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HPEIUCJTOBUE PEJAKTOPOB

YBaxxaemble YUTATEIH STOW Cepru KHUT!
MBI pajibl IPEACTaBUTH MIEPBYIO MOHOTpadHIo 0 JaHAMAPTHRIX HCCIIeA0BaHUsAX B EBpazuu.

Hesn u 3apaun moHorpaduu: CoBpeMeHHas cuTyauus ¢ jJangmadTamu B EBpasuum sBisercs BecbMa
cioxxHor. COBpeMEeHHBIH YypOBEHb HCIONB30BAHHUS PECYpPCOB M JaHIAQTHOTO Pa3BUTHUS HE SIBIISCTCS
ycToHuMBbIM. CyIECTBYIOIIME METOJOJOTMM M TEXHOJOTWH, IpeAHAa3HAUYCHHbIE [UI1 IMOHUMAaHMI,
KOHTPOJISI U YIpaBiIieHus JaHamadTaMy, He COOTBETCTBYIOT MUPOBBIM cTaHapTam u 3anauaMm XXI Beka.

Cepuss KHUAT JaHHOH MOHOTpadUH TMOMOXKET YIAYYIIUTh 3Ty CUTyaluio H OyJer crocoOCTBOBAThH
yCTOMYMBOMY pa3BuTHIO JaHamadtoB B EBpasun. s Takoit paboThl TpeOYIOTCS HaJeKHbIC JaHHBIC Ha
OCHOBE TIEPENOBBIX, NPOBEPEHHBIX HAa MEXKIYHAPOJHOM YpPOBHE M MPHU3HAHHBIX METOJOB. OTO
moxpa3zyMeBaeT OOMEH 3HAHMUSAMH, MepeJadyy M COBMECTHOE IIPOJBIKEHHE METOJO0B B HAyYHOM
cooO1iecTBe.

Jpyroii OCHOBHOH LEJbI0 MOHOTpaduu SABISETCS OOMEH 3HAHUSMH B MEXAYHAPOIHOM COOOIIECTBE
yueHbIX. SI3bIKOBBIE Oaphephl MPEISTCTBOBAIN IIMPOKOMY OOMEHY HOBBIMH HJICSIMHU M TEXHOJIOTHSIMH B
EBpazun. Mbl XO0TUM COJHM3UTH Y4YEHBIX B OOJIACTH JIAHAMAQTHBIX WCCICJOBAaHUM, IPEIOCTABISSL
KIIIOYEBYIO HH(POPMALIMIO 3TOH MOHOTpadiH Ha PYCCKOM M aHTITMHCKOM SI3bIKaX.

HoBuzna: OcHoBHOe cojepkaHie MOHOrpadMM OXBaThIBACT UIMPOKUH CIIEKTP JaHIAMAPTHBIX
uccnenoBannii. B Hee Bouumum paboter Gomee 800 aBTopoB m3 Oonee, yem 30 ctpan mupa. OHu
NPE/ICTABISAIOT TMOAABJIAIONIee OOJBIIMHCTBO HAyYHBIX TIpymn B oOnacTu JaHAmAadTHOW HAYKH U
CMEXKHBIX JUCUHUIUIMH 110 Bcel EBpazuu.

Cepust KHUT TIpe[ylaraeT IMUPOKHHA CIEKTP METOJOB W3MEpPEHHs, OILEHKH, IPOrHO3UPOBAHUS,
UCIIONIb30BaHMS U YIPABICHUS JIaHAMAPTaAMH M HX COCTaBISIOIIMMU. [IpencraBieHHbIE 3716Ch METOIbI
BKJIFOYAIOT J1a0OpaTOPHBIC H TOJICBBIE METOABI H3MEPEHHs, METOIbI OLICHKH PeCypcoB, (yHKIMOHATIBHOE
KapTHPOBaHHE M OICHKY PHCKOB, a TAK)KE METOBI JUCTAHIIMOHHOTO 30HIMPOBAHMS JUISi MOHUTOPUHTA U
MOJICIIUPOBaHUsl OoyblIMX IUIomaaeld. MoHorpadusi COAEPKUT METOABl aHAIW3a JaHHBIX U
MOJICTMPOBAHUS SKOCHUCTEM, METOJbl OMOpeMeqHalyd TOYBBI W BOABI, MOJEBOH MOHHUTOPUHI IIOYB,
METOABI W TEXHOJOTHMH ONTHMHU3AIMH CHCTEM 3EMJICTIONH30BAaHUs, a TaKKe OCHOBBI M MPOIETYpPHI
maHama@THOTO TUIaHUpOBaHUS. MoHorpadus JaeT HOBOE TNPEJACTABICHHE O HEKOTOPBIX aCleKTax
Pa3BHUTHS TEXHOJIOTHYECKUX MHHOBAIMH, O TIOHMMAaHUH, MOHHTOPHHIE W YNpaBICHUH JaHAmadTamu, a
TaKKe O CEIbCKOXO3SMMCTBEHHBIX JIaHAIadTax 1 mpodieMax arpodKoJIOTruy.

