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In the article there are traced the stages of after glacial changes of landscapes in Inner Asia — vast
intercontinental area, wrap-round the out-of-glacier part of the Asian continent. These territories are united
by remoteness from oceans, common geological development during all the Quaternary period, and common,
rhythmically directed change of climatic conditions. The territory of Mongolia is the central part of Inner Asia;
it lies in the knot of interface of contrasting geological structures and on the joint of the systems of atmosphere
circulation on the global level. At the same time this territory can be considered as an original ecotone area on
which a border passes between the boreal forests of Southern Siberia and deserted ecosystems of Gobi. The
changes of climate during the studied period were reflected in the dynamics of vegetation change in Inner Asia
— from cold tundra steppes of end of Pleistocene to dry or desertificated flat steppes and mountain forest-
steppes of late Holocene. On the territory of Mongolia in this period four main types of vegetation co-operated
in different correlations: tundra steppe, taiga, steppe, and desert under permanent prevailing of steppes.

W3ydeHnue konebOaHMil KIMMara U CBSI3aHHOW C HUMHU JUHAMHKHU PACTUTEIBHOCTU PA3TUYHBIX
peruoHoB 3eMJIM Ha MOCIEIHUX AdTanax €€ reoJIOrMYeCKOM MCTOPUM HUKOTZIa HE TEpsjio CBOEH
aKTyaJlbHOCTH, IOCKOJbKY JTH JaHHbIE HMEIOT NPSMOE OTHOIICHHWE K DJIABHBIM YCIOBHUSM
CYIIECTBOBAHMSI OMOTHI U )KU3HHU JIFOICH. AKTYyalIbHOCTh TAKUX UCCIIEIOBAHUI TOCTOSTHHO BO3pPACcTaeT
B CBSI3M C BO3HMKHOBEHUEM MOILIHBIX aHOMAJbHBIX SIBJICHU B MPUPOAE, KOTOPBIE YUYEHBIE YaCTO
CBSI3BIBAIOT C YCUJIMBAIOIIMMCS aHTPOIIOTCHHBIM BO3/IEHCTBHEM Ha Ouocdepy.

BuyTtpennsass A3us — 3T0 oOUIMpHAas BHYTPUKOHTUHEHTAJIbHAsI TEPPUTOPHS, OXBATHIBAIOIIAS
BHEJIETHUKOBYIO 4YacTh A3HMAaTCKOro KOHTHUHEHTa. OHa HE UMEET YETKUX €CTECTBEHHBIX TI'PaHMI]
U B reorpaduyeckoM CMBICIE 0BOJAbHO HeompeneneHHa. Crnemom 3a E.B. JleBsatkunbim (1981)
K BHyTpenHell A3un Mbl OTHOCUM ceBepHble pailoHbl Kutas, MoHnronuto, ropusiii nosc FOxHoit
Cubupu, Ilpubaiikanbe, 3abaiikanbe, BocTouHble paiioHbl Kazaxcrana m Cpennelt Asuu. Otu
TEPPUTOPUH OOBEAMHSIET YAAJICHHOCTh OT BCEX OKPAaWHHBIX MoOpeld A3MaTCKOro KOHTHHEHTA,
OOIIHOCTDH T€0JIOTMYECKOTO PA3BUTHUS B TEUCHHE BCETO YETBEPTUYHOTO NEpHOia U 00111ee, pUTMUYHO
HAIPABJICHHOE U3MEHEHHUE KJIMMATUYECKUX YCIOBUM.

MoHnronust SBIS€TCS LIEHTPaIbHOM YacThlo BHyTpeHHENH A3uM, €€ TeppUTOpUS JICKUT B y3Je
COMPSIKEHUS] KOHTPACTHBIX T€OJOTHUECKUX CTPYKTYP U Ha CTHIKE CUCTEM IHPKYISAUU aTMOC(hepsl
100anbHOTO ypoBHS. [t MoHTOMY XapaKTepHbl MAKCUMATbHBIC AMILTUTY/IBI TOIOBBIX U CYTOYHBIX
TeMIeparyp, IIMPOKOE PACIPOCTPAHEHHE MHOTOJIETHEMEP3JIbIX MOPOA U MHOTHE JIPYTrHe CBOMCTBA
COBpPEMEHHBIX JIAaHAIA(TOB, POAHALIUE UX C JaHAmaTaMu Mo3aHero mieiictoneHa. [Ipu aTom Bcro
TEPPUTOPUI0 MOHTOJIMU MOKHO paccMarpuBaTh Kak CBOCOOpa3HYIO SKOTOHHYIO 30HY, TOCKOJBKY
FO’KHAs TpaHuIa 00peasbHBIX JIECOB IIPOXOIUT IO BOAOPA3AEIbHBIM XpeOTaM XaHrasi, T/Ie Ha CKIIOHAX
CEBEPHBIX HKCIO3UIINH €Ille COXPaHUINCh YUYACTKA OCTPOBHBIX MJIM HKCIMO3UIIMOHHBIX OOpeanbHbIX
JIECOB, & CKJIOHBI FOKHBIX SKCIIO3UIIUH ITPEICTABIISIIOT COOO0H Mepexo] OT BEICOKOTOPHBIX KOOPE3HEBHUKOB
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K CTEMsIM pa3HbIX TUIIOB U MyCThIHAM [00H.

[TonoxenneMonronunmexay ropamu FOxxHoit CuOupu, UCTIBITABILIMMU OJIEICHEHU S, LTy CTHIHSIMU
['06u, He MoIBEPraBIIMMUCS MOKPOBHOMY OJIEACHEHHIO, UMEET Ba)KHOE 3HAYE€HUE ISl BBISIBICHUS
o0IIMX ¥ CHeU(pUISCKUX YePT Pa3BUTHUSI BHYTPUKOHTHHEHTAIBHBIX 00JIacTel B MOCIENEeTHUKOBOE
BpeMsi M TS pEIIEH U psia mpo0IieM Ha OCHOBE KOMITJICKCHBIX OO CTpaTHT paduye CKUX UCCIIEI0BAHHA.
HNudopmanus 00 OCHOBHBIX dTarax pa3BUTHUS MIPUPOIHON 0OOCTAHOBKH, IBOJIOIUU PACTUTEIBHOCTH
U KIuMaToB BHyTpeHHel A3uM B KOHIIE MTO3/IHETO MIIEUCTOIEHA U TOJIOLIEHE OTPAXKAETCA B COCTaBE U
CTPOEHMH TOJIIII JOHHBIX 0CAIKOB 03P U MOKET OBITH H3BJICUEHA ITyTEM HCCIIEJOBAHUS UX KOMIUIEKCOM
Pa3IMYHBIX METOAOB, UCIIOJIb3yEMbIX B Majeoreorpaduu.

Kak u3BecTHO, 03epa UyTKO pearhpyroT Ha MPOMUCXOJAIIME B UX BOAOCOOPHBIX OacceilHax
MIPOLIECChl M3MEHEHUEM BCEX CBOMX XapaKTEPUCTHK (IIyOMHBI, IUIOIIAJM BOAHOM IMOBEPXHOCTH,
XMMH3Ma BOJ, paclpeiesieHus] U COCTaBa JOHHBIX TPYHTOB M KOMIUIEKCA BOAHBIX OPraHU3MOB H
T. 1.). Kpome Toro, cymiectByeT MHOXXECTBO JIOKQJIBbHBIX (PAKTOPOB (TEKTOHMUYECKUE IOJIBUKKH,
MOANPY>KUBAHUE WM MUIPALUs PYCeN PEK, XO34MCTBEHHAs ESITENbHOCTh YEJIOBEKa B Ipeaesax
OacceliHa U JIp.), KOTOPbIE BBI3BIBAIOT U3MEHEHUSI B COOTHOIIICHUH MTPUXOIHON U PacXOAHOW YacTen
BoJHOrO Oananca o3ep. OCOOEHHO SPKO ATO MPOSBISIETCA B 30HE HEAOCTATOYHOIO YBIAKHEHHS, B
ApUIHBIX U CEMUAPUAHBIX pailoHax BHyTpeHHEeN A3uM, OTIMYAIOMIUXCS OOJBIIMMH aMIUTUTYIaMU
konebanuii Termia v Biard. O3epa 3TUX TEPPUTOPUIN CYIIECTBYIOT B SKCTPEMAaJbHBIX MPUPOAHBIX
YCIIOBUSIX U MIPEACTABISIOT OJIaronpusiTHBIA OOBEKT I U3yUeHUs] 3aKOHOMEPHOCTEH N3MEHYMBOCTH
MIPUPOAHON CpeaBl.

Marepuanom Juis UCClIeOBaHUMN MOCTY XXMM 00pa3ibl U3 OYypOBBIX CKBaKUH JOHHBIX OCAJIKOB
MIPECHOBOAHBIX 03ep Mouronuu, noiaydeHHbIx B 1971-1980 rr. maneo0OoTaHMUECKUM OTpPSIOM
CoBmecTHOM CoBeTCKO-MOHT0IbCKOM KOMIUIEKCHOM OMOJIOTMYECKOM SKCIIEAULIMH C UCTIOJIb30BAaHUEM
METOJMK COBETCKOM mIiKoibl wuccienoBanuil. [Ipm ux o00paboTke YUYUTHIBAIUCH PE3YJIbTATHI
naneoreorpa)uyeckix, reojaoro-reoMmoponornyeckux U OuocTtparurpauueckux METOJ0B
HCCIIEIOBAaHUN U pauOyJIEPOAHOE AaTUPOBaHUE, 00ECIIEUNBAIOIIEE BPEMEHHBIE IPUBSI3KH, a TAKXKE
aHaJINU3 JIMTEPATyPHBIX HMCTOYHUKOB JIMMHOJIOTMYECKUX, JIAHIMIAPTOBEAUYECKHX, I'€OIOTHUYECKHX,
reo0OTaHUYECKUX W MaNe000TaHMYECKHX HCCIENOBAaHUN. DTH MarepHhalibl MOCITYXHIU OCHOBOM
Ui pa3paboTku nepBoit it MoHronmuu 6uoctparurpadudeckoil cxemsl roiomnena (Bunmep u ap.,
1981)!. ITo3nHee oHu BouwiM B 0a3y JaHHBIX MO ypoBHsM o03ep ObiBirero Coserckoro Coroza u
MoHro1My ¥ UCTI0Ib30BaHbI PU BOCCTAHOBJICHUH MOCIEIEIHUKOBBIX U TOJIOLEHOBBIX YPOBHEN 03€p
Cesepnoii EBpa3znu Ha OCHOBE perruoHaIbHBIX H3MCHCHHI WX BOJHBIX OQJIAHCOB M MPH JajbHEHIIeH
pexkoHCTpyKIuH naneokaumaToB (Tarasov et al., 1994; 1996). U3yuennsie pernonbl MoHTOIMH OBLITH
OTHOCHUTENIbHO TEKTOHUYECKU CTA0MIIbHEI B IOCJIENISAHIUKOBLE, 8 X031CTBEHHAS IEATEIBHOCTh B HIX
HE OKa3blBajia 3HAYMTEIbHOTO BIMSHUS Ha o3epa 10 XX Beka. Takum o0pa3oM, OIyUEHHbIE TaHHbIE
MO3BOJIMJIM OOYCIIOBUTH BJIaro00eCre4eHHOCTh TePPUTOPUM CTPaHbl IIOOATBHBIMU HU3MEHEHHUSIMHU
arMoc(epHoi upkymsiiy B EBpasun B koHIle mieiictonena u B ronouene (Tarasov, Harrison, 1998; u ap.).

B konte nozauero miericronena (13000—12000 net Hazaz, nanee —II. H.) U 10 HaYaJia roJIoleHa
MOHTOJIbCKHE 03epa (YOCYyHYpCKoi KOTIIOBUHBI, MOHTONILCKOTO Atasi, XaHras, 03. XyOcyrys) u 03.
Baiikan umenu Ooee BRICOKHE YPOBHU, U€M B HACTOSIIIEM BpeMeHU. Bricokue ypoBHU okono 13000
J. H. OTMEUEHBI TAK)KE B THOETCKOM BBICOKOTOPHOM 03. SUMXi M B KHTAHCKUX 03epax B WHTEpBAJC
13000-10000 1. H.

Mexy 10000 u 9000 1. H. ypoBHU 03ep MoHronuu ObLITH HIKE, YeM coBpeMeHHbIe. Hanboinee
HU3KUMHU OHM ObUIM B paHHEM rojoueHe (okono 9500 i1 H.). OOGBOJHEHHOCTh O3€PHBIX KOTJIOBHH
Hayvasia noBbimarbes ¢ 8000 J1. H., JOCTUTHYB MaKCUMAJIBHBIX 3HAYEHUH B IEPBOI TOJIOBUHE CPEAHETO
rosnouena (7500-6500 . H.). [Tocne 6500 1. H. HAYAJIOCh ACMHXPOHHOE U MOCTENEHHOE CHUKECHHUE
YpOBHEH 03ep W mpoaomkanock npuoausutenbHo A0 3000 1. H. Tak, B Kotnosune bonpmux O3ep
ypoBHU Hauanu magarb Mexay 6000 u 5000 1. H., a camble HU3KHE YPOBHH 03ep YOCYHYpPCKOTO
Oacceiina 3adukcupoBanbl okono 3000 1. H. O3epa ceBepHOH, IEHTPATBLHON M BOCTOYHON dacTei
MoHronuu uMenu ypoBHH, OJIM3KHE K COBPEMEHHBIM, HauMHas npubnusutensHo ¢ 5000-4500

'OrpannyeHHsIil 00beM ITyOIHKALMU HE TO3BOIIET aBTOPY MPOLMTHPOBATH BCE IPOAHAIM3UPOBAHHBIC INTEPATyPHBIC
HCTOYHUKH, TOITOMY B CIIMCOK JINTEPATYPbI BKIIOYEHBI TOJIBKO OCHOBHBIE paOOTHI.
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7. H., @ B 3aKJIIOYUTENBHON (haze cpeanero ronoueHa (marepsai 4000-3000 1. H.) OHU 3HAYUTETHHO
MMOHU3WINCH, HO TaKke acHHXpOoHHO. Ha pyOexxe cpemanero u nosauero rojomena (30002000 1. H.)
BBISBIIICTCSI BpDEMEHHOE BO3BPAIICHHUE 03€p K OTHOCHTEIILHO 00Jiee BRICOKUM YPOBHsM, rocie 2000
J. H. BO BceX 03epax MOHTOIMH TUAPOIOTUYECKUE YCIOBHS MPUOTU3UINCH K COBPEMEHHBIM.

O Termio- M BIarooOECNEYEHHOCTH BHYTPHUKOHTHHEHAIBHBIX OONAacTe MOXHO CYIWUTH IO
JIMHAMUKE PACTUTEIBHOCTH B MaJICOBPEMEHU. APUJIHBIA M XOJIOAHBIN KJIMMAT KOHIIA IJIEHCTOICHA
Y PaHHETO TOJIOIeHa 00YCIOBIII pacpoCTpaHeHne KpHOPHUTHBIX cTeneil B MOHTOIUYU U B COCETHUX
perunonax. B MoHrosnuu TyHIpOCTENb CYIIECTBOBAJIA B BEpXHUX MOSICAX TOP, CyXHUE U OMyCTHIHCHHbBIC
CTeNH — B MEXTOPHBIX KOTJIOBUHAX, a BHICOKHE PaBHUHBI, BEPOSTHO, ObUIM 3aHSTHI MYCTBIHSIMH.
Hauunas ¢ 12000 1. H., TyCTHIHHBIA THUI PACTUTEILHOCTH ObUT PEKOHCTPYUPOBAH B MEKTOPHOM
KOTJIOBUHE OacceiiHa 03. AYHWT, Ille COBPEMEHHAs PacTUTEILHOCTh — cyxas cremb. (Vegetation
dynamics..., 1999). B 3a6aiikanse mexay 14500 u 13400 et Ha3a rocrocTBOBaja KyCTAPHUKOBAS
TYHJIpa, JIOKaJbHbIE YYacCTKH OOpeabHOW XBOWHOW PACTUTENHHOCTH CYIIECTBOBAIU TOJIBKO B
OT/ICTIHHBIX ONIAaronpusATHBIX MecTooOuTanmsx. [Ipubnmsurensao 13300—12800 net Hazan TyHApOBas
pPacTUTEIBLHOCTH 37IECh CTaja 3aMeniarbes OopeanbHoi Jecocrenbto. B [pubaiikanse (12000—10000
J1. H.) TIPH HIHPOKOM Pa3BUTUU TOPHO-TYHIPOBOM KYCTAPHUKOBOUW PACTUTEIHHOCTH M CYXUX CTEITHBIX
cO00IIeCTB HA MHOTOJIETHEMEP3JIBIX MOPoaax (POPMHUPYIOTCS PEIKOIEChS U3 €M M JIUCTBEHHUIIBI, K
KOTOPBIM TO371Hee pumenuBaeTcs oepesa (be3pykosa, 1999). PacTutenbHOCTh THIA JIECOTYHAPHI
WJIM XOJIOJHOM JiecocTenu cyuecTsoBaia B bypsarun B untepsane 10600-10000 i1. H. Ha Tepputopun
TyBBI 1 10r0-BOCTOYHOM yacTu Poccuiickoro Anras B 3TO BpeMs paCIIMPHINCH ITOJIBIHHBIE CTEIHN C
adenpoil B coueTaHNM C PHUKOBBIMU TYHPAMH, a €r0 LIEHTPpaIbHAs YacTh ObljIa MOJHOCTHIO 3aHATA
0e3necHoit TyHapocrensio. Ha Tepputopun CeBeproro Kazaxcrana B KoHIIE IIICHCTOIIEHA M HaYalle
roJioreHa ObUIH IIMPOKO PpacHpOCTPAHEHbI OJIBIHHO-MapeBbIE COO0IIECTBA U OEpe30BbIE KOJIKHU, a B
Boctounom Kazaxcrane — 6e3ecnHbie tanamadtel. Ha ceBepe Kuras, Bnonb rpanuiibl ¢ MoHTOIHMEH,
B 3TO BpeMs cymiecTBoBaiu cyxue crenu (Winkler, Wang, 1993). IlycTeiHHas pacTUTENBHOCTD C
nomuuupoBanueM Chenopodiaceae u Ephedra 3apeructpupoBana B uateppaie 12700—-10000 . H. B
Oacceiine Tuoerckoro 03. Sumxi (Van Campo, Gasse, 1993).

Oxkoio 1000011, H. pacTUTENBHOCTD Ha 3a11a/1€ U B LIeHTpe MOHT0JIMK HE TpeTepIiena CyleCTBEHHBIX
n3MeHeHui. CooO1iecTBa TaeKHOTO THUIA MOTECHWIM CTEIb TOJBKO B palloOHax JABYX CEBEPHBIX
paspe3oB, HO 3Ta (a3a obneceHus okKa3aaachk JTOBOJIBHO KparkoBpeMeHHou (9500—9000 . u.). [Tpu
3ToM oK. 9500 1. H. Ha OONbIIEH YacTH TEPPUTOPHH CTPAHBI JOMUHHpPOBANA CTEMb, a MYyCTHIHU
MIPOJOJDKAIHM CYIIECTBOBATh B OOIIMPHOM JENpeccHuu Ha ceBepo-3amane Monrommu. Pacmmpenue
IJIOIIAIN JIECOB U YCWJICHHE MO3UIIMH TEMHOXBOWHBIX 1opoj (Picea u Abies) B Topax Ha ceBepe,
3anaje U B 1ieHTpe Monronuu npourcxoaut mexy 8000 14000 1. H. PactipocTpaHeHue €11 M03BOJISIET
MIPEIONOKUTH YITyUIlIEHUE YCIOBUI YBIQXKHEHHOCTH U 0CJ1a0JIeHne KOHTUHEHTAIbHOCTH KJIMMaTa B
cepenuHe rojioueHa. M3ydenune norpeOEHHBIX MOYB HAa BOCTOKE MOKA3aJI0 CYIlIE€CTBOBAHUE BIIAXKHBIX
JYTOBBIX CTENEH Ha MECTE COBPEMEHHBIX CYXMX TaK)Ke B MEPBOIl MOJIOBUHE CPEIHErO rojioleHa
(8000-6000 1. H.), KOTJa OTHOCHTEIbHAs ME30(UTHOCTh CTEIHBIX IKOCHUCTEM OOeCIeunBaIach
BHYTPHUIIOUBEHHOM BJIarol, 0CBOOOIMBIIICHCS B pe3yiIbTare JAeTrpagaliid BEYHOU MEP3JIOTHI.

3HaYUTENbHBIE M3MEHEHUS PACTUTENFHOCTH MOHTOIUHM TPOMU3ONLIN B CEPEIUHE TOJOIeHA
(7000-6000 . H.). Taexnas pacturensHoCTb (Picea, Pinus sibirica u Abies) pekOHCTpyHpOBaHa B
7000 1. H. Ha ceBepe W Ha 3arajie CTPAaHbl U 3aHUMAaJja OOJIBITYIO IJIOIA b, YeM ceroaHs. B 3To ke
BpEMSI CTETh MOCTENEHHO 3aMEeHIIIA TTYCTHIHIO ¥ IOMHHHPOBAJIA B TOpax Ha aOCOMIOTHBIX OTMETKAX
ot 1700 no 2500 M Hazg yp. M. B LIEHTPE U Ha 3arajie MOHTOINH, HO OT/IECIbHBIC MBUIBIIEBHIE CTIEKTPHI
MOKa3bIBAIOT YBEJIWYEHUE APEeBECHOU MbUIbI (Larix, Picea w Pinus sibirica). IHbIMU clIOBaMH B
cpenHeMm rojoueHe MoHronsckuii Anraii u Xanraiickoe Haropbe He ObLTH O€31IeCHBI, Ut HUX OBbLITU
XapaKTEPHBI JICCOCTEITHBIC JTAHAMAPTHI C OCTPOBHBIMU XBOWHBIMH U CMEIIAHHBIMU JISCAMHU.

Ceepree Monronuun (B Ilpubaiikanpe u 3abaiikaibe) MaKCHMaIbHOE PACIpPOCTpPaHEHHE
€JIOBBIX JIECOB MpuxoauTcs Ha uHTepBai Mexay 8500 u 8000 1. H., NMXTa B COCTaBE JIECOB Hadasa
nosBisATees ¢ 8000 1. H. Illupokoe ydactue B cocTaBe JiecOB Oepesbl W €U ObLIO XapaKTepHO
BIu10Th 70 6000 5. H. Ha ckioHax rop BOCTOYHOM HKCIO3UIMU HA MPOTSKEHUH MEPBOM MOJTOBUHBI
CPEIHETo ToJIoleHa OBLIN Pa3BUTHI COCHOBO-JIMCTBEHHUYHBIE C €1bI0 U JIMCTBEHHUYHO-COCHOBHIE
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neca, ctenu 1 aecocrenu (bespykosa, 1999). OnTumanbHble YCIOBUS UI PACIPOCTPAHEHHS TUXTHI
B Jiecax OeperoBbix XpeOToB 03. baiikan cnoxunucek B nepuoa mexay 6000 u 3000 1. H. [IpeBecHas
pPacTUTEIBLHOCTh Ha TEPPUTOPUH By psATHH TaKkke Hauajia paccesaThes ObICTphIMU TeMIamu rocie 9000
1. H. B Poccuiickom Anrtae necHoii nosc ¢popmuponancs mexay 9500 u 6000 1. H. MakcuManbHOTO
pa3BUTHS TEMHOXBOMHAs Taiira qocturaia 3aeck npudausutenbHo 95007500 1. H., HO B UHTEpBae
7500—6500 1. H. e’b U OMUXTa MOJHOCTHIO UCYE3JNIH, B PACTUTEIIHLHOM MOKPOBE TEPPUTOPUU CTaIU
JOMUHHMPOBATh Jieca C TOCIOICTBOM COCHBI CHOMPCKOM M JUCTBEHHUIIbI cHOUpckoi. CrenHble
cO00111eCTBa OCTABAJIUCH TOJIBKO B MEKTOPHBIX KOTJIOBHHAX U 10 CKJIIOHAM Iop KXKHOM 3KCIIO3ULIUU.
B Cesepnom Kazaxcrane necoctens ¢ 6epe30BbIMH JecaMu Obl1a pacripoctpaneHa 8600—8000 1. H.,
a cocHa OOBIKHOBEHHas MosiBUIach B JoinuHax Mpteima ok. 7300 1. H.

Ha tepputopun BnyTpeHHeld MoOHronmu pacrnpocTpaHEHUE JPEBECHOM PACTUTEIBHOCTH
npoucxoamio mexay 9200 u 6500 1. v. (Jiang et al., 2006). B CeBeprom Kurae oxono 6000 1. H.
JIECHasl U JIECOCTEIHAsl PAaCTUTENBHOCTh JTOMHHHMpOBAJa K ceBepy OoT 42° c. 1., TaM, Iie cendac
pacnpoctpanensl crermu (Winkler, Wang, 1993). Tlepexon k 6oJiee TYMHIHBIM YCIOBHSIM B CPEIHEM
TOJIOIIEHE PEKOHCTPYMPOBaH Ha ceBepo-3amane Kuras (Wiinnemann et al., 2006). B J)xyHrapckoii
I'o6u (03. Manac, CunbizsaH) 8300—6800 1. H. MyCTHIHHYIO PaCTUTENBHOCTh CMEHUIIM IMOJIBIHHBIC
CTETIH IIPH MaKCUMAJIBHO TeIIoM 1 BiiakHoM kiaumare (Rhodes et al., 1996). Ha TubeTckoM Haropse
YBJIQXKHEHHUE U CHIDKEHUE KOHTUHEHTAIbHOCTH KJIMMara, narupyemsblie Bozpactom 108004400 . H.,
NPOSIBUIINCh B Pa3BUTHHM YMEPEHHBIX cTemneil u cybanmpnuiickux kycrapHukoB (Herzschuh et al.,
2006).

ApunHoCTh Ki1uMata MoHrosuu Hadasia Bo3pactarh nociie 6000 1. H. B Monronsckom Asitae
OHa MPOSIBUJIACh B COKPALIEHUM IIOMAAEH, 3aHATHIX JECHOW PaCTUTEIbHOCTBIO, U Pa3BUTHUH CYXUX
creneit (60004900 x. H.). B Poccuiickom Anrae u B TyBe nojo0HbIe COOBITHS HAYAJIX TPOUCXOAUTD
nocie 6500 . H. [Ipu Gonee X0NOAHOM M KOHTHHEHTAIBLHOM KJIMMaTe 3/1€Ch CYIIECTBOBAJM Jieca
U3 COCHBbI CHOMPCKOM, @ B MEXTOPHBIX KOTJIOBUHAX OBUIM Pa3BUTHI KpUO(PUTHBIE pa3HOTPaBHBIE U
noneraHEbIe cTend (Blyakharchuk et al., 2004, 2007; Ilyashuk B., Ilyashuk E., 2007). B JI>xyarapckoit
['o6u (ceBepo-3anan Kuras) Hagamo apuauzanuu kiuMarta orMedaetcs B rnepuon 6800-5100 . H.
(Rhodes et al., 1996); na tepputopun BuyTpenHeii MoHroianu ycuiieHue KOHTHHEHTAJIbHOCTH
MIPUBEJIO K COKPALIEHUIO apeasia JIUCTBEHHBIX MOPOJ M Pa3BUTHIO XBOMHBIX JiecoB Mexay 6500 u
5100 7. 1. (Jiang et al., 2006).

Oxono 4000-3000 1. H. manpHeiIIee yCUJIEHUE KOHTHMHEHTAJIBbHOCTH M ApUAHOCTH KJIMMara
MIPUBEJIO K COKPALEHUIO JIECOMOKPHITHIX IuTomaaeii B Monronsckom Anrae, Xanrae u ['oOuiickom
AnTae W JOMUHHMpOBaHMIO cTeneld. TaexkHble Jieca COXPaHSJIUCh TOJIBKO Ha CEBEpE CTPAHBI, a
MyCTBIHHBIE COOOIIECTBA BBITECHIIIHU CTeMb Ha ceBepe KotnoBunsl bonpnmx O3ep. Cocras u oOunue
OCTaTKOB MOrpeOEHHON JApeBecHHbl, HailleHHbIX B ypouuiue basH-Caiip Ha ['oOuiickom Aunrae,
HE OCTaBJISIIOT COMHEHHH B TOM, YTO JIECHAs PAaCTUTEIbHOCTh TA€KHOTO THIA CYLIECTBOBAJIa TaM
emte okoso 4500-3500 1. H., a B HacTosAIIEE BPEMs JOMUHHUPYIOT CTEMHbIE LIEHO3bl. Vcue3HoBeHnE
TeMHOXBOWHBIX Topon B basu-Caiipe npoucxonut B unreppaie 3800-3500 1. H., a TUCTBEHHUIIBI
— 25002000 1. 5. CHIXeHHUE BIAXXKHOCTH KJIMMaTa U IIOXOJIOLAaHKUE Ha IOro-BOCTOKe Poccuiickoro
Antas u B Tyse ok. 4000 1. H. Takke NPUBEINM K PACIPOCTPAHEHUIO BBICOKOIOPHBIX TYHAP
U KpUO(MUTHBIX CTeneil. YCWIeHHe apuIHOCTH KJIMMara W Pa3BUTHE CTEIHBIX COOOIIECTB Ha
tepputopu BuyTpenneit Monronun otmeueno nocie 2600 1. H. PacturenbHocTh MOHTOIMY cTana
6mu3Kka K coBpeMeHHoM yxe okoso 2000 1. H. u 6e3 CyIIecTBEeHHbIX M3MEHEHHI 0CTaBalach TAaKOBOM
710 HAaCTOSILIIETO BPEMEHHU.

