOOBIYM HAa TJIAAKWAW JIeJ] BOJOXPAHMIHUINA CTall OCHOBHBIM OXOTHHYBHM IPHEMOM.
Ycunenne OXOTHUYBETO Mpecca BOJIKOB Ha MOOEpekbe MOITBEPKAACTCS MHOTOJIETHUMH JaHHBIMU

0 cinydasx Tubenu umsrooOpen. Jlons u3roOpei, mMOoTHOIIUX OT BOJIKOB HA JIbAY TOCJE CO3/IaHUS
BOJIOXpaHuiIMIIa, Bo3pocia ¢ 25 1o 36% (IToponbckwuii, 2013).
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Puc. 2. JluHaMuKa MIOTHOCTH HaceJeHUs M3I00ps Ha TEppUTOpUM 3€HWCKOro 3aroBeHUKA U B
Amypckoit obmactu. Ycioeuvie obosnauenus: 1 — modepexbe BOJOXPAHUIHUINA («OMBIT»), 2 —
HU3KOTOPbs BHE MOOEPEKUN KPYIMHBIX BOJOEMOB M BOJOTOKOB («KOHTPOJIbY), 3 — JIECHbIE Yro/bs

Amypckoit obnmactu («hoH»), 4 — cymMMa OCaJKOB Mas W HUIOHA Mo JAaHHBIM 3elickoit MO,
Cra’KeHHast METOJIOM S5-JIEeTHEH CKOJb3sIIel cpetHei.

B cepenune-konme 1980-x rr. mokaszarenu YUCICHHOCTH H3I00ps BHOBb JOCTHUIJIM YPOBHS
KoHIa 1960-XTIT. M nHaxe HECKOJBKO NpeBbICHIIM ero. Heckosbko 5er mociie 3aroJIHEHus
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BOJIOXPaHWJIHINA 0 HOPpMaIILHOTO moAmnopHoro yposas (HITY) nuHamuika 4ucIeHHOCTH U3IOOPS B
1enoM OblTa OJIM3Ka K €CTECTBEHHOU: Ha (pOHE MOBBIIICHHOTO atMochepHoro yBiaxHeHUs (1984-
1989 rr.) B 3amoBenHUKE OTMEYAlach CTAOMIBLHO BBICOKAs 4YMCICHHOCTH (6osee 100 ocobeit) u
wioTHOCTh Hacenenus (1.1-1.7 oco6eit/1000 ra). B 1989-1994 rr. oTMedeHO 3HAYUTENBHOE
(Oonee yemM IBYKpATHOE) CHIKEHHE YuclIieHHOCTH ipuMepHO 10 30-40 ocobeit. OcCoOeHHO pe3KuM
OHO ObUIO Ha MOOEpekbe, TIe TIOTHOCTH ObIcTpo ymama ¢ 2.5-1.2 mo 0.3-0.2 oco6eii/1000 ra.
3TO CHIKEHHE MPOTUBOPEUMIIO XOAY €CTECTBEHHBIX MPUPOIHBIX MPOIECCOB, T.K. OHO MPOXOAUIIO0
Ha (OHE XOpOIIO BHIPAKEHHOTO MEpUOJA TOBBIIICHHOTO0 atMochepHoro ysmaxHeHus (1988-
1994 rr. IlpuuyuHBl JAAaHHOTO SIBJICHHS UMENIM AHTPOIOICHHBIM XapaKTep: HHTEHCHUBHOE
OpakOHBEPCTBO Ha ToOepekbe BoAOXpaHWIMINa. Hamnune MCKyCCTBEHHOTO BOJI0O€Ma OOJErduiio
WCTIOJIb30BaHNE TIpU JOOBIBAaHWM W3I00pEl COBPEMEHHBIX CKOPOCTHBIX BHUIOB TpPaHCIOPTA.
ConmanbHblil KpU3UC W yXyAlleHue 3(QQPEeKTUBHOCTU OXpaHbl 3amoBefHuka B 1989-1999 rr.
crocoOCTBOBAIM PE3KOM MHTEHCU(UKAIMU OpakoHbepcKOW a00bun. [lo3xke oxpaHa Hamaauiiach,
¢ 2000-2002 rr. quHaAMHKa YMCIEHHOCTH H3I00ps Ha MoOepekbe («OMBITHBIE» Y4aCTKH) B IEJIOM
CHHXPOHHM3UPOBAJIACH C TAKOBOM BHE MOOEPEKUN KPYIMTHBIX BOJOEMOB ((KOHTPOJIBHBIC» YYAaCTKH)
1 1o AMypckoit o6macTu B 11e510M («(hoHOBbIE HaOMI0AeHU»; puc. 2). Ecnu B34Th 3a TOUKy oTcUeTa
Hayajo 3amojiHeHusl 3eiickoro Bomoxpanwnuma (1974 r1.), TO OaumenvbHOoCmb YACMUYHOU
aoanmayuy TOMYJSIIUN U3I00ps K CO3/IaHUIO BOJIOXPaHIIINIIA COCTaBUIA 0Koo 25 nem.

Ha Ttepputopun Awmypckoit oGmactu («poH») MaKCUMalbHas OTMEYEHHAs IUIOTHOCTH
HaceneHus (0.64 oco6n/1000ra — 1997-1998rr.) B 3.2 pasa Bbime MuHUMaigbHOH (0.2
ocoon/1000 ra — 1985-1986 rr). [Iyi1 «ONBITHBIX» YYacCTKOB, PACIOJIOKEHHBIX Ha MOOepekbe
BOJIOXpaHWIMIINA, OTOT moka3zarenb coctaBimser 11.5 (or 0.2 g0 2.3 0oco6eit/1000 ra);
JUTSI KKOHTPOJIBHBIX» yYaCTKOB HHM3KOTOpPHH, YAAJICHHBIX OT moOepexuit, — 5.1 (ot 0.38 mo
1.95 0co6eit/1000 ra). Takum o0Opa3oM, MakcMMajdbHas MHOTOJICTHSS aMIUIUTyla KoJieOaHUM
YHCIIEHHOCTH H3I00ps B 30HE BJMSHHS BOJOXPAaHUIUINA («OMBbITHas» Teppuropus) B 2.3 pasa
MIPEBBIIIACT TAKOBYIO HA KKOHTPOJIBHOI», B 3.6 pa3 — Ha «(OHOBOI» TEPPUTOPHH.

Cubupckan xocyna (Capreolus pygargus) 10 co3AaHHs 3€UCKOTO BOJOXpaHUIHUINA ObLTa
OJIHUM M3 HamboJjee XapaKTepHBIX BHJOB IOKHOTO MakpockioHa xpedra Tykypuurpa. 3xaech,
B 3€iCKOM ylIeinbe uyepe3 yCThe p. ['Wiltoi, mpoXoauia MaruCTpaIbHBIM MyTh CE30HHBIX MUTpAIUA
HanOoJiee CeBEPHOM MOMYISIUU Kocyiib AMypckoit oonactu (Illernaun, 1973). Ha 3umy ocHoBHOE
ee HacelleHHue OTKouYeBbIBaIO I0xkHee XpeOToB Cokraxan u Tykypunrpa. Becnoil, k nepuoay orena,
KOCYJIM BO3BpAaIllaJIMCh HA JIETHHE NacTOuIa BepxHe3enckoi HU3BMEHHOCTH.

OCHOBHBIMU ~ €CTECTBEHHBIMH  (aKTOpaMH, OMNPEICNAIOINIMMUA YHUCIEHHOCTh KOCYIb Ha
paccMaTpuBaeMoil TEPPUTOPHH, SBIISIOTCS OCAIKU BECEHHE-JIETHEro Mepuoja, rIyOrMHa CHEKHOTO
MOKPOBAa M UWHTEHCHBHOCTh CE30HHBIX Murpanuid. KonaumdecTBo BeceHHE-JETHHX OCaJKOB
00yCIOBIMBAET 3arac KOPMOB, a BEIMYMHA CHEKHOTO IMOKPOBAa — MHTEHCUBHOCTb MUTpAIUil U
MIPOCTPAHCTBEHHOE pacIpelieieHne B 3uMHUI mepuoa. Kocyns 3HauuTeNnbHO Menbue U30ps W,
B OTJIMYHE OT Kabapru, He UMeeT celnpruuecKux GU3N0IOTHUECKUX MPUCITOCOOICHUN K YCIOBUSIM
riyookocHexkbs. [losToMy B Troabl C BBICOKMM CHEXHBIM MOKpoBoM (6omee 30-40 cm)
YBEITMUMBAETCSI MUTPALIMOHHASI aKTUBHOCTB KOCYJIb M UX KOHIEHTPAlLKs B MAJIOCHE)KHBIX MECTaXx.

OCHOBHBIM ~ QHTPONOI'€HHBIM (AKTOPOM, TOBIMSBIIMM Ha KOCYJIb paccMaTpUBaeMOi
TEPPUTOPHUH, SIBJIETCS HApYLIEHHE MUTPALMOHHBIX ITyTeH BCIIEIACTBHUE CO3/IaHMs BOJOXPAHMIIMIIA.
ITo onmpoCHBIM JaHHBIM, B HEPUOJ| 3alOJHEHUs 3eHCKOTO BOJOXPAHMIIMINA BO BPEMs CE30HHBIX
MUTpaluii OTMeyYanach MaccoBas TMOeNnb KOCyib, MPEOJI0JIEBAIONIMX (HOPMUPYIOIIUECS 3aUBBI.
AHanoruyHbele ciyd4ad 3aperucTpupoBaHbl Ha bypeiickom Bomoxpanunume (Mruatenko u ap.,
2007). Kpome Toro, mupokxast yacTb 3eiCKOTO BOJOXPAHWIMIIA 3aTONHIIA 3HAYUTEIbHYIO 00J1acTh
ONTUMAJBHBIX JIETHUX MacTOMIl Ha BepxHeselickoil paBHuHE. [[pyrMM BaXHBIM aHTPOTOTEHHBIM
(bakTOpOM CTaNo yBEIHMUEHHE HHTEHCUBHOCTU OPaKOHbEPCKOHM OXOTHI Ha Oeperax Bojoema.

B 1960-e rr. mioTHOCTh HacedeHUs Kocyidb Ha FOkHOM MakpockioHe xpeOra TykypuHrpa
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Obuta o4yeHb Benuka — 15-17 oco6eit/1000 ra. B MHOTOCHEXHBIE TOABI ATOT IOKa3aTelb MOT
yBenuuuBaThCcs B 2 pasa. [locne Havana 3amoiHEHHs BOJOXPAHWJIMINA W HApYIICHUS MUTpaIui
nocienoBajia JIUTeNbHas TIyOoKas AENpeccuss KOCYIM W MPAKTUYECKHU IOJIHOE IPEeKpalleHne
BBIDAKEHHBIX CE30HHBIX MuUrpauuid B mpeaenax 3eiickoro  ymenss  (1975-1987 rr.).
OO6mast uncneHHoCTh BepxHe3elcKol MOMmyNsiiiuu CHU3WIACh HAa MOPSAOK — ¢ 5 Thic. a0 500-
1000 oco6eit (dapman, Komobaes, 1993).

B 1988-1996 rr. Ha ¢QoHe mepuoga MOBBIIEHHOTO KojudectBa ocankoB (1984-1995 rr.)
B 3€iiCKOM 3aroBeIHUKE OTMEUYEHO HEKOTOPOE IMOBBIIICHUE MOKA3aTeNeH YHCICHHOCTH KOCYIH U
Bo30oOHOBNIeHNE ce30HHBIX wmurpanuii. C  2002-2003 rr. 3elickoe ymiense BHOBb  CTallo
MOJTHOLIEHHBIM MECTOM 3WUMHEW KOHIIeHTpanuu Kocynb (puc. 3). YacTuyHOe BOCCTAaHOBJIICHHE
CE30HHBIX MUTPAIM U MPOCTPAHCTBEHHOTO PACTIPE/IEICHUSI MOXHO PAaCCMaTPHUBATh KaK MPH3HAKH
YaCTUYHOH aJanTaliy MOIMYJSIIH K IMOSBICHUIO BOIOXPAHIIIUIIA.
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Puc. 3. JluHamuka IJIOTHOCTH HaceleHUs KOCYJAM Ha TEPPUTOPUM 3EHCKOro 3aroBeHUKa
u B AMypckoit obnactu. Venosuvie ob6osnavenus: 1 — nobepexxbe BOJOXpaHUIUINA (BCE «OTBITHBIE
y4yacTku); 2 — 3eiickoe yuienbe (F0’KHasi 4acTh «OTBITHBIX» YYacTKOB); 3 — HU3KOTOPbS FOKHOTO
MakKpoCKJoHa Xp. TyKypuHIpa BHE MOOEpeXUi KPYIHBIX BOJOEMOB M BOJOTOKOB («KOHTPOJIbHBIE)
y4yacTkn); 4 — Amypckast 061actb («poH»); 5 — cyMMa 0CaJIKOB Masi U MIOHA MO JaHHBIM 3eHcKon
I'MO, criaxeHHast METOIOM 5-JIETHEW CKOJB3SAIIEH CPETHEN.

Ecnu B3saTh 3a TOYKy OTcueTa Hayallo 3amloJiHeHUs 3elckoro BoaoxpaHuiuma (1974 r.),
TO JJIUTEIBHOCTh YACTUYHOM aanTalluy MOMYJIALNN KOCYIN K €ro CO3JaHUI0 COCTaBisieT 28 nem.
OnHako MUrpallMOHHAsE AaKTUBHOCTh KOCYJIb JI0 CHX TMOp 3HAYUTENbHO HHXKE HUCXOJIHOM.
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Kpowme Toro, murpupymomeid MNonysIiMOHHON TPYNIUPOBKE YAAJIOCh BOCCTaHOBUTH julib 30%
ObuTOrO apeana B npenenax Bepxue-3eiickoil paBHUHBI.

Cobonv (Martes zibellina) Obpl1 WCKOHHBIM oOuTaTteneM TOpHOM Taiirn Ilpuamypsbs.
[lepennpombicen B XIX — Hauane XX BB. IpUBEN K TOMY, uTo B 1920-€ IT. OH COXpaHUIICS JUIIb HA
OTIENBHBIX YYacTKaX, B YaCTHOCTH, Ha CEBEpO-3amagHON OKoHeuHocTH Xpebra TykypuHrpa.
B 1934-1939 rr. no6sr4a co6ostst ObLIa MOTHOCTRIO 3ampemnieHa. B konie 1940-x rr. co001h BHOBB
OCBOMJI BOCTOYHYIO 4acTh Xpebra Tykypunrpa. UucneHHOCTh BUA MPOOIDKAIa HapacTaTh JaXe B
IIepBBIE I'OJIbI [I0CJIE Havajla 3anoJiHeHus 3elickoro Bogoxpanmuia. 3umoit 1980-1981 rr. cpennss
IUIOTHOCTH HACEJICHHSI B 3alIOBETHUKE OblIa MakcuManibHOUM — 13.7 oco6eii/1000 ra (bpomuteti u ap.,
1984). B 1987-1999 rr. cHu)XEHHME YHCIEHHOCTH CO00Js MpOsSBUIOCH Ha Oousbliedl dYacTu
TeppuTopun AMypckoil o6iacTH, HO Hambojee PEe3KUM U TIIyOOKHMM OHO ObUIO Ha NoOepekbe
3eiicKoro BOJIOXpaHWIHINA; JEMPecCcHs mpoioipKanack BIoTh 10 2005-2006 rr. Tak, 3a 3Tu roas
IJIOTHOCTh HACEJICHUS CO00JI CHU3UIIACh B CpeHEM 10 AMYPCKOW 00J1acTH — MPUMEPHO B 2 pasa,
M0 «KOHTPOJIbHBIM» y4acCTKaM 3allOBEHHMKA BHE MoOepexuil — B 2.4 pasa, Ha MOOEpekbe 3eMCKOro
BOJIOXPaHMJINILA («OTBITHBIE» YYaCTKH) — IPUMEPHO B 12 pas.

Hauwnas ¢ 3umnero cezona 2005-2006 rr. auHaMHKa YUCICHHOCTH CO00Js Ha TOOEpexbe
(«OTIBITHBIE» yYacTKH) B IIEJIOM CHHXPOHM3MPOBAJach C TaKOBOW Ha «KOHTPOJBHBIX» y4dacTKax
(3eiickuii 3amoBeTHUK BHE ToOepexuit) U mo Amypckod obnacté («(pOHOBBIE HAOIIOICHUS,
puc. 4). OTO MOKHO paccMaTpUBaTh KakK MPU3HAK YaCTHYHOW aJanTaIiy MOMYISINAN K TIOSBICHHUIO
KPYITHOTO HMCKYCCTBEHHOTO BOJOeMa. Eciy B3ATh 3a TOYKY OTCUETa 3aBEpIICHHE 3arOJTHEHHUS
3eiickoro Bogoxpanwnuiia mo HITY (1985 T.), xorma cramo OTYETIWBO MPOSBISATHCS CHIDKCHHE
YUCJICHHOCTH CO00JII Ha €ro mobepexne, TO OIumenbHOCmb adanmayuy TOMYISIUA OO0
cocTaBisieT oxkosno 20 nem.

UucneHHocTh coOOJIsI Ha TMOOEPEKbE BOJOXPAHUIHUINA («OMBIT»), B BOCTOYHOW YacTH
xpebta TykypuHrpa («KOHTpOJB») W B AMypckod oOmactu («poH») H3MEHsJIAaCh B IIEJIOM
CUHXPOHHO (pHC. 4). DTO MO3BOJSET MPEANOIOKUTh, YTO €CTECTBEHHbIE MHOTOJIETHHUE TEHICHIINU
JUHAMHUKY YHCJIEHHOCTH MOJIEIBHOTO BHMJIA CBSA3aHBI C BEAYIIMMH NPUPOAHBIMU (HaKTOpaMU,
OJIHOBPEMEHHO BO3/ICHCTBYIOLUIMMHU Ha BeCh peruoH. B kauecTBe Takux (akTOpoB, B MEPBYIO
ouepellb, CIEAYeT PacCMOTPETh CyMMAapHOE€ OOWIIME MBIIIEBUAHBIX TPBI3YHOB, COCTABJISIOIIUX
OCHOBY paifoHa co00J1s, a TAaKXKe COJTHEUHYIO0 aKTUBHOCTh M KOJIMYECTBO BECEHHE-JIETHUX OCAIKOB.
3a mokasarenb COJHEYHOH aKTHMBHOCTH MPUHATO CPEAHET0J0BOE 00Iee KOJIUYECTBO COJTHEUHBIX
naTeH — ynciio Bonbga (Sunspot Index ..., 2019).

B 3eilickom 3amoBemHUKE HapsAAy C KpaTKOCPOYHBIMH (3-6 JIeT) OTMEUEH JJIUTEIbHBIM,
npuMepHo 30-TeTHUM UMK JAWHAMUKA YHCIEHHOCTH MBIIIEBUIHBIX TpbI3yHOB. I[lpu sTOM
MHOTOJIETHUE TEPUO/]IbI OBBIIEHHONW CyMMapHON YUCIEHHOCTH MBIIIEBUHBIX I'PHI3YHOB CBS3aHbI
C MepuoJaMH MHUHHUMAJbHBIX 3HAYeHHH MHUKOB 10-JI€THUX ILMKIOB COJIHEYHONH aKTUBHOCTH.
Hanpotus, qnurenbHble AENPECCHH YUCICHHOCTH IPHI3YHOB CBSA3AaHbI C IEPUOAAMHU MaKCUMAaIbHBIX
3HavyeHui uncen Bonwda (puc. 5).

VYcraHoBiieHa 3HauMMas OTpHUIATENbHAS KOPPENsius OOWINS MBIIIEBUIHBIX TPHI3YHOB C
MHOTOJIETHUMHU TEHJCHIUSAMU M3MEHEHW comHeyHOoW akTuBHOcTU (r=-0.5, p=0.01) u
KOJIMYECTBA BECEHHE-JIeTHUX ocaakoB (r =-0.36, p =0.05) crmaxeHHbIX ¢ nomouplo 11-neTHei
cKoJp3se cpeaned (tabm. 1). ns Amypckoil oOnacTé XapakTepHa IpsiMas 3aBHCUMOCThb
MHOTOJIETHUX LUKIOB YBIQXXHEHUS OT TUHAMUKH coyiHeyHOU akTuBHOCTH ([lapumoB u mp., 2006).
VHTeHCUBHBIE OCAJKM B Mae-HIOHE OOBIYHO MPENATCTBYIOT YCHEXy pPa3MHOXKEHHs TIPBI3YHOB,
YTO OTpaXKaeTcsl Ha TeHJICHIMIX TUHAMMKH YUCICHHOCTH COOO0JIS.

Ha Oeperax KpymHOTro HCKYCCTBEHHOTO BOJOE€Ma JienpeccHus Oblia Haubosiee TIyOOKOH u
anmutensHol (puc. 4). IlpuunHoil, pe3ko ycyryOuBIIEH NpOSIBIEHHE PETHOHAIBHOU JIEMpeccuu
YUCICHHOCTH  cO0O0Jsi  Ha  moOepexxbe  3eHCKOro  BOJOXPAHMJIMINA,  MOXKET  OBITh
MUKPOKJIUMATUYECKOE BIHMSHHUE KPYITHOTO HCKYCCTBEHHOTO Bojoema. BecHoil m B Hawane jera
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MO3/IHO O0CBOOOJKIAIOIIEECs] OTO JIbJJa U MEIJICHHO IMPOTPEBAOLINECS BOJOXPAHMINIIE OKa3bIBACT
CYLIECTBEHHOE OXJIAXJAIollee BO3JEHCTBUE Ha mnpuieraroume tepputopun (Upskonos, 1992).
VBe/lnYeHne BIAXHOCTH BO3/yXa, CHIDKEHHE CPEIHEMECSYHBIX TEMIEepaTyp B BECEHHE-JIETHHN
NepUo/ U cIBUT eHo(a3 MPUBEIN K yXYAMICHHIO YCIOBUH pa3MHOKEHHSI TPBI3YHOB, [UTUTEILHOMY
CHIDKEHHIO WX YHCICHHOCTH M OOCIHEHHIO KOPMOBOW 0a3bl cOOONS Ha CKIOHAX IMOOEPEeKbs
Bojoxpanmwiuina (Ilogonsckuit u ap., 2009). Kpome Toro, ycTaHOBIEHO, YTO T€ K€ (PaKTOPHI
(yBennYeHHE BIAXHOCTH BO3[yXa M IOHIDKEHHE CpPEIHEMECSYHBIX BECEHHUX TEMIIEPaTyp)
BBI3BIBAIOT MOBBIIMICHHYIO CMEPTHOCTH ceroieTkoB (Actadne, 1988). C yBennueHneM BIIaXKHOCTH
B JICTHHE MECSIbl BO3pacTaeT dacTora 3abolieBaHus cobOoieit nepmarurom (JloGanos, 1977).
[TocTeneHHO MOMYJISIIMOHHBIC TPYIITUPOBKU MBIIIEBHIHBIX TPHI3YHOB M COOOJISI CMOTIIM YaCTHIHO
aIanTHPOBATHCS K BIMSHUIO BOJOXPAaHWINIIIA, & CHCTEMA «XHIIHUK — KEPTBa» Ha €ro Nmodepexbe
CTaOMIIN3UPOBAIACE.

Tabamua 1. OcHOBHbIE NOKa3aTeNM BIMSHHUS 3€MCKOro BOJOXPAHWIMINA Ha MOMYISIUOHHBIE
IpynmrpoOBKA MOACIbHBIX BUIOB.

Moz[e.m,}n,le BU/bI

oxa3zarenu Kabapra H3100ps Cubupckas KocyJst Co00ib
Onbir | Kontpons| Omnbir | Kontposib | Onbir | Kontposas | Onbir | KonTpoan
ITepuon
MaKCHMaJlb- 1974-
HOTO BIMSHHA| s - 1974-1999 - 1974-2002 - 1984-2005 -
BOJIOXpa-
HUIAINA
ITpumepHas
JuATeTbHOCTE | 30 et - 25 mer - 28 et - 20 et -
aZlanTayn
[Ipomomxku- 8 mer 6 et 7 ner 4 roma 8 et 6 et 9 ner 5 et
TELHOCTD (1997- (2000- (1988- (1990- (1996- (1998- (1993- (1994-
JEIpeccuii 2005) 2005) 1994) 1994) 2004) 2004) 2002) 1999)
Koppensms r=0.03; | r=045; r=047; | r=0.51;
JUHAMUKA p>01 p=005 r=006; | r=036; | r=0.27; | r=0.39; p=0.01 | p=0.001
— el p>0.1 p=0.1 p>0.1 | p=0.05 (c eyM- (c M-
KaMu Masi- | KaMy Masi- MapHOW | MapHOH
C MIPUPOJI- (cocan- | (cocam- | (cocam- | (cocan-
HIOHS 32 | HIOHS 3a YUCIIEH- | YHMCIIEH-
HBIMM JHMI- | — - KAMH Mast- | KaMM Masi- | KaMM Masi- | KaMu Mas- |- o HOCTEIO
TUPYIOIIAMHA P HIOHST) HIOHS) HIOHS) WIOHS)
daxropasm JyTIHe JyTIHe MBIIIIE- MBIIIIE-
5 net) 5 net) BUJHBIX) | BUIHBIX)
Koppemsms
f{ Pﬁﬁ‘;‘;ﬁ r=-0.03; | r=049; | r=-0.12; | r=022; | r=039; | r=064; | r=042; | r=0.6;
Ny KO p>0.1 p=0.05 p>0.1 p>0.1 p=0.1 | p=0.001 | p=0.05 | p=0.001
obmactu
AmmuTyna
KOJeOaHHH
IUIOTHOCTH 0.46 — 2.42 —
HACEIICHISL 0.19-102| 04-88 | 02-23 |0.38—1.95| 0.1—12.1 {0.99-5.37 1527 1057
(ocobeit/
1000 ra)
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IIponosxkenue Tadaunsi 1.

MojeabHbI€ BUIbI
oxa3zarenu Kabapra H3100ps Cubupckas KocyJist Co00Jb
Onbir | Kontpoas | Omnbir | Kontposis | Oneir | Kontpons| Omneir | KonTpons
Bo ckonbko
pa3 MaKcH-
MaJIbHast
IJIOTHOCTh 53.7 22.0 11.5 5.1 121.0 5.4 332 4.4
HaCeJICHUS
BBIIIIC MUHHN-
MaJIbHOK
Cpenne-
N B K 3.8 0.63 1.29 0.43 1.96 2.54 3.93
HACCIICHIISE (1987- (1987- (1987- (1987- (1974- (1974- (1987- (1987-
(0cobeit/ 2005) 2005) 2001) 2001) 2002) 2002) 2005) 2005)
1000 Ta)
Cpenneromno-
BRIETIOTEPI | 183 - 0.66 - 1.53 - 1.39 -
(ocobeit/
1000 Ta)
Cpenneromo-
BBIC TTIOTEPH 51.8 - 51.2 - 78.1 - 354 -
(%)
- 25.00
20.00
i
£ - 15.00 8
= g
= @
p - 10.00 8 £
) S
© ] E}
S .. S &
o - 5.00 =
=
S
e
0.00
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Toaml
- Qum 1 ......2 —.—3 4

Puc. 4. ]JluHaMuka TMJIOTHOCTH HAaceJeHHs CO0OJIi Ha TEpPPUTOPUU 3EWCKOro 3aroBeTHUKA
u AMypckoit obnactu. Ycaoguvie 0603nayenus: 1 — nodepexbe BOJOXpaHWINIIA («OMBITY); 2 — BHE
MoOepeXkuii KPYMHBIX BOJIOEMOB U BOJIOTOKOB («KOHTPOJIbY); 3 — AMypckas o0mnacts («hon»); 4 —
CyMMapHasi MONaJaeMOCTh MBIIIEBUIHBIX TPHI3YHOB B JIOBYIIKKM ['€po Mo pe3ylnbTataM OCEHHHUX
OTJIOBOB (B CPEIHEM JIJIsl BCE TEPPUTOPUU 3€MCKOTO 3alOBEIHUKA).
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CyMmMmapHas monagaeMoCTh MbIIeBUIHBIX (0c./100 1-¢)
B [[;10THOCTB HaceneHus cobois (oc./1000 ra)
—e—Ujyiciio Bonnda

Puc. 5. JluHamuKka IUIOTHOCTH HaceleHHs €000 B 3€MCKOM 3aloBEAHUKE, CyMMapHas
MOIaJaEMOCTh MBIIIIEBHUIHBIX TPHI3YHOB U COJTHEUHASI aKTUBHOCTb.

BriBoabl

OO0s3aTeNnbHBIM  YCIOBUEM OOBEKTUBHOM XapaKTEPUCTUKU AHTPOIOTE€HHOI'O BO3ACHCTBUS
BOJOXPAHWIMILA HAa HA3eMHBIX [I03BOHOYHBIX SBJSIETCS MHOIOJETHUH  300JI0TMYeCKUit
MOHUTOPHHTI, BKJIIOYAIOIIUNA HAOIIOJCHUS HA «OMNBITHBIX» U «KOHTPOJBHBIX ydacTKax», a TakkKe
«(OHOBBIE» JIaHHBIE O AMHAMHKE YMCIEHHOCTH paccMaTpUBaeMBbIX BHJIOB B peruone. Ha mpumepe
3elicKOro BOJOXpaHWJIUINA Mbl pa3paboTaiy aIrOpUTM BBISBJICHUS BIMSHUSA TMIPOCTPOUTENIHCTBA
Ha MOJIETIbHBIE BH/Ibl MIIEKOIUTAIOLIUX, IPEyCMAaTPUBAIOLINI 5 OCHOBHBIX 111aroB.

Ilepevim wiacom SIBISETCS BOCCTAHOBIIEHHE XPOHOJIOTUM WM3MEHEHHs IJIOTHOCTH HaceJIeHMS
MOJIEIBHOTO BUJA Ha paccMaTpUBAaEeMON TEPPUTOPUU M B PErHOHE 3a MAKCHMMaJbHO BO3MOKHBIM
OTpe30K BpeMeHH. [Ip1 3TOM HCHOJIB3YIOTCS HE TOJIBKO Pe3ylbTaThl PETYISPHBIX YUETOB, HO TaKXke
JUTepaTypHble, (POHJOBBIE U ONPOCHBIE JaHHbIE: A Kabapru — ¢ 1950 rr., 11 u3to0ps U Kocynu —
¢ 1960-x rr., ans co6omnst — ¢ 1920-x rr. CpaBHEHHE «OTBITHBIX», «KOHTPOJIBHBIX» U «(POHOBBIX»
JAHHBIX TIO3BOJISIET MIPUMEPHO ONPENENUTbh JUId KaXAOr0 MOJIEIbHOIO BUAA MEPUOJ
«MAKCUMAaJIbHOTO BIHUSHUSA BOJOXPAaHWIWINA» W JIUTEIBHOCTh YACTUYHOM ajganTanuu: JUis
kabapru — 30 set, ans u300ps — 25 ner, i kocyau — 28 net, s cobons — 20 jer (tabdmn. 1).
OCHOBaHUMSMH JUIS BBIJICTICHUS NEPHOJAA «MAKCHUMAJIbHOTO BJIMSHUS BOJOXPAHWIMIIA» SBISUIUCH
ACCHHXPOHM3ALUS/CHHXPOHU3AIUS JUHAMUKA YHUCIEHHOCTH, a TaKkKe pe3koe
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YBEIIMYCHHUE/CHIDKCHNE Pa3lIMYiii B IUIOTHOCTH HACENICHUS HAa «OMBITHBIX» M «KOHTPOJIBHBIX)»
y4dacTKax.