Conepxanue: B cepun kaur npezcraBineHo okoso 400 oTenbHBIX KOPOTKUX TJIaB, MPEICTABICHHBIX B 5
ToMax. Ha3Banust 5 TOMOB:

Towm | JlTanamagTer B XX| Beke: aHaNM3 COCTOSHUS, OCHOBHBIC ITPOIIECCHI M KOHIEIIIMH UCCIICIOBaHUI
Towm Il 3y4yeHne 1 MOHUTOPHHT MPOLIECCOB B ITOYBAX U BOJAHBIX 00BEKTaX

Towm Il MoHUTOpUHT ¥ MOZENHPOBaHHE JIAHAIIA(TOB

Towm IV Ontumusalius celbCKOX03IHCTBEHHBIX JaHAIIA()TOB

Towm V IlnanupoBanue, ynpasjicHHe U peaOUIUTALIMS TaHIIa(TOB

OTBeTCTBEHHOCTh aBTOPOB. ABTOPEHI SABJISIOTCS CO3JATENIMU U aKTUBHBIMY MOMYJISIPU3aTOPaMU HOBBIX
METOJIOB U JIOJITOCPOYHBIX HCCIICJIOBAaHUH, a TAaK)Ke HOBATOPAMHM M KBATU(HUIMPOBAHHBIMU YUYCHBIMH.
CopmepxaHne T7aB TNPUBOAWTCA B aBTOPCKOM peNaKkIMH, JdaBas HCCIEJOBATENI0 BO3MOXKHOCTh
MPEACTaBUTh COOCTBEHHYIO TOUKY 3pEHMS Ha Pa3IUYHBbIC aCIEKThl CBOMX HCCIEAOBaHUNA. Bo3MosxkHbIE
PaCXOXKIEHUS MEXIY IMOJYyYEHHBIMH JaHHBIMH, BBIBOJAMU U YTBEPXKACHUSIMH OTHCIBHBIX ABTOPOB
SIBIISIIOTCS. €CTECTBEHHBIMH M YacTO CBS3aHBI C W3y4YeHHEM KOHKpeTHoro yanamadra. Bomee obuime
BBIBOZBI HE 00513aTEIHHO COBMAAAIOT C KOHKPETHBIM MHEHHEM PEAAKTOPOB.

Penaktopsl HazmeroTCs, YTO W3 JAHHOW CEpUHM KHUT YHMTATENH IONy4aT JAOCTATOYHYIO HMH(OpMAIHIO U
BJIOXHOBEHHE JUIS CBOEH paboThl. UuTaTenu y3HAIOT O HECOOTBETCTBHAX W HEJOCTATKAX HEKOTOPHIX
MMOJXOJ0B, TNPU H3YYEHHU M OLIEHKE IPOILECCOB B CIOKHBIX 3KOCHUCTEMax. BaM, kak duTaremo u
MIOJIB30BATEI0, PEKOMEHIYETCs HallTH CBOW MHIWBUAYaJIbHBIN ONTUMAJIBHBIN MOAXOMA K Balled TeMe U
na"amagTy, enast BHIBOJBI U3 MPOYUTAHHOTO U JICHCTBYSI TBOPUECKH.

B HeKOTOpBIX IiaBax Ui MPENOCTaBJICHUS KOHKPETHOW HMH(MOPMAIUU HCIONB3YIOTCS KOMMEpPYECKHe
Ha3BaHus. 1IX ymomuHaHue He sSBIsIeTCA rapaHTHEH KauecTBa MPOIYKTa aBTOPaMH WIIN PeJaKTOpaMH, Kak
W HE TIOJIpa3yMeBaeT 0I00peHIe aBTOPOB WU PEIAKTOPOB aHAIOTUYHBIX HE HA3BAHHBIX MPOAYKTOB.
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Haneemcsi, 9To naHHas cepusi KHUT MOMET BHECTH CBOM BKJAJ B JICNIO YCTOHYMBOTO HCIOJb30BAHUS
nanamadpToB B EBpazun.

[TyOnukarus naHHONW MOHOTrpaduu TMPEACTaBISIET COOOH KpaTKUi 0030p LIMPOKOW M pa3sHOOOpa3HOU
TEMBI. OHa TaKXXC MPUHECET I10JIb3Y MHOI'MM aBTOpam, CHOCO6CTBy5[ IOBBIIICHUIO Ka4ycCTBa paGOTLI 10
UX TeMaM, a TaKXKe Hayaaa MEXIUCIUILIMHAPHBIX U TPAHCIUCIUIUTHHAPHBIX MPOSKTOB MO 00ECIECUCHHIO
ycroiunBocTH JaHmamadTa. Cepus KHUT JODKHA CIOY)KHTh BEXOW, Mpeasiaras HOBbIE WHCTPYMEHTBI U
HJIEH, a TaKKe KPacyrolbHBIM KaMHEM IPOYHOT0 HAyYHO-HCCIIEA0BATEIBCKOTO COTPYIHHYECTBA MEXKTY
YUCHBIMH U MHCTUTyTaMHu EBpazun.

