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Ecological status of landscapes in Ulaanbaatar was assessed using data on heavy metal content in snow
cover, soils and tree vegetation. Combination of landscape-geochemical and technogenic factors which cause
formation of heavy metal technogenic anomalies in the urban soils was determined.

AKTYaJIbHOCTh  DKOJIOTO-T€OXMMHUUYECKHX HUCCIENOBAaHUM Ha TeppuTopun YiaH-baropa
oOycioBieHa OBICTPBIMH TEMIIAMH €ro pocTa: 3a mnocieaHue 10 5eT HaceleHue CTOIUIIBI
yBenmuumwiock ¢ 600 Teic. 10 1 MIIH 9elnl., YMciIO aBTOMOOWIIEH BBIPOCIO BTpPOE, HAOIIOAAETCS
MOBEM IIPOMBILUIEHHOTO MPOU3BO/ICTBA. YCUIIEHUE TEXHOTEHHOTO Mpecca Ha OKPYKAIOUIYIO CPeay
COTIPOBOXK/IAETCSl 3arpsA3HEHHEM BO3yXa M BOJbI, HAKOIUIEHUEM IOJUIIOTAHTOB B IMOYBEHHOM U
PacCTUTENHFHOM MOKPOBE, YTO MOXKET BBI3BaTh YXYIIICHHUE YCIOBUH KU3HH ropoxas. Llenas paboTs
— OIICHHTHh COBPEMEHHOE JKOJOTHYECKOE COCTOSHUE JaHAma(ToB T. YiaH-baTtop Mo JaHHBIM O
CoZIep KaHUM TSKENBIX MeTa/IoB (TM) B IEMOHUPYIOMIMX CpelaXx — CHEre, MOYBEHHOM MOKPOBE U
JPEeBECHOM pacTUTENBHOCTHU. B 3a7aun vccnenoBaHus BXOIUIIH:

— OIpeneNieHNe XapaKTePUCTHK TeOXUMHUYECKOT0 (JOHA U ero TeXHOTeHHOU TpaHchopMaiuu B
pa3HbIX (DYHKIIMOHAJIHHBIX 30HAX TOPOJIA;

— BBIABJIICHHE IPOCTPAHCTBEHHOW CTPYKTYypbl TEXHOT€HHBIX aHoMamud TM m KoMIuiekca
JaHAMAPTHO-TEOXUMUIECKUX U TEXHOTCHHBIX (haKTOPOB, 0OYCIOBIMBAOIINX UX (POPMUPOBAHUE;

— JKOJIOTO-TEOXMUMHUECKasl OIlEHKa 3arps3HeHHs ropoAckux JanamadToB TM.

Memoovr u mamepuanvl. I'eOXMMHUYECKHE HCCIEAOBaHUSA B L. YiaH-baTop BBINOIHSINCH
CoBmecTHOM Poccuiicko-MOHTOIBCKOM KOMIUIEKCHOM Oumonornueckor skcneaunueit PAH u AH
Mownronuu B 2007-2009 rr. Onnpo6oBaHue OYB MPOBOAUIOCH TT0 S00-METpOBOI CETKE U3 BEPXHETO
0-5(10) cM n1epHOBO-TYMYCOBOTO TOPHU30HTA. B KauecTBe MPUPOIHBIX 3TAJOHOB HCIOIH30BAIUCH
¢oHOBBIE TIOUBHI 3amoBefAHUKOB bormo-Yma, Topxu Topamk u comoHa Antan-bymak. ITouBs
PEKpealmoHHONW 30HBI, TPEACTABISIONINE TOPOACKOH (PoH, OTOMpamNCh B MapKax, Ha Jyrax U B
OoTraHnueckoM cany T. YnaH-batopa. Bcero 6su10 oto6pano 96 mpo06 mous. [l XapakTepuCTHKH
BBIOPOCOB TOTIIMBHO-IHEPTETUYECKOTO KOMIUIEKca ObLTH Moiy4deHbl 00pasiibl 30161 TOLI-3 u Oyphix
yriei u3 Tpex MecTopoxaeHui BOiu3u Yinan-baropa — Hanaiixa, baranypa, Uynyra. [lapannensHo
Cc ompoOOBaHMEM TIOYB OTOMPATUCH MPOOBI JPEBECHOW PACTUTETBHOCTH — JIMCTHEB TOMOJIA
naBponuctHOro (Populus laurifolia) m XxBou MUCTBEHHUIBI cUOUpCKOH (Larix sibirica). Becero 6b110
otoOpaHo 25 006pa3loB XBOU JUCTBEHHUIIBI U 84 — JIMCTHEB TOMOJSI, KOTOPbIE MPOMBIBATINCH BOAON
JUTSL YIAJICHUS 3arpsI3HEHUS C TIOBEPXHOCTH TMCTheB. CHEroMepHasi CheMKa MPOBOAMIIACEH B (heBpasie
2008 r. mpu pparmeHTapHOM CHEKHOM MTOKPOBE U CPEAHECYTOUHOM TeMIiepaType Bo3ayxa—20,-25°C.
[TepBuunas 06padoTka 20 0TOOpaHHBIX MPOO BKIIIOYAIA pacTallJIMBaHUE CHeTa U (GUIBTPOBAHUE IS
paszzeneHus TBEPIOH 1 KHUIKOH (as.

Jist ananm3a ObUTH BRIOPAHBI AJIEMEHTHI, OTHOCAIIIUECS K pa3HbIM KiiaccaM omacHocTu: Cd, Pb, Zn
(I kimacce), Co, Ni, Mo, Cu, Cr (Il kiacc), V, Sr (11l knmacc). Banossie conepkanusi METaIOB B IpoOax
OTIPE/IETISUTUCh MACC-CIEeKTPaIbHbIM U aTOMHO-3MHUCCHOHHBIM METOAAMU C MHIYKTUBHO-CBSA3aHHON
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mwiazmoii (ICP-MS) Bo BcepoccuiickoM Hay4YHO-HCCIIEAOBATEICKOM HHCTHTYT€ MHUHEPAITBLHOTO
coipbst (BUMC) na npubopax Elan-6100 u Optima-4300 (“Perkin Elmer”, CILIA). OcHOBHBIE (hr3HKO-
XMMHUYECKHUE CBOHCTBA N0YB (cofepskaHue rymyca, pusuueckoit muuel, CO,>, SO, >, pH), Biusiomnue
Ha HaKOIUICHHE MOJUTIOTAHTOB, UCCIIEA0BAINCH OOIIECTPUHITHIMU METOIaMHU.

[Tony4yeHHbIl aHAIUTHUECKUN Marepuan ObUT CIPYNIUpPOBaH MO (PyHKIMOHAJIBHBIM 30HaM U
obOpabotan B mporpaMMHBIX makerax Microsoft Excel u Statistica 7.0. [Iyist mo4B ¥ pacTUTENHHOCTH
Ha OCHOBE CPEIHHUX COJEp)KaHUM ISl KaXIAOW (PYHKIMOHAJIBHOM 30HBI M ISl TOpPOAA B ILIEJIOM
PacCcUUTHIBAIUCH KO (OULIMEHTHI KOHIIEHTPAIIMH U PacCesiHUSI, TO3BOJIAIONINE OLIEHUTh HAKOIIJICHHE
WIH paccesiHIe XUMUYECKHX 2JIEMEHTOB 110 CpaBHEHUIO ¢ 100anbHbIM (KK, KP) u pernonanbHbM (Ke,
Kp) ponom (Bunorpanos, 1962; I'eoxumus..., 1990). [lTouBeHHO-TeoXMMUYECKOE KapTOTpagrupoBaHue
BeITIONTHEHO B makete ArcGIS 9.3 (metox IDW).

J171s1 BBISICHEHUS POJIA PUPOAHBIX M aHTPOMOTEHHBIX (DaKTOPOB B IPOCTPAHCTBEHHO-BPEMEHHOM
BapuabenbHocTd TM B MoOuBaxX HCHOJIB30BAJCS METOJ] PErPECCHOHHBIX JIEPEBBEB, KOTOpHIE
noctpoensl B nakere SPLUS. Meron no3BosisieT nMporHo3upoBaTh ypoBHU coiepxanHus TM mpu
Pa3IMYHBIX COYETAHUAX (PAKTOPOB, a TAKXKE OLEHUTh UX 3HAYUMOCTh. ACCOLIMALIMU 3JEMEHTOB B
MOYBaXx BBISBICHBI METOJIOM Ki1acTepHoro ananu3sa (anroput™ Complete Linkage), crenens cxonctpa
B MIOBEJICHUU METAJUIOB XapaKTepU30Baslach KOAPPHUIIMEHTaMU KOPPEISLUH.

OKOJIOTMYeCcKass ONAacHOCTh 3arps3HEHMs] CHEKHOTO M ITOYBEHHOTO IOKPOBOB OLIEHMBAJach
Ha oOcHOBe Kod(duuuenta cymmapHoro 3arpsisHeHuss Zc (I'eoxumwus..., 1990). CocrosiHue
PaCTUTENHFHOCTH ONPEIEIIAIOCH C TOMOIIBI0 OMOre0XMMUYECKUX MoKasareneii (ABeccaaoMoBa, 1987,
Kabara-Ilenauac, [lenauac, 1989). Jlns noys npoBoauiiach Tak)Ke CAHUTaApPHO-TUTHEHUYECKast OIICHKa
1o ycraHoBieHHbIM B Mouronuu u Poccun Hopmatuam — [1JIK n OJIK xuMuueckux 31eMeHTOB
(Morty3o0Ba, besyrnosa, 2007; HopxroroB, barxummur, 2008). IIpu oTHOCHTETHPHO paBHOMEPHOMN
CeTH OIMPOOOBAaHMS MPOLEHT IUIOUIAAN 3arpsi3HEHHBIX MOYB OMpPEAETSUICS KaK YHCIO pa3pe3oB C
npesbiieHrneM [1JIK nmo oTnenbHeIM MeTasuiaM, OTHECEHHOE K OOIIeMy KOJIMYECTBY pa3pe3oB Ha
TEPPUTOPUH rOpPOJA.

Xapakmepucmuka oovekma uccneoosanus. CTOTUIHBIA PETHOH PACIOIIOKEH B YPIHHCKOU
KOTJIOBUHE, KOTOpas AipeHupyercs pexo Tomoil n ee mputokamu. Co BCeX CTOPOH KOTJIIOBUHA OKPYKEHA
OTpOraMu FKHOM yacTH X HTAHCKoro Haropbsi — bara-XsHT134. KopeHHbIMU OpogaMu YpruHcKon
KOTJIOBHHBI SIBIISIFOTCSI TPAHUTBI, METaMOP(UUECKHIE TIMHUCTBIE CIAHIIBI M MECTPOIBETHBIEC TJIMHBI,
4acTo cofiepKalliye JerKopacTBOPUMBIE COJIU U THIIC, TECKH U KOHIIIoMepaThl. CaHIIbl CPaBHUTEIBHO
OoraThl, a TPaHUTHl — OOEIHEHBI AIeMeHTaMu Tpymbl kene3a Fe, Mn, Cr, Co, Ti. B mectporeTHbIx
mMHaxX yBenudeHo cogepxanue Fe, Mn, Co, Pb, Ni (barxumur, 1999).

Cpenu mouBooOpa3yoIuX Mopo HanboIee pacpoCcTpaHeHbI IPOIIOBAATBHBIE U TPOIIOBHATILHO-
JIeJTIOBHANIbHBIE OTJIOKEHUS YETBEPTUUYHOT'O BO3PACTa, COJepIKaIINe KapOOHATHI KaJbIUsl, BKIIIOUEHUS
11eOHs, TalTbKU U XPALIAIIOTHRIX TOpoJ. OTI0KEeHU S pEUHBIX I0JIMH IPEICTaBICHbI, [TTaBHBIM 00pa3zoM,
MeCKaMH C OOJIBIIIMM KOJTMUECTBOM raJIbKU U TPaBUs, CYTIECAMH, peXKe CyIIIMHKAMU U ITTMHAMU, TaKxKe
C BKJIIOUEHUEM TaJIbKU. AJIJIIOBUN CPAaBHUTEIBHO O€/IEH 3JIEMEHTaMH, OKOJIOKIIAPKOBBIE COJIEP/KaHUS
Ha0monarTest ToNbKo st Mn, Mo, V, Co, Pb (barxwummur, 1999).

Jlnst pernoHa xapakTepeH pe3Ko KOHTHHEHTAIBHBIHM KITMMAT ¢ O0IBIIMMU TOJJOBBIMU U CYyTOYHBIMU
KoJe0aHUsIMU TeMIIepaTyphl Bo3ayxa. M3-3a 0€3BETPEHHOr0 aHTHLMKIOHAIBHOTO PEKUMa IOTO/IbI
B 3UMHEE BpeMs (POPMHUPYIOTCS yCTOMYHMBBIE TEMIEpaTypHble HMHBEPCHH, CO3/AIOLINE B TOPOE
9KOJIOTMYECKHU HEOAaronpUsTHYIO0 OOCTaHOBKY, CBSI3aHHYIO C IOBBIIIEHHBIM COJIEP>KAaHUEM B BO3IYXE
MHOT'MX TOKCHUYHBIX BEIIECTB, KOTOPbHIE IOCTENIEHHO JEMOHUPYIOTCS B CHEKHOM ITIOKPOBE U B BEPXHUX
TOPU30HTAX IOYB.