He uckiroueHo, 4To Ha MOCJeIHEM 3Talle COKPAIICHUIO JIECOMOKPBITHIX TeppUTOpUii MoHTONINN
CrocoOCTBOBAJ TAK)K€ M aHTPOINOTEHHBIN (pakTop — BO3pociIas macTOMIHAs Harpyska, BhIpyOKa
nepeBbeB, mnoxapbl. [lo reomopdonornueckuMm JaHHBIM, IOJIYYEHHBIM M3 CEBEpO-3aragHou
Monronuu (YO0cyHypckas KOTJIOBHHA), OMHOW M3 MPUYMH (OPMHUPOBAHUS MApaOOIUYECKUX JIOH
SBUJIOCh YCUJICHHE aHTPOIIOTEHHOTo Bo3zeWcTBUs B TeueHue nocieauux 2000 ger (Grunert et al.,
2000). ITo maneo6oTaHMYECKUM JaHHBIM, B CYXHX CTEIISIX MOHTOJINY TIEPBbIE MPU3HAKH ITACTOUIITHBIX
neperpy3ok ormedeHsl B uaTepBaie 900-600 i. H. [Ipuuem nactOumHas qurpeccus 1 00yCIOBICHHAS
€10 Kcepo(uTH3alMs NacTOMIIHBIX AKOCUCTEM HauOosee SIpKO MPOSBUIINCH JIMIIb B IOCIEIHHUE
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cronetus ([Junecman u ap., 1989). ITo apxusHsiM Matepuanam (Hilbig, 1995), ceenenue necos crano
3aMEeTHBIM JIMIIb B KOHIE XX Beka.

Takum 06pazoM, moclieeTHUKOBbIC U3BMEHEHHSI pACTUTEILHOCTH BHYTpeHHEH A3UH POSBUIINCH
B €€ JMHAMUKE OT XOJIOJHBIX TYHJIPOBBIX CTEIEN KOHIA MJIEHCTOLIEHA K CYXUM WM OIYyCTHIHEHHBIM
PaBHUHHBIM CTEMSM U TOPHBIM JIECOCTEMSAM IO3HEro rosoneHa. Ha Bcex aTamax 3Toro orpeska
re0JOTMYECKOT0 BPEMEHH, B YACTHOCTH Ha TEPPUTOpUM MOHIoauu, B pas3HbIX COOTHOLIEHUSX
B3aMMOJICVCTBOBAJIM YETHIPE IVIABHBIX THIA PACTUTEIBHOCTH: TyHApPOBas CTEMb, TaWra, CTelb U
MyCTBIHS MPU JOMUHUPOBAHUU CTETICH.

[TaneoknumMaTH4yeCcKue PEKOHCTPYKLIMM M MOJEIM MNPOLUIBIX KIMMAaTUYECKUX HW3MEHEHHI,
MPOJEMOHCTPUPOBAIIN CYIIECTBOBAHUE OTHOCUTEIBHO CHHXPOHHBIX PETHOHAIBHBIX W3MEHEHHI
arMocdepHoil nupkymsanuu. Hambosee BEpOSTHBIMM TNPUYMHAMHU, BBI3BIBABIIMMU H3MEHEHUS
NpUpPOIHON cpenpl BHyTpeHHel A3um, B TOM 4ucie ¥ MOHIOIMH, IO MHEHUIO MHOTHX YYEHBIX,
SABISAIOTCA: 1) yKperuieHne win ociabieHne JETHET0 MyCCOHAa U 3alaJHOro MepeHoca BO3AYIIHBIX
Macc, 00eCIEeYMBAIONINX BIIAYKHOCTh Aa3MAaTCKUX BHYTPEHHUX TEPPUTOPH; 2) CHBUT MOJSPHOTO
¢bpoHTa K 1OTY OT ero coBpemMeHHOro monoxeHuss B CeBepHord Monronuu. OmHaKO JAETAIBHOE
0OBsICHEHHE MeXaHH3Ma U JBHXKYIIMX CHJI M3MEHEHHUs KJIMMaTa W Mpuponbl BHyTpeHHel Asuu B
MO3/IHEM IIJICHCTOLIEHE U TOJIOLEHE OCTACTCS AUCKYCCHUOHHBIM U TpeOyeT MPOBECHUS CIIEUATbHBIX
HCCIIEI0BAHUM U TOTIOJHUTEIbHBIX JaHHBIX.
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LANDSCAPE AND CLIMATE DYNAMICS IN SOUTHERN SIBERIA
AND NORTHERN MONGOLIA SINCE THE LATE GLACIAL
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Despite increased palacoenvironmental studies in the southern part of East Siberia and northeast
Mongolia over the last decade, relatively little is known about the Late Glacial and Holocene vegetation
changes in these regions. In particular, it could be addressed to the Lake HOovsgol area where only a
few poorly radiocarbon-dated pollen records are known. However, both regions harbour species-rich
and very vulnerable ecosystems suffering from natural environmental changes as well as from human
activity (eg, industrial deforestation). Natural vegetation regeneration and sustainable management,
as well as conservation of less degraded areas are urgently needed. Both territories lay within the
catchment areas of the great lakes — Lake Baikal and Lake Hovsgol, storing a great volume of the
world fresh water supply.

The sequence of landscapes dynamics in the Hovsgdl region since the Last Glacial inferred from
spore-and-pollen data appears to be as follows. The spectra corresponding to the Boelling-Allered
interstadial show a very particular pollen composition. The pollen belongs mainly to plants which
currently grow within the southern belt of shrub tundra and forest tundra and form Artemisia steppes,
swampy mid-montane Betula nana-type and Duschekia fruticosa shrub tundras, and open peatlands
with assemblages of Cyperaceae, Ericaceae, and Sphagnum. The fact that Cyperaceae grew in low
peatlands means that the latter were fed from soil (and not from atmosphere). Therefore, the pollen
spectra record a strongly continental climate with deficient atmospheric moisture. Redeposited exotic
grains found in the spectra (among 7suga) result from erosion during permafrost degradation. The
presence of abundant sedges and relatively abundant wormwood in spectra from southern frozen
ground zone, as well as dominance of Poaceae, Artemisia, and herbs among non-arboreal species at
low contents of tree pollen, are known to indicate broad occurrence of permafrost rocks (Gravis and
Lisun, 1974). The forest-tundra vegetation of Picea and Larix keep dominance on transition from the
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Younger Dryas to the Early Holocene indicating cold but not very dry environments. Picea apparently
grew mainly along valleys and swampy delta edges and Larix preferred hillslopes. Decrease in
Betula nana-type abundances indicates some degradation of permafrost while increase in Duschekia
pollen attendant with decrease in xerophyte grasses, especially Chenopodiaceae, may record slightly
higher winter moisture or, at least, a shift toward more mesophytic conditions. High abundance of
Lycopodium spores, especially Lycopodium pungens is evidence of widespread open stretches of
rocky hillslopes, shrub thickets, open woodlands, and highland tundras. Pollen spectra since 9.5 kyr
BP record expansion of forest vegetation in a less continental climate. Larger areas became occupied
by Pinus sibirica forests with Abies sibirica and Picea in the montane taiga belt and Pinus sylvestris
and Larix forests in piedmont plains whereas the areas of shrub assemblages on cold wet soils and
steppe species became reduced. The change may indicate higher moisture and warmer winter and
summer temperatures. This vegetation pattern dominated in the Lake Hovsgdl region as long as 6.5
kyr BP and likely corresponded to the Holocene optimum with a cool and wet climate.

Comparison with the modern vegetation in Siberian and Mongolian mountains provides a better
idea of climate conditions favorable for prolific growth of conifers. Conifers in Northern Mongolia
are especially diverse on northern and eastern slopes of the Hentiyn Range where mean annual rainfall
reaches 500 mm, and 20% moisture falls in winter. The present climate of the Hentiyn mountains is
moderately continental, with mild winters and cool summers, which is favorable for broad occurrence
of Larix and Pinus sibirica forests with minor Abies sibirica and Picea in the montane taiga belt.
Therefore, mean annual rainfall during the Holocene optimum, which ended about 6 kyr BP, may
have been 100—150 mm higher (up to 500 mm) and summer temperatures were slightly lower than
at present, and that was critical for the expansion of the montane forest belt. The inference of lower
aridization is also supported by a low steppe/forest index (SFI). The shrub assemblages of Betula
nana-type and Duschekia fruticosa became more abundant between 6.5 and 5.5 kyr BP and valley
Picea forests predominated over Pinus sibirica and Pinus sylvestris species slightly later, possibly,
as a result of cooling, evaporation decrease, and, hence, local humidity increase. Steppe and steppe-
forest vegetation predominated during a time span of 5.5 to 3.5 kyr BP when the climate apparently
became drier and relatively warm. The vegetation patterns during the past 3.5-3 kyr were already
similar to those at present. Shrubs upon sphagnum-sedge ground cover became restricted to the areas
of wet substrate along river valleys and on shadow slopes.

Thus, the inferred vegetation and climate trends in the Lake Hovsgol watershed for the past 14
kyr are compatible with those in the watershed of Lake Baikal and follow the general climate history
of the Northern Hemisphere. Note, however, that the Holocene optimum in the Hovsgdl basin, with
its particular physiography, was drier and warmer than in the surrounding regions of Baikal, China,
and Far East which are either exposed to direct influence of oceanic (monsoon) climate or lie at the
contact of large air flows.

New pollen records from Lake Hovsgdl provide new insights into the Holocene climatic evolution
in northwest Mongolia and in the Baikal watershed. Comparison of Lake Hovsgdl pollen records with
Lake Baikal records demonstrates that vegetation changes were of regional significance. The most
notable changes (such as the decline of Siberian spruce in the early Holocene and the expansion of
Scots pine in the mid-Holocene) appear to have been timetransgressive, occurring 1-2 kyr earlier
around Lake Hovsgol than around the central basin of Lake Baikal. Around Lake Baikal, this thermal
optimum was the time of conifer forest expansion, whereas around Lake Hovsgdl conifers were in
decline, apparently as a result of higher soil temperatures and lower humidity. Moisture availability in
the Baikal watershed was higher during early the Holocene and declined rapidly between 7.5 and 6.5 ka.

This study was supported by RFBR awards 09-05-00123a, and the Baikal Archaeological
Project.
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ARIDIZATION INCREASING IN THE CENTRAL MONGOLIAN STEPPESAS AS A RE-
SULT OF PASCUAL DIGRESSION
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Pascual digression in steppe ecosystems of the Central Mongolia reaches the menacing dimensions, and
owing to magnification of aridization of a surface layer becomes one of factors promoting an intensification of
anthropogenic desertification. Through the albedo satellite data, the temperature of a surface and a vegetation
index (NDVI) the areas with increased aridization of steppes in the Central Mongolia have been revealed for
the last decade. In a South part of dry steppes as well as in desertified steppes such regions were defined, where
aridization is caused by very strong pascual digression. The mesoscale localization of these areas is one of
characteristic feature, which is typical for pascual digression. In a seasonal course it is possible to note a high
degree of stability of the locuses with strong aridization, though the area borders are subject to some changes
during a vegetative season. Diffusion of aridization up to N 47° and its increasing in dry steppes was marked in
the last five years. Were determined, that pascual digression enhances aridization under absence of mean year
negative trend of a regional precipitation.

B nocnegnue necsatunerdsi CTenHble 3KOcUCTEMbl LleHTpanbHOM MOHIOAMK MOABEPKEHBI
WHTEHCUBHOMY aHTPOTIOTEHHOMY BO3/eicTBHIO. [lacTOnITHAS TUTpECCUsl MPUHUMAET YIPOXKAIOIITNE
pa3Mepsl U CTAaHOBHUTCS OJHUM U3 (DaKTOPOB MHTEHCU(DUKALUK AaHTPOIOT€HHOTO OIYCTHIHMBAHUS
BCJIC/ICTBUE YCUIICHUS apUIN3aIliU PU3EMHON aTMOC(hepHl.

Yewnenne apuauzanu OOBSICHSIETCS C TMOMOIIBIO THUIIOTE3bl ME30MAaCIITa0HOTO MEXaHW3Ma
omycteinuBanus Otrepmana (1974). ComnacHo rumortese, Aerpagalus pPacTUTEIHHOIO MOKPOBa
MOBBIIIAET alTLOEI0 MOBEPXHOCTH. [IpH TOCTIKEHUU OTIPEIETICHHOTO YPOBHSI CHUKAIOIIECHCS 3eTICHOM
(buToMacchl MOBHIICHUE ATh0EI0 BHI3BIBACT CHIDKCHHE TEMIIEpaTyphbl MOBEPXHOCTH. B pesynbrare
MIPOUCXOIUT OciabieHne Me30MaclITaOHOW KOHBEKIIMHM, MHTEHCUBHOCTU OOpa30BaHHs OOJIAKOB U
BBITIAJICHUS JIOKAJIBHBIX OCaaKoB. TakuM 00pa3oM, BO3HHMKAET ME30MAacCIITaOHas IMOJIOKUTEIbHAS
oOpaTHast CBs3b anb0EMO-OCAAKH, TMOAJNEPKUBAIONIAs AaHTPOIIOTCHHOE OIyCThIHMBaHue. Ee
0COOEHHOCTh COCTOUT B TOM, UTO Ha TEPPUTOPUU MTPOUCXOTUT ME3OMACIITAOHOE MTepepacpeeieHre
OCaJIKOB.

Crnemyer OTMETUTD, YTO aHHBIN MPOIECC ME30MACINITAOHOW apuAN3allud MOXKET TIPOUCXOIUTD
B YCJOBHUSIX WJIM HEBBIPA)KEHHOIO MHOTOJIETHETO TPEHAA PETMOHANbHBIX TOAOBBIX OCAJKOB,
WM Jaxe c1aboro MoJOXKHUTENLHOTO TpeHJa. B ciydae OTpUIIATeNbHOTO MHOTOJIETHErO TPEeHJa
PErHOHANIBHBIX OCAKOB MPOIIECC APUAN3ALINN JISTPATUPOBAHHBIX MTACTOUII] MOXKET IPUHSITH XapaKTep
KaTacTpOo(UYECKOrO OIMyCThIHUBAHUS.

[IpuHuMas BbllIeCKa3aHHOE BO BHUMAHUE, MTPEICTABIISIETCS BAXKHBIM C MOMOIIbIO CITy THUKOBBIX
JTaHHBIX 00 anb0eno u TemrepaTrype NOBEpXHOCTH, BereTaliuoHHoM uHaekce (NDVI) BeisiBUTSH, BO-
MIEePBBIX, pallOHBI MOBBIIEHHOW apuau3anuu crenei LlenTpanbHoil MoHronuu, oOpa3oBaBiInecs
B pe3yabTare NacTOWIIHOW ITUTPECCUU M, BO-BTOPBIX, OMPEICIUTh TEHACHIIMIO apUIu3alliu 3a
MOCTICTHHUE JIECSITh JIET.

N3yuaemass tepputopust orpannueHa 41-50° c.m. m 103-112° B. 1. U mpeacraBisieT Bce
OCHOBHBIE 30HAJILHO-TIOSICHBIE THUIIBI pacTUTENbHOCTH. Okoo 90% rmuiomaaym TPaHCEKTHI JIEKUT B
npejenax aIMUHUCTPATUBHBIX TpaHull Monronuu. Ha ceBepe crofa BXOIST JIECHBIE SKOCHUCTEMBI,
MIPE/ACTABICHHBIE B OCHOBHOM IICE€BIOTACKHbIMM JIMCTBEHHHMYHUKAMU U  TOATACKHBIMHU
CBETJIOXBOMHBIMU JieCaMH (JMCTBEHHHUIIA, COCHA, Oepe3a M OCHHA) Ha CE30HHO-MEP3JIO0THBIX
JYTOBO-TaeKHBIX U JecHbIX mouBax (Ecosystems of Mongolia, Atlas, 2005). Ho 6onee nByx Tperteit
9KOCHCTEM TPAHCEKTHl MPEICTABICHBI PAa3IMYHBIMUA TUIIAMHU CTEMHOM (BKJIOYas HE3HAYUTEIHHOE
KOJIMYECTBO JIECOCTEITHOW) paCTUTEIbHOCTH, 3aHUMAIOIIEH B OCHOBHOM €€ IIEHTPaJIbHbIC U FOKHBIE
obmnactu (puc. 1). M3 HUX MIMPOKYIO TOJIOCY B IIEHTPAJILHON YacTH, B mpeaenax CpeaHexaaxackux
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BOJIHUCTBIX PABHUH, (I)OpMI/Ip}/IOT ACPHOBUHHO3JIAKOBBIC CYXHUC CTCIIH. IOxHee oHM CMEHSIOTCS
ACPHOBUHHO3JIAKOBBIMHU U MMOJYKYCTAPHUYKOBO-ACPHOBUHHO3JIAKOBBIMHA OITYyCTBIHCHHBIMU CTCIISIMU,
KOTOPBIC ABJIAIOTCA NEPEXOAHBIMU THIIAMU MEXKAY CYXUMHU U IIYCTBIHHBIMU CTCIIAMU Mosromu.
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Puc. 1. PaCHpC,Z[GJ'IeHI/IG 30HAJIBHBIX THUIIOB 3KOCHUCTEM I10 IUTOIIA/JISIM B MpEaCIax MomnroascKoit 9acTi TPAHCCKTBIL, I'a
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necHble
necocTenHble
CTernHble
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NyCTblHHbIE

MaTepI/IaJ'IOM AJI1 aHaJIn3a IMOCHYKHWJIM CITYTHUKOBBIC CHHXPOHHBIC OAHHBIC am)6en0,
temneparypel noepxHoct, NDVI 3a wmait-aBryct 2000-2009 rr., mojiyd4eHHbIE C IOMOIIBIO

panuomerpa MODIS (Land Processes). IIpocTpancTBeHHOE pa3pelieHue qaHHbIX cocTtasiseT 0.05
x 0.05°.

Metonuka wuccienoBaHuss 0a3UpyeTCs HAa  BBIYMCICHUM MECAYHOTO KO3 UIIMCHTA
MIPOCTPAHCTBEHHON KOPPEIISIINHI MEXKIY allb0eI0 U TeMIIepaTypoil MOBEPXHOCTH Ha KaXKIOM Y4acTKe
pasmepom 0.5° x 0.5° BxmrouaromeM 100 nukceneit (3omotokpeuinH, 2003). OtpuuarenbHas
KOppeIsALUs TOKa3bIBAECT PACHPOCTPAHEHNE PAUALIMOHHOTI O TUIIA TEPMOPETYIUPOBAHMS IIOBEPXHOCTH,
MOJACPKUBAIOIIETO TMOJMOKUTEIBHYI0 OOpaTHYIO CBsI3b abOEN0-0CaIKU U, CIEI0BaTEIbHO,
apuausanuoo. PalioHbl € MOJOXKUTEIBHOM KOppensuued — 3TO SBallOTPAHCIMPALMOHHBIN THII
TEPMOPETYIUPOBAHUS C OTPHUIATEIHHOM OOpaTHOM CBSI3bIO aTb0EI0-0CANKH, CACPKUBAIOIICH
apUaAU3aLHIo.

Ha pwuc. 2 moxka3zaHo reorpaduueckoe pacnpelesicHne paioHOB C TOJIOKUTCIBHON W
OTPHUIIATEIFHON KOppEISIIUEN MEXIy aab0elno W TeMIepaTypod IMOBEpXHOCTH B aBrycre. Kak
BUJIHO U3 PHUCYHKA, MOJOXUTEIbHAS KOPPENSIUS XapakTepHa MJii TOPHOJIYTOBBIX, JYTOBBIX,
HACTOSIINX CTEICH M CEBEPHOM YaCTH CYXHX. 3/I€Ch OCAJKOB €IIe JOCTATOYHO, YTOOBI CIIIAXKUBATh
AHTPOIIOTCHHOE BO3/ICHCTBHE HAa TACTOMIIA. B FO)KHOW YacTH CyXuX CTENEH U B OITyCTHIHEHHOM CTETH
YETKO BBIACIAIOTCS palilOHBI C MOBBIIIEHHOW OTPUILIATEIBLHON KOppEIsuel, B KOTOPBIX apuau3alHs
BbI3BaHa OYEHb CHIILHOM MAacTOMITHON nurpeccueid. OTMETUM, 4TO JJI OTPHUIATEIIbHON KOPPEISIIIIT
XapakTepHa BbIpa)KEHHAasi Me30MacITabHas 04aroBOCTb, TUITUYHAS JUIS TACTOUIIIHON TUTPECCUU.

AHanu3 Ce30HHOTO M3MEHEHUs KOd((UIMEHTOB KOPPENAIUU MOKA3bIBA€T BBHICOKYIO CTEIEHBb
YCTOMYMBOCTA OYaroB CHJIBHOM apuIu3alliM, XOTs TPaHUIBl apeana IOABEP>KEHbI HEKOTOPBIM
W3MEHEHUSIM B T€UEHUE BEr€TALMOHHOIO CE30HA.

CpaBHeHue puc. 2a u 20 JaeT NpeAcCTaBICHUE O TEHACHIMHM apUAN3allud, 00YyCIOBICHHOU
nactoumntHo nurpeccuedt B nepuon 2005-2009 rr. mo otHomenuto Kk mepuoxy 2000-2004 rr.
[ToBbllIeHHAs apyIM3alys HE OTMeUasach ceBepHee 46.5° ¢. 1. B nepBbIii nepuoa. Bo Bropoii nepuon
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HaOIOANOCh e pachpocTpaHeHue moutu 1o 47° c. m. Haubonee cuiibHOM OHa OblIa B BOCTOUHOM
YaCTH TPAHCEKTHI.

Puc. 2. Pactipenienenue paifoHOB C MOMIOXKHUTEIBHON U OTPULIATEIHHON KOppEesIHeii MeXIy ab0en0 1 TeMIIepaTypoi
MMOBEepXHOCTH B aBrycre: (a) 20002004 rr., (6) 2005-2009 rT.

BaxxHO OTMETHUTH, YTO OYAaroBOCTh apUIM3allMU BO3pOCia BO BTOpoi nepuoa. OJHOBPEMEHHO
MIPOU3O0IILIO PACITUPEHUE 00JIACTEH C OTPHUIATEIIHFHON KOPPEISIIIHECH MEXKTy AJIbOSIO U TEMIIEPATy PO
MOBEPXHOCTH B BOCTOYHOW M IIEHTPAJIbHOW 4YACTSIX TPAHCEKThl M YCHJIEHUE OTPUIATEIHHOM
Koppensauuu. bonee BBICOKHI KOADOUIIUEHT KOPPEISAIUN CBUACTEIBCTBYET 00 MHTEHCH(DHUKAIMH
apuanusaiuu. OTMeueHHEbIE TCHACHIUN YBCIMYCHUA HWHTCHCHUBHOCTU MW paCIMPCHUS ILIOIAAN
apuauzanuu B nepuon 20052009 rr. nmo cpaBHenuto ¢ nepuoaom 2000-2004 rr. xapaKTepHbl AJis
BCETO BEreTallMOHHOIO CE30Ha.

VYeunenue apuauzanuu B nepuog 2005-2009 rr. mo cpaBHenuto ¢ 2000-2004 rt. moaTBepkaaeTCs
n3MeHeHueM BeretannoHHoro uHaekca (NDVI). CpaBHenue cpemHero 3a ce3oH (Mal—CEHTAOPD)
NDVI n1s1 3TUX ABYX EPUOIOB MOKA3bIBAET YMEHBIIIEHUE BET€TALIMOHHOIO MH/IEKCA B LICHTPAJIbHOM
yacTu TpaHCcekThl (44-47° c.m., 107-112° B.1.), T.e. B Tex e pailoHax, IJIe OTMeYaercs
YCWJICHHE OTPUIATETIFHON KOPPENIAUUA MEXAy anb0edo U TeMIepaTypol MOBEPXHOCTHU. JHAYCHHE
BereranioHHoro uHaekca NDVI, paBHoe 0.19 u cooTBeTcTByIOIIEE CHIBHO JAErpaJupOBaHHBIM
nactoutiam, Bo Bropoit mepuoa 2005-2009 rr. nponsuraercs Ha ceBep 10 47° c. 111., 4TO MOATBEPKIAET
apuIU3alUIo STUX TEPPUTOPHIL, 00YCIOBICHHYIO CHIIBHOM MacTOMIHOM Turpeccue.

Takum oOpa3oM, MacTOMIHAS AUTPECCHS, KOTOPYIO MOKHO paccMaTpuBaTh Kak MEpBYHO ¢azy
AHTPOIOTCHHOI'O0 OIMYCTBIHMBAHHWA, YCUJIUBACT apuAU3alluI0 B YCIIOBUAX OTCYTCTBHUA MHOI'OJICTHETO
OTPHUIATEILHOTO TPEHAAa PETHOHAIBHBIX OCAJIKOB. YCHUJICHHE MPOMCXOAMT 3a c4eT (GOpMUPOBAHUS
YCTOMYHMBOTO PaJMAIMOHHOTO THUIIA TEPMOPETYIUPOBAHUS TOBEPXHOCTH U ME30MAaCIITa0HOM
TIOJIOKUTEIIBHON 00paTHOW CBsi3u  anbbeno-ocanku. B mocieaHwe mATh JIET OTMEYaioch
pacrpocTpaHeHue apuan3anuu 10 47° . 1. ¥ €€ YCUJICHUE B CyXUX CTEIsX.

JlaHHBIN BBIBOA HAXOIUTCS B TIOJHOM COOTBETCTBHH C pe3yJIbTaTaMu, MOJTYYEHHBIMU B XOJE
MOJIEBBIX PabOT MO OICHKE COCTOSIHHS IMACTOUIIHBIX YKOCHCTEM, MPOBEICHHBIX B IOKHOW YacTH
LenTpanbHoro aitmaka (comoH basiH-YH1Kyi), npakTu4ecku Ha Bcel Tepputopun CperHerooniickoro
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aiimakau B ceBepHoit uactu FOxxHo-I obuiickoro aiimaka (comon bynran). MHoroneTHue uccineioBanus,
npoBeneHHbIe B coMoHe basH-YHmkyn LlenTpansHoro aitmaka, mokasaniu, 4To HaJ3eMHas (putomacca
B MEJIKOJICPHOBHHHO3JIAKOBBIX M KOBBUIBHBIX cooOmiecTBax B 1970-x rr. cocrasmsa 10-16 1/ra, B
HacToOsIIee BpeMs Ha ATHX K€ MMacTOMIax Haa3eMHas guromacca He mpesbimaet 4 11/ra (Kazaniesa
u ap., 1988, 2008). Ha xapre pactutensHoctd MHP, noaroroBneHHOl M3BeCTHBIMU OOTaHUKaAMU
Mouromu v Poccun b. Jlammassmom 1 A A. FOHatoBeiM B 1974 1., 1 KOpMOOOTaHHYECKOM KapTe, U3aHHON
B 1981 r,, mpakTudecku BO BceX cooOIIecTBax cyxoi crenu CpeaHeroouicKoro aitMaka, 3aHUMAarOIIeH
€ro CEBEpPHYIO MOJIOBUHY, CPEAHEr0JJ0BOM JIETHUM MOeAaeMblii 3armac KOpMOB B 3aBUCUMOCTH OT THIIA
nacTOuIl  (ThIPCOBO-3MEEBKOBBIN, THIPCOBO-3MEEBKOBO-XOJIOAHOMOJIBIHHBIN,  THIPCOBO-3MEEBKOBO-
Pa3HOTPABHBIN C KaparaHoW MENKOJIMCTHOM, TIPCOBO-BOCTPEIIOBO-OCOYKOBBIN U JIp.) BApHUPOBAT OT
5.3 w/ra no 8.4 w/ra. Camble MOCIITHUE PE3YIIBTAThI, OTY4YCHHBIC B TIporiecce uecienosanwmii B 2009 r.,
MOKa3alii, 4To HaJ3eMHast GUToMacca B MU3y4eHHBIX COOOIIECTBAX M3MEHSIACh B OCHOBHOM B Ipejieiax
0.4-4.3 w/ra (I'yaun u gp., 2009).

B 10 e Bpemsi cTaTUCTUYECKHE TaHHbBIE TTOKA3bIBAIOT, UTO ¢ Havasa 90-x rr. XX Beka B MoHToIMn
HaOJIIOIaeTCsl TIOCTOSIHHBIN POCT TIOTOJIOBbS CKoTa. Tak, B CpelHeroOniickoM aiMake KOJIUYECTBO
CKOTa BO3POCIIO MO cpaBHEHHUIO ¢ HadasioMm 1990-x rr. B 1.4 pa3a u cocraBuio Ha Hayaio 2009 r.
2040.6 TbIC. TOJIOB, YTO MPHUBEIO K MEPEBBINACY U JIETPAJalMKi NMAcTOMI. ITO B CBOIO O4Yepellb U
SABWJIOCH KaTaJIu3aTOpPOM JUIsl YCUJIEHUS apUAM3aluy IPU3EMHOIO ME30KJIMMAaTa U OMYyCThIHUBAHMS
MACTOMIIHBIX YKOCHUCTEM.
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EVOLUTION OF XEROPHYTE STEPPES OF THE SOUTH-EASTERN TRANSBAIKALIA
UNDER GLOBAL WARMING

3BOJIOIAA KPHOKCEPO®UTHBIX CTENEX IOT0-BOCTOYHOTI'O 3ABAVKAJIBSA
B YCJIOBUSAX ITIOBAJIBHOT'O ITIOTEIIVIEHU A

N.D. Davydova

Sochava Institute of Geography, SB RAS, Irkutsk, Russia, davydova@irigs.irk.ru

At the beginning of the new millennium sharp changes in climatic parameters on the steppe territory of the
South-Eastern Transbaikalia are observed. Resulting from the reduction of mean annual precipitation quantity
by 100 mm and from the reduction of negative mean annual temperature by 1.2° C, directional effects of cryo-
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xerophyte steppes toward aridization are noted. Provided the continuation of the current trend, recurrence of
the similar natural situation, existing on the territory far back in the past is possible, which corresponds to the
second half of the Older Dryas on the Holocene range.