Bmopvim wacom mpensioxKeHHOro ajaropuTMa SIBISETCS ONpEeeIeHUE BEAYIIMX MPUPOTHBIX
(hakTOPOB TMHAMHKH YHUCICHHOCTH MOJCIIBHOTO BUaa. [l kabapru, H3100ps U KOCYIIH 3TO, IIPEKIE
BCEro, OCAJKM Hayalla BETEeTAIlMOHHOTO IMepuoia (Mail, WIOHB), OMPEIENSAIoONMe 3amac 3UMHHUX
KOPMOB W BBDKMBAaHHME MOJOHSKA. I3-3a MemneHHOro pocra SMU(UTHBIX JIMIIAHHUKOB,
MIPEJICTABJISAIONINX OCHOBHOW 3WMHUI KOpM Kabapru, JHHAMHKA YMCICHHOCTH 3TOTO BUIA Ha 4-
6 MeT 3amas[pIBacT 3a XOJOM BECCHHE-JIETHHX OCaaKoB. J[ms coOoiis BemymuM MPUPOIHBIM
dakTopoM  sBISETCS  JAWHAMHKA CyYMMapHOW  YHCIICHHOCTH  MBIIICBUIHBIX  TPBI3YHOB,
MOKA3bIBAIOIIAsl 3HAYUMYIO OTPHUIATENBHYI0 KOPPEISIHIO C ITUKJIAMU COJHEYHOW AKTUBHOCTH H
MHOTOJIETHUM TEHJICHITUSIMH X0J1a BECEHHE-JIETHUX 0CaJIKOB (puc. 5, Tadi. 1).

Tpemuii wae nipeAnonaraeT yCTaHOBJIEHHE OCHOBHBIX ()aKTOPOB BIUSHHS BOJOXpPAaHWIMILA Ha
JUHAMUKY YUCICHHOCTH MOJIEIbHBIX BUJIOB. [Iyist Kabapru 3T0 — yXYIIICHUE 3alUTHBIX YCIOBHH,
POCT CMEPTHOCTH Ha MOOEPEKbe MCKYCCTBEHHOTO BOJIOEMA OT TPaBM, XHUIIHUKOB W SIMU300THH;
JUTSt N3I00psi — OpakOHBEPCTBO M THUOETh OT BOJIKOB Ha JIbAY BOJOXPAaHWIMINA; JUISI KOCYIU —
HapyllleHWe TyTed CE30HHBIX MUTpaIii, OpPaKOHBEPCTBO M POCT Mpecca OXOThl XUIIHUKOB;
JUTst COOO0JISI — MUKPOKITMMATHYECKOE BIIMSTHUE BOJIOXPAHUIIUIIA, BEYIIee K OOCTHECHUIO KOPMOBOM
0a3bl (CHMKEHHME YHCJICHHOCTH MBIIIEBUAHBIX TPBI3YHOB) U YBEJIWYEHHIO 3a00JIEBA€MOCTH
JEPMaTHTOM.

Yemeepmovim wiacom SIBISIETCS  BBIIETCHUE OOMMX OOBEKTHUBHBIX MPU3HAKOB BIIASHHS
THUAPOCTPOUTENHCTBA HA MIICKONTUTAIOMIKX. J[J11 BCEX MOJIENBHBIX BUIOB B 30HE BIUSHUS 3€HMCKOTO
BOJIOXPaHWJIHILA («OTIBITHBIE» YYACTKH) OTMEUEHbI MOBBIIIEHHAS UIUTEIBHOCTD MOMYJISLUOHHBIX
JeTPeccuii; TOHIKEHHBIM YPOBEHb KOPPENALMU TUHAMUKA YHUCIEHHOCTH C HW3MEHEHUSIMU
OCHOBHBIX JIMMUTHPYIOIIUX TPUPOIHBIX (HAKTOPOB; TMOHUKEHHAs CpPEJHEroJ0Bas IUIOTHOCTh
HACEJICHUs; TIOBBIIIEHHAs aMIUIMTy/Aa Koyie0aHUM TMoKazaTejael YHCIEHHOCTU. YKa3aHHbIE
3aKOHOMEPHOCTH WLTIOCTPUPYIOTCS OOBEKTUBHBIMH HM3MEPSIEMBIMH TOKAa3aTEeNIIMHU  BIHSHUSA
TUAPOCTPOUTETHCTBA HA MOMYJISIIUA MJICKOTTUTAOMHKX (Tadm. 1).

Ilamoiti wae npeAcTaBiIseT KOJUYECTBEHHYIO OLEHKY MOTEPh MOMYJISLUOHHBIX T'PYMIHUPOBOK
MOJENBHBIX BHJIOB B YCIOBHUSIX BIUSHUS BoJoXpaHuiuia. HanGosiee 0ObEKTUBHBIM YCIOBHBIM
MoKa3zaTejaeM Mbl CUMTAeM Pa3HOCTh MEXKAY CpelHEl MHOTOJEeTHEW MIIOTHOCTHIO HAaceJIeHHs Ha
«OMBITHBIX» U «KOHTPOJIbHBIX)» Y4aCTKaX, BBIPAXKEHHYIO B % OT «KOHTPOJLHOT0» ypoBHs. Cpeanue
MHOTOJIETHUE TIOKa3aTelld YUCICHHOCTH PACCUUTHIBAIUCH ISl «IIEPUOJa MAKCUMAIILHOTO BIUSHUS
BOJIOXPAHWJIUIA», COOTBETCTBYIOIIEMY JUIMTEIBHOCTH 4YacTUyHOM anantaiuu — 20-30 ser
(tabmn. 1). B TeueHne 0003HAYEHHBIX BPEMEHHBIX OTPE3KOB MOMYJSIMOHHBIE TPYNIUPOBKU
MOJENBHBIX BUAOB Ha MOOEpekbe TOpHOM yacTh 3eMCKOro BOJOXPAaHWIMINA E€KETOJHO Tepsuld
OTIpeJIeNIEHHYI0 YacTh MOTOJIOBRs: Kabapra — 51.8%, u3obps — 51.2%, xocymns — 78.1%, cobonb —
35.4%.

B utore MOXHO KOHCTaTHUpPOBaTh, YTO MPHU YCIOBUU OXPaHbI HA TEPPUTOPUU 3AMOBEIHUKA BCE
MozenbHble BUABl 32 20-30 €T CMOTJM YacTUYHO aJalTHUPOBAThCS K TMOSBJICHUIO 3EHWCKOTO
BoJoxpaHminia. Ha ckimoHax ero moOepekbs BOCCTAHOBWIIACH €CTECTBEHHAS MOMYNSIIMOHHAS
JUHAMHKA; YaCTUYHO BOCCTAaHOBUJIOCH IIOTOJIOBBE; BO30OHOBWIIMCH CE30HHBIE MMHIPALIUU.
[Tpu 5TOM HEOOXOAUMO OTMETUTH, YTO IUIOTHOCTh HAcCENeHHs OOJBIIMHCTBA BHUAOB 3BEped U
MUTPAllMOHHAs aKTUBHOCTh KOCYJIM OCTaJIUCh CYLIECTBEHHO HUKE UCXOJIHBIX.

Qunancuposanue.  Pabota  BbImoigHeHa B pamkax Tembl  Ne FMWZ-2022-0002
l'ocynapcrBennoro 3amanus UBII PAH  «MccnegoBaHuss Tre03KOJIOTHYECKUX — MPOIECCOB B
TUIPOJIOTUYECKUX CUCTEMaX CyIIH, GOPMUPOBAHUS KauyecTBa MOBEPXHOCTHBIX M IMOJ3EMHBIX BO/I,
mpo0ieM yrpaBiIeHHUs BOJAHBIMU PECypcaMu U BOJOTIONB30BaHUEM B YCIOBHUSIX U3MEHEHUN KIIMMaTa
Y aHTPOIIOIEHHBIX BO3/ICUCTBUI».
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Using the long-term data of the Zeya Nature Reserve, we accessed the natural and anthropogenic factors
and their significance for the dynamics of the number of population groups of mammals in the influence
area of the Zeya reservoir. Siberian musk deer (Moschus moschiferus), elk (Cervus canadensis), Siberian
roe deer (Capreolus pygargus) and sable (Martes zibellina) were selected as model species. The
anthropogenic part of population dynamics is defined on the basis of a comparative analysis of the long-
term “test” (shore of the Zeya reservoir within the reserve territory), “control” (reserve territory outside
the shores) and “background” (Amur Region) observations. We offer a step-by-step algorithm for
studying mammals in the influence area of any large hydraulic structures. The first step is to restore the
chronology of changes in the population density of the model species, then to determine the time needed
for each species to partially adapt to the reservoir, which is as follows: musk deer — 30 years, elk —
25 years, roe deer — 28 years, sable — 20 years. The second step is to determine the leading natural factors
of population dynamics. For musk deer, elk and roe deer the defining factor is precipitation in the early
growing season of May and June, which determines the amount of winter food supply and the survival
rate of young animals. For sable the factor is the dynamics of the total number of mouse-like rodents,
which has a significant negative correlation with the cycles of solar activity and long-term trends of
spring-summer precipitation. The third step is to determine the main factors of the influence that the
reservoir causes on the population dynamics of the model species. For musk deer this is deteriorating
conditions of protection, increasing mortality along the shoreline of an artificial reservoir due to various
injuries, predators and epizootics. For elks this is the poaching activities and wolves that hunt them on
the surface of the frozen reservoir. For roe deer this is the disrupted routes of seasonal migration,
poaching and increasing hunting pressure from the predators. For sable it is the microclimatic influence
of the reservoir that causes an increase in morbidity and depletion of the food supply due to decreasing
numbers of mouse-like rodents. The fourth step is to identify common signs of the hydro construction
impact on any mammals. Each model species found in the influence area of the Zeya reservoir
experiences prolonged population depressions, low level of correlation between population dynamics
and changes in the main limiting natural factors, reduced population density, and increased amplitude of
population fluctuations. The fifth step is to quantify the impact the reservoir has on the model species.
We used such index as the difference between the average (over the adaptation period) population
density on the “control” plots and on the reservoir coast, in % of the “control” level. The average annual
losses were 51.8% for Siberian musk deer, 51.2% for elk, 78.1% for Siberian roe deer, and 35.4% for
sable. While being under protection, each of these model species was able to partially adapt to the
Zeya reservoir over 20-30 years; their population dynamics generally recovered, but the density and
migration activity remained significantly lower than it was before the construction of the reservoir.
Keywords: hydro construction, impact assessment, model species, Siberian musk deer, elk, Siberian roe
deer, sable, mouse-like rodents, population dynamics, solar activity, precipitation.
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Using the long-term data of the Zeya Nature Reserve, we accessed the natural and anthropogenic
factors and their significance for the dynamics of the number of population groups of mammals in the
influence area of the Zeya reservoir. Siberian musk deer (Moschus moschiferus), elk (Cervus
canadensis), Siberian roe deer (Capreolus pygargus) and sable (Martes zibellina) were selected as
model species. The anthropogenic part of population dynamics is defined on the basis of a
comparative analysis of the long-term “test” (shore of the Zeya reservoir within the reserve territory),
“control” (reserve territory outside the shores) and “background” (Amur Region) observations.
We offer a step-by-step algorithm for studying mammals in the influence area of any large hydraulic
structures. The first step is to restore the chronology of changes in the population density of the model
species, then to determine the time needed for each species to partially adapt to the reservoir, which is
as follows: musk deer — 30 years, elk — 25 years, roe deer — 28 years, sable — 20 years. The second step
is to determine the leading natural factors of population dynamics. For musk deer, elk and roe deer the
defining factor is precipitation in the early growing season of May and June, which determines the
amount of winter food supply and the survival rate of young animals. For sable the factor is the
dynamics of the total number of mouse-like rodents, which has a significant negative correlation with
the cycles of solar activity and long-term trends of spring-summer precipitation. The third step is to
determine the main factors of the influence that the reservoir causes on the population dynamics of the
model species. For musk deer this is deteriorating conditions of protection, increasing mortality along
the shoreline of an artificial reservoir due to various injuries, predators and epizootics. For elks this is
the poaching activities and wolves that hunt them on the surface of the frozen reservoir. For roe deer
this is the disrupted routes of seasonal migration, poaching and increasing hunting pressure from the
predators. For sable it is the microclimatic influence of the reservoir that causes an increase in
morbidity and depletion of the food supply due to decreasing numbers of mouse-like rodents. The
fourth step is to identify common signs of the hydro construction impact on any mammals.
Each model species found in the influence area of the Zeya reservoir experiences prolonged
population depressions, low level of correlation between population dynamics and changes in the main
limiting natural factors, reduced population density, and increased amplitude of population
fluctuations. The fifth step is to quantify the impact the reservoir has on the model species. We used
such index as the difference between the average (over the adaptation period) population density on
the “control” plots and on the reservoir coast, in % of the “control” level. The average annual losses
were 51.8% for Siberian musk deer, 51.2% for elk, 78.1% for Siberian roe deer, and 35.4% for sable.
While being under protection, each of these model species was able to partially adapt to the
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Zeya reservoir over 20-30 years; their population dynamics generally recovered, but the density and
migration activity remained significantly lower than it was before the construction of the reservoir.
Keywords: hydro construction, impact assessment, model species, Siberian musk deer, elk, Siberian
roe deer, sable, mouse-like rodents, population dynamics, solar activity, precipitation.
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In the influence areas of large water reservoirs the indicators of abundance, the nature of
population dynamics, and the spatial distribution of most animal species change. However, while
under the impact of hydraulic construction activities, the natural population fluctuations continue to
occur due to natural phenomena and processes. To justify compensatory measures accompanying
the constructions and an to give an objective assessment to the environmental damage, it is
necessary not only to state that hydro construction have an impact on terrestrial animals around,
but also to highlight the natural and anthropogenic components of the dynamics of their populations
in the affected areas. The solution of this problem is both of practical and scientific interest, making
it possible to determine various responses of various species to anthropogenic impact and the
relative stability of their population groups.

Usually, the impact of hydro construction on wild animals is determined by the comparison of
the population state before/after the creation of a water reservoir (Avakyan, Podolsky, 2002).
This approach is without doubt rational, but it should be noted that the natural fluctuations of
population may be left out in the absence of any additional data. In this work we determine the
anthropogenic component of population dynamic based on a comparative analysis of long-term
series of “test”, “control” and “background” observations: test is on the shore of the Zeya reservoir,
control is slightly remote from it, and background is throughout the entire Amur Region.

The informational basis of this work is built on the data obtained in the Zeya Nature Reserve
during winter censuses of mammals. We selected 4 model species for our analysis: Siberian musk
deer (Moschus moschiferus), elk (Cervus canadensis), Siberian roe deer (Capreolus pygargus), and
sable (Martes zibellina). They are common or abundant in the region and in the Zeya Reserve in
particular, of great economic importance, and can be reliably counted using the standard methods in
the influence area of the Zeya reservoir and throughout the Amur Region in general. We also
included data on the total number of mouse-like rodents, the main component of sables’ diet.

Materials and Methods

The Zeya reservoir is located in the north of the Amur Region, inside the Upper Zeya Lowland
and the Zeya Gorge. Our studies took place mainly in the territory of the Zeya Reserve which is
located in the eastern part of the Tukuringra Range and on the western shore of the gorge. We used
the results of zoological observations carried out in the reserve in 1964-2018, including the data of
regular standardized studies that took place in 1982-2018 and covered the influence area of the
mountainous part of the water reservoir. Such continuous observations (> 35 years) have never been
carried out for any other reservoirs of Siberia and the Far East.

The population idices of model species were determined using the winter route censuses
(Kuzyakin et al., 1990) and multi-day census based on calculating the difference in the number of
entry and exit tracks of the studied animals within the key site and on its borders (Rusanov, 1986).
When calculating population density during winter, the conversion factor to the formula of
A.N. Formozov was based on the occurrence of animals’ tracks within the sites of a multi-day
census (Podolsky, 1993). The total length of winter routes performed from 1986 to 2018 is about
9500 km. The multi-day census took place at 8 sites, with their total area of about 5000 ha.
Every year 3-5 sites were studied; their total area was at least 2.5 thousand ha. In addition, we used
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data for 1986-2010 from official censuses of game species in the Amur Region. The mouse-like
rodents were counted according to the standard method along the routes lined with the spring-
loaded bar traps “Hero” (Karaseva, Telitsyna, 1996). We also analyzed the census data for small
mammals obtained from 33 permanent trap routes. The total amount of captures for 1982-2018 is
about 44600 traps-days. Besides, we used the spring-summer precipitation data from the “Zeya”
Hydrometeorological Observatory (May-June) for 1981-2017, and solar activity indicators for the
same period (Sunspot Index ..., 2019).

The materials were processed by comparing the population dynamic of the model species in
1982-2018 at the test sites of the slopes and ridges peaks adjacent to the reservoir, at the control
sites separated from it by coastal ridges, and throughout the Amur Region, i.e. the background.
The starting point was the data obtained in 1963-1974, before the reservoir was filled and the
existing zoological observations were not yet standardized. Nevertheless, they provide a general
retrospective idea of the state of population groups of the studied model species, such as abundance
indicators, their spatial and biotopic distribution, and intensity of their seasonal migrations.

Results and Discussion
Specific Reaction of Model Species to the Creation of the Zeya Reservoir

Siberian musk deer (Moschus moschiferus) is a typical inhabitant of the dark coniferous
mountain taiga. In the Zeya Nature Reserve musk deer can be found in most forest biotopes,
including larch, larch-birch and oak-black birch forests. According to the surveys of the old locals,
it was often encountered in the valleys of the Zeya and Gilyuy Rivers in the 1950s
(Schetinin, 1973), where its population density could reach 2.5-3.0 individuals per 1000 ha.
From the second half of the 1960s to the early 1980s its population experienced a severe depression
throughout the region. Along with natural causes, the construction of the Zeya hydroelectric power
station could have played a significant role as well. For example, a sharp increase in poaching and
habitat destruction (flooding, fires) recently caused a rapid decrease in the number of musk deer in
around the Bureya hydroelectric complex, where in some areas it dropped by 30-40% over every
year (Podolsky et al., 2009). Therefore, it is possible that a similar situation occurred in the late
1960s and 1970s around the construction area of the Zeya hydroelectric complex. In addition, it was
aggravated by the fact that the Zeya reservoir flooded large areas of spruce forests in the valley and
rocky sediments on the shore, the main habitats and protective hubs of Siberian musk deer.
In the early 1980s there were only 1.2-2.5 deer per 1000 ha of their usual habitats (Bromley et al.,
1984).

Starting from the second half of the 1980s the number of musk deer in the Zeya Reserve and
around the shores of the reservoir began to increase rapidly (Fig. 1). Its decline on the shore started
in 1996-1997, but in the winter of 1999-2000 a sharp drop was registered throughout the entire
reserve and the adjacent territories. In 1999-2001 several dead deer were found in the reserve
without any signs of damage. In 2000-2002 its population density has decreased to its minimum of
0.3-1.0 ind./1000 ha. In this case the mass death and decrease could be results of an epizootic,
although usually epizootics affect only those populations the state of which is dangerously critical.

Both in the Reserve and the Amur Region the population density peaks took place in 1997-
1998, while depression were registered in 2000-2002. However, in the region its density was
decreasing at a much slower pace, without reaching its minimum indicators and without influence
of any epizootics. We can assume that the causes of the decline in the late 90s — early 2000s were
due to the similar natural factors. However, under the influence of the Zeya reservoir, the
depression turned into a catastrophe.

Usually, the main natural cause of change in the number of wild ungulates is the mortality or
survival rate of younglings (Filonov, 1977), which severely depends on the amount and availability
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of food available during winter. In the Far East and Siberia the main food for musk deer is epiphytic
lichens from the Usneacceae family that form more than 80% of their winter ration. The growth of
the integral part of the lichen, a specific alga, depends on the air humidity and the amount of
precipitation, because a moist substrate makes it possible for the lichens to spread successfully.
Therefore, a rainy spring is the suitable condition that ensures the optimal ratio of these indicators.
After several wet springs following each other (i.e. the second half of the 1950s, the second half of
the 1980s, the middle of the 2000s) the population of Siberian musk deer grows, while several dry
springs (early 1970s, second half of the 1990s) are followed by its decrease. Spring is considered
dry, if the sum of May and June precipitation is < 120 mm.
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Fig. 1. Dynamic of Siberian musk deer population density in the Zeya Nature Reserve and the
Amur Region. Legend: 1 — shores of the water reservoir (test sites), 2 — outside the shores of large
water bodies and streams (control sites), 3 — forests of Amur Region (background), 4 — sum of May
and June precipitation according to the Zeya hydrometeorological station, smoothed by the moving
average for 5 years.

The population density of musk deer outside the reservoir shores and throughout the entire
reserve territory correlates well with the dynamics trend of the total May and June precipitation
over the previous 4-6 years (R = 0.45, p = 0.05) that was obtained by smoothing the moving
average method for 5 years (Fig. 1). The registered delay in the population dynamics could be
associated with the slow growth of the mentioned lichens. Thus, the main natural factor for the
Siberian musk deer population is the precipitation of the previous 4-6 springs, determining the
successful spread of epiphytic lichens.
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The shores of a large water reservoir can be a nidus of instability for the musk deer population,
since the frequency of deer death is increased there due to predators and injuries, mass poaching,
and the spread of dangerous infections (Podolsky et al., 2009). The influence of a large artificial
reservoir severely disturbs the natural course of the population dynamics. The population group of
musk deer along the shores of the Zeya Reservoir is known for its increased amplitude of their
population density fluctuations at the stage of growth of the population, as well as for the prolonged
depressions (Fig. 1). The difference between the maximum and minimum numbers of deer is
53.7 times (0.19 to 10.2 ind./1000 ha) at the test sites on the shores, and up to 22.0 times (0.4 to
8.8ind./1000 ha) at the control sites of low mountains remote from the shore. Therefore,
the maximum long-term amplitude of fluctuations in the influence area of the reservoir
(test territory) is 2.4 times higher than the one in the control territory. Additionally, in the influence
area (test sites) depressions usually begin 1-3 years earlier and end 1-2 years later than they do at
the test sites (Fig. 1).

From 2003-2004 the population dynamics of Siberian musk deer at the test sites (shores) have
mostly synchronized with the control ones (Zeya Nature Reserve outside the shores), as well as with
the Amur Region (background; Fig. 1). This may be a sign of partial adaptation of the deer
population to the construction of a large artificial water reservoir. If the beginning of its filling in
1974 is considered a starting point, then the time required for adaptation of the population to the
creation of the Zeya reservoir is about 30 years.

Elk (Cervus canadensis) is one of the most representative ungulates of the Zeya Nature
Reserve. It inhabits all forest biotopes and can be found everywhere except for the subalpine
Ezo spruce forests, where its encounters are extremely rare. Like the Siberian musk deer, the main
factor of its population dynamics is mortality or survival rate of its younglings, determined by the
amount and availability of food during winter. In its turn, the amount of food depends on the
weather conditions at the beginning of the growing season (May-June), when the growth of willow
shoots and other trees and shrubs is at its peak, providing the future fodder for elks.

The curve of dynamic of the elk population density in the reserve is slightly similar with the
graph of the long-term changes in the amount of spring-summer precipitation (Fig. 2). However,
there are also significant differences, which are most noticeable at the reservoir shores. Before it
was constructed in the late 1960s — early 1970s, the average population density of elk there was
about 1.3 ind./1000 ha. After its filling, these numbers dropped drastically, and in 1979-1980 the
density was about 0.6-0.7 ind./1000 ha. This decrease can be explained by the deterioration of food
and protective conditions along the shores of the reservoir, and especially by the increased hunting
pressure from the wolves, which tend to chase their prey out onto the smooth ice of the reservoir.
The pressure is also confirmed by the long-term data on the cases of elks’ deaths, since the
proportion killed by wolves specifically on ice after the reservoir was created increased from 25%
to 36% (Podolsky, 2013).

In the middle and late 1980s, the population of elk reached the same level it was at in the late
1960s, and even slightly exceeded it. Several years after the reservoir was filled to a normal
retaining level, the dynamics was generally close to natural. With the increased atmospheric
humidity in 1984-1989, there were a consistently high population (more than 100 ind.) and
population density (1.1-1.7 ind./1000 ha) in the reserve. In 1989-1994, the numbers decreased
significantly (more than two times) to about 30-40 individuals; the especially sharp drop was
noticed at the shore, where the density quickly changed from 2.5-1.2 to 0.3-0.2 ind./1000 ha.
This drop seemingly contradicted the natural processes, because it took place during a well-known
period of increased atmospheric humidity (1988-1994). In fact, the reasons for the drop were
anthropogenic, a result of intensive poaching along the shores, since with the reservoir construction
made it easier to use high-speed vehicles when hunting elks. Besides, the social crisis and
deterioration of the protective activities in the nature reserve in 1989-1999 also contributed to an
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abrupt intensification of poaching. However, later protection measures improved. From 2000-2002
the population dynamics of elk at the test sites (shores) have mostly synchronized with the control
ones (outside the shores of large water bodies), as well as with the Amur Region (background; Fig.
2). If the beginning of its filling in 1974 is considered a starting point, then the time required for
adaptation of the elks’ population to the creation of the Zeya reservoir is about 25 years.
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Fig. 2. Dynamic of elk population density in the Zeya Nature Reserve and the Amur Region.
Legend: 1 — shores of the water reservoir (“test” plots), 2 — low mountains outside the shores of
large water bodies and streams (“control” plots), 3 — forests of Amur Region (“background”), 4 —
sum of May and June precipitation according to the Zeya hydrometeorological station, smoothed by
the moving average for 5 years.

In the Amur Region (background) the maximum population density (0.64 ind./1000 ha in 1997-
1998) was 3.2 times higher than the minimum density (0.2 ind./1000 ha in 1985-1986). This value
was 11.5 (0.2 to 2.31ind./1000 ha) at the test sites of the reservoir shores, and 5.1 (0.38
to 1.95 ind./1000 ha) at the control sites of the low mountains remote from the shore. Therefore,
the maximum long-term amplitude of elks’ population fluctuations in the influence area of the
reservoir (test territory) is 2.3 times higher than the one in the control territory, and 3.6 times higher
than in the background territory.

Siberian roe deer (Capreolus pygargus) was one of the most significant species of the southern
macroslope of the Tukuringra Ridge before the creation of the Zeya reservoir. Here was its main
route of seasonal migrations of its northernmost population of the Amur Region, passing through
the Zeya Gorge and the mouth of the Gilyui River (Shchetinin, 1973). For wintering the main
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population would migrate south of the Soktakhan and Tukuringra Ridges; in the spring it would
return to the summer pastures of the Upper Zeya Lowland to calve.

The main natural factors that determine the number of roe deer in this area are the spring-
summer precipitation, depth of snow cover and intensity of seasonal migrations. The amount of
precipitation determines the amount of food, and the snow volume determines the intensity of
migrations and deer’ spatial distribution during winter. Roe deer are much smaller than elks and,
unlike Siberian musk deer, lacks specific physiological adaptations to the conditions of deep snow.
Therefore, migration and concentration of roe deer increases in the areas with less snow during the
years of high (more than 30-40 cm) snow cover.

The main anthropogenic factor affecting roe deer is the disruption of migration routes due to the
creation of the Zeya water reservoir. According to surveys, during the period of its filling that took
place at the time of roe deer seasonal migrations, there was a high death rate of deer that tried to
pass the forming bays. Similar cases have been reported for the territory of the Bureya reservoir
(Ignatenko et al., 2007). Additionally, a large part of the reservoir flooded a significant area of
summer pastures on the Upper Zeya Plain. Another important anthropogenic factor is the increased
poaching along the shores of the reservoir.

In the 1960s the population density of roe deer on the southern macroslope of the Tukuringra
Ridge was very high (15-17 ind./1000 ha); during the snowy years the density could be twice
as high. The beginning of the reservoir filling and disruption of migration routes were followed by a
long and severe population depression in 1975-1987 with an almost full stop of well-pronounced
seasonal migrations within the Zeya Gorge. The total number of the Upper Zeya population
decreased significantly, from 5 thousand to 500-1000 ind. (Darman, Kolobaev, 1993).

In 1988-1996 due to the period of increased precipitation in 1984-1995, the number of roe deer
in the reserve slightly increased, seasonal migrations resumed. Since 2002-2003, the Zeya Gorge
has once again become a place for the winter concentration of Siberian roe deer (Fig. 3).
Partial restoration of seasonal migrations and spatial distribution can be considered a sign of
population’s partial adaptation to the water reservoir.

If the beginning of its filling in 1974 is considered a starting point, then the time required for
adaptation of the roe deer population to the creation of the Zeya reservoir is 28 years. However,
their migratory activity is still much lower than it used to be. Additionally, the migratory population
group has managed to restore only 30% of its former range within the Upper Zeya Plain.

Sable (Martes zibellina) used to be the original inhabitant of the mountain taiga of the
Amur Region. However, the overhunting of the XIX and early XX centuries destroyed its
population, and in the 1920s sable remained only in some areas, in particular, on the northwestern
tip of the Tukuringra Ridge. In 1934-1939 hunting for sable was completely prohibited. In the late
1940s the sable inhabited the eastern part of the Tukuringra Ridge once again. Its numbers
continued to grow even during the first years of the filling of the Zeya reservoir. In the winter of
1980-1981 its average population density in the nature reserve was at the maximum of 13.7
ind./1000 ha (Bromley et al., 1984). In 1987-1999 the number of sables decreased in most of the
Amur Region, but the sharpest and deepest drop took place at the coast of the reservoir itself, and
this depression continued until 2005-2006. Over these years, the average population density
decreased in the region by about two times, by 2.4 times at the test sites outside the shore, and by
about 12 times at the experimental sites on the shores of the reservoir.

Starting from the winter of 2005-2006, the population dynamics of sable at the test sites
(shores) have mostly synchronized with the control ones (Zeya Nature Reserve outside the shores),
as well as with the Amur Region (background; Fig. 4). This may be a sign of partial adaptation of
the sables’ population to the construction of a large artificial water reservoir. If the completion of its
filling up to a normal retaining level in 1985 is considered a starting point, when a decrease at the
shores began to clearly manifest itself, then the time required for adaptation of the population to the
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creation of the Zeya reservoir is about 20 years.

The abundance of sable at the shore (test), in the eastern part of the ridge (control), and in the
entire region (background) was changing almost simultaneously (Fig. 4). This suggests that the
natural long-term trends in its population dynamics are dependent on the leading natural factors that
affect the entire region. One of such factors is the total abundance of mouse-like rodents, which are
the basis of the sables’ diet, as well as solar activity and the amount of spring-summer precipitation.
An indicator of solar activity is the average annual sum of sunspots, also known as the Wolf number
(Sunspot Index ..., 2019).
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Fig. 3. Dynamic of Siberian roe deer population density in the Zeya Nature Reserve and the Amur
Region. Legend: 1 — shores of the water reservoir (“test” plots), 2 — Zeya gorge (southern part of the
“test” plots), 3 — low mountains of the southern macroslope of the Tukuringra Ridge outside the
shores of large water bodies and streams (“control” plots), 4 — Amur Region (“background”), 5 —
sum of May and June precipitation according to the Zeya hydrometeorological station, smoothed by
the moving average for 5 years.

Along with the short cycles of 3-6 years in the Zeya Reserve, a long, approximately 30-year-
long cycle of population dynamics of mouse-like rodents was registered. Additionally, the long
periods of increased sum of rodents are associated with the periods of minimal peaks of 10-year-
long cycles of solar activity. And, on the contrary, prolonged depressions of rodents’ populations
are associated with the periods of maximal Wolf numbers (Fig. 5).

We found a significant negative correlation between the abundance of mouse-like rodents, the
long-term trends of solar activity changes (r = -0.5, p = 0.01) and the amount of spring-summer
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precipitation (r = -0.36, p = 0.05) that was smoothed using a moving average for 11 years (Table 1).
It is a common case for the Amur Region to have a direct dependence between long-term humidity
cycles and the dynamics of solar activity (Parilov et al., 2006). Intense precipitation in May and
June usually disturbs the breeding of rodents, which, in its turn, affects the dynamic trends of the
sables’ population.
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Fig. 4. Dynamic of sable population density in the Zeya Nature Reserve and the Amur Region.
Legend: 1 — shores of the water reservoir (“test” plots), 2 — outside the shores of large water bodies
and streams (“control”), 3 — Amur Region (“background”), 4 — sum of the mouse-like rodents
caught with the spring-loaded bar traps “Hero” according to the autumn results, average for the
entire Zeya Reserve.
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Fig. 5. Dynamic of sable population density in the Zeya Nature Reserve, solar activity and the sum
of the mouse-like rodents caught with the spring-loaded bar traps “Hero”.
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Table 1. Main indices of the Zeya Reservoir impact on the population groups of the mode; species.