PernoHnpuHaIIeKUTKIKOTOHHOM 30HE FoskHOM CrbupuuLlenTpansHON A3uu, rie pacipoCcTpaHeH
YHUKaJIbHBIN TUN JaHAIa(Ta — TOpHask SKCIO3UIMOHHAs JIECOCTEb, IPEICTaBICHHAsl Ha CKIOHAX
CEBEpHBIX HKCIO3ULIMKA JeCaMM, NOJ KOTOPBIMU Pa3BUBAIOTCS CE30HHO-MEP3JIOTHBIE JEPHOBBIC
TOpPHO-JIECHbIE TIOYBBL. CKJIOHBI FOKHOM JKCHO3MLIMU 3aHATHl KyCTapHHUKOBO-CYXOCTEIIHBIMH H
JTYTOBO-CTEITHBIMU PACTUTEIBHBIMU COOOIIECTBAMH, KOTOPBIE ITPH NIEpeX0/ie Ha PABHUHY CMEHSIOTCS
CYXUMH CTEMsIMH Ha TOPHBIX YEpHO3eMax M KallTaHOBBIX MouBax. /[ GOJBIIMHCTBA MMOYBEHHBIX
pa3HOCTEH XapaKTEepHO HU3KOE coaepkaHue rymyca (1o 4%) mpu 3HAYUTENbHON MEOHUCTOCTU U
Jla’ke KaMEHUCTOCTH Beex ropu3oHToB (Horuna, 1984). B nonunax pex opMHUpyIOTCs aJTIOBHANIBHBIC
JIEPHOBBIE KaMEHHMCTO-TaJI€YHUKOBBIE IIOYBBI C JIYTOBBIMH COOOIECTBAMHU, HBHAKAMHU M pexKe
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TOIOJICBO-JINCTBEHHUYHBIMH YpPEMaMH, B CTAPHUIIAX — JYTOBO-O00JIOTHBIE IOYBHI.

I'opon Vinan-barop sBiseTcsi KpyNHEWIIMM IIPOMBIIUICEHHBIM LEHTpoM Mounromuu. Ero
[EHTPATBHYIO YacTh Ha MpaBoM Oepery p. ToJbl 3aHUMAOT COBPEMEHHBIE MHOTOATAXKHBIE JKUIIBIC,
aJIMMHHUCTPATUBHbBIE U TOPTOBBIC 3AaHUs. PalloHBI IOPTOYHON 3aCTPONKHA OOPaMIISIOT IIEHTpaIbHbIE
paifoHBI ropoja, MOJHUMAsACh Ha IOKHBIE, I0r0-3arafHble U I0r0-BOCTOUHbIe OTporu bara-XsHTasl.
OcHOBHast 4acThb MPOMBIIIIEHHBIX NpeAnpusaTuil u Bce TOLI pacnonoxeHsl B 3a1alHON 4YacTH ropoAa.
31ech HaXOIATCS TPAHCTIOPTHBIE 1 METAJNTIOPEMOHTHBIE IPENTPUSATHS, KOMOMHATHI CTPOHMATEPHATIOB
Y 3aBObI 110 MTPOU3BOACTBY I11€0HS, O€TOHA, IIeMeHTa U JIp. THTeHCUBHO pa3BUBAaeTCsS TEKCTUIBLHOE
MIPOU3BOJICTBO, (PYHKIIMOHUPYET PsA MPEANPUATHIA MUILEBOH OTpaCciH.

OHUM U3 0CHOBHBIX HICTOYHHMKOB 3aT PSI3HEHHS TOPOICKOM CPEIBI SIBIISIETCS TETIOOHEPTeTHYE CKU I
KOMILJIEKC, TAe CXurarmoT Oypsle ymiu. bypele ymm MecTtopokiaeHuil BOmu3u YnaH-baropa
oborareHsl XanbkohuiIbHBIMU d51eMeHTamMu Se, Sb, Cu, Bi, Pb, a Taxoke W, Be, Mo — anemenTamu,
XapaKTepU3YIOLUIMMH T€OXUMHUYECKYIO CIEeIUaln3aliio YIIEHOCHOro OacceiiHa. 3ona yHoca
KOHIEHTpupyeT W, a Takxe MpupoaHbie paarnoakTuBHble d1eMenTsl Th u U u obennena Se, Sb, Hg,
Te, Bi u Pb, xoTopsle, mo-BUANMOMY, IEPEXOJAT B ra30ByI0 (azy, paclpoCcTpaHsAoTcsa B atMocdepe u
HaNpsSMYIO HEraTUBHO BIIUSIOT HA 37I0POBbE JHONIEH.

I'eoxuMHYecKasi OLIEHKAa COCTOSIHUS KOMIIOHEHTOB IOPOICKHUX JaHAmadToB

CHedtchblil nOKpo6 TIO3BOIISIET OTNPENEIIUTh CyMMapHBIE TApaMeTPhl 3arpsi3HEHUsT IPU3EMHOTO
ciosi atmocepbl B xonoaHbd ce30H (Bacunenko u nap., 1985; Dxoreoxumus..., 1995). Ananus
COCTaBa CHETOBOI BOJbl — (hUJIBTpaTa U TBEPAOTO OCaIKa — IOKa3ajl CyIIeCTBEHHbIE U3MEHEHUS B
CoZiep KaHUM TOJUTIOTAHTOB TI0 CPABHEHUIO ¢ (POHOBBIMM TEPPUTOPUAMHU. B yCloBHsX ropona pesko
BO3PACTAET UX MMOCTYIUICHHUE C a9PO30IISIMH, IIPOUCXOHUT 000TALIEHUE CHETOBOW BOJIBI paCMEOPUMbBIMU
¢opmamu TM, pacIioNararOInXcs B CIACAYOUINA P (HIKHUH nHIEKe — 3HadeHue Ke): Mo, Ni,
3’ZSrwsCo13,92n4,5V3’3Pb3,1CudezﬂCrm. Haxopsmmecs B sxuakor ¢ase 37eMeHThI IPH TasHUN CHETa
MIOTIAJIat0T B IOBEPXHOCTHBIE U TPYHTOBBIE BOBI.

[Toutn Bce STH 3JIEMEHTHI B TOBBIIICHHBIX KOHLEHTPAIUAX coiepxarcs B OypbIx ynsx. B
WH/IMBUYATBHBIX OTOMUTEIBHBIX CUCTEMaX IOPT TEMIIepaTypa ropeHus HIKE, YeM B TPOMBITIIICHHBIX
ycranoBkax TOLl, 4To NpUBOIUT K pa3Nu4MsIM B CTPYKTYpe BHIOPOCOB M HAOOpE MOJITIOTAHTOB IO
30HaM. B mpoMbllluIeHHON 30HE MaKCHMallbHble KOHLIEHTPALMU B CHETOBOI BOz€ BBIABIEHHI Y Ni
(Kc=41.0) u Zn (6.4), B ropTrounoii 30He — y Mo (278), Sr (46.4), V (7.2), Cd (5.7). Co (17.5), Pb
(3.0), Cu (3.0), Cr (1.7) B paBHO#1 CTEIIEHN HAKATUITMBAIOTCS B 00EMX 30HAX, MOCTYIIas ¢ BEIOpOCcaMu
TOTTUBHOM 3HEPreTUKH, MPOMBIIIIECHHOCTH M aBTOTPAHCIOpPTA. 30HA MHOTOATAXKHOM 3aCTpPONKH
OTJINYAETCS CPAaBHUTEIHHO HU3KUMH KOHLIEHTPALIUSIMH MOJUTFOTAaHTOB.

Memannvl, naxooswuecs 8 meepooil ¢haze, MOCTYNAIOT C TBIICBBIMH BBIOPOCAMH, KOTOPHIC
M0 Macce 3HAYUTEITHHO TPEBOCXOISAT adpo30ibHBIE. B3Bech MeHee MUTPAIMOHHO CIIOCOOHA MO
CPaBHEHMIO C XHUAKOH (ha3oi W mocie TasHUS CHEra MOXET OCTaBaThCsl B MOYBAX, MPHUBOAS K HX
3arpsi3HeHuto. CozepikaHue MOJUIIOTAaHTOB B TBEPIOW (paKIMU MO CPAaBHEHMIO C (JOHOM OTpa)kaet
psn Sry Mo, Zn, Ni, Co,,V, Cr, Pb, Cu Cd , Haubonbliee HakoIICHHE TaKKe XapaKTCPHO
JUTSL 2JIEMEHTOB, MOCTYMAMONIMX ¢ BBIOPOCAMH TOIUIMBHOW DHEPTeTHKH, OJHAKO MX COICpIKaHUE B
MBUIEBBIX BBIMAJACHHUSIX BO MHOTO pa3 MEHBIIIE, YeM B a3p0o30siX. B mpoMblIiieHHOM 30He Hauboee
akTuBHO KoHIeHTpupytorcsa Zn (Kc=4.6) u V (3.0), B 30He opTo4HO# 3acTpoiiku — Mo (6.6), Sr
(4.5) u Ni (3.6). OmunakoBo UHTEHCUBHO B 00€ 30HHI octymnatot Co, Cr, Pb u Cu (Kc=2.0-2.9). B
MOYBaX MHOT03Ta)kHOM 3acTpoiiku TM B TBepnoil ¢asze Hakamnupatorcs cinabo — Ke < 1.5.

I[To komuuecTBy TM CHEXXHBIHM MOKPOB XapaKTEpU3yEeTCsl CyMMapHBIM MTOKa3aTelleM 3arps3HeHUS
xuIKor ppakuuu Zc =240 (BbICOKasi CTENEHb 3arpsi3HeHNs ), B3BelIeHHOH (pakimu — 14.4 (Hu3kas
crerieHb). Cpenu (yHKIMOHAIBHBIX 30H MAaKCHUMalbHOE 3arpsi3HEHHE BBISBICHO B IOPTOYHOU
3aCTpOMKE: COOTBETCTBYIOIINE 3HAUeHUs1 Z¢ paBHbI 431 u 23.3.

Ilougennwiit nokpos. ConocrapieHue cpeqHux cogepxanuii TM B mouBax (OHOBBIX YHaCTKOB C
KJIapKaMU JTUTOC(Epbl OKa3ao, YTo MouBkl IpupoaHoro Gona odeanens! Co, Cu, Cr u Ni (KP=3.5—
5.4), nnsa Pb u Cd xapakTepHBI OKOJIOKIIAPKOBBIC cojiepkaHus. [ OpoicKre OUBBI 000TaIICHBI BCEMU
paccMaTpuBaeMbIMU 3JIEMEHTAMU OTHOCHUTENIBHO MpUpPOAHOro ¢onHa. HambonplmMm HakoIIeHHEM
ommyarores Pb (Ke=3.2) u Zn (2.6) — 31eMeHThI ¢ BHICOKOH TEXHOPHILHOCTHIO!. OTHOCUTEIHHO

' TexHO(MIBHOCTD - OTHOLICHHE €KETOJHON NOOBIYH MIIH IIPOM3BOJICTBA JIEMEHTA B TOHHAX K €ro KJIapKy B
murocdepe (ITepensman, Kacumos, 1999).
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uHTeHCUBHO HakarumBaroTcs Mo, Cr, Cu, Cd (Kc=1.9-2.1), cpenne — Ni, Co, Sr (Kc=1.5-1.6) u
cnab6o — V (Kc=1.3).

[TouBbl pekpealOHHOW 30HBI XapaKTEpU3YIOTCS HEOOJBIIMM HAKOIUIEHHEM 3JIEMEHTOB II0
CpaBHEHHIO ¢ TpupoAHbIMu: ansi O6onbmuHcTBA TM Kce<1.6, 3aMeTHOE HaKOIJIEHUE MPOSBISETCS
tonbko Y Mo, Ni u Cr (Kc=1.9-2.1). B nouBax k¢ MpOMBIIUIEHHONW 30HBI HAONIOAAIOTCS OAHU U3
CaMBIX BBICOKHX B TOPOJIE KOHIIEHTPAIHNI MOJUTFOTAHTOB. Tak, coaepkanue Zn npeBbiiiaeT (JOHOBOE
Oonee yeM B 3 pasa, conepkanue Mo, Cr, Cd, Pb — B 2-3 pa3za, Cu, Ni, Co, St — B 1.3-1.9 paza.
KOpTounble paltoHBI OTIMYAIOTCS CPABHUTEIBHO HEOOBIINM BO3PACTOM M €1a00il reOXMMHUYECKOM
TpaHchopmanmeil MOUBEHHOTo MOKpoBa: JuIst Beex anemeHToB Ke < 2.0, kpome Zn u Pb (2.3 u 2.9
COOTBETCTBEHHO). B 30HE MHOro3Ta)kKHON 3aCTPONKM HAKOIUIEHHE IOJIOBUHBI paccMaTpUBaEMBbIX
2JIEMEHTOB MPEBOCXOAUT MPUPOAHBINA (oH Oosee yem B 2 pasza, mpuueM g Pb u Zn 3nauenns Kc
MaKCHUMaJbHBI cpeln BceX (YHKIMOHAJIBHBIX 30H ropoaa (5.8 u 3.2 coorBeTcTBeHHO). B mouBax
BOJIM3H KPYITHBIX aBTOMarucTpanei sapukcupoBano Hakoruienue Pb u Cr (Ke=2.7-2.8), a Takxe Zn,
Cu, Mo u Cd (1.9-2.5). B menbmux xoHueHTpamusax ooHapyxensl Ni, Co u Sr (Kc=1.6).