[To3naHMe MOCIEACTBHII U 3aKOHOMEPHOCTEH IM00ATHHOTO M3MEHEHUS KIIMMAaTa CTal0 0COOCHHO
akTyasibHO B mocyeanue 30 JeT B CBS3M C HEOOBIYAHO OBICTPHIM YBEIMYCHHEM TEMIEepaTyphbl B
MIPU3EMHOM cJioe aTMochepbl. MHOTHE Hcce1oBaTeNn Takol (PeHOMEH CBS3BIBAIOT C YBEIHMUCHHEM
KOHIIEHTPAIMH TAPHUKOBBIX ra30B B aTMOC(HEPHOM BO3IyX€ B UHAYCTpUabHbIN nepuon (M3menenus
kiaumMara. .., 2002). Ectb u apyrue npeamnonokKeHnus U KOHLEIIUH.

Bormpoc 0 npuurHe BO3HUKHOBEHMS COBPEMEHHOTO IIOTEIICHUS SBJISIETCS IIPEAMETOM CIIOpa U
BBICKa3bIBAaHUSI Pa3IMYHBIX TOUEK 3peHHsI, Kak 3To Obl1o B Havase XIX Beka, korna Ommanyun Kanrt
BBICKA3aJl MHEHHE, YTO KU3Hb Ha 3eMJle JOJDKHA IIPEKPATUTHCS BCIEACTBHE HENPEPHIBHON MOTEPH
BOJIBI 3eMIICIO, T.€. yChIXaHus. bombinas pabora 1mo aHaau3y CUTyallMH Ha (PaKTHYECKOM MaTepualie
o6buta nposeznena JI.C. Beprom (1958), koTopslil npuIen K BBIBOAY, YTO KIMMAaT B MUCTOPHUYECKOE
BpEMSI OCTAETCSl WM MOCTOSHHBIM, WM AK€ 3aMEUYacTCsl HEKOTOpas TEHICHLMS K U3MEHEHMIO B
CTOpOHY OoOJblIel BIaXHOCTU. Bce 3TO OH CBA3BIBaM ¢ (PaKTOpaMU BHE3EMHOTO MPOUCXOXKICHHUS.
B HacTosmee BpeMst 3QEeKT MOTEIUICHUS U €T MOCIIEACTBUS MPOSBISETCS, BEPOSITHO, B PE3yJIbTaTe
HAJIO)KEHHSI aHTPOTIOT€HHBIX U KOCMUYECKHUX (haKTOPOB.

N3yyeHue peakiuu reoCUCTEM Ha U3MEHEHME KJIMMAaTa IPOBOAUIIOCH HA TEPPUTOPUU CTEIEH
Onon-ApryHckoro Mexaypeubsi (CouaBa, 1964), koTtopble SIBISIOTCS NPOAOKEHHUEM CTETen
Mownronuu u Kurtas ¥ HaxomsaTcst Ha CTBIKE Tpex (u3uko-reorpaduyeckux obmacteil (ropHoi
HOxHOoCcubupckoi, ropaoii baiikano-Jxyrmxypcekoi, LlentpansHoasuarckoii). Benencrsue passurus
KPUOKCEPO(DUTHBIX CTENEH B yCIOBUAX AS(PHIINTA BJIard U HEIOCTATOYHOIN 00€CTIEYeHHOCTH TEIUIOM,
OHHU PAaCCMaTPHUBAIOTCSA HAMM KaK YYTKUH MHIUKATOp Ha II00aJIbHbIE U3MEHEHUS JIMMUTHPYIOIINX
(akTOpOB MPUPOTHOU Cpeibl — TeIjla W BIaru. B pe3ynbTare pernoHagbHBIX AKCIEIUIIMOHHBIX
WCCIICIOBAHMI, a TAaK)Ke PEKUMHBIX HAOIIONEHUN Ha KIIIOUEBOM ydacTke XapaHOPCKOro (hU3HKO-
reorpauyeckoro cramuoHapa, nerctroBasiiero ¢ 1961 mo 1980 rr., momydeHbl HOBBIE MAaTEPHAIIBI
3a mepuoz 2001-2009 rr. O6bekT pacrnonokeH B orporax HepunHckoro xpedra, mpeacraniss cooon
TpaHcekTy anuHoi 760 m u mmpunoit 100 M, opuentuposannoii ¢ FO3 na CB, ¢ Bepmmnamu 837.78
M u 843.34 m.

HaOmionenuss BemyTcst B CONPSDKEHHBIX psaax Qamuid: [ — »mioBHAIbHON THUITYaKOBO-
XaMepoAOCOBOM BEpUIMHBI CONKHM; Il — TpaHCOMIOBHAJIBHONW KpPAaCOAHEBO-IIMKMOBOM CKJIOHA
ceBepHON dkcno3uiuy; 111 — 3110BHanbHO-aKKyMYIISITUBHON pPa3HOTPABHO-3JIaKOBOM JHUIIA MA/H;
IV — tpaHchnoBUanbHO-aKKyMYIISITABHON BOCTPELIOBO-THIPCOBOM HMXKHEM 4acTH CKJIOHA FOXKHOM
9KCIIO3ULMH; V — TPAHCIIIOBUAIIBHON PA3HOTPABHO-THIPCOBOM I0KHOTO CKJIOHA; VI — 3imroBHanbHOM
TBIPCOBO-IIM>KMOBOM JIpeBHEN (HEOT€HOBOMW) IOBEPXHOCTH BbIPABHUBAHUS.

B moneBbIX YCIOBHUSX HCHONB30BATMCH B OCHOBHOM TPATUIMOHHBIE METOJBI: JIaHMA(pTHO-
TEOXUMHUYECKUH, OMUCATEeNbHBIN, CPaBHUTENBHO-Teorpaduyeckuii, crannonapusle. B maboparopun
MIPUMEHSUINCh METOMBI KOJIMYECTBEHHOTO XMMMUYECKOTO aHalIHu3a C MPUMEHEHHEM CIEKTPOMETPOB
¢upmel Perkin Elmer Optima 2000 DV u Aanalyst 400.

KonndecTBeHHbIE JaHHBIE NOMYYEHBl IO PALY WHIMKATUBHBIX MApPAaMETPOB, XapaKTEPHU3YHOIIUX
YCIIOBHSI CPEIbl U COOTBETCTBYIOLLEE 3TOMY COCTOSHUE KOMIIOHEHTOB Ire0CUcTeM. JlJIs OLlEHKU Kumara
AHAIM3UPOBAINCH TAaKUE TOKA3aTeld, Kak arMOoc(epHbIe OCaJKH, BIAXXHOCTH IOYBBI, TeMIleparypa
BO3yXa M MOYBBL [pyIlmna OLEHOYHBIX MApaMETPOB OTBETHBIX PpEAKIMH TI'E€OCHCTEM BKIIIOYAJIA:
KM3HEHHOE COCTOSIHME PacTHTEIILHOTO MOKPOBA, BUJIOBOE €r0 pa3Hoo0pasue, MPOEKTHBHOE MOKPHITHE,
3arackl HaJ3€MHOW W TOI3EeMHOM (puToMacc, a Takke (PU3MYECKOE COCTOSIHHUE MOBEPXHOCTH IIOYB,
Mopdonornieckue 1 HU3NKO-XUMUIECKUE €€ CBOMCTBA, OABMKHOE BEIIECTBO.

B mocnennee gecsTuiieTue mpoIuioro Beka kaumar creneit FOro-Boctounoro 3a0aiikanbs cran
CYLIECTBEHHO MEHATHCS B CTOpOHY noteruieHus (baxxenosa, MaptesiHoBa, 2003). B Hauane HoBoro
TBICSYEIICTHS TPOSBUIOCH TaKXKe PE3KOe CHIDKEHHE KOIMYEeCTBa aTMOC(EpPHBIX OCAAKOB (pHC.).
Boszayminbie Macchl, Hecylue Biary, B OOJBIIMHCTBE CIy4aeB HE JOCTUTAIOT JaHHOM TEPPUTOPHH.
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Bo03M0XHO, 3TO CBSI3aHO C yCUJIEHUEM B 3TOM pPaliOHE aHTULMKIOHAIBHOMN IEATENbHOCTH BCIEACTBHE
100aMbHBIX U3MeHeHUH Temiepatypsl (Byabiko, 2002).
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Puc. Tupporepmuueckue nokasaresn OHOH-ApryHckoii crenu: 1 — arMocdepHbIe 0caiku, 2 — 3arachl BIaru
B cinoe noussl 0-100 cM, 3 — cpeaHerogoBas TeMIEpaTypa Bo3yxa

B pesynbrare aHanM3a HaTYpHBIX JAHHBIX MHOTOJIETHHUX HMCCIEN0BaHUM Ha Teppuropun OHOH-
ApPryHCKOrO MEXIypeubsl, BHIIBICHBI IPU3HAKNA U3MEHEHUS CTEMHBIX F€OCHCTEM KaK BO BHEIIHEM
o0NuKe, TaK ¥ Ha YpPOBHE JaHIIIA()THO-T€OXMMHYECKUX MPOLECCOB. DTO CBS3aHO CO CHIKECHHEM
rOJIOBOr0 KOJIMYeCTBa arMocdepHbIx ocankoB Ha 100 MM M yMEHBIIEHHEM OTPHILATEIbHON
cpenneronoBoii Temneparypsl (-2.7° C) Ha 1.2° C (puc.). 3a nepuox 2001-2007 rr. cpeaHeronoBoe
KOJIMYECTBO MOCTYNAIOLIEW BlIaru cocraBwio 220 MM NIpPOTHB CpPEOHEro MHorojetHero — 320 mm.
YKa3aHHbIE OTKJIIOHEHHSI THIPOTEPMUUYECKHX MIOKA3aTeNed OT HOPMBbI ITO3BOJIMIIN OTBICKaTh HA BpDEMEHHOU
IIIKaJIe roJIoIeHa HEPUObI CO CXOIHBIMU KIIMMAaTHUeCKUMHU ycioBusiMU. Hanbomee O30k K COBpeMEHHOM
CHUTYyallUH, CKJIabIBatoILEiics Ha TeppuTopui OHOH-APIyHCKOIO MEXIypeubsi, BPEMEHHOM OTPE30K (110
aHasioru ¢ MoHronueit), COOTBETCTBYIOLIMI Ha 1Kase rojoueHa (mo Mesanoy, 2006) Bropoii MOJIOBUHE
no3auero apuaca (DR-3) u npendopeana (PB-1). [Ipexxae Bcero, 3To kacaeTcst KOIHMYECTBA BIMAIAOIINX
arMocdepHbIX ocaakoB. OTKIOHEHHs TEMIEpaTypbl 3HAUUTEILHO HM)KE U COOTBETCTBYIOT B OOJNbIIEH
Mepe cyOaTIaHTHIecKkoMy niepromny (SA-2).

VYcTaHOBNIEH TPEH]I CHMXKEHHS BJIarooOECHeYeHHOCTH TEPPUTOPUH, KOTOpasl NMPOSBISIETCS B
YMEHBIIIEHUH 3allacoB BJIarM B MOYBaX (CM. pHC.) U BOAOEMAaX, BIUIOTH J0 MCUE3HOBEHHS MaJbIX
o3ep armocdepHoro nutanus. Ha ux Mecte 00pa3yroTcsi COIOHYaKH MPEUMYILECTBEHHO CYIb(paTHO-
COZIOBOTO M COAOBO-CyNb(aTHOTro 3acosieHus. Jledpuuur Biraru Takxke HIACHTUQHUIHMPYETCS IO
YCBIXaHHIO IPEBECHBIX HAaCaXIE€HUH (JIECOIOJIOC, TAPKOB, OTAEIbHBIX BUIOB JEPEBLEB), & TAKKE IO
YBEJIUYEHUIO KCEPOPMIBHBIX BUIOB B COCTaBE PACTUTENBHBIX COOOILIECTB, YMEHBIICHHUIO BHICOTHI U
IJIOTHOCTH TPABOCTOS, CHUYKEHHUIO MPOYKTUBHOCTH CTEIEN U yPOKaiHOCTH CEJIbCKOX035IIICTBEHHBIX
KYJBTYp. DTO HETaTUBHO CKA3bIBAETCS M HA KU3HU JIIOACH.

B pesynbrare uccnenosanuii ([laBsinosa, lyosinuna, 2003) BeIIBICHA B3aUMOCBSA3b IPUPOIHBIX
(TmobanpHOE W3MEHEHWE KIUMara) U aHTPOMOTCHHBIX (BBIMIAC, MOXapbl) (haKTOPOB, MUMEIOIINX
OZIHOHAIPABJICHHBII XapaKkTep BO3AEHCTBHS Ha CTENHbIE paCTUTEIbHbBIE COOOIIECTBA, KOTOPBIE BEIYT
K MepecTpoiike UX KOPEHHOU CTPyKTypbl. OHa mpoTekaeT Ha (oHe BceoOuiero aeuuura Biark u
MIPOSIBIISIETCS] B YBEJIMUEHUU POJIM BUAOB KCepO(UTOB (KOBBUIS CHOMPCKOTO, TOHKOHOTA CTPOIHOTO,
MKMbI  CUOMPCKOM, MpUCa TUIPOBOTO M MEYEBHJIHOTO, BOCTpEla JIOKHOMBIPEHHOIO, MOJIbIHEH
I'MenuHa 1 MeTenbuaToM, Kaparaibl MEJIKOJIMCTHOM, JIAITYaToOK U JIp.).

Bcnencterue TOpMOXKEHHS TPOLIECCOB MUTPALITN XUMUYECKUX JIEMEHTOB B YCIIOBUSAX UCCYIIEHUS
OTMEYEHO HEKOTOPOE HAKOIUIEHNE PaCTBOPUMBIX COJIEM U CHHIKEHUE COEP KAHUS I'yMyca B BEpXHEM
ropuzonre (0—5; 0—10 cM) uepHO3eMOB, IITyOOKOIIPOMEP3AIOIIUX, MyUYHUCTO-KAPOOHATHBIX U JIyTOBO-
YepHO3eMHBIX 110YB. [lomyueHHbIe CBEIEHUS COMIACYIOTCs ¢ 001l KOHILIENIMeN TOUBOBEICHHSI, YTO
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NIEPEXO/] IT0YB CTEIN K YCIOBHUSM MEHbILEH YBIaXXHEHHOCTH COIIPOBOXKAAETCS POCTOM 3aCOJIEHHOCTH,
yBEJIMYEHUEM KapOOHATHOCTU U CHUKEHHEM I'yMycupoBaHHOCTU. [Iponiecc nmpeodpazoBaHust MOXKET
IIPOTEKATh 110 CXEME: YEPHO3EMbl — KAITAHOBBIE U CBETVIOKAILTAHOBBIE TOYBBI — COJIOHIIBI.
CnenoBarenpHO, B Cilydyae JUIMTEIBHOTO COXPAHEHHWs IpUXOJa BIarl B TIEOCHUCTEMBI Ha
COBPEMEHHOM YpOBHE, pa3BUTHE HACTOSAIMMX M JyroBbix creneil FOro-Bocrounoro 3abalikanbs
CTaHET OCYLIECTBIIATHCS 10 IyTH UX TPaHC(HOPMALIUU B CyXHE CTEIIH.
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CLIMATICALLY INDUCED CHANGES IN PLANT COMMUNITIES:
FLUCTUATIONS AND SUCCESSIONS

KIMMATOI'EHBIE U3BMEHEHUS PACTUTEJIBHOCTU:
OIYKTYAIIUU U CYKHECCUH

O.A. Anenkhonov

Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russia, anen@yandex.ru

Importance of separating such terms as “fluctuations” and “successions” for assessing of consequences
of climatically induced vegetation changes is emphasized. Analyzing terms (e.g. fluctuation, succession,
chronosequence, successional threshold) commonly applying for vegetation dynamics performance, we assume
that they are relevant to holistic concept. In case of vegetation dynamics going as described by individualistic
concept, the phenomenological immanence of above mentioned terms disappears. Besides, we conclude
that chronosequence analysis gives opportunity to reveal dynamic process as a succession properly. In order
to determine the direction of dynamic process, analysis of ecological groups and functional plant types is
appropriate.

Bonpockl TMHAMUKH PaCcTUTEILHOTO IMMOKPOBA MPEACTABISIOT COO0H OTHO M3 aKTyaJbHEHUIITUX
HampaBJICHUIl COBPEMEHHOW HAayKH O PACTHTEIBHOCTH. Takoe IMOJIOKEHHWE BO MHOTOM CBSI3aHO C
MPUCTAILHBIM BHUMaHHUEM MHPOBOTO COOOIIECTBA K JKOJOTHYCCKUM TIpoOIeMaM, BBI3BAHHBIM
M3MEHEHUSIMH B KJIMMaTtudecko cucreme 3emutu (Sala etal., 2000; u ap.). [Tporieccam KITuMaToreHHOM
JTUHAMHKH PAaCTHTEIHLHOCTH TOCBsIIeHa obmmpHas auteparypa (Fingerprints of Climate Change,
2001; Hampton et al., 2008; u MH. 1p.), TEM HE MEHEE, 3HAHMSI O KJIMMATOT€HHBIX IPOIIECCaX B Pa3HBIX
TUTIAX PACTUTEIHLHOCTH BCE €IIe BeChMa HEAOCTATOYHEI.

[To b.M. Mupkuny u JL.I. HaymoBo#t (1998), ¢aykryanunm — pa3HOTOIUYHBIE M3MEHEHUS
(UTOILIEHO30B, BaXKHEUIIIas UX YyepTa — OTHOCHTEIbHas 00paruMocTh. CYKIIECCHH TPEACTABIISIOT
co0oi1 HampaplieHHBIC M, KaK MPaBUIJIO, HEOOpATHMbIE H3MEHEHHS cO00mIecTB. i pa3rpaHrudeHuUs
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¢nykryauuit u cykueccuit T.A. PabotHoB (1992) npeanoxusn «HOpMY BOCCTaHOBJICHUS», PaBHYIO
10 romam. DTOT KpUTEpUil B ONPEETICHHON Mepe HaXOAUT NOATBEpKIeHNuEe B muTeparype (Bornette
et al., 1994; Inouye, Tilman, 1995; u np.). OqHako B ciay4yae TUHAMHKH PACTHUTEIBHBIX COOOIIECTB
10J] BO3JEHCTBHEM IIOOATBHBIX U OTHOCUTEIHHO MOCTENEHHBIX M3MEHEHHUH KiIMMara pa3inyeHue
GryKTyanui 1 CyKIeCCUi CUIIBHO OCIIOXKHEHO. MeXX Iy TeM OTBET Ha 3TOT BOIIPOC UMEET 3HAUCHHE IS
MTOHUMAaHMsI TOTO, UMEEM JIM MBI 1€710 C 00paTUMBIMH HJTH HEOOPATUMBIMHU [TOCIIEICTBUSIMH BO3ICHCTBUS
KJIMMAaTUYECKUX M3MEHEHHH Ha pacCTUTENbHBIH MOKPOB U, COOTBETCTBEHHO, KAKOTO PACTUTEIBHOTO
MOKpOBA HaM clielyeT 0KHIaTh B OyayiieM? Fcxos U3 3Toro, MO>KHO MTPOrHO3UPOBATh, KAKUE MOJIENIN
MCIOJIb30BaHMsI KOCUCTEM, JIJAaHAIA(TOB cIeayeT pa3BUBaTh B XO3IUCTBEHHOM U PUPOJOOXPAHHON
NesITeIbHOCTH, KaKue MOTepHU cliefyeT npeanosararb? Kakue Mepsl cieayeT npeanpuHUMaTh, YTOOBI
KJIMMaTHYeCKUe M3MEHEHUs He HaKJIaJbIBAJIUCh HA aHTPOIIOTeHHbIE Kak 3(PQeKT cuHXpoHU3auun?
OTH TPEANOCHUIKM TPeOYIOT BBIPAOOTKH (hopmanbHuIX Tpajaliid, pa3fessiolnuX AUHAMHUYECKUN
IpoIlecCC B PACTUTENBHOCTH Ha HdTambl. g 3TOro HCHoiab3yeTcss TEPMUH «XPOHOCHKBEHCY,
MO3BOJISIIOIMI MCKITIOUaTh «KJIMMAaTWYeCKU HIymM» MEXronnuHbix konebanuii (Bakker et al.,
1996; u np.). Ilepexon cooOriecTB uepe3 GopMaIbHBIN MOPOT MEXAY XPOHOCUKBEHCAMU MOYHO
paclieHuBaTh B Ka4eCTBE MHAWKATOpa HEOOPAaTUMOCTH MPOLIECCa, T.e. IPUHATHS €T0 y)Ke B KauecTBe
cykueccuu. TeopeTnuecku Takoi Mopor — 3TO «TOYKa HEBO3BpAaTa» MPH PACIIUPEHUH «aMILTUTY/IbI
kojeOaHmit» mapamerpoB cooluiecTB. CoOCTBEHHO mpouecc (GruyKTyauuid HamisiiHo omucan T.A.
PabotHoB (1984). Kak MbI nosiaraeM, JaHHYI0 UM XapaKTepUCTUKY (UIyKTyalluidi MOXXHO 000OIIHTE:
M3MEHEHHUs COOOIIECTB OCYIIECTBISAIOTCS IyTeM POCTa/CHIKEHHSI MapluaIbHON aKTUBHOCTH BUJIOB
W/WIIK TPpyHN BUAOB B coobmiecTBax. CrenoBaresbHO, «IIOpOr» — TaKoe U3MEHEHHUE, IPU KOTOPOM
CYIIECTBEHHO U HEOOPAaTUMO MEHSIOTCS MTapaMeTpbl AKTUBHOCTH «KJIFOUEBBIX» BUIOB/TPYIIIT BUIIOB,
OTpeNeIAIoNMX (yHKIIMOHUPOBaHKUE coo0IIecTBa. Bee 3TH MonoXkeHns: yMECTHbI IIPpU pealu3aiuu
MeXaHM3Ma CYKIIECCHM M0 TUIY Leneil (xomuctuyeckas KoHuenuus). B cimyuae ke peanuzanuu
JMHAMUKHA PACTUTENIBHOCTH 110 IYTH, ONHUCHIBAEMOMY MWHIMBHIYaJHUCTUYECKOM KOHIIETILHUEH,
MIPOSIBIIIETCS] KOHTUHYAJIBHOCTD CBSI3U (MIyKTyalmii u cykueccuil. Ilpu 3ToM Takue MOHATHUS, KakK
«TIOPOT» U «CYKIIECCHOHHBIH 1Iary, y>ke HEPUMEHUMBI, IPaHb MEXIY HOHATHAMH «(QIYKTyalus» U
«CYKIIECCHUS» CTUPAETCS, a CTETIEHb YCIOBHOCTHU MOHATHS «XPOHOCUKBEHC) MOBBIIIAETCS.

OueBHIHO, UTO 15 OLIEHKH (PYHKIIMOHAJIBHOTO COCTOSIHUS COOOIIECTB peIeBaHTHBIM IIOKa3aTeNleM
ABJISIETCS MPOAYKIHUS GuToMacchl. TakuM 00pa3oM, B KaU€CTBE «KIIFOUEBBIX» CIIEAYET paclieHUBaTh
T€ BUBI/TPYIIBI BUIOB, KOTOPbIE BHOCIT HauOONBIINI BKJIaA B MPOXyLHPOBAaHHE (PUTOMACCHI, a
JMHAMUKa MX MPOAYKTUBHOCTU B COCTOSHHM OBITh IOKa3aTeleM, OTPaKAIOIIMM CYKLIECCHOHHBIE
M3MEHEHHUs1 COOOIIeCTBa.

B aHmos3bl4HOM nMTEpaType HpU OMUCAHMM CYKLECCHH pacTUTENBbHOCTH PaclpOCTPaHEHO
UCIIOJIb30BaHUE TOHATHUS «HATTEPHBI», IOIPAa3yMEBAIOLIETO COCTOSHHE COCTaBa M CTPYKTYpPHI
cooOmiecTBa (WM KOMOMHALMH COOOLIECTB) B TOT WMJIM HHOM MNEPUOJ| €ro CYyIIEeCTBOBAaHUS, B
Macmtabe, BBIOMpaeMOM B 3aBUCHUMOCTH OT 3amad uccinenoBanus (Kershaw, 1974; u np.). Ilo
HallleMy MHEHHIO, B Ka4eCTBE MAaTTEPHOB JJIS pa3rpaHuueHHs (IyKTyallMOHHON U CYKLIECCHOHHOU
JMHAMUKHA MOXKHO NPHUHSATHh CUHTAaKCOHBI PACTUTENBHOCTH. [ OIIEHKH KIMMATOT€HHON JTUHAMUKU
PacTUTENILHOCTH MOKA3aTesIeH aHaJN3 COOTHOLICHUNH MEXY SKOJIOTMYECKUMH TpYyIMIaMu, a TaKkkKe
Mexay (GyHKIMOHANbHBIMU THramMu pacteHuit (Woodward, Cramer, 1996; Esther et al., 2010; u
ap.). Knumarnueckast «4yBCTBUTEIBHOCTBY YKa3aHHBIX TPYII PACTEHUI MO3BOJISIET pacCMaTpUBaTh
UX B KaueCTBE MHIUKATOPOB HANpagieHHOCmu KINMATOTeHHOH cykieccud. OTHOCUTEIBHO Malible
n3MeHeHUs OylyT MHIUIMPOBATHCS M3MEHEHUSIMHU HA HU3IINX YPOBHSIX CHHTAaKCOHOMMUH, a IITyOOKHe
— Ha YPOBHE CHHTAKCOHOB BBICOKOTO PaHTa.

Jlis pacueToB pe3yabTaTOB KIMMATOT€HHBIX CYKIIECCHH YXke pa3paboTaHbl MHOTOYHCIIEHHBIE
noaxoabl. Tak, moka3aHbl BO3MOKHOCTH NPHUMEHEHHs] MAapKOBCKUX M HEMapKOBCKUX Lereid mpu
aHanu3e KIMMaTtoreHHbIx cykueccuii (Jloroger, 2010; u 1p.), mpeayioxkeH NOAXO/ C UCTIOIb30BaHUEM
MOJICTMPOBaHMsI cyKieccuu 1o Tumy (a3oBbix nepexonoB (Mcaes u ap., 2010). KonnuecTBeHHBIH
aHanu3 (UIyKTyaluidi BO3MOXKEH, B YaCTHOCTH, C UCIIOJIb30BaHHEM KO3((UIIMEHTOB aBTOKOPPEISLUN
(Mupkus u ap., 1989), paspaboransl 1 KomnbloTepHble nporpamMmel. B pabote J.P. Bakker et al.



117
(1996) ynoMsiHyThI METO/BI y4€Ta TUHAMHYECKHX IMPOLIeCCOB 0e3 pa3meneHus uX Ha (IyKTyaluu
U cykueccur. MIMEIOTCS M METOJbI JUIs BHISBICHUS PA3IMuUi MEXKIY TpeHIaMU | (QIyKTyalHusMH
(Huisman et al., 1993; u np.).

Bakker J.P. et al. (1996) ormeuarot, uTo Hambonee MOMXOMALINM IJis pa3AeieHUs TPEHIOB
(cykueccuii) v QIyKTyaluii BCe K€ 0CTaeTCs METOI TOCTOSTHHBIX MPOOHBIX IITOMIA0K. B CBs3H ¢ 3THM,
MBI CYUTAEM, YTO HEOOXOAMMO 3aJI0KUTh PETIPE3CHTAaTUBHYIO CETh IUIOMIAIOK: 1) B AKOTOHHBIX 30HAX,
TaKUX KakK, HalpUMeED, JIECOCTEIb; 2) B YCIOBUSIX CPEIbl, OTPAKAIOLINX 30HATbHBIE TUIIBI HA PABHUHAX
u nanamadTooOpasyrolue TUTIBI B KPYIHBIX TOPHBIX cucTeMax. [IporpaMMa Takux MCCIeT0BaHMMA
MOKET BKJIFOYATh U3yYEHUE HKOJIOTHUECKUX TPYII U (YHKIIMOHATHHBIX THUIOB Ha ATHX IUIOMIAIKAX
BO BpeMeHH. [Ipu 3TOM A OTpakeHHs CYKIIECCHOHHBIX MPOIECCOB B PACTUTENBHOCTH Oyaer
Ba)XHBIM Y4eT JMHAMUKH MPOTyKTUBHOCTH «KJIFOYEBBIX BUIOB» Ha ()OHE TAKOBOI BCEro COOOIIECTBa,
a 7Sl OLIGHKH HAIPaBIEHHOCTH IMPoIiecca MOKHO aHATM3UPOBATh AMHAMUKY yUaCTHUs B COOOIIECTBE
9KOJIOTUYECKUX Tpynn W (PyHKIMOHAIBHBIX THUIOB pacTeHWil. Hanmuune CHHTAaKCOHOMUYECKUX
«aJpecoBy I 3aJI0KEHHBIX MPOOHBIX IUIOMIAOK CHIETaeT BO3MOXKHBIM OILIEHHWBaTh MAacIITaObI
U TIyOMHY AMHAMHYECKHX IMPOIECCOB B PACTUTEIHLHOCTH W OCYIIECTBIATH SKCTPAMONAINUA Kak
reorpauyeckoro, Tak ¥ MPOrHO3HOTO MIaHa. HecoMHEHHO, UTO /Ui pealn3aiuy TaKoW IPOrpaMMBI
HeoOXxouMa MIMPOKasi KOONepallrs, COTIACOBAaHHBIE METOAMYECKH U METOAOIOTHYECKH JCHCTBHUS,
oOMeH MH(popMaIIHel U PeTyIsIpHOE 00CYKICHNE PE3YIBTATOB HAOIIONEHUH.