Baarogapuoctu: Penaktopsl Onaromapsat BceX aBTOPOB 3TOH MoHOrpaduu 3a ux paboTy W ydacTue B
MIOJITOTOBKE MOHOTpa(uu; MBI C YAOBOJIBCTBUEM PEIAKTHPOBAIH 3Ty CEPHIO KHUT, KOOPIUHHPYS H
aHaJM3UPYs KOHLEIIUH 1 BHIBOJBI YUEHBIX - SHTY3UACTOB.

3a CIOHCOPCKYIO MOMOIIL B U3aHUH MSATHTOMHUKA PEIaKTOPBI BHIPAXKAIOT UCKPEHHIOI OJIaroJJlapHOCTh
KOMITaHUU «EBpOXI/IM», KOTOpasi MHOTO JIET COTPYAHUYACT C BEAYIIMMU HAYUYHO-UCCIICAOBATCIIbLCKUMU
OpraHu3alMsAMU 110 BONPOCAaM PETHCTPALMM HOBBIX MPOAYKTOB, OLEHKH HX 3(dektuBHOCTH U
pa3paboTKe paiOHUPOBAHHBIX PETIAMEHTOB UX MPUMEHEHHsS AJISl YBEIUUEHHs YPOXKAMHOCTH M KayecTBa
KYJIBTYp C TIOBBIIICHUEM SKOHOMHYECKOH 3 (EKTUBHOCTH POU3BOJICTBA.

OT UMEHH PEaKTOPOB,
Jlotap Mromnep (Miouxenbepr, I'epmanust) u Buktop I'. CerueB (MockBsa, Poccust)

PREFACE OF THE EDITORS

Dear readers of this book series!
We are glad to present the first monograph about landscape research in Eurasia.

Objectives and motivation for this monograph: The current situation of landscapes in Eurasia is
challenging. There are indications that current resource use and landscape development is not sustainable.
Existing methodologies and technologies to understand, monitor and manage landscapes do not meet
international standards and challenges of the 21" century. The book series is to help improve this situation
and initiate sustainable developments in Eurasia. Reliable data based on advanced, internationally proven
and acknowledged methods are required. This implies the exchange of knowledge and the transfer and
joint advancement of methods in the scientific community.

Language barriers have prevented a broad exchange of novel ideas and technologies across Eurasia.
Another main aim of the monograph is knowledge exchange within the international community of
scientists. We will bring the Russian speaking and the English speaking scientists of landscape research
closer together by providing key information of this monograph both in Russian and in English language.

Novelty: The main contents cover a broad range of landscape research. More than 800 authors from more
than 30 countries of the globe contributed to this monograph. They represent the great majority of leading
groups and scientific schools in landscape science and related disciplines across Eurasia. The book series
offers a broad array of methods to measure, assess, forecast, utilise and control landscapes and their
compartments. Methods presented here include laboratory and field measurement methods, methods of
resource evaluation, functional mapping and risk assessment, and remote sensing methods for monitoring
and modelling large areas. It contains methods for data analysis and ecosystem modelling, methods for
the bioremediation of soil and water and the field monitoring of soils, methods and technologies for
optimising land use systems, and basics and procedures of landscape planning. It shall provide a new
view on landscapes with some focus on trends and scientific and technological innovations, on
understanding, monitoring and managing landscapes, and on agricultural landscapes and problems of
agro-ecology.



Content: The book series has about 400 individual short chapters presented in 5 Volumes. Titles of the 5
Volumes are:

Vol. I Landscapes in the 21™ Century: Status Analyses, Basic Processes and Research Concepts

Vol. Il Understanding and Monitoring Processes in Soils and Water Bodies

Vol. Il Landscape Monitoring and Modelling

Vol. IV Optimising Agricultural Landscapes

Vol. V Landscape Planning, Management and Rehabilitation

Responsibility of authors and readers: The authors are inventors and activists behind novel methods,
and long-term research data as well as being innovative and experienced scientists. They are responsible
for the content of their chapter, are free to point out aspects of their study from their individual
perspective. Possible divergences between the findings, conclusions and statements of some individual
authors are natural, and often associated with their particular landscape under study. Even more general
conclusions do not necessarily need to coincide with the particular opinion of the editors.

The editors are hopeful that readers will gain sufficient information and inspiration for their own work
from this book series. Readers will become aware of the inconsistencies and deficiencies of some
approaches when it comes to measuring and assessing processes in complex ecosystems. You as reader
and user are encouraged to find your individual optimum approach for your topic and landscape when
drawing conclusions and acting imaginatively.

In some chapters, trade names are used to provide specific information. Mentioning a trade name does not
constitute a guarantee of the product by the authors or editors. Neither does it imply an endorsement by
the authors or editors of comparable products that are not named.

We hope that this book series can contribute to initiating the sustainable use landscapes in Eurasia.

We are aware that the publication of this monograph is a snapshot about a broad and diverse topic. It shall
also deliver benefits for many authors in terms of encouraging them to improve the quality of their
disciplinary work as well as starting inter- and trans-disciplinary projects for landscape sustainability.
The book series shall act both as a milestone by offering novel tools and ideas, and as a cornerstone by
creating lasting research cooperation between scientists and institutes of Eurasia.