Model species
Indices Siberian musk deer Elk Siberian roe deer Sable
Test Control Test Control Test Control Test Control
period ot | 1974- ) 1974- ) 1974- ) 1984- )
impact 2005 1999 2002 2005
Approximate
time needed | 30 years - 25 years - 28 years - 20 years -
for adaptation
Duration of 8 years 6 years 7 years 4 years 8 years 6 years 9 years 5 years
depressions (1997- (2000- (1988- (1990- (1996- (1998- (1993- (1994-
2005) 2005) 1994) 1994) 2004) 2004) 2002) 1999)
Correlation | T~ 0.03; | r=045; | r=0.006; | r=036; | r=027;, | r=0.39; | r=047, | r=0.51;
between p>0.1 p=0.05 p>0.1 p=0.1 p>0.1 p=0.05 | p=0.01 | p=0.001
population | (With May | (with May | (with May | (with May | (with May | (with May | (with the | (with the
dynamic and June | andJune | andJune | andJune | andJune | andJune | summed | summed
and natural | PreciPi- | precipi- | precipi- | precipi- | precipi- | precipi- | population | population
limiting tation pf the|tation pf the| tation) tation) tation) tation) | of mouse- of mouse-
factors previous | previous like like
5years) | 5 years) rodents) | rodents)
Correlation
p:)gﬁ;ggn r=-003 | r=049; |r=-012; | r=022; | r=039; | r=064; | r=042 | r=06;
dynamic in p>0.1 p=0.05 p>0.1 p>0.1 p=0.1 | p=0.001 | p=0.05 | p=0.001
Amur Region
Fluctuations
range of the 0,46 — v d)
population |0.19-10.2| 04-88 | 0.2-2.3 [0.38—1.95| 0.1-12.1 [0.99-5.37 | )
density 1527 10.57
(ind./1000 ha)
Times of the
er)?j‘e"egf;‘;‘ge 53.7 22,0 11.5 5.1 121.0 54 332 44
min density
Average
annual 1.97 3.8 0.63 1.29 0.43 1.96 2.54 3.93
population (1987- (1987- (1987- (1987- (1974- (1974- (1987- (1987-
density 2005) 2005) 2001) 2001) 2002) 2002) 2005) 2005)
(ind./1000 ha)
Average
annual losses 1.83 - 0.66 - 1.53 - 1.39 —
(ind./1000 ha)
Average
annual losses 51.8 - 51.2 - 78.1 — 354 —
(%)

The depression was the deepest and longest at the shores of the Zeya Reservoir (Fig. 4).
The reason for this could be the microclimatic influence of the reservoir that breaks free from ice
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too late and warms up too slowly, causing s significant cooling effect on the adjacent territories in
spring and early summer (Dyakonov, 1992). An increase in air humidity, a decrease in average
monthly temperatures in the spring-summer, and a shift in phenophases worsened the conditions for
the rodents’ reproduction, caused a long-term decrease in their abundance, and depleted sables’
food supply on the slopes of the reservoir shores (Podolsky et al., 2009). Additionally, it was
established that the same factors, such as increasing air humidity and decreasing average monthly
spring temperatures, led to increased mortality rate in one-year-old animals (Astafiev, 1988).
With increasing summer humidity, the cases of dermatitis in sables increase as well (Lobanov,
1977). Gradually, the population groups of mouse-like rodents and sable have been able to partially
adapt to the influence of the water reservoir, and the “predator — prey” system on the shore has
finally stabilized.
Conclusions

An essential step for an objective characterization of anthropogenic impact of the reservoir on
terrestrial vertebrates is a long-term zoological monitoring, which includes observations in the test
and control plots, background data on the dynamics of the number of the studied species for the
chosen region. Using the example of the Zeya reservoir, we developed a 5-step algorithm to
determine the impact that hydro constructions have on model mammal species.

The first step is to restore the chronology of changes in the population density of the model
species in the chosen territory and the region in general for the longest period possible.
Apart from the data obtained during regular censuses, the literary, fund and survey data is also used.
We worked with the sources dating back to 1950 for Siberian musk deer, the 1960s for elk and
Siberian roe deer, and the 1920s for sable. Comparison of “test”, “control” and “background” data
makes it possible to roughly determine the period of “maximal reservoir influence” on each species
and the time they needed to partially adapt, which was 30 years for musk deer, 25 years for elk,
28 years for roe deer, and 20 years for sable (Table 1). The reasons for identifying the period of
“maximum reservoir influence” were the asynchronization/synchronization of population dynamics,
and the abrupt growth/decline of the differences between the population density in the “test”
and “control” plots.

The second step is to determine the leading natural factors of population dynamic of the model
species. For musk deer, elk and roe deer the main defining factor is precipitation in the beginning of
the growing season of May and June that determines the amount of winter food supply and the
survival rate of young animals. Due to the slow growth of epiphytic lichens, the main food source
for musk deer during winter, the population dynamics of this species is 4-6 years behind the course
of spring-summer precipitation. For sable the leading factor is the dynamics of the total number of
mouse-like rodents that has a significant negative correlation with the cycles of solar activity and
long-term trends of spring-summer precipitation (Fig. 5, Table 1).

The third step is to determine the main factors of the influence that the reservoir causes on the
population dynamics of the model species. For musk deer this is the deteriorating conditions of
protection, increasing mortality along the shoreline of an artificial reservoir due to various injuries,
predators and epizootics. For elks it is the poaching activities and wolves that hunt them on the
surface of the frozen reservoir. For roe deer it is the disrupted routes of their seasonal migration,
the poaching and increasing hunting pressure from the predators. For sable it is the microclimatic
influence that causes a depletion of food supply (decreasing numbers of mouse-like rodents)
and leads to growing rates of dermatitis cases.

The fourth step is to identify the common signs of the hydro construction impact on mammals.
Each model species found in the influence area of the Zeya reservoir is experiencing prolonged
population depressions, low level of correlation between population dynamics and changes in the
main limiting factors, reduced population density, and increased amplitude of population
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fluctuations. This can be illustrated by objective measurable indicators of the hydro construction
impact on the populations of mammals (Table 1).

The fifth step is to quantify the losses in the population groups of the model species under the
impact of the reservoir. We decided that the most objective index is the difference between the
average population density in the “test” and “control” plots, in % of the “control” level. The average
annual population indices were calculated for the period of “maximal reservoir influence”,
which matches the time required for partial adaptation of the species, i.e. 20-30 years (Table 1).
Every year during that period the population groups of the model species along the mountainous
shores of the Zeya reservoir kept losing lots of animals: musk deer — 51.8%, elk — 51.2%, roe deer —
78.1%, sable — 35.4%.

In the end we can confirm that over 20-30 years each of these model species, while being under
protection, was able to partially adapt to the construction of Zeya reservoir. Their population
dynamics generally recovered on the slopes of its shores, the numbers recovered as well, however,
only partially, and the seasonal migrations renewed. But the population density of most of the
species and migration activity of roe deer remained significantly lower than it was before the
construction.

Funding. This work was carried out within the theme No. FMWZ-2022-0002 of the State
Assignment of the Water Problems Institute of the Russian Academy of Sciences “Study of
Geoecological Processes in Hydrological Land Systems, Quality Formation of Surface and Ground
Waters, Problems of Water Resources Management and Use under Climate Change and
Anthropogenic Impacts”.

1.

REFERENCES

Avakyan AB, Podolsky SA. On the effect the
reservoirs have on animals [K voprosu o vliyanii
vodokhranilishch na zhivotnykh] Water Resources
[Vodnyye resursy]. 2002;29(2):141-151.

REFERENCES

Aeaxsan A.B., THooonvcxun C.A.
2002. K Bompocy O BIUSHUU
BOJOXPAaHWIHI Ha >KUBOTHBIX //
Boansie pecypebl. T.29. Ne2.

2. Astafiev AA. Weather conditions and the C. 141-151.
effectiveness of sable hunting [Pogodnyye usloviya 1 Acmagpves A.A. 1988. Tloroansie
rezul’tativnost’ promysla sobolya] Chronological YCIOBUSL W PE3YJbTaTUBHOCTH
changes in the number of game animals in the MIPOMBICTA co0orst //
RSFSR: Collection of  scientific  works XPOHOIOTNYECKUE W3MEHEHUS
[Khronologicheskiye izmeneniya chislennosti YHCIICHHOCTU OXOTHUYBHX
okhotnich’ikh ~ zhivotnykh v ~ RSFSR:  Shornik #HUBOTHBIX B PCDCP: CO6. HayuHBIX

nauchnykh trudov]. Moscow: B. 1. S., 1988:137-139.

tpyznoB. M.: b. u. C. 137-139.

3. Bromley GF, Kostenko VA, Nikolaev IG, Okhotina bpomnen I'.D., Kocmenxo B.A.,
MV, Yudin VG, Bratenkov PV. Mammals of the Huxonaes U.T, Oxomuna M.B.,
Zeya Reserve [Mlekopitayushchiye Zeyskogo FOoun B.I'., Bpamenxos I1.B. 1984.
zapovednika]. Vladivostok: DVNTS AN SSSR, Muekonuraromye 3eiickoro
1984:139. 3aroBeAHMKA. BnaguBoctok:

4. Darman YuA, Kolobaev NN. The influence of the JBHI{ AH CCCP. 139 c.

Zeya Reservoir on ungulates [Vliyaniye Zeyskogo Hapman FO.A., Konobaes H.H.
vodokhranilishcha na  kopytnykh  zhivotnykh] 1993. Brmusitaue 3eiickoro

Phenomena and processes in the natural complex
of the Zeya Reserve [Yavleniya i protsessy v
prirodnom  komplekse Zeyskogo zapovednikal.
Moscow: Presfok, 1993:63-85.

BOJIOXPAaHWJIMINIA HA  KOMBITHBIX
KUBOTHBIX // SIBICHUS M TIPOIECCHI
B IPUPOJHOM KOMILIEKCE 3eMCKOro
3aroBenHuka. M.: [Ipechok. C. 63-

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2022, Vol. 6, No. 3



116

10.

INDICATORS OF CHANGES IN POPULATION GROUPS OF MAMMALS ...

Dyakonov KN. Relationship between reservoirs
and landscapes of adjacent territories and problems
of ecological and geographical expertise
[Vzaimodeystviye vodokhranilishch s landshaftami
prilegayushchikh territoriy i problemy ekologo-
geograficheskoy ekspertizy| Basis of ecological and
geographical  expertise  [Osnovy  ekologo-
geograficheskoy ekspertizy]. Moscow: Publishing
House of MGU, 1992:178-193.

Ignatenko SYu, Podolsky SA, Bylkov AF.
Monitoring the death of migrating Siberian roe deer
in the zone of influence of the Bureya Reservoir
and calculating the damage to nearby specially
protected natural territories [Monitoring gibeli
migriruyushchikh  kosul” v zone vliyaniya
Bureyskogo vodokhranilishcha i raschet ushcherba
blizlezhashchim OOPT] Proc. of the VIII Far
Eastern Conference on Reserve Management,
Blagoveshchensk, 2007 [Materialy Vil
dal’nevostochnoy konferentsii po zapovednomu

delu]. Blagoveshchensk: Publishing house of 7.

BSPU, 2007;1:151-159.

Karaseva EV, Telitsyna AYu. Methods for studying
rodents in the field [Metody izucheniya gryzunov v
polevykh usloviyakh]. Moscow: Nauka, 1996:200.
Kuzyakin VA, Chelintsev NG, Lomanov IK.
Guidelines for organizing, conducting and
processing data from winter route accounting of
game animals in the RSFSR [Metodicheskiye
ukazaniya po organizatsii, provedeniyu i obrabotke
dannykh zimnego marshrutnogo ucheta
okhotnich’ikh zhivotnykh v RSFSR]. Moscow:
TSNIL Glavokhoty RSFSR, 1990:51.

Lobanov GI. Influence of summer precipitation on
the incidence of dermatitis in sables [ Viiyaniye letnikh
osadkov na zabolevayemost’ soboley dermatitom)|
Ecology and use of hunting animals of the
Krasnoyarsk Territory [Ekologiya i ispol’zovaniye
okhotnich’ikh zhivotnykh Krasnoyarskogo kraya].
Krasnoyarsk: AN SSSR, 1977:38-39.

Parilov  MP, Ignatenko SYu, Kastrikin VA.
Hypothesis of the influence of long-term
hydrological cycles and global climate change on
the population dynamics of the Japanese, White-
naped cranes and Far Eastern storks in the Amur
River basin [Gipoteza vliyaniya mnogoletnikh
gidrologicheskikh tsiklov i global’nogo izmeneniya
klimata na dinamiku chislennosti yaponskogo,
daurskogo zhuravley i dal’nevostochnogo aista v

10.

85.

Jlvsaxonos K.H. 1992.
B3anmoneiicTBre BOJOXpaHWIHIL C
nanamadTaMu MPUJIETAIOIINX

TEPPUTOPUI U MPOOIEMBI IKOJIOTO-
reorpauyecKoil  SKCHEepTU3bl  //
OCHOBBI 3KO0J0rO-reorpaduyeckoi

skcneptusbl. M.: U3g-so MI'Y.
C. 178-193.

Henamenrxo C.1O.,

Tooonvcxuii C.A., bviikos A.D.
2007. MoHuTOpUHT rubenu
MUTPUPYIOIIUX KOCYyJdh B 30HE
BIIUSIHUSA bypeiickoro
BOJIOXpaHWJIMINA U pacyer ymiepba
OIM3IIeXKAIUM OOIIT /!

Marepuansl VIII nansHEBOCTOYHOM
KOH(EepeHIIMH O  3alOBEJHOMY
neny.  bnmarosemenck:  UM3n-Bo
BI'TIY.T. 1. C. 151-159.

Kapacesa E.B.,  Tenuywvina A.FO.
1996. Metonasl M3y4YeHUs
TPHI3YHOB B TIOJIEBBIX YCIIOBHUSAX.
M.: Hayka. 200 c.
Kysaxun B.A.,
Jlomanos UK.
Meroanueckue

Yenunyee H.I.,
1990.
yVKa3aHus 10
OpraHu3alyi, TMPOBEACHUIO U
00paboTKke  JaHHBIX  3UMHETO
MapuIpyTHOTO YyYeTa OXOTHUYBHX
*®uBoTHBIX B PCOCP. M.:
ITHWJI I'naBoxotel PCOCP. 51 c.
Jlobanos I'M1.  1977.  Bnusuaue
JETHUX 0CaJIKOB Ha
3a00J1eBa€MOCTb cobonen
aepMmatutoM  //  Dxomorus U
HCIIOJIb30BaHUE OXOTHUYBUX
KUBOTHBIX KpacHosipckoro kpasi.
Kpacnosipck: AH CCCP. C. 38-39.
llapunose M1, Henamenxo C.FO.,
Kacmpuxun B.A. 2006. I'mnoresa

BIIMAHUA MHOT'OJICTHUX
THAPOJIOTMYCCKUX OUKJIOB u
II00AIBHOTO U3MEHEHUS KJIMMATa
Ha JVUHaAMHUKY YHUCJICHHOCTHU
SAMMOHCKOI'0, 1aypCKOT'O xcypaBneﬁ n
JaJIbHEBOCTOYHOI'O aucra B

Oacceiine pexu Awmyp // BnusHue
HU3MCHCHUA KimMara Ha

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2022, Vol. 6, No. 3



11.

12.

13.

14.

15.

16.

17.

PODOLSKY, DOMANOYV, KRASIKOVA, LEVIK, PAVLOVA

basseyne reki Amur] Influence of climate change on
the ecosystems of the Amur River basin [Vliyaniye
izmeneniya klimata na ekosistemy basseyna reki
Amur]. Moscow: WWF Rossii, 2006:92-110.
Podolsky SA. On the methodology for accounting
for large ungulates in the Zeya Reserve
[K metodike ucheta krupnykh kopytnykh v Zeyskom
zapovednike] Phenomena and processes in the
natural complex of the Zeya Reserve: Collection of
scientific works [Yavleniya i protsessy v prirodnom
komplekse  Zeyskogo  zapovednika:  Sbornik
nauchnykh trudov]. Moscow: Presfok, 1993:64-86.
Podolsky SA Ignatenko SYu, Kastrikin VA,
Antonov Al, Parilov MP. Main patterns of the
dynamics of the animal population and the features
of fauna protection in the zones of influence of large
mountain reservoirs of the Far East [Osnovnyye
zakonomernosti dinamiki zhivotnogo naseleniya i
osobennosti okhrany fauny v zonakh vliyaniya
krupnykh gornykh vodokhranilishch Dal’nego
Vostoka] Baikal Zoological Journal [Baykal skiy
zoologicheskiy zhurnal]. 2009;4:98-105.

Podolsky SA. A methodological approach to
assessing the significance of natural and
anthropogenic factors in the dynamics of the
number of ungulates on the example of the zone of
influence of the Zeya reservoir [Metodicheskiy
podkhod k otsenke znachimosti prirodnykh 1
antropogennykh faktorov dinamiki chislennosti
kopytnykh na primere zony vliyaniya Zeyskogo
vodokhranilishcha] Povolzhsky Ecological Journal.
2013;3:291-303.

Rusanov YaS. Fundamentals of hunting [Osnovy
okhotovedeniya]. Moscow: Publishing House of
Moscow State University, 1986:160.

Filonov KP. Dynamics of the number of ungulates
and conservation [ Dinamika chislennosti kopytnykh
zhivotnykh i zapovednost ). Hunting
[Okhotovedeniye]. Moscow: Lesnaya
promyshlennost’, 1977:229.

Shchetinin VI. Mammals of the Zeya Reserve
[Mlekopitayushchiye Zeyskogo zapovednika]
Problems of Geography of the Far East [Voprosy
geografii  Dal’nego  Vostoka].  Khabarovsk,
1973;11:137-140.

Sunspot Index and Long-term Solar Observations
(SILSO). 2019, Available at
http://www.sidc.be/silso/datafiles/ (Date of Access
20/03/2019).

11.

12.

13.

14.

15.

16.

17.

117

AKOCHCTEMBI OacceiiHa peku AMyp.
M.: WWF Poccuu. C. 92-110.

Iooonvckuii C.A. 1993. K
METOIUKE ydeTa KPYITHBIX
KONBITHBIX B 3elcKkoM
3anoBenHuke //  SIBoeHMs @ H
TIPOIIECCHI B MIPUPOTHOM
KOMIIJICKCE 3ecKoro
3aI0BEIHUKA! C6. Hay4yHbIX
TpynoB. M.: IIpecdok. C. 64-86.
Tooonvckuii C.A.,

Henamenko CIO.,

Kacmpuxun B.A.,  Aumonos A.1.,
Iapunoe M.II.  2009. OcHOBHbIE
3aKOHOMEPHOCTH JUHAMHKA
JKMBOTHOI'O HaceJleHus U
O0COOCHHOCTH OXpaHbl (ayHbl B

30HaX BIMSHUS KPYMHBIX TOPHBIX
BopoxpaHmwmin JlansHero Bocroka
// BalikaIbCKMHl  300JI0IMYECKHI
)kypHai. Ne 4. C. 98-105.
THooonvckuii C.A. 2013.
MeToapdecknii IOAXOM K OICHKE
3HAYMMOCTH TIPUPOTHBIX U
AQHTPOIIOTEHHBIX (daxTopoB
IAHAMMKA YHCJIIEHHOCTH KOIBITHBIX
HA  TpuUMepe  30HBl  BIIMSHUSA
3elickoro BOJOXpaHWMia  //
IToBomKCKmMiA SKOIOTHYSCKHUH
xkypHai. Ne 3. C. 291-303.

Pycanos A.C. 1986.  OcHoBBI
oxortoBeaeHus. M.: M3a-eo MI'Y.
160 c.

Qunonos K11 1977. ]JluHamuka
YHCIIEHHOCTH KOIBITHBIX JKMBOTHBIX
U 3amoBeIHOCTh. (OXOTOBEACHHE.
M.: JlecHas IPOMBIIIIEHHOCTb.
229 c.

H]emunun B.U. 1973.
MitekonuTaronie 3eHcKoro
3a0BEIHNKA // Bormpocsr

reorpadun  [lanprero Bocrtoka.
Xabaposck. Ne 11. C. 137-140.
Sunspot Index and Long-term
Solar Observations (SILSO). 2019
[D7eKTpOHHBIN pecypc:
http://www.sidc.be/silso/datafiles/
(mata obpamenus 20.03.2019)].

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2022, Vol. 6, No. 3



118 INDICATORS OF CHANGES IN POPULATION GROUPS OF MAMMALS ...

VIK 502.5/8; 502.74; 574.472; 574.91; 574.24

IMOKA3ATEJX U3SMEHEHUI nonyJ/siiAOHHBIX I'PYIIIMPOBOK
MJIEKOIIMTAIOIIHUX 30HbI BIUAHUA 3EUCKOI'O BOJOXPAHUJINIIA
oA BO3AEMCTBHUEM ITPUPOJHBIX U AHTPOIIOI'EHHBIX ®AKTOPOB

© 2022 r. C.A.Ilopoasckuii® **, T.A. lomanoB**, E.K. KpacukoBa**,
JLIO. JleBuk***, K.II. [IaBjaoBa**

*Uncmumym 600nwvix npoonem PAH
Poccus, 119333, 2. Mockea, yr. I'voxkuna, 0. 3. E-mail:sergpod@mail.ru

**3etickutl 20cy0apcmeeHHblil NPUPOOHbBIIL 3AN08EOHUK
Poccus, 676246, Amypckas obracmo, e. 3es, yn. Cmpoumenvuas, 0. 71. E-mail: zzap@mail.ru

***Mockoeckuii 2cocyoapcmeennuiti yHusepcumem um. M.B. Jlomonocosa
Poccus, 119991, e. Mockesa, I'CII-1, Jlenunckue copvi, MI'Y, 0. 1, ceoepagpuueckuii ghaxyromem
E-mail: lilia-levik@yandex.ru

[octynmna B pegakmuro 01.06.2022. ITocie gopadotku 30.08.2022. IIpunsTa k myomukarmu 01.09.2022.

Ha ocHOBe MHOTONETHHMX HaHHBIX 3€WCKOTO 3allOBEHWKA OIICHWBAETCS 3HAYCHHE TPHUPOTHBIX H
AQHTPOTIOTEHHBIX ~ (aKTOPOB B  JWHAMHKE  YHUCICHHOCTH  TOMYJSIIMOHHBIX  TPYHIIHPOBOK
MJICKOITMTAIOMINX 30HBI BIUSHUS 3€CKOT0 BOJOXPaHUININA. B kauecTBe MOJICTFHBIX BUAOB BHIOPAHBI
kabapra (Moschus moschiferus), m3wbps (Cervus canadensis), cuoupckas xocynst (Capreolus
pyvgargus) U cobons (Martes zibellina). Brinenenue aHTPOMOTCHHON COCTaBISIONICH MOMYISIIMOHHON
JUHAMUKA TPOBOJMTCS HA OCHOBE CPAaBHUTEIBHOTO aHAIW3a MHOTOJICTHHX PSAJOB «OIBITHBIX)
HaOmoeHni (mobepexnbe 3efCKOro BOJOXpAHIIIWINA B TIPEeNiaX 3aloBEIHHKA), «KOHTPOIBHBIX)
(3anmoBemHUK BHe moOepexuil) u «()oHOBBIX» (Amypckas obOnacts). llpemnoskeH MOMIATOBBIH
ITOPUTM H3YyUEHHS MIICKONUTAIONIIUX B 30HE BIUSHUS KPYIMHOTO THIPOCOOpYXeHus. [lepswiti waz —
BOCCTAHOBJICHHE XPOHOJOTHH W3MEHEHWIl IJIOTHOCTH HACEJICHHsS MOJIENIEHOTO BUJA U OIpEeeIIeHHue
JUTATETPHOCTH €T0 YaCTHYHOW alanTallii K BOAOXpaHWIumly: kabapra — 30 ser, uszto0pp — 25 uer,
Kocyisi — 28 jer, coboib — 20 yer. Bmopoi wae — onpenesieHue BeIyIUX HPUPOAHBIX (aKTOPOB
JVUHAMHUKU YUCIEHHOCTH. {7151 xabapru, M3to0ps W KOCYJIM 3TO — OCaJKW Hayajla BereTallMOHHOTO
neproAa (Mail, WIOHB), ONpEJEINSIONIUE 3arac 3MMHHUX KOPMOB W BBDKMBAaHWE MOJOIHSKA; IS
co0OIIs — JUHAMHKA CYMMapHOW YHCIEHHOCTH MBIIICBHIHBIX TPBI3YHOB, JIEMOHCTPUPYIOIIAS
3HAYMMYI0 OTPHIATENBHYIO0 KOPPENALUI0 C [UKIAMH COJHEYHOH aKTHBHOCTH W MHOTOJIETHUMH
TEHJCHIIUAMHU XOJa BECEHHE-JIETHUX OCAIKOB. Ipemuil wiae — YCTaHOBJICHHE OCHOBHBHIX (DaKTOPOB
BIIUSHUS BOJOXPaHWINIA Ha JWHAMUKY YWCIEHHOCTH MOJIENBHBIX BUAOB. [l kabapru 3to —
yXyIIIEHHE 3allUTHBIX YCJIOBHM, POCT CMEPTHOCTH Ha NOOEpeKbe HCKYCCTBEHHOI'O BOJOEMa
OT TPaBM, XHUIIHUKOB W SMH300THH; JJs U3I00psS — OpakoHHEPCTBO M THOETHh OT BOJKOB Ha JIbIY
BOJOXPAHWININA; JUIA KOCYJIM — HApyIICHWE IMyTed CE30HHBIX MHUTrpamnuid, OpaKOHBEPCTBO M POCT
mpecca OXOThI XUIHUKOB; ISl COOO0JIS — MUKPOKIMMATHYECKOE BIUSHUE BOJOXPAHMIIHINA, BEAYIIEe
K pocTy 3a00JIeBaCMOCTH W OOCIHEHHIO KOPMOBOW 0a3bl 3a CYET CHIDKCHHS YHCICHHOCTH
MBIIIEBUIHBIX ~ TPBI3YHOB. Yemeepmulii wiaz — BBIJENCHWE OOMIMX TPU3HAKOB  BIUSHUS
THJIPOCTPOUTEILCTBA HA MIIEKONHTAOMmUX. /11 Bcex MOAENbHBIX BHIOB B 30HE BIUSHHSA 3€iCKOro
BOJIOXPAHWIIUINA OTMEUYEHBI TOBBIIICHHAS JUTUTENLHOCTD MOMYIISIIMOHHBIX JCTPECCHit; MOHWKEHHBIN
YPOBEHb KOPPEJAIMH JUHAMUKH YHCIEHHOCTH C W3MEHEHUSMH OCHOBHBIX JIMMHUTHPYIOIIAX
MPUPOJTHBIX (PAKTOPOB; MOHIKEHHAS TUIOTHOCTh HACEJICHHUS; TOBBINICHHAS aMIUIUTYAa KOJIeOaHHit
YHUCIICHHOCTH. [lamulil wiae — KOJIMYECTBEHHAS OIEHKA BIHSIHUS BOJOXPAHWIHIIA HA MOJIENILHBIE
BUIbl. B kadecTBe mokaszarels B3sTa Pa3HOCTh MEXIY CpelqHel (32 MepHoj aaanTaliui) TNIOTHOCTHIO
HaCeJICHHsI Ha «KOHTPOJIBHBIX» Y4YacTKax M Ha MoOepexbe MCKYCCTBEHHOI'O BOJOEMa, BBIPAKEHHAS
B % OT «KOHTPOJHHOTO» YypoBHs. CpeaHHe eXETOomHBIE TOTepH COoCTaBWIM s kabapru — 51.8%,
st m3to0pst — 51.2%, mns xocymu — 78.1%, mnst cobomst — 35.4%. Ilpm ycnmoBuM OXpaHBI Bce
MozenbHble BuAbl 3a 20-30 €T CMOTIM YacTUYHO aNanTHUPOBAThbCA K IMOSBICHUIO 3eiickoro
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Hudposas kapra «kocucteMm OacceliHa 03. baiikam» macmraba 1:500000 cocraBneHa MeTOAOM
nemupUpOBaHmsl aKTYalbHBIX MAaTEPUANOB KOCMHUYECKOW CHEMKH C HWCIOJIh30BAaHUEM paHee
CO3JIaHHBIX Pa3HOMACINTAOHBIX MATEPUANOB TEMATUYECKOTO KapTorpadupoBaHUS OTACIBHBIX
TEPPUTOPHI B TpaHUIaX OacceliHa W aBTOPCKUX TOJEBBIX OMHUCAHUN DKOCHUCTEM M PaCTUTEIHLHOCTH.
Ha kapte oTpakeHbl cocTaB, CTPYKTypa U COBPEMEHHOE COCTOSHUE Ha3€MHBIX 3KOCUCTEM, MOKA3aHbI
HOBBIC CHJIBHO PACIHIMPUBIIHECS IO CPaBHEHHWIO C KapTorpad)uyecKMMU ITaHHBIMH TPOILIBIX JIET
IJIOMIAId  AHTPOIIOTEHHBIX  3KocucTeM. JlereHnma kapTel  BKIo4YaeT 71 BBIIENT — DKOCHCTEM,
COOTBETCTBYIOIIMX JIAHINA(THBIM €IWHUIIAM YPOUHUIIE/TIOAYPOUHIIIE.

s oToOpaxkeHus MPOCTPaHCTBEHHON BapuaOEIbHOCTH MPUPOJHBIX KOMIIOHEHTOB SKOCHCTEM OBLIH
pa3paboTaHbl COOTBETCTBYIONIME UPpOBBIE cliok-kapThl (00beauHEHHbBIE [ IC): MopdoreHeTnaeckux
TUTIOB penbeda, MOYBEHHOrO MOKPOBA W PACTHTEIBHOCTH OacceifHa, pa3pa0OTaHHBIE Ha OCHOBE
MHTEPIOJSAIUHN Pa3INIHBIX OIyOJIUKOBAHHBIX TEMATHUYECKUX TAHHBIX U JIOTIOIHEHHBIC CBEICHUSMH U3
ApXWBOB M MaTepuaioB Ooiee dem S50-JTETHEro MOJEBOro M3YYCHHUS MOYB M PACTHUTEIEHOTO IMTOKPOBa
CoBmectHOM Poccuiicko-MOHTOIbCKOM KOMIUIEKCHON OHMONOrHYecKol skcnenuiueit Poccuiickoit
akajgeMud Hayk u MoHronbckoi akagemun Hayk (CPMKBD).

Co3ganHas  mpoOCTpaHCTBEHHass 0a3a  gaHHBIX oObemom 5.1 10 mpencraBmser  coOoid
kaprorpaduuecknii Beb-cepBuc. OHa mpegHazHayeHA IS OTKPHITOTO WCIOIB30BAaHUS HA JHOOBIX
MEPCOHANBHBIX ~ KOMITbIOTEpaX, paboynX CTaHIMAX, HOYTOyKax, IUIaHIIeTaX, cMapTdhoHax
pabotarommx Ha OC Windows u Android, B TOM unciie MOOMIBHBIX, IMEIOIINX JOCTYIl B HHTEPHET.
B 6a3y nmaHHBIX BKIIFOUEHA MPOCTPAHCTBEHHas WH(pOpMamus o0 3KOCHCTEMaxX M WX aHTPOIOTreHHOM
HapylieHHOCTH 1o 9 MonenbHBIM monuroHaM (MmacmTader 1:200000 u kpymHee) u 9 KIFOUEBBIM
ydactkaM (MacmTadsr 1:5000-1:10000), a Takke o 1757 reo00TaHUYECKUM OIHUCAHUSM.

Kurouegvle crnosa: GacceliH 03. baiikan, reomH(pOpManMOHHOE SKOIOTHYECKOe KapTorpadupoBaHue,
SKOCHCTEMBI, AP PUPOBAHIE, AHTPOIIOTEHHBIE PaKTOpHI, 0a3a maHHbIX, [ C.
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baiikan — kpynHeiiliee NpPecHOBOAHOE 03epo Aszuu, coxaepkauiee cBbiie 20% MHPOBBIX
3aMacoB MPECHBIX BOJ, camoe IiIyOokoe 03epo Hamield miaHeTbl. O3epo sBISETCS O0O0BEKTOM
Bcemupnoro mpupognoro Haciemus FOHECKO (doto 1). OHO wuMeeT TEKTOHHYECKOE
MIPOUCXOKICHUE, pacroyiokeHo B balikanbckoi pudToBoii 30He.

Bacceiin 03. baiikan miomanpio 576.5 ThIC. KM” SBISETCS COCTABHOI YaCTBIO BOJIOCOOpPHOTO
Oacceitna CeBepnoro JlemoButoro okeaHa. Tepputopust OacceiiHa, JocTuramomas B
MepuanoHanbHOM HampasieHuu 1200 kM, a B mmpoTHOM — 950 kM, pacrnojaraercs B mpezenax
rpaHull IByX rocynapcts — Poccun u MoHronuu.

