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dOPYM!

Mapkuit Kupunn BnapucnaBoBuuY, rnaBHbI apXUTEKTOP NPOEKTOB APXUTEKTYPHOTO 6t0p0 «OCTOXEHKAY;
Poccuiickas @epepauns, 119034, MockBa, TypyaHuHoB nep., . 6, ctp. 2, 0¢. 202;

npodeccop MexayHaponHoi akagemun apxutekTypsbl (IAAM), otoenenne B Mockese (MAAM);

COBeTHMK Poccuickor akageMmum apxuTekTypbl U cTpouTenbHbix Hayk (PAACH).

E-mail: gladky@ostarch.ru

— Yrto npuxoauT Bam B ronioBy Kak apXMTEKTOpY, YEIOBEKY, CBI3SAHHOMY C Yp6aHUCTUKOI, Koraa Bbl
C/IbILUMTE CZIOBOCOYETAHUE «IKONIOTUS ropoaas?

— OJKOJIOruMs — 3TO HayKa, 3aHMMAIoUIAsiCsl B3aMMOOTHOIIEHUSIMM TIOIMY/ISIINIL, COOOIIECTB
(HaIO6MONIOTMUEeCKMMM OPTaHM30BAaHHBIMM CTPYKTYpPaMM), TEM, KaK OHM (QYHKIIMOHUPYIOT, KaK pas-
BUMBAIOTCS B IIPOCTPAHCTBE M BO BpeMeH!, M KaKMM 06pasoM 3TO MPOUCXOAUT IMPU y4acTUM aH-
TpomoreHHOTo (hakTopa u 6e3 Hero. [opon caM 1Mo cebe MCKYCCTBEHEH ¥ CO3[IaH UeI0BEKOM, 3TO
pesyabTaT aHTPOIIOIreHHOTO BO3AEVCTBMS Ha TIpUpPoy, penbed 1 nanmmadT. HeBaskHO, TPy KAaKOM
COLIMAJIbHOM YKJIaJle ¥ B KaKO¥ 9KOHOMMYECKOV (OpMalyyM OH CYIIEeCTBYET, FOPOM MCIIONb3yeT
CBOM Pecypchbl U pecypchl Mpujieraloimmux TeppuTopuii. [Ijse MeHsl CJIOBOCOUeTaHMe «3KOJIOTUS To-
popa» ellle He BITOJIHE YCTOSIBIIIeecs, MpUBbIYHOe. C IPyroit CTOPOHBI, Helb3s1 OTPUILIATh CYIIeCTBY-
IOLIMI1 MacCUB 3HAHMI, OOBSICHSIIONI NI BO3Ie/ICTBYE He OTIeIbHbBIX JIIOJei, HO KOMIIIEKCAa Topoa
B 1IeJIOM Ha CBOe OKpYy)XeHMe, B TOM uuc/ie TIpupoAHoe. M B TO 3Ke BpeMsl — KaK IpuUpoja BO3-
Ie/iCTBYeT CHavala Ha MaTepUaJbHYI0 CTOPOHY TOPOZa, a 3aTeM M Ha coobmectBa. OTMeuy, UTO
B COBPEMEHHOM MMpe TIOHSITHE «3KOJOTUSI FOpOAa» JOBOJIBHO IUIOTHO CBSI3aHO HE TO YTOOBI CO
CIIEKYISIIIMSIMU, HO C OTIpeeIeHHbIM BAMSHIMEM Ha BJIACTh ¥ 0OIIECTBO CO CTOPOHBI PaIMKaTIbHBIX
9KOJIOTMUECKMUX COOOIIEeCTB.

DKOJIOTHs TOpPOoJa 00yCIOBIeHa TeM, HACKOIbKO IPAMOTHO M3yUEeHO MECTO ero PacIioyioKeHMsI.
Ecnu Takue Meramosmchl, Kak, Harpumep, MockBa, He 6yIyT YIUTHIBATh OKPYXKAIOIIYIO UX CpPemy,
MbI TIpUIEM K 6e3TyMHOMY MCII0JIb30BaHMIO PECYPCOB, BKIIOUAs 3eMebHbIe. Harmpumep, B MockBe
Mpeob/1aJaloT BeTpa C CeBepo-3arajia, ¥ ecii Ha Jieca, pacliolio)keHHbIe Ha ceBepo-3araje, OymeT
OKa3bIBaThCsI Cepbe3HOe aHTPOIOTeHHOe BO3[elicTBMe, Topof 3amoxHeTcss. C I0TO-BOCTOKA TOXe
YacTo IYIOT BeTPa, HO JIECOB B pe3y/bTaTe X03511ICTBEHHOM IesITeJIbHOCTU Ue/ioBeKa TaM MaJio, Mo-
9TOMY BO3IyX He ouminaercsi. COOTBETCTBEHHO, B paMKaxX KOMILJIEKCHOIO aHaji3a 006s13aTe/IbHO
JIOJKEH pacCMaTpUBaThCS IMIPUPOIHO-IKOJIOTMUYECKIMII KapKac Topo/ia — OH 00yc/IaBIMBaeT XXU3Hb,
«YCTOYMBOCTD» TePpUTOPUN. VIHAUe Ha MMyCTOM MeCTe MOTYT BO3HUKHYTh IPOOJIEMbI ITPUPOTHO-
KJIMMAaTHUUECKOTO XapakTepa. MblI ke ITO/KHBI ITOCTYIIATh TaK, YTOObI OYIYIIMM TTOKOJIEHUSIM 3TO
o611ecTBeHHOE 61ar0 TOCTaa0Ch XOTSI OBl B TOM JKe BUJE, UTO U ceifyac, — 9TO OymeT Haleil 60/1b-
11071 3aC/Tyroii. BbI MOKeTe caMu CpaBHUTD, KaK ObIIO, KOTAA BbI POIMUIIACH, C TEM, UTO €CThb ceifuac.
Peub uzeT 0 TOM, HACKOJIBKO PAUUTENIbHO C TOYKYM 3peHUST I9KOJTOTUM MbI UCITOIb3yeM UMeIoIIecs
y Hac pecypcbl. Ha OoCHOBaHMM CTAaTUCTUUECKMX JAHHBIX ¥ CPABHUTEIbHOTO aHa/IM3a MOXHO Clie-
JIaThb OTipe/ie/ieHHbIe BbIBOIbI.

1 Pepakums Boipaxaet bnarogapHoctb AHacTacum byposoi, Codbe [ankuHoi u Mapbsam byvynaesoit 3a noMolLb
B NMOArOTOBKE MaTepuanoB MHTEPBLIO.

2 Kirill Gladkiy, Project Architect, Ostozhenka Architects; office 202, 6 bldg. 2 Turchaninov pereulok, Moscow,
119034, Russian Federation; Professor of the International Academy of Architecture (IAA), Moscow Branch
(IAAM); Adviser of the Russian Academy of Architecture and Building Sciences.

E-mail: gladky@ostarch.ru
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— YyacTByIOT /1M ceiivac 3KOJI0rM B MPOEKTaxX pasBuTusa Tepputopuii? U ecnu paa, To HACKONbKO BaXKHA
MX ponb?

— B 06071 pabote, CBSI3aHHOI € MPOEKTMUPOBaHMEM (OpraHusaliieil, mepeHacTpoiiKkoii) Teppu-
TOpUM (TIpUYeM HeoOsI3aTebHO paciivpeHreM, BO3MOXKHO, M CO CKaTueM WiK KOHCepBalluein), uem
6oJbllle MbI BK/TFOUAEM acCIleKTOB MCCIeIOBaHMsI, TeM Oorade U Imupe 6yayT Haiy BbIBOObI. COOT-
BETCTBEHHO, 3KOJIOTM — BaskHasi M HeOTbeMJieMas YaCcTh KOHCOPIMyMa CIeluanucToB. YacTo mwin
HeT (IIPUBJIEKAIOTCST 9KOJIOTH K paboTe Haf MPOeKTOM. — [Ipumeu. ped.) — He 3Hal0, HO Mbl (APXUTEK-
TypHOe 610po «OcToskeHKa». — I[Ipumeu. ped.) cTapaeMcs Ha 3Ty TeMy obpamiatb BHMMaHue. CTOUT
CKa3aTh, UTO MOHATME SKOJOTUM PACIIMPUIIOCh — Ceifyac OHO BKJIIOUAET pa3/iMuHble COLMa/IbHbIE
(heHOMEHBI, CBSI3aHHBIE C 0OIeCTBEHHBIM MHEHMEM, 06pa3oBaHMeM, KyIbTypoii B 11esioM. U 3Hame-
HaTejieM BCEero 3TOTO SIBJIIeTCsS 6epeskHOe OTHOIIeHMe K PecypcaM.

— Hackonbko pesenonepbl, rOpoACKME BAACTH, FPAAOCTPOMTENM OCO3HAIOT ceityac Heob6XxoaUMOCTb
YUUTbIBATb 3KOJIOrMUECKMI DaKTOp NPU PasBUTUU TEPPUTOPUIA?

— 3avacTyio B MCCIeIOBAHMSIX MIM KaKMX-TO MPeABapsIONIMX IMIPOEKT JOKYMeHTaX Bce ImpeKpac-
HO, a Ha JieJle — HMKOTO He 3aCTaBUIIb JeaTh O0ble, 4eM TpeOGyeT HopMa wiu 3aKoH. B I'pamo-
CTPOUTETHHOM KOJeKCe, Ha MOJ B3IV, TeMa OOIecTBeHHOro 6/1ara HeJOCTaTOYHO PacKphITa: TaM
BO IJIaBe yIJIa CTOSIT IIpaBa ¥ 00sI3aHHOCTY aAMWHUCTPALIY, COOCTBEHHUKOB, B MEHbIIIe! CTereHn
COO0OIIIeCTB, IPOEKTUPOBIIMKOB. HO ec/i Mbl «KY/IbTypHbIe» (LIMBUIM30BAHHBIE) JIIOIM, TO HEOOXO0-
IMMO CTPEMUTHCS K yUeTy 9KoJornueckux Gakropos. Hampumep, B geiicTByioiem ceituac CIT «I'pa-
IOCTPOUTENIbCTBO» €CTh TpeOOBaHMe K 03eIeHEHMIO TEPPUTOPUIA, HO TOIHKO B OTHOIIEHUY KPYITHBIX
TePPUTOPUATBHBIX 30H (MEXKMAaTKCTPaJIbHBIX TEPPUTOPUIL, TUIAHMPOBOUHBIX KBAPTAI0B, MUKpOpaii-
OHOB). B yryuriem ciydae 9TO 30HBI, OTpaHMYEHHbIe KPACHBIMM JIMHUSIMY, U JIbBUHAS TOJISI HAIINUX
rOPOIOB — MMUKPOPaiOHbI, MEKMAaruCTpaabHble TEPPUTOPUM, & YIUIII B KPACHBIX TMHUSIX JOBOIHHO
penko BcTpevaroTcst. [TIoMyMO MCTOPUYECKOTO IIeHTPa, IIe B ITOM CMBbIC/IE BCe B MMOPSIAKE, B MUKPO-
paltoHaX B OCHOBHOM POJIb YITUII BbITIOJTHSIIOT TEPPUTOPUM OOIIETO MMOTb30BaHMS, B KOTOPHIX C Ha-
TTOJIHEHHOCTBIO 3eJIEHBIMM 30HAMMU, KayKeTcsl, 671aroIoyYHO, HO B KAKOM OHM COCTOSTHUM — GOJTBIIION
BOIpoC. [TOCKOMBKY OUEHb YaCTO HET CPEICTB, YTOOBI COEePyKaTh MX B ITOPSIAKE: BHIPYOATh ITOAJIECOK,
YUCTUTH Pycia pek, 60poThCs ¢ Ipo3ueii... OmMHO IeJI0 B cpefHeii Iojoce, Ihe KIUMaT IIpreMIeM, HO
Yy HaC MHOTO HacCeJIeHHBIX ITYHKTOB, B KOTOPBIX YeJIOBEKY CJIOSKHO JKUTh...

Bo3sBpaiasich K BOIIPOCY, HACKOIbKO YUMTHIBAETCST IKOIOTMUECKNI (HhakTop: HA HAYaIbHBIX 3Ta-
Tax MPOEeKTUPOBAHMS BCe XOPOIII0, HO KOTA AeJI0 JOXOAUT 10 peaansalliiu, eaaeTcst TOIbKO TO, YTO
TpebyeTcst TT0 HOpMaM.

EcTb 1Ipo6jIeMblI ¥ C IIPOMBIIIJIEHHBIMY 30HAMM, OKa3aBIIMMMUCS BHYTPU FOPOAOB: BHIHOCUTD UX
6bUIO ObI CTPAHHO, OCOOEHHO eCyM TIPeaIpusiTHe aeiicTByomee. Ho ecmn Mo caHMTapHO-3MUIEMMUO-
JIOTMYeCKMM HOpMaM MOKHO He CTaBUTb 60jiee COBpeMeHHbIe OUMCTHBIE COOPYKEHMS, TO HUKTO 3TOTO
U He JeJlaeT, a, HarpuMmep, B Kurtae, pu co3maHuy TEXHOIOTMYECKOTO KJIacTepa, CBI3aHHOTO C rajib-
BaHMKOI, 6TV OTKPBITHI CHAYA/IA He 3aBOJIbI, & OUMCTHBIE COOPYKeHMS. M JINIITh TT0C/Ie 3TOTO CTaIN
OTKPBIBAThCS MIPEATIPUSITUS — B Pe3y/IbTaTe ObUT CO3[IaH 6/1arOIOTYyUHbIN B I/IaHEe SKOJIOTUM KJIacTep.

Enre B Kutae BooO11e Heslb3s BbIpy6aTh jieca. Eciy O6bI 6bII0 IPUHSITO TAKOE 3Ke pelleHle, Harpu-
Mep, B Mockse B 70-KMJIOMETPOBO# 30He BOKPYT TOPOAA, 3TO ObI CMIBHO MOBJMSJIO Ha YIydlleHue
9KOJIOTMYECKOI 06CTAaHOBKY He TOTbKO B MOCKBe, HO U B [I0MOCKOBBE.

Heckonbko seT Ha3az 51 okasascs B [letepOypre B mapTe. CHeT yske COIIIeN, HO TPaBbI ellle He ObIIO,
a TUIOIIaIOK-Ta30HOB — MHOTO0. M Ha X MecTe 6blyIa IblIb. Eciiv 6paTh B KauecTBe MpuUMepa KaKoii-
160 eBPOTENiCKIIi TOPO, OH OKa3bIBAETCS JOBOJIBHO CEPbe3HO 3aMoIleH. ECTh MmapkK, HO Py 3TOM
Ha IJIOIIAJSX M YIMUIIAX HET TaKOTO KOJMUYeCcTBa Ta30HOB. B 11e/10M Moy4yaeTcsl JOBOJIBHO 6J1aroro-
JIYIHAasT UCTOPUS, TIOTOMY UTO €CTh Macca CIioco60B 03eIeHeHNMsI He TObKO 3a CUeT ra30HOB. HyskHO
IIOlyMaTh, & CTOMT I MUMEHHO TaK 03€JIeHSTh?

— MpaBunbHO N1 9 NOHMMAIO, YTO FMaBHas Npo6iemMa — 3TO OTCYTCTBME PasyMHbIX HOPM ANS peanu-
3aummn?