Accoyuayuu TM oTpaxxaroT UX 00IIMe TEHASHIIMHN K aKKyMYJISILIMYA ¥ BBIHOCY U3 TOBEPXHOCTHBIX
TOpPU30HTOB MOYB. Bo Bcex pyHKIMOHANBHBIX 30HaX ropofa mpociexubaercs accoruaius Co—Ni—
V, kK kotopoil mHorga npucoenuHsiercst Cr, 00yciIOBI€HHAs COCTaBOM IMOYBOOOPA3YIOIIMX MOPOJ
— CIJIAHLEB M IVIMH, o0OrameHHbIX 3TUMH uieMeHTamu (barxumur, 1999). B roponckux mousax
chopmupoBanack TexHoreHHo oOyciosieHHas accomuarus Cu—Cd—Cr—Zn. B ¢oHOBBIX MOuYBax u
B peKpeannoHHo# 30He BhIesatorcs acconuanun Zn—Cd—Cu—Mo u Pb—Sr. CocraB acconmanmii B
MOYBaX IOPTOYHOM 3aCTPOMKHU OIM30K K TAKOBBIM Ha (POHOBBIX M PEKPEALIMOHHBIX TEPPUTOPHSIX.

s ananusa npocmpancmeennozo pacnpeoenenus TM OblU TOCTPOEHBI KAPThl UX COAEPHKAHUS
B MIOBEPXHOCTHBIX TOPU30HTAX FOPOACKHUX MOYB. B 3aBUCMMOCTH OT 0COOEHHOCTEN pachpeeneHus
METaJIbl MOKHO 00benuHuTh B 4 rpynmbl. [Toctymmenune mepBoit rpymnmsl (Zn, Cd, Pb, Cu)
00yCIIOBJIEHO B OCHOBHOM BbIOpOcaMu aBTOTpaHcnopTa. OHM KOHIEHTPUPYIOTCS B MOYBAaX BOJIb
HaunboJee OKUBJICHHBIX MarucTpaieid. Bropas rpymma snemMeHToB (St 1 V) 0TIM4yaeTcs MOBBIIIEHHBIM
COZIepKaHUeM B YIVISX, UCHOJIb3YyEeMbIX MPU OTOIUIEHHH, MOATOMY HakarumBaeTcs BOmu3u TOLl u
B IOpPTOYHOM 3acTpoiike. Konnenrtpamuu tpetbedt rpynmsl 3neMeHToB (Ni, Co, Cr) HapacTaroT B
CEeBEpO-3allaJlHOM HalpaBJIEHUH, YTO CBS3aHO C BBIXOAAMHU IIMHHUCTBHIX CJAHIIEB, OOOTAIEHHBIX
nmHu. [loBeiieHHOE conmepxanne 3Tux TM oTMedaeTcss TakKe B MPOMBIIUIEHHON 30HE, YTO MOXKHO
OOBSICHUTD JIEATENbHOCTBIO CTPOUTEIbHBIX NpeAnpuaTuil. Mo obpasyeT OTHeNbHYI0 IpyHiy. JTOT
AJIEMEHT B CTEMHBIX JaHAmAadTax MepexoAUT B aHHOHHYIO (OpPMY M CTAHOBUTCS TMOJIBHXKHBIM,
aKTMBHO MUTPHUpYS B MoJUMHEHHbIe mo3uuuu. [lostomy Hanbonpmme xonuentrpammuu Mo (Kc mo
10.4) nabmronarorcst BIOIb PEK, MPOTEKAIONINX Yepe3 YiaH-bartop.

B menom, B 3amamHOil yacTH TOpoja HAONIOMAIOTCS MEHBIIHME KOHIEeHTparuu TM, 4eMm B
BOCTOYHOM, YTO CBSI3aHO C €€ MEHBIIIeH 0CBOCHHOCTHIO, HECIUIOIIHOMN 3aCTPONKON U MpeodiagaHreM
3amaiHoro arMoc(epHoro nepeHoca. B ieHTpaibHOM 1 BOCTOUHOM, JABHO OCBOEHHBIX YacTSAX rOpojia
COJIEpKaHUE BCEX PacCMaTPHUBAEMBbIX MOJUTFOTAHTOB IOBBIIIECHO.

Ilpupoonvieuanmponozennuie hakmoput,onpeieNAIONUETOBEACHUE TIOUTIOTAHTOB, IEHCTBYIOT
JIBOSIKO: YacTh W3 HHUX CIOCOOCTBYET HAKOIUIEHHUIO 3JIEMEHTOB-3arpsi3HUTENIE B KOMIIOHEHTaX
nanmadTa, pyras 00ecrednBaeT uxX BEIHOC. VX BIMsIHME Ha ITPOIiecc akKKyMyJsui TM B TopoJICKUX
MOYBAX OIPEJENIEHO C MOMOIIBI0 MHOTO(AKTOPHOTO PErpecCHOHHOr0 aHaiu3a. MHTepperanus ero
Pe3yabTaTOB MPOBOIMIACH HA OCHOBE U3BECTHBIX T€OXMMHUECKHIX 3aKOHOMEpHOCTeH. BapbupoBaHue
koHIeHTpaiuii TM o1ieHnBanoCh B 3aBUCUMOCTH OT CJIEIYIOIIETO KOMITIEKca (PaKTOPOB M YCIOBHIA:
1) comepxanus rymyca; 2) konmuuecTsa (us. rmuHbl; 3) conepxkanus nonos CO* u SO,*; 4) pH;
5) aOCOMIOTHOW BBICOTHI, XapaKTEPU3YIOIICH TOJIOKEHUE TOYKH OMpPOOOBaHUS IOYB B penbede;
6) mouBoOOpa3yOUIMX NMOpoJ (AJUTIOBUH, CIAHIIbl, TIIMHBI, TPAHUTHI); 7) (QYHKIIMOHAJIBHOW 30HBI,
OTIpe/IeTISIONIEH BU UCIIOIb30BaHUS TOPOICKOM TeppuTopuu. Pe3ynsraTsl perpecCHOHHOTO aHalu3a
MoKa3alld, YTO pa3nuuus B cojepkaHuu TM orpenenstorcss pasHOOOpPa3HBIMU IO KOJHUYECTBY
M COCTaBy TpyNIaMH B OCHOBHOM ITOYBEHHO-TEOXMMHUYECKHX (akTopoB. CTeneHb WX BIMSIHUSA
XapaKTepHU3yeTCsl paHraMu, MOKa3bIBAIOUIMMH YMEHBIIEHNE UX 3HAYMMOCTH OT 1 110 5.

KonnuecTBO opraHMuecKoro BelecTBa B BEPXHUX TOPU30HTAX MMOUB OKA3bIBAET OIpeesoIiee
BaUsAHUE (C paHroM 1 wnau 2) Ha HAKOIUIEHME IOYTH BCEX PACCMaTPUBAEMBIX JJIEMEHTOB, 3a
uckiroyerreM Cr u Ni. MHOTHe MeTaI-opraHnyecKue COeTMHEHHS CI1a00OIBUYKHBI, U C YCHIICHHEM
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ryMUQUKaMd TPOYHOCTh ajcopOumu yBenuuuBaercs (KabGara-lIlengmac, Ilenmumac, 1989).
Conepxanue (U3NUECKON TIHMHBI B TIOBEPXHOCTHBIX TOPH30HTAX IOYB SIBISIETCS JJISI OCTAJIBbHBIX
aneMeHToB, kpome Cd u Mo 3ToT akTop sIBiIsSETCS MO 3HAYMMOCTH BTOPBIM.

W3menenue copepxaHusi cyiabdaT-noHa SBISETCA BeAyHIHMM (PAKTOpPOM, BIHUSIONIUM Ha
BapHabenbHOCTh KOHLEHTpauuid Pb u Sr, xoTopelie ymeHbIIaloTcs ¢ BozpactanueMm jaonu SO, B
noyBax. /111 Mo nanHbIi pakTop 3aHUMAET BTOPOE MECTO 110 3HAYMMOCTH, C ITIOJKUCIIEHUEM CPEJIBI €TO
KOHLeHTpanuu ysenuuusatorcs. Conepxanue nona CO,> BXOIUT B YUCIIO ONPENEIAIONHX (aKTOPOB
(panr 2) mnsa Cd, Zn, Ni, Cu, Mo, KoTOpble aKTUBHO OCaXIalTCs ¢ KapOoHaramu. Bemwmumna pH
umeer nepeoctenenHoe 3Hauenue 1 Cr, Sr, a Takxe 1 Cd u Zn.

[Tonmoxxenne B penbede (abcomroTHass BeicoTa) 3HauuMo st Co, V, Sr, 9To OOBSCHSETCS
pacnojaoKeHUeM UCTOUYHUKOB X MOCTYIUIEHHS Ha 0ojiee BHICOKMX TMIICOMETPHUUYECKUX YPOBHSX: V,
Sr — BeIOpocamu npu oTorieHUH 10pT, Co — MOsIBICHUEM DITIOBHS ITIMHUCTHIX ciaHieB. dakTop
«(yHKIIMOHAIbHAS 30Ha» UTPAET IIaBHYIO pojib B BapuadbeabHOCcTH KoHueHTpauuii V, st Cr, Cu, Mo
HaXOJUTCS HAa BTOPOM YPOBHE BIIMSIHMSL, JUIsl OCTAJIbHBIX 2JIEMEHTOB OH MEHEE 3HAYUM.

Taxum o0pa3om, noBeaeHue 60mbIMHCTBA TM B MOYBAaX KOHTPOJIHMPYETCS CBOMCTBAMU CaMUX
MOYB, B OCOOEHHOCTHU KOJNMYECTBOM Tymyca, (pusmueckodl mimHbl U BenuuuHoi pH. Xapakrep
UCIIOJIb30BaHMs TEPPUTOPHU TOPOJAa U BIMSHUE peibeda MPOSBISAIOTCS TAKKE JOCTATOYHO YETKO.
Bnusiare mouBooOpa3yromuyx mopo/] Ha ypOBEHb 3arps3HEHHS [TOYB HE TIPOSIBHIIOCH.

CymmapHulil nokazamens 3aepsazHenus nous Yiaan-baropa Zc B cpennem paBeH 11, 9To ykas3piBaeT
Ha crnaboe 3arpsi3HEHHe MOYBEHHOTO MOKpoBa ropona. bonee 50% Tepputopuu xapakrepusyercs
MUHHUMAJIBHBIM 3arps3HeHueM (Zc < 8). DTo mouyBbl (OHOBBIX TEPPUTOPHA M TOYTHU BCeH
PEKpeaIioHHOM 30HbI, a TAK)KE IOPTOUHOM 3aCTPOIKHU U 30HBI aBTOMarucTpaieil. Cnadoe 3arpsa3HeHue
(8 < Zc < 16) nabmomaetcst Ha 38 % TEppUTOPHH B MPOMBINIJICHHON U CETMTEOHOM 30HAaX, a TaKKe
30HE peKpealuu B Mpezenax IPTOYHON 3acTpoiiku. Ha ocTanbHOM TeppUTOPUN OTMEUEH CpeaHHi
ypOBEHb 3arpsi3HeHus (Zc > 16), a B IBYX JTIOKAJIBHBIX aHOMAJUSIX — CHIIBHBIN (Zc > 32). Touku ¢ Zc
> 16 monaznaroT B MPOMBINIIEHHO-TPAHCIIOPTHO-CENUTEOHBIN apeasl B LIEHTPE ropoja, Ha KOTOPBIH
MIPUXOAMUTCS] MaKCUMaJbHasi TEXHOT€HHAsI Harpy3Ka.

IIpu cpaBuenuun comepxanusi TM B roponackux nouBax ¢ [IJIK, npunsteiMu B MoHrommu,
¢ukcupyercs npesbimienrne HopM Uit Cr, Mo, Pb u Zn. Dxonorudeckyio omacHOCTb 3J€MEHTOB-
3arpsA3HUTENIEN OTpa)kaeT MPOLEHT TeppuTopuM ¢ npesbiieHueM 111K, KOTOpelii yMeHbIIAETCS B
pany Zn (38 %) > Mo (20) > Pb (18) > Cr (4). IIpu cpaBHenuu stux konuentpanuii ¢ IIJIK u OJK,
npUHIATHIMU B Poccun, momyueH HeCKOIbKO MHOM pesyasrar: Zn (68 %) > Pb (46) > Ni (12) > Cu (3).
Hopmarussl B Poccun Gosee sxectkue, ueM B MOHIOIMH, TO3TOMY UX IMPUMEHEHUE JaeT OONbIINH
MPOLEHT TOYEK Ha TEPPUTOPHUH Topoja ¢ npesbiieHreM [1/IK B mousax.