3HauuTeNnbHas TUIONanb OacceiiHa baiikama, Haxopsierocs Ha CThIKE Ta&kHBIX Top FOkHOMI
Cubupu ¥ TOpHBIX cTernedl MOHToNMH, BIMSHHE COCETHHX NPUPOJHBIX PErHOHOB 3aragHon
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Cubupu, HamsHero Bocroka, Kutas u llentpanbHoil A3uu, depenoBaHUE pPa3IMYHBIX (GOpM
penbeda, SKOIOrnYeckuX (HaKTOpOB U AECTPYKTUBHOE BO3JCHCTBUE XO3SHCTBEHHOH EATEILHOCTH,
CO3J1aJIM YCTIOBHS JUIsi (JOPMHUPOBAHHUSI BBICOKOTO MHOT000pasus JaHAmAa(TOB M CIArarolinx HX
HKOCHUCTEM, B TOM YHCIIE PACTUTEIHHOTO MOKPOBa, (pyopsl U (payHbl pernoHa. Toabpko B mpeaenax
poccuiickoii yactm OacceiiHa OOTaHWKAMM BBIJCISACTCS 5  pPETHOHAIBHBIX  (hopmarimii
PaCTUTENBHOCTH: HOxHOoCcubupckas, CeBepOMOHTIOJIbCKAS, Cpennecubupckas,
HenTpanbHoazuarckas, baiikano-JLKyrmKypckas, pas3inuds MEXAY KOTOPbIMU ITPOSIBIIIOTCA HA
YPOBHE PacTUTENIbHBIX COOOIIECTB M UX COUYETAaHH B Mpe/esax Kax/J10To BBICOTHOTO IMOsica U CpeIn
ruzpomopdHoit pacturensHoctu (benos u ap., 2015).

®oto 1. O3epo baiikan B bBypstuu (31eck u nanee GoTo aBTOPOB CTaThH).
Photo 2. Baikal Lake in Buryatia (all photos are provided by the authors).

C sKOHOMHYECKOH TOUKM 3peHus OacceiiH baiikama siBisercs TUHAMUYHO Pa3BUBAIOIIMMCS
peruonom FOxHoii Cubupun u CeBepHoit Mouronmu. 37ech cocpenoToueHa OoJblias YacTh
Hacenenus PecnyOnuku Bypsatuss 1 MoHronmu, WHTEHCHBHO pPa3BHUBAETCs TOPHOJOOBIBAIOIIAS U
necooOpabaTbiBaroIias IMPOMBIIUIEHHOCTh. i MOHTOJIbCKOM dYacTH OacceifHa XapakTepHa
WHTEHCU(UKAIUS CEIbCKOXO3SHUCTBEHHOTO HCIOJB30BaHUS OHOPECYPCOB: OBICTPBIA MPHPOCT
MOTOJIOBBSI CKOTa M pacUIMpeHHe Iulomnazei OorapHoro 3emuienenus. Brvicokas crTemeHb
XO35IIICTBEHHOW OCBOEHHOCTH TEPPUTOPUH, HECOMHEHHO, OKa3bIBA€T KaK MPAMOE, TaK U KOCBEHHOE
BO3JICHICTBUE Ha MPUPOJHYIO CPEAY PETUOHA, IPOBOLUPYS Pa3BUTHE ACTPAJalluOHHBIX IPOIECCOB B
skocucremax (TymoxonoB, 1996; Oxocuctembr ..., 2005; Boanbsie skocucteMsl ..., 2009;
AnTpornorenHas ..., 2012). Ilpoucxopsimiue B HAcTOSAIIMM MOMEHT aKTHBHBIE COLMAJIBHO-
HSKOHOMHYECKHE TMPpeoOpa3oBaHMsl B PErMOHE 3a4acTyi0 NPUBOAAT K BO3HUKHOBEHHUIO CHOPHBIX
CUTyallMd, KakK CpeAd HayyHOro cooOmiecTBa, TaK UM CPeOu MECTHOTO HAaceJeHHUS.
Takue nocnencTBUs NPUHATHIX PELICHUN BBI3BaHBI, MPEXKAE BCET0, HEAOCTATOYHOCTHIO IOJHOM,
aKTyaJIbHON M JIETKOJOCTYITHOM MH(OPMAIIMK O COBPEMEHHOM YCTPONCTBE M (DYHKIIMOHUPOBAHUU
npupoHo-TepputopuansHoro  komruiekca (IITK)  Gaiikanbckoro  OacceifHa Ha — pa3HBIX
YPOBHSX OpraHHU3alH.

Heo0xoauMOCTh  yCHJIEHHST  TPUPOJOOXPAHHOM  NEATENBbHOCTH  NPH  PAIMOHAIBHOM
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MCTOJIb30BAHUU COBOKYITHOCTH QJaNTHUBHBIX CIIOCOOOB M METOJOB OPTaHU3AIMM XO3SHCTBEHHON
JeqaTenbHOCTH B OacceifHe baiikanma — ofHa W3 MPUOPHUTETHBIX 33jady, cTosAmuX mnepen Poccueit n
Mouromueit. CylecTBeHHYIO pOjb IPU 3TOM JOJDKHA CHITpaTh W HOBas nu(poBas 0a3za JaHHBIX
«I'MC DxocucreMsl Oacceitna 03. batikam» (2022).

O0bexT KapTorpagupoBaHus

Teoepaghuueckoe nonoswcenue. B Poccun Gacceitn 3anumaet ruomanu B UpkyTckoil obmactu,
3abaiikansckoM Kpae, PecmyOnmke TriBa u Oosbinyio 4acte PecnyOmuku Bypstus (puc. 1a).
B rpanunax Monronun Ttepputopus OacceifHa oOxBaTbIBaeT XyOCYTr'YNbCKHMH, ApXaHTalCKHiA,
bynranckuii,  OpxoHckuil, Cenenrunckuii, [lapxan-Yyiackuii u  ToBckuil  aiiMaku,
aIMUHHUCTPATUBHBIA pPErMoH — ropoi YnaH-bartop, a Takke YacTUYHO 3€MJM 3aBXaHCKOTIO,
YB3pXaHrackoro, bassHXOHropckoro u XsHTIMCKOro aiMaKoB.

Puc. 1a. Mecrononoxxenue 6acceitna 03. baiikain. Fig. 1a. The location of the Baikal Lake basin.
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['panuier Tepputopun 6acceitna 03. baifkan mpoxoasaT mo TpaBepcaM rpedHel BoA0pa3aebHBIX
XpeOTOB U BEPXHUM YPOBHSM BOJOCOOPHBIX Iato. Ha ceBepo-3amane (OT BOCTOYHON OKpaWHBI
xp. CaHrHiIeH), ceBepe U BOCTOKe baiikanbckuii OacceiiH rpaHU4MT ¢ OacceliHamu pek Exuces u
Jlensl, Taxxe Hecynux cBou BoJbl B CeBepHblil JlenoBuThlli okeaH. Ha roro-Bocroke mpoxoaut
Bojiopazfen ¢ OacceitHom Tuxoro okeana (p. Amyp). K rory, roro-zamany u 3anagy ot OacceiiHa
03. baiikana mpocTtupaercs oOmUpHbIA OeccTounblil GacceitH LleHTpanbHON A3uu, BKITIOYAIOIIUAN
npupoanbie peruoHsl Cpenmusis Xanxa, Jlommna [obuiickux 03¢p u KotnoBuna bosbmmx
03¢&p (puc. 10).

Puc. 16. dusuxo-reorpaduyeckoe nonoxenue dacceitna ozepa baiikan (Joknazn ..., 2015).
Fig. 1b. Physical-geographical location of the Baikal Lake basin (Report ..., 2015).

Penvegh u cuopoepaghus. JIns repputopun 6acceitHa XapakTepHa 3HaYUTEIbHAsE KOHTPACTHOCTD
oporpau4eckoro yCTpOHWCTBa, HKOJIOTHYECKUX YCIOBUH M PAa3HOIUIAHOBOCTH AHTPOIIOTEHHOTO
BIIMSIHUSL, KOTOPBIE MPEAONPEACTHIN BEICOKOE pa3HooOpasue JIaHAmapToB, COCTaBa U CTPYKTYPHI
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HKOCHUCTEM, B TOM YHCJIE€ MHOTO0Opasue pacTUTENLHOIO MOKpPOBa. 3/1€Ch MOJIHOCTHIO Ipeoliagaer
TOpHBIH penbed C BeIpakeHHOW auddepeHanueil mpUpPOIHO-TEPPUTOPHATBEHBIX KOMILJICKCOB
10 BBICOTHO-KIIMMATHUECKUM TOsicaM. YCIOBHs Ui (HOPMUPOBaHHsS CyOpPaBHUHHBIX 3KOCHUCTEM
CO3AI0TCS JIUIIb B MEXTOPHBIX IOJIMHAX U KOTJIOBUHAX.

BopocGopnasi Tepputopusi, penbed KOTOPOW MpPEACTaBICH pPa3HOHANPABICHHBIMU TOPHBIMU
XpeOTaMH 1 BHICOKHMH TIATOOOPa3HBIMU TIOBEPXHOCTSAMHU, OCIIOKHEH Pa3IMYHBIMHU THAPOT€HHBIMU
U OTPUIATEIbHBIMH TEKTOHHYECKUMH (hOpPMaMU: TPAH3UTHBIMH PEYHBIMH JIOJIMHAMM, BIQKHBIMU U
3200JI0YeHHBIMH MEKTOPHBIMU KOTJIOBUHAMH, CYXUMH BHYTPUTOPHBIMH U MEKTOPHBIMH JI0JIMHAMHU
U KOTJIOBUHAMH, TEKTOHHYECKUMHU TPOrMOaMH W BHAJAWHAMH, DPA3JICNIAIONIUMH  TJIaBHBIC
TOPHBIE COOPYKEHUS.

[lepenan BwicOT OT moBepxHOCTU 03. baitkan no nHauBwicmied Touku (3539.9 m H.y.M. BC)
Ha rJIaBHOM XaHTanckoM xpedTe cocraBiseT okoso 3100 m.

K ceBepy ot o3epa xpedbtel CranoBoro Haropbsi (Bepxueanrapckuii, CeBepo-MyskaHCKUH,
JlenmtoH-YpaHCKuil) penko MpeBblmaioT adbcomotHeie otMeTkd B 2000 M H.y.M. BC, HO mMmeroT
AIBIIUHOTUIIHBIE (OPMBI pelbeda CO CKAUIUCTHIMU TIYOOKMMHU JPEBHENEIHUKOBBIMH JIOJMHAMH.
MHOTrOYHCICHHbIE PEKH M PY4YbH, CTEKAIOIIME C TOPHBIX CKJIOHOB XpeOTOB CTaHOBOTO HArophs,
naroT Havyano BepxHeil AHrape — BTOpOi 10 3HaYMMOCTH peke, Brnajarouiei B baitkan. Cpennss u
HIDKHSAS 4acTh TEUCHHMS PEKH MPOXOAUT TNo BepxHeaHrapckoil KOTIOBHHE, Tae MpHOOpeTaer
paBHUHHBIN XapakTep. Brmanaer B baiikan (ero ceBepHyro 4acTh), 00pa3ys O0IbIIONH METKOBOIHBIHA
3anuB — AHTapCKHUi cop, OTJENEHHBIN OT OCHOBHOW aKBaTOPHM 03€pa LIMPOKOM IECUaHOM KOCOM.

Hctokn emé oaHONM MOIIHOM peku, Brajgarwoliel B baiikan — bapry3suH, HaXoJsaTCA Ha CTBIKE
BepunH FOxHO-Myiickoro u Mkatckoro xpe6toB. Ha BbIxoe U3 rOpHOM JOJIMHBI peKa MomajaeT B
OTHOCHUTEIILHO HEOOJIBITYI0 AMYTCKYIO KOTIIOBHHY, a 3aTeM Tedé€T mo oOmmpHOU bapry3uHckoit
KOTJIOBHHE, TNpHOOpeTas TUNHYHBIA OOMUK paBHUHHOM pEKH, C XOpouio pa3paboTaHHON
pasHOypoBHeBOW  moiiMoit  (doto 2). OcHOBHBIE TpUTOKKM bapry3sun mnpuHUMaer ¢
OKpYIJIOBEpIIMHHOTO MKaTckoro xpeora.

C okpyxkatonux baiikan ropasix XpeOTOB (OCTPOBEPIIMHHbBIC ATBIIMHOTHITHBIE — Xamap-/ladan
u bapry3unckuii u cimabopacuneHEHHbIE C OKPYIIIBIMU BeplIMHaMu — YnaH-bypracel, [Ipumopckuii
u baiikanbckuii) B 03epo crekaet emeé 6onee 300 HeOONMBIINUX pek, HanboJee MPOTSHKEHHBIME CPEIN
Hux sBistoTcst Typka u CHexHast (doto 3).

Camas kpynHas BojaHas apTepus, nutaromas baiikan — 3to p. Cenenra, Oepymias Hayaio B
BBICOKOTOpbsAX Monronuu u uyepe3 1024 km Bmagaromass B baiikan Ha Tepputopun Poccun
(B Bypstun), o6pazyst oOmMpHy0 G0JOTUCTO-TYTOBYIO JIEJIbTY C MHOTOYUCICHHBIMU IPOTOKaMU U
MEJIKMMHU TIOMMEHHBIMH O03€paMH, pacTyIlyl0 3a cu€T ocenaromeld 37ech OoJbIIeld YacTH
TEPPUTCHHOI'O CTOKA, MPUHOCUMOT0 pekoit (poto 4). Cenenra gaét 0KOJIO IMOJOBUHBI 00bEMa BOJIBI,
nonoJHsomei o3epo. [Tnomane e€ BogocOopHOro OacceliHa cocTaBisieT CBbIme 77% OT MO
Oaiikanbckoro OacceitHa. B Poccun pacnonioskeH MepUIMOHAIBHBIN paBHUHHBIA OTPE30K TCUCHUS
Cenenru. 3xech €€ IJaBHbIE IIPaBble NMPUTOKU — Yaa, XUJIOK CTEKAIOT CO CKIOHOB HEBBICOKHMX
MOJIOTOBEPIIMHHBIX XpeOTOB U U3 03¢p BUTUMCKOTO MIOCKOTOPhs M, YACTUYHO, C BOCTOYHOM YacTu
SIononoBoro xpedOra Ha 3amange 3abaikaibsi, OTKyla MPUHUMAIOT MHOTOYHMCIICHHBIE MPHUTOKHU, U
TEKYyT B IIHUPOKHUX XOPOIIO pa3paboTaHHbIX mgoiuHaxX. Camblil KPYIHBIM TpaBbli TPUTOK —
norpaHuyHas p. Yukoil (M IpUTOKM €€ BEPXOBbsl) HauMHAETCS Ha XOHTIW-UMKONWCKOM Haropbe.
Yukoit teuér k Cenenre, oraenss Manxarckuii XpeOeT OT CEBEPHBIX OTPOroB X3HTIHUCKOTO
Haropbsl.

I'opHble XpeOThl, PacHoI0KEHHBIE 3alajJHee MEPUIHMOHAIBHOrO OTpe3ka TeueHus CeneHrw,
UMEIOT IIMPOTHOE IPOCTUPAHUE U ACCUMETPUYHBIE CKIOHBI (KpYTbI€ IOXKHBIE M IIOKaThble
CEeBEpHbIE), a TAKXKE MOJIOTHE BEPIIMHBI M pa3zeieHbl IITyOOKO BPE3aHHBIMU JIOJIMHAMH PEK — JIEBBIX
nputokoB CeNeHru, MCTOKH KOTOPBIX HAXOAATCS Ha IOKHOM MAakpockjoHe Xp. Xamap-JlaGan:
p. Temuuk (pasmensier xpeOtel Xamap-Zlaban u Mansiit  Xamap-/laban) u  p. Jxuaa
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(Mexy xpedTamu Manbiii Xamap-/laban u JIkuauHCKU), cCOOMparonIue MHOTOYHCIICHHBIE TOPHBIS
MPUTOKHU C OKPYKAKOMUX CKIOHOB. HacTh cToka p. TeMHMK MONagaeT B KPYIHOE IIPECHOE 03€po
I'ycunoe, pacnonoxeHHoe B goiauHe CeneHru.

®oto 2. Peka bapry3uH y nmoiHOXbsl OTHOUMEHHOTO XpeoTa.
Photo 2. The Barguzin River at the foot of the Barguzin Range.

®oro 3. bapry3unckuii xpedet. Photo 3. Barguzin Range.

B Mownronnu 6acceiftn CeneHru BKIIOYaeT OOJbIINE YaCTH TEPPUTOPHI KPYIMTHEHIINX TOPHBIX
CHCTeM — XaHraiickoro u XsHT3HUCKOro0 Haropui, 3amafHoro ¥ BOCTOYHOTo [IpuxyOcyrymbs.
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Cenenra o0Opa3oBaniach B pe3yibTaTe CIHsHES (Ha 3amajie MOHIOJILCKON yacT OacceifHa) ABYX
MOIIHBIX TOpHBIX peKk JPamp-Mypsn u Wmp (¢ npaBeiMm  nputokom UymyteiH-I'o).
Ucroku J{parap-Mypana Haxonatcs B BbicOKOropbsax (10 3000-3300 M H.y.M. BC) anbnMHOTHUITHBIX
xpebroB 3amaaHoro IlpuxyOcyrynbs: Xan-Taiira, Yman-Taiira, XopwsaoasiH-Cappauk-Hypy u
roibiax xp. Canrune. K rory, mpois cpeaHeropHble CriakeHHBIE ¢ XOPOIIO pa3paboTaHHBIMU
MEXTOPHBIMHU JIOJIMHAaMH TPEAropbs, peka MpHOOpeTaeT MUPOTHOE HAMPABICHUE U MPOXOAUT IO
KOTJIOBUHHO-COIIOYHOMY IIpenxanraiickomy nporudy u, 00orHyB KaMEHHUCThIE
CWJIBHOPACWICHEHHbIE ceBepHble oTporm Xanras (xp. OpuumMuH-Hypy), coegunserca c
Hmppom (doto 5).

Wmpp 6epE€T Havyamo B BHICOKOTOPHBIX TOJIbIAX 3aMaIHOM YacTH TJIaBHOTO XaHraicKoro xpeoTa,
T€YET HAa CEBEpP 4Yepe3 CIJIIaKEHHBIE CPEIHEBBICOTHBIE IPEArOpbs, MOBOPAYMBAET HA BOCTOK,
paszensisi cBoe riyO00Ko Bpe3aHHOH pa3pabOTaHHOM JOJMHONM BHICOKOTOPHBIE XaHTalCKUuEe XpeOThl
bynnaii (Ha ceBepe) m TapOarataii (Ha Ore), WMEIONIUE OKPYIJIbIE TOJBIOBBIC BEPIIUHBL,
nocturatore 2600-3200 m H.y.M. BC, U KpyTble CKIOHBI K TIyOOKHMM JOJIMHAM HEOOJBLINX
TOPHBIX pek — mpuTokoB Mmdpa (dhoTto 6).

B ©Oacceitne CeneHru pacmojokeHO camoe OoJblloe M TIIyOOKO€ IPECHOBOJIHOE O03€pO
Mouromuu Xyocyryi. JISKUT B Toii ke pudTOBOM TEKTOHWYECKOU 30HE, uTo U baiikan (poto 7).
N3 XyOcyryna Ttakke BBITEKaeT €AMHCTBEHHas peka JruiiH-I'om — neBwlit mputok CeneHru
(doto 8). C 3amaga u ceBepa 03ep0 OKAWMIISIOT BBICOKHE KAMECHHCTBIC C alIbIIMUCKUMH (POpMaMH
BepminH xpeOtbl basn VYna (¢ aOcomorHbiMu BbicoTamu 10 3000-3200 m n.y.mM. BC) u
Mynky Cappapik (10 3200-3500 m H.y.M. BC; doTo 9).

®oto 4. Pexa Cenenra BOnm3u Poccuiicko-MOHTOIBCKOM TpaHHMIIEL.
Photo 4. The Selenga River near the Russian-Mongolian border.

Ot BocTOouHOTO MOOEpexkbsi XyOCyryna aneko K BOCTOKY MPOCTUPAIOTCS Pa3HOHAIPABICHHBIC
CPEIHEBBICOTHBIC CIJIAXKEHHBIE XpeOThl BOcTOYHOTO [IpuxyOCyrynbs, mnpuOmKaonmecs K
abcomotHbIM BbicoTaM 3000 M H.y.M. BC numpb Ha BOJIOpa3feibHBIX CEBEPHBIX rpagax. ['opbl
CpeIHEe PAaCUJICHEHbI XOPOIIO pa3padOTaHHBIMKU PEUHBIMHU JOJIMHAMH U YEPEAYIOTCS C HETITyOOKUMU
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BHYTPUTOPHBIMH KOTIOBMHaMH. OruiiH-I'on paccekaer Bocrounoe [IpuxybOcyrynbe c 3amaga Ha
BOCTOK, cOOMpasi ¢ HEero Bce CTOKH, U BHajgaer B CeleHTy y 3amaJiHOi OKOHEYHOCTH LIMPOTHOTO
xpebta byramuitn-Hypy, KOTOpbIii aHAIOTHYEH pacofioKEHHOMY ceBepHee JKUTUHCKOMY XpeOoTy.
OTH XpeOThl pa3fenseT MUpoKas J0JuHa p. 331T3p — npasoro nputoka JLxuast (¢poto 10).

®oro S. Peka [[pnrap-MypsH B CpeIHEM TEUEHUH.
Photo 5. The Delger-Muren River in its middle reaches.

®oto 6. Pexa mpp y monHoxbs xp. TapbaraTaid.
Photo 6. The Ider River at the foot of the Tarbagatai Ridge.
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®oto 7. O3epo Xybcyryn. Photo 7. Khuvsgul Lake.

®oto 8. Pexa DOruiin-I'on. Photo 8. The Egiin Gol River.
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®oto 9. Xpeder Mynky Cappasik. Photo 9. Munku Sardyk Ridge.

®oto 10. Pexa 3a113p. Photo 10. The Zelter River.

I'maBHbI XaHralicKuii BOJOpa3AeibHBIN XpeOeT, aOCONMIOTHBIE BBHICOTHI KOTOPOTO B CPEIHEM
npebimaoT 3000 m H.y.M. BC, #MeeT KaMEHUCTO-IIEOHUCThIE KYMOJI00Opa3HbIe BEPIIHUHBI
(¢oto 11). Ero ceBepHbIii MakpOCKJIOH, IMOCTEIIEHHO CHWXAasChb K BHYTPUTOPHBIM KOTJIOBHHAM WU
JTOJIMHHO-TPAOBBIM CPEJHETOPHBIM COOPY)KEHHUSIM BOCTOYHOTO XaHTras, pasjensercs ITyOOKUMU
JIOJJMHAMHU TOPHBIX PEK Ha OTAEJIbHbIE MEPUIUOHAIbHBIE I'psfibl. OT PACIONOKEHHOIO CEBEpHEE
xp. Tapbarartait Xanraiickuii Xp. OTIENEH MIHUPOKOW KOTIOBUHOU 03. TapxwmitH-1laran, cioxeHHOM
MIOPOJAMH IPEBHENEAHUKOBOIO U BYJIKAHMUYECKOTO MPOUCXOKIACHUS. DTO KPYIHOE MPECHOBOJHOE
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03epo 00pa30BaoCh B MOCTICIHUKOBBIN NEPUOJ B PE3yabTaTe NEPEKPHITUS PEUHOIO CTOKA JIaBOH
M3BEPraBUINXCS BYJIKaHOB (poTo 12).

®oto 11. Bepunsl rmaBaoro Xanraiickoro xpe6ora. Photo 11. Peaks of the main Khangai Range.

®oto 12. O3epo Trpxuiin-Llaran-Hyp. Photo 12. Terkhiin-Tsagaan-Nur Lake.

Ha Bepxnem otpeske Teuenus: CeneHra NpUHUMAET TOJIBKO OJIMH KPYHHBIM MPUTOK — XaHyM-
I"oJ1, UCTOKKM KOTOPOTrO HAXOAATCS Ha TJIABHOM XaHrakickom xpeore. [lanee Ha BocTok CeneHra
teué€r B pacmmupstonieiics no 20-30 kM MEXropHo# monuHe, BCE Ooljiee mpuUoOpeTas XapakTep
PaBHUHHOW pEKM C MHOTOYPOBHEBOW MMOWMOW M MIMPOKUMH HAANOWMEHHBIMH TEPpPACAMMU.
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Honuna CeneHru pasfensieT CpeIHETOPHbIE CO CrIaKEHHBIMH (OpPMaMU BEPIIMH M CKIOHOB
xpe6trl Byranuitn-Hypy u Bypan (ceBepo-BocTouHOE IpoA0DKEHHE XaHTast).

[lepen moBopoTOM pyciia Ha ceBep BOMU3U rocyaapcTBEHHON rpaHuibl CeleHra CIuBaeTcs ¢
KPYIMHEHITUM TpaBbIM IMPUTOKOM, caMoil MpoTsxkEHHOM pexkn Mouromuu (1124 kM) — OpxoH
(boTo 13). OH TOKE OEpET HAYAIO B CKAJIMCTHIX BHICOKOTOPBSIX BOCTOYHOW OKOHEUYHOCTH TJIABHOTO
Xamnraiickoro xpe6ta. [Ipu BbIXOoZE ¢ TOp peKa MPOXOIUT MO IIMPOKOW IMIOCKOW 3aCONEHHOU U
ceIpoil aenpeccun — [IpHOPXOHCKON BIIaJAMHE, HA BBIXOAE M3 KOTOPOM IOJIY4YaeT KPYIHBIN JEBbIN
nputok — p. Tamupsia-T'on. Bekope pexka meHseT HampaBia€HUE HA IIUPOTHOE, TEYET B Y3KOM
riIyOOKOM KaHbOHE, OTJENsAs Xp. BypaH OT pa3poO3HEHHBIX MIHUPOKUMHU MEKXTOPHBIMH JOJUHAMU U
KOTJIOBUHAMH HU3KUX U CPEIHEBBICOTHBIX TOPHBIX COOPYKeHUM mMaccuBa bypryr. Ha BcéM mmyrtu k
Cenenre OpxoH OoJIbllle HE IMOJYYaeT HU OJHOIO 3HAYMTEIIBHOTO NPUTOKA CJIEBa, HO B HETrO
BIIAJa€T HECKOJBKO OOJBIINX MPAaBBIX MPUTOKOB, HUCTOKH KOTOPBIX PACHOJIOKEHBI B BBICOKOTOPBSIX
X3HTIUCKOT0 HArophs — OJJTHOTO U3 KPYITHEHIINX T'OPHBIX MACCUBOB MOHIOIMY.

®oto 13. Pexa Opxon nepex cnusauem ¢ CeaeHrou.
Photo 13. The Orkhon River meeting the Selenga River.

l'opuble cuctembr Xanras W XOHTISI pa3/eiseT KPYMHBIA MEXropHbld mporu6d — HipkHe-
OpxoHCKast Jemnpeccusi, B KOTOPOH MEKIOpHbIE CyXW€ U TpPaH3UTHBIC JOJHHBI, OOIIUPHBIC
MEXTOpPHbIE KOTJIOBUHBI YEPEIYIOTCS C HEBBICOKUMH TOPHBIMHU TPsiIaMH U MEJIKOCOMIOYHHKAMHU.
[To nuumy penpeccuu Ha ceBep npoTekaeT OpXoH.

Campblii 10KHBIH U MOIIHBIN MpaBblii puTok OpxoHa — p. Tosa, NOKUHYB X3HTINUCKHUE TOPBI
Te4éT Ha I0ro-3amaj B IIUPOKOH xopomio copmupoBaHHOW nonmHe ((oTo 14), 3aTem, pe3ko
ITOBEPHYB Ha ceBep uepe3 ropsl bypryt, ycrpemnsercs k Opxony. KOxxnHas rpanuia 6acceitna ToJibr
oOpa3yeT IKHYIO TpaHHIly Bcero balkanbckoro OacceifHa W 3aTeM MPOXOAUT IO CPEAHETOPHBIM
FOr0-3aI1aTHBIM OTpoTraM X3HT3S, CKAJIMCTBIM BEPIIMHAM Y HIKYJIBCKOTO XpeoTa (hoto 15) u nanee
Ha 3amaj Mo pa3po3HEHHBIM HU3KOTOPHBIM MAacCHMBaM JO BOCTOYHBIX OTPOrOB TIJIABHOTO
Xanraiickoro xpe0Ta.
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®oto 14. lonuna p. Tona. Photo 14. The valley of the Tola River.

®oro 15. Yamxynsckuii xpeber. Photo 15. Unjuul Range.

Emé HeckoIpko 3HAUMTENBHBIX NMpaBbIX NpUTOKOB OpxoHa — peku Xapa-I'on, Hlapem-I'on u
Epo HaunmHAIOTCA ¢ KAMEHUCTBIX OKPYIJIBIX TOJIBIIOB M KypyMOB X3HT3sI, IIEPECEKAIOT B TITyOOKO
BpPE3aHHBIX JOJMHAX €ro 3alaJHble CPEIHEBBICOTHBIE OTPOrH H, BbIAs B HukHe-OpxoHCKyrO
JETPECCHI0, CIIMBAIOTCS ¢ Bogamu OpXxoHa.
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B Bypstum Hambosee 3HaYMTENbHBIE IECUAHblE HAHOCHI PACIOJaraloTcs Ha TMPEATOPHBIX
nuieiipax baprysunckoit korioBuHbl (KyHTyHBI) ¥ NPUMBIKAIOIIMX TOJIOTUX  CKJIOHAX
xp. MkaTckuii, B HU30BbSIX JOJMHBI Y Ibl, Ha MOJIOTUX IIPUIOJMHHBIX CKIOHAX U PEYHBIX TEppacax
OacceiiHa HIKHEro TedeHus Yukos (B T.u. maccuB «bombinme mecku») U B gonuHe CeneHrw.
B MoHrosmmu MaccuBbl 30JI0BBIX MECYAHBIX OTJIOXKEHHM IIHPOKO PACIHPOCTPAHEHBI HA Teppacax B
nonuHax Mmdpa, Cenenrm u e€ mpasoro nputoka bopo-T'on, HuzoBbeB OpxoHa u Xapa-I'ona
(B T.4. MmaccuB «CaxuT»), FOKHOTO OTpe3ka TeueHus Tonel U B OacceifHe e€ JIeBOro MpHTOKa
XapyxsiH-I'on (Bkirouass maccuB «MoHronbsiH ey, ¢oto 16). MoOIIHBIME IJIallaMU 30JIOBBIX
IIECKOB NEPEKPBITHI IPUMBbIKatoLue K foarHaM CeneHru 1 OpXoHa OKpauHHBIE CEBEPO-BOCTOUYHBIE
ckioHbl xpebToB byranuitH-Hypy, [kapramant (BocrouHoe OKOHYaHME Xp. BypaH) u HU3KHE
II0JIOTUE CEBEPO-3allafiHbIE OTPOry X3HTISI.

doro 16. [Tonyzakpemnéunsie necku «MoHrosbiH ey (bynranckuit aiimak MoHrommm).
Photo 16. Semi-fixed sands «Mongol Els» (Bulgan Aimag, Mongolia).

KpymnHelmmumMu MeXropHBIMU JlenpeccusMu B Oacceline baiikana SBASIOTCS 0OJIOTHCTO-JIeCHAs
BepxHeanrapckas KOTJIOBMHA, OIIECYaHEHHAas MOMMEHHO-CTENHAas bapry3uHckas KOTJIOBHHA
(poto 17), cremnoii Ilpenxanraiickuii mporu®, moiiMeHHo-crenHass [IpropXoHCKas BHajuHa W

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



134 SKOCUCTEMBI BACCEMHA O3EPA BAMKAJL: [IUDPOBAS KAPTA ...

necocrenHas Hmxne-OpxoHckas gemnpeccus. Ha rore, Ha neBoOepexxbe p. Toma rpymnmy
CPEIHEBBICOTHBIX CTEMHBIX XpEOTOB, MPOTAHYBIIMXCS OT XAHTIS B 3aMaJHOM HaIpaBlIeHUH Ooee
gyem Ha 200 KM, pa3iensitoT KpyHHble MEXropHsle KoTioBuHbl (Hamaiixckas, 3yHMojckas,
VYHIKYIbCKast), a K 0Ty OT Xp. Bypryr mpoTsHynack miockas 3acoj€HHasi JOJMHA p. XapyXbIH-
I'on.