— 4 6bI cKasaj, uTo MpobiemMa He B «pa3yMHOCTU», OHM, MOXKET, ¥ Pa3yMHbIe, XOTS HEKOTOpbIE
apxXaMyHbl, 8 HEKOTOPbIE HE 3aMeYaloT COBPEMEHHOCTh, aKTya/IbHbIE BU/IBI TEeSITEIbHOCTY, COOTBET-



CTBEHHO, He YUUTBIBAIOT 6yayiiee. [I[po6iema B TOM, YTO HOPMbI, ObIBAET, IPOTUBOPEUAT IPYT IPYTY
" HecOaTaHCUPOBAHHBI — HEIIOHSTHO, KaKyI0 1Ieib OHU B CBOEI COBOKYITHOCTH TpecienyioT? Eciu
1esib 6ygmeT 0603HaueHa (eCTECTBEHHO, B paMKaX OCMBICJIEHMS COLIMAIbHO-9KOHOMUYECKO hopma-
LU, B KOTOPO# Mbl HaXOMMCsI), TO €CTh HAJIEX/a, UTO BCe HAMaaAuTCsl. [T0SBSITCS HOBbIE CYOBEKTBI
nesiTeibHOCTHM. He To/IbKO, Kak ceifuac, I/iaBa permoHa, rocyJapCTBa, KpyIHbIe 1eBeJIoepsl, HO 1 I1a-
Ba MYHUIIUITAJIUTETA, COOOIIECTBA TOPOKAH U T.I1.

— To ectb, Nnony4yaercs, U AOCTaTOYHON IKOJIOrMUYECKON KOMMETEHTHOCTU HET, UTOObI NMPUBECTU BCE
B NopsaoK?

— [la, KOMIIETEHLIVY TOSIBJISIIOTCS TOTIA, KOTIa OHM BOCTpe6GoBaHbl. Torma 3HaHMe HaKallJiMBaeT-
cs1. Eciu B Hallleit cTpaHe COKpAIaioT IITAThI JIECX030B, THICSUM TEKTAPOB jieca MOTMOaoT OT sKyKa-
Turnorpada — sTo pe3yynbTaT CTaBlie yske 06bIIeHHOCThIO «OIITUMM3aI M », BBUIUBIIEHCS B IPUMU-
TUBHOE COKpallleHre Oo/KHOCTelt. B [IogMOCKOBbe Topasio MeHbIle JJeCHbIX MacCHMBOB ITOCTPALasIo
OT aHTPOITOTEHHOTO BO3/IEICTBNS, YeM OT KOpoea. Bce sKosornueckye mporpaMmbl JOKHbBI MO -
YMHSTBCS 0OIIel 11e/n, a eI ee HeT — KaKye MPeTeH3UM MOKHO TMpeIbsBISITh JaXe CaMbIM 3a-
MeuaTeTbHbIM HOpMaM? MOXKHO HaImucaTh B TeHIUIaHe rOpoJa «ITOPOACKOI JieC», U BbI IIPeACTaBy-
Te jecornapk Bpoze KyckoBo, HO OKaXeTCs, UTO 3TO IMPOCTO 3apociiasi GpoIIeHHasT HEeITPOXOAMast
TeppuTopus. Heo6XoaMmMo MMEeTh MHOTO BapMaHTOB pelieHus Mpo6aeMbl i IyMaThb, KTO B KaXKIOM
cIydae 3a 3TO Gy[eT OTBevaTh.

Kakum MOkeT GbITh BBIXO[, 13 ITOM CUTyaly — CIOXKHO CKa3aTh. HysKHO ITOHMMATh, KaKast MO-
JleJIb CYIIECTBYET ceifyac, Hy>KHO ee OIMMChIBAaTb, B TOM UMC/IE COLIMOJIOTMYECKM, ¥ OTKPBIBATH [JIsI
cebs1, OCBaMBATh CTPAHY ITO-HOBOMY. JIyMaThb, KTO MOXET ellle ObITh CyOheKTOM 9KOJIOTMUECKOI Iesi-
TEJIbHOCTH; U €C/IV 3TU CYyObhEKThI TOTOBBI, OHM GYAYT MPUBIEKATh KOMITETEHIIMHA, JIFOIEH C COOTBET-
CTBYIOIIMMMU 3HaHMsIMU. Hamipumep, B PuMe, ITONOXKMM, OKOJIO IISITUCOT apXUTEKTOPOB, U Y BCEX €CTh
paboTa, IIpyu 3TOM CTPOUTCS IISITh TOMOB B rofi. Borpoc: moueMy oHu He 6e3pabOTHbBIE, M HA apXy-
TEKTOPOB MPOJO/IKAIOT yUMUTh? OTBET: TIOTOMY YTO OHM 3aHMMAIOTCSI KOHCAITUMHIOM, B TOM UUC/IE U
9KOJIOTUYECKUM.

MBblI KMBEM B COBETCKOM HaC/JeAUM: MHOTYME HaceleHHbIe MyHKThl (OPMUPOBAIUCH B COOTBET-
CTBUM C TIOTPEGHOCTSIMM MTPOU3BOICTBA, 9TO (GUKCUPOBAIOCh U B (GYHKIMOHATHLHOM 30HMPOBAHUMU
HaceJIeHHbIX MYHKTOB. CeromHs MHOIOe 3 3TOr0 He BOCTPeOOBAHO 1 OKa3bIBA€T HETaTUBHOE BJINSI-
HMe Ha 3KOJIOTHI0. YTO JesiaTh ¢ 3TUM Hacienuem? Korma Mbl OTBETMM Ha 3M0m BOIIPOC, MbI CMOXKEM
OTBETUTD Ha BOIIPOC, KAK ITO JIYUIIIe CAENATh C Y4eTOM SKOJIOTMUECKMX aCITeKTOB.

— MOXHO N1 cKa3aTb, YTO ceiyac poJib IKONOroB, 3AHUMAIOLLUXCA FOPOAOM, HE OYEeHb BayKHa?

— K coxanenuw. Ho npu stom [lernmapTaMeHT MPUPOAOIIOAb30BAHMS — OUE€Hb yBa)kaemasl B
MocKBe U >KeCTKasi CTPYKTypa, KOTOpasi MbITaeTCsl OTCTaMBaTh TPAHUIIbI OXPaHSIEeMbIX MPUPOISHBIX
TePPUTOPHIL coracHo ['paoCTpOUTEIBHOMY KOJIEKCY, TIPOBOAUTD TMHUM I'PaZOCTPOUTETBLHOIO pe-
T'YJIMPOBaHMS BOKPYT IMTPUPOSHBIX KOMITIEKCOB. HO HYKHO YUMTBIBATh, UTO OIOIKETHI CTPAHBI ITOITOJ-
HSIIOTCSI B OCHOBHOM OT JOOBIUM U TIEPBUYHOI IepepaboTKY IOJIe3HBIX MCKOIIaeMbIX, POJIb IPYTUX
MCTOYHMKOB CPEJICTB B OIO[IKeTe He TaK BeJMKa. B Takoii Momenu ropo, — TOJMbKO IIOTPEOUTENTb. ..

— Hackonbko ontumuctuuHo Bbi cMoTpute B 6yaywee? Kak Bbl aymaeTte, 6yaer v Bo3pacTtatb posib
3KO0JIOroB, CMOIYT /1M OHU BNUSATb Ha CUTYaLUIO?

— B paMKkax TOro, 4TO MPOUCXOANUT, OIITUMMU3M — €IMHCTBEHHOE, UTO HaM OCTAeTCsI KaK MHCTPY-
MEHT B3aMMOJENCTBHS C PeasbHOCTHIO.

Ecnu c1oskMBIIAsCS Y HAC COLMATbHO-9KOHOMMUYECKast MOJeJTb KM3HEYCTPOICTBa OyeT akTyaIn-
3MpOBaHa B paMKaxX COBPeMeHHOro Mupa, Ha ero (hoHe, Mbl TPE3BO OIUIIIEM HBIHEITHIOW CUTYAIMIO
Y TIOJIMEM U TIPMMEM €€, Y 9KOJIOTOB, Kak M y APYTUX MPodeCcCrOHaNIOB, TIOSBUTCS IIAHC ObITh YCIIbI-
IIIAHHBIMM, 1 BCe HAKOHEII 3a/iMyTCSI CBOMM J€JIOM.
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— Yro npexpe Bcero npuxoamut Bam B ronoBy Kak 4enoBeKy, 3aHUMAKOLWEMYCS YpOaHMCTUKOM, KOoraa
Bbl caiblliMTE CIOBOCOYETAHUE «TOPOACKAs 3KONOrUs»?

— B nepByio ouepe/ib B TOJOBY MIPUXOAUT (DM3MUECKMI aCTIeKT 3TOr0 TepMIMHA — 3TO KauecTBO
BOZbI, BO3JyXa, [IOYB B TOpOJie, COCTOSIHME 3KOCUCTEMBI B 11ejioM. To, HACKOIBKO 3Ta 3KOCUCTEMA
YCTOIUMBA, HACKOJIBKO OHA MOKeT (YHKIIMOHMPOBATH, MOAIEPKMBATh CBOM KauecTBa 6e3 BMellla-
TebCTBA KOMMYHA/IbHBIX CTY3KO. [TOTOMY UTO Y HacC eCThb ITPOGJIEMBI C TEM Ke CAMbIM IPEHAKOM — Ha
OOJIbIIeli YaCTU TEePPUTOPUM TOPOIOB HET HOPMAIbHOM LUPKYISILMM BOIbI, KOTOpas MONafaeT U3
aTMocdepsl B IMOYBY M KOTOpasl AO/KHA IPEHUPOBAThCS uepes ucrapeHye. Y Hac CyIleCTBEHHbIN
TepeKoC B MCKYCCTBEHHOE ApeHMpPOoBaHMe. Bo-BTOPLIX, S AyMalo 06 9KOJIOTUM C TOUKY 3PEeHUST BO3-
IeJiCTBUS OKpYy>Kaloleil cpelibl Ha YyeoBeKa. JTO BCe TO, YTO KUTEIU TOPOa MOSTyYaloT OT BHEIIHel
Cpefbl, — Harpys3Ky ayauanabHyl0, BU3yaabHYyI0. M 3TO TOXe BaskKHO, ellle ¥ TOTOMY, UTO 3TOT acIekT
Kak ObI OCcTaeTcs 3a CKOOKaMM B IIpoIeccax ropoCKoOro pa3BuTus. Eciu 6paTh B KauecTBe MpuMepa
Hrio-Mopk, To TaM e1e 1,0 BTopoit MUpOBOii BOViHBI 6bIIM MICKY JKUTeJIeH 110 MOBOAY BbICOKOTO YPOB-
HS IIyMa, OHM Jlaske pacCMaTpUBaIMCh B CyaX. ITOT acleKT Cepbe3HO BMsIeT Ha KauyeCTBO XXU3HU,
U TO XK€ caMoe MOXKHO CKa3aTh PO BU3YaJbHYI0 HAarpy3Ky Ha ropoykaH, YTO MOATBePXKAAeT Psif, UC-
cjaegoBaHUIA.

MHe KaskeTcs, Gpu3MUecKuii acrekT TepMMHaA OUeHb BayKeH JJISI MHOTUX POCCUIICKUX TOPOJIOB,
0COOEHHO MHIYCTPUATbHBIX. KauecTBO BOABI, BO3MyXa, ITIOUB B HMX HACTOIBKO IJIOXOE, UTO OTPU-
1IaTeJIbHO BJIMSIET Ha 3I0POBbe kuTeeit. Mbl paboTanu ¢ MeTaIypruyeckumu ropogamu Cubmpu,
HauMHas oT KpacHosipcka 1 3akaHuyBast He6ompmm CassHOTOpCKOM. MeTayurypriudyeckme KOMOu-
HAaTbl U YTOJIbHbIE CTAHI[MM OKa3bIBAIOT CUJIBHOE BJIMSIHME Ha 3[0POBbeE XUTesieit. [IpoleHT pakoBbIX
3aboseBaHMit 1 6Oe3Hel JIerkKuX B 9TUX FOPOJax ropaszio BhIllle, YeM B COCEIHMX TOPOAaxX, Iae HeT
MeTaJuTypruuecKkux 3aBOf0B. B 3TOM ciyyae Mpo ayuaibHYI0 U BU3yaIbHYIO0 Harpy3Ky MOXKHO Jaxke
He TOBOPUTb.

— MpurnawaroT M ceiyac B NPOEKTbl Pa3BUTUS TEPPUTOPUIA CeLUANUCTOB-3Ko10roB? Kak yacto 3to
6biBaeT? KakoBa ux ponb?

— [a, 9TO BaKHbI/I MOMEHT. MbI paboTaeM Haj IIPOEKTaMM Pa3sBUTUS TEPPUTOPUIL, TOPOICKUX
TIPOCTPAHCTB, TOPOJICKOI CPe[Ibl, ¥ Y HAC BCErIa eCTh CITeMaNNCThI, KOTOpbIe Pab0Talo0T C HKOIOTH-
YeCKMMU COCTABJISIOMIMMU, C Pa3paboTKOI TaHAIIa(THBIX pelleHuii, ¢ TogO00POM 3e/IeHbIX HacaxkK-
nmenwuii. ITocimenHee TOKe BasKHO, TIOTOMY YTO HYKHO BbIOpPATh T€ PACTEHUSI, KOTOPbIE TTIPVIKUBYTCS
B 9TOJ KOHKPETHOJ JIOKaluM, IIpuueM He 6yayT Tpe6oBaTh U3IUIIHMUX PeCYPCOB Ha UX MOAIEPKKY,
oporienye, moaus. HyskHO TTogo6paTh Takie pacTeHMs, KOTOpble OYAYT YCTOMUMBO «paboTaTh» 6e3
IOTIOJTHUTENbHBIX 3aTPaT, 6€3 MCKYCCTBEHHOI MOAAepskKu. M, COOTBETCTBEHHO, BHIOOD TTOUB OIpe-
JeJIsIeTCs STUMM Ke CllelMaauCTaMu.

Ho 3pmech ecTh 3KoOMOTMYECKME ACMHEKThbI, KOTOPbIE PEIKO YYUTBIBAIOTCS. VI COOTBETCTBYIOIINX
CIIeLVaIMCTOB PEIKO MPUBJIEKAIOT K TPOEKTaM rOpOACKOTO pa3BUTHS. Peub O KOCBEHHBIX aCIleKTax,
BKJTIOYAIOIINX SKCTEPHAINM, KOTOPbIE TAKKe MOTYT BO3[E/CTBOBATh HA SKOJIOTUIO, HO HA APYTroM
ypoBHe. Hanpumep, B CTaHAApTe 3KOJI0rMueckoro crpoutenbctBa LEED moolpseTcs npumeHeHne
MaTepuaaoB, U3TOTOBIEHHBIX B 100-MMUIbHOI 30HE OT y4acTKa CTPOUTENbCTBA. DTO BAXKHO /IS CHU-
SKeHMST OTPULIATETbHOTO BIMSHUS HAa OKPYKAIOIIYI0 Cpe[y, MOCKOIbKY O0JIbIII0e TPAHCIIOPTHOE TITe-
4o TpebyeT 6oJbllle TOIIMBA. M, KpoMe TOTOo, IIPU MUCITOIb30BaHMM MECTHBIX MAaTEPMAIOB, UTO TaKKe
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BaKHO, MOKHO TTPOKOHTPOIMPOBATE, UYTO MX OYAYT MPOU3BOAUTD 6e3 yiiepba rpupose. Bot nmpumep
ydeTa KOCBEeHHbIX (JaKTOPOB, UTO y HAC MpaKTUUeCKU HUKOT/IA He JenaeTcs. HaBepHoe, 3TO BaxkHee
IUIST KPYTTHBIX ITPOEKTOB, HO U Ha OTAEbHBIX 00bEKTaX TaKMe PenleHNs TaKKe IPYUMEeHMMBL. [JIst 3TO-
IO HY;KHO MMETb BO3MOYKHOCTb M3MEHUTh Hab60p MaTepuasaoB, C KOTOPBIM UIeT paboTa B IIPOEKTe.