Acknowledgements: The editors would like to thank all authors of this monograph for their work and
their participation in the preparation of the monograph. It was our pleasure to serve as editors of this book
series by coordinating and reviewing the written concepts and findings of motivated, enthusiastic
scientists.

For the sponsorship of the five-volume edition editors express their sincere gratitude to EuroChem
Company, which has been cooperating with leading research organizations for many years on registering
new products, assessing their effectiveness and devising regional regulations of their use to increase crop
yields and crop quality with improved economic efficiency production.

On behalf of the team of editors,
Lothar Mueller (Muencheberg, Germany) and Viktor G. Sychev (Moscow, Russia)
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PE3IOME. IlpomsimnenHoe ocBoeHne CeBepa Poccum cBsi3aHO ¢ yBelIMUYEHHEM ILIOMIAJEH
HApyIICHHBIX 3€MeNb M Jerpajaleidl NpUpOIHBIX JaHamadToB. BoccraHoBieHHEe TOYBEHHO-
PacTUTENIHHOTO MOKPOBAa HAa HApPYLIEHHBIX TEPPUTOPHAX CHOCOOCTBYET CTaOWMIM3alUK BEYHOU
MEP3JIOTHI, MPEAOTBPALEHUIO 3PO3MOHHBIX INPOLIECCOB M JAET BO3MOXKHOCTh BEPHYTH 3E€MIM JUIS
UCIIOJIb30BaHUSI B KadeCTBE OJICHbUX NAacTOWII. AHAIW3 JaHHBIX MOHHTOPHHIA TPUPOAHBIX U
HApYIICHHBIX JIAHAMA(TOB MO3BOJUII OIIEHUTh MX COCTOSHHE U OOOCHOBATH JTMOO BO3MOXKHOCTH MX
pereHepanny myTeM caMo3apacTaHus, TM00 HEOOXOJUMOCTb UX PEKYJIbTUBALMH. AKTHBHO 3apacTaioT
0e3 BMeLIAaTeNbCTBA YEJIOBEKA HAPYLICHHBIE YYaCTKU C HM30BITOUYHBIM YBIa)KHEHHEM. COMKHYTBIN
pacTUTENBHBIA MOKPOB (opMmupyeTcs 3a 2 — 5 neT. X0Ts npolece caMo3apacTanus He TpeOyeT 3aTpaT
Y TIPUBOAUT K 00pa3oBaHUIO 0ojiee YCTOWYMBBHIX M AOJTOBPEMEHHBIX PACTHTEIBHBIX COOOLIECTB, €ro
MOJKHO HMCIIOJIB30BaTh HE Be3/e. [l TEXHOTEHHBIX TEPPUTOPHUI C HU3KUM 3a11acoM TOCTYITHOM BJary,
OelHBIX MUTATETbHBIMH BEIIECTBAMHU W  TOABEPKCHHBIX BETPOBOM M BOJHOM  3po3UH
(XBOCTOXpaHMIIMINA, HACHITHBIC U HAMBIBHBIC MECUYaHbIC apeHbl U Jp.) o0s3aTeNbHA MePBOOUYCPETHAS
peKyapTUBaLysl. MOHUTOPUHT COCTOSIHHS ITOYBEHHO-PACTUTENBHOTO MOKPOBA B 30HE JESATEIBHOCTH
MPOMBIIUICEHHBIX TPENNPUATHH — Ba)KHOE HAMpaBI€HUE WX MPHUPOJOOXPAHHON JEATENBHOCTH,
3aKpEIVICHHOE 3aKOHOAATEIbHO.

Abstract. Industrial development of the North of Russia is connected with an increase of disturbed
areas and degradation of natural landscapes. Restoration of soil and vegetation cover in disturbed
territories leads to the stabilization of permafrost, prevention of erosion processes and gives the
opportunity to return these lands for use as reindeer pastures. Analysis of monitoring data of natural
and disturbed landscapes allowed to assess their condition and substantiate either the possibility of
their natural recovery, or the need for their recultivation. Active natural recovery is going on disturbed
lands with high moisture, where a dense plant cover forms in 2-5 years. Although the process of self-
revegetation does not require costs and leads to the formation of more stable and long-term plant
communities, it can’t be used everywhere. Technogenic landscapes with a low supply of available
water, poor in nutrients and exposed to wind and water erosion (tailings, bulk sandy arenas, etc.) need
recultivation at the first place. Monitoring of soil and vegetation cover in the vicinity of industrial
enterprises is an important branch of their environmental activities, fixed by law.

KJIIOUEBBIE CJIOBA: monutopusr, Cemep, JaHamagThl, Ha3eMHbIC SKOCHCTEMbI, HapyIICHHBIC
3€MJIHU, OJICHbU HaCT6I/IH_Ia, TCXHOI'CHHBIC HAPYHICHU, CaMO3apacTaHUC.
Keywords: monitoring, North, landscapes, terrestrial ecosystems, disturbed lands, reindeer pastures,
technogenic disturbances, natural recovery of vegetation.