Takum 00pa3oMm, KIMMaTHYECKHE W3MEHEHHUS BBI3BIBAIOT PA3HOMACIITAOHBIC IMHAMHYECKHE
MPOLIECCHl B PACTUTENBHOCTU. YacTh U3 HUX MPEACTABISAIOT COO0H (UIyKTyallud U CYKIIECCHH Kak
TaKoBBbIE C (PEHOMEHOIOTHUECKOM TOUKH 3PEHHSI, YACTh e MOXKET ObITh OTHECEHA K TeM UJIH K IPYTUM
10 CTENEHU PA3TUUUSI XPOHOCUKBEHCOB.

Paboma evinonnena 6 pamkax npoekma PODU Ne 10-04-91159 I'QEH a.
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VARIABILITY AND STABILITY OF STEPPE ECOSYSTEMS OF TRANSBOUNDARY
TERRITORY OF THE UBSUNURSKY HOLLOW UNDER THE INFLUENCE OF
CLIMATIC AND ANTHROPOGENOUS FACTORS

WU3MEHYUBOCTH U YCTOMYUBOCTH CTEINHBIX YKOCUCTEM
TPAHCTPAHUYHOM TEPPUTOPUU YECYHYPCKOM KOTJIOBUHBI IO/
BJIMAHUEM KIIMMATUYECKHUX U AHTPOIIOI'EHHBIX ®AKTOPOB

S.S. Kurbatskaya

Ubsu-Nur center of the biospheres research of the Republic Tuva and SB RAS, Kyzyl, Russia,
ubsunur_center@mail.ru

Changes of steppe ecosystems under the influence of climatic and anthropogenous factors are tracked
at isolation from a pasture and at a pasturable mode. Efficiency and phytomass stocks were thus measured in
dynamics, the humus in soil along with change of an amount of precipitation and temperatures of air within
15 years. For 15 years of supervision the steppe has passed some stages successions from a static condition
to digression, dying off of valuable fodder plants, then change by their weeds and, at last, steppe restoration,
return to an initial condition of herbage of different-grasses-cereal community.

YOcyHypcKast KOTJIOBUHA — YHUKAaJIbHBIH OOBEKT MPUPOABI B IEHTPE A3MAaTCKOTO KOHTHHEHTA.
3aMKHYTHIH OacceiiH o3epa Yocy-Hyp, oOpamiieHHbIN BBICOKUMH U CPEAHUMHU TOPAMHU, PACIIONOKEH
Ha CTBIKE FO’)KHOM TalI'd U CEBEPHBIX IIYCTBIHb U SBJISIETCS TPAHCTPAaHUYHOMN TeppuTopuei Poccun u
Mowurosnuu.

Kmumar YOcyHypckol KOTJIIOBHHBI OTJIMYACTCS HMCKIIOYUTEIBHO BBICOKOH KOHTPACTHOCTHIO,
00ycJIOBIeHHOH ee monokeHueM B LleHTpe A3um, U SIBISIETCS NMEPEXOTHbIM OT BOCTOYHOCHOMPCKOTO
K LEHTpaJbHOa3uaTckoMy. B 3Toii KOTIOBHHE OBIBAIOT pe3Kue, HauOoNbIIMe Ha 3emiie, KOHTPAacThl
TOJIOBBIX M CYTOYHBIX TEMIIEPATYp, MAJIO€ KOJIMYECTBO OCAKOB, yCTOMYMBAs U IPOJOJKUTENIbHAS 3UMa
C CHJIbHBIMH MOPO3aMHM M JKapKoe JIeTO0. AMIUIMTYa a0COIIOTHBIX TEMIIEpaTyp BO3yXa COCTABISET B
cpeanem 83.7°C.

B Y6cynypckoii kotoBuHe (Poccuiickas 4acTs), B ipeaenax Oy(hepHoit 1 0OXpaHHOM 30H KJIaCTEPOB
6rocdepHoro 3arnoBeHUKa «YOCYHYpCKas KOTJIOBHHA», HA TPAHCTPAHUYHON TEPPUTOPUH ITPOBOIUTCS
MOHUTOPHUHI COCTOSIHUSL M M3MEHEHMs CTENHBIX 3KOCHCTEM I10J] BO3ACHCTBHEM KIMMAaTHYECKUX
U AHTPONOTCHHBIX (akTOpoB. M3MepseMbIMH MapamMeTpaMH CIy)KaT JUHAMHKAa W3MEHEHHMs
IIPOYKTUBHOCTH U 3aIlaca PaCTUTEJILHOTO BEIIECTBA CTEIHBIX IKOCUCTEM, TyMycCa KAIUTAHOBBIX T10YB
NIPY pa3IMUHBIX KIMMATHYECKUX YCIOBUSIX U Pa3HOM MACTOMIIHON HAarpy3Ke.

OKCepUMEHTAIbHbIE MOHUTOPUHIOBBIE YYAaCTKH BBIOpAHbI HA pa3HbIX BapHAaHTaX CyXOil CTemnu:
cyxas mecyanas kaparanosas (Llyrep-Omucc-8), cyxas Hacrosimast (Onuanan-7), omycteiHenHas (Tope-
Xonp-6) crenu. Ha kax/10M BapuaHTe CTENE 3aJ10)KE€H y4acTOK, U30JIMPOBAHHBIN OT BbINAca, U y4acTOK,
HaXOJAIIMICS B TACTOUIITHOM PEXUME.

HaGmonenuss Bemytcst ¢ 1994 roma. Ha MOHMTOPMHIOBBIX y4yacTKax HaMM IPOCIEKEHbI
CIIENYIOIME apaMeTphl: JUHAMUKA YHMCTOM NEPBUYHONW MNPOAYKIMHM M 3alacoB PAcTUTEIBHOIO
BEILECTBA HAJ36MHOU U IOA3EMHOM 4acTel paCTEHUM; ONPEAEISUINCH COAEPKAHUE I'yMyCa B I104BE
U nouyBeHHas Biara. OOIMMI 3amac pacTUTEIBHOTO BEIIECTBA COCTOUT U3 HA/I3€MHOM U MOJ3eMHON
yacteil pacrenuil. Haj3emHble yacTu pacTeHuil pasneisiuch Ha KuBylo (G) M MEpTBYIO MaccChl,
cocrosyto u3 Beromu (D) u onaga (L). [lonzemubie opransl, B3AThIe ¢ TIyOHHBI 10 20 CM, Takxke
pasnensnuchk Ha xuBble (R) u mepTBhIe (V) KOpHU MO OOIIEU3BECTHBIM MeTOAUKaM. M3mepenus
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IapaMeTpoB MPOBOAWINCH 4Yepe3 KaxkAbple 3 roja ¢ Hayajla JKCIepuMeHTa. B askcnepumente
YUUTBHIBAINCH METEOPOJIOTUUECKUE TaHHBIE METEOCTAaHIIMH DP3HH.

Pezynomamer nadmooenusi. Ctenu IOxHoi TyBbl 3a mocienHHe AECATHICTUS INPETEpIesn
MHOT'OYHMCIIEHHBIE KaTaKJIM3Mbl IIPU MX XO3SMCTBEHHOM HCIOJIb30BAHUU. [|€BSHOCTBIE TO/BI CTAIH
COLMAJIbHBIM 3KCIIEPUMEHTOM B CTEMHBIX MAaCTOMIIHBIX YKOCHUCTEMax. DTOT Mpolecc HAIIEN CBOE
OTpa)XKEHHE B COBPEMEHHOW [MHAMHUKE PACTUTEIbHOCTHU: JIUIPECCHOHHBIA IPOLIECC CMEHWICS
BOCCTAHOBHTEJIBHBIM, 32 UCKITIOUYCHHUEM JIOKAJIbHBIX TEPPUTOPUI BOIHM3H BOJOTIOEB U MOCEICHHA.

B Tabnuue 1 orpaxkeHbl TMHAMUKA U3MEHEHUS IPOAYKTUBHOCTH M 3a11acOB (PUTO- U MOPTMACChI
PacTUTENILHOTO BEIleCTBa B TeueHHe 15-eTHero nepuoaa HaOmoaeHUH.

Ha kaxnom BapumaHTe cremeil Toibko ¢ 4-ro rojga HaOMIOACHUNA B OTOPOKEHHBIX y4YacTKax
(M30IMpOBaHHBIX OT BBINIACa) HAKAIJIMBAaeTCs MEPTBas pacTHTEIbHas Macca — Bertoulb. C 3TOro
BpEMEHHU A0Js1 MEPTBBIX KOPHEW B IOJ3EMHON Macce€ HAUMHAET PACTH, NOABISAIOTCA MEPTBBIC
JICPHUHKH 371aKOB (TOHKOHOTA, TUITYaKa) U Pa3HOTPaBbs, HAYMHACTCS AETpajalus pacTUTEIbHOTO
nokpoBa. Ha macTOMIIHBIX yyacTKax cTemei KuBasi 3eJieHasi Macca HauuHaeT rpeobmnanars ¢ 1998 1.
B 570 xe Bpems OblJI0O OTMEUEHO, UTO 3alI0BEAHbIE YUACTKU CTEIH TAaKXKe JerpaJupoBalii, Kak U Ipu
Ype3MEPHOM HCIIoNIb30BaHuu. [Tocienyromue roipl nokas3auiu, YTO MPOUCXOIAIINN IPOLIECC SIBISIETCA
OJTHUM M3 3TAIlOB Pa3BUTHSI CTEIIN.

Tabnuya 1. [lunamMuka U3MEHEHHS MTPOLYKTUBHOCTH, 3a11acOB (PUTOMACCHI U TyMyca IOYB B
Pa3IMYHBIX BApUAHTAX CTEMEH MPH M30JISIMHU OT BbITAca U MACTOUIIHOM PEXKUME, I/M>

OnycteiHeHHAA cTenb (Tepe- Cyxast HacToOsIIIIasi CTeb Cyxast kaparaHoBasi CTeIb
Crenu Xonb-6) (Onuanaan-7) (Llyrep-Dmucc-8)
Toan | HOM* nom** | I'y- HOM noM |[Ly- HOM noM |I'y-
Hao. Myc, Myc, MycC,
% % %
1 2 1 2 1 2 1 2 1 2 1 2
1994 106 440 1.36 | 253 830 1.84 | 126 1241 1.79

1997 87 96 1416 | 1734 | 1.1 165 | 206 2309 | 2537 | 2.1 227 | 224 | 1663 | 2131 | 1.98
2000 168 131 | 1634 | 1337 | 1.44 | 414 | 447 3196 1861 | 1.95 | 235 | 277 | 2249 | 1650 | 1.89

2003 71 1866 2.56 | 141 47 323 2183 | 2.41 | 199 75 411 2531 | 2.45
2006 142 2092 1.96 | 348 1041 | 1597 794 2.38 | 203 502 | 1662 | 512 24
2009 180 714 1.88 | 304 935 2.89 | 213 183 | 1332 | 1010 | 1.58

Ipumeuanue: * — Han3zeMHas putomacca; ** — moazemHuas puromacca; 1 — nmacTOMIIHBIN pexuM; 2 —
3aMOBETHBII PeXUM

[Toromnsie ycmoBus 1988, 1994, 1997, 2000, 2002 rr. XapakTepr30BaITUCh KaK HEOJIAarONPHUSTHEIC.
TomoBast cymma ocaikoB Oblila HE3HAYUTEIILHOM, CPEHEro[0Bas TeMIiepaTypa Bo3ayxa Koiebdanach

oT —3 10 —5.2°C (Tabm. 2). 3uMbl ObUTH OYEHb CYpOBBIMH, IO CPABHEHUIO C MPEIbIIYIIMMH TOAaAMU
(c 1985 ).

Tabnuya 2. CpeqHETONOBBIE TEMITEPATYPhI BO3IYXa U CyMMBI OCaJIKOB

Togpr 1985 | 1988 | 1992 1994 1997 2000 2002 2003 2005 2006 2008 | 2009
Ocanxu, MM 2533 | 166.5 | 187.5 | 132.6 | 130.7 | 149.0 | 115.1 | 266.2 | 214.7 | 156.7 | 1223 | 193.1
Temmeparypa,°C | 2.7 3.2 -39 -3.0 5.2 —4.1 5.3 -3.0 -29 - - -3.6

B 2000 rony orMeueHo yBenuueHue oO1ero 3anaca (putomMacchl Ha MAacTOUIIHBIX y4acTKax, a
Ha 3alI0BE/IHBIX y4acTKax, 3a UCKII0YeHHeM ydacTtka Llyrep-Omnmcc, HaOmonanocs ero yMeHbIIeHNUE.
B cTpykType pacTUTEeNBHOI MacChl OTOPOXKEHHBIX YYaCTKOB MOpTMacca 3HAYMTENBHO Mpeoliaiana
Ha/1 )KUBOM, HAOIIOAJIOCh OTMUPAHUE IIEHHBIX KOPMOBBIX PACTEHHH KOBBLIS M TOHKOHOTA, TOJIBIHU
XOJIOIHOHM, a TaKke THMbsSHA, BMECTO PACTCHHU MOSBWINCH Oypble TOAYyIICUYKH ACpHUHOK. Ha
MacTOMIIHBIX YY9acTKaX B OCHOBHOM Ipeo0iaaa KiuBas Macca HajJ MEPTBOM, YTO CBHICTEIbCTBYET
0 XOPOIIIEM COCTOSIHUH CTEIIH.
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HaOmoneHust 3a AMHAMUKOM TIOUBEHHOTO TyMYyca TIOKa3ain 00Ilee YBEIMUeHHUE COIEPKaHus ryMyca
B KAIITAHOBBIX MOYBAX BCEX TPEX IKCIEPUMEHTAIBHBIX y4acTKOB. [I0UBEHHBIN I'yMyC, KaK U BCE JIpyTUe
KOMIIOHEHTBI SKOCHCTEMBI, TIO/IBEPKEH U3MEHEHUSIM, SIBISISICH TUHAMUYHBIM 3JIEMEHTOM 3KOCHUCTEMBI.

[Tocnenyromuii ron HabmroneHuit (2003) ObIT MHOTOCHEKHBIM C TETIJIOW 3UMOW M JIOCTAaTOYHO
CYyXHUM, KOJMYECTBOM OCAJKOB B CyXOW CTENW HE TpeBbImano 266 mM. B mae oOuiabHO mBenu
adeMepbl — TIONbIIaH OIHOIIBETKOBLIHM U KacaTuk pycckuil. K aToMy BpeMeHu nmacTOuIHas Harpy3ka
ObLJ1a TOYTH MOTHOCTHIO CHsITa. OOt 3amac (UTOMACCHI BO BCEX BapUAHTaX CTEIEH C 3al0BEIHBIM
pexkuMoM ObUT HUXKE, 4eM Ha macTOumHbIX (Tabn. 1). Ha 3amoBenHBIX ydyacTKaxX MPOAOIDKAIOCH
OTMHUpaH#ue 371akoB (ToHKoHOTa Ha 90%, Tumuaka — 50%, koBbiTH — 50%) 1 pa3HOTpaBks (TUMbSHA
MOHTOJILCKOTO ¥ 3MEETOJIOBHHKA JIBYIIBETHOTO), M pa3BUTHE CYKIIECCHOHHOTO Tpoliecca. Ha ygactke
Hyrep-2nucc, Ha MecTe OTMEPILUX 3JIAKOB aKTUBHO MOCENISIUCh TOPHOKOJIOCHUK PYCCKUM, COJITHKA
XOJIMOBAsI, JIMITy4Ka He3a0yaKoBasi, Kaparana kapiukoBas U upuc Jloua. Ha oroposkeHHBIX yyacTKax
PacTUTENHHOCTH ObLIa pa3peskeHa, MPOSKTUBHOE TOKPHITHE YMEHBIITUIOCH 10 50—-55%, 10 CpaBHEHHIO
¢ nepBoHadabHbIMU 70%.

Haunnas ¢ 2005 rozaa, Ha OropoKEHHBIX Yy4aCTKaX MPOUCXOIUIIO BHITECHEHHE PYEPAIbHBIX K COPHBIX
pacTeHuil ¥ BOCCTAHOBJIEHUE HACTOSILLUX CTENEH, MOJTHOCThI0 BoccTaHoBUBIIMXCS B 2006 u 2007 romax.
OO0 ATOM MOXHO CYOUTH IO YBEJTMYECHUIO OOWIINS JKUTHSIKA U APYTUX 371aKOB, NCUE3HOBEHHUIO COJISTHKU
XOJIMOBOM, JIMITYyYKH HE3a0yIKOBOH, PEIKUMU CTAITH KOXUSI IPOCTEPTasi ¥ TOPHOKOJIOCHHK.

B 2009 romy wnabmiomanoch OOWUIME Y3J0B KYIICHHS U YMEHBIICHHWE YHUCTOW TEPBHUYHOM
MPOAYKIIMU U OOIIETO 3araca pacTUTEIHHOTO BEIIECTBA, IPUUMHA TIOKA HE BHISICHEHA.

B 3akiroyeHue MOXXKHO KOHCTAaTHpOBaTh, YTO TJIABHBIM 0O0pa3oM Ha OTOPOXKEHHBIX YYacTKax
MIPOCIIEKEHBI CIIEAYIONINE O3Talbl CYKIECCHH PACTUTENBHOCTH: | — CTaTUYecKkoe COCTOSHHUE (10
1997 1); 2 — HaKoIUIEHUE MEPTBOI OPraHMYECKOM MacChl (OMaja 1 BETOIIN) B HAJI36MHOW 1 TIOI3€MHOMN
gacTsax pactenuid (1o 2000 1.); 3 — COCTOSHHME IUTPECCHMU Ha 3alOBEIHBIX YYaCTKaX — OTMHUpPaHHE
JOMUHUPYIOIIMX 3JIAKOB M Pa3HOTPABbsI U BBINAJCHUE UX U3 TPABOCTOS, 3aCEJICHUE COPHBIMU BUIAMHU
MECT BBIMIABIINX CTEMHBIX pacTenuit B 2003 1.; 4 — BbINaIeHNE COPHBIX paCTEHH, OOMITFHOE MOSIBICHUE
371aKOB, BOCCTAHOBIICHHE CTENel MpH 3armoBeaHoM peskume (20062007 ).

DUST STORMS IN CENTRAL ASIA
Leah Orlovsky, Rodica Indoitu, Nikolai Orlovsky

Jacob Blaustein Institutes for Desert Research, Ben-Gurion University of the Negev,
Israel, orlovsky@bgu.ac.il

Introduction. Dust/sand storms are common events in the arid and semi-arid regions of Central Asia.
Until not long ago, dust/sand storms were generally seen as local phenomena in the arid and semiarid
areas, although sometimes at a large scale, but in the last three decades the world has become concerned
about the global dust storm phenomena. Regardless of their size or strength, dust storms sources usually
are associated with topographical lows located in arid regions with annual rainfall under 200-250 mm.
Dust/sand storms (DS) are common phenomena that occur in the arid and semi-arid regions of Central Asia
(O’Hara et al., 2000). Our study concerns the plain areas of Turkmenistan, Uzbekistan and Kazakhstan,
which have many common natural and socio-economic characteristics. The deserts of the region are
characterized by strong winds, scarcity of vegetation cover, long dry summers and frequent repetition of
soil and atmospheric droughts (Dedova et al., 2006; Orlovsky et al., 2005). This vast region, covered by
a great variety of desert types, represents a significant source area of mineral and salt aerosols in Central
Asia, along with the Gobi and Taklimakan Deserts.

The majority of the scientific observations on dust storm processes in this region were executed during
the USSR epoch, mainly before 1980. Romanov (1960) was the first to classify and analyze the frequency
and duration of DS for the period 1951-1955 at 40 meteorological stations located all over Middle Asia.
Orlovsky (1962) published the analysis of frequency and duration, as well spatial-temporal distribution
of DS for Turkmenistan (Orlovsky et al., 2005). In the 1970s a number of researchers (Chirkov, 1970;
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Klimenko and Moskaleva, 1979; Sapojnikova, 1970) concluded that DS activities over the arid territories
of USSR are unevenly distributed due to the large variety of soil surfaces, and increase their frequency
from the south to north. Zolotokrylin (1996) studied the geographic distribution of dust storms in Turanian
lowland by observations from 65 meteostations for the period of 1936-1985. He revealed the location of
the stable dust emission sites in Turkmenistan and Eastern Aral Sea confined with the large sandy massifs.
Starting in 1960s the Central Asian region is being experienced major land use changes. During a short
time one of the major consequences of the land management/use transformations were the increase of
dust storms frequencies for the entire Middle Asian territory. As a result of the Aral Sea level drop, new
dry areas occurred which became active hotspots of dust storm outbreaks (Galaeva and Idrysova, 2007,
Wiggs et al., 2003).

Dust storms occurring in Central Asian natural and anthropogenic deserts, transport large
amounts of material for long distances and significantly affect agricultural activities and human
health. Agricultural activities mainly suffer from the intensification of the salinization process of the
soils, mineralization increase of surface and ground waters, degradation of pastoral vegetation and
decrease of agricultural crops. A powerful source of dust and salt is the newly dried bottom of the Aral
Sea, which for millions of years was the receiver of the salts of the Aral basin, and for the last three-
four decades served as accumulator of fertilizers, pesticides, herbicides and other chemicals washed
from the irrigated massifs of the region (Dedova et al., 2006; Galaeva and Idrysova, 2007; Orlovsky
and Orlovsky, 2001). Orlovsky et al. (2005) analyzed the source regions, transportation trajectories
and deposition regions of dust storms in the Aral Sea region; they defined the products of Aeolian
erosion carried from the dried bottom of the Aral Sea as white dust storms.

In this paper we discuss the results of the statistical analysis of data sets collected in 1936—
2000. The research was conducted in the three Central Asian countries: Turkmenistan, Uzbekistan
and southern Kazakhstan. Dust storm observations were made at meteorological stations located in
particular areas of interest. The data includes the dust database collected at almost 400 meteorological
stations (MS) for the periods 1936—1960 and 19361980, and 1980-2000.

Results. The vast expanse of deserts across Central Asia experience dust storms of different
frequencies, intensities and durations. Due to the great variety and abundance of loose material
available for transportation, the frequency of DS events varies over a wide range of 5 to 100 days
of DS/year (Dedova et al., 2006; Galaeva and Idrysova, 2007; Shardakova and Usmanova, 2006).
Compared to international data, these numbers point to the fact that Central Asia is one of the regions
most affected by dust storms in the world. For instance, one of the major source regions of DS are
the Sahel-Sudan region and China. During the 1971-1973 droughts in the Sudan-Sahel region, DS
occurrences reached a maximum of 80 days of DS/year (Goudie and Middleton, 2006; Middleton,
1985). Respectively in China during the last century, the number of DS occurrences varied from 10
to 60 days of DS/year (Goudie and Middleton, 1992).

Detailed observations of data obtained during the period of 1936—1960 at up to 366 meteorological
stations through Central Asia reveal that at that time the region was suffering from frequent DS
outbreaks. The mean frequencies of DS increase from the Northern Province, with around 30 DS days/
year, to the Southern Province, where this number becomes much higher. In the Northern Province
there were two large centers with high frequencies of DS: the Naryn and Voljsko-Uralsk sands in the
North of the Caspian Sea, and sandy and clayey Kyzylkum desert of the eastern region of the Aral
Sea. The maximum number of days with DS was registered at Komsomoletz MS (38days/year) on
the solonchak deserts of the northeastern shore of the Caspian Sea. Other hotspots of DS frequencies
are the northern areas of the Aral Sea, at Aralsk MS (35days/year), and Kyzyl-Orda MS with 33days/
year.

In the Southern Province the major DS source area is the Karakum Desert, which covers
almost entirely the territory of Turkmenistan. During 1936—-1960 DS outbreaks over Turkmenistan
were spread from west to east, appearing as a “belt” of very high DS frequencies. During the time,
unanimously the researchers have been considering the Karakum Desert as the most active source
of dust and sand storms in Middle Asia (Orlovsky et al, 2005; Romanov, 1960; Sapojnikova, 1970).
The sources with numerous DS events were stretching from the Pricaspian sands in the west, with
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the maxima at Kurzugul — 81days/year, Molla-Kara — 71 days/year, Nebit-Dag — 60 days/year,
Djebel — 41 days/year, Bugdaily — 62days/year, Aydin — 52days/year, and Yazkhan — 49days/
year. Further, the so called “belt” was persisting through the Central Karakum Desert (Erbent — 56
days/year, Bokhordok — 48 days/year, Uch-Adji and Cheshme — 50 days/year, Repetek — 62year),
up to the Amu-Darya River valley, in the east.

To ascertain how DS frequency and extent was changing for the time after 1960 we used the means
for 1936-1980. Respective data was plotted into a map, which shows significant changes of DS activities
over the entire region compared to the period previous to 1960. It is obvious that after 1960 DS occurred
less frequently, less than 30 days/year, and the major source regions shrunk considerably. The spatial
pattern of DS for the period 1960—-1980 indicates increasing occurrences of DS at two observation sites.
The strongest increases of DS events were registered in the southern part of Balkash region at Bakanas
MS and in the northern region of Aral Sea, at Chelkar. At Balkash DS frequency increased on average
from 47 to 55 days of DS/year, respectively at Chelkar MS the data shows an increase of DS events
from 55 to 60 days of DS/year. Easy to notice from the map 1936—1980, the main change of the northern
Caspian Sea source area of DS activities was its shifting to the east.

The frequency and area changing of DS for the time after 1980 was displayed using the averages
of days with DS 1970-2000. Compared to the previous decades, the years following 1980 show
the most visible evidence of considerable DS frequency decrease during the last century. The entire
region suffered mainly from DS outbreaks less than 10 days/year. The major hotspots of DS outbreaks
in the previous decades, diminished considerably after 1980s. A new major source area of DS for the
last decades of the 21-century, was the northern areas of the Aral Sea. At the Aral Sea MS the number
of DS events almost doubled, from less than 40 days in the previous decades, to an average of 64 days
with DS/year during 1980-2000.

Conclusions. Analysis of data on dust storms for the last century demonstrated the clear downward
trend of dust storm frequency in Central Asia. The significant decreasing trend was most obvious over
the Karakum Desert where DS occurrences reduced from an average of more than 30 days per year
to less than 20 days per year. Analysis of the spatial distribution of dust storms suggested four main
source areas of dust storm occurrences, which during the time suffered changes such as shifting and
shrinking their spots. The main spatial changes were obvious in the Northern Caspian deserts, where
DS occurrence areas shrunk significantly, and also suffered a few hundred kilometers shift to the
east. The Karakum and Kyzylkum Deserts, as well the south Balkhash Lake area, suffered important
surface reduction of the major source areas of DS activities. As the all hotspots of highest DS activities
showed decreasing trend of dust emissions, the new Aralkum Desert became very active in the last
two decades of the 20th century. The significant decreasing trend of dust storm frequency could be
easily explained by the recovery of deserts ecosystems due to reduced anthropogenic activities in the
region after 1980s. But as it was mentioned by a large number of researchers, the decreasing trends of
DS frequencies were registered worldwide; so the human impact on Aeolian activities in Central Asia
may be not a single and/or major factor.
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MONGOLIAN HERBS: ORIGIN AND DIRECTIONS OF STRUCTURAL AND
FUNCTIONAL SPECIALIZATION

TPABBI MOHI'OJIMU: TIPOUCXOXIEHUE U HAITPABJIEHUSA CTPYKTYPHO-
®YHKIIMOHAJBHON COENUAIA3ALIANA

Yu.V. Gamalei', S.N. Sheremet’ev', Sh. Tsooj’, Ts. Shiirevdamba’

! Komarov Botanical Institute RAS, Saint-Petersburg, Russia, ygamalei@mail.ru
2 Institute of Botany MAS, Ulaanbaatar, Mongolia
3 Ministry of Nature, Environment and Tourism, Ulaanbaatar, Mongolia

The results of researches along the programs of Mongolian-Russian biological expeditions are shown
the full domination of cryophilous C, herbs in the flora of Mongolian steppes and deserts. Their content is
95% from the total list of Mongolian herbs. The number of xerophilous species is not more than 3.5 %. The
materials of global C, floras cartography support the position of north interface of massive localization of C,
herbs below south interface of Mongolia (42°) (Sage et al., 1999). On the composition of leading plant families
the steppe floras of Mongolia is similar with meadow-steppe floras of temperate and arctic zones of Eurasia.
The similarity is explained by equal origination and perhaps historical continuality. The plant productivity
and other functional parameters show that the steppe flora of Mongolia can be stayed in the sequence of cold
biomes. Desert flora is related to the group of extreme biomes on the both climate factors.