[TpupomHbIii KOHTEKCT — 6a30BbIii /1T TIPOEKTOB Pa3BUTHSI TeppuUTOpuit. OOVH U3 CaMbIX KPYTI-
HBbIX HAIIMX ITPOEKTOB — Tepputopusi B KpacHosipcke Ha MecCTe 3abpOIIEHHOI IJI0L0BO-STOLHO
CTaHIIVY, TIIe paHblle ObLIM TTOCAAKY OMBITHOTO SKCIIEPMMEHTATBHOTO X03s11CTBa. TaM BhIpaIlBaIn,
Hampumep, pacTeHus 1y Bocrounoit Cubupu, KOTOpbIe MOIIM AABaTh YPOsKail B YCIOBMSX MECTHOTO
CypOBOTro KamMmara. M Korpga meBesioniep MHULIMMPOBAJI TIPOEKT, MbI C KOJlJIeraMy, KOTOpble 3aHMMa-
I0TCS JIaHAIaPTOM, ITPOAHATIM3UPOBAIN, KaKMe MOCAAKY MOXHO COXPAHUTD U BKIIOUMTD UX B TUIAH
JleBeJIONIMEeHTa Kak 3eJIeHblii KapKac. YTOObI He YHUUTOXUTD Te [10CaIKM, KOTOpPbIe MOSKHO COXPaHUTbD,
MbI TUTAaHVPOBOYHBIMY PELIEHUSIMM «BCTPAUBAINCE» B 9TY CTPYKTYPY 3eJeHbIX HacaxkmeHuir. Ho ma-
TepUaIbl, 3aJI0KEHHBIE B TIPOEKT AeBeJIOIIMEHTa, MbI He MOT/IM MeHsITh. CaMy 3aHusI ObLIY BHIOPAHbI
3aKa34MKOM, Y KOTOPOTO ObUT COOCTBEHHBIN MPOU3BOACTBEHHBI KOMIUIEKC TT0 MOHOJIUTHOMY CTPOM-
TenbCTBY. HO eCTh IJIaHbI MATH Jaiblie ¥ paboTaTh TAKKe C 3TOM COCTABIISIIONIEN ITPOEKTa.

— To ecTb paGOTaTb He TO/IbKO C TeppMTOPMEﬁ, HO U HenocpeaCcTteeHHO C MaTepualiaMm...

— Jla, ¥ c MaTepMaiaMu, U3 KOTOPBIX ITPOU3BOASTCS 3maHus. Ho erne BaskHee Ha HYJIEBOM 3Talle
TIPOEKTa OMPeNeNNTh OJis HETO ONTMMAJIbHYIO JIOKAIMIo. [IOTOMY UTO eci Mbl BbIOMpAaeM Teppu-
TOPMIO, MUMEIOIIYIO HI3KYIO CBSI3AHHOCTh C OCHOBHBIMM 30HaMM aKTUBHOCTY B TOPOJE, OCHOBHBIMMU
MecTaMy pasMelleHysT pabounux MeCT, TO TeEM CaMbIM MbI YBEeJIMUMBAEM BpeMs, KOTOPOe JIIOIM Tpa-
TST, UTOOBI JOOPAThCS IO MecTa PaboThl, yuebbl, POBeIeHMs CBOOOJIHOrO BpeMeHM, YTO CO3M1aeT
9KOJIOTMYECKYI0 HArpy3Ky Ha ropoji. ITO IpsiMast Harpy3Ka, CBSI3aHHAsI C TEM, UTO TPAHCIIOPT CO3/IaeT
TIJIOXOM 3Kojormdeckuii ¢oH. Kpome TOro, [Jis ToposkaH CYIIeCTBYeT OTPULIATENbHbIN (aKToOp I0-
Tepu BpeMeHU B IyTu. Eciiu ropoz, KOMITaKTHBIN, OpMEeHTUPOBAHHbIN Ha TTelexoia, Mbl pazMeliaemM
HOBbIe 00EKThI, OCHOBBIBAsICh HA YPOBHE 06€CIIeUeHHOCTM 00IIeCTBEHHBIM TPAHCIIOPTOM U YPOBHE
CBSI3aHHOCTM TPAHCIOPTA C LEHTPaMM FOPOACKONM aKTMBHOCTHU. TeM caMbIM MbI CHMKAeM 3KOJIO-
IMYECKYI0 Harpy3Ky Ha rOpofl, TOTOMY YTO JIIOAM BhIOMPAIOT ajJbTepHATUBHbIE METOIbI MOOUIBHO-
CTU — TIelLlIexX0Hble, BeJIoCUIIeJHble — 060jIee SKOJIOrMUYecKue, C MeHbIIMM SKOJIOIMUYeCKMM BIUSIHU -
eM Ha ropoj. Tak pa3BuBatoTcst HumepinaHabl, KOrma UIeT co3aHue rOpoICKUX IEHTPOB, UMEIOIIUX
BBICOKYIO TPAHCIIOPTHYIO CBSI3aHHOCTh MEXIY cO00¥i. BHYTpM IIeHTpa 3TOTO TOPOAKa, TEPPUTOPUM,
TOpOJICKOTO paiioHa B IeMeii JOCTYITHOCTY MOKHO ITOJTYYMTb Ha60P OCHOBHBIX COIIMAIbHBIX Y KOM-
Mepueckux yoryr. Ciaemyoonmii pagmMyc OOCTYIIeH Ha BeJocuiiefie, a Ha 06IIecTBeHHOM MHOTOKO-
JIECHOM TPaAHCITOPTe MOKHO TO0O6PAThCS A0 APYTUX TOPOACKUX ITEHTPOB. Tak yCTpOeHa aryioMeparys
PaHmTanT, rme oueHb He3HAUUTENIbHOE BO3IEICTBIE HA 9KOJIOTHMIO, B CTPaHe KakK pa3 MOOIIPSIOT ee
CHIKEeHME 3a CUeT TUIAaHVMPOBOYHBIX PELIeHNIT ¥ pa3BUTHSI COOTBETCTBYIOIIVX CPEICTB MOOVIIBHOCTM.

— Ecnun cpaBHMBaTL 3apy6exHble M pOCCMIACKME MPAKTUKKU, B YeM OyayT coBnagatb ponu dKosora
B Poccun u 3a py6exkom, a B 4eM pasnuyarbca?

— MHe KaxkeTcsl, YTO B POCCUIICKO IMPAKTUKE 3KOJIOT paboTaeT B OCHOBHOM KaK pas C IIPSIMbI-
My 3derTamu, C IPSIMbIMY BO3IEACTBUSIMM, CBSI3AHHBIMM C KaUeCTBOM BOJIbI, BO3[IyXa U ITOUBHI,
Y MICTIOJIb3YeT MHCTPYMEHTBI, KOTOPBIE TIO3BOJIST 9TO MIPSIMOE BO3AEHCTBME KaKMM-TO 00pa3oM yiryd-
mTh. OHM OYIyT FOBOPUTD, UYTO HEOOXOAMMBI CTAaHLIMM (PUIBTPAIMM BOIbI, UTOOBI Obly1a Gosee uu-
cTas Boga. YTo BaXKHO YCTAaHOBUTDb (DMIIBTPBI HA TIPEINPUSITUSIX, UTOOBI ObIT 60JIee UMCThIM BO3AYX,
" T.0. 1 4TO Ha/io paboTaTh C IIOYBOIA, He yOUPATh IMCTBY /IS TIOAAePsKaHUS eCTeCTBEeHHBIX ITPUPOT -
HBIX IIPOIIECCOB B rOpoIe.

V KOJIJIeT, ¢ KOTOPbIMM MbI B3aMMOIeiCTBOBaIM B Humepnangax, Ha YpoBHE CTPaHbl M MYHUIIM-
TIaJIUTETOB eCTh YTBepKaeHHbIe mporpaMmbl Circular Economy. 9To Ha6op Mep IO BBICTPaMBaHUIO
TIPOLIECCOB TTOAEPsKAHMS KU3HENesI TeIbHOCTY FOpofa TaKuM 06pa3oM, YTOObI ObUIO MEHbIIIe Helle-
pepabaThIBaeMbIX OTXOJ0B, YTOOBI 00ECIIeYNTh YMHOE yIIpaBjieHye TOPOICKMUM pa3BUTHEM. JTO OKa-
3bIBaeT BIVMSHME HA 9KOJIOTUIO — COOTBETCTBEHHO, He MPSMOe, a KOCBeHHOe. [IpaBMIbHO TIaHUpyeM
TOPOZICKOe ¥ PerMoHaJbHOe pa3BUTHME, IIPaBWIBHO pa3MelaeM MecTa ISl JKM3HMU, yueObl, paboThl,
MpaBMUIbHO HacTpauBaeM Bcio cuctemy JKKX 1 TpaHcropra. M 3a cueT IVIaHMPOBOYHbBIX PELIeHMUIT Mbl
JIocTuraeM 60see KaUeCTBEHHOTO YPOBHSI BO3MIEVCTBIUS HAa SKOIOTHMIO. DTO HE OTMEHSET HeOOXOIMMO-
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CTV CHMUYKEHMSI BBIOPOCOB MIPEIIIPUSITHI, He OTMEHSIeT METOLOB MPSIMOTO BO3IEMCTBMS Ha SKOIOTHIO.
Ho ecTb Befip ellle ¥ HeMpsiMble ¥ KOCBeHHbIe 3(p(eKThl, U OHM, KOHEUHO, OTPOMHBI. BOT ceituac, Ha-
MIpUMeD, UIET OVUCKYCCHSI TIPO 3amafHblii TOPOACKOii nuameTp B IleTepbypre — aHaaOr MOCKOBCKOTIO,
HO ellle 6oJiee CTPaHHbIN, TOTOMY UTO BOOOIIE He TUIaHUPYETCsT 001IeCTBEHHbIN TPAHCIIOPT, 3TO OyIeT
TIPOCTO CKOPOCTHAST aBTOMOOWM/IbHASI MAarKCTPasIb, KOTOpast UIeT B LIeHTP. M oHa JeaeTcs TOIbKO AJIS
JIMYHOTO TPAHCIIOPTa, HA 3CTakazax. I[IoHSITHO, UTO mpu 3TOM OymeT HeraTUMBHBIN 3ddexT ms G-
KeTa, HO OymyT elfe U aKomornveckue 3¢@deKThl. B ToM uncie GygeT 1mrymM OT TpaHCIIOpTa, 6apbepbl
MOTYT TOJIbKO Ha HECKOJIbKO IeCSITKOB MPOIIEHTOB 3TOT IIyM CHM3UTh. KpoMe Toro, GyzeT 3arpsisHe-
HMe Bo3ayxa. IToka UIOYT OUCKYCCUM O TOM, IIYCTUTD WINM He ITYCTUTh Ha 3TOT 3alafHblli CKOPOCTHOM
IVaMeTp OOIIeCTBEHHBI TPAHCIIOPT M TeM CaMbIM CHM3UTb HETAaTMBHOE BO3IENCTBYE HAa IKOJIOTUIO
3a CUeT TOro, UTO Oy[eT MeHbIlle YaCTHOTO TpaHcropTa. Ho ecin miaHMpoOBaTh M0 YMY, TO MOSKHO BO-
00I11e 3Ty MarucTpajab He JelaTh, & MHBECTUPOBATh B OOIIIECTBEHHBIM TPAHCIIOPT B MacIiTabe BCEro
ropoja. 1, B MpuHIIMITIE, STOT ITPOEKT 3aMEeHMUTD Ha PsIJl MHHOBALMI B 00IIIeCTBEHHbIV TPAHCIIOPT, TOT-
Jla MOKHO TIONYYMTH elle GObLInit sKomoruueckuit agdekt. Takoe peleHne 06Cy:KoaeTcs, HaIpyu-
MeDp, TPaHCIOPTHUKAMM, HO B paMKax AVCKYCCUM JIFOOU, TIPMHMMAIOIIME pellleHle, TAKYI0 OILINIO AaXe
He paccMaTpuBatoT. OHM BUIST TONBKO, UTO MOKHO ITOCTAaBUTh 3BYKOBbIE Gapbepbl UM MTEPEIBUHY T
3cTakagy B Ipyroe MecTo. BUgsr, Harpumep, BapuaHT, KOTOPbIN B MOCKBe MPOABUTaeTCs], — IMyCTUTD
CKOPOCTHBIE MaPIIPYThI BIOJb SKeJIe3HBIX JOPOT — TaKas Omius Ha pusnueckom ypoBHe. Ho Ha ypoBHe
TJIAaHMPOBOUHOM, YPOBHE TOPOACKOTO YIIPaBJIeHMs, C yUeTOM BO3[IeiCTBMS Ha SKOJIOTUIO COBEPIIEHHO
IPYTMMU KOCBEHHBIMM METOaMM — 3TO He pacCMaTpUBAETCsl.

B Tom ke KpacHosipcke (1 B HoBocubupcke) GbLI 3aMedaTeNbHbIN MPOEKT TOPOMICKON 3JIeK-
Tpuukyu. I Ha demepasbHOM YpOBHE Ha HETrO He BhIOeMIM (pUHAHCHMPOBaHMe, a Janu MOCKBe Ha
passutie MII u CaukT-TleTep6ypry. A KpacHOSIpCK — 3TO TOPOJ, C OU€Hb BBICOKOI aBTOMOOU-
nu3alnueri Ha Ayury HaceneHUs. VM TOpOACKasl 3/eKTpUYKA 3a CUeT MCIOAb30BaHMS >Kele3HO[O-
POKHBIX JIMHUIT M MapIipyTa uepe3 IeHTP Topoaa Moria Obl AeMCTBUTENbHO PasTPy3UTh HOPO-
T'M OT JIMYHOTO TpaHcropTa. VM IaTh TeM camMblM 3HauMMblit 9Komornueckuit acddexT B ropoge,
KOTOPBIN 3aAbIXaeTcsl OT aBTOMOOMIBHOTO CMOTA, BBIOPOCOB MeTAJUTyPTMUYECKOTO KOMOWHATA U
yronpHbix TOLI. Bce BoCIpMHMMAIM MPOEKT TOPOACKOI MeKTPUUKM Kak TpaHCropTHbii. Ho dak-
TUYECKM ITO TPOEKT M B 0OJACTY IKOJOTUM: OTKA3 YaCTV TOPOKAH OT JIMYHOTO TPAHCIIOPTa 3HA-
YUTETbHO CHMU3M/I Obl YPOBEHb 3arpsi3HeHMs Bo3gyxa. [IpoekT rotos, mpobjieMa B TOM, UTO Y Hac
B 00CY’KIIEHVU ITPOEKTOB, CBSI3aHHBIX C TOPOICKYM Pa3BUTHEM, yUacTByeT MUHCTPOIL, MHOTIA TPAHC-
TIOPTHUKMU, HO He MMHUCTEPCTBO 3KOA0TUM. OHO 3aHMMAeTCsl IPUPOSHBIMU TEPPUTOPUSIMU U He-
JIpaMy, HO B IMCKYCCUSX, KaCAIOLIMXCsI TOPOLCKOr0 pa3BUTHUS, TPaKTUUYECKN He 3a[1e/iICTBOBaHO. JTO
CTPaHHO, IOTOMY YTO 3aHMMAThCS Tenapaamiy, KOHEUHO, XOPOIIIO, HO JIIOAY KUBYT B TOPOAAX, U €CIN
MUHMCTEPCTBO 9KOJIOTUYU TOJIBKO JIEJIaeT PENTUHIY CaMbIX I'DSI3HBIX TOPOAOB U GOJIbIle HUMKAK He
BMEIIIMBAETCS, TO 9TO OUE€Hb CTPAHHO. BO3bMeEM TOT ke HaIlMOHATbHBINA MTPOEKT IIM(POBOI IKOHO-
MMKU, B KOTOPOM COLEPKUTCS KOHL NN «YMHOI'O TOPOa». « YMHBIV TOPOZ» BOCIIPMHUMAETCS BCe-
MM KaK MCTOpMS PO TO, YTO HY)KHO HaIlMUKaTh BCE AATYMKAMM M JAHHBIMU, KaMepaMu, CUCTEMOIA
CyIeXXeHusi, MOHUTOpuHTa. Ho eciu 6b1 «yMHbBIV rOpoj» BOCIIPUMHMMAJICS Yepe3 MCTOPUIO IIPO YMHOe
yIipaBjieHye, IPO BbICTPaMBaHye IIPOLeCCOB C MMHMMAAbHOM HArpy3Koy Ha IIPUPOLHYIO COCTaBIIs-
IOIIYI0 (KaK 3To JAenaroT B Hupepnanmax), mpo 6osmee 3GeKTUBHYIO CUCTEMY YIIPaBIeHMS TOPOACKUM
XO03S/AICTBOM, TO TOTZIa B 3TOM IIPOEKTe JO/KHO IPUHUMATh yuyacTue MUHMUCTepCTBO 3Komoruu. U He
MPOCTO MPUHUMATD yUacTre, a ITUMIU MHULIIMATUBAMU 3aHUMAThCs. HO HeT, y HaC MPOeKTOM «yMHO-
ro ropopa» 3aHuMarTcst MMHCTpOV 1 MUHCBSI3M.