BBEJIEHUE
Cesepuble TeppuToprH (TYHIpa U JECOTYHIPA) MMEIOT BKHOE 3HAUEHWE B HAIIMOHAIBHON 3KOHOMHKE
Poccun, sBnssch MecTOM AOOBIYM Pa3HOOOPA3HBIX IMOJIE3HBIX HCKOMaeMbIX. OTHOBPEMEHHO — 3TO
CEBEPHBII TpeieN pachpOCTPaHEHUS CENbCKOXO3SMCTBEHHBIX YTOJUH, WCIONB3yeMBIX KaK TacTOMWIIa
JloMaIiHero oneHs. B paiionax CeBepa MHTEPEChl KOPSHHBIX HAPOOB, BEAYIIMX KOUEBOM 00pa3 ®HU3HH, U
HUHTEPEChl MPOMBIIUICHHBIX NPEANPUATHH, MTOOBIBAIOIINX IOJIC3HBIC MCKOMAEeMbIC, 3a4acTyl0 BXOJAT B
MPOTHUBOPEUHE.
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OcHOBHbBIE TMOHATHS, TEPMHUHBI M ONpENeJICHHs, OTHOCSIIMecs K JiaHAmadTaM W HCIOJb3yeMble B
JNOKYMEHTAllUM, HAay4YHO-TEXHHMUYECKOW, y4yeOHOW M CIpaBOYHOW JHUTEpaType 3aKpelyieHbl B
I'ocymapcTBeHHBIX cTanmaprax [1].

JlannmadgTer CeBepa 00J1a1at0T HU3KOW YCTOMUNBOCTBIO K TEXHOINCHHBIM BO3JICHCTBUAM M OIPaHUUCHHON
CIOCOOHOCTBIO K CaMOBOCCTaHOBJIECHUIO. J[onrue rosl OCHOBHBIMH (pakTopamu, IpeoOpas3yromuMH 3TH
nammadTel, ObUIM BBIAC OJEHEH M NMPHUPOJHBIE MOXaphl. B mocnenHue roasl OCBOGHHE CEBEPHBIX
MECTOPOKACHUH TOJIE3HBIX MCKOIAEMBIX, B TIEPBYIO ouepesb — HEPTSHBIX M ra30BbIX, CTANO OJHON M3
BEAYIIUX MPUYUH JErpajaliii MPUPOAHBIX SKOCUCTEM U CHIDKEHHUS MPOAYKTHBHOCTH OJICHBUX MacTOMILI.
EsxeromHo Ui npoBeaeHUs T€0JI0ropa3BeJOYHbIX PaboT, 00ycTpoiicTBa MECTOPOKICHHH, CTPOUTEIHCTBA
JI0pOT, TPyOOIIPOBOJIOB, MOJUTOHOB OTXOJIOB, YCTPOHCTBA KaphepOB sl JOOBIUH TOJIE3HBIX UCKOMAEMBIX
U T.II. OTBOAATCS BO BPEMEHHOE WJIHM IMOCTOSHHOE HCIIOJIb30BAaHHUE COTHHM T'€KTapOB 3eMeJb, UMEIOLINX
MIPEUMYIIECTBEHHO CEJIbCKOXO03SHCTBEHHOE HA3HAYCHUE U UCIIONB3YyEMBIX B KaUECTBE OJICHBUX MAacTOMILI.
CoBpeMEHHBIC TEXHOTCHHbIE HArPy3KH Ha MPUPOJAHBIC JAHTMAPTH 3HAYUTENHLHO MPEBBIIIAIOT MTOPOT
YCTOWYMBOCTH TYHIPOBBIX dKocucTeM [2,3].

I'eoxpronoruueckuii Gpaxkrop — Beaymui B nanamagrax Cesepa, OT €ro U3MEHEHUH 3aBUCUT COCTOSIHUE
U (YHKIMOHMpOBaHHE Ha3eMHbIX »dkocucteM [4]. Ilporecchl aHTPONOTeHHO# TpaHchopMaIUK
JUTOTEHHON OCHOBBI JaHAmAadTa BO MHOIOM ONPEACHSIOT  JKOJIOTHYECKYI0  0e30MacHOCTh
XO3SIICTBEHHOTO PAa3BUTUSl CEBEPHBIX TEppUTOpHil. i1 MperoTBpallleHHsT HEraTUBHBIX BIMSHUA WU
obecrieueHus] CTaOMIBHOCTH MOBEPXHOCTH B XOJ€ IPOMBIIIJICHHOTO OCBOGHHUSI U 00yCTpOMHCTBa
MECTOpPOXACHUNH TpeOyeTcs o00s3aTebHOE COXpaHEHHWE peXMMa MHOTOJETHEMEP3IbIX Topoa. B
YCIIOBUSIX KPHUOJIUTO30HBI 3TO IOCTUTAETCSl OTPaHUYCHUEM BO3JEHCTBHS Ha MHOTOJIETHEMEP3IIbIE TTOPOIBI
(3ampeT MCHONIB30BaHUs TYCEHHYHOTO BE3JEXOTHOTO TPAHCIIOPTA B BECCHHE-JICTHHUM MEPUOJ; JI0CTaBKa
00OpYZIOBaHMS, MAaTEPUANIOB, MEXAaHH3MOB IPEHMYIIECTBEHHO B 3MMHHH MEPHON IO CIEHHATbHO
00YCTPOCHHBIM JUISI 3TOTO JIOPOTaM, TaKk Ha3bIBaeMbIM 3UMHUKAM; CO3/IaHUE HACBHIMHBIX IIOIYIIEK» IO
OypoBble IUIOLIAAKA W pa3BEOYHbIC CKBOKHHBI U T.II.). OJHOBPEMEHHO HEOOXOMMO MPOBEICHHUE
PETYJIAPHOrO0 MHXXEHEPHO-TEOKPHOJIOTHYECKOTO MOHHMTOPUHIA U MPOM3BOACTBEHHOIO 3KOJIOTHYECKOTO
KOHTPOJIA Ha TEPPUTOPUN MECTOPOXKICHHM, KOTOpbIE MPeayCMOTPEHbI HOPMAaTUBHBIMU JOKYMEHTaMH, a
TaKXKe COOJIO/ICHNE TEXHOJOTMUECKHX PErNIAMCHTOB M CBOCBPEMEHHOE YCTpPAaHEHHE BBISBICHHBIX
HapyLIECHUH.