Kimmar kaiiHO308 M 3BOMIOLMA TpaB. LOJBIIMHCTBO HBIHE CYIIECTBYIOIIMX BHUIOB TPaB
BO3HMKJIO B HEOI€HE IO/l KOHTpoJIeM Au(QepeHIUpPOBaHHBIX [0 IIUPOTAM HW3MEHEHMH Kiumara
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T1aHeThl. X cTaHOBJIEHHE CBSA3aHO C MPOTPECCUPYIOMUMHU TeHISHIIMSIMH MTOX0JIOIaHus KINMaTa B
BBICOKHMX IIMPOTAaX U €0 apuIU3aliH B HU3KUX (MOJSIPHO-IKBATOPHAILHBIN IPATUCHT H3MCHCHHIMA
kimMara: Salzmann et al., 2008). B coorBeTcTBHY ¢ 0COOEHHOCTSIMU U3MEHEHHH KJIMMaTa B HEOTCHE
CYILIECTBOBAJIA JIBE JIMHUU SBOJIIOLIMU TPaB: B HAMpPaBICHUU KPUO(PHUTOB B BHICOKHX MIMPOTAX U
kcepouroB — B Hm3KuX. OO0 OTIMYAIOTCS SIPKO BBIPAXKCHHOH CTPYKTYPHO-(QDYHKIIMOHAILHOM
cnenupuror (Famaneit, 2008; 'amaneii, llepemerseB, 2009). B mannHoli pabore mpeanpuHsATa
MOTIBITKA PA3NIOKUTH TPaBAHYIO (priopy MOHTOIIMY HA ATH COCTABIISIOIINE 0 CTPYKTYPHBIM IPU3HAKAM
BH/IOB.

CraHoBIIeHHE TPaB BBICOKHX IIHUPOT ACCOLIMUPOBAHO C YCHUJICHHUEM PUTHIHOCTH IIUTOCKEJETa,
0110Ka 1011 €70 COKPATUTEILHBIM allllapaToM dHAOIIIa3MaTUYe CKOW CeTH pacpeeieHns OTOCUHTATOB,
SIIMMHUHALIMEHN TIIA3MOJIECM H TIEPEX0/IOM Ha KOMIICHCATOPHOE pachpeaeieHne GOTOCHHTATOB Yepes
aroriact. B xoze 3BOMIOIUEU TpaB XOJIOAHOTO KIMMara MOAU(PHUIIMPOBAINUCH MUILEBOI TPAKT U THUI
KJIETOYHOTO MUTaHUs. DHEPreTUYecKre 3aTpaThl Ha aloIUIACTHBIN TPAHCIOPT POTOCHHTATOB CTAJH
HACTOJIBKO BEJIMKH, YTO BBI3BAIH PEAYKIHUIO POCTA KIETOYHBIX CHCTEM M COKpAllleHHEe OHTOTCHE3a.
Tak B HEOTeHE BOSHUKIIM TPaBbl, HOBas rpyIina OuoMopad.

[Tepexon Ha anmomIacTHOE pacnpeeneHrne GOTOCUHTATOB UMET CJICJICTBUEM ITyYOK HapaBICHHA
IBOJIOIINH, MPUBEAIINN K HECKOJBKHM BapHAaHTaM JKOJIOTHYECKOW CICIHMAM3aluU TpaB. TpaBam
XOJIOIHOTO KJIMMaTa CBOWMCTBEHHA Ta M3 HUX, KOTOpas OTpa)kaeT aJanToreHe3 B HalpaBiICHUH
3arpy3ku Gro3Mbl GOTOCHHTATaMU Yepe3 aroriacT ¥ MHTEHCU(UKAIIMU aloIIacCTHOTO TPAHCTIOPTA.
AJNBTepHATUBHAS JUHUS CICIHAIN3AlNN CBA3aHA C aJalTOreHE30M K apHIHBIM YCJIOBHSIM H
BBICOKOMY YpOBHIO HHcoisiuu. [losiBieHHe OCMOTHYECKHU-aKTUBHBIX CaxapoB B aroruiacte B
KadecTBe BTOpHUHOTO 3(dexTa chopMUpoBaIo OCMOTHUECKHI MEXaHU3M KOHTPOJIS 32 COCTOSTHHEM
YCTBUYHBIX amnepTyp. BHIBI ¢ amoruracTHeIM TPaHCIOPTOM (DOTOCHHTATOB OTBEUAIOT HA BOJHBIM
ne(UIUT HEMEUIEHHBIM UX COKpAIIeHHEM. JTO 0Ka3aJ10Ch MOJIOKUTEIBHBIM CBOMCTBOM B YCIOBUSIX
HE3HAYUTETLHOTO BOIHOTO Ae(UIIUTA, HO TIPU OCTPOM Je(UIIUTE MPUBEIO K 3aKPHITOMY COCTOSHUIO
armepryp B TeueHHe Ooublnel dacTu cyTok. OmocperoBaHHas depe3 IeUIMT BOABI OJoKana
YCTBHYHOTO ra3oo0mena Beizana CO, rononanue nucTheB. Jlis TpaB jxapKux apuaHbIX oOnacTei
npobnemMa pazpemniach O1arogaps KOpOHAPHON aHATOMHUHM Me30(hWiIa: UX aJalTUBHBIM OTBETOM
Ha apuausanuio kauMara u CO, ronofaHue CTald MEXaHW3M IIPEJBAPUTENBHOTO CBA3BIBAHMS U
konuenrpuposanus CO, B TKaHsAX 1MCTa U KoonepatuBHbii C, hoTocuHTes.

ATnBTepHATUBHBIE JIMHUM D3BONIONUH TpaB K JMeDUIUTY Teljia W BIAKHOCTU MPHUBEIH K
(hOpMUPOBaHUIO B HEOTEHE JIBYX TPYII TeorpaduIecKyd U KIMMATHICCKU Pa300IIEHHBIX TAKCOHOB
(tabmn. 1). Ilo uucny atroMoB yrieposia B MEPBUYHBIX MPOAYKTaX (POTOCHHTE3a MX COBOKYITHOCTH
obosnagarorcs kak C, u C, TpaBbl. B KkauecTBe CTPyKTYpHOTO Mapkepa TpaB NEPBOW IDYIIIbI
(kpropHUTOB) MOXKET OBITH HMCIIOIB30BAH ANOIUIACTHBIM JIAOMPUHT B 30HE KOHTaKTa Me3o(dwuia u
TepMUHAIBHOW (uiodMbl. BTopas rpynma (kcepoduThl) JErKo AUArHOCTHPYETCS MO IPHU3HAKaM
KOPOHAPHOU aHaTOMUH U Au(PepeHIInaAINN XJTOPOILIACTOB B TKAHAX KOPOHBL. J[71s1 X Kinaccuduxanmm
Mo repOapHBIM KOJUICKIHSIM YIO0OHO ITOJIB30BAaThCS OMOXMMHUYECKHUMH TECTaMH, B YaCTHOCTH,
WHJIEKCOM u30TOonHON auckpumuHanuu (Pyankov et al., 2000, 2001).

TakcoHOMHMYeCKHH COCTaB, BO3pacT M reorpadgus ABYX Ipynn TPaB U NPOU3BOAHBIX
TPABSIHBIX IKOCHCTEM. Ha HACTOSIIMA MOMEHT K IPOABUHY TOH rpymie C, KpHODHUTOB 110 TECTOBOMY
MPU3HAKY OTHECEHBI IpencTaBuTenu 21 cemericta, 270 ponos, 1692 BunoB (Tadi. 1). [IpoaBunyThIi
C, cuHIpOM, XapaKTEpHbIH JUIi KCEPO(UTOB M JMArHOCTHPYEMbIH IO KOPOHAPHOM CTPYKType
Me3oduiia, 0OHapyXeH y npeactaBureneid 18 cemericts, 487 ponos, 7300 BumoB. [TonHbIN ciCOK
HCCIIETOBAaHHBIX TAKCOHOB MPEJCTABIIEH B HECKOJILKMX 0030pHBIX padoTax Mo TOH U APYrou rpymie
tpas (Pate, Gunning, 1969; Sage et al., 1999; 'amaneii, 2008). Bo3pact o6eux rpymm o camoii oomieit
OILIEHKEe JaTupyeTcs MuoneHoM. [Ipencrasnenue o Bospacre rpymisl C, KpuopuTos Gasupyercs Ha
1ajaeo00TaHNYEeCKUX TAHHBIX O BpEMEHH IMOSIBIICHUS Hanbouiee mpeCTaBUTENIbHBIX JJI HEE CeMEHCTB.
[TnoHEepHI TON TPYNIBI MOSIBISIFOTCS B KOHIIE oyiurolieHa (23—27 MIIH JIeT), ee COCTaB MPOAoDKaeT
pacuMpsAThCs B TeueHUe Bcero Heorena. Ouenka Bospacrta C, KCEpO(UTOB AeNaeTcs NapaieabHo
HECKOJIbKMMH MeTOIaMU. [10 COBOKYIIHOCTH JaHHBIX MOABJIEHUE IEPBBIX C, TpaB JaTUpyeTCs 5—7 MIIH
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net. Jlanee ux rpymnmna umena BO3MOKHOCTb PaCIIMPATHCS 110 MEPE YBEJINYEHHsI IIJIOLIAAN apUAHBIX
Tepputopuil miaanersl. O0e rpynmbl TpaB MOTYT UMETh HE3aBUCHUMbIE TAKCOHOMHUYECKHE KOPHHU Ha
pa3HBIX KOHTHHEHTaX, OCOOCHHO TeX, KOTOpbIe JOCTaTOYHO yAAJEHBI APYr OT JIpyra MpocTOpamu
Muposoro okeana. Hanpumep, Ha koHTHMHeHTax Craporo m Hooro CBera OHM mpeAcTaBIIEHBI
pasHbiMu rpynnaMu TakcoHoB (I'amaneit, IllepemerseB, 2009). Tem He MeHee, MX MIOOAJIbHOE
pacnpeesieHue UMEET CXOIHbIE Ha pa3HbIX KOHTUHEHTaX OTPaHUYEHMS], CBI3aHHBIE C KIIMMAaTHYECKUMHU
0COOEHHOCTSMH DKOTOIIOB B TIEPUOI TaKCOHOTeHe3a. C, TPaBbl MOJIHOCTBIO IOMMHUPYIOT B TPABSHBIX
HKOCHCTEMAX, PACHIONIOKEHHBIX BbIIIE 40-X MIMPOT, OMOMBI ¢ MX HanboJee BEICOKOW KOHIIEHTpalen —
jyra, crend, TyHaApbl. C, TpaBbl ClIaratoT TPABSHBIE SKOCUCTEMBI apHUIHBIX 30H B IIMpoTax Hike 40-X,
OUOMBI C MX JJOMUHHPOBAHUEM — CABAHHbI, IAMIIbI, COJIOHYAaKH. B TpaBsiHBIX OMOMax SKBaTOpHaIbHON
30HBI UX y4yacTtue coctaniseT 100%, B mpoMexxyTke MexIy 35-if u 40-i mapasuiensiMu 000uX HOyIIapui
— 20-30%, Bbie 40-i1 ucuesatot nomHocThIO (0%) (Sage et al., 1999).

Tabnuya 1. Tpynmer C, kpuoduros u C, KcepohUTOB MUOLIEHOBON IEHEPALIMH

KpuodurHas dopa Kcepodurnas diopa

CemericTBO YUwucnao, | TecroBsrit CemelicTBO Yuco, TecToBsIit

poxn/Bun IIpuznak pon/Bun IIpuznak
Apiaceae 4/9 a ,
Asteraceae 58/900 = Aizoaceae 5/30 %
Balsaminaceae 2/18 g Amaranthaceae 11/250 S
Boraginaceae 24/63 g, Asteraceae 7/37 = é
Cistaceae 5/12 3 Boraginaceae 1/9 2 2
Crassulaceae 3/12 8 Brassicaceae 2/4 E B
Dipsacaceae 7/32 = Capparaceae 12 =] E
Fabaceae 90/350 E Caryophyllaceae 1/50 :J;i S
Frankeniaceae 172 § g Chenopodiaceae 45/550 g =
Gentianaceae 21/75 5 % Cyperaceae 28/1300 =3
Geraniaceae 2/28 5 z Euphorbiaceae 1/200 o E
Hydrophyllaceae 5/18 o = Hydrocharitaceae 171 -
Linaceae /5 g g Molluginaceae 1/3 = §
Plantaginaceae 2/7 =t Nyctoginaceae 3/25 < 2
Plumbaginaceae 8/17 = E Poaceae 372/4600 ¢;3 o
Primulaceae 3/6 = Polygonaceae 1/80 =
Rubiaceae 5/15 = : Portulacaceae 2/70 )E §
Scrophulariaceae 20/67 § % Scrophulariaceae 1/5 5 E
Solanaceae 3/9 = 2 Zygophyllaceae 4/33 5 é
Tamaricaceae 1/3 E‘ %‘ § %
Valerianaceae 5/44
Bcero 21 270/1692 C, TpaBbl Bcero 18 487/7300 C, TpaBbl

Bpemsi cTaHOBNIEHUS ¥ 9KCIIAHCUU MPOU3BOIHBIX TPABSIHBIX OMOMOB OTCTOUT HA HECKOIBKO MITH
JeT OT BpeMeHU (hOPMHUPOBAHUS CIIAraroIllMX UX BHIOB. B kauecTBe mepuona 3KCIaHCHH OMOMOB,
npou3BOAHbIX OT C, TpaB, pacCMaTpUBAETCA BECH MHMOLEH, IUIMOLEH U IulekcToneH. CTaHoBIeHHE
1 JKCIIaHCcus OMOMOB, NPOM3BOAHBIX OT C, TpaB, NaTUPYIOTCA KOHIIOM MHOIIEHA, Yalle IIMOLEHOM
u 1uieiictorieHoM. Hecmorpst Ha audQepeHIMpoBaHHYI0 IO 30HAM JIOKAJIM3AlMIO0 IPOIECCOB
MOXOJIOICHUS M apUIM3allMM KJIUMara, Ha OTAEJbHBIX KOHTMHEHTAX JIOMYCKalOTCS PETMOHAJIbHBIC
pa3nuuusg B MHUIMAIIMM U TEMIIaX Pa3BUTHUS ATHX MpoleccoB. Pazmuuus MOryT oTpa)kaTbcs Ha
BO3PaCTe M COCTaBE KOHKPETHBIX TAKCOHOB, BPEMEHHU M CTENEHH HMX y4acTus B (popMupoBaHUU
COOTBETCTBYIOLIUX OMOMOB Ha KOHKPETHBIX KOHTUHEHTAX.

Oco0eHHocTy TeppuTOpHM, KJAuMara u peabeda Monrosun. Tepputopuss MoHronnu
3aHHMMAaET IOJIOKEHUE Mexay 42° u 52° ceBepHol mMpoThl. COMIaCHO BBIIENPUBEAECHHBIM JJTAHHBIM
OosbIas YaCTh €€ TEPPUTOPUHM TIONIANAET B 30Hy nomunuposanus C, tpas. Jlunus pasnena apeanos
C, u C, TpaB pOXOUT MO K0XKHOM rpanuiie MoHromuu, T. €. BO GIiope ee 10KHOU MyCTHIHHOM YacTy
C YHCTO TEOPETHYECKUX TMO3UIMA BO3MOXHO HebGonbioe (20-30%) ywactne C, tpa mmu C./C,
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MIPOMEXKYTOUYHBIX UX BapraHTOB. OO11ast mpunogHATocTh penbeda 10 1500-2000 M 1omKHa BBI3BIBATh
JIOTIOJTHUTEIBHOE CMEIIeHrEe (aKTOPOB KIIMMaTa B CTOPOHY Oo0Jiee XOJOIHOTO, CKa3bIBAIOMIETOCS
OTpuIaTeNbHO Ha pacnpoctpanenuu C, Tpas. Cpenneronosas uzorepMa +4°C (JIMHUS MEP3JIOTHOTO
Kpyra), npubnrmkasch B CkaHIWHABUU, B 30HE BIUsHUS [onbdcTpuma, K TUHUU TOISIPHOTO KpyTa
(67°), B uentpe EBpa3uiickoro KOHTUHEHTA OIyCKAETCs K 0Ty mouTu 10 40-i IHUPpOTHI, NPOXO/s BIOJIb
FO)KHOM rpaHuIiel Monronuu (42°c. m1.). ITo ee koHGUTypauym HeT HUKaKUX OCHOBAaHUN COMHEBAThCS
B CIPABEIJIMBOCTH OLIEHKH MOHIOJIbCKHMX CTEMNEH U MyCThIHb B KAY€CTBE XOJIOAHBIX, COUETAIOIUX Ty
WJIH MHYIO CTENEHb aPUHOCTH C SBJIECHUEM MEP3I0THOCTH 1104B. [IpucyrcTue oraensubix C, BUIOB
B UX (Iiope BOZMOXKHO, HO JIOJKHO pAcCMaTpUBAaThCs CKOpEe KaK PeKoe, €CIH HE UCKIIOUUTETbHOE
ABJIEHNUE, a HamM4ue CIIOHON C, (Gropbl — BOBCE UCKIIFOYEHO KIMMATUIECKUMH YCIOBUSIMH.

Coornomenne C, u C, TpaB Bo ¢uiope Monrosuu. I[llupoko passeprytbie B 80-90-x rogax
PETMOHAIIbHBIE MCCIIEN0BaHus pacnpocTpanenus C, BUIOB Jalud BO3MOXHOCTb CO3/aTh KapThl
JIOKaIILHOTO MX y4acTHs BO ¢opax Bcex KOHTHMHEHTOB (Sage et al., 1999). Ha moGanpHO# KapTe
reorpaguyeckoro pacnpocrpanenus C, pacTeHul UX y4acTUe OKa3aHo B uppoBoi Gpopme, HuppoI
OTpaKaroT MpoueHT yucia C, BUI0B OT 001ero uyucna BuaoB ¢iopsl. s teppuropun Monronuu na
9TOM KapTe npuBeaeHs! ase nudpsl — 3% (paiton Jomunsl O3ep) u 35% (ro’kHas yacTh 3aaTaicKoi
['o6u). OGe CBUIETENBCTBYIOT O CPABHUTENLHO HU3KOM yuacTur C, BUI0B BO (uiope MoHromu, 4ro
BIIOJIHE COOTBETCTBYIOT MPEACTABICHUSAM O XOJOAHOH crienuduke ee knumara. Bropas nudpa siBHO
3aBbllieHa. Ee npoucxoxaenue nzsectHo. B 80-e roasl B cooTBeTcTBUM ¢ TeMaTukoi CoBMecTHOM
CoBeTcko-MOHTOBCKON KOMITJIEKCHOM OMOJIOTMYECKON AKCIETUIIMU MPOBOJMIOCH OOCIIEI0BaHNE
¢noper 3aanraiickoi '00u Ha IpeaMeT BbisBIeHUS M THHONOrMK C, TpaB 10 MPU3HAKaM aHaTOMUM
JUCThEB U OMOXMMHUU MEPBUYHBIX NPOAYKTOB (hoTocuHTe3a. VccnenoBanus ObUIM CTAllMOHAPHBIMU
Y OTPaHWYMBAINCH 10 ITOW NpuuuHE (Gropol oasuca IDxwifH-I0M, TIe pacmonarainach IOJIeBas
naboparopusi. B pe3ynbrare cpenu npeacraButenield (iopel oazuca ObUTO 0OHAPYKEHO U JIETaIbHO
onmcano 27 Bunos C, Tpas, 4To 0T 0011ero uncna BuaoB (237) cocrasuio 11.4%. B 90-e ronsl ycunusamu
rpynmsl B.W. TIbstHKOBa, cOTpynHUYaBIIeH ¢ amepukaHckuM uccienoBareneM C. Black, sta nudpa
yBenuuminach 10 35%, u, BUIMMO, yepe3 MOCJIEeHEro momaja B aMepUKaHCKYIO JIUTepaTypy U Ha
yKa3zaHHYIO KapTy. B Hammx u B nocneayronmx uccnenaopanusx B.U. [IbsHKOBa momydeHHBIE TU(PHI
XapaKTepu30Bany YucaeHHoCTh C, TpaB Bo (uiope oasuca DxuiH-I'01, KOTOPHIH HMEET IIUTEITLHYIO
ucroputo 6orapHoro 3emienenus. Ero ¢gpiaopa oboramnieHa MHOTMMH BUAAMH COPHBIX pacTEHUI, cpean
KOTOpBIX NpoueHT C, TpaB M0BOJIBHO BBICOK. [To 9TO# npuunHe naHHbie 1 0asuca DXuiH-T'on He
MOTYT CUHMTAThCS MPEICTABUTEIBHBIMH HU JUI TeppUTOpun 3aantaiickor [06m, Hu, TeM Ooree, s
tepputopur Monronuu B uesioM. [Ipennpunsaroe nozxe 6oiee o0CTOATENbHOE 00CIeA0BaHNE BCei
tepputopun Monronuu (Pyankov et al., 2000) nano Ha nmopsigok 6onee Huszkyr nudpy — 3.5% (80
BH10B OT 2300).

3akiouenue. Pe3ynsrarel 30-1eTHUX HCClieI0OBaHUN TpaB MOHTOIMK TIOKa3alid, 4To BO ¢uiope
€€ CTEINeEH U MyCThIHb JOMUHUPYET Ipymma KpuodutHeix C, Tpas. OHM COCTABIAIOT HEe MeHee 95%
ot obuiero cnucka Tpas Monromau. Keepodurnas C, dopa mo 4uncity BuIOB HE NpeBbIIAET 5%.
Marepuans rmobansHoro kapruposanus C, ¢nop (Sage et al., 1999) moxrepauiu, 4to 10XKHYHO
rpanuny Monromauu (42°c. 11.) MOXKHO paccMaTpUBaTh B KaueCTBE CEBEPHOM IPaHHUIII MACCOBOTO
pacnpocrpanenus C, tpas. ITo cocraBy Beaymux ceMEWCTB cTenHble (Guopbl Monroanu 61u3ku K
JIYyTOBO-CTEIHBIM (hI0paM YMEPEHHOXOJIOTHOM 1 apKTHYEeCKOM 30HbI EBpa3un. CxoncTBo 00BICHUMO
OOIIIHOCTBHIO TPOUCXOKICHHUS U UCTOPHUYECKON HEMTPEPBIBHOCTHIO. [10 hyHKIIMOHATBHBIM TapaMeTpaM
U TIPOAYKTUBHOCTU CTEMHYI0 (hriopy MoHrommu BroMHE OOOCHOBAHHO CTaBUTH B PSI XOJOMHBIX
OMOMOB, a MyCTHIHHYIO — B PsiJI SKCTPEMAJIbHBIX IO 000UM KIMMAaTHYECKUM (aKkTopam.
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ZONAL CHANGES OF STRUCTURAL-FUNCTIONAL PARAMETERS IN PLANT
LEAVES OF MONGOLIA

30HAJIBHBIE UBMEHEHUSA CTPYKTYPHO-®YHKIIMOHAJIBHbBIX ITAPAMETPOB
JUCTBEB PACTEHHUI MOHI' OJINA

L.A. Ivanov, L.A. Ivanova , D.A. Ronzhina
Botanical garden-institut UB RAS, Ekaterinburg, Russia, Leonid.Ivanov@botgard.uran.ru

Specific leaf mass (SLM), leaf thickness, carbon and nitrogen content were studied in 680 plant species
in 27 regions of Mongolia with different aridity degree. The analysis of average SLM for each region showed
6 periods of SLM changes in central Mongolia linked to vegetation subzones of steppe and desert. Minimal
SLM was found at south boundary of each subzone, maximal SLM - at north part of each subzone that was
connected with defined means of climatic aridity index. Mapping of aridity indexes corresponding to minimal
SLM showed that isoline of plant leaf parameters which are characteristic for desert steppe (aridity index
1=19.9) moved to 47°4501 N (Ulan-Bator) during last 30 years.

['moGanbHOE M3MEHEHHE KJIMMaTra SIBIISIETCS OCHOBHBIM (DaKTOPOM, BIIMSIONIMM Ha COCTOSIHUE
U pa3BUTHE PACTUTEIBHBIX 3KocucTeM. Ha MexnyHaponHoM cumnosuyme «M3meHeHus KiuMara u
okpyxaromeit cpeasl Llearpanpaoit A3um» (2003) ObUTI0O OTMEUYCHO, YTO €CIH TJI00aNbHAS CPETHSS
rojzioBasi Temreparypa MpH3eMHOro Bo3ayxa yBenuumiach 3a 100 ner Ha 0.6°C, TO B pailoHax
Hentpansuoit A3un — Ha 1.5-2.0 rpagyca. B cBs3u ¢ 3TUM 0CcOOyI0 aKTyaJIbHOCTh MPHOOpETAET
OLIEHKA COCTOSIHUSI PACTUTENBbHBIX PECYPCOB JaHHOIO pernoHa. OAHUM U3 MOJAXOJO0B JUIsl PEILICHUs
JTAHHOW 3amaydl sIBISIETCA aHAM3 CTPYKTypHO-(QYHKIMOHAJIBHBIX MapaMeTpoB pacTeHuil. B
YaCTHOCTH TOKA3aHO, YTO TOJIMHA JIMCTA, yAEJNbHas MOBEPXHOCTHAs TUIOTHOCTH jucta (YIIIIJI
WIM CyXOil BeC €AMHMIbI IUIOIIAIM JMCTA), COAECpXKAHHE YIIEpoJa M a30Ta TECHO CBSI3aHBI C
(YHKIMOHATIHHBIMH XapaKTEepPUCTHKAMU pacTeHH — ypoBHeM HetTo-(orocuntesa (Field, Mooney,
1986) u otHOCHTENBHOU cKOpOCTHIO pocTa (Shipley, Vu, 2002). C apyroil CTOpOHBI MMOKa3aHA MX
CBSI3b C KJIMMAaTUYECKUMU (PaKTOpaMU — CPEIHEroI0BOM TeMIepaTypoil Bo3ayxa, NOTEHIUATbHON
HBANOTPAHCIIMPALNEH, YPOBHEM COJHEYHOM paauanuu u uHaekcoM apuaHocta (Wright et al., 2004;
WBanoB u np., 2008). Takoli uHTerpanpHbld JucTOBOM mapamerp, kak YIIIIJIL, ucnonb3yercs B
I00aBHBIX MOJIETISIX pacTuTenbHOoCTH 3emin (Wright et al., 2005). B pabdore (MBanos u ap., 2009)
MoKa3aHo, uto xapakrep uzmenenus YIIIJI Bnons rpaguenta apuagnoctu CeBepHoil EBpasuu cBsizan
C 30HAJIBHBIM paCHpEENICHUEM pPAaCTUTENbHOCTU. Ha I0KHBIX TpaHHMIAX PACTUTENBHBIX IOJ30H
HabOmonanuchr MUHUMalbHble 3HaueHus Y111 pactenuii.

Ha Ttepputopun Monrommu Hamu Obiio mccienoBaHo 680 BHIOB pacTeHuid n3 27 paiioHOB
MoHronnu ¢ pa3HOH CTENEHBIO apUAHOCTH KinMara. Y pacreHnid uamepsiinu Y IIIUI, tonmuny nucra,
cojiepkaHue yriuepona u azota. Kinmmarudeckue qannble 3a nmocienaue 30 JeT B3AThl U3 0a3bl TaHHBIX
“Global Climate Data, ver. 2.01” (C.J. Willmott, K.Matsuura and D.R Legates; http://climate.geog.
udel.edu/~climate).

AHanu3 cpeaHMX Ul KaXJoro paiioHa uccienoBanuil 3HaueHuil YIIIIJI mokasan, 4to B
LIEHTPaJIbHOM YacTH MOHIOJIMY B HAIIPaBJICHUH C FOTa HA CEBEP B NIPE/EIax CTEIHON M IyCTBIHHOMN
30H CYIIECTBYET IIecTh nepruonoB uamenenus YIIIJI (Tab6m.). B 1oxHOM YacTu MOA30HBI OTMEUEHBI
MHUHHMMAJIbHBIC 3HAYEHUS, @ B PAIOHE CEBEPHBIX I'PaHULl — MaKcUMaylbHble 3HayeHus YIIILL
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Tabnuya. 3nayenus YIIIUI Ha 10)kHOM 1 ceBepHOU TpaHULIAX MOJA30H PACTUTEIBHOCTH

30HAJIBHBII THIT PACTHUTENEHOCTH YIITUT, mr/ame
TOT MOJI30HbI CEBEP MOI30HbI
DKCTpaapu/IHbIE MyCTHIHU 734 1140
Hacrosiiue mycThiHn 849 1141
OcTenHeHHbIE Ty CTHIHA 694 1327
OnycTHIHEHHBIE CTENH 707 1009
JepHOBUHHO3IaKOBbIE CTENH 653 867
Pa3HOTpaBHO-1€PHOBUHHO3JIAKOBEIE CTENH 614 914

OCHOBBIBasACh Ha ATHX HMCCIEIOBAHUSX U HCIONB3Ysl KIMMaTuyeckue JaHHble ¢ maroMm B 0.5
rpajayca, Mbl MPOBEJIM KapTUPOBaHHE 3HAYEHUI MHIEKCOB apUJIHOCTH, COOTBETCTBYIOIIUX HU3KUM
3Hauenusm YIITLT (puc.).