— Ko Y Hac Torga saHMMaeTca 3KoNornemn ropo.qa?

— Bor aTo rpycTHas uctopus. Y Hac eCcTh perMoHalbHble M MYHUIIUIIATbHbIE JerapTaMeHThl, OT-
Beualommye 3a chepy sxojaoruu. Ho mpakTUuecKy HUKOTHIA 3TY BeJOMCTBA HE MMEIOT PelIalolero
royioca mpu paspaboTke, HalpuMep, reHepaabHOro MiaHa ropoga. OHu MPUHUMAIOT OIIpefe/IeHHOe
y4JacTyue, HO OCHOBHbIE Pa3paboTUMKY reHIUIaHa — 3TO BCerma JerapTaMeHThl CTpouTenbeTBa, JKKX,
TPaHCIIOPTa. DKOJIOTHMSI BCETIa IIoUeMy-To Ha Tiepudepun mpolecca IpuHATHS PelieHnii — 3T 3a4a-
CTYIO HeAKTUBHBIN 1 MaJIO Ha UTO BAMSIOLINIL JeTlapTaMeHT. DTO IPYCTHO, TOCKOIbKY, II0-XOPOIIEMY,
OHM JOJ/DKHBI MHOTME BeIM OIpelnessiTb M OUKTOBATh TPAHCIIOPTHUKAM, CTPOUTENSIM. DKOJIOTU
IOJDKHBI OIIPEIe/ISITh KPUTEPUM KauecTBa KU3HY B TOPOZE, TI0 KOTOPBIM OYIyT IPUHMUMAThCS TPaHC-
TTOPTHBIE U IJIAHUPOBOYHBIE PEIIeHMS.



— Bbl ynoMsiHynu 0 KOHLeNLUMK KYMHOFO ropoAax. KONOorU MOMU Gbl CUIbHO NOBNUATL HA ee pa3Bu-
THe. YTo OHM MorM Gbl elLe NPUBHECTU B MPOEKTbl pa3sBUTUA FOPOAOB?

— Ilo cyTu, MHe KaxkeTcsl, UYTO SKOJOTMUECKUIi acTIeKT 1 TeMa YCTOMUMBOTO PA3BUTUSI SIBISIIOTCS
ocHoBornonararmyMu. OHM JOJIKHBI 3a1aBaThb KPUTEPUM BCEX pelIeHMI, KOTOpble TPUHMUMAIOTCS
TOPOJICKMMM aIMUHUCTPAIIMSIMMU — JerapTaMeHTaMu cTpouTenbcTBa, JKKX, Tpancnopra. To ecTh
3T KPUTEPUU IOJDKHBI ObITh GUIBTPOM, MaTpUIleli, HA OCHOBE KOTOPO¥ MPUHMMAIOTCS pelleHmst
0 TOpoACKOM pa3BUTUU. [IoTOMy UTO camoe BaykHOe — 3TO TO, KaKoe KayeCTBO >KM3HU Mbl CO31aeM
IUTST SKUTesteit. DTo ocHoBa. Ho TToka Mbl BUAMM Pe3y/abTaT TOTO, UTO SKOJIOTUS Te-TO Ha Iepudepun.
Hampumep, Ta cucTemMa paszieabHOTO c6opa mycopa, KoTopasi ceituac B [TogMOCKOBbe TOSBIISIETCS,
cTana ciaefcTBMeM IPOTeCTHBIX akiMii TOPokaH, a He MHUIIMATUB PEerMOHaIbHOTO MUHMCTEepCTBA
arosorum. Ceitguac MockoBcKast 06/1aCThb JO/DKHA ITOCTEIIEHHO MTePeiiTy Ha pasienbHblii cOop Mycopa,
HO TI0Ka JIeJIaloT TOJbKO IBa 6aKa: «UMCThIe» U «IPSA3HbIE» OTXOIbI. HO pa3menbHbIil c60p BBOOUTCS,
TIO3UTUBHBIN TPpeH I, ecThb. ECcTh PemepanbHas MHUIIMATIBA, B COOTBETCTBUM C KOTOPOIi BCE PETMOHBI
IOJ/DKHBI paspaboTaTh B 2019 T. cxeMbl 10 cOOPY U YTUIM3AIMK Mycopa. To ecTb IpoIecc UaeT, HO OH
UIET IMOC/Ie KPUTUUECKUX COOBITUIA B 06JIACTY SKOIOT M.

B psime pernoHoB 13-3a 6e31eiiCTBUSI TOPOACKMX CIYKO ToposkaHe 6epyT Kakyue-To QyHKIMM Ha
cebs. Tak, B KpacHOSIpCKe 13-3a OTCYTCTBMSI CCTEMbI MOHUTOPMHTA KaUeCTBA BO3yXa MECTHbBIE KU~
TeN 3@ CBOW CUeT Caeaiy ayTCOPCUHT-TUIATGOPMY C ITaTuMKaMM, pa3MellleHHbIMU 110 BCEMY TO-
pony. EcTb puiioxkeHne, B HEM BCe CMOTPST, KaKoe COCTOSIHMe BO3ayXa B Kakux paiioHax. Ho 3To
OTHeIbHOE TAKTMUECKOE PellleHye, 1 04eHb HaZIeI0Ch, YTO KOTIa-HMUOYIb SKOIOTMUECKIMIA aCTIEKT BOT-
JIeT B INIAaHMPOBOYHYIO MPAKTUKY KaK CMCTEeMHBI M OCHOBOIIOIAralomuii.

— Hackonbko apyrue 3KkcnepTbl, TAKXKe 3aHMMaloLLMecs BONPOCaMu FOPOACKOrO pa3BUTHS, Hanpumep,
ropoackue BNacTu, AeBenonepbl, 0CO3HAIOT HEO6X0AUMOCTb YUYACTUSA IKONOrOB B 3TUX NPOeKTax?

— Bormpoc B TOM, 4TO 3a4acTyi0 B TeX ropofaX, B KOTOPbIX CUTyalusl C SKOJIOTMEN KaTacTpo-
(uueckasi, ectb 6a30BO€ MpeAIPUSITIIE, KOTOPOE, COOCTBEHHO, 9Ty CUTYyalMI0 1 co3maet. M Biactu
He MOTYT MATM UM Halepekop, IIOTOMY UTO 3TU MPEeIIPUSITASI — OCHOBHBIE HaJIOTOIUIATE IbIIVKA
B 9TUX rOPOJaX M pernoHax. II09ToMy TaM 9KOJIOTOB ¥ He TIPUBJIEKAIOT — MTOHSATHO, YTO TEM CaMbIM
MeCTHbIE aIMUHUCTPALMIM TTOPOANIN O6bI KOH(IMKT C CHCTEMOOOPa3YIOMIMM PeaIpUITUIMU. [le-
BeJIOTepbl, B MIPUHIINIIE, 32 TO, UTOOBI (OPMMPOBATH OOJIee KAUeCTBEHHBIN C TOUKM 3PEHUS IKOJIO-
UM TIPOAYKT. JIpyroe meo, 4To psif OeiiCTBUIA, KOTOPbI IJIsI STOTO TpebyeTcs, 03HAvYaeT psif H0-
TTOJIHATEIbHBIX 3aTPaT, YBeJIMUEHMe CTOMMOCTY KBaJpaTHOTO MeTpa. A I[eHbl Ha PhIHKE UAYT BHUS,
MapKMHAIBHOCTD ITPOEKTOB BO MHOTMX PETMOHAaX 6/1113Ka K HyneBoii. COOTBETCTBEHHO, I€BEJIOTIEPHI,
Ha000POT, COKPALIAIOT 3aTPaThl, MBITAIOTCS CHU3UTh CTOMMOCTD IIPOAYKIVNU. VI, KOHEUHO, UM He [0
VHBECTUIINI B 9KOJIOTMYECKY UMCThIe pemeHus. Ho ecTh MHTepecHbIe MpeIIokeHNs dheaeparbHbIX
BegoMCTB. Hanpumep, ceituac MUHIIPOMTOPT BHEC MHUIIMATUBY 110 MPOABIKEHUIO CTPOUTEIbCTBA
M3 JepeBa B paMKax CTpaTeruMy pasBUTHS JIECHOI ITPOMBIIIIEHHOCTH. [IpemaraeTcss BBECTH OIpe-
JleJIeHHbI MTPOIIEHT 34aHMIi, KOTOPbIe JO/KHBI OBbITh ITPOM3BENEHbI 113 epeBa. V3 TeX, UTO CTPOSITCS
3a rOCyIapCTBEHHbIN CUET, — IIKOJbI, 6OJbHULIBI U T.O. B IpUHIIKIIE, 9Ta MHULIMATUBA TOCTATOYHO
MHTepeCcHa, TOTOMY UTO JIepeBO — BO30OHOBIISIEMbIN pecypc. Ecii rpaMOTHO TPy BbIPYOKe BbICAKM-
BaTh HOBbIE CaXKeHIIbI 1 POPMUPOBATH HOBbIN JeBeIONMEHT, KaueCTBEHHO OTHOCSCh K JIECHBIM pe-
cypcam, TO 3TO XOpolliast UHUIIMAaTUBA. M oHa MmosiBUIach Ha (pemepaabHOM YpoBHE. Eciyt XOTs 6bI Te
00BEeKTHI IEBEIOIIMEHTA, KOTOPbIe NeIaroTcs 3a GenepaabHbIi, perMOHATbHBIN, MYHUIIUTIATbHBIN —
3a TOCYIAPCTBEHHBIN CYeT, OYIyT Ae/aThCsl C COOMI0IEHEM BICOKMX SKOOTMUECKUX CTAHAAPTOB, TO
YK€ 9TO OKakKeT CUJIbHOE TMOJNIOKUTETbHOE BAMSHYE Ha SKOJMOTHIO. [TOTOMY UTO TOCTATOYHO MHOTO
00BbEKTOB COLMATIbHOM MHMPACTPYKTYPhI CTPOUTCS 3a CUET TOCyIapcTBa. MHe KaskeTcCsl, UTO MMeH-
HO ¢ (eepasbHOTO YPOBHS MOXKET IIPUITHM KaKas-TO MTO3UTUBHAS MHHOBALMS. [I0OTOMY UTO 3TO 3a-
KOHOZATeIbHO 3aKperyieHHasl PEry/siTOpHasl Mepa M Ha Hee MOXKHO Iojiarathcsl. IIpumep — Te ke
denepanbHble TpeGOBaHMS 110 PEIrVOHAbHBIM cXeMaM cbopa 1 rmepepaboTky mycopa. [Ipu 3ToM ge-
BeJIOTIepbI CaMM BPSIZ, IV BBIMAYT C MHHOBAIIMSIMY B 00/IACTY 9KOJIOTUM. A MyHUILIUTIATbHBIE U PETUO-
HaJIbHbIe aAMVHUCTPALIVY IIPOCTO He 06/1a1a10T HY>KHBIM PeCypCcoM /it M3MeHeHUsT CUTYaLIUA.

U BTOpOE, 110 TTOBOMY AeBEJIONIMEHTA U, HATIPUMED, TOV JKe MHUIIMATUBBI 10 JePEeBIHHOMY CTPO-
UTeTbCTBY. HemaBHO 51 MpMHMMAJ yJ4acTie B BOPKIIOIE B ApXaHTe/bCKe COBMECTHO CO IMIBEICKIMMU
OpraHmM3anusIMy — Kak pas Io TeMe AePeBSIHHOrO CTpouUTenbcTBa. O6CyKIaau 3TH BOMIPOCH B TOM
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4yciie C MECTHBIMU KUTENSIMU — B TOPOJie MHOT'O IOPEBOJIOLMOHHON M paHHEN COBETCKOI JlepeBsiH-
HOJ1 3acTpoiiku. OHA BCS BBDKMUTAETCS M 3aMEHSIeTCSI HOBBIMM 3HaHMUSIMM 13 6eToHa. Mbl TOBOPWIIN O
TOM, UTO B T€X PErMoHax, IIe UCTOPUUECKM MPeobIamaio NepeBIHHOe CTPOUTETbCTBO, eCTh PeCypc
€ro JaJbHENIIero pa3sBuTHs. MOKHO TTPOABUTATh TEMY CO3IaHMS 0ObEKTOB U3 AepeBa, M 3TO TOXKe
KaueCcTBeHHOe BO3/IeliCTBME Ha 3KOJIOTHIO.

ITo cyTu, MOSKHO BBIZIEIUTh HECKOIBKO YPOBHEN: YPOBEHb PaOOThI CO 3MaHMUSIMMU/COOPYKEHUSIMHA,
YPOBEeHb IJIAHUPOBOUHBIN, YpOBEHDb 60JIee BHICOKMX SKOJIOTUUECKUX CTaHIAPTOB. Ha ypoBHE 00bek-
TOB — IPAMOTHO 3aHMMAThCS 0ObeKTaMM 13 IepeBa. Ha maaHMpoOBOYHOM YPOBHE MOKHO BhIOMPATH
MpaBUJIbHOE pa3MellleHne 06beKTOB, C YUIETOM TPAHCIIOPTHBIX MHKEHEPHBIX PEeIIeHUid, UX ONITUMU-
3a1ui. M Ha ypoBHe paboThI C TOPOICKO Cpemoii BhIOMPATh MMpaBuIbHbIe JIaHAMIadTHbIE pelleHNs,
MIpaBWIbHbBIE CUCTEMBI 0OecIieueHus] eCTeCTBEHHOTO ApeHaka, MPaBWIbHbIN MOJ00P MHOTOIETHUX
pacTeHMit, KOTOpbIe He HYYKHO KakKAbIl ol 3aHOBO BbICAKMBATD. [lepeBbs M3 TTOAXOASIIEN KIrMa-
TUYECKOI TI0JIOCHI TIPMKUBYTCS 3[€Ch, X HE HYKHO OyIeT OpoLIaTh, IOJMBATb, OMPBICKMBATh. TO
eCTb 6YIOYT MCITOb30BaThCS MaTepyaibl, KAUECTBEHHO BCTPOEHHBIE B CYIECTBYIOIIYIO 9KOCUCTEMY U
MMeloIIie MMHMMAaabHOe HeraTUBHOe BO3[elICTBIE Ha Hee.