/lpesecnaa pacmumenvnocms. KOHLEHTpallMM TMOJUTIOTAHTOB B JIUCTHSAX TOMOJSI U B XBOE
JTUCTBEHHUIIBI B()OHOBBIX YCIOBUIX J0BOJIHHOO1HM3KH, kKpoMe StuCo. PernonanbHas Onoreoxummaeckas
CHelMaIn3alysg JPEBECHONM PpACTUTENBHOCTH OTHOCHUTEIBHO CpeIHUX KoHLeHTpauuii TM B
eXerogHoM mnpupocte puromaccel (JJoopoBonbckuit, 1998) Beipaskaercs GopmyiiaMu (B YHCITUTEIS
JTaHbl KOHLIEHTPUPYIOIIHNECS, B 3HAMEHATENEe — JEKOHLIEHTPUPYIOIIUECS IEMEHTHI): Ui TOTONS —

Sr, Co, ,Cd, ,Cr
36 337723712 Sry 4Cry 4

an,3cu1,7Nll,7MO3,3Pb3,3V3,3 ¥ JUIst TUCTBEHHUIB! — Ni, Cu, ,Zn, ,Co, ;Pb, ;Cd, ,V Mo,

B ycnoBusix ropoaa noJIrOTaHThl HOCTYIAIOT B PACTEHUS KaK U3 MOYBBI, TaK U ¢ aTMOC(EPHBIMU
BBINIAJICHUAMU M ra3onsuieBbIMH BblOpocamu. Conepkanue TM B pacTeHMSIX — KOMILIEKCHBIN
MOKa3arelb, OTPAKAIONIUHN 3arps3HEHNEe TTOYBBI U TTpu3eMHOoro ciiosi arMmocdepsl (bapramsu, 2005).
ITo cpaBHEHUIO ¢ NPUPOAHBIMHU, BO BCEX FOPOACKUX JaHmadTax B IUCThIX Tonois coaepxanue Cd
yBesnuuuBaercs, a Co — ymeHsbIaercsa Ha nopsaok. CHmkaercs conepkanue Cr B peKpeallMOHHOM
U IOPTOYHOM 30Hax, V — BO BcexX 30Hax ropoja. B xBoe JMCTBEHHUIIbI TOBCEMECTHO Ha MOPSIOK
yBEJIMYMBAIOTCS KOHIeHTpauuun Sr, Mo, Pb, B mpomsbinuienHoit 30He — Cd, BOo Bcex, Kpome
npomeinuieHHOM — V. Coxepkanue octainbHbIX TM u3MeHseTcs B Ipeesiax OJHOTO IOpsKa.
TexHorenHyio TpaHchOpMalLMI0O MHUKPO3JIEMEHTHOIO COCTaBa PACTHUTEIBHOCTH XapaKTEepPHU3YIOT
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ko3 dunmentsr Kc u Kp. Hakomnenne TM B nmucThsix Tomois aaer GopMmyna (HIKHUN WHAEKC
— snagenne Ke) Zn, Cd, Mo, Pb, Sr Cu, ,, B xBoe micTBennuner — Mo, V, Pb, Cd, Co, Zn
Cul, 4Srl, 4Cr1’ .- Oxonoponossie conepsxanns St, Cu, Ni ormeuensl B mucTbax tonons u Cu, St, Cr, Ni B
xBoe nucTBeHHUIIBI, NekoHIeHTparus Cr (Kp=2.0), Co (2.5), V (3.0) Habmroganach TOJIBKO B TUCTHAX
Tomossi. Hanboee KOHTpacTHBIE pa3Iyrs B MUKPOIIEMEHTHOM COCTAaBE MEXKTy (PYHKIIHOHAIbHBIMA
30HaMM BBISIBJICHbI Y XBOW JIMCTBEHHUIIbl, KOTOPAsi MOXET CIYXUTb HHAMKATOPOM 3arpsi3HEHMS
OKpY>Karollen cpeibl Topoa.

B nmuctesax Tomons Beiaenstores acconuanud Ni—Cu—Zn u V-Pb. Mexanusm noromienus Cu
U Zn, BEPOATHO, OJUH U TOT K€, M KaXJbId U3 HUX MOXET BCJIEICTBUE B3aMUMHOM KOHKYPEHIIMH
WHTUOMPOBATH MOTIIOIIEHHE IPyroro KopHeBoii cuctemoii (Kadara-Ilenauac, [lenauac, 1989). B xBoe
muctBeHHHIB! acconuupyrorcst Cr—Ni—Cu—Cd, Zn—Sr u V-Pb. Cuneprusm Mexay 3l1€eMEHTaMU B
MepBOM accoaIi MOXKHO OObSICHUTH BTOPUYHBIM 3(h(PEeKTOM NMOBpekACHUSI MEMOpaH, BEI3BAHHOTO
HecOalaHCUPOBAaHHBIM COOTHOIIEHUEM ATHUX 3JIEMEHTOB. Accouuanust Zn—Sr, BO3MOXKHO, CBS3aHa
C BHUJOBOM H30MpATENBHOCTHIO TOMIONIEHUs, a V-Pb — ¢ momiomeHneM 3TUX 3JIEMEHTOB
MIPEUMYIIECTBEHHO U3 arMochepHbIx Beimagenuil (Kabara-Ilennuac, [lennuac, 1989).

[To manHbIM 0 copepkanuu TM B TUCTBSAX TOMOJS ObLjIa MOCTPOEHA ceprsi OMOTeOXUMHUYECKUX
KapT. MIX aHanu3 mnokasaji, 4TO AJis JIMCTbEB TOMOJS OINPEAESIOUIYI0 pOJib B IMOCTYIJICHUH
MOJUTFOTAHTOB UTpaeT aTMOC(EpHBI MEepeHOC OT HMCTOYHHKOB 3arps3HEHHs], OoJbllas 4acTh U3
KOTOPBIX HAXOJUTCS B MPOMBIIIIEHHO-CETUTEOHO-TPAaHCIIOPTHOM apeasie. VckitoueHrne cocTaBisoT
Co u Ni B IUCTBSIX TOMOJS, CONEPKaHNE KOTOPBIX YMEHBIIAETCS] B MPOMBIILIEHHO-TPAHCIIOPTHBIX
paiioHax u3-3a antaronusma c Zn. Cogepxanue Mo Bo3pacraeT B fojnHax pek. Konuentpanuu Cr B
JHUCTHSIX TOIOJISI MAKCUMAJIbHBI B CEBEPO-3aMlaIHOM YacTH ropoja.

YCTONUMBOCTh PACTEHHI K TEXHOT€HHOMY CTPECCY OlLIEHMBajach MO BelUYUHe oTHOIIEeHUH Fe/
Mn u Pb/Mn B nucthsix u xBoe. OTHowenue Fe/Mn siBnsiercss oqHuM U3 HanOosee MHPOPMaTUBHBIX
nokasareneil mporeccoB (orocuHreza, a Pb/Mn XxapakrepusyeT OTHOIIEHHE TEXHOTCHHBIX W
oMo MIBHBIX AMeMEHTOB. B pacTenusx (oHOBBIX TeppuTopuii oTHomeHHe Fe/Mn mpeBblaet
CpPEJHEMHUPOBOE 3HaYeHHE B 3.5 pasa i XBOU JIMCTBEHHUIBI U B 5 pa3 Ul JIMCTHEB TONOJSA. DTO
BBI3BAHO PErHOHAJBLHBIMA OCOOEHHOCTSMHU IPOLIECCOB MOIIONIEHUSI 3JIeMEHTOB. B ropoackux
nangmadTax oTHomeHue Fe/Mn B TUCTBSX TOMOJSA NMPAKTUYECKH HE M3MEHSETCS, YTO TOBOPUT O
HOpPMAaJIbHOM NPOTEKaHUU MpoleccoB (porocuHTesa. Jlas XBou JIUCTBEHHUIBI oTHOLIeHne Fe/Mn B
TOPOJCKHX YCIIOBHSIX BO3pPACTaeT B 3, B 30HE aBTOMAarucTpajie — B 4 pasa.

OtHomenue Pb/Mn B JIMCTBSIX TOMOJS BO3pPAcTaeT Mo CpaBHEHHUIO ¢ (hoHOM B 3 pasza, B XBOE
JUCTBEHHMIIBI — 1ouTH B 10 pa3. HaubombImii TEXHOT€HHBIN MTPECC PACTEHUS UCIIBITHIBAIOT B 30HE
BIIUSTHUS aBTOMArucTpaiei, rae otHomenne Pb/Mn B MUCTBsX mpeBbimaeT GoHoBoe B 4.5 pasa, B
xBoe — B 18 pa3. M3menenue otHomenuid Fe/Mn u Pb/Mn ¢ pocToM aHTpOMOT€HHON Harpy3ku
CBUJETENLCTBYET O HAPYIIEHUH COaaHCHPOBAHHOCTH B MUKPOJIEMEHTHOM 00€CTIEYeHUH ITPOLIECCOB
MeTa0oIu3Ma JMCTBEHHHIIBI U YXYALLICHUH €€ KHU3HeCcIocoOHOCTH. He3HaunTenbHbIe 0 CPaBHEHUIO
¢ (P)OHOM M3MEHEHUS OTHOIICHU SIIEMEHTOB B JIUCThSIX TOMOJISI IO3BOJISIIOT CUUTATh €r0 BUA0M, OoJiee
YCTOWUYUBBIM K 3arpA3HEHUIO.

Bui6oowl. 1. 'opoackue moYBbI U CBsI3aHHBIE C HUMU TBEPI0(ha3HbIE BHINAICHUS MTBLUTH B CHEXHOM
MOKPOBE OIEHMBAIOTCS Kak ciabo3arpssHenHsle (Zc=10.9 u 14.4 coorBerctBenHo). HambGonee
HEONMaronpUATHBIMH ~ JKOJIOTO-T€OXMMUYECKUMHU  YCIOBHSIMH — XapaKTePU3YIOTCS  JTaHAIMAQTHI
MIPOMBIIUIEHHON 30HBI C KOMIUIEKCHBIM (Zn, Mo, Cr, Cd, Pb) 3arps3HeHuemM OT pazIu4HbIX
HCTOYHHKOB.

2. CHeroBas Boja CWJIBHO oOoraiieHa NOJUTFOTAHTaMH B pacTBOpeHHOU ¢dopme (Zc=240),
(GOpMHPYIOIIMMH  OY€Hb KOHTPACTHBIE TEOXMMHYEeCKHMe aHomanuu. Cpeau MOJUTFOTaHTOB,
HaKaIrUTMBAIOIIUXCSI B CHEKHOM MOKPOBE, MPE00IaatoT 3JIEMEHTHI, BRIOpAachIBaEMbIe MPH CKUTAHUH
yriieit (Mo, Sr); mouBeHHBIN MOKPOB HAKaIUIMBAET BEIOPOCHI aBTOTpaHcnopra (Zn, Pb, Cd), TonnusHoi
(St, V) u crpoutenshoii (N1, Co, Cr) mpOMBIIILIEHHOCTH.

3. CocTosiHuE IPEBECHON pPACTUTEIBLHOCTH OLECHHMBAETCS KakK YIOBIETBOpUTENbHOE. B XBoe
JUCTBCHHMIIBI CHOMPCKOW WHTEHCHBHO HakaruuBatorcs Mo, V, Pb, Cd, Co, B JHCTBAX TOMOJNS
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naBponuctHoro — Zn, Cd, Mo. IlpeBbllieHHss KpUTHYECKUX YpOBHEH cozaepxkanuss TM He
BBISIBJICHO.

4. VHauKalMOHHbIE CBOMCTBA IOYBEHHOIO MOKPOBA I€JecOo00pa3HO HCHOIb30BaTh s
BBISIBJICHUSI HMCTOYHUKOB 3arps3HEHUs, a CHEXHOIO IOKpPOBAa — JUIS M3Y4YEHHUS I'€OXMMHUYECKOU
crienn UKy aTMOC(EPHBIX BbINAZEHUN OT TeII03HepreTukU. CocTaB XBOM JIMCTBEHHULIBI TIO3BOJIET
BBIABUTEL aHoMaauu Mo, V, Pb, Cd, Co.
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HYDROCHEMICAL REGIME, STRUCTURE OF FISH POPULATION AND CONTENT
OF MERCURY IN FISH FROM RIVERS OF THE SELENGA RIVER BASIN ON THE
TERRITORY OF MONGOLIA

T'UAPOXUMUYECKHA PEXKUM, CTPYKTYPA PBIBHOI'O HACEJIEHUSA U
COJEPXXAHUE PTYTU B PBIBE U3 PEK BACCEHHA CEJIEHT'H HA TEPPUTOPUHA
MOHI'OJINN

Yu.V. Slynko', Ch. Javzan?®, J. Tsogtbaatar’, V.T. Komov'

!Instituty for Biology for Inland Waters RAS, Borok, Russia, syv@ibiw.yaroslavl.ru
? Institute of Geoecology MAS, Ulaanbaatar, Mongolia, geoeco@magicnet.mn

The basic hydrochemical characteristics in the studied portions of rivers Selenga, Orkhon, Egiin Gol
are typical for the region. The fish population in all studied rivers includes representatives of species widely
spread in the Arctic Ocean basin. The content of mercury in fish muscles is higher than in fish from unpolluted
waterbodies of the temperate zone of Russia.

MHoroneTHiHe W3MEHEHHs KIMMATHYSCKUX TOKa3aTelell M XapakTrepa XO3sIMCTBEHHOMN
JESATEIIbHOCTH B PETHOHE OIPENENSIOT aKTyaJbHOCTh HCCIEIOBAHUN DKOJIOTHYECKOTO COCTOSTHHS
BoioeMoB Oacceiina CeneHrn — camoii 00JIbIION peKu U3 Braaammux B baiikar.