HEJIb UCCJIEAOBAHUSA

HpOBeCTI/I O6CJ'I€,Z[OB3,HI/IC MNPUPOAHBIX U HAPYHICHHBIX J'IaH,Z[HIa(l)TOB CeBepa, OLOCHUTH MX COCTOAHHC U
BO3MOKHOCTb €CTCCTBCHHOTO BOCCTAHOBJICHHA 3€MCJIb TTOCJIC PA3JIMIHBIX HapymeHHfI. Mu1 HCXOJUIIN U3
INpuHOUIIa MHHHUMU3ALOWUK 3aTpaT Ha PEKYJIbTUBALUMIO Y4YAaCTKOB, TA€ BOCCTAHOBJICHHEC IIOYBCHHO-
PACTUTCIBHOTO IMOKPOBA MOXKET YCIICHIHO OCYHICCTBIIAATHCSA €CCTCCTBCHHBIM HYTGM

OBBEKTBI U METO/IbI UCCJIEJOBAHUI

OObekTaMu HMCCIICJOBAHUS SBHIKCh MPUPOIHbIC (HE3aTPOHYTHIC XO3SMCTBEHHOH AEATEIBHOCTBIO) U
HapymeHnele nanamapTer Cesepa Poccum [5,6,7,8 u ap.]. B ocHOBY paboThl OBLIM MOJIOXKEHBI
na"amadTHO-Teorpaguueckie W IKOJOTMYECKHE NPUHIIMIBI, a TaKKe Y4YeT HMEIOMIErocs OIbiTa
M3y4eHHs IPUPOIHBIX U TEXHOTeHHBIX JaHmmadTos [9,10].

Bbutn ucnosp30BaHbl CleAyONe METOABI cOopa, 00pabOTKH U aHAIN3a MaTEPUAIIOB:

1. CpaBHUTENBHO-TEOrpaUUECKU METOJ, IPEAyCMATPUBAIOIINI CONPSHKEHHBIA aHAIN3 COCTOSHUS
NMaHImAadTOB, IOYBOTPYHTOB, PACTUTEIBHOCTH B IPUPOAHBIX M HAPYIICHHBIX YCIOBHUSX;
2. CpaBHUTENBHO-aHAINTHYECKHH METOJ, BKIIOYAIOMIMNA H3ydeHHE (QHU3HMUECKUX WU XUMHUYECKHX

CBOICTB HapyLICHHBIX 3€MEJb, TOPHBIX IOPOA U OTXOAOB MPOM3BOACTBA; CPABHEHHUE CO
CBOMCTBaMH MMOYBOOOPA3YIONINX MOPO] 30HAIBHBIX MOYB, a TakXKe ¢ (POHOBBIMM M HOPMATUBHBIMH
MOKa3aTelsIMU,

3. CranoHapHbIid MeTo/1 (IOJIEBBIC MCCIICIOBAHMS), 00bEAUHSFONIMIA HAOIOACHHS Ha CTAIIHOHAPHBIX
IUIOIAAKAaX 3a JWHAMHKOM pasiIMYHBIX IMOKasareneidl (BHIOBOM COCTaB pACTUTEIBHOCTH,
HU3MEHEHHE OOIIEro MPOSKTHBHOTO TOKPBITHS M CTPYKTYPBI PaCTUTEIBHBIX COOOIIECTB M Jp.), a
TaKKke (PUKCALUIO SKOJOTHUECKHUX U daaduuecKuX (pakTopoB (H3MEHEHHE YPOBHS TPYHTOBBIX BOJ
II0 CE30HaM, OLEHKAa BOAHOTO pEXHMa, HAJW4YUE DPO3UOHHBIX MPOLECCOB, MNPOSABICHUE
MEP3JIOTHEIX HAPYIIEHUI — TEPMOKApCTa, OBParoodpa3oBaHus 1 T.11.).
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PE3YJIBTATBI U OBCYKJIEHUE