MHe KakeTcsI, UTO TIOKa MbI paboTaeM Ha CaMOM HIDKHEM ypOBHeE peleHMit. Ha ypoBeHb paboThl
C TOPOZIOM, C SKOCMUCTEMOI, MbI ellle He BbIIM. Ho Heo6xomumo 3To menatb. Hy>KHO paccMaTpuBaTh
TOPOJ, KaK IIeJbHYI0 SKOCUCTEMY, ¥ TOTHA HalllY pellleH)ss HaMHOTO CUjIbHee OyOyT BO3[IeliCTBOBATh
Ha 9KOJIOTUIO, YeM 6a30Bble IPeIJIOKeHMST 0 JaHAmAapTy, 3MaHUIM, UX [TPOEKTUPOBAHUIO B COOT-
BetcTBUM ¢ BREEAM, LEED* 11 1pyriiMu 9KOJIOrMYecKMMM cTaHgapTamu. Torma Boo6Iie MOKHO HaliTH
OUeHb MHOT'O PEIleHMNA, TIe MMPUPOIHbIE 0ObEKTHI IIEPECEKAIOTCS C 00BEKTAMU FOPOICKUMM, IIe MOK-
HO CO3/1aBaTh 3ejieHble KapKachl, CO3/IaBaTh CUCTEMbI BeJIOCUIIeHO-TIeIIeX0qHbIX CBSI3el, albTepHa-
TUBHBIX MOTOPHOMY TPAHCIIOPTY. ITO OUeHb BaXKHO. [laxke B KPyITHOM Merarnonnce MusiaHe ecTb IJIaH
Pa3BUTHMS 3eJIEHBIX IIAHMPOBOUHBIX «KJIMHBEB», KOTOPbIE OHM BCTPAMBAIOT B CTPYKTYPY ropoga. Tam
pery/sipHbIe IMPo6IeMbI CO CMOTOM U 3Ta CTPaTerus OpMEeHTPOBAaHA Ha UX pellleHue.

— Y10 MOXHO CKa3aTb 0 KOMMNETEHTHOCTU HAWMX COBPEMEHHbIX FpagocTpouTeneil U ypbaHUcToB
B BOMpPOCax 3KONOrmn?

— Hy, c7105kHO TTpOo BCex cKa3ars... S ellje pa3 IMOBTOPIO, YTO OCHOBHbIE pellleHM 10 Pa3BUTHIO FOPO-
OB IIPMHMMAIOTCS X aAMUHUCTpaLMsIMI. M menapTaMeHTbl, CBSI3aHHbBIE C 9KOJIOTHMEN, K COKaIeHUIO,
JIOCTaTOYHO Cjabble ¥ Majo BJIMSIIOT Ha MPOIECC IIPUHSITHS pellleHNii TI0 TOPOACKOMY Pa3sBUTHUIO, ITO
TOPOJICKOMY TUTaHMpPOBaHMIO. TakMM 006pa30oM, IKOJIOTMUECKUI acIleKT Maio YIMUTHIBAETCS, STO IPO-
6rema. I7aBHbIe pelleHusT M0 Pa3sBUTHUIO TOpoda MPUHMMAIOTCS PYKOBOOUTENSIMY IellapTaMeHTOB
CTPOUTENBCTBA, & HE OTBETCTBEHHBIMM HAMPSIMYIO 38 SKOJIOTUIO M KaueCTBO XXU3HU. B poccuiickux ro-
pOAax IMOYTH BCETrIa SKOIOTUSI — 3TO KaKasi-TO BTOPMYHAS UCTOPUSI, KOTOPYIO Hal0 YUUTBIBATb TOIBKO
bopmanbHO. OCHOBHOE — 3TO MHBECTUIIMM B TIPOM3BOACTBO U CTPOiKa. DKOIOTHUS MAeT HOHOM, OHA
3aBMCYMA OT peIlleHMii, KOTOpble IPMHMMAIOTCS B 9TUX ABYX 006/1acTsX. To ecTh KOMIIETeHTHbBIE CIle-
IIMATICTBI-9KOIOTM OYIyT BOCTPEOOBAHBI, €C/IM U3MEHUTCS CUCTeMA TIPUHSATHS PEIIeHuit 0 TOM, Kak
pasBMBATh FOPOI, KaKye IPUHMMATD pellleHs 110 MHKMHUPUHTY, I10 TPAHCIIOPTY.

Mgl ceituac genaeM coBMeCTHbIN mmpoekT ¢ HNY BIIID, mocssimenHbii nHaekcy Transit Oriented
Development, TOpoCKOMY pa3BUTHIO Ha OCHOBE 06eCIeYeHHOCTU TEPPUTOPUM OOIIEeCTBEHHbBIM
TpaHcropToM. MHgeke TOD mepeBoauM B KOHKPETHbIE PACYETHBbIE MHCTPYMEHTBI, YTOOBI MOXKHO
OBIJIO MHAEKCUPOBATb TEPPUTOPUM U TIPUHMMATD PEIEeHMs 10 HOBBIM OObEKTaM WIIM PeleBesIol-
MEHTY Ha ero oCHOBaHMK. YTOObI MOXKHO OBIJIO He HATrpyKaTh TEPPUTOPUM, KOTOpbIe He obecrieue-
HbI OOILECTBEHHBIM TPAHCIIOPTOM, a MPUBSI3bIBATH HOBOE PA3BUTHE TOJBKO K TeM TEePPUTOPUSIM,
KOTOpbIe yyke obecrieueHbl 00IeCTBEHHBIM TPAHCIIOPTOM M MMEIOT COOTBETCTBYIOMIMI CBOOOMHBIN
pecypc. Tem caMbIM He CABUTaTb MOOA/IbHOE paclllelIeHne B CTOPOHY JIMYHOTO TPAaHCIIOPTa, He pac-
TATUBATh YpOAHM3MPOBAHHYIO TEPPUTOPUIO TyIa, e HEeT 06eCrieYeHHOCTM TPAHCIIOPTOM M MHKe-
HepHOI MHGPaCTPYKTYpOii. MbI ITbITaEMCSI «ITPU3EeMINTDL» MHAEKC, aalITUPOBATh €ro K OTeUeCTBeH-
HOJi TOPOZ,CKOJ CTATUCTHKE, XOTS ObI 10 TEM JAHHBIM, KOTOPbIE €CTh, MHOKECTBA JAHHBIX TPOCTO HET
B HAJIMYMMN.

W, B mpuHIMITE, eciy GYIyT MOATOTOBIEHBI COOTBETCTBYIOIIME IIeJIeBble TOKAa3aTes, SKOIOTH-
yecKoe HalpaBjieHue 6yaeT MpUOpUTe3MPOBAHO B TOPOICKOM Pa3sBUTHM. BOIIpOC TOTBKO B TOM, UTO
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TaKUX I1eJIeBbIX TTOKa3aTenei mpakTuuecky HeT. ECTh 1esieBble MTOKa3aTey 10 BBOLY KBaAPATHBIX
MEeTPOB KWJIbsI, TI0 TIPUBJIEUEHNIO MHBECTUIINII B paboune MecTa Ha MPOM3BOACTBE U T.n. LleneBbie
TIOKa3aTe/y OIpeIesIioT HallpaBIeHus pa3BUTus ropoaa. Eciau B cdepe ropofckoro pasBUTHS Kak
OCHOBHbIE IIeJieBble MOoKa3aTeNny OyayT 3aKOHOHATENIbHO 3aKpeIlIeHbl XapaKTePUCTUKM KavyecTBa
BO3/yXa M BOAbI, TO BCSI CMCTEMA TIPUHSITHS PellleHNiI O TOPOICKOM pa3BUTUM U3MeHUTCsI. Ho moka
HETOHSITHO, KaK MX MOKHO TIOCTaBMUTh Ha TaKOli YpOBeHb. B ciyyae ¢ KpacHOSIpCKOM [IOIIUIO IO TOTO,
YTO Ha BpeMs IpMesia Mpe3ugeHTa CTPaHbl Ha HECKOIbKO JHEM OCTAHOBWIIN IIPEATIPUSITHSI, UTOObBI
VAYYIIUTb KA4eCTBO BO3Iyxa B Topoze. [Toce 3TOro OH 3asiBMJI, YTO HY;KHO 3aHMMATbCST 9KOJIOTMe
MIPOMBINIIEHHBIX TOPOMIOB. ITosTyyaeTcst, UTo Ha YPOBHE TOPOJA STO¥ ITPO6IEMbI He PEIIIN, Ha YPOB-
He perroHa He pemvin, M HY>KHO ObUIO, UTOOBI 9TO IOILIO H0 (emepaabHOTO YPOBHS, B pe3y/ibTaTe
Yero TMosIBUINCH COOTBETCTBYIOIIE UHUITMATUBBI.

Ecin Hauanach MCTOpUS CO c60pOM Mycopa, TO B KaKO¥-TO MOMEHT MOXET ITOSIBUThCS TeMa IIPo
(henmepanbHble CTAHAAPTHI KaueCcTBa BOIbI M BO3[AyXa. DTO, HA CAMOM JeJie, POCTO CAeNaTh, OIpe-
IeMUTh KPUTEPUM KauecTBa BOABI M BO3yXa — 3TO CUMTaeMble KOHKpeTHbIe IMdpbl. Eciu nx 3a-
(uKcUpoBaTh Kak IlejieBble TOKa3aTel, UTOObI HIDKe 3TOTO CTaHAApTa OIMYyCKaThCs OBLIO HEJb3S,
TO 3TO Cpas3y IOBJIeUET 3a COO0Ji perreHusT B 06macTu TpaHcrnopTa, JKKX u rutanupoBanust. M Torma
BCS IIeTTOYKAa HAyHeT IIepecTpauBaThCs U MOHALOOSITCS HOBble KOMITETEHIIVIM JTIO[El, CBSI3aHHBIX
C 9KOJIOTHEN, C CCTEMaMM YCTOMYMBOTO TPAHCIIOPTa, pasHbIX BUI0B MOGMUIbHOCTH. CliCTEMY Liejie-
BbIX ITOKa3aTesiell Hy>KHO BBICTPOUTD TaK, YTOOBI Mbl CO3[]aBa/IM TOPOJI, PETMOH, CTPAHY C BBICOKUM
KauecTBOM kM3HU. Torma B TOPOACKOM ¥ PETMOHAIbHOM Pa3BUTHM BCE TIOBEPHETCS B MPaBWIbHYIO
CTOPOHY.

— To ecTb, ecM 9 NpaBW/IbHO MOHMUMALO, KOFAA U3MEHUTCA MOAENb LieNIeBblX NOKasaTenei, posb 3Ko-
JIOroB MOXXET BO3pacTu?

— ITa! Y1 posb cOGCTBEHHO 3KOJIOTOB KaK 5KOJIOIOB, M POJIb CIIEIMAIMCTOB B 00JIaCTH TPAHCIIOPTA,
JKKX, TopoicKoro pasBuTHsI, KOTOpPbIe YMEIOT M 3HAIOT, KaK IMIPUHMMATh pelleHs B CBOMX cdepax ¢
yueToM 3Koorndyeckmx 3¢dexToB. He TOMbKO 3KOIOTOB, HO U IVIAHUPOBIIVKOB, TPAHCIIOPTHUKOB,
VMHXKeHepOB, KOTOPbIe MOTYT IPEIJIOKUTD pPellleHNs], CITIOCOOHbIe KaueCTBEHHO BO3[IeiiCTBOBATh Ha
9KoNOrui0. IIOTOMY UTO Hesnb3s CKa3aTh, YTO B OTCYTCTBME 3KOJOTA MPOEKT TOPOJICKOTO Pa3BUTUS
He MOXeT B MOJOXKUTEIbHOM KJII0Ue MOBAUSTh Ha SKOIOTHIO. MOTYT U TPaHCIIOPTHUK C MJIAHUPOB-
MIVIKOM IMPeIJIOKUTh Takoe peleHyue. JIpyroit BOmpoc, uTo 3PeKT OT BCex 3TUX pelieHunit Jo/DKeH
CUMTATBCS [IJIST SKOJIOTMY — KaK MbI YAYUIIMM SKOJOTMIO 3a CUeT ONMTMMM3AIMM CUCTEMBI 0bIIe-
CTBEHHOTO TPAHCIIOPTA, PEUIeHNUI 0 MYJIBTUMOAAIBHOCTU U T.J. DTO BCE NO/DKHO IaBaTh KaKOW-TO
KaueCTBEeHHbIN 3QGeKT I 9KOIOTUn. [IJIsT 9TOr0 HYKHO YCTAHOBUTH SKOJOTUUECKYIO CUCTEMY Iie-
JIeBBIX TTOKA3aTesIeil 1 CTpaTernn ux JOCTVsKeHMs Ha (pelepaabHOM YPOBHE, TOTOMY UTO Ha YPOBHE
perrMoHa Takue pelieHus MPakTUIeCky HUTAe He TPUHUMAIOTCS.

Sl He IPUIIOMHIO B PerMoHax TaKO¥ CUCTEeMBbI 1ieJIeBbIX ITIOKa3aTeseli, KOTOPYI0 caM peruoH BOC-
MIpMHMMAI OBl IJI cebs Kak IeeByio. VIHTepeCcHbIif, KCTaTy, MOMEHT, MOKHO ITPOBEPUTH, HE BbI-
CTyTaJj I KTO-TO U3 PETMOHOB C TaKOM MHUIIMATHUBON IO KaueCcTBY U 3Konorun. He Ha ypoBHe 3a-
SIBJIEH, & HAa YPOBHE KOHKpeTHbIX pemreHnit no JKKX, TpaHCOpTy, rOpOACKOMY IUIAHUPOBAHUIO.
[ToTomy 4TO ecy 6paTh JIyUIIyie MTPOEKTbl MyHUIUTIATLHOTO Pa3BUTHUS B EBporie, MOSKHO YIIOMSIHYTh
HaHT — ropop Ha3bIBaICsl OOHUM M3 JTYUIIUX 10 KaUYeCTBY XKU3HMU, OTydasl Harpagbl M0 TOPOACKO-
My pas3sBUTHIO. Y TOpOda ObUIM SKOJIOTMUECKME MHUIIMATUBBI, HAIPUMED, TI0 YITYUIIeHUI0 KauecTBa
MMUTHEBOI BOIBI. Y HUX ObIJIO MHOTO MYHMUIIUIIATBHBIX IIPOTPAMM, HAIIPaBIeHHBIX HA SKOJIOTUIO TO-
pofa, UTO-TO OBUIO CBSI3aHO C MHKEHEPHBIMM PENIeHUSIMY, HO MHOTHME ITPOTrPaMMbI ObITM CBSI3aHbBI
C TUTAaHMPOBOYHBIMM pellleHnsIMU. Bbuta rmporpaMma obGecrieueHus] roposkaH 3eJIeHbIMM 30HaMU B
Teriel TOCTYITHOCTU OT KaXXI0ro AOMOx03sricTBa. Hanpumep, MockBa — O4eHb 3eJIeHbIN ropof, 1o
MIPOLIEHTY 3€eJIeHbIX 30H OT TEPPUTOPUM TOPOJIa, HO OCHOBHbBIE 3eJIeHble 30HbI PACIIONOKEHbI TAe-TO
Ha niepudepun. Kro-to skuBeT B MapbuHO 1 He 3HAET, UTO TOPO[I, 3e/ieHbIl. B HaHTe ycTaHOBWIN 18-
JIeBOJ1 ITOKa3aTesb 06eCIeYeHHOCTY MHOTOKBAPTYPHBIX TOMOB 3€JIEHBIMM 30HAMM B OIIpeeIeHHOM
paauyce Telei JOCTYITHOCTU. DTO IIpUMep 1IeJIeBOTO oKa3aTesst B chepe rOpOACKOTo pasBUTUS U
TJIAHVPOBOYHOTO TTOAXOAA, KOTOPBIN AAeT IMO3UTUBHBIN 3D(EKT oIS 9KOIOTUM U KauecTBa SKU3HU
B ropofe.
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— CkaxxuTe, NoXKanymncra, Yto npuxoauT BaM B roNoBy Kak 4enoBeKy, KOTOpbIi CBS3aH C yp6aHMCTUKOM,
Koraa Bbl c/ibiliMTe C/IOBOCOYETAHUE «IKONOTUS ropoaan?