OcCHOBHBIE THAPOXUMHUYECKHE TapaMeTPhl HA UCCIIEAOBAHHBIX YYaCTKaX PeK B LIEJIOM OKa3aliCh
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TUINUYHBIMU JU1 perroHa (Tadm. 1). 3nadenus ypoHs pH Bo/ibl, pacTBOPEHHOI0 KMCIIOPOAA U BETMUUHA
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOTO IIOTEHIIMAJIA TI0 BCEM MCCIIE0BAaHHBIM pEKaM U CTAHIIMSAM CXO/IHBI,
3a UCKJIIOYEHUEM y4yacTKa HIKE BIaJIeHHs HIDKE BrazeHus p. Xanrai B p. OpxoH. Ha stoii craniuu
BennunHa OBII cHmkaercs. [Tokazarenu MuHepanu3aluy U 3J€KTPOIIPOBOJHOCTH HAIPOTUB HECKOJIBKO
BapbUpOBAJIM HAa Pa3HbIX CTaHUUAX. HeBbICOKME 3HAYEHUS MUHEpaIU3allMd BOJbI B MCCIIEIOBAaHHbBIX
peKax XapakTepu3yeT MX 3KOCHCTEMbl KaK 4yBCTBUTEJIbHbIE K 3arps3HeHuto. B Boge p. Cenenru
MUHUMAaJIbHbIE 3HAYEHUS MUHEPAJIM3allid OTMEUYEHbI B BEPXOBBbSX. B cpenHeM M HIDKHEM TEUEHUH
MUHEpAJIM3aLKsl BOJIbI BO3pAcTaa U I0CTUTala MaKCUMAaJIbHBIX YPOBHEN Ha y4acTKe CIUSIHUSA ¢ p. OpXOH.
B Bone p. OpxoH MHHepanu3aiys U EKTPONPOBOIHOCTh ObLIIM HECKONbKO HMXkeE, ueM B Cenenre, a
HanOOMBIIME 3HAYECHHUS OTMEUYCHBI ITOCTIe BIaIeHus p. XaHrai. BeposTHO u3-3a TOro, uTo B p. XaHrai
MOCTYTAIOT MPOMBIIIUICHHBIE U OBITOBBIE CTOKH I. DPIPHAT. YCTheBast 007aCTh p. DTUIH M0 MOKA3aTeIsIM
MHHEPAIU3ALUH U IEKTPOIIPOBOAHOCTH BO/IbI ObLIA CXOHA C PABHUHHOM 4acThlo p. CeneHra.

Tabnuya 1. OCHOBHBIE TUAPOXUMHUYECKHUE MOKa3aTeIu Ha cTaHusaX pek Cenenra, OpxoH u OTUlH B
cpensem 3a 2002—-2009 rr. B ieTHUM nepuos (UI0JIb—aBIycCT)

Komnren-
Ne Cranuus pH Munepanuza- | ODIEKTpONIpPOBO- OBII, Tpaus O, TC
n/n LML, MI/TT JTHOCTB, US mV 2
Mr/n
p. Cenenra
1 p. Cenenra, BepxoBbe 8.2 86 170 - 6.0 16.4
2 p- Cenenira, nepen 8.1 140 300 264 7.8 18.6
BIIaJICHUEM DTHHH
3 p- Cenenra nepen 8.4 117 241 248 9.2 20.8
Bragenuem p. OpxoH
4 p. Cenenra noczie 8.9 180 360 261 16.3 23.6
BrageHus p. OpxoH
p. OpxoH
5 p- OpxoH, cpeaiee 8.6 76 151 - 9.8 16.5
Te4eHHue, XapXOpuH
6 p- Opxon nocue 84 140 280 186 8.3 21.7
BHAJEHNs p. XaHra
7 p- Opxon niepex 8.3 80 170 250 8.5 224
BrajeHue B p. Cenenra
p. Oruiin
8 p. Oruitn I'on, ycTbe 8.4 110 230 257 8.5 20.4
PBI6HOC HACCJICHUC BCEX HCCICAOBAHHBIX PCK — TUIIMYHBIC, MIUPOKO PaACIPOCTPAHCHHBIC

IpeJCTaBUTENN KOoMIUIekca BII0B OacceiiHa CeBepHoro JlenoBuroro okeana (puc. 1). ITo BunoBomy
cocTaBy pbIO HauOosee Oorarbl OKa3aJUCh YYAaCTKH BEPXOBBEB (TFOPHBIM Y4YacTOK) U BEPXHETO
TeueHus (mpearopHslii yyactok) p. Cenenra (ct. 1, 2) u npearopsiit yuactok p. OpxoH (ct. 5). Ha
9THX y4yacTKaxX JOMHUHHMpOBaJIM peoduibHble BUAbl. Ha Apyrux orMedeHo oOeqHEHHE BHUIOBOTO
COCTaBa, 3HAUMMBbIE NAJICHNs] KOIMYeCTBA OOIMIaTHBIX peo(UIIOB U BO3pacTaHue JOIH JIMMHO(DUIIOB.
Ha HmwxHuX yuyactkax pek Cenenra 1 OpXoH NPaKTHYECKH OTCYTCTBYIOT TaKu€ BUJIbI, KaK TaliMEHb,
JeHOK, xapuyc. Hanbonee G6eqHOI 1Mo BHIOBOMY cOCTaBy okazanach craHius Ne 6 — p. OpxoH,
1ocJie BNajieHus p. XaHrai, U3 OKCU(PUIbHBIX peoQHIOB B HEN ObLJI IPECTABICH B HE3HAUUTEIILHOM
KOJIMYECTBE TOJbKO ronel. Ha Bcex craHIusX, 3a UCKIIOYEHHEM BepxoBbeB p. Cenenra (cT.1) u
npearopHoro yuyactka p. OpxoH (cT. 5), Hanbosnee MacCOBBIM BUIOM PbIOHOTO HACEJIEHUs SBISIETCS
enenl. [lo Mepe cHMXKEHUS JONM JIEHKa M TaiMeHs, BO3pacTaeT Jojs OKyHs M Iryku. Ha HuxHeM
yuacTke p. Cenenra (cT. 3) u cpefHeM U HUKHEM ydacTkax p. OpxoH (CT. 5, 6) 3aMETHBIM JIEMEHTOM
PBIOHOTO HaceNeHHsI CTAHOBUTCS BUA-BCEJICHEI] B JaHHOM OacceiliHe — aMmypckuit coMm. M3 peakux
BUJIOB (BBISIBIIEHHBIX TOJBKO HA €JMHUYHBIX CTAHLUAX) — HAJIUM OOHApY’>KEH TOJIBKO B BEPXOBBSAX P.
Cenenra, a anTaiickuif ocMaH — B cpeilHeM TedeHuH p. OpXoH.
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Puc. 1. BunoBoii cocTaB 1 KOJIMUECTBEHHAs IPECTABIECHHOCTH (B %) BUIOB PHIO B COBOKYIHBIX 00I0BAaX
HCCIEeOBaHHBIX ydacTKoB pek Cernenra, OpxoH u OruiiH. Homepa cranimii nmpuseneHs! B Tad. 1.

ConepxaHue pTYTH B MBIIILAX PBIO U3 PEK B 1IEJIOM 0Ka3aJI0Ch HECKOJIBKO BBILIE, YEM Y PBIO U3
LUPKYMHENUTpaIbHBIX BOAOEMOB YMEpPEHHOM 30HbI Poccuun. KoHIleHTpaluy pTyTy B MBIIIIAX €1bla
u3 pexk OpxoH u OruitH npaktudecku He omryanuch (0.21 u 0.20 mr/kr ceipoit macchl). B To Bpems
KaK CpeJHssd Macca Teja B MEepBOM cilyyae cocTaBisuia 12 1, a Bo BropoM — 68 1. MakcumasbHbie
YPOBHU cofiepxkaHus pTyTu y pi0d u3 p. OpxoH nocturanu 0.38, a y psi6 u3 p. Oruith — 0.32 Mr/kr.
Jlnis Bceil BBIOOPKHU eJibIla HEe OBLIO BBISBICHO KaKOW-JIMOO 3aBUCUMOCTH HAKOIUICHUS METaia OT
Macchl Tea. Y HEXUIIHOW PhIObI CXOAHBIX Pa3MepoOB M3 PHIOMHCKOrO BOIOXpaHMIIMIIA, HAIIPUMED,
IUIOTBBI, cofiepaHue pTyTu B Mblmnax cocrasiser 0.02—0.05 mr/kr. ConepxaHue pTyTH B MbIIIIAX
oKyHs u3 oocnenoBanHbIx pek (0.13—0.25 mr/kr) mpu macce Tena 30—70 T COOTBETCTBOBANIO YPOBHSIM
HAKOILJICHUS MeTaJlJla OKyHEM B PHIOMHCKOM BOJOXpaHMIIHIIE WIIM OBLIIO HEMHOTO BHIIIIE.

ASPECTS OF THE DECISION OF GEOENVIRONMENTAL PROBLEMS OF THE GOLD
MINING IN MONGOLIA

ACIIEKTBI PEHIEHUSA 'EO3KOJIOTTYECKUX ITPOBJIEM JOBbIYM 30JI0TA B
MOHI'OJINN

S.D. Shirapova, T.B. Tsyrendorzhieva
Buryat State University, Ulan-Ude, Russia, sendema@rambler.ru

In article anthropogenous transformation of landscapes of northern part of Mongolia at extraction
pocceimHoro gold with use of mercury and nuanuna is described that leads to considerable pollution of soils,
waters, a plant and animal life.

Ha Teppuropun Monronmuu mno oduiuanbHeIM JaHHBIM cymiecTByroT 1083 mectopoxmeHus
30J10Ta, U3 HUX B HacTosllee Bpems 419 pa3pabaTbIBalOTCs Ha 3aKOHHBIX OCHOBaHMAX, B COOTBETCTBUU
C JIUIICH3UOHHBIM coramieHueM. B MoHroianu ocymecTBiIsiioT AesaTelnbHOCTh 350 KoMIaHM, U3
HUX 280 — 1o H00BIYe POCCHITHOTO 30J10Ta. PeKynbTHBaIus MPaKTUYECKH HE poBoAMUTCS HA 97%
TEPPUTOPHH, T1ie BeaeTcs no0brda 3omota (Illamxaes, 2008).

B nocnennue necsaTh €T HPOMBIIUIEHHOCTh MOHIOJIMM Pa3BUBAETCS HMHTEHCHBHO, 4YTO
YBEJIMYWIO A00bIYY 30510Ta B 17 pa3. [opHOpYyHAs IPOMBIILIEHHOCTH 3aHUMaeT 30% B IPOU3BOACTBE
HAIIMOHAJIEHOTO BAJIOBOTO MPOAYKTA CTPAHBEI.



76

BracrosieeBpemsi BMOHTOIMU HIETUHTEHCUBHOEC 00OMETIEHUE pEK U X 3aT PSI3HEHNE, yMEHBIIIEHUE
nacTOMI Uil CKOTA, MHTEHCHUBHO IMPOUCXOAUT MPOLECC OMYCTHIHUBAHMS IOXKHOW TEpPUTOPHH,
BO3HHUKAIOT MPOOJIEeMbl HEAOCTATKa MUTHEBOW BOJIBI ISl HAaceJIeHHU. B HEKOTOPBIX MOCENeHUSX, T1e
B BOZIe OOHAPYKEHBI PTYTh U LIMAHUJIbI, UCIIONB3YETCs MPUBO3HAs BOoja. B 3HauMTENHHON Mepe 3T
CBSI3aHO C OTPOMHBIMU 00bEeMaMH J00bIUM 30JI0Ta B JIOJMHAX PEK, HEJETaJdbHOTO HMCIIOIb30BAHUS
PTYTH U [IMAHUIOB U MIPAKTUYECKH MTOJTHOTO OTCYTCTBHSI PEKYJIbTHBALIUH.

B comone Epoo mecTopoxieHus 3010Ta, Iie POU3BOAUTCA J0ObIYA THAPABIMYECKUM CTIOCOO0M,
HaxXo[sTCA B BEpXOBbe p. Xaprasart, Brnagawoueil B p. Epoo, a ona B cBoto ouepens B p. OpxoH.
OpxoH, sAByssiCh PUTOKOM p. CelleHrH, OTHOCUTCS K BojocOopHOMY Oacceliny o3epa baiikan. Ha
MeCTe MPOBOAMMBIX pa3pabOTOK POCCHITHOTO 30J0Ta B MECTHOCTH Epoo mMeercs psa HapylieHun
T'€0’KOJIOTHYECKOTO PAaBHOBECUSI — JIEPEBbsI, MIPOU3pAcTaloIe BOMU3U p. XapraHar, BhIpYOJIeHBI,
TPaBSHUCTAsI PACTUTEIILHOCTh HAXOAUTCS B YTHETEHHOM COCTOSIHUH. J{J151 yCKOpEHUS BOCCTAHOBJICHHUS
HapyLIEHHBIX 3€Mellb, ONTHMHU3AIMH JaHAMAPTOB HEOOXOAMMO IPOBECTH PEKYJIbTUBALUIO U
CO3JaTh MOJIETIbHBIE YUACTKU. DKOJIOTaMH, IPEACTaBUTENIMHU OOIIIECTBEHHOM OpraHn3alui « Ap/ibIH
Onmyy», ydalyuMUCs IIKOJbBI coMOHa Epoo M MECTHBIMHU >KHUTENSMU ObUT OCYIIECTBIIEH MPOEKT IO
OMOJIOTUYECKOW PEeKyIbTUBALIMM, MONyduBIIMiA (uHaHcupoBaHue oT ¢onHga Global Greengrants
Fund. JIns Hux ObutH mpoBeieHb! 2 00ydaromuX ceMHUHApa 1Mo TEOPUH ONTUMHU3ALUH JaHAIIA()TOB U
TepPUTOPUATILHOM OpraHU3alUK PeKyIbTHBUPYEMBIX 3eMelb. Ha ceMuHap MpUIiacuii CnenuaiaucToB
M0 MHTPOIYKLIUH U CO3JaHUIO JIECOHACAKICHUI Ha OTBaJIaX OTKPBITHIX pa3pabOTOK.