AHanu3 JaHHBIX MOHMTOPUHTA NMPUPOIHBIX M HapYIIEHHBIX JaHAMA(TOB AacT BO3MOXKHOCTh BBIICIUTH
Pas3IMYHbIE MO0 COCTOSHHUIO TEPPUTOPUH U OINPEIEIUTh AOIMYCTHMOCTh OCTAaBJICHHUS IO CaMO3apacTaHHue
OHUX YYacTKOB M HEOOXOOUMOCTH IPOBENEHHs PEKyJIbTHUBALMM Ha APYyrux. B ocHOBe ycmeurHoro
€CTECTBCHHOTO BOCCTaHOBJICHHUSI PACTHTEJFHOCTH Ha HapylIeHHBIX 3eMisix CeBepa JiexaT 2 BEAyIIHX
¢axTopa: OMM3KHI YpOBEHb I'DYHTOBBIX BOJ U HAJIMYUE B MOBEPXHOCTHOM CJIO€ NOYBOIPYHTOB CIIOP,
KODHEBHUILl U CEMSH pacTeHUH. AKTHBHO 3apacTaloT 0e3 BMELIATENbCTBA YEJIOBEKA YYACTKH C
M30BITOYHBIM YBIQKHEHHEM — MPOXOMIIMe IO O0J0TaM TpacChl IepeMelleHuss 000pyrOBaHMS,
ABTO3MMHHKH, JHMHUHM 3JIEKTpoIepenad, TPyOONpoBOIbI, Tpacchl ceiicMornpoduiell, Chpble y4acTKH
KapbepoB JUIsl A00BIYH CTPOUTEIbHBIX MaTepuaioB (Pucynok 1) u mxp. OObI4HO yke depe3 2 — 5 et Takue
HapyILIEHHbIE YYaCTKU YCIEUIHO 3apacTaloT O0JOTHON paCTUTENEHOCTBIO.

VYCTaHOBIICHO, YTO PacCTUTEIbHBIE COOOIIECTBa, (HOPMUPYIONIIMECS B XOJE €CTECTBEHHOIO 3apacTaHMs
HapyLIEHHBIX 3€MeJib, OKa3bIBAIOTCS 00Jiee yCTOWYHMBBIMU IO CPAaBHEHHUIO C MCKYCCTBEHHO CO3AaHHBIMHU
MoCaZKaMy M IOCEBaMH, IIPH CO3JaHUM KOTOPBIX HEPEOKO UCIIONB3YIOTCS MPUBO3HBIE CEMEHA PACTCHHH,
MaJio aJlalTHPOBaHHBIE K yciaoBusaM Cesepa.

Pucynok 1. Camo3apacTtanue kapbepa B JiecoTyHape 3anannoi Cubupu: yepes 15 et moce
OKOHYAHUS paboT.

B 10 e Bpems, pe3ynabTaThl MPOBEACHHBIX HCCICJOBAHMH IAIOT OCHOBAHUE CUUTATH HEOOXOIUMBIM
MPOBEIEHHE  PEKYJIbTHUBALMM  OTPAa0OTAHHBIX  XBOCTOXPAHWJIMI]  OOOTaTHUTENbHBIX  (abpuK,
PACIIONIOKEHHBIX B T'OPHOPYAHBIX paiioHax (PHCYHOK 2); 3HAQUMTENbHBIX IO IUIOLIAAN HACHITHBIX U
HAMBIBHBIX II€CUaHBIX apeH B HedTenoObIBaromuX paioHax. IIporecc ecTeCTBEHHOrO 3apacTaHHs Ha
TaKUX TEPPUTOPUSIX 3aTPYAHEH U PpaCTATHBAETCS HA JOJITUE TOMBI, BCIECACTBUE MHOTHUX HEOIArONPHUSIHBIX
(akTopoB (HHM3KHE 3amachl JOCTYIHOW Biard, OCJHOCTb NOYBOIPYHTOB ITHTATEIBHBIMH BEIIECTBAMY,
HO/IBEP)KEHHOCTh UX BETPOBOM M BOJHOW 3PO3UH M IIp.). BeTpoBasi 5po3usi XBOCTOXPaHUIIHILL, IECYAHBIX
apeH W KapbepoB HAHOCHT 3HAUMTENBHBIA yHiepd OKpykarolield cpeie, MO3TOMY OaHHbIE OOBEKTHI
TpeOyYIOT MPOBEICHUS IIEPBOOYEPEAHON 1 0053aTEIHHON PEKYIBTUBAIUH.
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MOHHTOPHHT COCTOSIHHSI TTOYBEHHO-DACTHTENBHOIO MOKPOBAa B 30HE ACSATEIBHOCTH MPOMBIILICHHBIX
OPENPHUATHI SBISIETCS BKHBIM HAMPABICHAEM HX IPUPOJIOOXPAHHOM IEATEIBHOCTH U OCYIIECTBISCTCS
Ha OCHOBE HOPMATHUBHOTO JTOKyMeHTa [11].

PucyHok 2. XBoCTOXpaHUIMIIE O00OraTUTEIBHON (GaOprKu — 00BEKT 00sI3aTeIbHOM
PEKYJIbTHBAIHH.