— Boobu1e, 3K0MOTHMS TOpoAa — 3TO MHOTO3HAUHOe TMOHsATHe. Eciy MOHMMATh ero y3Ko, TO 3TO
Ta COBOKYMTHOCTh KOMITOHEHTOB TIPUPOIbI, KOTOPAS CYLIECTBYET B TOPOJICKMX YCIOBUSX. ITO XXUBOT-
HBII MUP, PaCTUTETBHOCTD, KaKVe-TO 03eJIeHeHHbIE TePPUTOPUY, BOTHbIE OOBEKTHI, TO €CTb IKOJIO-
TMSI TOPOZA C TOUKM 3peHusl 61onornueckoro nogxona. Ho eci cMoTpeTh Mmmpe, C TOYKM 3peHUS
ypOaHUCTUKY, TO IKOJOTHUS rOpoia — 3TO B3aMMOJIEICTBME TOPOICKOM MHPPACTPYKTYPHI U JIIOfel
C IPUPOIHOI Cpeoii.

— YyacTBYIOT 1M 3KOJIOTU B NPOEKTaX PasBUTHA TeppuTopuit? Ecnu Aa, To HACKONbKO BaXKHa UX posib?

— S COMHEBAIOCh, YECTHO TOBOPSI, UTO B PaMKax MPOEKTOB [0 Pa3sBUTUIO TEPPUTOPUIT aKTUBHO
YUYaCTBYIOT 9KOMOTU. EC/IM TOBKO B YaCT¥ COMIAaCOBAHMUS Ha ypOBHE OpPraHOB BiacTu. Hampumep,
ec/y pedb UIET O KPYITHOM ropofie, Te eCTh COGCTBEHHOE IKOIOTMYECKOe MOAPa3IeNeHne, ¥ OHO
YYaCTBYET B COMIACOBAHMM MTPOEKTOB. HO s1 COMHEBAIOCh, K COKAIEHUIO, YTO SKOJIOTHU MPUBIIEKAIOTCS
Ha ITOCTOSTHHOJ OCHOBE Ha CTaauy pa3spaboTKi MPOEKTHBIX TPeIIOKEHNIA.

— Oco3HaloT M AeBenonepbl, FOPOACKUE BNAACTU, FPAAOCTPOUTENH, HACKOIBLKO Ceifvac BaXKHO YYUTbI-
BaTb 3KoNoruyeckue akTopbl Npy pasBUTUN TEPPUTOPUIA?

— Ceifuac MOKHO JIake Ha MMPUMepPe PeKIaMbl CTPOSIIINXCS 0ObEKTOB YBUIETD, UTO HAINYME 03e-
JIEHEHHOV TepPUTOPUM, BOMHOTO OOBEKTA pacIieHMBAETCS KaK BayKHOEe KOHKYPEHTHOE ITpeuMyIie-
cTBO. UTO MMEHHO B paMKax OIpefe/IeHHOI0 MPoeKTa O6yeT COXPaHIThCS OKpysKaloas cpeia, TamM
PSIIOM eCTb BOJIHBIN 0O6BEKT, JIec, TapK U T.J,. DKOJOTMYeCKasl COCTABJISIONIAs TOCTEIIeHHO CTAHOBUT-
Cs1 3HAUMMBIM (PaKTOPOM, BIMSIOMIMM Ha MPOMAKM ¥ Ha CTOMMOCTb KOHEUHOro Ipoaykra. Ho aTo
TIPOVICXOAUT TOJNBKO HA TeX PhIHKAX, IJle eCTb yKe OmpeeseHHas HAaChIIEeHHOCTH TTPeIJIOKeHUs, U
JleBeJIOTIePhI BHIHYKIEHbI 3aHMMAThCSI TAKMMM BOIIPOCAMM C TOYKM 3PEeHMSI KOHKYPEHTOCIIOCOOHO-
cty. Eci ske phIHOK He HaChIIEeH, TO, KaK MHE KayKeTCsI, 0CO3HAaHHO/ He0OX0AMMOCTM IIOTYePKUBATh
VMIMEHHO 3KOJIOTMYeCcKye acIeKThl ke He BO3HMKaeT. YeM 6osiee pa3BUTHIM CTAHOBUTCSI PhIHOK He-
IBVDKMMOCTY, T€BEJIOTIMEHT, TeM OOJTbIlle BHMMAHMS OH HAUMHAET YIeISITh BOITPOCAM COXPAaHEHUS U
YAYYIIeHUS OKPY>KaoIIelt Cpefbl.

CrnemyeT IpU3HATD, YTO ITO MPOMCXOAUT He TOJbKO OTTOTO, UTO JI€BEJIOTIEPHI CTAHOBSITCSI 9KOIOTU-
YeCcKy CO3HATeTbHBIMM. IIPOCTO OHM HAUMHAIOT ITOHMMATb, YTO PACIIOJIOKEHME CTPOSIIIErOCs SKUIOTO
JIOMa MV KOMIUTEKCA PSIIOM C BOTHBIM O0BEKTOM, B 03€JIEHEHHOI 30H€, TG0 OTCYTCTBIME TOBIM30CTI
KaKMX-TO MTPOM3BOJCTBEHHBIX 0OBEKTOB B UTOTE CIIOCOOCTBYET MpofakaM. S qymaro, yTo y HUX Jaske
€CTh TOUHOE TTOHMMaHVe, HACKOJIbKO BbIIIe MOKHO OIEHUTh CTOMMOCTD TaKOTO 06beKTa. HecmyyaitHo
ZeBeJIOTIePhI Paay 9TOI KOMMePUYECKO# BbITOMIbI ITbITAIOTCST HE3aKOHHO ITOCSITaTh Ha 0C000 OXpaHsieMble
TEePPUTOPUU, TIONb3YSICh JIa3eiiKaMy B 3aKOHOIATEIbCTBE 1 IIPABOYCTaHABIMBAIOIINX TOKYMEHTaX.

— Y Hac ke nony4yaeTcsa TaK, YTo ropofcKas BAacTb TOXKE AOMKHA YUUTbIBATb 3TOT SIKONOrMUECKMIA (ak-
TOp U COXPaHATb 0060 OXpaHsieMble 30Hbl, He JonycKas nogo6Horo.

— B mpuHuune, nomkua. Ho peub 6osbllie UAET He O CO3HATENIBHOCTY UMHOBHUKOB WU O TOM,
YTO OHM IIJIOXVE UM XOpolie. Peub MAET 0 TOM, KaK BbITIOHSIIOTCS TpeOOBaHMST 3aKOHOATEIbCTBA.
MbI BUAVIM, UTO 3aXBaThIBAIOTCSI, 3aCTPaUBAIOTCS CKBepbl. B MOCKBe, Hammpumep, HEKOTOPOe BPeMs
HasaJ, MPOUCXOOMIN CTOTKHOBEHMSI 13-3a 3aCTPOI KM CKBepoB. Kak aTo oreHMBaTh? C OHOI CTOPO-
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HbI, MOCKBa COXpaHSIET ¥ pa3BMBaeT MHOTOUMCIEHHbIE 0CO60 OXpaHsIeMbIe PUPOLHbIE TEPPUTOPUMN.
C Ipyroif CTOPOHBI, EMCTBUTENBHO €CTh CIyYau, KOT/Ia 3aCTPOMIIMKY 3aCTPAaUBAIOT KaKue-To He-
60JIbIIIVIE TIAPKU U CKBEPBI.

— CnepoBatesibHO, MaBHas NpobsieMa — 3TO OTCYTCTBUE KOMMPOMMCCA U Pa3yMHbIX HOPM A4S peanu-
3aumm?

— 31ech MHOTO Mpo6JieM, Ha CAMOM [ieJie, HeT OHOM IJIaBHO Mpo6ieMbl. 3aITyTaHHOCTh 9KOJIO-
TMYECKNX Y CTPOUTENIbHBIX TPe6OBaHMIT ITO3BOJISIET JIABUPOBATh U MCKATh Ja3eiKM AJIs peaan3aiun
MIPOEKTOB. B uTOTe mosyyaeTcs:, YTo, HAIIpuMep, CYIIeCTBYeT 3aKpPbIThIi ITOJIMTOH OTXOAOB, M Ha He-
OOJIBIIIOM PACCTOSTHUM OT HETrO CTPOMUTCS Kuyibe. Korma HauMHAIOT BBISICHATD, KaK TaK MOJYYMIIOCH,
He MOTYT HaiTy KOHI[OB. Comianrych ¢ Bamu, 4To HeyMeHMe MCKaTh KOMITPOMYCC MOKHO Ha3BaTh
Hallleil HallMOHAJIbHOM uYepToii. YCTyIKa B IMO3ULMM BOCIIPMHMMAETCSI 4acTO KaK HeMOITyCTUMast
c1abocTs. Ham Taoke He XBaTaeT (hOpMaaM30BaHHBIX MPOIEAYP COTIACOBAHMUS MHTEPECOB, UTOOBI
U IeBEJIOTIEPBI, M YUMHOBHUKM, Y SKUTEJIM MOTJIM 0OCYKIATh CIIOPHbIE MTPOEKTHI, MHMUIIVMATUBBI U MTPU-
XOAUTb BCE-TAKU K KOMITPOMMCCY.

— To ecTb, NONIly4aETCSA, YTO M JOCTATOUHOM IKOJIOrMUYECKOM KOMMETEHTHOCTHM Y Hac HeT, YTo6bl BCE npu-
BEeCTU B NOpAA0K?

— Ham Heo6XomMMO OT/IakKMBATh CaM MeXaHM3M B3aMMOIEICTBMSI IIPM COIVIACOBAHMM ITPOEK-
Ta U TIPU OLIEHKE €ro BO3IeNCTBMsL. MexXaHu3M O0IIeCTBEHHBIX 06CYKIeHN Y Hac (popMaIbHO ecTb,
HO OH He OYeHb 3PPEeKTUBHO pPabOTaeT, UTO M JOKA3bIBAIOT MHOTOUMC/IEHHbIE IPaJOCTPOUTEIbHbIE
KOH(IMKTHI. [T03TOMY HEO6XOAMMO ITOBHIIIATh 3((MEKTUBHOCTH TOTO, UYTO Y HAC YKe eCTh, TeEX Mexa-
HU3MOB, KOTOpPbIE y3Ke CYLIECTBYIOT, — OLIEHK!M BO3[eiCTBMsI Ha OKPYXKAIOIIYIO Cpemy, MyOIUUHbIX U
06111eCTBEHHBIX 00CYKIEHMI, HY;KHO YCMIMBATh OOPATHYIO CBSI3b C LEJIbIO yUeTa MHEHMST HaCelIeHusI.
BMmecTe ¢ TeM HeO6X0AMMO IpejiaraTh M HOBbIe MeXaHM3Mbl, KOTOPbIe MOIIM GbI CITOCOGCTBOBATD V-
aJIoTy IpaskiaH, BJAaCTy, IeBeIoNnepoB. S HemaBHO IIPOYMTAI O TOM, UTO MaTpuapx Kupuiii rmo moBomy
CTpouTeabCcTBa B EKaTepuHOypre xpaMa, KOTOPbIit BbI3BaJI OCTPhI KOHQIMKT C MECTHBIMM KUTEISIMM,
3asIBIJI, UTO, IT0 CYTU AeJia, IpUUMHA KOH(IMKTA OblIa B TOM, UTO JIIOASIM HUKTO HMYEro He paccKasall.
U s ¢ HMM BO MHOTOM COIJIaC€H B AAHHOM ciyuae. C JIIIbMM OTKPBITO HE TIOTOBOPUJIN, HE JOHECIN
IO HMX BOOOIIE, YTO TaM IJIaHMPYeTCs menaTh. C JII0IbMM HaJ0 TOBOPUTD, HAZI0 06CYKAATh, CIIbIIIATh
MX, YUUTBHIBATh MHEHMe. [Ia, 9TO, BO3SMOKHO, 3aTSITMBAET CPOKM peann3alny IpOoeKTOB, HO COXpaHe-
HIe TPKIAHCKOTO MUPa, HEAOMYIeHe KOHGIMKTOB BakHee. Y Hac, K COKaJIeHMIO, TIOKa BJIaCThb, 3a-
CTPOVIIVKM, TIO CYTH, OOSITCS 3TO JIeIaTh, IBITAIOTCS O MOCJIeIHEr0 MOMEHTA TSHYTh, a KOTa pelle-
HMe y3Ke TIPMHSITO, HAUMHAIOT OBICTPO €ro peajn30BbIBaTh B HAAEXAe 1M36eXXaTh KoHGKTa. Ho yacto
Takasi MOJieJIb He cpabaTbIBaeT. 3a rpaHUIIEl TIPOVCXOANUT BCe C TOUHOCTHIO 0 HA0OOPOT: OHU JIOTO
M TIIATEIbHO BCe 06CYKIAIOT, COMIACOBBIBAIOT, @ IIOTOM YKe HauMHAIOT CIIOKOITHO paboTaThb. A y Hac
Mpo6eMbl HAUMHAIOTCSI, KOTIA ysKe MPUCTYIIaloT K paboTam. JIIoAU BUIST, UYTO UTO-TO IIPOMCXOMIMNT,
HAUMHAETCS IIyM... [IOBIMSITh 3aKOHHBIMM METOLaMM Y3Ke HI Ha UTO HeJIb3sl, IT0 GO/IbIIOMY CUETY, 10-
CKOJIbKY paspelnTebHast JOKyMeHTAalMst 3aCTPOIIMKOM ITOJTyueHa, i BOSHMKAET OCTPbINi COLMAIbHbII
KOHQIMKT, IpMUeM, BO3MOYKHO, UTO Ha ITYCTOM MecTe. [T03TOMY ST CUMTAl0, YTO HY)KHO VCITO/Ib30BaTh
orpaBpaBlIye cebst 3apybeskHbIe TIPAKTUKIM. Belb He OT XOpOIIei KM3HM BIaCTH 3a PyOesKoM Havain
paspabaTbiBaTh MeXaHM3Mbl B3auMomeiicTBMst. OHM TOKE CTOJIKHY/IMCH C TPalOCTPOUTEIbHBIMU KOH-
drMKTaMM M HALUTM U3 HMX BBIXOJ B 9TMX KOMMYHMKALMIX C HaceleHneM. U, s qymaro, HaM TOXKE OT
9TOTO HUKY/[IA HE YIATH, eCJIU MbI XOTUM CTPOUTb HOPMaJIbHOE 06IIECTBO.

— KakoBa cerogHs posnb 3K0/10roB, KOTOpbie 3aHMMatoTca ropoAaoM? HackonbKo OHM BaXKHbI?