[lenp mpoekTa — CO34aHUE MOJEIBHBIX YYaCTKOB OHONOTHYECKOW PpEeKyJIbTUBALMU IS
MIPUBJIEYCHNUS MECTHOTO HACEICHHUS K COXpAaHEHMIO dKocucTeMbl p. Epoo. IIpoekT cTan muoHepHbIM,
MOJTyYEHHBIE OIBIT U Pe3yJIbTaThl MECTHBIE KUTEIH COMOHA MOTYT UCIIOJIb30BaTh B AajbHEHIIIEM IpU
OMOJIOTUYECKON PEKYIBTUBAIIMM HA Y4aCTKaX JOOBIYM 30J10TA.

ITpoeKT coCTOsN U3 CAEAYIOUIUX ATAMOB:

1. ITpoBenenue oOyyaroIero CeMMHapa Mo NPUOOPETEHUIO NMPAKTUYECKUX 3HAHUH, YMEHUN U
HaBBIKOB I10 OMOJIOTHYECKOM pEeKyIBTUBALIMYI C yYaCTHEM MECTHOM aIMUHUCTPAIMH, OPTaHOB BIIACTH,
JOOBIBAIOIINX 30JI0TO KOMITAaHUH U 00II€CTBEHHOCTH.

2. Pa3paboTtka npoekra OMOIOTHYEeCKOl peKyIbTUBAMY Ha p. XapraHar B MecTax, IJie Mpoluia
BBIPAOOTKA POCCHIITHOTO 30J10TA.

3. BHenpenue u anpoOarysi TEXHOJIOTHH OMOIOTHYECKOM peKyIbTHBALIUH.

CIieyroIIM ATAIOM SIBUJIOCH CO3JJaHNE 3 MOJICTIbHBIX YYACTKOB Ha OTPa0OTAHHBIX OTBAJIAX 30JI0TA.
[lepBbIM OOBEKTOM SIBHJIOCH XYHHCKOE MECTOpOXKAeHHe 3050Ta Ha p. CaHruH, pa3pabarbiBaeMoe
KUATAWCKON KoMIaHued. MecTopoXIeHHEe JOCTATOYHO KPYITHOE M0 00beMy JOOBIYM U MPUBJICKACMON
CIICI[TEXHUKE. AHTPOIOTeHHbIC TpaHC(HOPMUPOBAHHbBIC JaHAMIA(TH 3aHUMArOT Tepputopun 3040
ra. [IpeanpusTre MPOM3BOMUT MEPUOAMIYCCKUN HEpa3peIleHHbI cOPOC CTOYHBIX BOA B P. TOJTOWT.
DkosioraMy ObUIM 3aMEUYEHBbI TIOTOKM MYTH BOJHM3H 1oc. bByraHt, Haxomsimerocs B 16 kM OT Mecra
pa3paboTKH 3010Ta.

Crnenyromum 00beKTOM Oblla MOHTONbCKass kommanus «DSNI», Ha TeppuTOpHM KOTOPOWA
3aITAHUPOBAHO CO3J[AHUE TPEX MOJENILHBIX Y4YacTKOB. [IpencTaBuTeN 3TOW KOMIIAHHMH, OCO3HABas
CTETNCHb BKHOCTHU JTAHHOTO MPOCKTA, OKA3aJH CONCHCTBUE B MOJATOTOBKE 3€MJICBAHUSI, BBHITIOJIHCHUIO
ATaNoB peKybTuBanuu. Ha ydacTkax ObUIH BBICAKEHBI CEMEHA CHICPATOB, cCakeHIleB. Ha MonenbHbIX
ydJacTKax BeIyTCs HAOIOICHNUS 32 yPOBHEM IPHKMUBAEMOCTH, BETMUUHOM FTOIMYIHOTO IIPHPOCTA, BHICOTOM
JICPEBbEB, UTO IMO3BOJIUT JIaTh OOBEKTHBHYIO OICHKY 10 MHTPOMYKIMHU. Ha 3akirounTeisHOM 3Tare
MOCJIe TIPOBEICHHOTO CPaBHEHMSI MOJICITBHBIX YYACTKOB YCTAHABIUBAIOTCS HAMOOJIEE MEPCIICKTHBHBIC
BUJIbI PACTECHUIA JIJIsl OTBAJIOB.

TakuM 00pa3oM, CO3JaHHE MOJEIBHBIX YYacCTKOB SIBJISICTCS OJHMM M3 AacCIEKTOB PEIICHUS
T'€0KOJIOTHYECKHX po0ieM mpu 1o0br4e 30510Ta B MoHrouu. [IpakTuka BHEIPEHUS TAKAX YIaCTKOB
MO3BOJIMT YBEJIUYUTh MacimTald ACSATEIbHOCTH IO PEKYJIBTHUBAIMK, a B JaJbHEUIIEM MOSBHUTCS
BO3MO)KHOCTb IS TIPOBEIICHHSI OMOJIOTMYECKOM PEKYJIbTHBAIIMN HA BCEH TEPPUTOPHUH, TIC BEACTCS
J00bIYa HAa HECKOJIBKUX MECTOPOXKICHUSX 30J10Ta, B BEpXOBhe p. Epoo.
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Taxxke HEMaJIOBaKHBIM aCHEKTOM pelleHHs MpolsieM sBiseTcs (GOopMHUPOBaHHE HOPMATHBHO-
paBoBOW 0a3bl HeIpOMnoiab3oBaHUsA. OJHUM W3 MyTeH PeLIeHUs Mbl BUJUM B NMPUHATUU 3aKOHA O
PEKYJIBTHBALIMH 3€MEITb, B KOTOPOM JIOJKHBI OBITh OIpe/iesIeHbl 00bEKThI PEKYJIBTHBALIMU, OCHOBAHUS,
YCIIOBUS Y CPOKHU ITPOBEJEHUS PEKYJIBTUBALMN, PENNIAMEHTUPOBAH MOPSAAO0K BbIJAYU pa3pelIeHU Ha
poBesieHue paboT, CBA3aHHBIX C HAPYIIEHUEM 3€Mellb, YUET HapyILICHHbBIX 3eMeJlb, TOPSAA0K IPUEMKHU
U TepeAadd PEKYIbTUBUPOBAHHBIX 3€MEJb, YCTAHOBJIEH MOPSAJOK KOHTPOJIA 3a PEKyJIbTHBALMEH
3eMellb, BUbI OTBETCTBEHHOCTH 3a HapyllIeHUE yCTaHOBIEHHBIX TpeboBanuil (Kynpusnos, 2008).
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Kynpusnoe A.H. PexkynbTuBaius HapylIeHHbIX 3eMelb B Ky30acce: Oyzem i Mbl BEUHO KHTh
cpemu otBaoB? // Dxo-0OromnereHs MHOKA. 2008. Ne 4 (129). C. 23-25.
Illanxaes C.I'. BausiHuE JEATEIBHOCTH PECYpCOJOOBIBAIOIIMX M TPAHCIOPTHBIX KOMITAHUH Ha

TpaaUILIMOHHOE MPUPOIONOIb30BaHKe: B3I dKoJora // tHorpaduueckoe ob6o3perue. 2008. Ne 3.
C. 55-60.

DETERMINING ENVIRONMENTAL HAZARD ELEMENTS IN THE SETTLE ZONE OF
POPULATION (EXAMPLE DENJIIN MYANGA OF CHINGELTEI DISTRICT OF THE
ULAANBAATAR CITY)

S. Enkh-Amgalan, B. Ganbold, B. Tsogbadrakh, S.Enkhbileg, Ganshuur, Munkhdelger
Institute of Geography, MAS, Ulaanbaatar, Mongolia, Dlobnag 7@yahoo.com, b_tsogbadrakh@yahoo.com

Introduction: Ulaanbaatar is considered as metropolitan area as it has over 1 million people.
Beside this aggressive development, settled areas of Ger districts is extending and it is likely to
cover expanded areas and encounter much loss and damage when environmental and social hazards
come. Studies and researches conducted in many countries proved that predicting and preventing
from environmental hazards is the best effective approach as they happen unpredictably in very short
time. It is essential to identify catastrophe zones with damage rank, prevent from any hazards, and
predict and pre estimate real factors and elements of environmental hazards that is likely to cause
damages in society and economy in Ulaanbaatar. By doing this estimation, it is possible to use in
urban planning National Emergency Management Agency and districts in the city. The purpose of the
research is to pre estimating and identifying spreading, process and border of every element caused
by environmental and social using modern approaches and methodology. Moreover, it is vital to
pre estimating damages and loss for Ger district areas derived from this environmental hazard and
propose integrated plan, comments and conclusion for implementing activities in the future. Also
illustration will be included in the research as well.

Methodology: The research work is being conducted in the some khoroos and Chingeltei districts
in Ulaanbaatar.

* To identify how environmental pollution (air, soil and water) is affected death and sickness of
district and khoroos population, and estimating possible damages and loss for the population
determining the borders.

* To determine socio-economic damages and loss at the level of khoroos and districts based upon
commitments and conclusion of Specified Institute of Earthquake.

+ To identify socio-economic damages and loss, and estimating damages, borders and spreading of
flood

+ To estimate possible damages and create illustration of slope, exposition

*  Open water pollution and sufficiency of water supply

Study area:

Possible damages and loss and change for Ger district zone
There is 140.2 population in Chingeltei district according to 2008 report and there is almost 30.3
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household. Since 1992, the population of district is increasing by 65.3 percent and 74.5 percent for
household. In 1975, settled area of the district was 4.3 km?2 ,in 1990 it was 6.7 km?, and it increased as
17.8 km? in 2010. During this time, settled area increased by 0.08 km? in every year and if the increase
goes like this, it will be 22.3 km? by 2020. New residents in the district is living in risky places in the
area and it might cause much damages when any hazard happens.

For the last 17 years, the average growth of population was 3.8 percent and household was 4.3
percent. If the growth continues like this in the district, the population in the district will be 219.4 and
household increased by 46.1 by 2020.

Change in settled areas of Ger district in Denjiin myanga

[/ cerdistrict

1300 M 1660 M
B
Figure 1. Change in settled areas of Ger district (Denjiin myanga) Figure 2. Height illustration of Denjiin myanga
Results:

Considering in surface sloping and height for the risk

Due to the big migration from rural to urban, ger district is extended and people living in places with
high sloping. This process brings negative consequences for building apartments and other activities
in the future. The following categories are for using sloping for the economy. (S. Jigj, 1975).

As following:

0-3 angle sloping — extreme convenient
3—6 angle sloping — convenient

6-8 angle sloping — less convenient
8—< angle sloping — inconvenient

For the last few years, settled areas of ger district are extending to places with sloping and height
part of the mountain.

From the above graphics, the highest point of Ger district in Denjiinmyanga was 1350 metre in
1975, 1370 metre in 1990 and it increased as 1510 metre in 2010. This situation is more likely to
increase in the future. The main reason of this is the rural migration (fig. 3).

Flood process and geomorphology are depend on the following things. For example, type of river
basin, formation lowland and protuberant, slope , erosion density and process of flowing water are
directly affected to flood flow. It is necessary to implement this project in the districts of city.

Current condition of flood dam
When there is flood in the area, the water or rainfall runs down sloping and ravine part of the substance.
But today flood dam and water removing pipes are broken and filled with waste, so that ger district
and central roads near the places are likely to suffer damages and loss.
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Figure 3. Relationship of Settled area and height

Photo 1.2. Flood dam filled with ice

Figure 4. Household likely to encounter flood Figure 5. Cross profile

Risk frame emerged from fuel stations

One of the main factors that need be estimated is fuel stations. Although there are over 140 fuel
stations in Ulaanbaatar, they are not approved by State Commission and they are still running the
activities. For example, Fuel station of Petrovis Company is located among the Ger district in the
Denjiin Myanga, which is involved in the research. So it is essential to pre estimate damages and loss
emerged from fuel explosion and blast.
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The buffering issues of risk of the fuel station

The center zones for mixed
bursting of warm air

R, Ry R, - Zone radius

Figure 6.

Due to the reserving resources and power of explosion, three spheres of seat zones are emerged.

The following formation are used for calculating angle of explosion zones.
R =T 530

R, — the 1* zone angle, by metre; Q — mass of inflammable gas, by tonn.

Zone 1. Extra constant pressure of the 1% zone is calculated equally with 1700 kPa within the
border of the zone.

Zone 2. Border of product square that is spread from explosion is indicated in the 2™ zone.

Zone 2. The angle of the 2™ zone is 1.7 times more than the 1% one. In other words, R2=1.7*R1.

The size of extra pressure is decreased by 300 kPa.

Zone 3. Zone of air impact waves is in the 3" zone. This zone consists of front of air impact
waves. This caused as the most dangerous factor of explosion. In other words, hot air impact waves
are emerged from explosion of inflammable materials.

Also it is common that the fuel stations are polluting soils by gas products. For example, near the
fuel station 536-5939 mg/kg, and places where change engine oil has more pollution 2686.5-66534.4
ME/Kg.

Conclusion:

By conducting the research in khoroos and districts, it is possible to pre estimating and identifying
spreading, process and border of every element caused by environmental and social using modern
approaches and methodology. Moreover, it is vital to pre estimating damages and loss for Ger district
areas derived from this environmental hazard and propose integrated plan, comments and conclusion
for implementing activities in the future. Also illustration will be included in the research as well.

REFERENCES:
S.Jigj. General types of relief in Mongolia, UB 1975 year.