3AKVIIOYEHUE

1. IlpomeinuieHHoe ocBoenue CeBepa Poccum BeneT K yBENIMYEHHUIO IUIOLIAAW HApPYLICHHBIX 3€MEJb,
MOSIBJICHUIO KapbepoB, OTBAJIOB, MJIUTENBHO HE 3apacTalollMX IEeCYaHbIX apeH W T.0. U
CONPOBOJKAACTCS JIeTpaalieil MOYBEHHO-PACTUTEILHOTO OKPOBA CEBEPHBIX JTaHIIIA(TOB.

2. OGecneunTh COXpaHEHUE CTAOMIBHOCTH MHOTOJICTHEMEP3IBIX MOPOA U MPEIOTBPATUTH SPO3HOHHBIC
MIPOLIECCHI B TYHIPOBBIX JaHAMAPTaX MOXKET TOJIBKO HATMYNE YCTOMYMBOTO PACTUTENFHOTO TIOKPOBA.

3. BoccraHoBneHne pacTUTENBHOCTH U MOYB HAa HAPYIICHHBIX TEPPUTOPHSX IMO3BOJSET BEPHYTh UX B
IIPOAYKLHOHHBIM Ipolecc U BO3BPAaTUTh OCHOBHOMY 3€MJICIIOJIb30BATEII0 — KOPEHHBIM HapoaaMm
Cesepa — A71s1 NCHIOJIB30BAHMS B KAUECTBE OJICHBHUX MACTOMILL.

4. Hazemnsle 3kocuctemMbl CeBepa 00J1a1al0T HU3KOM CIOCOOHOCTBIO K pereHepaluy nocjie HapymeHuH,
HO B OIPE/ICNICHHBIX ciTy4asxX (0cOOCHHO Ha 3a00JI0YESHHBIX 3eMJISIX) BOCCTAHOBJICHUE PACTUTEILHOCTH
UAET YCHEeIIHO. OTO TMO3BOJIET BBIACIUTh PAA  TEXHOTCHHBIX OOBEKTOB, HE TpeOyIomuX
PEKyJIbTUBALMM, M COCPENOTOYNUTh YCHWIMS HAa OPraHU3alil HCKYCCTBEHHOTO BOCCTAHOBJICHUS
JPYTHX, TPECTaBIAIONNX HAHOONBIIYI0 Yrpo3y 3A0POBBIO HACENCHUS M KadyecTBY OKpYKaroIleil
Cpezpl.

5. Ilogxon, mpenycMaTpUBAIOLUIMKA OTKa3 OT HMCKYCCTBEHHOTO CO3JaHHUSl PACTUTEIBHOTO IMOKPOBAa M
OCTaBJICHHE HapYLIEHHBIX TEPPUTOPHI MO CaM03apacTaHUe, HE TOJIBKO SKOHOMUYECKH BBITOJHEE, HO
B OINpPEEICHHBIX YCIOBHAX HPUBOAUT K (HOPMUPOBAHHIO Oo0Jiee YCTOWYMBBIX M JIOJITOBPEMEHHBIX
pacTuTensHBIX cooluiecTB. B To jxe BpeMs MpoBeAeHHbIE MCCIEIOBAaHUS MOKA3ald, YTO OTAEIbHBIC
KaTeropuy HapyIIECHHbIX 3eMeJb HYKAAIOTCS B IPOBEICHUN 0053aTEIbHON PEKyIbTUBALINH.

6. DKOJOrMuecKUii MOHHUTOPHHI HApyLICHHBIX 3€Melb SBISETCS OCHOBOM I'OCYNapCTBEHHOM MOJUTUKU
Poccun.
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Chapter 1/82: ANALYSING EFFECTS OF INTENSIVE AGRICULTURAL LAND USE ON
PLANT SPECIES BETADIVERSITY
I'naBa 1/82: AHanu3 BJMSIHMSI HHTEHCHBHOIO CeJIbCKOX03sIiICTBEHHOI0 3eMeJIbHOT0 MCI0JIb30BAHUS
Ha OeTa-pa3Hoo0pa3ne BUI0OB PacTeHU

Constanze Buhk

DOI 10.25680/6737.2018.34.12.082

Email: buhk@uni-landau.de

University of Koblenz-Landau, Campus Landau, Institute of Environmental Sciences, Geoecology, Fortstr. 7, 76829
Landau, Germany

ABSTRACT. A tremendous number of indices exists to calculate landscape beta diversity or species
heterogeneity between two or more samples. Here, we propose to calculate a set of related indices to
differentiate between several effects that lead to heterogeneity or homogenization. Turnover and
pairwise similarity indices do not differentiate between heterogeneity along rising distance or
patchiness of species sorting in the landscape. Calculating similarity of species in relation to the
complete dataset, the determination of the effect of nestedness and of distance decay characterize the
degree of homogenization of species composition in the landscape. Additional trait analyses uncover
i.a. eutrophication effects on species sorting processes. In an example the equivocal use of some beta
diversity indices is demonstrated. The need for twofold conservation measures in the agricultural area
studied is highlighted.
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