— EcTecTBeHHO, 9KOJIOTM BasKHbBI, HO 9KOJIOTY ObIBAIOT pasHbie. ECTh 9KOI0rM, KOTOphle paboTa-
IOT B HAYYHBIX YUPEKIEHMSIX, 3aHMMAIOTCS MCC/Ieq0BaTeIbCKMMM acIIeKTaMy, TO €CTh OHM HYKHBI C
TOUKM 3peHMs] MOHUTOPMHTA ¥ aHalu3a mpobieM, Toyucka pelieHnii. ECTh 9KOJIOrM B KOMIIAHMSIX,
KOTOpbIe 3aHMMAIOTCSI 9KOJIOTMYECKMM KOHCAATMHIOM. OHM pa3pabaThIBAIOT JOKyMeHTanuio. OHM,
€CTeCTBEHHO, TOXe BaskHbI, [IOTOMY UTO MMEHHO OHM KakK pa3 1 06ecrieunBaioT IIpoBeaeHne myommd-
HBIX CIYIIaHWUI, OHM pa3pabaThIBAIOT MaTepyabl, OHM OIeHMBAIOT MOCAenCTBMS. VI TpeTuii 610K,
9TO 3KOJIOI'M, KOTOpble paboTaloT B rocopraHax, B OpraHax MeCTHOrO caMoyIipaBieHus. Hampumep,

®OPYM

17



®OPYM

18

HenapTaMeHT IPMPOLOIIONIb30BaHMS M OXPaHbl OKpYsKatolieii cpenbl ropoga Mocksbl. EcTecTBeHHO,
OHM TOKe HY>KHBI. OHM BBICTYITAIOT KaK YMHOBHMKY, HO TOXKE MOTYT MMeTh IpoduibHOe 06pa3oBa-
HMe, YTOOBI IOHMMATh CYITHOCTDb IIpo6seM. [1a, ele ecTb OOIIeCTBEHHbIE SKOJOTUUYECKMEe OpraHy-
3aLMM. ITO YeTBepThIi 6;10K. Ho, K coskasieHMIo, OHM TTOJIyUaroT MaJIo MOANEPsKKI CO CTOPOHBI TOCY-
JlapCTBa U He MOTYT B IOCTaTOUHO Mepe BIMSTh Ha MIPUHSITIE 9KOJIOTUUEeCKM 3HAUMMbIX pelleHuii.

Bce oty rpymimbl He06XoaMMbl. JIpyroe mejo, 4To, K COKaJIeHUI0, CeTOAHSI KaK MUHUMYM 3KOJIO-
TU-UCCIIeIOBATeNM Y MPAKTUKYIOIIYEe KOOI He TaK CUIbHO 3a/1e/iCTBOBAHBI B aHA/IM3€ TOPOA,CKOIA
3Kooruu. [IpUUnH 3TOMY MHOTO. TO 1 TTIOHMMaHMe HalllX JeBeJIoNepoB, KOTOPbIe He BUIST B 9TOM
HeO06X0AMMOCTH. DTO U 3aKOHOAATENbCTBO, KOTOPOE 3a4acTyi0 IMO3BOJISIET 06XOAUTHCS 6e3 yuacTus
9K0J10TOB. HO OHM, KOHEUHO, AO/IKHBI IPUHUMATh yUacTUe B IPaflOoCTPOUTEIbHOM TIJIAHMPOBAHUY U
MIPOEKTUPOBAHMM, TOTOMY UTO FOPOACKYIO Cpeny, TOPOACKYIO TKaHb OUeHb CJIOKHO MEHSITb 6e3 J10-
CTYDKEHMSI KOHCEHCYCA, ¥ 9KOJIOTY BO BCEX CBOVMX UITOCTACSX, SIBJISIICh HOCUTEISIMM PO eCcCrOHab-
HOT'O 3HAHMSI, MOTYT TOBOPUTD Ha OOIIEM SI3bIKE.

— Hackonbko ontumuctuuHo Bl cMoTpute B 6yayuiee? Kak Bol paymaete, 6yaer v Bo3pactatb posib
3konoro? CMOryT /I OHU BAMUATb Ha CJIOKMBLLYIOCSA cuTyaumio? U MOXeT In Kak-TO U3MEHUTLCS 3KON0ru-
yeckasl 06CTAaHOBKA C TOUKM 3peHMUs MOAAEPKKMU 3TOro HanpaBneHusa?

— Ha manHy10 npo6sieMy MOKHO CMOTPETb TIOOAJIbHO U JIOKATbHO. [TI06aJIbHO S CMOTPIO Tec-
CUMUCTUYECKU, TIOTOMY UTO TO, UTO Ceifuac MpOMCXOAUT, HAallpUMep, 3aTOTyIeHe OTPOMHBIX Tep-
puTOopmii B pKyTCKOi 06/1aCTH, IO BCEI BUIAMMOCTH, OyIeT MPOMCXOOUTh BCe Yalle U B GOJbIIeM
o6beme. To ecTh C TOUKM 3pEHMS U3MEHEHMSI KJIMMaTa y MeHSI 3/1eCh OUeHb IeCCUMYCTUUHBIN B3IJISI,
Ha Haie 6ymyiee. C JIOKaJbHOM TOUKYM 3peHMsI, B YaCTU IIPUBJIEUEHMS S9KOJIOTOB B TOPOACKIE TIPO-
€KTblI, 51 60siee ONTUMMUCTUYEH, [TOCKOJIbKY B KPYITHBIX TOPOIaX MOTPe6GHOCTb B ITPOodecCcMoHaTbHBIX
JKOJIOTaxX BCe paBHO OyzeT Bo3pacTarth. B mpodeccruoHanax, KOTOpble CMOTYT IPAMOTHO OIIEHUTD BO3-
Jle/iCTBMEe Ha OKPY>KAIOLIYyI0 Cpeay U MpeAjioKUTh Mepbl IO er0 MMHMMM3al K. 3afada rocysapcTsa
3TOMY CITIOCOOCTBOBATD, a 06IIECTBA — TMOATAIKMBATD K 3TOMY TOCYIApCTBO U OM3Hec. YTOOBI IKO-
JioraM ObITIO BHITOIHO UITH B TOPOICKYIO cepy, YTOOBI pa3sBMBaTh KOMIIETEHIIUY, ITOTyYaTh HOBBIE
3HaHM. B 06111eM-TO, 9KOJIOTOB Ceifyac roTOBSIT MHOTME BY3bl, HO HYKHA, KOHEUHO, TOPOJICKAsI CIIe-
UManM3anusi, Harpumep, SK0MOT-ypbaHuCT. 31eCh MOXKHO BbICKa3aTh HECKOIbKO apTyMEHTOB «3a»:
MIPOUCXOAUT ypbaHM3a1yst 061IecTBa, 60/bIas UaCTh HACEIeHMsI TTePeCeisieTCss B Topofa. DTOT IPo-
1Iecc He 3aMeJIJTUTCS, OH OYIeT TOMIbKO HapacTaThb, CKopee Bcero. [I03ToMy pojib SKOJIOTUM rOpoIa Kak
cdepsl HAYYHOTO 3HAHUS M POJIb HKOJIOTOB, 5T AYMalo, OYIyT MOCTENIeHHO BO3PacTaTh, KAK MUHUMYM
B KPYITHBIX TOPO/IaX, MEramnojyucax. To 03HavyaeT, YTO TaKMe SKCIIePThI OYAYT MOSIBISTHCS.

— Ecnm Mbl roBopuM, 4TO BO3MOXKHO NECCUMUCTUUHOE Pa3BUTUE COObITUI B KAKUX-TO eAUHUYHbIX Cy-
yasx, 3Ha4YMT, 3TO MOXKET NPUHATb MaclTad 60siee KPYnHbIA U CNOXKUTLCA B OOLLENPUHATYIO 3KONOrnye-
CKYI0 NOJIUTUKY?

Eciu 6paTh HaIlMOHATbHBIN YPOBEHbB, OOIIErOCyIapCTBEHHbIN, TO Ceifyac ecTh OIpeeeHHbIi
ITOBOPOT K 9Kooruu. O6 9TOM FOBOPUT MPE3NUAEHT CTPaHbl, IPABMUTENIbCTBO Poccui, permoHaabHbie
opraHbl BjaacTu. Hampumep, oueHb MHOTO OOCYKIEHMIi MTOCBSINEHO mpobiemaM o6palieHus ¢ OT-
xofmamu. £ ¢ Havana 2000-X rof0oB 3aHMMAIOCh ITUMU BOIIPOCAMU U BUXKY, UTO ¢ 2010 T. mpoucxomut
MOCTEIEHHBII TIOBOPOT B CTOPOHY 3KOJIOTMM B TOCYHAPCTBEHHOI MonuTuKe. Bee 6osbiiie M 60IbIIe
9KOJIOTUYECKMIi (PAKTOP YUMTHIBAETCS IIPU MIPUHSITUM Te€X WM WHbBIX pelieHnii. MHe KakeTCs, UYTO
yeM O0JIbIlle Y HaC OyAeT 9KOJIOTMUeCKUX ITPobsIeM, UeM ualre OHM OYIyT BO3HMKATh, YeM Oosiee Tsi-
KeJIble TTOCIeCTBYUSI OHU GYyIYT MMETb, TEM MbI OOJIbIIIEe OYIeM 3aHMMAThCS SKOJIOTKet. DTO 3aKO-
HOMEDPHO, TYT HUYETO HEOObIUHOTO, 3TO 3JIeMeHTapHast JIOTUKa. IMEHHO 110 3TOI MTPUUMHE SKOJIOTU
OyIyT cO BpeMeHeM Bce 6osiee 1 6osee BOCTpe6GOBaHHBIMM B HalleM o6inecTe. Te CHEIMannCTh,
KOTOPbIE CMOTYT OLIEHUTb MOC/IEACTBIUS M3MEHEHNST K/IMMAaTa, peaan3alni TeX U MHbIX TPOEKTOB,
MJIAHOB, TporpaMm. U, st ;ymaro, 4To BCe K 3TOMY MIET. B 9TOM Ij1aHe 51 B HEKOTOPOJi CTEIEHN OITH-
MMUCT. DTOT BBIBOJI, KOHEUHO, OCHOBAH Ha MECCUMMUCTUYHOM MPEICTABIEHNY, UTO UEJIOBEUECTBO HU K
yeMy XOpOILIEMY He MIET B CBOEM Pa3sBUTHUM, HO, C IPYrOii CTOPOHBI, 3TO IPUBOAUT HAC K TOMY, UTO
06 9KOJIOTHMM TIOCTOSIHHO roBOPST. Korma 3a OKHOM 160 JIMBHM, JIMOO TIIIOC MSIThAECST, TPUXOAUTCS
STUM 3aHMMAaThCS. Y HaC HET PYyroro BbIXoza. ITO BOIMIPOC, IO GONIBIIOMY CUETY, BbIKMBAHUS JTIOfE,
¥ B TOpOIax B TOM umcie. [Io3ToMy, CKOpee BCero, B 0603pMMOM OyayIeM MbI He CMOKEM 000 TICH
6€e3 9KOJIOTOB, a 9KOJIOTM GYAYT OCBAaMBaTh YPOAHMCTUUECKYIO CIIeLIMaIbHOCTb.
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— Yro BaM Kak yp6aHMCTY NPUXOAUT B roNoBy, Koraa Bbl cibilunTe CIOBOCOUYETAHME «IKOMOTUS ropo-
pa»?

— BoIpaxkeHue «3KOJO0TMS TOpPOLa» y MEHS aCCOLUMMPYETCS C TOPOLOM KaK 3KOJIOTMYEeCKO Ch-
CTEMOJi, TO eCTh HEKOTOPOJ COBOKYITHOCTBIO TEPPUTOPMIL, 0OMEHMUBAIOLIMXCS IPYT C APYrOM pas-
JIMYHBIMU BO3[ENCTBUSIMMU (TTOA3E€MHBIMM BOJAMU, BO3AYIIHBIMU Maccamu). [IJisi MeHs TOPOJ, — 3TO
IVHaMMYecKasl CMCTeMa C pa3IMUHbIMM BUIaMU KOMMYHUKALIUI MeXKAY TePPUTOPUSIMU, U SKOJIOTUS
ropoga — OflHa M3 HUX. Upe3BbIUaifHO CJIOKHAS 1T pa3paboTKM, HO OYeHb BasKHAasl.

— Kakyto posib urpaeT B 3ToM 4enosek?

— OueHb aKTUBHYIO, ITOCKOIBKY OH MOXKET IeiiCTBOBaTh 3((PEKTUBHO, UCITONb3YS 0COOEHHOCTH
TeppuTopuu. Tak ske Kak Mbl MOKEM BBIAEIUTb HEKMUIT KapKac TPAaHCIIOPTHOT'O B3aMMO/IeiCTBMSI, Mbl
MOKEM BBIJIEJIUTh KapKac M 9KOJIOTMUYECKOV CTPYKTYPBI TOPOA, MMesI B BUIy HauboJiee MHTEHCUBHOE
03[I0paB/IMBalollee BO3IEiCTBME TeppUTOpUM. YeoBeK MPOCTO CreluduUecKuil CyobeKT SKOIOT-
YeCKOJ CHUCTEMbBI TOPOAA, JOBOIBHO BasKHbIN, HO 1a/IEKO He eAVHCTBEHHBbIIA.

— KT0 ceituac 3aHMMaeTcs aKonoruer ropoaa, Hanpumep, ee usyyeHuem?

— OTUM BOIIPOCOM, MHE Ka)KeTCs, 3aHMMAal0TCS B HayYHO-MCCIeA0BATEbCKUX MHCTUTYTAX U B
KaKOJi-TO CTeIIeHM B IPOEKTHBIX Opranmsauusax. UHctutyT I'eHepanpHOro miana ropona MoCKBBI 10-
BOJIbHO [IOJITO M CePbe3HO 3aHMMAaJICS 3TUM BOIIPOCOM, HO, K COXKQJIEHUIO, ceiiyac HayuyHO-MCCIef0-
BaTeNlbCKas eATeTbHOCTh OUeHb TUI0X0 hrHaHcupyeTcs. Ho ecTh yueOGHbIE MHCTUTYTHI, HATTPUMED
HIY BIII3, xoTopble MOTYT IMO3BOJIUTD cebe MPOBONUTH TaKMe UCCIeIOBaHMSI.

— Hackonbko BOBiEKAKOTCS 3KOOTU B ropoackoe ﬂnaHMpOBaHME?

— BoBiiekaloTcst akTMBHO, B TUNIAHMPOBAHMM IKOJIOTMYECKasi COCTaBJISIONIAsl OYeHb BaykHa, BOIIPOC
B TOM, YTO K Heli MOXKHO MOAXOAUTb MO-pa3HOMY. MOXXHO MPOBECTU OLIEHKY OKPY>KAIOIel Cpefpl,
cenaTh MPOTHO3, a 3aTeM OTJIOXKUTb eT0 TOoAAbIlle ¥ MaJIO YBSI3bIBATh TPOEKTHBIE pellieHus C JaH-
HBIM TIPOTHO30M, OG0CHOBBIBASI 3TO T€M, UTO JOBOJBHO CIOXKHO OII€HUTD, NEeICTBUTENbHO JIK BCE
TOCTeACTBUS TIpeJijlaraeMbIX U3MEeHEeHI B HeM yUTeHbl. A MOYKHO TbITAThCSI BECTU 9KOJIOTUUYECKIUE
MCCIeIOBaHMS B paMKax 001lleit IJIs1 BCeX MCCaeloBaHN T MeTON0MOTMYeCKO MapagurMbl: BbISBIISATD
TTOTEHIMAa TEPPUTOPUN, CMOTPETH, HACKOIBKO OH 3G (GEKTUBHO MCIIONb3YeTCs, MBITATbCS TIpe/ia-
raTh pelieHus.

— EcTb nu pasHuua mexay npusneveHueM skonoros B Poccum 1 3a py6exxom?

— ¢I He Mory OIleHUTb 3apyOEXKHYIO MMPAKTUKY, IyMalo, B TIOCJeAHee BpeMsl SKOJIOTUSI 3aHMMAaeT
Bepyuue nosuuun. Ho u B Poccun UHctutyT l'eHniana MOCKBBI OTIMYAIICS CBOMM KOMIUIEKCHBIM
CUCTEMHBIM ITOIXOA0M, TaM ObLIM TIPEICTABUTENN BCEX COCTABIISIOIINX TEPPUTOPUATILHOTO TIaHU-
POBAHMSI, ¥ SKOJIOTMYECKAs IIKOJ1a OblIa OYeHb CUJIbHA.