®oto 17. B baprysunckoii kotnosune. Photo17. Inside the Barguzin Hollow.

I'opable maccuBbl [lpuxyOcyrynesi, Xanras u IlpuOaiikanbs XapaKTepU3YIOTCS BBICOKOMH
ceicMUYHOCTBIO (DKojoruueckuit ..., 2015). Harmsanasle crnenpl HemaBHEH BYJIKaHUYECKOH
JeSITeIbHOCTH HAOIOAAI0TCs, KpOME KOTIOBUHBI 03. TapxuitH-Ilaran, Taxke B uctokax OpxoHa u
Hpnrap-MypaHna, B paitone cpeasero teuenus pp. Yynyrsie-I'os u Xanyi-I'o, B1oJib HIUPOTHOTO
otpeska TeueHust Opxona (¢poro 18, 19) u mp.

Ocobennocmu pazeumusi U pacnpoCmpanenus No48eHHO-pacmumenbHo2o nokposd. boibliioe
BIMSIHUE HA COCTAaB U CTPYKTYPY NOUYBEHHO-PACTUTEIBHOTO IOKPOBA OKAa3bIBAE€T IOBCEMECTHOE
pacnpoCTpaHEHUE MHOTOJIETHE M OCTPOBHOM MEpP3JIOTHL, YTO, B IEPBYIO OUEPEllb, CBA3AHO C
0COOEHHOCTSIMH PE3KOKOHTHHEHTAJIBHOTO KJIMMaTa: TMPOJOJDKUTEIBHOM € CHIIBHBIMH MOpPO3aMu
3UMOI W yMEPEHHO-TEIUIBIM JIETOM, a B JOJMHAX M KOTJIOBHMHAX IOHOM TOJOBUHBI OacceiiHa —
TaKXke C JIUTEIbHBIM 3aCTOEM 3MMOM MOPO3HOTO BO3AyXa Ha (hOHE HE3HAYMTEIHHOM TOJIIMHBI
CHEKHOTO TOKpoBa. CHIIbHBIE BETpPhl, OCOOCHHO B BECEHHHUI NEepHOJ, B CTEMHBIX paioHax
MOHTOIMM ¥ KOTJIOBMHAX BypsATHM CIOCOOCTBYIOT INEpeMENIeHHI0 OOJNBIIMX Macc IecKa Ha
3HAYUTENbHBIC PACCTOSHUS, 00pa30BaHUIO MecuaHbIX (GopMm penbeda, pacIpOCTPAHEHUIO JETKUX
Mo4B U (POPMUPOBAHUIO TICAMMO(DUTHBIX PACTUTENBHBIX co00IecTB. CyIIeCTBEHHOE YCHUIICHHE K
fory oOmiei apuaHocTH KiuMara (yBENMYEHHWE HWHCOJSIMHU, CHMKEHHE KOJMYECTBA OCAJKOB)
npuBeso K GOPMHUPOBAHHUIO B ropax rojkHee baiikama BBICOTHOTO JIECOCTEMHOTO Mosica ¢ YETKOU
HKCTMO3UIIMOHHON N depeHanneii 3KOCUCTEM: JIECHBIX — Ha CEBEPHBIX (TEHEBBIX) CKIOHAX U
CTEMHBIX — Ha IOKHBIX (XOpomo ocBemEHHbIX). CoCTaB, BBICOTHOE IOJIOKEHHE M IJIOUIa]h
pacnpoCTpaHEHUsl TOPHBIX MPUPOAHBIX MOSICOB 3aBUCUT OT BBICOTHI TOPHBIX COOPYKEHUMH, IIUPOTHI
MECTHOCTH U KIIMMaTHYECKUX PETHOHAIBHBIX 0COOCHHOCTEH TEPPUTOPHUH.
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®oto 18. Ymenne p. Uynyrsia-I'on. Photo 18. The canyon of the Chulutyn Gol River.

K ceBepy u ceBepo-BocTOKy OoT balikana Ha BepHUIMHAX TOp C aJbIMUHOTUIHBIMH (OopMaMH
penbeda cpenu cKajl, KAMEHHUCTBIX POCCHINEH M TPOTOBBIX JIOJMH Ha XPSIIEBATHIX TOPHSIHUCTO-
CYITIMHHUCTBIX TIOYBaX BCTPEYAIOTCS Pa3peKEHHbIE T'PYMIHUPOBKH KpUOMETPO(UTOB, HeOOJbIINE
(bparMeHThl ~ APUANOBBIX, JIMIIAWHUKOBBIX, OCOKOBO-CPHHMKOBBIX  TYHJp, IOATOJBIIOBBIX
penKoJiecuil, KypTUH KEIpPOBOIO CTJIAaHMKAa W HUBAJIbHBIX JYroBUH. bin3kue mo cocraBy IOYB U
pPaACTUTENILHOCTH COYETAaHUs OTMEYAIOTCsS Ha albIIMHOTUITHBIX BepiimHax Xamap-/laGana u rop
3anaaHoro [Ipuxyocyrynbs.

Ha royboBBIX OKpYIVIBIX KaMEHHUCTBIX BEPIIMHAX BBICOKMX I'Op K BOCTOKY OT balikama, B
3abaiikanbe, BocTouHOM [IpuxyOcyrynee, Ha XoHT?e, XxpeOrax JDxuaunckuii u TapOararait
npeobaasaloT TOpHBIE TYHAPHl W EPHUKH Ha pasHbIX THIAX TOPHO-TYHIPOBBIX IIOYB,
COYETAIoOUINecs C MOATOJBIIOBBIMU PEAKOJIEChIMU, KOOPE3MEBBIMH IYCTOLIAMH, KaMEHHUCTBIMU
POCCHIIISIMU U KypyMaMH.

[TonronbuoBele peakosechs HauOojiee HIMPOKO PaCIpOCTPAHEHBI B CEBEPO-BOCTOYHOU H
BOCTOYHOM 4YaCTH pOCCHUUCKOW dYactu OacceiftHa. KeapoBOCTIIaHMKOBEIE, JUCTBEHHUYHEIE,
KEJpOBBIC, €IIOBBIE U IMUXTOBBIC PA3PEKEHHBIE HU3KOPOCIHbIE JPEBOCTOM OOBIYHO COYETAIOTCA C
€pHUKAMH, TOPHBIMU TYHJPaMU U KAMEHHUCTBIMH POCCHIIISIMHU.

[Iupokoe pacmpocTpaHEeHHE B Topax KEAPOBOTO CTIaHHMKA, 0OPa3yIOIIEro CaMOCTOSTEIbHbIC
IyCTBIE 3apOCIIM Ha BEPXHUX YPOBHAX JIECHOTO IIOsiCAa, WJIM BXOJAILETO B COCTaB MHOTUX
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BBICOKOTOPHBIX U JIECHBIX COOOIIECTB, SABISETCA XapaKTepHOW OCOOEHHOCTBIO JaHAMA(PTOB
OypsaTckoii u 3abalikanbCcKoil yacTeit OacceitHa 03. baiikai.

®oto 19. Texrorennsiit kKanboH p. OpxoH. Photo 19. The tectogenic canyon of the Orkhon River.

B ycnoBusix Gosee Cyxoro Kimmara B BBICOKOTOpbsix Xanrasg u CaHruieHa Ha KaMEHHCTO-
MEOHUCTBIX ~ BEpIIMHAX  CHOPMHUPOBAIUCH  Pa3pekKEHHbIE  TPYMNIUPOBKA  BBICOKOTOPHBIX
KpuornerpopuroB u (Ha Ooyiee HHU3KOM BBICOTHOM YpOBHE) cooOliecTBa KpUO(DUIBHBIX
BBICOKOTOPHBIX KOOpPE3MEBBIX M BIAXHBIX OCOKOBBIX JIYTOB Ha TOPHO-IYTOBBIX aNbIIHUHCKUX
(u cybanmpnuiickux) mouBax (doro 20). Ilo OKHBIM CyXHM XOPOIIO OCBEHIEHHBIM CKJIOHAM
BBICOKOTOPbSI 3TUX TOPHBIX MaccuBOB U XpeOToB TapOararaii, bynnaii u CaHruieH Ha TOPHO-
JYrOBO-CTEMHBIX U BBICOKOTOPHO-CTEMHBIX TI'PYOOTYMYCHBIX IOYBAaX Pa3BHBAIOTCS KOOpE3neBO-
MEJIKOICPHOBHHHO3IIAKOBBIE COOOIIECTBA BEICOKOTOPHBIX cremnel (JJopxkrotos, 1992).

JlecHOM mosC OXBaThIBACT IPAKTUYECKUA BCIHO TOPHYIO TEPPUTOPHUIO POCCUMCKONW YaCTH
Oaifikanbckoro OacceifHa (MCKIIIOYas NPEArOPHYI0 dYacTh bapry3MHCKON KOTJIOBUHBI, JIOJUHY
CeneHru 1 HWKHUE OTPE3KH JOJIMH €€ TJIaBHBIX IPUTOKOB), @ B MOHIOJIMK — CPETHETOPbs XAHTA4,
BocTouHOro Ilpuxy6cyrynes (porto 21), Bepxuue ypoBHu xpedToB JLxkuaunckuid, byranuitn-Hypy
u bypaH.

B 0Oacceiine Bepxneit Anrapsl, Ha CTaHOBOM Haropbe, XpeOTax CeBepo-3alaHoOro U IOro-
BOCTOYHOTO nobepexuii baiikana mpeo6ianaior eca ceBepoTa&KHbIX (KyCTapHUYKOBBIE, MOXOBBIE,
0aaHoOBbIC, CTJIAHMKOBBIE, POJOJCHIPOBBIE) M CPEOHETA&KHBIX (TpaBSHO-3EJIEHOMOIIIHBIE,
TpaBsiHbIE, PA3HOTPABHO-OPYCHUYHBIE) TUIIOB HA TOPHO-TA&KHBIX IOYBAX pPA3HOM CTENEHH H
IIIyOMHBI ~ MEpP3JIOTHOCTH, MOIIMHOCTH M KaMEHHUCTOCTH. IlpeoOnamaroT  JTUCTBEHHUYHBIC
(TUCTBEHHUIIBI JaypcKasi, CHOMpCKasi) U KeApoBble ApeBOCTOM. Ha ImeOHHCTRIX U OmecyaHeHHBIX
HKOTOIAX MPEUMYIIECTBEHHO FO’KHBIX IKCIIO3ULUI pacIpOCTPaHEHbl COCHOBBIE Jieca. CylIeCTBEHHO
MEHBUINE TEPPUTOPUN 3aHUMAIOT €JI0BBIE M TMXTOBbIE HAaCAKAEHUS. TaéxHble Jeca CO CKIOHOB rop
CIIyCKAIOTCSl Ha MpearopHele mnuieddsl u B TMOHMBI pek BepxHeaHrapckol, ceBEpHOW wyacTu
bapry3nHckoii KOTJIOBMH M B JHHUIIA TOPHBIX JOJIMH, IJE€ YacTO Pa3BUBAIOTCA B YCIOBHSX
MOMMEHHOTO M M30BITOYHOTO I'PYHTOBOro yBiaxHeHus. FOxxHee xpeOroB Xamap-/laban u Ynan-
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Bypracel ropHO-Ta€XHbIE TMCTBEHHUUYHBIE M KEPOBBIE JIECA OCTAIOTCA JIMIIb Ha BEPXHUX YPOBHSIX
CEBEpPHBIX CKJIIOHOB CPEIHETOPHBIX XpeOTOB, a B TOpax MOHIOJbCKOM 4acTu OacceitHa baiikana
KEJPOBbIE JIeCa COXPAHSIOTCS TOJIBKO HA BEPIIMHAX CaMbIX BBICOKUX T'OPHBIX COOPYKEHUM
(¢oto 22). Ha HWXHUX YPOBHSX TEHEBBIX CKIOHOB PACIPOCTPAaHEHBI JIUCTBEHHUYHBIE M COCHOBBIC
TpaBsIHBIE JIeCa FOX)KHOTAEKHBIX (IICEBAOTAEKHBIX) TUIIOB HAa IEPHOBO-JIECHBIX CE30HHO-MEP3JIOTHBIX
MEeOHUCTBIX U KaMEHHUCTHIX MmouBax. COCHOBBIE Jieca Ha IMECUAHBIX OTIOXKEHHSIX U IIEOHHCTBHIX
IOKHBIX CKJIOHaX B KOTJIOBMHAX OOBIYHO MMEIOT OCTEIHEHHBIC TPABSHON U KYCTAPHUKOBBIN SAPYCHI

(doro 23).

®oto 20. Kobpesuennie nyra Ha Xaunrae. Photo 20. Kobresia meadows in the Khangai Mountains.

K rory ot 3tux nByx XpeOTOB Ha CKIOHAX (MPEUMYIIECTBEHHO FOMHBIX IKCIIO3HIINI) TOPHBIX
J0JuH NpUTOKOB CeNeHry, HauMHAIOT Pa3BUBATbCA 3KOCHUCTEMBI FOpHBIX creneil. dopmupyercs
TOPHBIN JIECOCTEIHON MOSC, KOTOPBIN MPOCIEKUBAETCS 10 FOKHOU TpaHuiel O6acceitHoB Tonbl u
Opxona (doro 24). JlecocTenHble W CTEMHBIE 3KOCHCTEMBI OTMEUYEHBI M B 0OJiEe CEBEPHBIX
IIMPOTaX, MO JTHUIIAM OOIIMPHBIX MEKTOPHBIX KOTJIIOBUH: HA MOJIOTUX OTMECYAHEHHBIX MPEATOPHBIX
nuieiipax Mxatckoro xpebra B bapry3smHckoil KOTioBMHE, Ha OalikaabckoM ocTpoBe OJBbXOH H
MPUMBIKAIOIINX K HEMY y4aCcTKax MOOEepPEKbs.

[Inomanu necoB ¢ NPOJBUKEHUEM HA HOI HEU3MEHHO COKpalaroTcsa. BIoib F0KHOU I'PaHULIBI
Oacceiina baiikana Ha NMPHUBEPIIMHHBIX CEBEPHBIX FOPHBIX CKJIOHAX OCTAIOTCS JIMIIb OCTPOBHBIC
YYaCTKH TPAaBSHBIX JIMCTBEHHHUYHUKOB M 3apOCiM KYCTapHUKOBBIX Oepé3. HampoTus, muromamau
CTEMHBIX SKOCUCTEM, IPUYPOUEHHBIE BHAYAJIE K 0XKHBIM CKJIIOHAM, pacIIUpSIOTCS, IEPEX0/s Ha BCE
XOPOIIO OCBEIIEHHBIE CKIIOHBI, TPUCKIOHOBBIE HUICH(BI, Teppackl, MOJAHUMASICH Jajee Ha HUKHUE
YPOBHHU TE€HEBBIX CKJIOHOB. B ceBEpHOI U LIEHTPaAIbHOM YacTAX M0sica TOPHBIE JIYTOBbIE (YMEPEHHO-
BJIQ)KHBIE) CTEIH, YEPEAYIOLIUECS C TOPHBIMU OCTENHEHHBIMU JIYTaMHU Ha TOPHBIX YEPHO3EMax U
TOpHBIE YMEPEHHO-CYXHM€ CTENM Ha TOPHBIX TEMHO-KAIITAHOBBIX IOYBAX CMEHSIOTCS Y HOJKHBIX
rpaHuil OacceifHa TOPHBIMH CyXMMM CTEMsMHM Ha TOPHBIX KaIITaHOBBIX MouBaxXx. Ha TropHbIX
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CKJIOHaX 3HAYUTEJbHBIC IJIOMIATN 3aHUMAIOT METPO(PUTHBIC BAPUAHTHI CTEITHOM PAaCTHUTEIHHOCTH.
HaubGonee macmtabHO JIECOCTEIHOM MOSIC pa3BUT HA MPHUCENEHIMHCKUX XpebTax B bypsaTuu, roro-
zanaze [IpuxyOcyrynbs, Bcex xpeOTax XaHrailCKOTO Haropbs U 3amaJHbIX OTporax X3HTHsl.

®oto 21. 'opHas TUCTBEHHUYHAs Talra BOCTOUHOTO [IpuxyOCcyrybs.
Photo 21. Mountain larch taiga in the Eastern Khuvsgul Region.

®ot0 22. JINCTBEHHNYHO-KEAPOBBIA JIEC HAa IPUBEPIIMHHOM CKJIOHE Xp. [[kapramanTt (ceBepo-
BocTouHblii Xanraif). Photo 22. Larch-cedar forest on the slope near the Jargalant Ridge top

(Northeastern Khangai Mountains).
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@010 23. OCcTeTHEHHBIN COCHSIK Ha OMECYaHEHHBIX CKJIIOHAX JIEBOTO Oepera p. UnKow.
Photo 23. Steppificated pine forest on the sandy slopes of the left bank of the Chikoy River.

®oto 24. 'opHas necocTens B TopHoM MaccuBe bypryr (Mourosus).
Photo 24. Mountain forest-steppe on the Burgut Mountain Range (Mongolia).
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B pesynbrate moxkapoB, OECKOHTPOJBHBIX PYOOK M JAEATEIHHOCTH HACEKOMBIX-BpEIUTENeH Ha
BCEU TEPPUTOPHUH JIECHOTO U JIECOCTEMHOro TOsCOB B OacceifHe baiikama OoJblive MIIOMaan
KOPEHHBIX XBOWHBIX JIECOB OBLTH YHUYTOXKEHBI U CMEHHUIUCH BTOPUYHBIMU MEITKOJIMCTBEHHBIMU
(6epésa, ocuHa) U CMEIIAHHBIMU APeBOCTOSIMU (PoTo 25).

®oto 25. BropuuHbie IpEeBOCTON HA MECTE CTOPEBILINX COCHOBBIX JiecoB (xp. byranuitH-Hypy).
Photo 25. Secondary forest on the site of burnt pine forests (Buteliin-Nuru Ridge).

CrenHo#l mosc XOpOILIO MpEACTaBiI€H K IOry oT balikama B YCIOBHSX IICEBJOPAaBHUHHOIO
penbeda: B 6€37ECHBIX MUPOKUX AOJIMHAX KPYITHBIX PEK, YCThEBBIX YACTIX JOJUH WX MPUTOKOB, B
Hwmwxne-Opxonckoii  penpeccun, Ilpuopxonckoit Bmamune, Ilpenxanraiickom mporube, 10
KOTJIOBHHaM B OacceiiHe ToJbl M ApYyruM CyxuM jaenpeccusiM. JIyroBbie cTeny MpUypoUYeHBI B HUX
(B ceBepHOW M LIEHTPAIbHON YacTsIX Mosica), TIaBHBIM 00Opa3oM, K MPHCKIOHOBBIM Y4acTKam
(poto 26). YMepeHHO-Cyxue CTeNM paclpoCTpaHEHbl MO TMPEeAropHbIM IuIeidam 0nuH,
OCTAHLIOBBIM HHU3KOTOphIM M MeJKoconoyHukaMm. Cyxue cTenu Ha KallTaHOBBIX I10YBax
IPEUMYIIECTBEHHO 3aHMMAIOT HIDKHHE YYacTKH IMPOJIOBHANBHBIX HUICH(OB U  pedHble
Ha/AMOMMEHHBIE Teppackl B IIEHTPE U Ha 1ore crenHoi teppuropuu (dporto 27). Ha npaBobGepexHBIX
nuieiidax I0KHOTO OTpe3Ka JOJMHBI ToJbl OTMeueHBl (hparMeHTbl MHOTOKOPEIIKOBOJYKOBBIX
CTENEN Ha CBETJIO-KAIITAHOBBIX NTouBax. Ha CyXuX CHIBbHO ONeCUaHEHHBIX 3KOTONAX B MEKTOPHBIX
KOTJIOBUHAX W PEYHBIX NOJUHAX (OPMHUPYIOTCS CYyXOCTEHMHbIE IcaMMO(UTHBIE COOOIIecTBa C
JOMUHHPOBAHUEM KaparaH — MeJNKoJIucTHOW uiu bynre (¢oto 28). Bee crennbie coolrecTa moj
BO3/ICWCTBUEM UPE3MEpHBIX MACTOMIIHBIX HArpy30K o00pa3oBaliil pa3iMyHbIE I[acTOpPAJIbHBIC
MOAU(UKAIIIH B KOTOPBIX JOMHUHHUPYIOT COOEBBIHOCIMBBIE BHJIBI CTEMHBIX pacTeHuit (poto 29).

I'mapomMopdHbIE 3KOCHUCTEMBI, CYHIECTBYIOIIME B YCIOBHSIX MOBBIIIEHHOTO U H30BITOYHOTO
yBIQXHEHUs (MOUMEHHOT0, TPYHTOBOT'0, HATEYHOI'0, CE30HHOTO, 3aCTOMHOTO), PaCIPOCTPAHEHBI Ha
Bcell Tepputopuu baiikanbckoro OacceliHa, OJHAKO, MO MEPe YCHJIEHHUS apHIHOCTH B IOKHOM U
I0r0-3a1a/IHOM HaIPaBJICHUH, UX JIOJIS B CTPYKTYPE M COCTaBe JIAHAIA(PTOB COKpAIIAeTCs.

Ha nmnaTooOpa3HbIX MOBEPXHOCTSIX BCEX BBICOKOTOPUH B MHUKPOTOHI)KEHUSAX W pPacHajkax
BEPXOBBEB TOPHBIX BOJOTOKOB Ha TOP(MSHUCTHIX, TOP(HAHO-OOTIOTHBIX M IMEPErHOHHO-TIEEBHIX
nouBax (GoOpMHUpYIOTCs OOJIOTHCTBIE KOOPE3MEeBO-pa3HOTPABHO-O0COKOBbIe syra (dorto 30) wu
3200JI0YCHHbIE €PHHUKH, CMEHSIOIIMECS HIDKE MO penbedy B BEPXOBBIX JOJUH 3a00J0YCHHBIMH
3apOCIIIMU KypUJIBCKOTO 4asl ¢ KyCTApHUKOBBIMHU UBAMM U Pa3pEKEHHBIM JPEBOCTOEM.
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®oto 26. JIyroBas cTenb Ha MPUCKIOHOBOM Iiiekide (Boctounoe [Ipuxydcyrynbe).
Photo 26. Meadow steppe on an apron near the slope (Eastern Khubsugul Region).

®oto 27. Cyxas TIpcoBasi cTelb Ha rore HuxHeopXoHCKOH aenpeccu.
Photo 27. Dry Stipa steppe in the south of the Lower Orkhon Depression.
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®oto 28. TlcaMModuTHas JASPHOBHHHO3IAKOBO-MEIKOJUCTHOKAparaHoBasi cyxas CTelb B
VHIKYIbCKOH KoTaoBuHe. Photo 28. Psammophytic soddy-grass-Caragana microphylla' dry
steppe in the Unjuul Hollow.

®oto 29. JlerpaarpoBaHHast BEIIIACOM CyXasi CTEIb C MOJIBIHBIO Aamca (COMOH 3amap).
Photo 29. Dry steppe with Artemisia adamsii, degraded due to grazing (Zamar Somon).

! JlaTuHCKue HAa3BaHMs pacTeHmii mpuBoasTcs o The Plant list (2022).
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®ot0 30. BeicokoropHbIe KOOpPE3UeBO-0COKOBBIC O0TIOTUCTRIC TyTa (Xp. Tapbararaii).
Photo 30. High-mountain kobresia-sedge marshy meadows (Tarbagatai Ridge).

B Gacceiine Bepxueit Anrapsl 1 B TopHO# cucteMe CTaHOBOTO HAarophbsi B JOJUHAX BEPXHETO
YPOBHS JIECHOTO TIOsICA PAaCIpPOCTPAHEHBI MEPEyBIAKHEHHBIE 3apPOCIN KyCTapHUKOBBIX UB U Oepé3
Ha JIYTOBO-OO0JIOTHBIX MEP3JOTHBIX U TOP(SHUCTO-TIIEEBBIX MEP3JIOTHBIX MMOYBAX, B KOMIUIEKCE CO
371aKOBO-OCOKOBBIMH OOJIOTUCTBIMH U 31aKOBO-00TaTOpa3HOTPAaBHBIMU Me30(DUIBHBIMH JTyTaMHu.

[To nHUIAM TOPHBIX PEYHBIX TOJUH, OKpykaromux baiikan u Gacceiin Bepxueil AHrapsel, Ha
TOp(hAHO-00JOTHBIX TJIYOOKO MPOMEP3AIOMUX U JAEPHOBO-TIOJ30JUCTHIX CYNECYaHbIX MOYBaX
pacrpocTpaHeHbl ChIPbIE €IOBBIE M MUXTOBBIE Jieca, 0OBIYHO, C JIMCTBEHHUIICH, YO3EHUEH, OJIbXOH,
tonosieM. Ha 3a00i04eHHBIX y4yacTKax JHUII M B TMoiiMax BepxHeaHrapckoili W Ha ceBepe
bapry3nHCckol KOTJIOBHH M B BEPXOBbSIX IIMPOKUX JOJIMH KPYMHBIX NPUTOKOB CelleHTH (CeBepHee
oTporoB XaHoras) Ha TOPQSHBIX MEP3JIOTHBIX, TOP(PIHUCTO-O0JOTHBIX, TOPHSIHUCTO-UIOBATO-
TJICEBBIX IOYBAX MPOU3PACTAIOT YPEMHBIC JHCTBEHHUYHbIE U OepE30BO-TMCTBEHHUYHBIE Jieca,
MECTaMHM C Y4aCTHEM €I U COCHBI. B IoiMmax JIeCHOro 1osica MHOTUX PEK BCTPEUYAIOTC KOPEHHBIE
Oepé&30BbIe TpaBsHbIE JIeca, YACTO C YYACTHEM JIMCTBEHHHIIbI, TOTIOJNS U MMOMMEHHBIX UBHSIKOB.

B noiimax pek JIECOCTEIHOrO U CTEMHOTO IMOSCOB PACIPOCTPAHEHBI UBOBO-TOINOJEBBIE YPEMBI
Ha c1ab0 pa3BUTHIX JIEPHOBO-TIOI30JIMCTHIX MOYBAX M 3apOCHH KYCTAPHUKOBBIX MB C Y4acCTHEM
4epEMyYXH, CMOPOJIHH, OOJICTUXU Ha AJUTIOBUAIBHBIX CIOMCTHIX ITOYBAX.

B MHOroypoBHEBBIX MOWMaxX KPYIMHBIX PEK U HU30BBSIX HEOOJBIINX TOPHBIX PEK Pa3BUBAIOTCS
Me30(WIbHBIE PAa3HOTPABHO-3JIAKOBBIE JIyra Ha aJUIIOBHAJIBHBIX JIEPHOBBIX IOYBAaX (TIOHWMBI
cpeaHero ypoBHs, poto 31), pa3HOTPaBHO-OCOKOBbIE OOJIOTHCTHIE JYTa HA AJTIOBUAJIBHBIX JIYTOBO-
O0JIOTHBIX MOYBaX (MOWMBI HU3KOTO YPOBHS) U KOMIUIEKC BOCTPEIIOBBIX M TBEPAOBATOOCOUYKOBBIX
OCTENHEHHBIX JIYTOB Ha aJUTFIOBUAIBHBIX OCTEIHSIOIMIMXCS IIOUBaX (IIOMMBI BEICOKOTO YPOBHS).

Jlisi METKOBOJbEB 03€p M NMPUOPEKHOM JIMHUM MHOTHX PEK XapaKTepHbI TPOCTHUKOBBIE H
OCOKOBO-TPOCTHHUKOBBIE OOJOTHCTBIE JIyra Ha OOJOTHBIX, JIYTOBO-OOJIOTHBIX M MEP3JIOTHBIX
NOMMEHHBIX 3a00JIOYEHHBIX TOYBaXx. B 1uiockoM guuine BepxHeaHrapckoil KOTIOBHHBI
3HAYUTENbHBIC IUIOMIAAM  3aHATHl  KYCTapPHMYKOBO-OCOKOBO-TMUITHOBBIMM M C(harHOBBIMHU
OJIUTOTPO(HBEIMU OOJIOTAMH.

[To¥iMbI HEOONBIIUX PEK JIECOCTEITHOIO U CTEMHOIO IMOSICOB 3aHUMAIOT 3JIaKOBO-Pa3HOTPABHO-
OCOKOBBIE (0COKa OECIKUIIKOBASI M JIP.) U OCOKOBO-TIOJIEBUIIEBBIE OOJOTUCTBIC U ME30(UIIBHBIE JIyra
Ha MEP3JIOTHBIX JEPHOBO-TJIEEBBIX, TYTOBO-O00JOTHBIX MEP3JIOTHBIX, JIYTOBO-O0JOTHBIX M JIYTOBBIX
1o4Bax (C KPUOTE€HHOW 3aKOUYKAPEHHOCTHIO B BEPXOBBAX JOJIMH) M C Y4aCTUEM BOCTPELIOBBIX
OCTENHEHHBIX U 3J1aKOBO-PAa3HOTPABHBIX ME30(HIBHBIX JYrOB (Ha HIJKHUX OTpe3Kax JOJIHH).
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®oto 31. Me3opubHbIi MOWMEHHBIH TyTr B HU30BbsIX OpXOHa.
Photo 31. Mesophilic floodplain meadow in the lower Orkhon.

B crenmHoM mosice O MUKPOIOHWKEHHUSM Ha Teppacax KpynHbx pek (baprysun, Cenenra,
Yuko#t, [Ipnrap-Mypsn, Opxon, Toma ¢ e€ mnputokamu) M B MNPHO3EPHBIX TMOHMKEHUAX
pacrpocTpaHeHbl TajJo(UTHBIE pa3HOTPaBHBIC, 3JIAKOBBIE UM PAa3HOTPABHO-YMEBBIE (OCTEITHEHHBIE)
coJioH4akoBbIe nyra (¢hoTo 32) u IyroBble COJOHYAKH, HA JIYTOBO-COJIOHYAKOBBIX MMOYBAX, OOBIYHO
B COUYETAHUU C OECKUIILHUIIEBBIMH U COJSIHKOBBIMU COOOIIECTBAMH.

®oto 32. BocTperoBo-raiopuTHOPA3HOTPABHO-UUEBBIA COJIOHYAKOBBIA JIYI Ha MPUTEPPACHOU
noiime p. Opxon. Photo 32. Leymus-halophytic-herb-Stipa splendens solonchak meadow on the
terrace floodplain of the Orkhon River.
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Xosaiicmeennoe ucnonv3oeanue npupoouvix pecypcos. B OacceitHe baiikana 3HaunMTenbHbIE
IUTOIIA I KOPEHHBIX XBOMHBIX JIECOB MOJBEPrajuch MoXKapaM U MO OOJbIIEH YacTH 3aMEHUIIHMCH
BTOPUYHBIMHU MEJKOJMCTBEHHBIMU (TIPEUMYILECTBEHHO OepE30BbIMH) HacakJeHusMHU (porto 33);
ocobeHHO Ha xpeOTax K rory oT Xamap-/laGana, ceBepo-3amany ot baiikana, MpUMBIKAIOMMUX K
bapry3unckoii kotnoBuHe, BocTOoyHOTrO IlpuxyOcyryinbsi, ceBepO-BOCTOUHBIX OTpPOroB XaHras,
3anmagHoro X»HTas1. OctpoBHBIE Jeca Hu3koropuit Hikne-OpxoHckoi nenpeccuu, XxpedToB bypryr
n Xycraie-Hypy, Haxoxdmuecs Ha IOKHOM TIPAaHMIE OKOJOTMYECKMX BO3MOYKHOCTEH
MpOU3pacTaHusi, MOCIE MOXKapOB YacTO M3-3a BBIIaca CKOTa HE MOTYT C(OPMHUPOBATH Jaxe
BTOpPUYHBIX JpeBocToeB ((poTo 34). Ha MecTe TaéxHBIX M MOITrOJBIOBBIX JiecOB Xp. TapOararait
JIOJITHE OBl OCTAIOTCS MTOKPBITHIE BAJICKHUKOM KAMEHUCTBIE POCCHIIU, C PA3PEKEHHBIM EPHUKOM.
Ha MHOTMX TOCTYIHBIX AJIs1 BRIPYOKH MacCHUBax CropeBIlux jecoB (poto 35) Benyrcs macmTaOHbIe
JIeCO3arOTOBKHU.