ASSESSMENT OF FORESTS DECLINE UNDER AIR POLLUTION IN THE LAKE
BAIKAL CATCHMENT AREA

OIIEHKA HAPYIIEHHOCTH JIECOB BOJJOCBOPHOI'O BACCEMHA
O3EPA BAWKAJI ATMOC®EPHBIM 3AT'PSI3HEHUEM
BAIKAL CATCHMENT AREA

T.A. Mikhailova

Siberian Institute of Plant Physiology and Biochemistry, SB RAS, Irkutsk, Russia, mikh@sifibr.irk.ru

Studies have been carried out in the Russian part of the Baikal Region. The main object of the studies
was presented by tree-stands of Scots pine (Pinus sylvestris). It is shown that tree-stands condition depends
on both natural factors (severe climatic conditions, distribution of permafrost and seasonal frost, micromicets
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epyphytotes, insect attack), and anthropogenic factors (fires, forest felling, air pollution). Significant of air
pollution as a negative environmental factor affecting vital status of the tree-stands is accounted for by a
powerful industrial potential of the region. Since within the region there are very varied conditions for forest
ecosystems existence, correspondingly, it has been shown wide range of forest ecosystems resistance to
chemical pollution of environment. It was found that in the region the area of polluted forests amounted to
about 30% of the forest-covered territory.

[Tnomaap BogocOopHOro Oacceitna o3epa baiikan cocrasisieT 0koyio 560 ThIC. KM%, U3 KOTOPBIX
332 ThIc. KM2 pacnonaraeTcs Ha Tepputopun Poccun u 225 teic. kM2 — Monronuu (Atiac. .., 1993).
Bonocbophas muomane B npeaenax P® Bxomut B coctaB balikanbCkoll IPUPOJHONW TEPPUTOPHUH
(BIIT), 3anumaromieit B mesoM 386 Teic. KM2. Harmm MHOTOJIETHHE MCCIIEOBAaHUS OXBAaThIBAIOT BCIO
BIIT, To ects Pocculickyro yacTh balikaibCKOro pernoHa, U IMpeACTaBICHHBIE PEe3YJIbTaThl KACA0TCs
MMEHHO 3TOW TEPPUTOPUHU.

YuukansHocts BIIT onpenensercs MHOrooopazueM MPUPOAHBIX KOMILJIEKCOB, OCOOCHHOCTAMU
TOPHO-KOTJIOBUHHOTO pejibeda, BBICOKOM CTENEeHbI0 KOHTPACTHOCTH Ouoreorpaduyeckoil u
OMOKIIMMATHYECKOW OOCTAaHOBKH. BakHEWIIUM CpemooOpa3yronM pPecypcoM BOIOCOOPHOTO
Oacceiina baiikana sBISIOTCS Jieca, 3aHUMAROIIUE OKoo 72% Tepputopuu u (GopMmupyoomue a0
80% BoaHOro croka B 03epo. Jleca mpencraBiaeHbl 3KOCUCTEMAMM BBICOKOTOPHUH, CPEIHErOpUH,
HU3KOTOPUH, TIIOCKOTOPH, KOTIIOBHH U PaBHUH. B cTpykType MX mopoxHOro cocraBa npeodiaaaor
xBoMHbIE (80%), MEJNKOJINCTBEHHBIE OPOABI U KyCTapHUKHU cOCTaBIA0T okonno 20% (Hacrosiuee u
Oynymiee..., 1996).

HaunOonpime MaccHBBI COCHOBBIX JIECOB cocpenoToueHb! B [Ipenbaiikanbe u B FOro-3amagnom
3abaiikanbe. JlucTBeHHMYHBIE Jeca 0Opa30BaHBl IBYMS BHJAMHU JIMCTBEHHHUIIbI: CHUOUPCKOM W
JAypCKOM M NIpPEJCTaBIIEHbI NPAaKTUUYECKU BO BCeX dKocHucTeMax. KeapoBele jeca cocpernoToueHbl
B MpendaiKadbCKUX M 3a0aliKalbCKUX BBICOKOTOPHBIX M CPEIHErOpHBIX 3KocucrteMax. Jleca,
o0Opa3oBaHHbIE TMHXTOM CHOMPCKOM, HMEIOT Y3KWH OSKojmormueckuid apean. EmnoBele 1neca
pacipoCTpaHEeHbl HE3HAYUTENbHO, B OCHOBHOM B [IpenOaiikanpe W B moiMax pek 3abaiikaibs.
BbepesoBble neca npouspacTaroT IOBCEMECTHO, HO HA OTPAaHMUYEHHBIX TUIOIAIAX.

[Tpu o6cnenoBanmu apeBocToeB BIIT mokazaHo, 4To UX COCTOSTHUE OMPEACTSIOT KaK MPUPOIHBIC
(bakTopsI (CypOBbIE KIIMMAaTHYECKUE YCIOBHSL, PACIIPOCTPAHEHUE MHOTOJICTHEH U CE30HHOM MEP3IIOTHI,
SMU(PUTOTUU MUKPOMHUIIETOB, OYaru HACEKOMBIX-BPEAUTENIEH), TaK M aHTPONOIEeHHbIE (IIOXKaphbl,
pyOKH, aTMOC(hepHOE IPOMBILICHHOE 3arpsI3HEHHE).

Jns ballkanbCKOrO pEerMoHa 3HAYMMOCTb TEXHOTECHHOIO 3arpsi3HEHMs JIECOB OIpPEACIAeTCs
BBICOKHMM YPOBHEM €TI0 MHYCTPHUAIH3AINH, 31€Ch PacIoyIokeHOo O6osee 10 KpymHBIX TPOMBIIIICHHBIX
IIEHTPOB, 00bEM a’pOBBIOPOCOB OT KOTOPBIX cocTaBiseT 400—450 Toic. T B ron (['ocynapcTBeHHBIM
noknan..., 2008). bonbiias yacTh UCTOYHHKOB TEXHOTEHHOTO 3arpsi3HEHUs HaxoauTcs B FHOxxHOM
[Ipenodaiikanbe u FOro-3anagnom 3abaiikanbe, T1€, COOTBETCTBEHHO, BBISIBIISIOTCS U 3HAYUTEIIbHBIC
IUTOIIAM OcialleHHBIX JIecOB. B TOo BpeMsi Kak HauOONbIINI MPOLEHT (HOHOBBIX (OTHOCHUTEIHHO
3I0POBBIX, HE3ATPSI3HAEMBIX) HACAKICHUHN MPUXOAUTCSI HA CEBEPHYIO, KXKHYIO U BOCTOUHYIO YacTH
peruoHa.

B kadecTBe MHIMKaTOpa COCTOSIHUS JecHBIX AKocucTeM BIIT Oblia BeIOpaHa cocHa OOBIKHOBEHHAS
(Pinus sylvestris L.). 9ta mopona, MOMHUMO IIUPOKOTO PacIpOCTPaHEHHS U BAXKHBIX JIECOOOPA3yIONINX
GbyHKIMH, 0051a1aeT BHICOKOM YyBCTBUTEIBHOCTHIO K QHTPOIIOI€HHBIM BO3ACHCTBUSM, B TOM YHCIIE K
armocdepHoMy 3arpsi3HeHHI0. [[poBeieHHbIE HCCTIeJOBaHMS TTOKa3aJi BEICOKYIO CTEIIEHb COOTBETCTBHUS
MEXIYy YpPOBHEM 3arps3HEHHsT aTMOC(EPHOrO BO3[IyXa KHCIOTOTCHHBIMH Ta3aMH (IMOKCHIOM
cepbl, (PTOPHCTHIM BOIOPOIOM), a3PO30JISIMU TSKETIBIX METAJIIOB, allOMUHUS, KPEMHHS U CTEHECHBIO
HaKOILJICHUS B XBOE COCHBI COOTBETCTBYIOIIHMX JIEMEHTOB — Cepbl, (PTOpa, CBUHIIA, KaJMHs, KPEMHHUS
u npyrux (Muxaiinosa u nip., 2003). [TomoGHOE COOTBETCTBHE BBISBIISIETCS TAKKE MEKIY 3arps3HEHUEM
OKpY’Kalolllel cpe/ibl OpraHn4eCKUMH BEIIeCTBAMHU, B 4UacTHOCTH, [TAY, ux cogep:kaHneM B XBO€ COCHBI
U CTENeHbI0 yrHeTeHus apeBoctoeB (Iopmkos u np., 2008). Mcxons U3 3Toro, ypoBeHb 3arpsi3HEHUS
JIECOB OLIEHMBAJICS IO pE3yJbTaTaM aHAJIW3a JAHHBIX O COJECP)KAHUM IOJUIIOTAHTOB B XBOE COCHBI.
CreneHp yrHETEHUsI IPEBOCTOEB OIPEEIIIACH TI0 KOMIUIEKCY IIOKa3aTelel, OTpayKaroIuX COCTOSIHUE
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acCCUMWIIApPYIOIIEeH (UTOMACCHl JIePEeBbEB — YPOBHIO JedoiHalui KpPOH, MOP(OCTPYKTypHBIM
napameTpam, COlIepKaHNI0 OMOTEeHHBIX JIEMEHTOB B XBOE.

ComtacHO MOJy4EeHHBIM pe3yibTaraM, B Ipeaenax bailkaabCKoro perroHa miomajib B pa3HoOM
CTETICHH 3arPs3HEHHBIX JIECOB cOCTaBIsieT mpuMepHO 30% OT neconokphIToit TeppuTopuu. CUIBHBIN
YPOBEHb 3arpsi3HeHHs HaOmogaeTcst BOMM3u AHrapckoro, Yconbckoro, Mpkyrckoro, [lenexoBckoro
MPOMY3JIOB, CpEIHUN ypOBEHb 3arpsizHeHusi mnpeoOnagaer BOau3um HOkHOOalKanbCckoro,
HwmwxHeceneHrnHCKoro,  YiaH-YIPHCKOro, ['YyCMHOO3epcKOro mpomyssioB, cialblii  ypOBEHb
3arps3HEHUS 3aperucTpupoBad BOmM3u CeBepoOaiikaibCKOro MpoMy3Jia U Ha HEKOTOPBIX JTOKATbHBIX
ydactkax. Kpome Toro, B [Ipenbaiikanbe oOmmpHas TeppuTopus (B mpenenax 4 MiTH ra) 3arpsi3HIeTCs
P BHYTPH- U MEXPETHOHATHFHOM IIEPEHOCE a3pOBBIOPOCOB. Ha ocTanbHOM J1€COMOKPBITOM M0
peruona (oxono 70%) 3arpsi3HeHHE IPEBOCTOECB HE OOHAPYKUBAETCS.

[Toka3zaHo, 4TO TEPPUTOPHH, 3arps3HsIEMble Pa3HBIMH MPOMY3JIaMU, OTIUYAIOTCS MO OOIIeH
TOKCHYECKOW Harpy3Ke, KOTUIeCTBEHHOMY COOTHOIIICHHUIO MOJITIOTAaHTOB U AJIeMeHTOB-0noduioB. Tak,
BONMM3U AHrapcKoro U YCOJIBCKOTO MPOMY3JIOB B XBO€ OOHAPYKHBAETCSI BEICOKOE COIEPIKaHUE CEPBI
U TSDKEJIBIX METAJIOB, B TOM YHCIIe, pTYTH, CBUHIIA, KaJMUs, MeaH, xene3a. Bonusu lllenexoBckoro
MPOMY3J1a BeJIMKa KOHIIEHTpaIus (TOPUAOB, COAEPKAaHUE CEPHI TAKXKE 3HAUUMO TPEBHIIIAET HOPMY,
MIOBBIIICHBI YPOBHU CBUHIIA, PTYTH, Kene3a, KpeMHus. IpKyTCKH TPOMYy3€eil XapaKTepU3yeTCsl CAMbIM
BBICOKMM COJIep’)KaHHEM CBUHIIA B TKaHAX pacTeHuil. OmnpeneneHHble 0COOEHHOCTH 3JIEMEHTHOTO
COCTaBa XBOM COCHBI UMEIOTCS M BOJH3U APYyTUX Mpomy3sioB. ClenyeT OTMETHTh TaKkKe BBICOKHE
ypoBHH [TAY B XBO€ COCHBI, TPOM3PACTAIONICH HA TEPPUTOPUIX TOPOJOB U BOIM3H ATFOMHUHHEBOTO
3aBoja (r. [llenexoB). Ha Tepputopuu, moanagaromnieii moj BHyTPU- U MEKPETHOHAIBHBIA TIEPEHOC
a’pOBBIOPOCOB, PETUCTPUPYETCS CTATUCTMYECKH JIOCTOBEPHOE IMIPEBBIIIEHHE B XBOE COCHBI
KOHIIEHTPAIMH psiia 2JIEMEHTOB — CBHHIIA, KaIMUsI, CEpbI, (pTopa, KpeMHHUS, JKene3a U Jap.

B npenenax TEXHOT€HHO 3arpsi3HSAEMBIX TEPPUTOPUIN BBISBISETCS pa3Has CTENEHb YTHETCHHS
JPEBOCTOEB: CUJIbHOE YTHETEHHE OOHapykeHo Ha ruiomanu 640 Teic. ra, cpeanee — Oosee 2 MIH ra,
ciaboe — Oonee 5 MutH ra. CunbHas CTENEHb YTHETEHUS! pETUCTPUPYETCs BOM3U KPYITHBIX IPOMY3J10B
1 Ha paccTossHuM 70 30 KM OT HUX, cpeaHssi u cinabas — Ha paccrosaud oT 30 1o 100 kM. DoHOBEIE
(OTHOCHUTEIHPHO 3/I0POBBIC) HEHAPYIIEHHBIE HACAXKICHMS, KaK IMPABHUJIO, 3HAYUTEIHLHO YAAJICHBI OT
IIPOMIIEHTPOB.