AHaM3 KapToCXeMbI ToKasall, uyTo u3oiunus (/=19.9), cooTBETCTBYIOIIAs CEBEPHON T'paHHIIE
OMYCTBIHEHHBIX CTEIEH, MPOABUHYJIACH B IIEHTPAIbHOW MOHIoIuu npakTu4ecku 1o I. Yman-barop
— 4745 ¢. m. OgHaKo, COMIACHO 30HAIBHO-TMOSCHOMY PACUJICHEHHIO PACTUTEIHHOTO MOKPOBA
MoHronuu, 3Ta TEpPUTOPHSI OTHOCUTCS K CyXUM 37aKoBbIM crernsiM (Boskosa, 1992). Kazanuesa u
ap. (2008), mpoBOJsSt MOHUTOPUHTOBBIE UCCIIEIOBAHNS B COMOHE YHXKYII, TIOKa3aJIl, 4YTO B CPAaBHEHUH
¢ 1974 r yacTUYHO M3MEHWJICS JOMHHAHTHBII COCTaB PACTUTENBHBIX COOOIIECTB, YMEHBIIUIOCH
y4JacTHe BUIOB Pa3HOTPaBbs, PE3KO CHU3WIKNCH OOlee TMPOEKTUBHOE MOKPHITHE U BEJIMYHHA
Haa3eMHOI Macchl (B 6—10 pa3). @uToLeHOTHYECKHE MOKa3aTell OTAENbHBIX COOOIIECTB «CTaIH
OJU3KH K TAKOBBIM B COOOIIECTBaX MyCTHIHHBIX CTEIEH.

100° 154 1o

100 105° e

Puc. Cxema pacnoioxeHHs] M30JIMHUA HMHIEKCa apuIHOCTH, COOTBETCTBYIOUIMX PE3KHUM CHIDKCHHSAM 3HAYCHHIN

VIIIUI Ha TeppuTopuu 1eHTpaibHON yactTu MoHronmmu

Takum 00pa3oM, pacTHTENbHBIE COOOIIECTBA W3 COMOHAa YHIUKYN, KOTOpBIE, COIJIACHO
KapTUPOBAHUIO, OTHOCATCA K CYXHUM CTCIISIM, B HACTOAIOCEC BpPEMA IO pAAy CBOUX CBOICTB
(pa3nooOpa3zue Bu0B, putomacca, YIIIIJI) cOOTBETCTBYIOT OITyCTHIHEHHBIM CTEIISIM.

Paboma svinonnena npu gpunarncosoii noooepacke epanma PODOU Ne 10-05-00297.
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COMPLEMENTARITY OF FUNCTIONAL AND GROWTH PROCESSES IN
MONGOLIAN PLANTS

CONPAKEHHOCTDb ®YHKIIMOHAJIBHBIX U POCTOBBIX ITPOLLECCOB ¥
PACTEHUI MOHI'OJINU
N.N. Slemnev', S.N. Sheremetiev', Sh. Tsooj’, A. Altantsooj’, Ts. Munkhzul’, A.V. Stepanova’,
K.E. Chebotareva', M. Samjid®, Yu.V. Gamalei’

'Komarov Botanical Institute RAS, Sankt-Petersburg, Russia, nnslemnev@mail.ru
’Institute of Botany, MAS, Ulaanbaatar, Mongolia

Informative potential of photosynthesis as a possible indicator of biological and ecological characteristics
of plants was analyzed. Normalized parameters of photosynthesis were worked out for comparative aims.
These parameters reflect the adaptive capacity of plants related to environment. This adaptive capacity appears
in complementarity of integrative parameters of photosynthesis and annual biomass growth.

B xo1e MHOTOJIETHHX KOMILUIEKCHBIX TMOJIEBBIX HccienoBanuii B Mounromuu (1970-1988, 1996—
1997, 2003-2009 rr.) BBIsSIBIICHA POJIb (POTOCHHTE3a M BOAOOOMEHA B MHIMKAIIMH YKOJIOTHUYECCKUX U
OMOJIOTMUECKUX CBOIMCTB pacTEHUI, IMaBHBIM 00pazom nomuHaHToOB (Cinemues, 1990; lllepemernes,
2005; Hoox, 2008). [lo mHTErpasbHBIM MapaMeTpaM IPOLIECCOB OMPEIENICHbl aJanTalliOHHbIE
HOPMBI PEaKIUU pacTeHH Ha Beayliue (akTopbl Cpeibl, YCTOWYMBOCTh K UX IKCTPEMAabHBIM
peXuMaM, YTOYHeH (PUTOIIEHOTHYECKHI CTAaTyC BIIOB P COBMECTHOM OOUTAaHUU B COOOIIECTBAX U
mip. (Cnemues, 2000; Loox, Ciemues, 2008).

®oTOCHHTE3 — TIIaBHBIN U3 (DU3HOIOTHUECKHX MPOLIECCOB, MOCTABISIOMUX ACCUMUIIATHI JUIS
pocra pactenuil. Tem He MeHee, 0 B3aUMOCBA3H (POTOCHHTE3a C MPOLYKIHEH (PUTOMACCH UMEIOTCS
MPOTUBOPEUMBBIE pe3ynbTaThl U TnpeactaBieHus (CemuxartoBa, 3aneHckuid, 1979; Huuunoposuuy,
1982). OtcyTcTBUE CBSi3M HaONMIOAAaeTCsl B TeX BapHaHTAaX aHalM3a, KOTJa OHAa yCTaHABIIMBAETCS
MyTEeM COIIOCTABJICHUS UHMe2PAIbHOl BEIUYUHBI TOMUYHOTO MPUPOCTa (PUTOMACCH C AMHUYHBIMH
ougpepenyuanrvhviMy 3HAYCHUSIMHA HWHTEHCUBHOCTH (QoTtocuHTe3a. [losTomy nansi mpuBeneHus
K WHTErpaJbHON pa3MepHOCTH (OTOCHHTE3a B BEreTallMOHHOW JWHAMUKE ObUIM pa3paboTaHBI
HOPMHUPOBAaHHBIC TOKA3aTeNU: peaan3alus MaKCUMAalbHOW (DOTOCHHTETHUECKOW CIOCOOHOCTH —
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P,.. % (OTHOIICHME CPEIHEr0 3a BETeTalMI0 PACTEHMH JHEBHOTO MakCHMyMma (OTOCHHTE3a K

MOTEHIMAIBEHO BO3MOXXHOMY JUIsl BUJa); uctunHas Py . P, % (oTHOWIEHWE CcpenHel 3a TOT ke
nepuoj HHTeHCUBHOCTH ycBoeHus CO, x porocunreTnueckomy norenuany) (Cnemues, 1990).

BriepBbie MONOKHUTENbHAS CONPSHKEHHOCTh MeXMy P, ¥ TOAMYHBIM NPUPOCTOM 3€NEHOM
HaJ3eMHON QuTOoMacchl Mo MarepuaiaMm uccienoBanuii B 1970-1972 rr. ycraHoBineHa s
KycTapHUKOB (Brachanthemum gobicum, Haloxylon ammodendron, Nitraria sibirica, Zygophyllum
xanthoxylon) B 6paxanTeMoBO-peomiopreBoii mycteiHe CeBepHoii [00u. BrocnencTsun nmomooHas
JIUHEeRHas conpsibkeHHOCTh (R = 0.92) 6buta nomydeHa Juist odyKycTapHuuka Anabasis brevifolia no
JaHHBIM HccinenoBanuid B 1977-1983 rr. (BkIt04ast OnbIThI € MOIMBOM — 10 BereTaniMoHHbIX CE30HOB)
B OCTEMHEHHOMW mycThIHe 3aanTtaiickoi [06u. BekTop moroguuHbix u3MeHEHUH 000MX MoKa3arenen
JETEPMUHUPOBAJICS YBIAXKHEHHOCTBIO MOUYBOrpyHTOB (Cnemues, Llooxk, 1988; Cnemues u ap., 1988).
[TockonbKy MyCTHIHHBIE MOJYAPEBECHBIE BUbI OOUTAIOT B apUAHON OOCTAaHOBKE B pPa3peKECHHBIX
¢duToIIeHO3aX, CIIE]0BAT0 BBISICHUTH — CBOHCTBEHHBI JIM BBISIBJICHHBIE 3aKOHOMEPHOCTH PACTCHUAM
13 9KocHCTEM ¢ Oosiee O1aronpusaTHON YBIaKHEHHOCTBIO, C TOJIMJOMUHAHTHBIM COCTaBOM COOOIIECTB
B KOHKYPEHTHOI cpesie oOuTaHus.

B nentpanpHoit yacTu moriMel p. OpXOH B pa3HOTPABHO-KOCTPOBOM COOOIIIECTBE B BETETAIIMOHHOM
nuHaMmuke ¢ 1980 mo 1983 rr. BanoBasi ypo:KailHOCTh TpaB TakKe YBEJIMYMBAJIACh JUHEHHO — OT
1.9 no 5.6 T/ra BMecTe C MOBBIIICHHEM KOJIUYECTBA OCAIKOB M CPEAHUX Ui 4 BUAOB-IOMHHAHTOB
sHayennii Py . — 36-66% (Lloox, 1992).

B npupyciaoBoil yacTM NOWMBI y pPAacTEHUSA-IOMUHAHTa PAa3HOTPaBHO-BOCTPELIOBOIO JIyra
Leymus chinensis B 3KCHIEpUMEHTAJIbHO 3aJJaHHBIX YCJIOBHSIX 3aBUCHUMOCTb TOJAMYHOTO MPHPOCTA
HaJI3¢MHOH puToMaccel oT P . ONMCHIBAETCS IKCTIOHEHIMAIBHON KpUBOH (puc. 1). HesnauurensHoe
IpeBBILIEHUE pUpocTa B BapuanTe 1 (monuBa) Hat KOHTPOJIEM U MEHbIIasl €r0 BEJIMYMHA B BADUAHTE
[T+NPK (rmonuB +MuHepaabHas MOAKOPMKA) B cpaBHeHHH ¢ BapraHToM NPK cBsizaHbl ¢ 000CcTpeHHEM
KOHKYpPEHIIMH 3a Biary Mexay L. chinensis m Carex duriuscula (BUOB CO CXOIHOW >KM3HEHHOU
cTpareruei) IMmocjae CKYyIHOTO BIIaro3apsaKoBOTO BeceHHero monuBa (80 MM) W Mociemyrolmen
3acyxd. [Ipu 3TOM KOHKypeHLMs B BEpPXHMX TFOPU30HTAX IOYBBI, IJI€ COCPEIOTOYEHBI KOPHEBHILA
BOCTpElla U OCOKH, JOCTUTaJIa TAKOM OCTPOTHI, YTO BJIAru M 3JIEMEHTOB MUHEPAJIbHOIO MUTAHUS HE
OCTaBaJIOCh ISl HOPMAJIBHOTO Pa3BUTHS APYTUX BUAOB cooOIIecTBa. B MOMMBHBIX BapuaHTax M3
cocTaBa coo01ecTB Bbinano 6oaee 30% BUIOB pa3sHOTPABbSL.
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Puc. 1. 3aBUCIMOCTE TOAMYHOTO TIPHUPOCTA Puc. 2.3aBrcHMOCT TOMMIHOTOTIPHPOCTAHAI3EMHOM
HaJ3eMHON (PUTOMACCHI OT pEaM3alii MaKCHMAaJIbHOM ¢uTOMacCEl OT WCTHHHOM peatn3aliii MaKCHMAJIBHOM
¢orocunreTnaeckoi  crocobroctn (P, ) 'y Leymus (orocuaTeTMieckol  cnocobnoctn (P,) y pacrenmit
chinensis B pa3HBIX BApUAHTaX OMBITOB ¢ rmoimBoM (I1) u 0COKOBO-Pa3HOTPABHO-MOHTOJIHCKOIIOJIEBUIIEBOTO
MuHepansHOH noaxopmkoii (NPK). 1 — xorTpOomns, 2 — coobmectBa. | — Carex athrerodes, 2— Thalictrum
I1, 3 — II+NPK, 4 — NPK simplex, 3 — Poa angustifolia, 4 — Anemone dichotoma,

5 — Agrostis mongolica.

Ha o6oux PUCYHKaX CTPCJIKaMHU MOKa3aH npennonaraeMmﬁ OpUupocCT Ha[[3eMHOI71 (1)I/ITOMaCCI)I
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B npureppacHoil 4acTH MOHMBI y paCTeHUH OCOKOBO-Pa3HOTPABHO-MOHTOJIbCKOIIOIEBUIIEBOTO
CBIPOTO JIyra IPUPOCT HAIA3eMHON (PUTOMACCHI OTIENBHBIX BHJIOB MOJOXKHUTEIBHO KOPPEIHPYET C
P, (puc. 2). 3necs, npu Oornee BbICOKHX 3HadeHusx P, Bemmunnbr puromaccsr y Poa angustifolia
u Anemone dichotoma menbine, yeM y Thalictrum simplex. ITO Takke SBHO CBHIIETEIBCTBYET O
KOHKYPEHIIMM MEXIY BHJAAMH 32 BOAHBIA pecypc B MOJMIOMHUHAHTHOM coobOiiecTBe (95 BUIOB) B
3acynutuBbeid 1987 1. MoxHO mpeamnonararb, YTo B 000MX COOOIIECTBAX Ta YacTh aCCHMMIISATOB,
KOTOpasi MOTJIa OBITh MCIIOJIb30BaHA HA MPUPOCT HAA3EMHOM YaCTH MPHU ONTUMATHHOM YBIAXKHEHHH,
ObLIa HarpaBlieHa Ha MPUPOCT KOPHEH IS OAepKaHNSI KOHKYPEHTHOM CITIOCOOHOCTH BHIA.

[Tpu monHON HEBO3MOXHOCTH MPOTHO3MPOBATh 3alac BIaru B MOYBAX WM TOAOBYIO CyMMY
OCaJIKOB MareMaTH4ecKue monenu cesisu P . u P, ¢ BaxHEHIIMMH 3KONOTMYECKUMH (DaKTOpamMu
UMEIOT TEOPETUYECKOEe W TMpakTHYecKoe 3HaueHue. [lo 3TuM MonmensiM MOXKHO IMPOTHO3UMPOBATh
MOTEHUUAIbHBIA TOAMYHBIN TPUPOCT (PUTOMACCHI B COOOIIECTBAX, TAK KaK B MPUPOAHBIX YCIOBUSIX
CpeAHss 3a BEreTalMOHHBIN Mepruos peanu3anus (GOTOCHHTETHYECKOrO MOTEHIMAala UMEeT MpeJie,
He nipeBbImaronuit §0-90%.

[Touck conpskeHHOCTH (DYHKIIMOHAJIBHBIX U POCTOBBIX MPOLIECCOB Y PACTEHUH ObLIT MPOJIOJIKEH
B 2009 r. B pamkax 2-netHero «lIpoekra» mo ompeneneHuio BO3pacTa CTEP)KHEKOPHEBBIX TpaB U
(hakTOPOB, ONPEACTISAIOMNX CTPYKTYPY, AMHAMHUKY (POPMHPOBAHUS U BEIIMYMHY TOIUYHOTO IPUPOCTA
BTOPUYHOM KCUJIEMBI ITIaBHOTO KOpHS. MccnenoBanus mpoBOIMIN Y MOAETBHBIX BUJIOB: Rhaponticum
uniflorum, Sanguisorba officinalis, Stellera chamaejasme) B TOpHOM JIyTOBOCTEITHOM COOOIIECTBE
u Medicago falcata B npeBecHO-KyCTapHUKOBOM NMUTOMHUKE. Hibke mpuBeeHbI peIBapuTeIbHbIC
pe3yibTaThl EPBOTO T0/1a UCCIIEA0BAHUM.

B nHeBHON nOUHAMHKE MOTEHIMANbHOW WHTEHCHMBHOCTH (oTocuHTeza ([IMD) momenbHBIX
BUJIOB BO BCE CPOKHM HCCJIECIOBAHUH JOBOJIBHO YacTO HAONIONANach TONYJACHHAs IETPECCHS,
KOTOpasi COMPOBOXKAANIACH B ATH K€ YaChl CHI)KEHUEM COZICPKAHUSI BOABI B JTUCThSIX U YBEIMYCHUEM
MHTEHCUBHOCTHU TpaHcnupanuu. KonuyecTBeHHO AETIPECCHI0 OTpaXkaeT HOPMUPOBAHHBIHM IOKA3aTelNb:
peanusaiysi JHEBHOrO Makcumyma Qorocunresa — P, % (oTHOmICHHE cpenHell XHEBHOM
WHTEHCUBHOCTH ()OTOCHHTE3a K MakCUMaJIbHOM ). [TomoOHast nuHamuka Gru3noaorudeckux QpyHKIuit
OTIpeeIIeTCSl TEMIIEPATypoil BO3yXa, KOTOpas B CYNEPONTHUMAIbHOM PEKUME Yy Pa3HbIX BUIOB
B paszHoii crenenn uHrubupyer CO,-razoo0MeH. DTO MOATBEPKIAETCS TECHOM MOJI0KUTEIHLHOM
CONPSDKCHHOCTBIO BEMMYMH P\ ¢ TEMIOyCTONYMBOCTEI0 OTOCHHTE3a y PA3HBIX BHIOB PACTCHHIL
(Cnemmues, Loox, 1988; [oox, 2008).

B xone Bereranyu tuHaMHKa rokasaresiei poTocuHTe3a pacTeHUH JIyTOBOCTEITHOTO COO0IIEeCTBA
MMEeT CXONHBbIM xapakrep. BecHOW u paHHMM JeTOM (POTOCHHTE3 CTEP)KHEKOPHEBBIX TpPaB B
pa3HON CTENeHU OrpaHWYeH Ae(UIMTOM BJard B MOYBE M BBICOKUMH TEMIIEpaTypaMu BO31yXa.
[Tonnas peanmusanus GorocunreTHdeckoro norenuuana (P, ) Habmronaercs B KOPOTKUM MEPUON B
cepeauHe aBrycTa Mociie BbIMaJeH st OOUIbHBIX 0cakoB. OIHAKO MO CPETHUM 3a MEPHOJ BEereTaluuu
HOPMHMPOBAaHHBIM IapaMeTpaM (OTOCHHTE3a HCCIICOBAaHHbIE TPaBbl PA3TUYAIOTCS 3HAUYUTENBHO.
Campie 6onbume snavenus Py v P, — 74 u 50% ceolictBennsl Stellera chamaejasme, a cample
Masble — Sanguisorba officinalis — 66 1 36%. Y Rhaponticum uniflorum 3TH 3Ha4€HUS COCTABIISAIOT
COOTBETCTBEHHO 65 1 41%. B paBHBIX yCIOBHSX IIOYBEHHOTO YBIQKHEHUS BENTUYUHBI P .
XapaKTepU3yI0T KOHKYPEHTHYO CITIOCOOHOCTh pacTeHH B 00pb0e 3a BOJHBIN pecypc. B cBoto ouepens
3Ta CMOCOOHOCTH OMPENENACTCS YKOJOTUYECKUMU CBOMCTBAMH pacTeHul. Stellera chamaejasme —
TUMHWYHBINA MIPEPUIHBIA (CTENHOM) KCepOPUT ¢ BHICOKMM OCMOTHYECKUM HoTeHuIuanioMm. [lostomy
B 3aCylIUIMBBIE TEPUOABI Bereranuu S. chamaejasme 0oiee KOHKYPEHTHOCIOCOOHBIM BHIl B
O0opb0Oe 3a Biary, ueM JIyroBoi syme30uTHbIN BU Sanguisorba officinalis n naxe J1yroBoCTeTHOM
Me30KcepoduTHBIN Rhaponticum uniflorum. VIATerpanbHblid Mokasarens P, oTpakaeT peaxiuio
pacTeHuil Ha COBMECTHOE BIIMSHHUE BIAXXHOCTH MOYBBI U TEMIIEpaTrypsl Bo3ayxa. C TOYKH 3peHHS
JI0JIEBOTO YyYacCTHs IaHHBIX ()aKTOPOB Cpeibl B ienpeccuu (POTOCHHTE3A B XOJI€ BereTallii pacTeHUA
pasHuIa MEXy 3HaueHusMu P v P IpencTasiser 10110 BIUSHUS CyNEPONTUMAIILHBIX TEMIIEPATYP
BO3/yXa. Jomns BiusiHUS neUIUTa BIary B OYBE MPECTABISAET COO0M pa3HOCTh MEXTy a0COIIOTHOU
peanusanueit porocunTeTnyeckoro norenuuana (100%) n sennuunamu P .

[Touck compsKEHHOCTH MeXay napameTpamMu (POTOCHHTE3a, BOJHOTO PEXHMa U TOAUYHBIM
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MIPUPOCTOM BTOPUYHOM KCHIIEMBI KOPHSI OyIeT BO3MOXKEH (B CpPaBHHUTEIBHOM IUIAHE) TOJBKO MOCIHE
BTOpOTO Trojia uccienoBaHuil. Yto kacaercs JOHOPHO-AKLENTOPHBIX CBA3EH MEXIy HaJ3EMHON U
MOJ3€MHOM YacTsAMHU PACTEHUH, TO KOCBEHHO UX XapaKTepU3yeT JUHAMUKA OTHOLICHHs (PUTOMACCHI
9TUX opraHoB. Ilo M3MeHEeHMIO MaHHBIX MapaMeTpoB 3a JABa cpoka HaOmoneHuit (22.06 u 11.07
2009 r.) oueBHIHOE MEPEKITIOYEHUE TPAHCIIOPTA ACCUMUIISITOB B KOPHU OTMEUEHO TOJIBKO y Stellera
chamaejasme. Y nApyrux BHJIOB OHO HACTYNAeT HECKOJBKO MO3KE. OTH OTIMYUS CBA3AHBI C
(EeHOPUTMOTUIIOM JIyTOBOCTENHBIX MOJAEIBHBIX BUIOB. S. chamaejasme OTHOCUTCS K BECEHHE-
JIeTHEH rpymIe, Torna Kak JBa APYruX BUAa M0 (EHOPUTMOTHUIY — JICTHE-OCCHHUE.

TakuMm o00pa3oMm, HMHTErpaibHble HapamMeTpbl (OTOCHHTE3a JOMOJHAIOT M IOAYEPKHUBAIOT
9KOJIOTUYECKHE, OMOJIOrMYecKue M (PUTOLEHTUYECKHE CBOMCTBA MCCIIEOBaHHBIX BHUIOB. OmHaKo
CIIelyeT 3aMETUTh, YTO 3KOJOTWYecKask CYIIHOCTh JYTOBOCTEIHOro KcepomesoputrHoro Medicago
falcata B ycClOBUSIX THMTOMHHUKAa MAaCKUPYeTCs JIOMOJHUTEIbHBIM YBIaKHEHHEM. BenuunHbl
HOPMHMPOBAHHBIX MOKa3arenel (OoToCHMHTE3a JIOLEPHBI CEPIOBUAHOMN BBINIE, YEM Y MOJEIbHBIX
BUJIOB TOPHOTO JIyTOBOCTEIHOIO COOOLIECTBA.

Hccneoosanus nposedernvl npu gurarcosotl noodepoicke PODU (epanm 09-04-90206 Mone-a).
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GLOBAL WARMING CAUSES GROWTH REDUCTIONS IN LARIX SIBIRICA IN THE
WESTERN KHENTEY, NORTHERN MONGOLIA

Ch. Dulamsuren, M. Hauck, Ch. Leuschner

Department of Plant Ecology, Albrecht von Haller Institute of Plant Sciences, University of Géttingen,
Germany, dchoima@gwdg.de

Central Asia and the semiarid parts of north-castern Asia were subject to 20™-century warming far
above the global average. Since forests of this regions occur at their drought limit, they are particularly
vulnerable to climate change. We studied the regional variation of temperature and precipitation
trends and its effects on tree growth and forest regeneration in Mongolia. Tree-ring series from more
than 2300 trees of Siberian larch (Larix sibirica) collected in four regions of Mongolia’s forest zone
were analyzed and related to available weather data (Dulamsuren et al., 2010a, b, ¢). Climate trends
underlie a remarkable regional variation leading to contrasting responses of tree growth in taiga
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forests even within the same mountain system. Within a distance of a few hundred kilometers (140 to
490 km), areas with recently reduced growth and regeneration of larch alternated with regions where
these parameters remained constant or even increased. Reduced productivity could be correlated
with increasing summer temperatures and decreasing precipitation; improved growth conditions were
found at increasing precipitation, but constant summer temperatures. Measurements of the shoot
water potential during the growing season exhibited daily minimum water potentials close to the
point of zero turgor for extended periods. The drought stress indicated by these results is in line
with the current low annual increment. Isotope analyses (6'°C) corrobated these conclusions. An
effect of increasing winter temperatures on tree-ring width or forest regeneration was not detectable.
Since declines of productivity and regeneration are more widespread in the Mongolian taiga than the
opposite trend, a net loss of forests is likely to come, as strong increases in temperature and regionally
differing changes in precipitation are predicted for the 21st century.
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REGRESSION MODEL OF PHYTOMASS DYNAMICS SOME STEPPE COMMUNITIES
OF EASTERN MONGOLIA

PETPECCHUOHHAS MOJIEJIb JUHAMHUKHA ®UTOMACCHI HEKOTOPBIX
COOBIIECTB CTENEW BOCTOYHOM MOHTI' OJINU

L. Jargalsaikhan
Institute of Botany MAS, Ulaanbaatar, Mongolia, | jaga cj@mail.ru

In this paper we consider the results used for predicting the dynamics of phytomass, one of the widely
common in the study of complex systems approaches-regression modeling.

The above dependence clearly demonstrates that the studied communities characterized by the following
pattern: 1— the amount of spring rainfall is the main factor determining the magnitude of the maximum summer
green phytomass and the period of its occurrence; 2)— decadal amount of precipitation and air temperature
does not have an immediate effect on the growth of phytomass, and the time required for effects on vegetation
of these abiotic factors; 3— the integral amount of precipitation and temperature during the growing season
determines the seasonal dynamics of green phytomass; 4— for our equation the mean relative prediction error
S, <0.1, i.e. forecast should be considered as rather accurate.

B nacToseit pa60Te paccMaTpruBarOTCA pE3yJIbTAThI IPOTHO3UPOBAHUSA JTUHAMUKA (I)I/ITOMaCCLI C
TIOMOIIBIO IMUPOKO UCTIOJIBE3YEMOTO ITPU UCCIICAOBAHUU CJIOKHBIX CUCTEM ITOAX0Ad — PEIrpeCCUOHHOT0
MOACIIMPOBAaHUA.

Mogaens JIHHEMHOIO MHOXKECTBEHHOI'O PErpe€CCUOHHOI0 aHalln3a HMECT CJ'ICILyIJ_II/Iﬁ BUO:

Y=a,+X,aX¥=a,+2X,aX, e a, — xod(ppuument perpeccun, N — obuiee 4uCIo
aHaM3UpYeMbIX (DakTOpoB X, BIMSIOMMX Ha IIOBEJICHHE PE3yIBTUPYIOLIEro mNpu3Haka Y. B
reo00TaHrKe OOJbIlIee MPUMEHEHHWE HAIUIO BBIYMCICHHE AMITMPHUECKOTO TOKA3aTelsl YIeIbHOTO
Beca BIUAHUA (),) Kaxa0ro u3 pakropos X, no meromuke WA JInensr (1971):
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= M M Rz__ ™ £, |aserx,| R — M ey, |
I£ el |a Cyx, |F||"'z _Eg"r:1|a:'t._yx:_|, MEM = l'\E YJI, ME’"’ v ILE }’J.J
M Y%y —T)m ¥y T ¥i _ MERL vy -ETL
Cra = Jljj.wjijjij Crx, = Mz 9

tie Cyy, Cyy, — K03 dHUIICHT KOBapHalliu MeXy PE3YIILTHPYIOLIMM TPH3HAKOM Y u daxropom X,
R — ko3hpHULUUEHT MHOXKECTBEHHOH Koppensauuu. JlocToBepHOCTh Mokas3arelns ¥; ¥; IpoBepsieTcs
no Kkputepuro duriepa: SMOMPUIECKOE 3HAUCHHUE ONpeieNsieTcs o popmyIe:

yiM—-N—-1} ¥ (M—N-1)
E= oy, B mn gy,
a Teopetndeckoe F,.F,, — 1o Tabnunam kputepus Ouinepa co creneHsmu cBoooasl v,=1 u v,=M-N-
1. Ecnu F>F , To Bo3zielicTBHE (hakTOpa X, CUUTAETCS CYUIECTBEHHBIM, U €TO BIMSHUE HA U3MEHEHUE
Y ouenuBaetcs BenauunHo# y, (B %). Ilocie TOro, Kak 3aBEPIIEHO MOCTPOCHUE PErPECCUOHHBIX
IIPOTHO3UPYIOIIUX MOAEIEH, IPOU3BOANUTCS OLICHKA Ka4yeCTBA IPOTHO3UPOBAHUS ITyTEM BBIYUCIICHUS
CTENEHM OTJIMYMS NPEACKa3aHHBIX 3HAYEHUH OT 3KCIIEPUMEHTAJIBHBIX NaHHBIX. 1 OBYX psiioB
naunbIX: [{¥,,i = 1, NHY,,i = 1, N} — 3HaueHus, MOTy4EHHBIE B PE3YIILTATE IIPOTHO3a IT0 HEKOTOPOMY
OPENUKTOPY, M OMIOMpUYECKHe 3Hadenus (Y, i = 1,NHY, i = 1,N}] cpemHsas OTHOCHTEIbHAS

olIMOKa MPOTHO3a BBIYUCIISIETCS 110 YPABHEHUIO: 54 = %E‘LJ (v, —¥)/¥ls, = %2‘;‘;1| (Y, —¥) /Y]
. O Ka4eCTBe TMPOTHO3UPOBAHUS MOXKHO CY/UTH [0 BEIMUHHE S | I MOJICIBHOTO yPABHEHHUS: €CITH
§>0.2, To nporuos HeynaueH, eciu 0,1< §<0.2 — nporuos ynosnersoputeinet, ecau S <0.1, To
IIPOTHO3 CIEAYET NMPU3HaATh JocTarouHo TouHbIM (Po3enOepr, 1985).