®oto 33. [Ipon3BoAHBII MOJIOION TOPHBINA Oepe3Hsk (xp. byranuitH-Hypy).
Photo 33. Secondary young mountain birch forest (Buteliin-Nuru Ridge).

Camble 60bLIME MIIOMIAIH KOPEHHBIM 00pa30M U3MEHEHHBIX MPUPOIHBIX SKOCUCTEM BO3HHUKIIN
B pe3yabTaTe pachaiiki 3eMenb. B O6acceitne baiikana, rae nmpeobnasaeTr ropHblil penbed u ropHo-
TadXHble JaHIMAa(Thl PACIOJIOKEHHOTO B TOPHOW MECTHOCTH, MPEUMYIIECTBEHHO C TaéKHBIMHU,
NeTPOPUTHBIMU CTEMHBIMM U BBICOKOTOPHBIMU JIaHIAdTaMH, HE TaK MHOTO TEpPUTOPHil,
NPUTOTHBIX JUIS PACHAIIKH IOJ CEIbCKOXO3SHUCTBeHHbIE KyIbTyphl. B Bypstum u 3abaiikanbe
OCHOBHBIE NIaXOTHBIE 3€MJIM HAXOAATCA B IIMPOKUX CTEMHBIX AojauHax CelleHrn U e€ TJIaBHBIX
nputokoB. B Mounronun Oacceiin CeneHrm — TJIaBHAs JKUTHHIA CTpaHbl. [lamHu  TONBKO
CeneHruHcKkoro aiiMaka JarOT CBBIILE IIOJIOBUHBI YpOXas 3€pHOBBIX. bousblne Iuiomanu
pacnaxanel B aimakax Opxon, J[lapxan-Yyn, ToB wu B rpanunax r. Yuan-batop.
31ech MpakTUKyeTcs Kak OorapHoe, Tak M MOJUBHOE 3emuenenue. Iloj mamHu ocBauBaroTCA
TJIaBHBIM 00pa30M BBIMOJIOKEHHBIE CTEMHbIE MPEeAropHble NUICH( bl PEYHBIX U CYXUX MEKTOPHBIX
JOJIMH ¢ TEMHO-KAIUITaHOBBIMHU, JIyTOBO-KAIITAHOBBIMU U YEPHO3EMHBIMU IIOYBAMU U OCTEITHEHHO-
JYroBble y4acTKU peuHblXx Teppac (poto 36). B mocnennue roapl CTaimu pacmaxuBaTbes Bce
IIPUTOJIHBIE JIYTOBO-CTEIIHBIE YKOTOIIBI JIECOCTENHOTO nosica. Ho 4acTh pacnaxaHHBIX TEPPUTOPUI
110 pa3HbIM NPUYMHAM (HEXBATKa BOJBI JUIS MOJIMBA, YACThIE 3aCYXH, ONIECUAHUBAHUE U 3aCOJICHHE
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YIOOWii) CTaHOBSTCS 3aliekamMu, 0e3 TepCIeKTHBBl BOCCTAHOBJICHHS MAlTHH B 0003pUMOM
OyaymieM. 3HAaYUTENbHBIC IIOMIAN PAaCTaXaHHBIX 3eMeNb 3a0pOIIEHBI B MAJIOBOIHBIX 3aCYIIIUBBIX
CYXOCTEITHBIX IOKHBIX JHonmnHax HuxHe-OpXOoHCKOH Aenpeccuu W KOTIOBHMHAX Ha ore OacceiiHa
Tombl. DONOBBIMH TECKaMU 3aHECEHA OOJbIIas YacTH TAIlHA BMECT€ C BETPO3AIIUTHBIMU
neconoyiocamu B bapry3uHckoii kotioBuHe U pailone Ycrb-Kupana.

@010 34. YrHETEHHBIN BBIITACOM HU3KOPOCIBIN Oepe3HsiK ¢ uBamu (ropsl bypryr).
Photo 34. Stunted birch forest with willows, suppressed by grazing (Burgut Mountains).

®oto 35. MuorouseTHsist raps Ha Xp. TapOararaii. Photo 35. Old burnt site on the Tarbagatai Ridge.
OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



BAXA, AHIPEEB, BOT' JJAHOB, JAHXXAJIOBA, IPOBLIIIEB, ITETYXOB, PYIIBIIIIEB 147

®oto 36. [Tmennunsie nonst B noiaune Cenenru (MoHroms).
Photo 36. Wheat fields in the Selenga Valley (Mongolia).

B Harre Bpems Ha TeppuTopHuu Oaiikanbckoro OacceiiHa uAET OypHBINA POCT IUIOIIAAEH rOPOJOB
1 KpynHbIx mocénkoB Poccum, u, ocodenno, B8 Monrommu. Tak ¢ 1990 r. mnomanp Yman-barop
BeIpocia BaBoe (doto 37), Jlapxana — B 8 pa3, OpmdHdTa — B 9 pa3. CyllecTBEHHO yBETUYHIUCH
IUIOIIA M M JAPYIHX T'OPOJIOB, MOCETKOB, COMOHOB. OUeHb aKTUBHO HJAET MPUTOPOJHOE aYHOE
cTpouTenbcTBO. B mpubpexxHoi 30He baiikana mocTpoeHbI NECSITKH HOBBIX TYPUCTHUECKUX 0a3,
KEMIIMHTOB, IaHCMOHAaTOB W 30H OTHAbIXa, C COOTBETCTBYIOLIEH MHQPACTPYKTYpOH.
Taxoe e CTpOUTEIbCTBO BEAETCS B NMPUBICKATEIBHBIX JUISI OTIbIXa M TypH3Ma MECTHOCTSX Ha
Oeperax XyoOcyryna, y Cenenru u e€ npuTokoB, BOMM3u Ynan-baropa, Ha XaHrae, y MUHEPaTbHBIX
HMCTOYHUKOB U UCTOPUYECKHUX OOBHEKTOB.

B OGacceiine baiikasa HaxOoAWTCS MHOXECTBO MPOMBIIIJICHHBIX TEXHOTEHHBIX OOBEKTOB.
Camble 3HAUUTENbHBIC IUIOMIATU 3aHUMAIOT HPEANPHUITHS MO JOObIYE IOJIE3HBIX HCKOTAEMBIX:
KaMEHHOTO M Oyporo yriei, »ene3HoW pynbl, IBETHBIX M PEIKUX METaJUIOB, CTPOWMAaTEpUAIIOB,
U3BECTHSKA, Mpamopa M 30j0Ta. JlecATKM 30JIOTOHOCHBIX IPUUCKOB pa3z0OpOCaHbl IO
MHOTOYHCIICHHBIM TOPHBIM J0oiuHaM B Poccun u B Mourommu. Ceiiie 43 KM JOJUHBI CPEAHETO
tedeHus Tobl IpeBpaTIIINCh B CIUIONIHON PYIHUK 1O A0ObIYe 3010Ta (hoTo 38).

B pasubie ronmpl OOJIBIIME IUIOMAAM TPHUPOAHBIX HKOCUCTEM OBLUTH HApPYIIEHBI MPHU
CTPOMTENBCTBE  KPYMHBIX ABTOJOPOT M  BAOKHEHIIMX  IKEJIE3HOJIOPOXKHBIX  Marucrpainen
(Tpaccubupckas, BAM, TpancMoHroabckas u ap.).

Bonpiias 9acTe He pacmaxaHHBIX M HE 3aHATBIX TEXHOTCHHBIMU M CEIUTEOHBIMH OOBEKTAMU
CTEIHBIX U JIYTOBBIX SKOCHCTEM MCIIOJB3YeTCSl B KaueCTBE KOPMOBBIX yrojauil. B OCHOBHOM 3TO
nacTOMINa, IPUTOTHBIE IJIsl TOCE30HHOIO BhIIIAaca CKOTa B TEYEHHE BCETro roja. B mepByio ouepens
UCTIOJB3YIOTCS TPAaBOCTOM JIOJIMH, KOTJIOBMH M Hu3Koropuil (¢oto 39). Ha Xanrae u B
[Tpuxy0Ocyrynbe CKOT mac€rcss Ha BBICOKOTOPHBIX CTEMsAX M KoOpe3ueBbx nyrax (¢oto 40).
Kak mpaBuiio, KOJIMYECTBO CKOTa TMPEBBILACT EMKOCTh MACTOMIN, IOITOMY OYEHb OOJIbIINE
IUIOIIAX  YrOAMM  HAaXogITcs B COCTOSIHUM ~ CHUJIBHOM — MACTOMINHOW  JUTpEeccuu
(Ecosystems ..., 2019). B bypsartuun u 3abaiikanbe, TIe IUIOMAIN MACTOWIN MEHbBIIE, YeM B
MoHronuu, a 3HauMTENbHAS] YaCTh TIOMAIIIHUX JKUBOTHBIX HAXOJIUTCS HA CTOMIOBOM COJACPIKAHHH,
CYIIIECTBEHHAsI JIOJII KOPMOBBIX YTOJUi MPUXOAUTCS Ha CEHOKOCHI. BBIKAIINBAIOTCS TOWMEHHBIE U
JIECHbIE JIyra, BHICOKOTPABHBbIE YYaCTKH OCTEHNHEHHBIX JYIOB M JIYTOBBIX cremeil. B Monromuun
CEHOKOCOB MaJlo, MECTa IOKOCOB U MX IUIOLIaId HETTOCTOSHHBI.
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®oto 37. CoBpemennsiii Ynan-barop. Photo 37. Modern city of Ulaanbaatar.

®oto 38. JIoOb14a 3070Ta pa3pyiIuia NPUPOIHbIE FIKOCUCTEMBI B TosmHe p. Tona.
Photo 38. Gold mining has destroyed natural ecosystems in the valley of the Tola River.

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



BAXA, AHIPEEB, BOT' JJAHOB, JAHXXAJIOBA, IPOBLIIIEB, ITETYXOB, PYIIBIIIIEB 149

®oto 39. [IpearopHsie macToOMIIA HA BOCTOYHOM XaHrae (COMOH TaBUIpyndX).
Photo 39. Foothill pastures in the eastern Khangai Region (Tevshrulekh somon).

®oto 40. Beimac k0B Ha BEICOKOTOPHBIX KOOPE3UEBBIX JIyrax xp. TapOararai.
Photo 40. Grazing yaks on the high-mountainous kobresia meadows on the Tarbagatai Ridge.

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



150 DKOCHUCTEMBI BACCEMHA O3EPA BAMKAJL: LIU®POBAS KAPTA ...

B Gacceitne baiikana cozmana oOmmpHas ceTb 0co00 OXpaHSEMBIX MPUPOJHBIX TEPPUTOPHIA
(OOIIT): naumonansubie napku (HII), 3anoBennuku (3AIl), 3aka3HUKHA U pe3epBaThl, MAMSITHUKA
npupoasl, umewomue craryc OOIIT rocyaapCcTBEHHOr0o M pPErMOHAIBHOTO  3HAYEHMS.
[Tnomaas HEKOTOPBIX M3 HUX BKIIOYACT TAKXKE 3€MJIM COMPEACTBbHBIX PEUHBIX OacceiHOB.
Ha tepputopun Poccumn pacnonoxxeno 8 rocynapcrBennsix OOIIT: B Hpkyrckoit obmactu —
HIT «Ilpubaiikansckuity, 3AIl «baiikano-Jlenckuit»; B byparum — HII «TyHKkuHCKHMI» U
«3abaiikanbckuity, 3AIl «Jlxeprunckuit», «baprysunckuit» u «balikanbckuii»; B 3abaiikanbe —
HIT «Yukoit». Mx ob1as miomaas cocrapiuser 30763 kv’

B Mouronuu Tepputopust 6acceiina Bkimouaer 12 rocymaperBeHabix OOIIT: HIT «XyOcyrymny,
«Xopro-Topxuiin-Ilaran-Hyp», «Tapsararaiin-Hypy», «Xanrain-Hypy», «Hoén Xanraii»,
«Tymxun-Hypey, «lonuna OpxoHay, «XycrailH-Hypy» n «lopxu-Tapamx»; 3AIl «3an-XsHraii-
Byranuita-Hypy», «Mx-Bora-Yym» u «Xan-Xsutuit» (camas kpymaas OOIIT — 12270 kum?).

B cocraB rocynapctBennsix OOIIT Poccun u Mounronuu Ha Tepputropun OacceitHa baiikana
BXOJAT e11€ 27 MPUPOJHBIX 3aKa3HUKOB U pe3epBaToB (CaBeHkosa, 2002).

Co3nanue kapThl 3KocucTeM 03. baiikan

Ipunyunvl kapmozpaguposanus u ucxoouvie mamepuansi. Kapra COBpeMEHHBIX 3KOCHCTEM
OacceitHa 03. baiikan co3maHa — KaMepalbHbIM — OYTEM  METOJaMHU  DKOJIOTMYECKOTO
reouHgopmanronHoro kaptorpaduposanus (I'K), koTopsle mpeanonaralor aBTOMaTH3MPOBAHHOE
CO3/laHMe W HCIoJib30BaHMe KapT Ha ocHoBe [MC-texHomoruii #  reorpaguyuecKux
MH(GOPMAIIMOHHBIX CHUCTEM, BKIIOYAIONIUX 0a3bl KapTorpa(uyeckux MaHHBIX M TeoTrpapuuecKux
sHanuii (bepnsat, 1997). IIpu skonorudyeckom 'K B xaduectBe 0a30BOMl KapThl paccMaTpHUBACTCS
KapTa COBPEMEHHBIX 9KOCHCTEM, C KOTOPOM COTNIacyloTCs BCE OCTalbHbIE pa3padaThiBacéMble KapThl
(baxxa u gap., 2013). DOxonormueckoe I'K, ocHOBbIBaromieecss Ha CymMMe Treorpauyeckux u
9KOJIOTMYECKUX 3HAHUM, BKIIOYAECT aHAJIU3 UCXOJHBIX KapT, JUTEPATYPHBIX U HCCIEN0BATEIbCKUX
(OHIIOBBIX MaTEepHAaJOB, KOMIUIEKC Pa3pabOTKU M COCTABICHHS KapT C MCIOJb30BAHUEM JAHHBIX
muctaHimoHHoro 3oHaupoBanus ([33) u ['MC-rexHonoruii.

Hcxoonvie mamepuanvl. JIns TEppUTOPUATBHOTO WM PETMOHAIBHOTO IJIAHWPOBAHUS
MEpOINPUATUIT  PAaLMOHAIBHOTO  IPHUPOJOIOJB30BAHUS U YIPABIEHUS  HCIIOJIb30BAHUEM
BOCTIOJIHAEMBIX MPHUPOJHBIX pecypchl Hambojee BOCTpeOOBAaHbI TEMAaTHUYECKHE KapThl CPEIHErO
ypoBHs, T.e. MacmTaboB oT 1:100000 mo 1:1000000, oTBewaromiue 3amadyaM IUIAHUPOBAHUS
PalMOHAJIBHOTO TMPUPOIOIOJIB30BAHNUS HAa PETMOHAIBHOM YypoBHE. TemaTrmdeckue KapThl TaKUX
MaciTaboB  MOTYT  HCIOJIB30BaThCSl KAk Ul  HAYYHO-TIPUKIATHBIX ~ HCCICJOBAaHUNA H
IIPOTHO3UPOBAHUS  BO3MOXKHOT'O  COCTOSIHMS ~ NPUPOJHOW  cpeabl IpU  aJIbTEPHATHBHBIX
BO3JICHCTBUAX, TaK U JUISI CUCTEMATHUUYECKOTO PETMOHAIBHOIO I'€03KOJIOIMYECKOI0 MOHUTOPHHIA
COCTOSIHUS COBpeMeHHBbIX 3kocucteM (baxa u ap., 2013).

KapTbl HazeMHBIX OKOCHCTEM TMPEIOCTaBIAIOT 0a30BYyI0 HWHGOpPMAIMIO Uil HM3YYECHUs
COCTOSIHUSI ~TPUPOJHBIX PECYpCOB U  pa3pabOTKH  MEpPONPUSATHA 1O  PalMOHAIBHOMY
IIPUPO/I0IIOJIE30BAHUIO.

[Ipy MOArOTOBKE MNpEABAPUTEIBHON JETEH/Ibl KapThl COBPEMEHHBIX 3KOCHCTEM OacceiiHa
03. baiikan u 1eneHanpaBieHHOTO JemU(PUPOBAHHS MaTEepPUaIOB KOCMHUYECKOW ChEMKH ObUIH
UCTIOJIb30BAaHbl, KPOME TEMaTHYECKMX JIMTEPATypHBIX MCTOYHHUKOB, Pa3HOOOpa3HbIe paHee
CO3/IaHHBIE ABTOPCKUE KapTOorpa(uyecKue 1 MojieBble ONMUCcaTebHbIE MaTePHAIBL.

1. OnyOnukoBaHHBIE HCTOYHHMKH, COJEPXKAIIME MEJIKO- U CpeIHeMAaclITaOHbIe pEerHOHaIbHbIC
KapThl 9KOCHCTEM M pPAaCTUTENBHOCTH, B T.4. KJIIOUEBBIX YYaCTKOB, 0CO00 OXpaHSIEMbIX
IIPUPOJHBIX TEPPUTOPHI, palioHOB (coMOHOB) U T.1. (KymunoBa u 1p., 1985; Uepnonosa, 2003;
JKkocucteMsl ..., 2005; Oxkomormueckuit ..., 2015; Codpono, 2015; Ecosystem ..., 2019;
Cagenkosa, 2002).
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2. OnyOnuKoBaHHBIE MaTepuajibl O MOYBEHHOM IOKpoBe: [ocynapcTBeHHas MOYBEHHAs KapTa
CCCP macmra6a 1:1000000 (PyxoBuu u ap., 2013), peruoHanbHble TIOYBEHHBIE KaPThI Pa3HBIX
MmacmtaboB (Ydumiena, 1963; Lpioxkutos, 1971; Hanmonanehsrii ..., 2011; YoyryHos u ap.,
2012; Dxonoruyueckui ..., 2015) u apyrue nmyOoauKanuu, NocBsIIEHHbIE TouBaM balikaabcKoro
Oacceitna (ITomesoii ..., 2008; Xanbaartap, 2010; JlebeneBa u mp., 2012; YOyryHoB u ap.,
2018).

3. KapThl 3KOCHCTEM U aHTPOIOTEHHON HAPYIIEHHOCTH HKOCHUCTEM (BKIIOYAs OMYOJUKOBAHHBIC)
13 MoaenpHBIX TOMUTOHOB (B ocHOBHOM B MacmTade 1:200000) u 19 kmro4eBbIX y4acTKOB (B
macmradax 1:5000-1:10000), pacnosoKeHHBIX B Pa3NUYHBIX yacTsax Oacceiina baiikama Ha
tepputopur Mounromnuu u Pecniyonuku bypstust B Poccun.

4. W3 ¢$OHIOBBIX MaTepUAIOB HCHOJIb30BAIUCH PAa3HOBPEMEHHbIE aBTOPCKHE KapTorpaduyeckue
IIPOU3BEACHHUS UCCIIETYEMON TEPPUTOPHH.

5. Kaprorpadpuueckue [TaHHbIE YTOYHSUJIUCH M JONOJHSUIUCH MAapIIPYTHBIMH aBTOPCKUMU
ONMCAHUSAM YJYACTHUKOB MHOT0JIETHUX NoJieBbIX ucciaenoBanuiit CPMKBED PAH u AHM.

6. Marepuansl nemudpupoBanus penbeda OacceitHa mo marepuanam J[33 ¢ ucnonpzoBaHHEM
tonorpapuueckux kapt wmacmrtadbom 1:200000 u moAroroBiieHHas Ha 3TOM OCHOBE
npeaBapuTeNibHas paboyas JereH/1a KapThl SKOCUCTEM.

7. Hna nemmdpupoBaHHS SKOCHCTEM M B KauyeCTBE €IUHOW KapTorpapuueckoid OCHOBBI
WCIOJIb30BAHBl  JAHHBIE AKTYaJlbHOM KOCMHYECKOM CBHEMKH CPEIHETO UM KPYIHOTO
MPOCTPAHCTBEHHOTO pa3pelIeHus, odydeHHbIe ¢ anmnaparoB Spot 6/7 u Landsat 8 (OLI), B Tom
qHCcIIe aHAIM3UPOBATIMCH CHUMKH ¢ MHTEepHET-caiita Google.Earth (2022).

Hcnonbs3oBaHue HOBEHIEH IUCTAHIMOHHOW MH(OPMALMU TO3BOJIAET IMOJYYUTh Hambosee
00BEKTUBHYIO KAPTUHY COBPEMEHHOM MPOCTPAHCTBEHHOW CTPYKTYPBI IKOCHCTEM, UX COCTOSIHHS U
pacripeielieHUs] aHTPOIIOTEHHBIX (hakTOpOB Aectadbunu3aiuu skocucteM (baxa u ap., 2013).

Hewugpuposanue penvegpa u noodcomosexa yughpogoi KOHmMypHOU O0cHo8bl. II0CKOIBbKY
UCXOJIHBIE KapTorpaduyeckue MaTepuaibl UMENU pa3ndHble MacTalObl, TO A HOArOTOBKH
JereH/bl ¥ co3/laHus pabodel Bepcum cpeanemacmTabHoU (1:500000) kapTbl sKOCHCTEM OBLIO
HEOO0X0AMMO, C Y4€TOM JONMYCTHMMBIX B KapTorpaguu MHMHUMAIBHBIX pPa3MEpPOB KOHTYpPOB,
BBITIOJTHUTH TPAaUUECKYI0 U CMBICTIOBYIO JU((depeHIINAINIO COAEepKaHUsI KapT MEJIKOro MaciTada
U TeHEpAIM3alMIo COJIepKaHUs KapT 0ojiee KPYITHOTo MaciTada.

CpennemaciitabHass KapTa JOJDKHA BBIIIOJHUTH 337ady HWHBEHTApPH3allMM COBPEMEHHBIX
Ha3eMHBIX TPUPOJHBIX M AHTPOIOTEHHBIX 3KOCHUCTeM OacceiiHa baiikama u oTpa3uTh OOJBIION
00BEM pazHO0Opa3HOi HHPOPMAIIUK 00 UX CTPYKTYPE, MECTONIOJIOKEHUH (B T.4. B Teorpaduyeckux
KOOpAMHATAaxX), 3aHUMAeMOH IIOIIAH, a TAKKE COJIEpKaTh CBEJACHUSI 00 OCHOBHBIX KOMIIOHEHTaX
I1TK: xapakrepe penbeda, IKOTOTHIECKUX 0COOCHHOCTAX, MOUYBEHHO-PACTUTEIHHOM ITOKPOBE.

Pa3zpaboTka KOMIUIEKCHOM XapaKTEPUCTUKUA BHYTPEHHEH CTPYKTYpPBI COBPEMEHHBIX YKOCUCTEM
IIPU BBINIOJHEHUU PAOOT MO reoMH(GOPMAIMOHHOMY KapTOTrpadupOBaHUIO OMHUPACTCS HAa aHAIU3
MaTepHuasioB IPEAbLAYIIUX UCCIECIOBAHUNM H3ydyaeMO TeppuTopun. HenocpencrseHHas moarotoBka
KOHTYPHOU Harpy3ku 0a30BBIX KapT IMOJHOCTbIO OCHOBBIBAETCS Ha MaTepHajiax AUCTAHIIMOHHOTO
30HAMpOBaHUS, a JoOble JaHHble J[33, wucnonb3yemble Ui LENed  KOJIOTMYECKOTro
reoMH(pOPMALIMOHHOTO KapTorpa(upoBaHusi COBPEMEHHBIX JaHIIIA(TOB U SKOCUCTEM, HYXAAIOTCS
B TEMAaTUYECKON MHTEpIIpeTaluH, T.¢. B Aemudpupoanuu (baxa u np., 2013).

Jns  oToOpaxkeHMs  TPOCTPAHCTBEHHOM  BapHaOENbHOCTH  DKOCHCTEM  HAa  OCHOBE
nemudpupoBanus Obuta pazpadoTaHa UdpoBast Cloi-kapTa MOPPOreHETHUECKUX TUIIOB perbeda.
C Hamieil TOYKHM 3peHHs, IMEHHO CTPYKTypa penbeda, oToOpakaromas crneunpuky ero JUHAMUKH,
JOJDKHA BBICTYNATh B KAaueCTBE OJHOIO M3 KIIIOYEBBIX MapameTpoB mis auddepenumanuu psaa
HKOJIOTUYECKUX (PaKTOPOB U MMOYBEHHO-PACTUTEIBHOTO MOKpoBa. M3BeCTHO, UTO 11l OTOOpaKeHUs
TEKYyIIEH IeTepOreHHOCTH 3KOCUCTeM (JaHamadroB) Hanbosiee 3HAYMMBIM MapaMeTpoM penbeda
ABJIIETCS XapaKTep €ro BIMSHUSA Ha BEIECTBEHHO-dHEpreTudeckue notoku (Apmann, 1975;
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HbsikoHoB, Ily3auenko, 2004). MMeHHO BBIENEHHE JIOKYCOB PACCEMBAHMS WIM AKKYMYIISALUU
BEIIECTBA M DHEPIrUM, a TaKkKe CTeNeHb MOOMIM3AIMM TeX WM UWHBIX IPOJYKTOB
(YHKIMOHUPOBAHUS 3KOCHCTEM, IMOMOTAET CJeNaTh BBIBOA O TOMO-AMHAMUYECKOM COCTOSIHUU
HKOCHUCTEMBI B IIEJIOM U O BO3MOYKHOCTHU JaJbHEHIIEro ee pa3BUTHs. B pe3ynbrare ObUIN BBIICICHBI
CIIEAYIOIINE OCHOBHBIC IapaMeTpbl penbeda, BHICTYMAOUIME B KauyecTBE KapTorpaduyeckux
eIMHMUII.

e MecTa akKyMyJSIIUM BELIECTBA U SHEPrHH, (HOPMHUPYIOUIHECS B 3aMKHYTHIX JIOKOMHAX
(KOTJIOBHMHAX), JHUINAX PO3MOHHO-TEKTOHMYECKHX BPE30B C MOKATBIMU M IUIOCKUMH CKIOHAMU
(kpytuszHO# 10 9°). Bhljenenre qJaHHBIX MECT OCYIIECTBISIIOCH NMPU OMOIIM psijia MHCTPYMEHTOB
Hydrology u Surfacea B mporpammubix makerax ArcMap 10.6 u Saga Gis ¢ HCHOJIb30BaHHEM
MOCTPOEHHBIX ITM(PPOBBIX MoJenell penbeda Ha OCHOBE OTKPBITHIX JaHHBIX [eonormueckoi
ciyx0b1 CIIIA (USGS, 2021). [Ins BeraeneHus: 06IacTeil akKyMyJIISIUN HUCIIOIb30BATMCH MHICKCHI
TWI (Topographic Wetness Index) u TPI (Topographic Position Index), ¢ynkmms Sink,
nononHUTENbHBIN Moayns Slope Position Classification u mocTpoeHHBIE pacTpbl TAIbBETOB IMPH
nomoinu uHCcTpyMenToB Hydrology (Moore et al., 1991; Sorensen et al., 2006; Ma et al., 2010;
Kopecky, Cizkova, 2010; Rézycka et al., 2017; Kecexns u ap., 2019).

e MecTa M3HAYAIBHOTO PACCEMBAHUS BEIECTBEHHO-IHEPI€TUUECKUX MOTOKOB. B KkauecTBe
TaKUX MECT BBICTYNAIOT MpPHUBEPIIMHHBIE TMOBEpXHOCTU (rpebHu). Bwinenenwe rpebHel wu
MPUJIETAIOIIMX K HUM obnacteit ocymiecTBisuiocsk npu nomoinu unaekca TPI (Topographic Position
Index) u monyns Slope Position Classification (Weiss, 2000; Tagil, Jenness, 2008; Mokarram
et al., 2017).

e Jlo3umuu TpaHCoOpTa BeIIeCTBA — Y4acTKU penbeda KpyTH3HOW Oonee  4°.
Jlnst oroOpaXkeHHsT XapakTepa TPAaHCIOPTa BEIIECTBAa CKIOHBI ObUIM pa30UThI HA HECKOJBKO TPYIIIL:
OYeHb mojorue u nojiorue (A0 8°); cpemneit kpyTusHbl U mokateie (8-15°); kpyteie (1o 30°) u
oueHb KpyThie (6onee 30°).

e MecTa aKKyMyJISLUU U KBa3HaKKyMYJISIIIMK BEIECTBA, NMPUYPOUYEHHBIE K peKaM (IONMBI
U TEPpAachl).

[ToMuMO BBIENEHHS AUHAMHYECKON COCTABISIOMIEH OBIJIO BaXKHO TaKKe OTOOPa3UTh YPOBHH
penbeda U CTEereHb TeTePOreHHOCTH €ro COCTABHBIX MOP(OIOTMUYECKHX YacTel, TO €CTh XapakTep
pacwIeHEHHOCTH. AHaIM3UpPysd CTPYKTYpy rpaduka pacnpeneiaeHuss BBICOT IO TEPPUTOPUHU
Oacceifna 03. baiikan, ObUTH BBIIEICHBI TPU BBICOTHBIX MOsica (BTOpoil mudpoBoii OJIIOK KapThI):
1500 m n.y.m. BC u nmxke, 1501-2000 m H.y.Mm. BC u Bbiie 2000 m n.y.M. BC. Ilo xapakrtepy
pPacwIEHEHHOCTH (BEPTHUKAIBHOW M TOPU30HTAJIBHOM) BBIIICONUCAHHBIE KapTorpaduyeckue
enuHUIBl (KpoMe TOHWM W Teppac IO NpPUYMHE HUX HEOOJBIIOW MIUPUHBI Uil JeTaIbHOU
mipdepennuanmn B MacmTabe  1:500000) ObTM  TOMENEHBI HA  TPH  KATETOPUU:
MEJIKOpacwIEHEHHbIE, CpeJHEpacuICHEHHbBIE, CUIIBHO- U OUYEHb CUJIbHOPAcUJIeHEHHbIE. B utore ObL1
BbiienieH 31 mopdorenernueckuit  tun  penbeda  (tabm. 1). IudpoBas  croii-kaprta
MOpP(OTeHeTHYECKUX THUIIOB pebeda cTajga KOHTYPHOH OCHOBOM (KapTorpauuyeckuM KapKacoM)
IUISL CO3/IaHUS KAPTHI AKOCHUCTEM.

ITpu pabote Han kapToil sxocucteM baiikambckoro OacceifHa B mpoliecce Aemu(ppUpoBaHUS
KOCMHUYECKUX CHUMKOB (PMKCHPOBAIUCH HE TOJBKO (OpPMBI penbeda, HO TaKKe OTMEYAIUCh BCE
0COOEHHOCTH HIKOJIOTUYECKOTO CTPOCHMS TEPPUTOPHHM Ha MOMEHT CBhEMKH, KOTOpPbIE MO3BOJIIA
YBHUJIETh pa3pelaromias crnocoOHOCTh (hOTOKaMephl, U aHTPOIIOTEHHbIE 00BEKTHl. B nmanmpHeiimem,
IIPU CPAaBHEHUH IOJYYCHHON MHPOpPMALUU C KapTOrpapuuecKUuMH MaTepualaMyd MpPOILJIbIX JIET,
BBISIBJISUTMCH NPOU3O0IIEIIINE U3MEHEHUS IPUPOTHON CUTYaIlMH, KOTOPBIE 3aTeM ObUIN YYTEHBI TIPU
COCTaBJICHUH KapThbl. B mepByio odepenp — 3TO0 pacuIMpeHue WM BOSHUKHOBEHHE HOBBIX OOBEKTOB
TEXHOTEHHOT'0 XapakTepa: JOOBIYHM MOJIE3HBIX UCKOMAEMBbIX, CTPOUTENIBCTBA, TPAHCIIOPTHBIX MYTEH,
HACEeNEHHBIX IYHKTOB, BBIPYOOK M pacmaxaHHBIX TEPPUTOPUN TOJ CEeIbCKOXO3SHCTBEHHBIC
KYJBTYPBI, JIECOTIOCA/IKU U T.1. Ha CHUMKax YUTaINCh TaKKe MACIITA0OHbIE H3MEHEHUS IPUPOTHOTO
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MIPOUCXOXKCHHUS — 00BaIIbI, OMOJI3HH, CMEIIeHNE OeperoBoil JIMHUM 03Ep U PEK, a TAKXKe MPUPOTHO-
AQHTPOIIOEHHOI0 — JIECHBIE TapH, OYard BOJHOM M BETPOBOM 7po3uu. Takue HapyleHus
IIEJIOCTHOCTH 3KOCHUCTEM HOCST, B OOJIBIIMHCTBE CIy4aeB, HEOOpPATHMBIM XapakTep, MOCKOIbKY
MOJIHOCTBIO MEHSIOT BCE NPUPOAHBIE COCTABIISAIONIME HA3eMHOM OSKOCHCTEMBI:  peibed,
TUAPOJIOTUYECKUN PEXUM, CTPYKTYPY IIOYB M IMOJCTUIAKOLIUX IIOPOJ, PACTUTEIBbHBIA IIOKPOB, U
IIPUBOJAT K KapAMHAIBLHON CMEHE YKOCUCTEM.