[Tomy4yeHHbIe JaHHBIE CBUAETEILCTBYIOT, YTO OOCIIEIOBAHHAS TEPPUTOPHUS MTOKA €IIe pacroyiaraet
3HAUUTENHHBIM CPEIO3aIIUTHBIM U BOJOPETYIUPYIONIUM MTOTEHIIHATIOM, Y€MY CIIOCOOCTBYET BBICOKHIA
ypoBeHb ee oOneceHHOCTH. OfHaKo, 3TOT MOTEHIMAT 3HAYUTENIBHO CHIDKACTCS TPU BO3ICHCTBHU
TEXHOT€HHBIX BBHIOPOCOB, TO €CTh IPH XUMHUECKOM 3arpsi3HEHUH CPEJIbl, IPUBOJISIIEM K HApYLICHHUIO
LIEJIOTO psiia KIIFOUEBBIX MPOLIECCOB B SKOCHUCTEMAaxX, B TOM YHMCIIE: ra3000MeHa M CTOKa YIVIepona,
OHMOTreHHON MUI'pallud MAaKpO- W MHUKPOIJICMCHTOB B IMOYBC M PACTCHUAX, IHUTATCIIBHOI'O CTAaTrycCa
npeBocToeB U ux npoxykruBHoctH (Mikhailova et al., 2005).

[Tockonpky Ha BIIT nHabmromaercst 60ibIioe pa3HOOOpa3re YCIOBHM CYIIECTBOBAHUS JIECHBIX
3KOCUCTEM, TO B COOTBETCTBHU C OTHUM BbISIBIICH U HH/IpOKI/If/'I arara3oH Hux YCTOﬁqHBOCTH K
XUMUYECKOMY 3arpsi3HeHuto cpenbl (MuxaitmoBa u np., 2010). B sToM muaHe cpaBHUTENIbHAs
XapakTepHUCTHUKA pa3HbIX Yacte baiikanbckoro peruona (FOxnoro [penbdaiikanbs, KOro-3amagHnoro
3abaiikanbs, CeBepHoro IIpubaiikanbs) nmokasana, 4To Ha (POHOBBIX TEPPUTOPULX OOJIbIIIEE BIUSIHUE
Ha cofiepKaHHe XMMHUYECKHX 3JIEMEHTOB B XBO€ COCHBI OKa3blBaeT Ouoreorpadpuieckuii Gpaxtop, B
MEHBIIIeH CTeTIeHN OHU I3MEHSIOTCS B Pa3HBIX TUTIAX JIeCa, TPHYPOUYCHHBIX K OTHOMY TeorpaduaecKoMy
paiiony. Ha 3arps3HseMbIX TEpPUTOPUSIX HanOoJee CHIIBbHBIM (PAKTOPOM, BBI3BIBAIOIIMM AHCOaIaHC
OOJIBIIMHCTBA 3JIEMEHTOB, SIBJISIETCS TEXHOT'€HHAs Harpys3Ka.

[Toka3aHo, 4TO Ha HAYAJIBHOM CTAANH TEXHOTEHHON TUTPECCUU, TIPU OTIPEIETICHHOM MOBBIIIICHUH
YPOBHABJIECMCHTOB-IIOJIJIFOTAHTOB BXBOC, HAMMCHBIINEC HAPYIICHUA TUTATCIIBHOTO CTaTyCa APEBOCTOCB
obnapyxuarotcsi B FOxxnom Ilpenbaiikanbe, B 3abaiikanbe HapylIEHUs CyIIECTBEHHEe, a Hanbosee
BeIpakeHbl OHM B CeBepHoMm [lpubaiikanbe. COOTBETCTBEHHO, B TOM e Ouoreorpaduueckom
paiione HaOronaroTCs M 0ojiee HU3KUE 3HAUEHUS psAJa MOKa3areiei COCTOSHUS aCCUMUIUPYIOLIEH
¢uTomMaccel. [laHHbIE CBUIETENBCTBYIOT O MEHBIIIEM MOTEHIIHANE (PU3UOIOTHIECKON YCTOHYMBOCTH
npeBoctoeB CeBepHoro [Ipubaiikanbs.
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Jns Beeit BIIT B 1enom npoBeieHO KOMIUIEKCHOE KapTorpadupoBaHKHE HApyIIEHHOCTH JIECHBIX
9KOCHCTEM, 3arpsI3HAEMbIX aTMOC(hEpPHBIMU IPOMBIIIIEHHBIMU BEIOPOCAMU MHOXKECTBEHHBIX HICTOUHHUKOB.
CocraBiieHbl CpefHEMACIITAOHbIE KapThl, OTPAXKAOLIME CTENEeHb TEXHOI'€HHOTO 3arps3HEHUs JIECOB
U ocnabieHus uX KU3HEHHOTo cocTosiHUA. KapThl cimykar 3pQeKTHBHON TEXHOIOTHUECKOW OCHOBOM
YCTOWYMBOTO YIPABIEHUs JecaMH, UX HH(opMmalus 3HaYMMa IIPU OCYILIECTBICHUH MEpPONPUSTHI,
HAITPaBJICHHBIX Ha ONITUMH3ALIUIO JIECHOTO (hoH/Ia perrona. JlanpHelinee pa3BUTHE STHX UCCIICIOBAaHUN
IIpeAyCMaTpUBAET pa3paboTKy a1€KBaTHOM OLIEHKH U METOJIOB IIPOTHO3UPOBAHUS COCTOSHUSI JIECOB KaK Ha
TEPPUTOPUSAX MHOTOJIETHETO MHTEHCUBHOI'O IPOMBIIIIEHHOTO OCBOEHUS, TAK U B MECTaX IIAHUPYEMOTO
BBOJ[a HOBBIX MPENPHUSITUI.
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THE CHEMISTRY OF YELLOW DUST SOURCES SOIL LAYERS IN GOBY REGION OF
THE COUNTRY OF MONGOLIA
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The chemical characteristics of sand dust storm sources layers of soils in Goby region of Mongolia have
been presented in this paper. We consider that data of chemical composition of both yellow dust source materials
which produce yellow dust and airborne dust particles after settling on the ground surface is necessary to know
the chemical constitute changes. Data of our investigations, received as results of using of modern instruments
are show that the yellow dust sources soil layers contain Silicon (SiO,) — 68.5%, aluminum (ALO,) — 13.3%,
Iron (Fe,0,) — 4.6%, Titanium (TiO,) — 0.68%, Calcium (CaO) — 2.14%, Magnesium (MgO) — 1.56%,
Phosphorus (P,0,) — 0.08%, Manganese (MnO) — 0.8%, Potassium (K,0) — 2.51%, Sodium (Na,0) —
3.0%, organic matter(SOM) — 0.9%, Gypsium (CaSO,) — 0.5%, Carbonate (CaCO,) — 1.4%, and nitrate
— 0.1-2 mg/100 g, Water soluble salt — 0.5%.

Results of lab. analysis of heavy metals and trace element in sand dust storm sources layers of soils in
Goby region of Mongolia show that content of Arsenic (As) ranges from <5 to 8 ppm, content of Cobalt (Co)
ranges from <5 to 14 ppm, Chromium (Cr) from 44 to 75 ppm, Cesium(Cs) from <20 to 24 ppm, Copper (Cu)
from <5 to 66 ppm, Molybdenum (Mo) from <5 to 10 ppm, Nickel (Ni) from 9 to 23 ppm, Lead (Pb) from <10
to 37 ppm, Tin (Sn) from <10 to <20 ppm, Strontium (Sr) from 211 to 425 ppm, Vanadium (V) from 80 to 102
ppm, Zinc (Zn) ranges from 33 to 59 ppm, Cadmium (Cd) ranses from 0.06 to 0.18 ppm, Selenium (Se) from
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0.4 to 1.7 ppm, Boron(B) from 5 to 2040 ppm, Manganium (Mn) from 260 to 840 ppm, Mercury (Hg) from 3
to 11 ppm., Antimony (Sb) from 0.2 to 0.55 ppm, Beryllium (Be) from 0.4 to 1.1 ppm, Thallium (T1) from 0.1
to 16 ppm and Silver (Ag) ranges from 0.02 to 0.07 ppm depending on soil formation factors. Also data on the
texture of sand dust storm sources earth materials and chemical composition of cation exchangeable complex
are have been included in this paper.

Methods and materials. Sand dust resources materials have been collected from different part of Goby
region of Mongolia. Determination of total content of such more than 30 chemical elements in sand dust
resources mareials was carried out using atomic absorption spectrometers, X-ray fluorescence spectrometers
and inductive coupled plasma mass spectrometry as well as classical analysis.

Introduction. From literature can know that China and Mongolia are major sources of Asian
dust and the strong dust storms produced in these areas could transport to and deposit in Korea,
and Japan even cross the Pacific to America, and they have great effect on the environment of these
countries. Researchers who study of sand dust storms and yellow dust at several time have underlined
that information on yellow dust sources data or the ground surface conditions of the source regions
and along the transport route are very important to know how changed chemical characteristics of
particles of sand dust storm during their transportation and deposition in long distance and their
pollution effect on environment and human health. We consider that soil surface layers of goby and
desert region of Mongolia are subject (main sources) to produce the sand dust storm and the yellow
dust. So we would like to introduce some data on properties of surface layers of goby brown soils.

These soils formed (developed) in conditions of low soil moisture, where evaporation is more
than precipitation. As a results of this moisture regime takes place at least little amount accumulation
of carbonate and salt in soil surface. By these materials have been cemented the particles of soils
and when the soil looses moisture and dries there forms a grey colored, hard, thin (1-1.5 cm),
solid, compact crust layer (K) on the soil surface, under which lies a thin (1-2 cm) horizontal platy
structured (disposed like sheet slices, with pores) a soft or weakly cemented under crust layer (UK).
General morphological differences of Goby brown soils from other types (except desert soil) of soils
of the country of Mongolia are these two clear thin, hard, layers. Representation of these two layers
(their solidity, thickness, demolition, compactness, size of pores) might be different depending on
their texture, moisture regime, particularity intensiveness (speed) of drying, chemical composition
of water solution and soluble salt in soils. Under these two soil surface layers lie the relative more
dark colored humus accumulative “A” horizon, white colored carbonate accumulative B horizon and
soil formation rock C horizons respectively. Some goby brown soils have sand cover and some soils
have coarse (stone) cover and some soils developed under plant cover and some soils under bare
condition.

Goby brown soil with coarse cover occur usually in foot hills area on the terrace like place
which have little more high elevation (altitude) than alternate depressions where accumulate sand and
growplant (photo 1). From given photo you can see that as consequence of strong sand dust storm
and water erosion was wipe off (has been blow and washed) all earth particles and was remained only
coarse stones on the soil surface in terrace like place and sand particles transported in short distance
and accumulated in depression which located in near surrounding area and there grows plant. Of
course, in this case the fine particles of soil surface can be diffused by turbulent motion into higher
levels of the atmosphere and then carried over large distance by wind and transported to long distance
to arrive to China, Korea and America. From given photo also can see that during sand dust storm
the soil surface particles distribute in different distance depending on their size and remained coarse
cover can to play important role to protection of soil from wind erosion. We would like to show
you what materials lie under this coarse cover which formed on the soil surface as consequence of
deflation(wind and water erosian) processes (photo 2).
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Photo 1. Landscape, dominated by goby Photo 2. Coarse cover is succeeded
brown soil with coarse(stone) cover by yellow colored crust laeyr

If touch (remove) these coarse cover will be discovered crust layer which consist from fine
particles and soil surface will become easily blow by wind and will produce yellow dust. So everybody
should pay attention to not destroy the coarse cover of goby brown soil in order to protect the soils
from wind erosion and to keep their fertility.

Results of investigation and discussion. We have determined chemical characteristics of
yellow dust sources soil surface layers in goby region of Mongolia and results of analysis was shown
below:

Table. Average total content of 33 elements in yellow dust resource earth material (ppm)

Elements St Al Fe T1 Ca | Mg K Na P Mn [ C | N
Content [320000 [70000 [32000 [3900 [15300 [7500 [20800 [22600 [350 6200 [3000 [10000
Element As Co Cr Cs Cu Mo N1 Pb Sn Sr \Y

Content 5.0 8.6 585 [ 169 | 24.0 53 16.4 13.5 9.0 | 217 ] 91

Element Zn Cd Se B Hg Sb Be Tl Ag

Content 38 0.09 0.6 9.5 4.0 0.4 0.8 0.5 0.02

Results of lab. analysis of chemical composition of exchangeable cations of yellow dust sources
layer of soils in goby region of Mongolia show that amount of exchangeable calcium cation ranges
from 15 to 25 me/100 g, exchangeable magnesium cation ranges from 7.5 to 9 me/100 g, exchangeable
potassium cation ranges from 0.5 to 6.0 me/100 g, exchangeable sodium cation ranges from 0.8 to
6.2 me/100 g soil. Results of the texture analysis of yellow dust sources layers in goby region of
Mongolia show that content of sand (1-0.05 mm) ranges from 30 to 47%, content of silt ranges from
35 to 45% and content of cley ranges from 14.3 to 26%.

Conclusion. As results of our investigation have been received some such data as total content of
chemical elements and as content of heavy metals and trace elements, composition of exchangeable
base in colloid complex and texture of sand dust storm sources layers of soils in Goby region of
the country of the Mongolia. Amounts of chemical elements are near to quantity of such primary
minerals composition as granite which consist from mica (biotite, muscovite), quartz, hornblende,
and feldspare. These data needed to know how changed chemical characteristics of particles of sand
dust storm during their transportation and deposition in long distance and needed to know a soil
contamination levels in goby zones of the country of Mongolia, where at present time increases
amount of mining industries
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