B HacTosimiee BpeMs y)ke XOpOIIo U3BECTHO, UTO «KaXK10€ COOOIIECTBO MMEET CBOM COOCTBEHHBII
KJIUMAT, ONPEAETISIOIINIACS B 3HAYUTEIBHOM CTETIEHN COCTAaBOM M CTPOSHHEM CaMOT'0 JKE COO0IIeCTBaY
(Cyxaues, 1928).

B 30He cyxux cremneii, k KOTOpbIM OTHOCHUTCSI BocTouHass MoHTonMs, OCHOBHBIMHU (haKTOpamH,
OTpeNeNIIONMMHE  (DYHKIIMOHUPOBAHUE PACTUTENBHBIX COOOIIECTB W (OPMHPOBAHUE 3EJICHOU
(hUTOMACCHI, SIBJISFOTCSI KOTMYECTBO OCAJIKOB U TemmeparypHbii pexxum (JKaprancaiixan, 2008). 13
TabNMuIpb 1 caeyeT, 4To CyIIeCTBYET BIIOJIHE BEIPAKEHHAS KOPPEISLIHS MEX Ty TIETHUMU MAaKCUMyMaMHU
(uTOMacChl, CPOKAMU UX HACTYIUICHHS, KOJIMYECTBOM BECEHHUX OCAJIKOB U CYMMOM TeMIIepaTyp.

Tabnuya 1. KoppensimoHHas MaTpUIla MEXTy BECEHHHUMH ITOTOIHBIMH ITOKA3aTEeIISIMUA 1
MaKCMMyMaMH{ KOJIMYECTBA 3eJIeHOM (pUTOMacChl U CPOKAMU UX HACTYTIICHUS

Bpewenibie MaxkcumanbHas putomacca CpoK HACTYIJICHUS] MAaKCUMyMa
INoka3zarenu WHTEPBaJIbI,
MecsIb 1 2 3 1 2 3
13 0.45 0.66 0.43 —0.38 —0.11 —0.22
\ 0.27 0.46 0.22 —0.33 —0.52 —0.40
S VI 0.43 0.72 0.74 0.01 —0.68 —0.33
IV+V 0.39 0.63 0.07 —0.49 —0.51 —0.44
IV+V+VI 0.56 0.82 0.65 —0.64 —0.75 —0.63
V+VI 0.46 0.76 0.57 —0.09 —0.56 —0.41
13 —0.16 —0.02 —0.43 —0.12 —0.08 —0.02
\ —0.13 —0.06 —0.33 —0.05 —0.53 —0.38
TeMIeparypa VI —0.51 —0.59 —0.30 —0.12 —0.30 —0.18
IV+V —0.32 —0.04 —0.32 —0.18 —0.56 —0.35
IV+V+VI —0.63 —0.55 —0.50 —0.23 —0.01 —0.35
Ilpumeyanue. 1 — KOBBUIBHO-Pa3HOTPABHO-IIMKMOBOE COOOILIECTBO; 2 — KOBBLIBHO-PA3HOTPABHO-BOCTPELIOBOE

COO6HI€CTBO; 3— Pa3HOTPABHO-KPYITHOKOBLIJIbHOC COO0OIIIEeCTBO.
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KonniecTBOo MakcMManbHOW (PUTOMACCHI XOTSI M 3aBHCHT OT CyMMBI OCAJIKOB 3a ampeib, Mail u
utoHb (7 = 0.56; 0.82; 0.65), HO pa3IUYHO JJIS KaXA0T0 COOOIIECTBA. ITO O0YCIOBICHO PA3THUUSIMHU
B pesbede MEeCT MPOU3PACTaHUsl, UX MMOUYBEHHBIX YCIOBUH M, YTO Haubosee 3HAYMMO, CTPYKTYpOi
pactutensHOro coobmectra. OTpunarensHas Koppensius ¢ Temmeparypoit (r =—0.63; —0.55; —0.50)
06’I)$ICH$IGT05I TEM, YTO O6I>I‘IHO B IHHW BBIIIAACHUA OCAJIKOB TCMIICPATypa IMOHHKACTCA. To €CTh, B
TO/IBI C )KaPKOM, 1 COOTBETCTBEHHO, CyXOU BECHON KOJIMYECTBO MAKCUMAIbHOUW (PUTOMACCHI HEBEIIHKO,
a B TOIbI C BIQXHBIMU M MPOXJIAJHBIMU BECHaMHU, OHA oOpasyercst B OosblieM pazmepe. Mexay
cymmoint BeceHHux ocaakoB (IV+V+VI) u cpokamu HacTymieHHsI MaKCHMYMOB HaOmromaercst 6omee
TECHasl oTpuIareabHas 3aBUCUMOCTh (1= —0.64; —0.75; —0.63). OTcrona BeITEKAeT 3aKIFOUCHHUE, UYTO
BO BJIQKHBIE BECHBI MAaKCUMYyM 3€JI€HON (PUTOMACCHI JOCTHTAETCsl OBICTpEE, a B TOABI C MEHBIINM
YBIIQAXKHCHUCM 3TOT NCPUO YAJIUHACTCA.

Tabnuya 2. KoppenairoHHas MaTpuUIla MOEKaIHbIX MOTOAHBIX MOKa3aTeIe U KOJIMIeCcTBa

¢uromMaccel
®duromacca, 1/ra

IToxazarenu T 2 3
P, 0.05 0.15 0.01
P 0.38 0.41 0.57
Ocanku, MM P, 0.83 0.85 0.88
P, 0.98 0.92 0.93
T, 0.58 0.59 0.61
. T, 0.65 0.80 0.78
Temmepartypa, °C T, 0.77 0.81 0.76
T, 0.67 0.77 0.74

Ipumeuanue. i — Hymepanus nekaj (HauMHAs OT TPETbeH Jekanpl amnpess),; | — KOBbUIbHO-PA3HOTPABHO-IIMKMOBOE

COO6H.IGCTBO; 2— KOBBUIbHO-Pa3HOTPABHO-BOCTPEIIOBOC COO6H.[CCTBO; 3— PasHOTPABHO-KPYITHOKOBBIJIBHOC COO6H.[€CTBO.

B Ttabmuie 2 mokazaHa KOppeNslus MEXAy TOACKAJHBIMU TOTOMHBIMH ITOKa3aTesIMU |
KoJIMuecTBOM (puToMacchl. M3 Hee clemyeT, 4To Ha pa3Mep yKOca OINMpENeSIeHHON JeKalbl CUIIBLHO
BIUSIET Komu4ecTBO ocankoB (» = 0.98; 0.92; 0.93), BpImaBImIKX B MpeabIIyIINE 1eKa bl (0COOEHHO 2—
3 nekanbl ToMy Hazan), u Temneparypsl (r = 0.77; 0.81; 0.76) npeamecTByromux aekas (1-2 gexass
Hazan).

Taxum 00pa3om, BEITIABIITNE OCAAKHU U TEMIIEPATypa BO3AyXa HE OKa3bIBaIOT MTHOBEHHOTO d(h(hekTa
Ha MPUPOCT puTOMAaCCHI, TPeOyeTCs OMpPEAeIEHHOE BPeMs [Tl BO3/ICHCTBUS HA PACTUTEIIBHOCTh ATUX
abuoTHYecKuX (HaKTopoB.

Tabnuya 3. KoaxppUuueHTs KOPPENLUN MEXTY CyMMapHbIMH METEOPOJIOTHYECKMMHU (PaKTOpaMu U
KOJIMYECTBOM 3€JIEHON (PUTOMACCHI

CoobuiecTBo dakropsl X, X, X,
[TixmoBoe Y 0.949 0.958 0.948
Boctpenosoe Y 0.932 0.934 0.936
KpynHOKoBBUIBHOE Y 0.870 0.904 0.878
Ilpumeuanue. Y — duromacca; X , — (axTop BpeMeHH (10 yKOCa), HauMHas OT 1-ro Mas; X, — (akTop KonM4ecTBa

OCaJIKOB JI0 yKOCa, HauuMHast OT 1-ro mas; X, — (paKTop CyMMBI CPEHECYTOUHBIX TEMIIEPATYP, HAYMHASA C 1-TO Masl.

W3 Tabmuipl 3 BUHO, YTO COBOKYITHOCTH PAa3JIMYHBIX METEOPOIOTHYECKUX (PAaKTOPOB OKa3bIBACT
npsiMoe BIHMsSHUE Ha (QopmupoBaHue 3eneHoW ¢uromacchl. s WCCIENOBaHHBIX COOOIIECTB
3Ta 3aBUCHMOCTH OIUCHIBACTCS TPHBEICHHBIMA HIKE MHOXXCCTBCHHBIMU PETPECCHOHHBIMU
yYpaBHEHHSIMH.

Jlns KOBBITBHO-PA3HOTPABHO-IIIKMOBOTO  coobmectBa:  ¥¥=0.9638+0.3313X,+0.0594X —
0.0179X,. B oTOH 3aBMCMMOCTH MHOKXECTBEHHBIH KOPPENAUMOHHBIA Kod(hduument R=0.956, a
ko3 unuent nerepmunanuu D=0.92. [1pu Beruncinennu no meroxy M.5. Jluena (1971) nonyqyaem
CJIEIYIOIIME JIONU BIMAHUS TIEpeMEHHON X: X =36.4%, X =18.2%, X,;=37.3%. W3 o10r0 CIIeayeT, uTo
HaM yzaanock yuecTb 91.9% Bcex axkropoB, BiMsomux Ha ¢popmMupoBaHue ¢putomacchl. CpenHsas
OTHOCUTEJIbHas omnOKa BeluucieHuit cocrasnser 0.091.
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Jlist KOBBUTbHO-PA3HOTPABHO-BOCTPEIIOBOTO coobmectBa: ¥¥=8.5698-0.49497X, + 0.025X,
+ 0.0301X,. 3mech MHOXKECTBEHHBIH KOPPENAUMOHHBIA Kod(uuuent R=0.89, xospduuuent
nerepmunaniu D=0.79, a nonu BiusiHus nepemMenHoi cocrasuiu: X, =30.2%, X,=13.4%, X;=35.7%.
Jons yuteHHbIX akTopoB cocTaBuia 79.3%. Cpeanss oTHocuTenbHas omroOka Berauciaenui 0.13.

st pa3HOTPaBHO-KPYITHOKOBBUILHOTO COOOIIECTBA: ??217.83—0.928X3+0.07 1X-0.0444X. B
3TOM COOOIIECTBE MHOXECTBEHHBIH KOPPEISIMOHHBIA K03 dunueHt 0bu1 R=0.93, xoaddurment
nerepmunanuun D=0.87, a nonu BiusHus nepeMeHHbx — X =41.0%, X,=8.7%, X3=37.8%. Jloms
3THX (hakTopoB coctaBuia 87.5%, a ommbka Berarcienuit 0.1.

BoiBoabl. Brimeonucanibie 3aBUCHUMOCTH HAIISAHO JAEMOHCTPUPYIOT, YTO ISl M3YYCHHBIX
COOO0IIIECTB XapaKTEePHbI CIEAYIONINE 3aKOHOMEPHOCTH:

1) KonMYecTBO BECEHHUX OCAJIKOB SIBISETCS OCHOBHBIM (DAKTOPOM, OMPEICISIONIUM BETHUNHY
MaKCUMyMa JIETHEW 3eNeHOM (PUTOMACCHI U CPOKA €ro HACTYTIICHUS;

2) nekanHasi cyMMa BBIMIABIIMX OCAJKOB U TEMIIEPATyphbl BO3AyXa HE OKa3bIBAalOT MTHOBEHHOTO
sbdexkra Ha mpupocT ¢GuUTOMACCHl, TpeOyeTcs OMpeaeNeHHOe BpeMs JUis BO3ICHCTBHS Ha
PaCTUTENBHOCTh 3TUX A0MOTUYECKUX (PAKTOPOB;

3) uHTerpanbHas cymMMa OCaJKOB M TEMIIepaTyp 3a MepHOJ BEreTaluu ONpenesseT CE30HHYIO
JTUHAMHKY 3€JIeHOM (DUTOMACCHI.

4) B HalIEM yPaBHEHUH CPEMHSASA OTHOCHTENbHAA omubKa npornosa S ==0.1, To eCTh NPOrHo3
cleyeT NpU3HaTh JOCTaTOYHO TOUYHBIM.
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HALOPHYTIC ECOSYSTEMS IN THE ARID ZONE OF TRANSBAIKALIA BECOMING
DRYER: EVIDENCES FROM C-4 PLANTS INVASION

N.K. Badmaeva', T.E. Tkachuk? D.V. Sandanov’

Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russia, badmayevan@mail.ru
?Transbaikal State Pedagogical University, Daursky State Nature Biosphere Reserve, Chita, Russia,
tetkachuk@yandex.ru

Modern tendencies of natural environment’s change become stable and mostly have got a negative
direction. Global warming takes a special place among these processes (Manabe, Wetherald, 1975;
Stevart, 1984; Gruza, Rankova, 2009). Many researchers predict a rapid reduction of precipitation and
soil humidity (Kimball, Idso, 1983; Herry, 1996). Therefore one of the most common tendencies of
biosphere change is climate aridization and extension of dry regions (Pyankov, Mokronosov, 1993).
These processes also lead to increasing of saline territories. In conditions of cryoarid climate of
Zabaikalye among dry steppe complexes saline soils with specific halophytic vegetation are widely
distributed.

Local flora of the model plots in Ivolginskaya, Barguzinskaya and Uldza-Toreyskaya cryoaridic
depression was studied. Within local flora partial halophytic flora we examined and C4-species of
plants with Kranz anatomical structure of leaves were revealed.

Ivolginskaya depression occupies the north part of Selenginskoe midland and is presented by a



137

vast stripe spread from south-west to north-east, from Uzur-Kuzun (low mountains which separate
it from Orongoyskaya valley) to the Selenga river. On north-west this depression is bounded by low
spurs of Khamar-Daban ridge, on south — by Ganzurinskiy ridge.

Existing complex of soil’ formation natural factors of Ivolginskaya depression is a hollow
character of relief, a special type of water soil regime, a superficial level of groundwater (from fresh
hydrocarbonate to sulphate-chloride waters with high mineralization) promote the wide formation of
saline soils at the bottom of depression (Mitupov, 1973). The least saline soils are spread on diluvium
slopes and also in zone of drainage influence of the Selenga river.

Soils with medium degree of salification are mainly formed on sandy or sandy loam deposits.
Soils with maximum salinification dominate at the right bank of the Ivolga river on the deposits with
heavy granulometric composition. Solonchaks (saline lands) are mainly distributed in small parts, but
sometimes occupy bigger territories of the depression. These soils are usually formed in low elements
of relief with superficial level of groundwater (on the edge of wetlands), in the hollows with strongly
expressed micro relief, in small outflow hollows, which are periodically inundated by surface waters
and along slopes of ranges surrounding the valley.

Barguzin intermontane depression is one of the typical hollows in Baikal groove. This depression
coves the Barguzin river basin. The most northern steppes of Eurasia are distributed here. Studies
were carried out on the model plots of the Barguzin hollow near Alginskoe, Gudzhirchan, Alashun
lakes. Relic solonchaks (extra salted soils) are the typical formations of soil cover of the Barguzin
depression. They were formed by retrogression and evaporation of small late-pleistocene lakes
started after permafrost melting caused by climate warming in the beginning of Holocene (about
10 thousands years ago). This process lead to a large concentration of salt in the place of former
lake cavities (Dzyuba et al., 1999). The soils have soda, sulfate, and seldom chloride salinification
(Chernousenko, Yamnova, 2004).

Uldza-Toreyskaya outflow depression is a superficial intermontane cavity of depressive character.
Its central part is occupied by two big soda lakes Zun-Torey and Barun-Torey, which are connected
with each other (Lokot’ et al., 1991). The main part of this territory is a plain with acetabuliform small
depressions, which are covered by solonchaks and salt lakes.

The climate of Zabaikalye is ultra continental with frequent droughts during a vegetative period.
Maximum of precipitation is observed in July and August. Spring (especially April and May) is cold,
windy, and dry. The main factors which determine peculiarity of climate are the character of general
circulation of atmosphere, high elevation, long distance from oceans, direction of main ridges and
mountain-hollow relief.

We determined the aridity index of De Martonne® of studied depressions (Table 1).

Table 1. Climatic data for the geographical regions of Transbaikalia

January

Average

July average Sum of Annual Average
average annual S -
Place temperature temperatures precipitation aridity
Temperature °C) temperature > 10°C (mm) dex @
Q) (°C) fndex
Ivolga -25.0 19.0 -1.1 1800 234 26.2
Barguzin -29.0 18.2 —2.8 1700 254 352
Torei —27.0 20.0 —2.1 1990 213 26.9

# — De Martonne aridity index, / — P/T+10, where P is annual precipitation (mm), 7—Average annual temperature
°C).

The data showed that Ivolginskaya and Uldza-Toreyskaya depressions are the most arid and also
have large territories of salt soils. Barguzin steppes are characterized by colder climate.

On the base of long-term data of meteo-station of Ulan-Ude for the last 50 years of the XX century
from the trends of climate change were revealed. During this period the stable increase of temperature is
observed. Increase of average annual air temperature is about 1.5°C (Smirnova, 2004).

The total number of local floras types of Ivolginsky Valley Barguzinskaya and UldzaToreyskoy
hollows is 323, 308 and 336 species of higher plants. Halophytic flora is 112, 131 and 137 species
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respectively (Fig. 1).
Within local and partial flora we selected forest, steppe, and azonal floristic complexes and
anthropophytes.

C4 species
halophytic flora
— I:l Torey
C4 species local
flora . Barguzin
ol
Halophytic flora [] "o
]
Localflora I ‘
T T T 1
0 100 200 300 400

Fig. 1. Species richness of local and halophytic flora of Transbaikalia

According to Preston coefficient of similarity the closest to partial halophytic and local flora of
Ivolga depressions is flora of Barguzin depressions. A high coefficient the similarity of these depressions
can be explained by contacts between mountain ridges and Siberian taiga. Steppe species with Asian
area are mostly presented in flora of Ivolginskaya and Uldza-Toreyskaya depressions. Barguzinskaya
depression has a forest-steppe species with Eurasian area in steppe floristic complex. Barguzinskaya
depression also didn’t have many C4-species of plants. As it was mentioned other two depressions
are more arid and havevast territories of saline soils and a lot of C4-species of plants in local and
partial halophytic flora. The total amount of species with cooperative photosynthesis is not high and
is about 6% from whole floristic composition of local flora in Ivolginskaya and Uldza-Toreyskaya
depressions, and 3.8% — in Barguzinskaya depression. However, the most part of C4-species of local
floras are included in halophytic flora. It is necessary to point out the edaphic differentiation of C4-
species. Plants with Cranz anatomical structure of leaves grow on the saline soils.

Probably, the number of C4-species will increase according to aridization of the territories. About
45 years ago some C4-species were not indicated in steppe of Western Zabaikalye (Reschikov, 1961). It
is known that botanical studies didn’t take place in Ivolginskaya depression but the list of steppe flora in
presented by M.A. Reschikov for whole territory of Western Zabaikalye.

The most part of C4-species are anthropophytes, annual, and biennial plants. This group of plants
has R-strategy (Grime, 1979; Markov, 1986). They havean ability to very fast development and
fructification and occupy open territories. It can be assumed that existence of some C4-species is
connected with migration processes. Probably, all these tendencies are a result of aridization of this
territoryes in the process of global warming.

Work was supported by a grant RFBR 05-04-97256-r_baikal a
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THE UKOK PLATEAU LANDSCAPES AND THEIR HISTORICAL PAST
JAHAINADTHI IMJIOCKOT'OPbSA YKOK U UX UCTOPUYECKOE ITPOLIVIOE
A.B. Glebova
The St.-Petersburg State University, St.-Petersburg, Russia, a_glebova@mail.ru

For ages, the Ukok Plateau has served as a pass for people migrating from steppes of Central Asia to
the west. The process of land development by the human has always been dependent on landscape features.
The article presents the landscape structure characteristics of the Ukok Plateau, as well as the analysis of the
archaeological monuments distribution by the type of landscape.

[Tnockoropee Ykok pacnosioxkeHo Ha BbicoTax 2200-2500 m Hax ypoBHeM mopsi. HecMoTps Ha
CYpOBbIE KIMMaTHUYECKUE YCIIOBUS, B Pa3HbIE UCTOPUUYECKHE BPEMEHA 3Ty TEPPUTOPHUIO OCBAUBAIU
MIPEJICTaBUTENM MHOTUX KylbTyp. C ApeBHUX BpEMEH A0 HAIIMX JHEW JOLUUIM MHOTOYHCIIEHHBIE
apxeoJoruueckre NaMsITHUKHU, CPEIU KOTOPHIX BCTPEUAIOTCS KYPraHbl, IOMUHAIbHBIE COOPYKEHHUS,
neTporudsl U T. 1. B pacnpeneneHun 3THOCOB MO TEPPUTOPUH MPAKTUUYECKH BCETIa BEAYIas POJIb
MpUHAIIeKana JJanamadTHeIM GakTopam. B maHHO# paboTe ObLT MPOBEIEH aHAIHU3 PACIPEICIICHUS
apXeoJOrMuYecKrX MaMSATHUKOB IO Pa3UYHBIM TaKCOHaM JIAHAMIA(PTOB IIOCKOTOPhS YKOK M €ro
OKPECTHOCTEHN B pa3Hble HICTOPUUECKHE BPEMEHA.

Apxeonornyeckasi Kapra ObL1a COCTaBJI€Ha HA OCHOBE apXeoJIOTHYeCcKoi 0a3bl JaHHBIX, KOTOpast
cobupanace IO JHUTEPAaTYpHbIM HCTOYHUKAM (ApXEOJOrHYecKre MaMsATHUKH..., 2004; JIpeBHHE
KyJABTYpHL..., 1994). Ilo omucaHusM, AaHHBIM B HCTOYHHMKaX, ¢ mnomomisio ['MC-TexHomoruit
(popmar Mapinfo) Obuto mpuBsizaHO K MecTHOocTH Oosiee 400 apXeoJOrHYeCKUX MaMSTHHKOB.
[IpuBs3ka ocymecTBiIsIachk Mo Tonorpadguaeckum kapram ¢ macmradbom 1:200 000. Pacronoxenue
MaMATHUKOB YTOUHSUIOCH 1O KapTe—cxeme (ApXeolorHueckre NaMsTHUKY. .., 2004). [Ing kaxmoro
apXeoJOrMuyecKkoro MaMsTHUKa B 0a3e JaHHBIX IpPHUBEIEHBI CIEAYIOUIME CBEIEHUS: Ha3BaHUE,
KOOPJIMHATBI, BpEMSI COOPY>KEHUS, TUI, JaHIma(T, B KOTOPOM OH PACHOJIOKEH, a TakKKe yKazaHa
TOYHOCTb MPUBS3KU: TOUHAS (KOOPAMHATHI OIpeieneHsl ¢ moMoInbio GPS) u BepOanbHas npusszka.
Bce Tumbel apxeonoruyeckux MaMATHUKOB OBUIM pa3feieHbl Ha BOCEMb TPYMI: KypraHHBII
MOTUJIbHUK; OJUHOYHBIA KypraH; KOMIUIEKC MOTrpebalbHBIX COOPYKEHUM; NEeTpOru(bl; KaMEHHBIE
OTPAaJIKH, BHIKIIQJKH, HACHITIH; 3eMJISTHAS! HACKITIb; TPYHTOBOE MOTpeOeHUE; )KIITUIITHO-X03HCTBEHHBIN
KOMITJIEKC.

Ha pucynke 1 mpuBeneHO COOTHOILIEHHE THUIIOB apXEOJNOTMYECKHUX MaMATHUKOB. M3 Bcex
obcyxaarommxcsi maMaTHUKOB 30% COCTaBISIFOT KAMEHHBIE OTPAJKH, BBIKIAAKU W HAChIU, 27%
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— KypraHHble MOTHIIBHUKH, 21% — onuHouHbIe Kypransl, 13% — netporudsl, 7% — KOMIUIEKCHI
norpedajlbHbIX COOPYXKEHUH M MeHee 1% — >KMIMIIHO-XO35IICTBEHHBIE KOMILUIEKCHI, TPYHTOBBIE
norpebeHus1, 3eMiisiHble HachlnK (puc. 1). bonblioe koaMuecTBO MaMSATHUKOB, PACIOIOKEHHBIX Ha
IJIOCKOTOpbe YKOK, apXeoJ0oraMu Ha JaHHBIH MOMEHT HE 1aTUPOBAHO.

0O Kypeannwviii Mo2unbHUK

1% 1%

O O0uHnouHbLl Kyp2aH

0O Komnaexc noepebanbnuix
coopy e Hutl

O llenpoznugho
O Kamennsie oepadxu, 8blKIAOKU,
Hacvinu

0O 3emaanasn Hacvins

O/pyumwseoe noepebenue

O AKunuw Ho-x 0351ic N6 e HHbLU
7% KOMNJexc

Puc. 1. CooTHOIICHUEC THIIOB aApXCOJIOTMYCCKUX MAMATHUKOB

CoBpemenHble JaHIa(THEIE OOCTAHOBKM HE COOTBETCTBYIOT CYIIECTBOBAaBIIMM BO BpEMS
COOPYKECHHUS apXEOIOTMYECKUX MaMSATHUKOB, TIOATOMY IIPU PEKOHCTPYKIIMU TOTO WIIA HHOTO BPEMEHU
MPOLUIBIX AMOX MPUXOAUTCS YUUTHIBATh 3TH U3MEHEHUS. AMIUIUTYAA JaHAMA(THRIX U3MEHEHUH B
BBICOKOTOPbSX OblJIa HE3HAYUTENIbHOM, UTO ITO3BOJIMIIO TPOBECTH aHAJIM3 pacIpe/IeeHUs HaMSITHUKOB
o JanamadTam 0e3 crienratbHbBIX Naleoreorpaduueckux KapT.

CoBpemenHbIe TanAmaQTH MII0CKOTOPbs YKOK U €T0 OKPECTHOCTEN pazHooOpa3Hbl. Ha pucynke 2
MIPEe/ICTaBIICHBI COOTHOIICHHUS TUIOB JanamadToB. Hanbombliee pacpocTpaHeHne UMEIOT TyHAPOBbIS
na"amadTel — 36%, NperMyIIeCTBEHHO YKBUILICHU3UPOBAHHbBIE IITyOOKOPACUIIEHEHHBIE BBICOKOTOPbS
C TpaBSIHBIMU W MOXOBO-JIMIIAHHUKOBBIMU TyHApaMH (puc.2). TyHAPOBO-CTENHbIE 3aHUMAIOT
24% ot obmer miomaan. Cpeau HUX MPEeoOIalaloT MaeorIIHAIbHbIE PABHUHBI C COUYETAHHUEM
KyCTapHUYKOBBIX TYH/IP U CTETIEH, a TAKKe SKBUIIEHU3UPOBaHHBIE TyOOKOPACUI€HEHHBIE BHICOKOTOPbS
C COYETaHWEM TpPAaBSHBIX TYHIAP M CTenel. [JsnmanbHO-HUBaJIbHBIC JNaHMMAdTHl 3aHUMalT 16%
TEpPUTOPHH U BCTpeuatoTcst Ha xpeOTe TadbiH-borno-Omna. Crenuble manamadThl, ITaBHBIM 00pazoM
MIPOJIFOBHAJIbHBIC PABHUHBI C CYXUMH CTEISIMU OXBaThIBAtOT 9% turomaau. OcTaabHBIM JIaHmadTam
MPUHALIEKUT MeHee 3% MIIoNIaIu.