Taoauna 1. Mopdorenernueckue Tumsl penbeda Oacceitna o3. baiikan. Table 1. Morphogenetic
types of relief of the Baikal Lake basin.

Kurou 3HaveHue

1 Peunsle noiimsl 1 1-51 npuo3epHast Teppaca

2 | Peunsle Teppacsl, 2-s 1 3-1 IpHO3EpHBIE TEPPACHI

3 | CybaspasibHbIE ICTBTHI

4 | llogropusle meidpl, KOHYChI BBIHOCA, TPOTIOBUATBHBIC BAJIBI

5 Cnabopacunenennsie (riryounoi g0 100 M) mokateie u cpeiHel KPYTU3HBI CKIOHHI (710
15°) nmxnero runcoMmerpuyeckoro ypoBHs (10 1500 m H.y.M. BC)

6 Cpennepacunenensslie (100-230 m) nokaTsie U cpeHEN KPYTHU3HBI CKIIOHBI (10 15°)
HIDKHETO ruricomerpudeckoro ypoBHs (10 1500 m H.y.Mm. BC)

7 CunbHopacuieHeHnblie (231-420 M) mokatble ¥ CpeHEN KPYTU3HBI CKIOHBI (10 15°)
HIDKHETO ruricomerpudeckoro ypoBHs (10 1500 m H.y.Mm. BC)

] Ouenb cunbHOpacuieHeHHbIe (Oosiee 420 M) IOKaThIe ¥ CPeHEN KPYTU3HBI CKIIOHHI (10
15°) nmxnero runcoMmerpuyeckoro ypoBHs (10 1500 m H.y.M. BC)

9 Cpennepacunenennsie (100-230 M) KpyTbie 1 O4€HBb KpyTble CKIIOHBI (6omee 15°)
HIDKHETO ruricomerpudeckoro ypoBHs (10 1500 m H.y.Mm. BC)

10 CunbHopacuneHennsle (231-420 M) KpyTbie 1 O4€Hb KpyTble CKIIOHBI (Oomee 15°)
HIDKHETO ruricomerpudeckoro ypoBHs (10 1500 m H.y.Mm. BC)

11 Ouens cunbHOpacwieHeHHbIE (6osee 420 M) KpyThie U OYEHb KPYThIe CKIIOHBI (Ooee 15°)
HIDKHETO ruricomerpudeckoro ypoBHs (10 1500 m H.y.Mm. BC)

12 Cnabopacunenennsie (riyouHoi 10 100 M) mokarteie U cpeHel KpYTU3HBI CKJIOHBI (110
15°) cpennero runcomerpuyeckoro yposHs (1500-2000 m H.y.M. BC)

13 Cpennepacunenensslie (100-230 m) nokaTsie U cpeAHENH KPYTHU3HBI CKIIOHBI (J10 15°)
cpennero runcomerpudeckoro yposHs (1500-2000 m H.y.M. BC)

14 CunbHo pacuneHeHHble (231-420 M) nokaThle U CpeAHEN KPYTU3HBI CKIOHHI (10 15°)
cpennero runcomerpudeckoro ypoBHs (1500-2000 m H.y.M. BC)

15 Ouens cunpHOpacuwieHeHHbIE (Oosee 420 M) mokaTble U CpeaHel KpYTH3HBI CKIOHBI (J10
15°) cpennero runcomerpuyeckoro ypoBHs (1500-2000 m H.y.M. BC)

16 Cpennepacunenennsie (100-230 M) KpyTbie 1 04€HBb KpyTble CKIIOHBI (6omee 15°)
cpenuero runcomerpudeckoro yposHs (1500-2000 m H.y.M. BC)

17 CunpHopacuneHeHHbIe (231-420 M) KpyThie U OYEHBb KPYyThie CKIIOHBI (Oomee 15°)
cpennero runcomerpuyeckoro ypoBHs (1500-2000 m H.y.M. BC)
Ouenb cunbHOpacuieHeHHbIe (Oosiee 420 M) KpyThie U OYE€Hb KPYThIe CKIOHBI (6omee 15°)

18 cpennero runcomerpudeckoro yposHs (1500-2000 m H.y.M. BC)

19 Cnabopacunenennsie (riyouHoi 10 100 M) mokarteie U cpeHel KpYTU3HBI CKJIOHBI (110
15°) Bepxuero runcomerpuueckoro ypoBHs (cbimie 2000 m H.y.M. BC)
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IIponomxenue Tadauns 1.

Kiou 3Hauenne

20 Cpennepacunenennbie (101-230 M) mokateie ¥ cpeHE KPyTU3HbI CKIOHBI (10 15 rpan)
BEpXHero runcoMmerpuueckoro yposss (cabiiie 2000 M H.y.M. BC)

71 CunpHopacuneHeHHble (231-420 M) nokaTble ¥ cpeiHel KPYTU3HbI CKIOHBI (10 15°)
BEpXHero runcoMmerpuueckoro yposss (cabiiie 2000 M H.y.M. BC)
Ouenb cunbHOpacuieHeHHbIe (Oosiee 420 M) IOKaThIe ¥ CpeHEN KPYTU3HBI CKIIOHHI (10

22 o
15°) BepxHero runcomerpuueckoro yposHs (cbiie 2000 M H.y.M. BC)

23 Cpennepacunenennsie (100-230 M) KpyTbie 1 O4€HBb KpyThble CKIIOHBI (Ooiee 15°)
BEpXHEro runcomerpuueckoro yposus (6omee 2000 m H.y.M. BC)

24 CunbHopacuneHennsle (231-420 M) KpyTbie 1 O4€HBb KpyTble CKIIOHHI (6omee 15°)
BEpXHEro runcomerpuueckoro yposss (6omnee 2000 m H.y.M. BC)

75 Ouens cunpHOpacwieHeHHbIE (6osee 420 M) KpyThie U OYEHb KPYThIe CKIIOHBI (Ooee 15°)

BEpXHEro runcomerpuueckoro yposss (6omnee 2000 m H.y.M. BC)

26 | Jlnuia 3po3MOHHOM CETH, HE OTHOCSIIIUECS K COBPEMEHHOU TUAPOCETH

27 | IlpuBeplINHHBIE TOBEPXHOCTH HUYKHETO TMIICOMETPUUYECKOTO YPOBHS

28 | IIpuBepuInHHBIE TOBEPXHOCTH CPETHETO THUIICOMETPUUYECKOTO YPOBHS

29 | IIpuBepLIMHHBIE TOBEPXHOCTH BEPXHETO TMIICOMETPUYECKOTO YPOBHS

30 | JlHuIila ropHBIX JOJIMH (BBICOTOM JI0 3 M)

31 | MexropHble KOTJIOBUHBI, CUIILHO 3aMKHYThIE ICTIPECCUU

Iloocomosexa yugposozo cnoa «llougvly. TpeTbuM KpyMHBIM OJOKOM HU(POBOM KapThl
9KOCHCTEM BBICTYIIAET MOYBEHHBIN MOKpOB Teppuropuu. Cioi «IIouBb» A MOHIOJIBCKOW YacTH
OacceiiHa ObLT MOJTOTOBJIEH Ha OCHOBE KapThl MOuB OacceiiHa o3. baiikan macmraba 1:5000000
(ITousbr, 2015). IlouBsl poccuiickoii uyacTH OacceliHa ObUIM TMOJIyYeHBl HA OCHOBAHUU
MHTEPNOJIALMU NOYBEHHBIX KapT u3 «HanwmonampHOro armaca mousB Poccuiickoit ®enepaunmny
(2011) Ha cooTBercTBYIONIIME CYOBEKTH B MacuTade 1:2500000. MHTEprionupoBaHue MOYBEHHOTO
MOKPOBA JUII HEKOTOPBIX THUIIOB W TMOJATUIOB IOYB IPOU3ZBOJMIOCH HA OCHOBAaHMM OOIIUX
3aKOHOMEpPHOCTe  (OpMHUpOBaHMS  MOYBEHHOTO  TOKPOBa  HA  JIAHHOH  TEPPUTOPHH
(YOyryHoB u ap., 2018), yTOYHSIIOCH W JOTONHSUIOCH HA OCHOBE ApPXHMBHBIX M MHOTOJIETHUX
JAHHBIX TOJIEBOro m3yueHus nouseHHoro nokposa B CPMKBD PAH u AHM, a Takxke yxe
OIyOJNIMKOBAaHHBIX MOHOTrpaduil u crareil. XapakTepucTHKa MOYB OblIa MepeKiIacCuPpHUIUpPOBaHa
COIJIaCHO COBPEMEHHOU KITacCUpUKaIIU MOYB Poccun (IdumoB u ap., 2004).
Bonbmas mpoTsHKeHHOCTh TeppuTopuH OacceifHa 03. baiikanm ¢ 1ora Ha ceBep Npenonpeeiser
LIMPOTHO-30HAJIBHBIE CMEHBI [TIOYBEHHO-PACTUTENBLHOIO NOKpoBa. IIpu npoaBukeHun ¢ 3anana Ha
BOCTOK TpaHC(OPMAaILMU BO MHOTOM CBSI3aHBI C BIMSHHUEM SKOCHCTEM CONPEACTbHBIX TEPPUTOPHIA,
U3MEHEHUSIMU CTENEHU KOHTHHEHTAJIbHOCTU u apuIHOCTU KJIMMaTa.
[Ipeobnananue ropHbIX JaHIIIA(TOB OTPAXKAETC B  BBICOTHO-TIOSICHBIX W SKCHO3UIIMOHHBIX
pa3NUYMsIX PACTUTENILHOCTH M TIOYB, BO BIMSHUU Ha MX paclipe/ielieHne KOTIOBUHHOro 3¢ dekra u
MHOT000pa3usi 3KOJIOTUYECKUX YycioBHil. CyllecTBEHHAa TakKe poOJb MEp3JI0THI, XapakTepa
MOYBOOOPA3YIOIIUX TTOPOJ, SBOIIOIUH JIAHAIMA(TOB B UCTOPUIECKOM MAcIITa0e U MX U3MEHEHUH B
pe3yibTaTe aHTPONOTEeHHOTO Bo3aeicTBUA. KoMOMHAnuuM mous, 0ObEAMHEHHBIX MPAKTUYECKH B
KaX/10M KOHType 1u(ppoBoro ciosi «I[1ouBb», HAPSAMYIO CBSI3aHBI C BBICOTHOW M 3KCIIO3UITUOHHON
middepeHnnaneii MU - ONpPENENAIOTCS  XapaKTepoM Me30- U MHKpopenbeda, a Takxke
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HEOTHOPOJHOCTHIO TTOYBOOOPA3yIOMIMX MOPOJ. BOJNBIIMHCTBO MOYB BBIJIENSAETCS HA YPOBHE THIIA,
peke MOJATHIA COTJIACHO COBPEMEHHOM KiacCH(pUKalMK MOYB Ui TeppuTopuu Poccum wu
Mouromuu (Iumos u ap., 2004; Ilonesoit ..., 2008; Yoyrynos u np., 2012). Knaccuduxanus
nouB Oacceifna baiikana npusenena B Tabnuue 2.

Ta6auua 2. Jlerenga-pacmudpoBka kK kapTe «IKOCHCTeMBI OacceitHa 03. baiikam» mis mous.
Table 2. Soils legend for the map «Ecosystems of the Baikal Basiny.

Kurou

3HaueHue

JIuTO3eMBI U METPO3EMBI B COYETAHUU C KPHO3EMaMH U MOI0ypaMu

JIuto3emsl ¢ nerpozemMamu

Kpuo-nmito3emsl rpy0OTyMyCOBBIE € Tliee3eMaMt U T0A0ypaMu

Kpuo-nmuto3emsl NEperHOHHO-TEMHOTYMYCOBBIE B COUETAHUU C [JIe€3eMaMu

JInTo3eMBI TEMHOTYMYCOBBIE B COUYETAHUU C CEPOTYMYCOBBIMU JIUTO3EMAMHU

I'nee3embl 1 TOphSHO-TIIEE3EMBI

TopdsiHO-TIEe3eMBI U TOPPSIHO-TUTO3EMBI

Kap0o-11To3eMbl TEMHOTYMYCOBBIE B COUETAHUU C KapOOIUTO3EMaMU TIeperHOMHO-
TEMHOT'YMYCOBBIMHU

O 0 ||| n|h|WVWIN|—

KapOo-n1To3eMbl eperHoifHpie B COYETaHUHU ¢ KapOo-TUTO3eMaMi TEMHOT'YMYCOBBIMU

10 | IleperHoifHO-TEMHOTYMYCOBBIE U TIEpETHOHHO-MeTaMopdudeckue

11 | KpuoseMsl B coueTanuu ¢ noadypamu

12 | TopdsiHO-KpHO3EMBI B COUETAaHUH C TOPPSIHO-TI0I0YpaMu

13 [TonOyph! TUTTMYHBIE U TPYOOTYMYCHPOBAHHbIE TIOUBHI B COUETAHUHU C JIEPHOBO-
non0ypamu 1 TophsaHO-1010ypaMu

14 | IloxOyps! onoa30I€HHbBIE U IOA0YPHI MILTIOBUATBHO-KEIIE3UCTHIC

15 [TonOype! 1 6ypo3eMbl IpyOOTyMyCOBbIE B COUETAHUH C AEPHOBO-TIOA0YpaMu
OTI0/130JICHHBIMU

16 | IloaOyps! 1 O30JBI B COYETAHUH C AEPHOBO-IIO130JIaMHU

17 Bypo3embl rpy0OryMycoBBI€ B COYETaHUH C TEMHOT'YMYCOBBIMH OCTaTOYHO-
KapOOHATHBIMU

18 | JlepHOBO-110/130J1b1 ¥ TIOJ30JIBI B COYETAHUH C JIEPHOBO-TI0I30TUCTHIMU

19 | JepHOBO-IOAOYPHI C IEPHOBO-MIOA0YpaMU OTIOI30JIEHHBIMHU

20 TemMHOTYMYCOBbIE TUITMUHBIE B COYETAHUH C TEMHOTYMYCOBBIMH
MeTaMop(pU3MPOBAHHBIMU

71 TemHOTYMYCOBBIE METaMOP(QHU3HMPOBAHHBIE B COYETAHUHU C TEMHOTYMYCOBBIMHU
rJIeeBaThIMU

22 | CBeTJIOryMyCOBBIE C KallITAHOBBIMU

73 TemMHOTYMYCOBBIE OCTaTOYHO-KapOOHATHBIE B COUETAHUU C YEPHO3EMAMHU JAUCIEPCHO-
KapOOHATHBIMU

24 ["opHbIe YepHO3eMbI TUCTIEPCHO-KapOOHATHBIE MAJIOMOIIHbIE IIEOHUCTbBIE B COUETAHUU C
MaJIOMOITHBIMH HIEOHUCTHIMH YEPHO3EMaMHU

75 ['opHbIE TEMHO-KaIITAHOBBIE MAJIOMOIIIHbIE [IIEOHUCTHIE B COYETAHUH C TEMHO-

KalllTaHOBbBIMHU
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IIponoxenue TadauNbI 2.

Kurou 3HaueHue

26 FopHHe KalllITaHOBBIC MaJIOMOIIIHBIC H_IC6HI/ICTI>IC B COUCTaHUHU C KallITAHOBBIMU

27 | Tlon3o0Jibl ¥ 1EPHOBO-TIOA30JIbI

28 | J1epHOBO-IIOA30JIUCTHIE U TIOJI30JIUCThIE

Cnabo-no301cThie OOPOBBIC MECKU B COUYETAHUH CO CIIA000TIOI30JICHHBIMH TTECYaHBIMU
MOYBAMH

29

30 HepHOBO-HOH?)OJIBI TJICCBBIC B COYCTAHUU C JCPHOBO-ITIOA30JIUCTO-TJICCBBIMU

JlepHOBO-TIOA0YPHI M cEpble METaMOP(PHUECKIE B COUCTAHUH C MTOA0ypaMu

31
rpy0OryMyCcHpOBaHHBIMU

32 | JlepHOBO-1IO0YpHI U TICAMO3EMBI TYMYCOBBIE B COUETAHUU C MOAOYpaMu

33 | TemHocepble U TEMHOCEpBIE MeTaMOpdrudeckue

34 | Cepsie MeTamMopduUecKHe U cepbie

35 | 'ymycoBo-rupoMeTaMoppuyeckre B COUCTAHUN C TEMHOTYMYCOBBIMHU

36 | IleperHoitHO-TIEEBbIE U IEPETHONHO-KBA3UIIIEEBBIE

37 | UepHO3eMBI KBA3UTJICEBBIE H YEPHO3EMbI THAPOMETaMOP(PU3UPOBAHHBIC

38 | UepHO3eMOBUAHBIE B COUECTAHUU C TEMHOT'YMYCOBBIMU METaMOP(GH3UPOBAHHBIMH

YepHO3eMbI JUCTIEPCHO-KApOOHATHBIE B COYETAHUH C YEPHO3EMaMHU
THJIpOMETaMOP(HU3UPOBAHHBIMHU

39

40 | TeMHO-KaIITaHOBBIE M TEMHO-KAIITAHOBHIE TYpOUPOBAHHBIE

41 Kamrranossle 1 KalTaHOBBIE MAJIOMOIIIHEBIE

Kammrranossie ruipoMeTaMoppU3UPOBAHHBIE B COYETAHUH C KALITaHOBBIMHU
TypOUpPOBaHHBIMU

42

Topdsabie 3yTpohHBIE B COYETAHUU C TYMYCOBO-THAPOMETaMOP(HUIESCKUMU U

43 o
NEepEerHoHHO-TUAPOMETaMOPPUIECCKUMHU

44 | AmTOBHAJIBHO-CEPOTYMYCOBBIE U TEMHOTYMYCOBBIE

ConoHyaku u COJIOHIIBI B COYCTAHUU CO CBCTJIOTYMYCOBBIMHU 3aCOJICHHBIMHU U
KalllTaHOBBIMHU COJIOHIICBATbIMU

45

I'ymycoBo-rugpomMeraMophrUecKue 3aCOJICHHBIE B COYETaHUH C TYMYCOBO-
THJIPOMETaAMOP(YUIECKUMHU COJIOHIIEBATHIMU

47 | Ilecku
48 | Arposemsl (arpoBapuaHT €CTECTBEHHOW MTOYBHI)

46

49 | Ypbanozem

50 | Ypboxemozem

51 | PekynbTO3eMbl

Pacmumenvnocms u paspabomka nezenovl K Kapme 3KkocucmeM. VI3BecTHO, 4To penbed
BBICTYIIaeT B POJIM HE3aBUCHUMOIO WJIM CJIa003aBUCUMOTO KOMIIOHEHTa B COCTaBE Ha3eMHBIX
skocucteM. [louBeHHBINH MOKPOB (GOpPMUPYETCS B KOHKPETHBIX 30HAIBHBIX M BBICOTHO-TIOSICHBIX
yCIOBHUAX KJIMMaTa, Ha ompelenéHHbIX (opmax penbeda, B pe3ylbTaTe B3aUMOJCHCTBUS
MOYBOOOPA3YIOLIUX MOPOJ, MOYBEHHON OMOTHI, TPYHTOBBIX BOJ M TOJ MHOTOJICTHHUM BIIUSHHEM
pa3BHBaroIIelicss Ha HEM pacTUTENbHOCTH. COCTaB U CTPYKTypa PaCTUTEIBHOIO MOKPOBA OTpaXaeT
BIIMSIHME M B3aUMOCBS3b BCEX KOMIIOHEHTOB JlaHAmadra. PacturenbHOCTs Hanbosiee AUHAMUYHA U
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YyBCTBUTEIbHA K M3MEHEHHUSM COCTOSIHUS JPYTUMX COCTABISIOLIUMX 3KOCHCTEMBI, K HapyLIECHUSM
npupoaHoro Oananca. I1o U3MEHEHUSIM PaCTUTEIBHOTO TOKPOBA MOXHO MPOCIEIUTh JJaKe TOHKHE
¢da3pl mepeMeH B COCTOSHMM JKocHcTeMbl. B ycrnoBusix baiikambCkoro pernoHa OCHOBHBIMHU
(dakTOpaMu M3MEHEHUH COCTOSIHHS PACTUTENILHOTO TOKPOBa (MCKIIOUAs pa3pyLIMTEIbHBIC IS
IPUPOJHBIX KOMIUIEKCOB TEXHOT'CHHBIE U CENUTEOHBIC), SIBJIAIOTCS 4Ype3MEpHbIe MAcTOMIIHBIC
Harpy3ku Ha TpaBsHBIE COOOIIECTBA M MHUPOTEHHOE BO3JICHCTBHE HAa JICCHYIO PACTUTEIBbHOCTD.
B cBsi3u ¢ atuM, ucnosnb3oBanue npu 'K skocucreM B KadecTBE MCXOJIHBIX KapTorpaduyeckux
MaTepHalioB, HapsAy C KapTaMu SKOCHCTEM, I'e000TaHWYECKMX KapT (PacTUTENbHOCTH, JIECOB,
MPUPOJHBIX KOPMOBBIX YrOAMH) Ienecoo0pa3Ho, Tak Kak B OOJILIIMHCTBE CIy4aeB B JIETEHIAX K
STUM KapTaM JUIS BBIJIECNISEMBIX PACTUTENBHBIX COOOLIECTB WJIM HMX COUYETAaHUN (KOMILIEKCOB)
YKa3bIBAIOTCS TUITUYHBIC U1 HUX MECTOOOUTAHUS — MIPUYPOUYEHHOCTh K ONpPENEIEHHON MUPOTHOM
30He (BBICOTHOMY TOsiCy), (popmam penbeda, IKOJOTHYECKHMM OCOOCHHOCTSM (3aCOJEHHOCTD,
OIECYAHEHOCTh, NOBBILIEHHOE YBIAXXHEHUE, HAJIMYME MEP3JIOTHI, KAMEHUCTOCTD U T.II.), TUIIbI IIOYB
U TOJICTHJIAIOIIUX TTOPOJ.

Ha kaprax mnpupoIHBIX KOPMOBBIX YrOoJUH THUI KOPMOBOIO Yrojbsi (M TakKCOHBI OoJjee
BBICOKOTO paHra)  SIBISIETCS  Pa3HOBUJHOCTBIO  HA36eMHOM  DKOCHUCTEMBl B IpaHULAX
CEeNTbCKOXO3SUCTBEHHBIX 3€MeJlb, IMOCKOJBKY MPEACTABIsIET COO0H €IMHCTBO TOMO-3KOJOTHMYECKHX
YCIOBHI MECTOOOUTAHHH M MPUYPOUYECHHBIX K HUM PacTUTENBHBIX coobuiect (OOmecoro3Has ...,
1982). Ha xaprax 5€cOB TakXe KaXIpli THUI Jeca IPUYPOYEH K ONPEACIEHHOMY THILY
necopacTuTenbHblx  ycinoBuil  (KosmecHukoB, 1956), uTO 1MO3BONSET JOCTATOYHO — IOJIHO
0XapaKTEpU30BATh JIECHYIO IKOCUCTEMY.

Kak mnpaBmino, Ha reo0OTaHMYECKMX KapTax CPETHEr0 W MEJIKOrO MAacIITadOB KOHTYpPHI
PacTUTEIBHOCTH OXBATHIBAIOT 3HAYUTENIBHBIE TEPPUTOPHUU, IIPEJCTABICHHBIE COYETAHUSIMU
TeTepOreHHbIX (GopM penbeda M IMMOYBEHHO-IKOJOTHYECKUX YCIOBHM U, COOTBETCTBEHHO,
COYETAHUSMH PA3IUYHBIX PACTUTENBHBIX COOOIIECTB, UMEIOIIUX OTAEIbHbIE TAKCOHBI B JIETEHJE.
JIn00 KOHTYpHI BKIIIOYAIOT OOMIMPHBIE OJHOPOIHBIE 3KOTOIBI ¢ KOMIUIEKCHOM PacTUTENHHOCTHIO B
paHre KOHAcCOLMAllMM, T.€. OTHOCSIIEWCS K COBOKYIIHOCTH JJIUTENIBHO CYIIECTBYIOIINX
pPacTUTENBHBIX COOOIIECTB, MPUHAMISKANIMX K OJHOM WIM Tpylnme OJU3KUX acCOIMalui,
COCTOSAIIMX B KOMIUIEKCE C OJU3KUMHU COOOIIECTBAMH IMPOTPECCUBHBIX, NEMYTAlMOHHBIX WIN
JUTPECCUBHBIX CEPUIA; BCE OHU MOTYT COUYETATHCS C UHTPA30HAIBHBIMU COOOIIECTBAMH.

Konacconmanus 00beIMHAET PaCTUTENbHBIE COOOIIECTBA, PA3BUBAIOIINECS B PAMKAX OJTHOTO H
TOTO K€ TUIA YCIOBUH pa3BUTHUs pacTUTenbHOCTH (bbikoB, 1978). OnuH THI yCIIOBUH pa3BUTHS
pPacTUTENILHOCTH  OOBEAMHSAET MECTOOOMTaHMs, OOJIAAIONINEe CXOJHBIMH  AKOJOTHUYECKUMHU
NOTEHIMSIMM W, B CHJY 3TOro, OOECHEeYMBAIOIIME CpPAaBHUTEIBHO OJIMHAKOBBIM XapakTep
BO3PACTHBIX, JAUIPECCUBHBIX, JAEMYTALMOHHBIX U AHTPONOJMHAMUYECKUX CMEH PacCTUTEIbHOCTH.
(Kypoukuna u ap., 1977). CxocTBO MOHATHI THUI KOPMOBOTO YrObsl, TUII JIeCa, U KOHACCOLUALIMS
[0 OTHOIICHUIO K Tomo-3kosnorndeckuM yciosusaMm (Ileryxos, 1984), Bo MHorom obneruaer
COIMOCTaBJICHUE JIETCHJl CpeAHe- M MEJIKOMACIITAaOHbIX T€000TAHWYECKHX KapT pPa3IUYHbIX
TEMaTU4YECKUX HalpaBICHUM.

Takum o0Opa3oM, MO MMEIOMIMMCS JIETeHJaM K re000TaHMYEeCKUM KapTaM MOYKHO C BBICOKOU
CTENEHbIO JIOCTOBEPHOCTH ONPEAEIUTh K KaKUM 3KOCHCTEMaM OTHOCSATCS T€ WM MHbBIE BbIAEIBI
3THUX KapT, yBA3aTh MEXIY COOOM cojep)kaHue JereH 1, MOCTPOUTH JIETeHY K CpeIHeMAacIITaOHOH
KapTe PKOCHUCTEM Ha BCIO TEPpUTOpHIO OacceiiHa 03. baiika.

B pesynerare memmdpupoBaHus akTyanbHbIX MarepuanoB J[33 B macmrtabe 1:500000 u c
MOMOIIBI0O MCXOJHOM TeoboTaHMyeckol wuH(opMammu Obuta cocTaBieHa pabodas Kapra
pacturensHOCTH OacceiiHa 03. balikanm u JereHma K HeW C  yKa3aHUEM MPUYPOUCHHOCTH
PacCTUTEIBHOCTH Ka)XKJOIO0 TAaKCOHA K TOIO-3KOJIOIMYECKMM YCIOBUsAM. Bcero jerenza KapTel
PacTUTENILHOCTU COAEPXKUT 67 TUTIOB ME30KOMOMHAIIMI pAaCTUTENBHBIX COOOIIECTB.

Ha ocHoBe »3TOH JsereHapl, ¢ IOMOILBIO JEreHJ K MCXOAHBIM TEMATUYECKUM KapTam
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(penbeda ¥ MOYB) M aHANM3a COJCPIKAHUSA KapT MOJEIBHBIX MOJUTOHOB M KIIIOUEBBIX yYaCTKOB,
pa3paboTaHa JieTeHJIa K KapTe dKocucTeM OacceitHa 03. baitkan macmrabom 1:500000, cocrosias
n3 71 TakcoHa, BKIO4as 67 TAKCOHOB NMPUPOAHBIX SKOCUCTEM U 4 aHTPOIIOT €HHBIX.

IIpu pas3paboTke jereHabl K cpeaHeMacITaOHOM KapTe 3KOCHCTEM, B TEpPBYIO OdYepelb,
IIPOBOJWIIOCH PA3JEIEHUE 3KOCHCTEM IO BBICOTHBIM IOSICAM U MOANOSACaM B 3KOJOTHYECKUX
rpynmnax aBToMopdHoro u ruapomopdHoro resHesuca. Beero Ha teppuropun Oacceiina baiikana
BBIJIEJICHO 4 BBICOTHBIX T05ICA: BBICOKOTOPHBIM ¢ 4 moxamosicaMu (CyOHMBAJIbHBINM, TYHIIPOBBIH,
BBICOKOTOPHBIX KPUOQHMIBHBIX JYrOB W CTEIeH, MOJAroJbLOBBINA), Ta&KHBIA ¢ 3 TOIMOsicaMu
(ceBepoTaKHBIN, CpenHeTaéKHBIN, FOKHOTAEKHBIN), JIECOCTEMHOW W cremHoil. O00coOIeHHOM
IPYIIION B JIETE€HE NPEACTABIEHBI AaHTPOIIOTEHHBIE IKOCUCTEMBI.

DKOCHCTEMHBIN TOKPOB OacceilHa MpEACTaBICH CIOXKHBIMH COYETAHUSIMU BBICOTHO-TIOSICHBIX
YCTOMYMBBIX NPUPOJHBIX KIMMAKCOBBIX 53KOCHUCTEM U JIECTaOMJIM3UPOBAHHBIX SKOTOHHBIX,
Pa3BUTHIX HA TIEPEXOIHBIX TEPPUTOPHIX MEXKIY SKOJOTMUECKH pa3IMyHbIMU ydacTkamu. Ha kaprax
cpenHero macmrada (B HameMm ciydae — 1:500000) manbosee peaqbHO OTOOpPaX)aroTCs SKOTOHBI
pEeruoHaJbHbIE C ME303KOCHCTEMaMH Ha T'eTePOreHHBIX Me3oMopdax peibeda U JIOKalIbHBIE C
MOHO’KOCHUCTEMaMH Ha 3JIeMeHTapHbIX opmax penbeda (baxa u np., 2013).

B Me303kocucTeMax pernoHaIbHBIX 3KOTOHOB PAaCTUTEIBHOCTh NPEACTABIEHA COYETAHUAMHU U
KOMILJIEKCAMHU accolanuil (KoHaccouuMauuid) wiau ux rpynn. Hanpumep, Ha anbIMHOTUIIHOM
penbede BHICOKOTOPHIA, TJIe COYETAIOTCS pa3iInyHble (POPMBI JETHUKOBOTO peibeda (0OpbIBHCTHIC
CKaJIbl, Kapbl, IUPKH, KAMEHUCTBIE POCCHIM U [p.), CHOPMHPOBATIOCH CIOXKHOE COUYETaHHE
TYHJPOBBIX, KPUO(HIBLHO-IYTOBBIX, KEIPOBOCTIAHUKOBBIX, €PHUKOBBIX COOOIIECTB, HUBAIBHBIX
JYrOBHH, TPYNIHUPOBOK NETPO(PUIBHBIX HAKUITHBIX JIUIIAHHUKOB.