3%
9% 16% O Iayuanvro-nusaibHole

O Tyuoposwie

2% O Tynoposo-cnennvie

0, o
3% O Anvnuiickue ny208bie

O Cybanvnuiicko-pedKkonecHuvle
O Iopno-naeowivie

36% |0 Cnennole

O lopHo-0onunHbIe 1Y2080-CHENHbIE

Puc. 2. CooTHOIIICHUE THIIOB HaHHHIa(bTOB TIIJIOCKOTOpbs VKoK u ero OerCTHOCTGfI
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ITaMATHUKHM KaMEHHOTO BEKA Ha IUIOCKOTOphe YKOK MPEACTABIEHBI HACKAJIBHBIMH PUCYHKAMHU
(Kanrytunckuil pyaHuk). 310 n300pakeHus joaaei, ObIKOB MU OM30HOB (ApXEoJOornyeckue
naMsaTHUKH..., 2004). B sneonute (Ill-Hawamo II TeiC. 10 H. 3.) Ha TEPPHUTOPHH ILIOCKOTOPHS
cyliecTBoBasia ahaHaChEeBCKasl KYJIbTypa, K MAMATHUKAM KOTOPOH OTHOCSITCS KypraHbl U KAMEHHBIE
HachllM. ApxeosoramMu ObUIO OOHApyKEHO TOJBKO TPU NaMSATHMKA 3TOTO BPEMEHH, KOTOPHIE B
OCHOBHOM PacCHOJIOKEHBI B TYHJIPOBO-CTENHBIX Janamadrax (puc. 3). bponsossrii Bex (II ToIc. 10
H. 5.—VIII B. 10 H.3.) mpencTaBIeH HE3HAYUTEIbHBIMU HAaXOIKAMHU, CPEIN KOTOPHIX OOJIBIIMHCTBO
— 9TO KypraHbl U NETPOITH(bI, B OCHOBHOM BCTpEYAlOIIMEecs B TYHJPOBO-CTENHBIX M CTEIHBIX
nanamadrax. B panneckudcekoe Bpemens (VIl-cepenuna VI BB. 10 H. 3.) Ha YKOKe, KaK ¥ Ha BCEH
Tepputopu ['opHoro Anras, oOUTanM NpenCTaBUTEIN MaldMUPCKON KyabTypbl. OHU COOpy»Kalu
KypraHHbl€ MOTHJIBHUKH, OIMHOYHBIE KypraHbl, KOMILIEKCHl IOMUHAJIBHBIX COOPY>KEHUH, OCTaBUIIN
nocye cebs u nerporudul. Ha ceronHsmamii 1eHp apXeojaoraMu 1aTupoBaHo 50 apXeoIoTrHIecKux
00BEKTOB ITOTO BPEMEHH, OOJIBIIMHCTBO U3 KOTOPHIX BCTPEYAETCS Ha MaJeONISIIUaIbHBIX paBHUHAX
C COYETaHWEM MOXOBO-JHUIIAWHUKOBBIX TYHAP M CTENed M KYCTapHUKOBBIX TYHIP U CTENei.
Ckopee Bcero, ¢ 3TOro BPEMEHU YHCICHHOCTb HaceleHHs HAauMHAeT IOCTENEeHHO BO3pPacTaThb.
Ha cnenyromem wucropudeckom stamne, B ckudckoe Bpems (VI-masamo II B. mo H. 3.) 3mechk
CYILIECTBOBAJIM MPEJCTABUTENN ABYX KYJIBTYp Ma3bIPHIKCKON U Kapa-KOOMHCKOH (Apxeosoruueckue
NaMATHUKH. .., 2004). OcTaBieHHblE UMM NAMSITHUKHM — 3TO KOMIUIEKCHI KypraHoB, OJMHOYHBIE
Kyprassl, norpedanbHble coopyxeHusl. OHU pacrnoioKeHbl IPEUMYIIECTBEHHO B TYHIPOBO-CTEIHBIX
u cTenHbIX JaHamagdrax. Kak mokaspIBaloT MajivMHOIOTUYECKHE HCCIEAOBAHMS, B OKPECTHOCTSIX
AK-AnaXMHCKOIO KypraHa okoisio 2.5 TbIC. JIeT Ha3aj Obuia crenb. [Ibuibla 1epeBbeB (COCHA, €llb,
Oepesa) cocraisier okoio 6%. CocHa, enb U Oepe3a IMpou3pacTalii, BEPOSTHO, B Oosiee HU3KUX
MecTax, OJM3KUX K TpaHule jieca. B cocTaBe MaJMHOCHEKTPOB HEOOBIYHBIM SBISICTCS PUCYTCTBHE
HEeOOJIBIIOro KOJIMYeCTBa MbLIbLIBI 1y0a, TOra Kak B HacTosiee BpeMs B npenenax 100 km u 6onee
nyObl He BcTpeuatoTcst. OcTabHas IbUIbLAa OTpaXkaeT CTEMHON JaH madT: HOCTOSHHO BCTpeYaeTcs
MbUIBLA: TIOJBIHU, MAPEBBIX, FBO3IUYHBIX, HEKOTOPBIX MPEACTABUTENEH CEMENCTBA CIIOKHOIIBETHBIX.
IIpencraButeny 37aKOBBIX M OCOKOBBIX NMPHUCYTCTBYIOT B BHJE (PparMEHTOB JHMCTHEB U CTEOMEH.
Takoii cocTaB paCTUTEIBHOCTH ITO3BOJISIET TOBOPUTH O OoJiee YBIaKHEHHBIX CTeNHbIX paiioHax (I1lox,
2000). Cyns mo ocTaBJIEHHBIM TaMSATHHKAaM, YUCIEHHOCTb HACEJICHHUS B 3TO BpeMs MPOJ0JDKaja
BO3pacTarb. Bo3MOXHO, 3TO OBLJIO CBA3aHO C M3MEHEHHMEM KIMMATHYECKHUX YCIOBUH B CTOPOHY
yBinaxkHeHus. [lamatHukoB rynHo-capmarckoro Bpemenu (II B. 1o H. 3.—V H. 3.) Ha mIOCKOrOphHE
HemMHOro. OHH BCTpEYalOTCs B TYHJPOBO-CTENHBIX W CTENMHbIX JaHamagrax. Ckopee Bcero,
YHUCJIEHHOCTb HACEJIEHUS B 3TO BPEMs COKPATUIIACh, YTO OBLIO CBSI3aHO KaK C MPUPOAHBIMH, TaK U C
BOCHHO-TIOJIMTUYECKUMU (hakTOpamMH. BOIbIIMHCTBO MaMATHUKOB JpEBHETIOPKCKOro BpemeHu (VI-
XI BB. H. 3.) — 3TO KAMEHHBbIE OTPaJIKN U HACBIIH, TAKKE BCTPEUAIOTCSI KypraHHbIE MOTUIBHUKU U
OZIMHOYHBIE KypraHbl. bosblias yacTh NaMATHUKOB PACIIONOKEHA B TYHIPOBO-CTEMHBIX JaHadTax,
IJIaBHBIM 00pa30M, Ha SKBUIUIEHU3UPOBAHHBIX ITyOOKOPACUJICHEHHBIX BBICOKOTOPBSIX C COUETaHHEM
TpaBsIHBIX TYHJIP U CTENEH U MajleonIsALNaIbHbIX PABHUHAX C COUETAaHUEM KYCTapHUYKOBBIX TYHJP U
crenei. [To cpaBHEHHUIO ¢ TPEABLTYIIMM HCTOPUUYECKUM NEPUOJIOM YHCIEHHOCTh HaCEJIeHUs, CKOpee
BCET0, BO3POCIIA, YTO, BO3MOXHO, ObUIO CBSI3aHO C YAyUYIIEHHUEM KIMMaTUYECKUX YCIOBUN B CTOPOHY
MOTEIUICHUS. U YBIIQXKHEHUS. APXCOJIOrHYECKUX JAHHBIX, OTHOCSIIUXCA K MOHIOJIbCKOMY BPEMEHHU
(XII-XIV BB.), mozaHemy cpeaneBekoBbio (XV—XVII BB.) u 3THOrpaduueckoMy BpEeMEHH, MaJo.
W3BecTHO, 4TO 1O/, )KUBILIKE B 3TH BPEMEHA, TAKXKe OCBAaUBAJIM TEPPUTOPHUI0 YKOKa. OcTaBlieHHbIE
UMHU NTaMATHUKH, B OCHOBHOM, BCTPEYAIOTCS B TYHAPOBO-CTEIHBIX U CTEIHBIX JaHIadrax.

KaprupoBanue apxeosorM4eckux NaMATHUKOB IOKa3allo, YTO BO BCE BpeMeHa Hauboiee
OCBOEHHBIMH OBIJIM BHICOKOTOPHBIE MAJIEONIAHAIbHbIE PABHUHHBIC C COYETAaHUEM KyCTapHUYKOBBIX
TYHJIp U CTENEN U NPOJIIOBUANIbHBIE PABHUHHBIE C CYXUMH CTEISMU JaHIa(ThI.
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200 7 O fanupoeka ne acua

180 A
O Onuozpaguueckoe epems

160 ~
O lozouee cpednegekogbe
140 A
O Moneonsckoe
120 A
O Apesnemopkckoe epems
100 A

O I'yuno-capmantkoe epems

60 4 O Crughcroe spems

O Bponsza

T %ﬁ O Oneonum
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40 _ O Panneckugckoe epems
5

Puc. 3. Pactipenenenue apxeoorn4eCcKiX MaMsATHUKOB 10 TUIIAM JaHIIa()TOB IIOCKOTOPhs YKOK

Jlanowagmor: 1 — SKBUIUICHU3NPOBAHHBIE ITyOOKOpACUJICHEHHbIE BBICOKOTOPHBIE C TPAaBSHBIMU TYHIPaMH,
2 — SKBUIUICHH3WPOBAHHbIE ITyOOKOPACWIEHEHHBIC BBHICOKOTOPHBIE C COYETAHHEM JIMIIAIHUKOBO-MOXOBBIX TYHIP
u creneil, 3 — BBICOKOTOPHBIE MNaJECONIALUAIbHBIE PAaBHUHHBIE C COYETAaHMEM JIMIIAHHUKOBO-MOXOBBIX TYHJIp U
crenei, 4 — SKBUIUICHU3UPOBAaHHbIE NITyOOKOPACUICHEHHBIE BBHICOKOTOPHBIE C COYETAaHWEM TPaBSHBIX TYHIP M
cTenel, 5 — BBICOKOTOPHBIE MaJICOMISIIMANIbHBIE PABHUHHBIE C COUETAHMEM KyCTApHUUYKOBBIX TYHAp U cTemed, 6 —
1yOOKOpacUIEHEHHBIE C €JI0BO-JTMCTBEHHUYHBIMH JIeCaMH, 7 — BBICOKOTOPHBIE ITPOJTIOBHAJIbHBIE PABHUHHBIE C CyXUMHU

CTCIISIMU, 8 — V—O6pa3HI>Ie 1 APpCHUPOBAHHBIC JOJMHBI PEK TYHAPOBO-CTCITHLIC
Paboma svinonnena npu noodepacke epanma PODU 09-05-00838.
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EVALUATION OF THE PLANT COVER OF THE EASTERN AIMAG

OILIEHKA PACTUTEJIbHOI'O IIOKPOBA BOCTOYHOTI'O AHMAKA
JJOPHOJ AUMIUMIH YPTAMJIAH HOMPOTUIH TOJOB BAWJJIBIH YHDJITDD
1. Tuvshintogtokh, D. Enkhmaa, Ts. Battseren, Ch. Mungunchimeg
Institute of Botany MAS, Ulaanbaatar, Mongolia

Boctounsrit aiiMak HaXOIUTCSA Ha KpailHEM BOCTOKE CTPAHBI M 3aHUMAET IUIomaas B 212.8 THIC. KB. KM.
Cpennsis TeMiieparypa ssuBaps Ha Teppuropun aitmaka —20°C, a utonst — 20°C, cpeHerooBas cyMmMa 0CakoB
nocruraer 247 mm. Ilo GoraHHko-reorpadUueckoMy paiOHHPOBAHHIO TEPPUTOPHUS aliMaka OTHOCHTCS K
Hympyrckomy nyroso-crensomy, Boctouno-MoHronasckoMy crennHoMmy, MoHrosno-/laypckomy JIeCO-CTEITHOMY
paiionam (Om3wuiixyrar, 1989).

[Monerwie uccnenoBanus npoBomwiuch B 2008—2009 rr. Apropamu mposeaeHo 208 reo00TaHHYECKUX
ONMCaHui U 75 yKocoB. [{1Is OLIEHKH PacTUTEIBHOTO IIOKPOBA MBI TIPOBEJH KIACCU(PHUKALUIO PACTUTEILHOCTH
BocTouHoro aiiMaka 1mo 3KoJ0ro-(PUTOIEHOTHYECKOMY MPHUHIUITY M pa3padoTalu KapTy pPacTHTEILHOCTH B
mactrabe 1:500000. Takke HaMH HCITOTB30BAHBI KOCMUYECKIE CHUMKH JAHHOTO aliMaka, ClielaHHbIE B aBTyCTe
2008 1 2009 rT. B xauecTBe KpUTEPUEB OLIEHKH PACTUTEIHLHOTO IIOKPOBA HAMU HCIIOJIb30BAHBI: BUIOBOM COCTaB
U COCTaB JIOMUHAHTOB, IPOEKTUBHOE MOKPHITHE, YPOXKANHOCTD, ydacTHe BUAOB-UHANKATOPOB JUTPECCUU U
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OJTHONETHUKOB (Artemisia frigida, A. adamsii, Potentilla bifurca, P. acaulis, Ephedra sinica, Cleistogenes
squarrosa, Carex duriuscula, Chenopodium viride, Ch. acuminatum, Ch. aristatum, Salsola collina, Axyris
amaronthoides). BbU1o BBIENCHO 5 cTeneHel aurpeccuu: | cTeneHbh — KIMMAaKCOBBIC DPACTUTEIbHBIC
coobmiecTBa, Il cTenens — pacTUTENbHBIE COOOINECTBA CO CJIA0BIM AHTPOIMOTCHHBIM BIHMSHUEM (TUTOIIAU
¢ HapymieHHoCThl0 1 u 2 creneHu 3aHuUMaOT 39.95% teppuropun). 34.51% nnomanu npuxonarcsa Ha 11
CTEINEHb AUTPECCUU, KOTOPasi COOTBETCTBYET CpPEIHEU aHTPOIOICHHON HArpy3ke Ha pacTUTEIbHBIN MOKPOB.
OctanbHbie 26.51% Tepputopun aiiMaka OTHOCSATCSA K CHJIBHO JUTPECCUOHHBIM IV U V cTeneHsM, korjga B
BHJIOBOM cocTaBe orMmeuaercs 4—10 BunoB, a 80—100% pacTUTETHOTO MOKPOBA CO3AAI0T BUABI-UHINKATOPHI
qurpeccun. XOTs Pe3yJIbTaThl UCCICIOBAaHM B aiiMake HEe KaracTpO(UYHBI M0 CPAaBHEHUIO C IIEHTPATHLHBIMU
Y 3anaJIHBIMU alilMakaMu, HO BCE e, MOKa He MO3JIHO, TPEOYIOTCS 0COObIe MEphI MO PaIOHATBHOMY
HCIOIL30BAHUIO MACTOMIIL.

JopHon aiimar Hb 123,5 MsH aM KM HyTar J3BCrapTai 6eree 1 MOHI0JI OPHBI 3YYH XsI3raapT OPILIHHO.
DU3UK ra3ap3yiH My>KJIQITHIH XyBbJ TyC aUMIUIMH UXOHX HyTar Hb JIOpHO MOHIOJIBIH TaJIbIH UX MYXKHU/]L
Oarrax Oereej epeHxHiinee A.T.1 560990 opurM MeTp OHAOPTIH yxaa ryBIIT TaJbIH OaiianTaiiraapaa
oH1y10T oM. HyTruiiH 3yyH Xacr39p opimx XsHransl HypyyHsl candap yyic Hb 1000—-1500 meTp ennep
epreraceH. bapyyH xoi x3carT XsHTUIH HypyyHBbI 3axbH yyinc 1300 M eHaepTdit DpasHuil Hypyy
OpIIMHO. AWMIMIH HYTTUIH OapyyH X3C3r Hb XOHTUHH HYpPYYHBI 3aXblH HaMXaH YYyJC TOJTOATON
(MowuronsiH I'azap3yitH ..., 2007). H. ©On3uiixyraruiin (1986) Monron opHbl ypraman — rasap3yiH
My>kiaaap MoHroi JlaryypbIH yysbIH OWT X33pUIH TOMPOT, XAHraHbl HYraT X33pUiH ToHpor, JJopHoa
MOHTOJIBIH X33PHiITH TOMPOIT TYC TYC XaMaap/ar.

JlopHOR aliMIuiiH ypramiaH HOMpPOIT HOJIO®JIoX I'0jl XYYHMH 3YWIIC Hb Lar YYPbIH €0pwIeraell,
02TUI3PHIAH TanxyIaraai, TyiMap OaitHa. MoHTo OpHBI OyX HyTraap MYHDKWICAH XKUIHHH TyHIaX
araapbIH Temreparyp cyyiuitn 60 xung 1.9°C-aap nynaapcan 6aiina (Yyp aMbCrajiblH ©0pUIeNTOH
caB LIMM TOITOJILIOO, Majl aX axyl eprex, AacaH 3oxuuoxyil, 2005). Xunuitn nynaan ymnupann
araapbIH TEMIIEPATyp OTIOM HAIMAIIIK Oaiiraa 6010BY TYYHUHIT laraaj Xyp TyHa1ac 30XHX XOMKIIH]T
©COX UaIaxryi O6aiiraa Hb MOHIOJI OPOH TOXMOJI0XK Oaifraa Xyypanimi, TaHaaaThIH TOJI IANTraaH
60s1HO. MOHTON OpHBI 3YYH Oycon Xyp TYHAJacHbl Oara 33pruifH €CeNT Hb HUMIOdp YYypIIMIBIH
ecenteec 5—6 naxuH Oara Oaiix rom (Hamarmopx, 2008).

2009 ouwr 6aiimraap HopHoxa aiimar HUUAT 1450.7 MsHTaH TONTOW Mall TOOJIOTACOH Hb YIICHIH
HUUT MasbiH 3.3% 6ok Oaitna (Craructukwmiin Oromuierens, 2009). DHd y3yymanT Oycan akMryyaraid
XapbllyylnaxaJ eHaAep OWII 4 TICOH CYYIMHH KWIYYA MalTdu CYypHH OOJIOH TOJI TOPXHU 33pAT
ra3pblH 3p3I XOBOO© OPUMBIH OTUIIPUIT KWINKWH JOPBOH YIUPIBIH TypIl TyXalH rasap HyTIHIT
SPr3)K COPIIH yprax yaABapbIr ajqjaraTan Hb amuniax OaitHa. CyMbIH TOBUWH 3praH TOHpoH 5—10
KM, aiMI'MIH TOBHUIH 3praH ToHpoH 25—40 kM-uiiH razap HyTar X3T alllMIIaraad JOPOUTOXK kUil Oyp
ypramJjblH Tycrar 0ypxoai Oyypax, 3yWIHiH TOO 11eepd, HIT HacT OOJIOH XOT ypramall UXCy»K OaifHa
(Apuynrapan, 2001).

MOHTI0J1 OpHBI TaJl X33PUKWH TYUMPHUIH UX3HX XyBb Hb JlopHOA MOHI0I11 rapy ypramiiaH HoMper
JIOPONTOX, Xyypaimux 6ac HAr manrraan 6ok 6aifHa (TyBmmaTOrTOX, Urgamal, 2007).

DHAXYY eryyidnaa Oalraib 1ar yyp, HUHTIM 3IHifH 3aCTHITH HOXI1IeJT Oaiii1aac YY1 H ypramian
HOMPOTT Y3YYJDK Oaiiraa coper HeJIeeJUTHIAT WIIPYYJIdH, JJopHOI allMTUitH HOMPOTHITH TOJIOB Oail ITbIT
YHOJICOH CyAalraaHbl AYHTIAC TOIMIYYDK OaiiHa.

bun xpuita cynanraar 2008 ong Monroia-OpocklH XxaMTapcan OnoioruitH skcnenuiy, 2008—
2009 onp I'oBuiiH 63:1433p TOCTUIH XYPAIH] TYC TyC SBYYDK, HUMT 208 MIMPXST re000TaHUKHITH
OypaH Omunrmai, 950 yyT yprambie 193K myrnyyiacad. [eoboranukuitn omuurmnuiir 10 m X 10 M
tanbaiin yinasxk, eBcier ypramibia apsuiir O. [Ipyaeruitn xyBuapaap, COOTHUIN apBUIT Ooaranuiir
TOOJIOX apraap TyC TyC TOOILIOX, TYCTariitH OYpXd1l, ©HA6p, Y33TIII3YH Y€ MAaThIT TOTTOOCOH OO0JTHO.
VYpraup mpxukuidr 2008-2009 oug tyc 6yp 50 Tanbaiin 10 marantrait 1 M rommouToit ToWprooc
ra3pblH rajapryy/ mypryyi3H Xxaluiax 3aMaap aBcaH.

VYpramiiaH HOMpPOTruiH TeneB Oaiang YHAIr? XHUXIP3 Oun cyynuitH 2 sxun xuiicdH 208
OMYUIIIDIUIT SKOJNOTH-(PUTOLIEHOJIOTHIH 3apyrMaap aHTWDK, JlopHOA alMIuiiH ypramaiKIIbIH
1:500000 xamx33¢T 3ypruiir 30xuoH amuracad. Men 2008, 2009 onyynbIH 8 1yraap capblH CaHCPBIH
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3yparT OOJIOBCPYYJIAJIT XUIX 3aMaap almriacad 00JHO. YpralbiH HHASKCUIT HUIT 20 aHT U] aHTHIDK
6os10BCcpyyicaH (3ypar 1).

NZ00VE 114°00°E 116°00°E 118°00'E 120°00°E

50°0'0"'N

48°00"N

48°00°'N

M1:2 500 000

46°0'0"N

/1—&/
e \

N2°00'E 114°00'E M6°00E NM8°00'E 120°00°E

3ypae 1. Nopuon avimruiin 2008—2009 onbI 8 myraap capbIH yprausir
YpraMamkiiblH HHAEKCIIP aHTHIICaH IYH

bun ypramiian HoMperuiiH Te16B OAMIIIBIT YHAIIXIID Japaax Y3YYIATYYIUNT manryyp 601roH
aBcaH. YYH/:

1. VYpraman OyAraMaiuiiH aHTHIIaa
VYpraman OyAr3MIIIMKAH TyCcTaruitH OYpXoll, XaraHbl OYpXoIl
VYpramain OyIrsmMaInifH 30HXUJIOTY yprama, 3YWJIuiH Oasiar
Ypraupia XaMx39
TanxnaraibiH HTHANKATOP 3YMIYYAUIH OYIATIMIAI 19X OPOII00
Hbr HacT ypramiyyasiH OyAraMInit A3X OpoIIoo
AliMar, CyMJIbIH TOB, CYYPHUHTYYIbIH OaipIIui

VpraMnaH HOMPOT JJOPOUTOXOA OYIrIMUTHIAH TycraruiiH OypXxa1 Oyypax, 3yWIHIAH TOO [[00pex,
YHJAC3H ypramiiyyablH OpOJILIOO Oyypd, HAT HAcT OOJOH TaJXJAr[JIbIH HHJIMKATOP YpPramilyyJblH
OpOJILIO0 HAMATIIYK, ypralblH XaMXK?33 Oyypaar O0JIOXbIT OJIOH apBaH CyUIaaqu]l X3IUNHH TOITOOT00
OaifHa.

TanxyiarJuiblH MHAUKATOpP Ypramiyyl ypramaiDiKiIbIH Oyc Oyciayyp, XOBIIMHXK Oypa HAI331
suraatail Oaiimar. JlopHon aWMTUitH XyBbIl OWJ ypramyiblH HOMPOTHHH TOPOWTIIBIH WHIUKATOP
ypramai 0oJTOH Japaax 3YWITYYIUWT COHTOX aBcaH. Y YH: Artemisia frigida, A. adamsii, Potentilla
bifurca, P. acaulis, Ephedra sinica, Cleistogenes squarrosa, Carex duriuscula, Caragana HAT
Hact ypramuyynaac Chenopodium viride, Ch. acuminatum, Ch. aristatum, Salsola collina, Axyris
amaronthoides.

Jpapx manryyp y3yyJIATYYIUUT YHISCIAH ypramiaaH HOMPOTUUT ©OPpWIOTJIMAH TYBIIHMHII3P
5 33pamIaN XyBaax, 3ypariacan 0oiHo (3ypar 2).

NN AW



145

12°00'E

N400E 1ME°00'E 118°00°E

50°00"N

48°00°'N

48'0'0"N

M1:2 500 000

46°00"'N

1M2°00E 14°00°E 116°00"E Me0UE

3ypaz 2. lopHOA aliMIUiiH ypramilaH HOMpPOTHiH YHIII33

Jloopx XYCHAIT3/ ypramjaH HOMPOruilH YHIII3HUN 5 33panmanuir OyAraMIIuiH Tycraruin
Oypxal, 3yWnuiiH Gasuiar, JOpPOMTIBIH MHIMKATOP YPraMilyyablH OYIAraMIa J3X OPOJILOO 33PTHMTr
XapbLlyyJlaH Y3YYJI3B.

JlopHon aliMruiiH ypramiaaH HOMPOrHiiH TeaeB OalUIbIH YHIII3?

Bbynramanuiin iip;igzm Tanbaie XaM¥KI?I
3apara TyCraruita 3yinuitH T00 yprazllvmyy/:[fm
K X
5 . Oypxou 319X XYBb i YBHAP
I OPAIOTAGOrYH (40) 60-90% | (26)35-48 0 35314 28.59%
OvIoy caiii
II Bara eepunerncen 50-80% 22-41 0-20% 12798 10.36%
III JyHn eepunerncex 30-65% 15-27 20-50% 42632 34.51%
v Hopoiitcon 20-60% 6-15 50-80% 31078 25.16%
v X3T MOPOHTCOH 55-70% 4-10 80-100% 1678 1.35%
Huiit 123500 100%
I — 39pommmn. Oepunerneeryit AT Hb XYHHH Yil aXwiaraanbl HeJlee Oapar WipIaryi

KIIMMaKCUHH maraH) Oaliraa ypramMay OyiaramMuTyya oM. DHJ ronayy XsHraH, X3HTHWH cayidap
yyi1 Hypyyaaj Tapxax YeTdIHT, ajar eBCT, 3yp ©BCT HYI'bIH X33p, YYJIbIH X33p Xamaapd OaitHa. Yyic,
[[aB TOJITOJIBIH OPOM, PHIIP XAXKYYTHIH UyIlyypXar YETIHT, ajlar ©BCT YYJBbIH X3PHUIH OYIATIMITHIAH
TycraruitH Oypxou Oara (40%), 3yinmidin Oasiar XapblaHryi meestep (26) Xaauid 4 TagHbl SMap
HATOH HOJIOOH]] 0ara epTCeH TYII YH 333N opyyicad. I, I 33pammanuiin X0OpoHIbIH siraa Oara
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€POHXMI166 TOPONTIBIH MHAUKATOP YpPramiyydblH OpOIL0Or00pOo saraatail. OH3 X0Ep 33pANIAI
JlopHOI aliMIUifH HUIT ra3ap HyTruitH 39.95% xamaapu 6aiiHa.

I 33pommana XyHUR Yl axusutaraansl nryyq 6a mryyn Oyc Hellee ToI MIISPCIH, Lar yypblH
©OPUWISNTOH]] AM33T TaJ Ta3pbIH XIIPUHH OyAraMIUTYY OartaHa. DHJ ToLyy TOM XsUIFaHAaT X39pUiH
OJIOH XyBUJIOapyya O6arrana. Huidt razap HyTruiin 34.51% Oyroy rypaBHBI HATHHT 3337k OaiiHa.

Yncan 26.51% Hb ypraman HOMperuitH XyBbJl JOpPOHTCOH OaifHa. YYHI XYHUH Tepei Oypuiin
Y akuiaraaHbl HeJlee, O3ITY39pUNH TalmXjarnai, OJOH >KWIMWH TaH, XOPCHUN 33031 33pTHiiH
yJlMaac ypramal OyIraMIdI1 eepusieriexk, YHICIH ypramiayyablH 33J19X XyBb Oaracak 3H3 OpOH 3aiir
HAT HAcT OOJIOH JOPOWTIIBIH MHJIUKATOP YPraMilyya 33JI9H yprax, Xo€paord OyiaramMIuIyyIuir oui
60JIrox3. Xa3aap ©BCT, XapraHar, TaaHaT 33paT 3YIINIHH OypaIIPXYYH Mar, ypramaia HoMper Tauup
cUMpar Oyaramuuyy 6arrana. MXsHXA33 yAUMH Laraad OroTHHI KOJIOHU UXT3H. TeB cyypHHIHiiH
3praH TOHPOoH 6—10 KM, HYYyp, YCT LSTYYIUIH OpYUM YHICOH ypramai OyJAraMani YHACIIPID YCTax
JlaH HAT HAcTyy[ OOJIOH 333pr3H3, XapraHa, yiaaDK, UMT THUT3H? 33par 1186H 3YHIHNHH ypramiaac
OypIcoH OYIramMad 30HXWIDK OaifHa.

JlopHOA aliMar Hb MaJIbIH TOO TOJITOM XapbUAHI'yH LIOOH, ra3ap HyTar TOM, XYH aMbIH TOBIIOPOJI
Oararait Tyn TeBuitnH O6onon bapyyn OycuiiH aiimryynrail xapbllyynaxaJ ypramjaH HOMpPeIrwiiH
JOpPONTONI XapbllaHTyil Oara OaifHa Ik Oun nyrH»k OaifHa. JlopHOX aliMruiiH XyBbJ ypramal
HOMPOTI'MHUT JAOPONTYyI K OyH rosl manTraaH Hb O3JTY33pUIAH TaNXJIATIJIBIH 33PATLR3 LAr YypblH
Xyypammn 6ok Oaiiraa Hp xapargax OaifHa. 1975 onx X3Bnaracs H MOHI0 OpHBI ypramMaiKJIbIH
3ypartail Xxapplyynaaxaja xaszaap eBCT (MOHIos OpHBI..., 1975), Taanat X33p TAIK, 3Yp ©BCT X33PHH
Tapxal MX33X3H XyMUIZcaH Oaiiraa Hb ypramjaH HOMpPer HIJISHXYHI23 HXI3X3H Xyypauimk
OaiiraaruiftH uipsi O60JHO.
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