PacTuTenbHBII TMOKPOB B MOHORKOCHCTEMAxX JIOKAJIBHBIX 3KOTOHOB MOXET OBITh MEHee
CIIOHBIM U BKJIIOYaTh IPOCTHIE KOHACCOLMAIMM (HAIpUMEp, pPa3HOM CTENEHHM aHTPONOTE€HHOU
Jerpajanud Me30(UIIbHbIE JTyra IEeHTPaJbHOW MONMBI KPYIHBIX PEK, ¢ Y4acTHeM OOJOTHUCTBIX
JYrOB ¥ UBHIKOB B MUKPOMOHM)XEHHUSX CTAPBIX PYCENl) U MUKPOPSAIb! (PUTOLIEHO30B HAa SKOTOHHBIX
yyacTKax, rje uaeT OblcTpoe U3MEHEHUE CTENEHH JICHCTBUS BEIYIIETO 3KOJIOTUYECKOro (akTopa:
MUKPOIIOSICHBIE PSJIbl (HapuMep, B MPHO3EPHBIX MOHIKEHUSIX M 3aMKHYTBIX NEpeyBIaXXHEHHBIX
WIN 3aCOJIEHHBIX JIEIPECCHIX) U CEpUitHBbIC Psiibl (HalpuMep, B MoiMax HEOONBIINX PeK WM Ha
JIOKaJIbHBIX MAaCCHBAX 30JIOBBIX MTECUYAHBIX OTJIOKEHHIA).

OnuH TakCOH TOTOBOM JIET€HIbl KapThl 3KOCHCTEM, MOXET BKJIIOYATh OJIM3KHE MO COCTaBY
pacTuTeNnbHble CcOOOIIecTBa WM UX THUIWYHbIE M OaiKaJbCKOTO pErMOoHa COYETaHUs
(M KOMIUTEKCBI), (OPMUPYIOIIKECS B CXOJHBIX TOTO-3KOJIOTMYECKHX YCIOBHsX. B cBszu co
CIIOHOCTBIO IPOCTPAHCTBEHHON CTPYKTYpPbl PACTUTENILHOIO IIOKpPOBA M JKOCHUCTEM B LEJIOM,
COYETaHUsI U KOMIUIEKCHl PACTUTENIBHBIX COOOIIECTB, HanboIee XapakTepHbIE ATl TOTO UM WHOTO
TUINIA PACTUTENIBHOTO IOKPOBa WJIM MECTHOCTH, HCIOJB3YIOTCS IPAKTUYECKM BO BCEX
TaKCOHaX JIETE€H/IbI.

Yacto B OOWH TakCOH OOBEIUHSIOTCS (DUTOIICHO3BI, OCHOBHBIE IIEHO3000pa3yromre
JOMUHAHTBI KOTOPBIX SBIISIOTCS Pa3HBIMM BHUJAMU OJHOTO POJA, OTHOCSIIUXCS K aHAJIOTHYHBIM
skoMopdpaM M ONMBKMX TIO CBOEMY OTHOIIGHHIO K  YCJIOBHSIM  MECTOOOMTaHHIH,
Hanpumep, Dryas oxyodonta n D. octopetala (B TOpHBIX MIEOHUCTBIX TYHApax) uinu Larix sibirica
u L. gmelinii (B CBETIIOXBOMHBIX Ta&XHBIX Jiecax CpPEJHETOpUi) — O5TO Tapsl BHJIOB,
JOMUHHUPYIOIIUX B COOOIIECTBAX, OTHOCALIMXCS K pPa3IMYHBIM PETHOHAIBHBIM OOTaHUYECKUM
bopmanusm.

Cozoanue xapmol sxocucmem. IloAroToBICHHAs JIETeHIAa SBWJIACh TEMAaTUYECKOH OCHOBOM
1upoBoii KapThl 3KocucTeM OacceifHa 03. baiikan. Kaprorpaguueckas ocHOBa — 3TO MaTepHalbl
NPEIBapUTENLHOTO JAeH(ppUpoBaHus penbeda, HKOJOTHUECKHUX YCIOBHM M aHTPOIMOTEHHBIX
sKocucTeM. B mpouecce  co3gaHMs  KapThl  OKOCHUCTEM  IIPOBEJIEHA  MHTEPIIPETALU
¢doronzolOpaxenus marepuaioB JI33 Ha ocHOBe pa3paOOTaHHOW JIEreH[bl, C NPHUBJICYCHUEM
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UMEIOIIMXCA HMCXOJHBIX JaHHBIX, W 3alOJHEHHWE KOHTYPOB MAaTE€pHaJOB MPEIBAPUTEIHLHOIO
nemudpupoBanus uHpopMmanueir 00 53KocHUCTeMaX, MPUYPOUYEHHBIX K O3TUM KOHTypaMm, B
COOTBETCTBUHU C JjereHnoi. Ilpm HeoOXomumocTH (Impu HAIMYMM HYKHOM MHMOpMaAnUu Ha
UCXOJHBIX KapTorpaMuecKkux Marepuajgax) MpOBOAMUIIACH KOPPEKTUPOBKA TPAaHUIl 3SKOJIOTO-
ToTNOrpaMueCcKUX KOHTYPOB HIJIM HAHECEHUE JOTIONHUTENIBHBIX KOHTYPHBIX TPaHHII.

IlocTpoeHre UWTOrOBOM IIPOCTPAHCTBEHHOM KapThl DJKOCHCTEM OCHOBBIBAJIOCH HA  YXKE
M3BECTHBIX M Hambojiee paclpoCTpaHEHHBIX METOAax KaprorpadupoBaHuss B JaHImadTHON
skonoruu (Mcauenko, 2016; Konbosckwii, 2016; Ctaposxusos, 2018). B nporecce co3nanus KapThl
skocucTeM 03. baiikan a1 oToOpa)keHHs IKOCHCTEMHOTO pa3HOOOpasusi TEpPUTOPUH ObUIH
CKOMOMHHMPOBAHBI MKy COOOM KOHTYPHI KapT paCTHTEIHHOTO MOKPOBa U penbeda TeppuTopuu, a
3aTeM HAJI0’KEHBI KOHTYPHI KapThl MOYB Ha YK€ MMEIOLIUICS PaCTUTEIbHO-pENbe(HBIA PUCYHOK,
0e3 U3MEHEHUS MPH 3TOM OOIIEro MIaHa CTPOSHHSI KOHTYPOB.

B utore Ob110 IOTy4eHO OoJiee 8 THICSAY BBIIEIOB (KOHTYPOB). [IpH 3TOM IMpakTH4YeCKH KaxIbIi
BbIJIET KapThl, YCTAHOBJEHHBIM MacmTabd KaprorpadupoBaHHus KOTOpoil cocramiser 1:500000,
peCTaBJIeH COYETAHUSIMHU MOYBEHHO-PACTUTEIILHOTO MOKpOBa Ha KOHKPETHBIX
MOp(}OTreHeTHYEeCKUX TUTIaX pebeda.

B nanpHeiinem, B MOArOTOBICHHYIO 3JIeKTpoHHYIO 0a3y nanubix (B/I), kpome uadpopmaruu no
KapTe IKocucTeM OacceliHa, ObLTH BKIIOUEHBI IPOCTPAHCTBEHHBIE TaHHBIE SKOCUCTEM U CBEICHUS O
CTETIEHM MX AaHTPOINOICHHON HAapyIIEHHOCTH JUIS paHee CO3JaHHBIX aBTOpaMH 9 MOJEIbHBIX
noymronoB (mactad 1:100000-1:200000) u 9 kmodeBsix yuactkoB (Macmrtad 1:5000-1:10000), a
takke 1757 reoboranndeckux onucanuii (baxa u ap., 2021; puc. 2, Tabm. 3).

IIpocTpancTBeHHas 0a3a TaHHBIX

Hasnauenue 6asvi 0Oannvix. HoBasi mpocTpaHCTBEHHas 0a3a JaHHBIX B KapTorpaguyeckoM
KapTO-CXeMAaTUYEeCKOM BHJE BH3YaTU3UpyeT /sl IMOJIb30BATeNs JaHHbIC, IOJy4YeHHbIE U
MoJlydaeMble B XOJI¢ KOMIUIEKCHBIX OHOJIOTMUYECKUX HWCCIEIOBAaHUNH TeppuUTOpUHN OacceriHa
03. baiikan. OHa mpenocTaBisieT MOJB30BATENIO BO3MOXKHOCTH JUIS MPOCMOTpPA, AHHOTAIUH U
MPEBAPUTENILHOTO aHAJIN3a MPOCTPAHCTBEHHBIX JaHHBIX, @ TAKXKE COMYTCTBYIOIIEH 3TUM JaHHBIM
aTpuOyTHBHON uHpoOpManmuu (B TOM 4YHCIe MeTagaHHble). [lo JOMOJHUTETBHOMY 3ampocy
M0JIb30BATEIN MOTYT OCYILECTBHUTD ITOJIHOE KOMMMPOBaHUE M 00pabOTKy MaTepuana Ha COOCTBEHHOM
komnbioTepe. HoBas 6aza naHHBIX MOXeT 3(p(PEeKTUBHO MCIOIB30BATHCS MPH PELICHUN Pa3IMYHBIX
3amady B OOJIACTH HKOJIOTHUH, OXpPaHbl NMPHUPOABI, M3YUCHHUs JaHAMA(PTHOTO M OHOJOTHYECKOTO
pasHooOpa3usi, kaprorpaduu, reorpaduu, JaHILAPTHOTO TUIAHUPOBAHMS, B TOM YHCJE M CAMOTO
o3epa baiikair.

[ToMrMO TaHHBIX 00 SKOCHCTEMHOM YCTPOMCTBE, 0a3a JaHHBIX COACP)KUT MOMOJIHSIOIIYIOCS U
OOHOBIIsIEMYI0 MH(pOpPMAIMIO O CTPYKTYpPE U CBOWCTBAX OTIENIBHBIX KOMIIOHEHTOB AIKOCHUCTEM,
CO3JIAIOIINX AKOJIOTHYECKUE YCIOBHS, B KOTOPHIX (POPMUPYIOTCS 3KOCUCTEMBI. Tak, Hampumep, B
0a3e y)ke UMEIOTCS JaHHBIE TOUCUYHBIX T€000TAHNYECKUX ONMUCAHUN Ha 3HAUYUTEIBHYIO TEPPUTOPHUIO
Oacceiitna. K Hacrosmemy BpemeHum o0beM 0a3bl naHHBIX (BJl), BBIpaKEHHBIM KOJIWYECTBOM
3allOJIHEHHBIX ~ SY€eK aTpUOYTHMBHOW uWHGpOpManuu, TmpeBbimaer 3.5 MIH. LUQPOBBIX U
TEKCTOBBIX 3aIMCEH.

ba3a naHHbIX npeaHa3HavyeHa IS PelIeHuUs CIeAYIOIUX 3a1au:

® U3Yy4YEHHUs HKOCHUCTEMHOTO (JaHmmadTHOro) ycrpoiictBa OacceliHa 03. baiikanm Ha pa3HBIX
ypoBHsx opranuszanuu [I1TK;

® BBIABICHUA OCHOBHBIX HampamieHuil TpaHcpopmanuu I[ITK U BO3MOXKHBIX NPUUMH U
MEXaHU3MOB MX BO3HUKHOBEHHS;

® [POTHO3MPOBAHUS U MPEOTBpAILlEHUE HEXeTaTeIbHbIX TpaHCPOPMALIUil SKOCUCTEM;

® [OMCKAa MyTell M CHOCOOOB COKpAICHHUsS HETAaTUBHBIX IOCIEACTBUNA aHTPOMOTCHHOMN

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2022, Tom 6, Ne 3



160 DKOCHUCTEMBI BACCEMHA O3EPA BAMKAJL: LIU®POBAS KAPTA ...

tpanchopmarmii [ITK ¢ yderom JIOKalnbHBIX M PErHOHAIBHBIX MEXAaHHU3MOB CTPYKTYPHO-
(YHKIMOHATIBHOTO YCTPOMCTBA SIKOCUCTEM.

IToctpoennas b/l mno3BoiseTr mnpocMarpuBaTh, AHAIM3UPOBATH M JONOJHATH JAaHHBIE O
JTaHImadTHO-9KOJOTHYECKOM TPOCTpaHCcTBe OacceiiHa 03. baiikan, Ha pasHBIX YpPOBHSX
opranuzaiun. [lon manamapTHO-3KOIOTMYECKMM MPOCTPAHCTBOM TOHHUMAETCSI COBOKYIHOCTH
HKOJIOTUYECKUX YCIOBHH, (OPMUPYIOIIHUX CTPYKTYpY M oOOecreduBaomux (yHKIMOHUPOBAHHE
IITK, koTopble MOTryT OBITh MpeICTaBleHbl B 0a3e JaHHBIX B BHUJAE pacTpoB U BEKTOPOB,
BU3YaJIM3UPOBAHHBIX B  KapTorpaguyeckoM BHJAE, © TEM CaMbIM  CO3JAIOLIMX  Kak
MPOCTPAHCTBEHHBIE TOJIS ONPEAETICHHOr0 (PakTopa, Tak U Bcio coBokynmHocTh [1TK.

. " 2
Puc. 2. PacnionoxeHne MOJIEbHBIX ITOJIMTOHOB U KJIFOYEBBIX YUAaCTKOB B OacceiiHe 03. baiikai.
Fig. 2. Location of model polygons and key areas in the Baikal Lake basin.

* PacmmpoBka HHIeKCOB U xapaktepuctuku MIT u KY ans! B Tabmure 3.
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Tadauna 3. JlanamadTHO-IKOJOTHYECKHE XapaKTEPUCTHUKH MOIENbHBIX monuronos (MII) u xmroueBbIX
yuactkoB (KVY) Oacceiina o3. baiikan. Table 3. Landscape and ecological characteristics of the model
polygons (MII) and the key areas (KY) of the Baikal Lake basin.

Monoxenn
Ha3zpanmue o0bekTa Inomans Q:1omeHue
2 B CHCTeMe
(aomunucmpamugHoe (xkm") / Ha3zpanue nanmmadgra
noJoscenue) MacirTao AaHAMAPTHOTO
pailoHUpOBaHUS
I. MII «BaprBI/IH)v) (E)ip}lmu}l, 1057.2/ Tpubaiikansckas
Kypymkanckuii pation) 1:200000 FOPHO-TAEKHAS .
— [IpenropHO-KOTIOBHHHBIH
1. KY «Bepxunii KyiTyn» U KOTJIOBHHHAS IIPO- <
0.5/ ., JIECOCTEMHOM ¢ COCHOBBIMH JIECAMU
(Bypsmus, BHHLUA. balikano-
K .. 1:5000 ThKyTBKypeKas M Pa3HOTPABHO-3JIAKOBBIMM CTCIISIMU
YDYMKAHCKULL PAtioH) YTIKYP U 3ATTEKAMIT
2. KV «ua» 0.5/ TOPHO-TaCKHAA
(bypsmus, bapeysunckuil patior)| 1:5000 obnacTk
Jxununcko-Xamap-
JlabaHcKkast TOpHO-
3. KY «3an13p» 21/ TaexHas U KOTJIO- Huskoropusiii necocTenHoi
(Monzonus, 1‘16 00Q | BHHHAs IPOBHHINS. C JINCTBEHHUYHBIMHU
Ceneneuncxuil anmax) ' HOxn0-Cubnpcko- U IPOU3BOIHBIMHU JIECAMU
Xanrait-XsHTaiicKas
ropHas 00J1acTh
4. KY «o3. I'ycunoe» (bypamus, 364.1
Ceneneunckuil pation) 1:10000
5. KV «Ycere-Kupany (Bypsamus,| 125.5/
Kaxmunuckuii pation) 1:10000
II. MIT «Xymp» (Moneoaus, 2660 /
Ceneneunckuil aumar) 1:200000
1. MII «lamap — [3yH- .
779.1/ Cenenruncko HuskoropHo-a01MHHBIH JiecoCTenHOM
Bypan» (Mouneonus, 1:200000 OpxXoHcKas
Cenenzuncxuii aimar) : e C COCHOBBIMH JIECAMH, PA3HOTPABHO-
31IAKOBBIMHU CTETISIMH, TTOWMEHHBIMU
6. KY «lllamap» (Monzonus, 52.7/ CpenHeropHas 6
Ceneneunckuii aumax) 1:10000 1O JIyrani i GOrapHenH (IaXoTHEINH
. TIPOBMHIMA. TLIKHO- Y 3aJIKHBIMHA ) 3€MIISIMU
7. KY «lllapbiH-Tom» 29.1/ Cubupcko-Xanraii-
(Monzonus, aimax Hapxan-Yyn)| 1:50000 X3HT3H6CKa’I
IV. MII «lapbra-rom» 623.4/ ropHas obiacth
(Moneonus, avimax apxan-Yyn)| 1:200000
V. MII «Canxut»
. 755.2/
(Moneonus, Ceneneunckuii
. 1:200000
u Hapxan-Yyn atimaxu)
8. KY «bopryp» 045/ Huskoropusiii necocTenHoi
(Moneonus, Tos atimak) 1:5000 P
Xanraiickas .
HATODHRL TODHO- BBICOKOTOpHO-KOTIIOBUHHEIH
VI. MII «Tapuat» TAGIHA 1 TOpHO- Foizugioéifﬁggigﬁﬁﬂ
.(Moneomiz 1024/~ jyrosas cyxoctensas 213HOTC aB}(;o BeJ'IaKOBBIMI/I CT’eHHMI/I
Apxaneaiickuti ajﬁjwazc) 1:200000 HPOBHIHIIA, I?pI/IO(l)I/IIJ)'ILHLIMI/I Jlyramu TyH,I[paMI/;
X?}f;:;_;zgffﬁ(ﬁgﬂ EPHUKAMH, NETPOPUITLHBIMHA
ropHas o6macTs KyCTapHHUKaMH Ha JIABOBBIX ITOTOKAaX
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IIponoskenne TadauusI 3.

Mono:xkenue
Ha3panue o0bekTa aomans
2 B CHCTEMe
(a0munucmpamugHoe (xkm’) / nangmadTHOro Ha3zpanue nanmmadgra
noJnoxcenue) MacirTao .
paiioHUpOBaHUS
CeneHruacko- N .
OPXOHCKAsE I'opHOTaéXHO-TONMHHO-CTETHON
KO”II“)J'IOBI/IHHO C JINCTBEHHUYHUKAMH, TOPHBIMHU
VII. MII «Cant» JIyTOBBIMU CTEIISIMU,
(M C i 1387/ cpeaeropra ePEHHO-CYXHUMH U CyXUMH
oneonus, CeneHeuncKkull -
2 1:200000 | mpoBuHIHMA. FOkHO- ymep yx yx
aimax) Crbunero-Xanrait MPEITrOPHBIMH CTEISMH,
X:I:HTaﬁcxaﬁ OCTETHEHHBIMHU B ME30(ITbHBIMU
ropHas 06IacTs JYTOBBIMH TIOHMaMU
9. KV «Hanaitx» 284/ OHOH-XoHTSiiCKAs CpeaHeropHo-KOTIOBUHHBIN
(Monzonus, Toé atimax) 1:10000 KOTIIOBHHHO-FOPHO- JIECOCTEITHOM C TUCTBCHHUYHUKAMHU
TAGHKHAS TPOBHHIILS Y OCHHOBO-0€pEe30BBIMU CHIIBHO
VIII C 9202/ IOxHo Clp)16n Ko ’ HapyIICHHBIMHU JIECAMH,
Y - MII «T IPIITIIH» X Xanraii X3HT3pﬁcxaﬁ KYCTapHUKOBBIMHU 3aPOCIISIMH,
(Monzonus, Tog aiimax) 1:200000 N, PA3HOTPABHBIMH JTyTaMH
p Y Pa3HOTPABHO-3]IAKOBBIMH CTEIISIMH
CeneHruacko-
OpxoHcKas
KOTJIOBUHHO- q .
M3KOT'OPHO-COMOYHBIH
IX. MIT «YHDKYI» 1651.75/ CpenHeropHast (bparwm HI;aMH eCOCTOIH
(Monzonus, Toé atimax) 1:200000 | npoBuHIHs. FOsxHO- ¢ PparMerttany Jecovtery
Cubupcro-Xanraii- Y PaBHHHHBIA CyXOCTEITHON
XoHT3MCcKas
ropHas 00J1acTh

Cmpykmypa u Kpamkoe cooepiicanue 31eKmMpOoHHbIX c0é 6a3bl Oanubix. CaMblii BEepXHUH
ypoBeHb 3nekTpoHHOU BJl mpencrasien kaproit «JkocucteM OacceitHa o3. baiikam» B MacmTabe
1:500000 u oTobpaxaer coBpemennyto ctpykrypy IITK Gacceiina; cpeauuii u HuxHMNA ypoBHH BJ]
npenctaBisaioT  «lloauronsl  KpymHomacmtabHOro — KapTorpadupoBaHHS», COOTBETCTBEHHO:
MOJIeNIbHBIE TOJIMTOHBI, co3maHHble B Macmrabax 1:100000-1:200000 u kimroyeBblE y4acTKH —
B Maciutabax kpymnaee 1:100000. IIpu 3TOM, Bce ypOBHU MHTETPHPOBAHBI B €IMHYIO CUCTEMY, YTO
CIOCOOCTBYET HM3YYEHHUIO CTPYKTYpHO-(YHKIMOHANBEHOTO ycTpoiictBa [ITK omHOM u Toil ke
TEPPUTOPUH CPa3y Ha HECKOJBKHX YPOBHSIX UX OpraHU3aliu.

baza nanubix «9KkocucTeMsl OacceiiHa 03. baiikam COCTOUT U3 TPEX OCHOBHBIX THIIOB JIAHHBIX:
«Ipynna pecypcos», «Cnpagounukuy 4 «Beb-kapmay, a TaKkKe JABYX JOTOJHHUTEIbHBIX:
«Bexmopuviy n «Pacmpoi».

Tun nauubIxX «I pynna pecypcos» mpencTaBiseT coboil Habop OTAETBHBIX (PYHKIMOHATBHBIX
CJIOEB-KapT M CIPABOYHOI'O MaTepHajla K HUM, COPTHUPOBAHHBIX I10 MMAaIlKaM, TO €CThb MMEIOIINX
JPEBOBUHYIO CTPYKTypy. Bepxuuii ypoBeHb couep:xur Ase nanku. llepas manka «//oauconul
KPYNHOMACUIMAOH020 Kapmozpaguposanusy COIACPKUT BCE KapThl SKOCHCTEM M CIPAaBOYHBIC
MaTepuansl (JEreHabl, OMMCAHUS, CCBUIKM M T.J.) MO MOJEIbHBIM IIOJUTOHAM U KIIIOYEBBIM
ydacTkaMm. MeToauka cO3[JaHHs KpPYIMHOMACHITAOHBIX IOJIMTOHOB M YYacTKOB, NETaJbHOE HX
ONMCAaHWE TMPEJCTAaBICHBl B Mpeablaymux paborax aBtopoB (baxa u ap., 2018, 2021).
B 6a3e maHHBIX KapThl SKOCHCTEM IIOJMIOHOB M KIIOYEBBIX YYacTKOB IPEJCTABICHBI B BUJE
BEKTOPHBIX CJIOEB.

[Manka «Dxocucmemsr baccetina 03. Batikany BKIO4aeT HAOOp KapT dKOCHCTEM OacceiiHa B
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macmtade 1:500000 u cipaBOYHBIX MaTEpHAJIOB K HHUM, YIOPSJAOYEHHBIX MO aJIMUHUCTPATUBHO-
TEPPUTOPUAIBHBIM €IUHHUIIAM Ha YPOBHE aJMUHHCTPATUBHBIX pailoHOB B P® u comMOHOB B
Mouromuu. CrnpaBouHBI MaTepuan COACPKUT CCBUIKM Ha (ailibl, colepkaliue aHalu3
MPOCTPAHCTBEHHOM CTPYKTYPBI ONPEEIICHHOTO PErnoHa.

KoHeuHbIM ypOBHEM JaHHOTO THIIA JAHHBIX «I pynnwl pecypcoséy SBISIOTCA BEKTOPHBIE CIIOH,
KOTOpBbIE M TPEACTABIAIOT KapThl AKOCHUCTeM. VICmoib30BaHME MaHHOTO THIIA PECYpPCOB
HEOOXOJAUMO JJIsl 3arpy3Kd M KOIMPOBAHMS BEKTOPHBIX CJOEB INPOCMATPUBAEMON E€IMHUIIBL
[TonHBIN JOCTYM K 3arpy3Ke BEKTOPHBIX CIIOEB OTKPBIT JUIS TTOJIb30BaTENeH, KOTOphIe 00paTUIINCh K
aJIMUHUCTPATOPY IO JIEKTPOHHOMY aJIpecy, YKa3aHHOMY Ha CTapTOBOM CTpaHHIle 0a3bl IaHHBIX B
paznene «OnucaHuey.

Tun nanubIx «Cnpagounukuy TPENCTaBIsAET OO0 BIOXKEHHbIE 0a3bl JAHHBIX, COJEpXKAIIUE
7iBa BJIEMEHTa: COOCTBEHHO CIPABOYHMK M omucaHue K Hemy. OCHOBHOE Ha3HAUYE€HUE TaKOTrO
cipaBouHMKa — wuH(popManuonHoe. [loyb30BaTento OOCTYNHBI pPAacHIMPpPOBKU K JereHaaM
OTIENBHBIX CII0EB. DiIeMeHT «Onucanue» CoAepKUT HHYI0 HH(OPMAIUIO CIIPABOYHOTO XapakTepa
(METOIMKY M METOJOJIOTHIO TIOCTPOCHMS, CCBUIKM Ha WCTOYHMKH HH(OpMaIyu, aHaIu3
JTAHHOTO CJIOS U T.J1.).

Tun naHHbIX «BeO-kapmay TpeacTaBiseT coO0W OTAETbHYI0 TMPOCTPAHCTBEHHYIO 0a3y
JaHHBIX, OTPAKEHHYI0 B KapTorpapuueckoM Buzie. OHa COAEpXUT HAaOOp KapTOrpapuuecKux
MaTepHaJIOB HEPapXUYeCKU OPraHM30BAHHBIX, OJHOBPEMEHHO JOCTYIHBIX U YHPABISEMBIX IS
noJsib3oBatens. [lomydenue crnpaBouyHOW MH(POPMAIMU O CIO€ HJIM MHOM THUIE JAHHBIX, a TaKXKe
METaJaHHBIX 00 OTAENbHBIX MPOCMATPUBACMbIX KapTOTpapUuecKuX eJUHHULAX (OTIENbHBIX
HKOCHUCTEMAax) OCYILIECTBIsCTCS U3 yIpaBieHUs Bcell «Beb-kaproit» (KHOMKa ).
JlaHHBIH dieMeHT ansi 6osee ymoOHOTO HCIOJIb30BaHUS HACTPOEH TOJIBKO Ha paboTy ¢ THIIOM
«Bexmopmnwiii cnotiy. OMTHOBPEMEHHO MOJI YIIPaBJIEHUEM JAaHHOTO 3JIEMEHTA MOXKET HaXOJIUThCS 10
20 BEKTOPHBIX CJIOEB.

3akiaro4eHue

Pa3zpaGoTanHasi mpocTpaHCTBeHHas 0a3a JaHHBIX NPEICTABISAET COOOW KapTorpadudeckuit
BeO-cepBHC W TMpeJHAa3HAueHa [UIl HCIHOJBb30BAHUS Ha JIIOOBIX MEPCOHAIBHBIX KOMIIBIOTEpaX,
pabouunx cTaHIMIX, HOYTOyKax, IJaHmeTax, cMapTdonax padotaromux Ha OC Windows 2000/XP
/2003/2008 /Vista/7/8/10/11 m Android, B ToM umcie mMobunbHbIXx OC, UMEIOMHUX JOCTYH B
uHTepHeT. baza naHHbIX 00bemMoMm Oonee 5 I'0, mMmeromas cBbime 3.5 MITH. 3alOJHEHHBIX SYEEK
aTpuOyTuBHON wmHpOpManmK’. Az;pec 0a3bl JaHHBIX:  https:/mon-exp.nextgis.com/resource/
(F'NC «3Dxocuctemsl Oacceiina 03. baitkany, 2022).

b/l moctpoena Ha miardopme u cepBepax kommanuu Next-GIS (MockBa) Ha KOHTPaKTHOM
OCHOBE, HO TMOJIHOCTBIO AJMUHHCTPHPYETCS COTPYAHHMKAMHU J1AaOOpaTOpuu DKOJOTHU apUIHBIX
teppuropuil UuctutyTa mpobnem skosioruu u sBosonnu PAH (coaBropamu BJl). Pazpaborannas
Bb/1 npexacrasnsier co0oif kapTorpaduyeckuil BeO-cepBHC, B KOTOPBI MHTETPUPOBAHBI BCE KapThI,
MMOUMEHOBaHHbIe BhIme. JIt000 Mmonbp3oBaTens UMeeT HocTynm KO Bcei BJl cpasy (Bce maHHBIE,
MHTETPUpPOBaHHBIE B BeO-KapTy «OKocucTeMbl OacceifHa o03. baiikam»), rne OH CMOXeT
pOCMaTpUBaTh U aHHOTHPOBATh JAHHBIC, a TAKXKE K OTAEIbHBIM KapTOrpadUuecKuM eIMHHIIAM
(mamka «Kapta sxocucrem Oacceiina 03. baiikamy).

JInsi mOJydeHHs! MOJIHOTO JOCTyHa K JaHHBIM IOJIb30BATENi0 HEOOXOJMMO OOpaTHUThCS IO
yKa3aHHOMY B 0a3e TOYTOBOMY ajJpecy sl MPOXOXACHUS BepU(UKALUU MOJIH30BATEN.
[Monpo6uas uHcTpykuus mo pabore ¢ BJl BcTpoeHa B ee OmMCaHUE, KOTOpOE HAXOJUTCS Ha
CTapTOBOM cTpaHuIle Oa3bl.

® Tak kak 6a3a JaHHBIX JUHAMUYHO TOMOJNHAETCS KAK DJIEMEHTHO (IOTIONHEHMS K YK€ CYIIECTBYIOIIUM CIIOSM-KapTaM),
TaK ¥ CTPYKTYPHO ([100aBIICHUE HOBBIX KapPT-CIOEB), 37ICCh MPEICTABICHO OMHMCAHUE COACPIKaHUS 0a3bl 0 COCTOSHUIO
Ha KoHell siHBaps 2022 r.
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Qunancuposanue. VlccnenoBanue BBINMOIHEHO B paMkax HayuHol mporpammbl AeSTeNIbHOCTH
CosmecTHOM Poccuiicko-MOHIonbCKONM KOMIUIEKCHOM Ouoiornueckoit s3xcreaunuu PAH v AHM B
o0nacTy JONTOBPEMEHHBIX MCCIEIOBAHUN IO OHMOJOTHMM W OKOJOTHH, a TaKXKe MOJIIepKAHO

rpanTamu PI'O-POOU (Ne 13-05-41266) u PODU (Ne 17-29-05019).
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The digital map “Ecosystems of the Baikal Lake Basin” (scale 1:500000) was compiled by
deciphering the actual satellite imagery, while using the previously created materials of thematic
mapping of various scales, obtained for different territories within the basin, as well as the authors’
field descriptions of ecosystems and vegetation. The map shows composition, structure, current state
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of terrestrial ecosystems, and new areas of anthropogenic ecosystems that have greatly expanded in
comparison with the mapping data of previous years. The legend of the map includes 71 samples of
ecosystems, which correspond to the landscape units “stow/sub-stow”.

To display the spatial variability of the natural components of ecosystems, the corresponding digital
layer maps (combined GIS) were developed for morphogenetic types of relief, soil cover and
vegetation of the basin, developed on the basis of interpolation of various published thematic data and
supplemented with information from archives and materials from more than 50 years of field study of
soils and vegetation cover by the Joint Russian-Mongolian Complex Biological Expedition of the
Russian Academy of Sciences and the Academy of Sciences of Mongolia (JRMCBE).

The created spatial database of 5.1 GB is a cartographic Web service. It is intended for open use on
any personal computers, workstations, laptops, tablets, smartphones running Windows and Android,
including mobile ones with Internet access. The database includes spatial information on ecosystems
and their anthropogenic disturbance on 9 model polygons (1:200000 and larger scales) and 9 key areas
(1:5000 to 1:10000 scales), as well as from 1757 geobotanical descriptions.

Keywords: Baikal basin, geoinformation ecological mapping, ecosystems, interpretation,
anthropogenic factors, database, GIS.
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