6 Oleg Baevsky, Professor, Faculty of Urban and Regional Development, HSE University; 20 Myasnitskaya Ulitsa,
Moscow, 101000, Russian Federation.
E-mail: oleg.baevskiy@Llive.ru
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— Kako¥ BK1aa BHOCUT 3KONOF ropoAa B NPOEKTbl pa3sBUTUS TEPPUTOPUIA?

— Bkiaz sKosiora ornpefensieTcsl IIaHUPOBIMKAMY, TEM, HACKOJIbKO KOHCTPYKTMBHO OHU MC-
TTOJIb3YIOT 3TO 3HAHME. DKOJIOTUUECKNI ITPOTHO3 MOXKET OCTAThCS JIUIIb (OPMaTbHO HEOOXOIMMbBIM
pa3zenoM: OH eCTb B ITPOEKTe — ¥ JIALHO, HO MOKeT ObITh U MCIIOIb30BaH. Hampumep, HemaBHO 06-
cy>Kkmacst BOrpoc 3GeKTUBHOCTY CHCTEeMbI BOLOOTBEAEHMS TIOBEPXHOCTHOTO CTOKa. Jlaxke B Moc-
KBe 6oJiee TIOJIOBMHBI TEPPUTOPUM He obecIieueHo c60pOM ITOBEPXHOCTHOTO CTOKA, TeM OoJiee ecTh
9Ta rmpobyiemMa B MajIbIxX ropofax. M maHHbIi BOIIPOC HATIPSIMYIO CBSI3aH C TEM, B KaKO¥ CTEIeHM «3a-
revyaTaHa» TEPPUTOPUS TOPOJIa, & 3TO OHA M3 COCTABJISIONIVX TPUPOIHO-IKOTOTMYECKOI KOHIIeI-
. Ha camoM fiesie, sKosiormyeckast KOMIIOHEHTA MOXKET CTaTh CYIIeCTBEHHBIM 3JIEMEHTOM 3KOHO-
MMYECKOTO Pa3BUTHUS FOPOJIA, €r0 MHKeHEePHOTO 00yCcTpoiicTBa 1 T.1. Ho 9TO BOIIPOC BCTPOEHHOCTH
IAHHOJ 9KOJIOTUYECKO KOMIIOHEHTbI B METOL0/IOTMIO IIPUHSITUS pELIeHUA.

— Hackonbko ropoackue Bj1aCTU OCO3HAKT Heo6X0AUMOCTb BOB/IEYEHUS 3KONO0roB?

— He Mory roBoputh OT UX MUMEHMU, HO, HA MOJ1 B3IJISII, CTEIIeHb TAaKO OCO3HAHHOCTU HEBEJIMKa.
CrieniannCcTOB-3KOJIOTOB HE CKJIOHHBI CJIYIIATh, TTIOKA HE 3allaXHEeT >KapeHbIM. XOTSI 3TO BCe He 3a
ropamu, OCTaTOYHO BCIIOMHUTD aKTyaabHbIe AJj11 MOCKBBI MCTOPUM C IIOMOMKaMM U CBaJIKaMu. [1pu
9TOM J0JITOe BpeMsl BCe ObIIIO JOBOILHO 61aTOMOTYYHO. MOKET ObITh, YTO-TO U3MEHUTCS, HO TTOKa
B OOJIBIIMHCTBE TOKYMEHTOB BCe CBOAUTCS K (popmanbHOCTSIM. HY)KHO ele pas OTMEeTUTb, UTO BO-
IIPOC MOAENUPOBAHUS IPUPOIHO-IKOJIOTMUYECKUX BO3AEeMCTBII Ha IIPOUYMEe KOMITOHEHTbBI TOPOCKOV
Cpenbl OUeHb CJIOKEeH Y TOTOMY MaJIOAOCTYIIEH IJIS1 TPOEKTUPOBIIVKOB.

OnOHaKo OTHOILIEHME IeBeIOINePOB K 3KOJIOram elle Xyxxe. Bce rpekpacHO MOHMMAIOT, YTO Kaye-
CTBEHHAs 9KOJIOTMYECKas OI[eHKA ITPOEKTa YBEeIMUMBAET ero CTOMMOCTh. ObecrieunBas coxpaHeHue
OKpYKaIoIeit cpelbl, ThI IOAHMMAEIIb IIeHy CBOero ToBapa. Ho Korma Ha peIHKe AedUINT, KauecTBO
Cpebl OTXOOUT Ha BTOPOIi 1aH. [Toka BCsI CTpaHa X0ueT KUTh B MOCKBe, He 0COOeHHO BaskKHO, KAKOBO
KauyeCTBO OKPYXKAIWIei JKUIbe Cpefbl.

— MoskeTe nn Bbl Kak-To OLLEHUTb 3KOJI0Or'M4eCcKyro KOMNeTeHTHOCTb rpa.qoupomeneii?

— JIns1 rpaioCcTponTeeii HeIPOCTO ObITh B 9TOM KOMITETEHTHBIM, ITOCKOJIBKY 3TO CBSI3aHO C MH-
Terpaiueil 9K0JIOrMUeCcKoro MporHo3a B MeTOLOJIOIUIO IIPOeKTUPOBaHMs. Masio 3HaHMT 06 9KOJI0-
I'MM KaK OTAE/IbHOM IpeJMeTe, OTAE/IbHO COCTABJISIONIEN rPpagoCTPOUTENbHON NesaTeNIbHOCTU. Ecin,
CKakeM, pas3sBUTHE O3eJIeHEHHBIX TepPUTOPUIl OOIIEro MONMb30BaHUS — BUM, IPaJOCTPOUTENIbHOI
JlesITeIbHOCTY, TO YUeT COCTOSIHUSI OKPY>Kalollleil Cpeibl — 3TO OTAE/NbHbBIN MpeMeT, KOTOPbIit TPy
9TOM SIBJISIETCSI QYHIaMeHTAIbHbIM YCJIOBMEM PAa3BUTUSI TEPPUTOpUN. 1 1T03TOMY, YeM B GOJIbIIEIA
CTeIeH 9KOJIorYecKoe 3HaHye 6yIeT MPUKIagHbIM, TeM KOHCTPYKTYBHEE MbI CMOYKEM €TI0 MUCIIOJb-
30BaTh.

Celtuac 3K0ONIOTMUECKM KOMIIETEHTHbI TpajocTpouTeny MHctutyTa leHmiaHa MOCKBBI, TaM [aB-
HMe TPagUIMK YYaCTUS B IIPOEKTHMPOBAHMM IKOJIOTOB. bblT maske MOMEHT, Korma MocKoMapXuTeK-
Typa 60poJsiack C MOHOIIOJIMEN SKOJIOTOB, MTOCKOILKY CIeIMaanucThl HCcTHTYTa [eHIaHa TpeGoBaiu
orpefielieHHbIX YCJIOBUI CBOETro yuacTusi. Ho MHOTO /i TaKuX KOMITIETeHTHBIX crieluannctoB? Tpy;-
HO CKa3aTh, HACKOJIbKO YKOMILJIEKTOBAH IITAT TAKMX CIIELMAINCTOB I10 BCEVi CTpaHe... bosbIoii Bom-
poC, AyMalo, YTO HEeOCTATOYHO.

— U nocnepHuit Bonpoc o 6yayweM: Kak Bol aymaete, 6yaet n ponb 3K0/1I0roB Bo3pacratb?

— [Ila, s1 aBCOIIOTHO B 3TOM yBepeH. [TOHSITHO, UTO 9KOJIOTMYecKast COCTABIISIONIAsT TOPOJCKOTO
pas3sBUTHMSI OUEeHb BajkHA B JOCTMKEHUM €ro YCTOWUMBOCTY M 06ecIrieueHuy BOCIIPOM3BOACTBA TIPU-
POMHBIX PECYpCOB, B MUMHMMMU3ALMY 3aTpaT Ha IOAAepsKaHe COCTOSIHMSI TOPOACKOIL cpembl. Takum
06pa3om, MOKHO IBUTAThCSI K CAMOBOCIIPOM3BOICTBY KaK OHOI 13 3a/1au 06ecIieueH st yCTOMUMBO-
IO Pa3sBUTHSI.
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— Yro npuxoaut Bam B ronoBy Kak npoeKTUPOBLLUKY, KOraa Bbl cabiwmTe cnoBocoueTaHne «3Konorus
ropoga»?

— IToCKOMBKY S yyKe «0bpeMeHeH» OTIpeieIeHHbIMY 3HAHUSIMM O TOM, UTO TaKOE SKOJIOTHS, Y MEHS
B rOJIOBe BO3HMKaeT HeCKOIbKO Uelt, KacalouMxcs B TOM YMciie U 3KOIOoTuM ropoaa. To ecTb 3K0JI0-
T'MI0 TOPO/ia S TOHMMAal0 He KakK KaKyl-TO HOBYIO MOIHYIO IUCLUIIIMHY: 9KOJOTUSI TOPOAA, SKOIOT S
YyeJIoBeKa, 9KOJIOTHS KOIIKM, IKOIOTHS CO6aKM, IKOIOTHS TeJIeBU30pa 1 T.1. 5 cpasy ske MpeaCcTaBIIsio
cebe HeCKOJIbKO Mpo6yIeM, KOTOPbIE 3[1eCh MOTYT OBITb.

OmucaTh 3TV IIPO6IEMBI JIerde BCero Ha IpuMepe TOTOo, UTO yKe eCTh. B ropome ecThb cpena, He-
MIpUroAHAs OJ1s1 >KU3HU UyeoBeKa. Ee Hy)KHO cIiesiaTh IIPUTOIHO. DTO MPEXAe BCETr0 BO3AYX. ITO, OIS
MeHSI IO KpaiiHeil Mepe, BO3MOKHOCTb HaXOAUTbCS Cpeliy 3e/leHbIX HacaskaeHuit. [l MeHs goMa,
CTIJIONIb BOKPYT CTOSIIIME, Aaxke C 3a5KKeHHbIMMY OKHAMM, — 3TO MyCTbiHs. OueHb YHbIIAs U OTBpPATH-
TeJibHasl. DTO, KpOMe TOT0, Bojia. [IpuyeM, HauMHasi ¢ JOXKIeBOA.

Maiio, HaBepHOe, KTO 3HaeT, UTO IaXKke MOXKAeBas BoAa 3arpsisHeHa. OHa 3arps3HeHa U3-3a TOTo,
YTO 3aXBaThIBaeT IblJIb, KOTOPAs MOAHMUMAETCS OT 3eMyIu. OT ITOBEPXHOCTU 3eMJIN, I03TOMY, TIOCTIe
TOTO KaK BBIMAZET CHeT, OUeHb JIeTKO AbIIaTh. MHOTMM, 0COOEHHO PYCCKMM, HPABUTCS 9TO COCTOSI-
Hye. OHM BAPYT BCIIOMMHAIOT, UYTO MOXET OBbITh TaKoi BO3OyX. IIpoXiaafgHbIi YMCThIN BO3AYX — OH
1ese6HbIN. [ToaTOMYy 3MMa MMeEeT OrPOMHOE 3HaUYeHMe IS TeX, KTO ye3KaeT, MM Ha HOBOM MeCTe
TsKeJIO. DTO TOXe, Ha caMOM Jiefie, 9KooTusl. Bo3ayx, Bofia, 3e/ieHble HacaskAeHMs, BOSMOKHOCTb
Cpeayt HUX HaxOOUTbCS. DTO YK€ paclIMpeHHOe Mpe[cTaBjieHlre, HO OHO TOXe MMeeT OTHOIIEHNMe
K 9KoIorMK. Bo3MOskHO 3TO coueTaHue B ropone? Ila, BO3SMOXHO. IMeHHO cejiuac TakoB MUPOBOIA
TpeH[. Bce yariie 1 yaiiie Mbl CJBIILINMM, YTO HAJIO B MEramosncax BHeAPSITh TAKyI CTPYKTYPY, B KOTO-
po¥i 6yeT BO3MOKHOCTb HAXOIUTHCSI B UMCTOM Cpefie.

— BoBnekatotcs 1 ceroaHsa 3K00r1 B NpoeKTbl pa3BuTua Tepputopumii? Kakosa ux ponb B paspabotke
npoekToB B Poccun u 3a pybexxom?

— B Poccuyt cymiecTByIOT HOpMAaTHUBbI, KOTOPbIE ONIPeeIsIoT TpeOOBaHMS K ITPOEKTHO TOKyMeH-
tauuu ([TocraHosnenne IIpaBurennbcra PO ot 16.02.2008 N2 87 «O cocTtaBe pa3zfenoB MPOEKTHOI
IOKYMEHTAIMU U TPeOOBaHUSIX K UX COMEPsKaHNIO»). B cOCTaB MPOEKTHOI JOKYMeHTaluu B 00sI3a-
TeJIbHOM TOpsIIKe AO/DKEeH BXOAUTD SKOJIOTMUYecKuit pasmen — «[lepeueHb MepOIpUSITHIL TIO OXpaHe
OKpYysKalolei cpenbi». KpoMe Toro, jist pa3paboTKy JII060Tr0 MPoeKTa TPebyloTCsl MHKeHePHO-3KO0-
JloTYecKkue M3bICKaHUS. B 0cOObIX ciydasix, MIpeayCMOTPEHHBIX 3aKOHOM, MpoBoauTCcsl Tocymap-
CTBEHHAsI 9KoJIoTMUecKast sKkcrepTusa (['93). Bce 9Ty MoMoKeHUS TPEOYIOT YUaCTHMSI 9KOJIOTOB.

Ho ectu rOBOPUTH HE O MPUBJIEUEHUM B PAMKaX COOTIOEHMS CYIeCTBYIOMINX HOPMAaTUBOB, TO
3TO BO3MOXKHO TOJIBKO Uepe3 apXUTEKTOPOB. EC/M apXuTeKTOPhI MOHMMAIOT 3Ty MTpo6ieMy, TO TIpu-
[allIal0T B CBOIO TPYIIITY CIIeIMaliCTOB, KOTOpble OYAYyT 3aHMMAThCS MTPobaeMamu, CBSI3aHHbIMMU
¢ 9Kosiorueii. Eciiv roBOpUTh O CTapbIX KPYITHBIX OpPraHMU3alMsIX, — MOXET, ceifuac TakKux 1 He ocTa-
JIOCh y3Ke, — TO OHU ITPUBJIEKAIOT SKOJIOTOB JIUIITh B TOM CTEIIeHM, B KOTOPOii TPeOYIOT CYIIeCTBYIOIINe
HOPMAaTMBHbBIE TOKYMEHTBI. DTO TOKE HEMAJIO, B HEKOTOPBIX CTyUastx BOOOIIEe HEBO3MOKHO JOOUTHCS
UX coOMmomeHs. A KakMe-TO MHHOBAIIMN... BOT B MOCKBe B TOC/IeiHee BpeMs CJIOKMUIIOCh TaK, UTO Y
C. CobssHMHA €CTh COBETHUKM, KOTOPbIE TOBOPSIT, UTO HYKHO TePEHMMATh OIbIT 3aTaJHbIX CTPaH.
U cTanu mpumiamaTh CrienyanuctoB u3 Fommanavm, lepmannm, yyke 06pamiaioT Ha 5TO BHUMAaHME.

Hanpumep, [/1s1 OUMCTKM TTOBEPXHOCTHBIX BOZ, (LOXKIEBbIX, TAIbIX, IOTMBOMOEUYHbIX) Ha 3amnaze
B TOpOZaxX BCe yallle MCIOMb3YIOTCS MPUPOIOIIOI0OHbIE CUCTEMBI O6MOIOTMYECKOM OUMCTKY PacTy-
TeJIbHBIM COOOINEeCTBOM ((PUTOOUMCTHBIE COOPYKEHMSI, BETIEHAbI, 6M0IIaTo). B MOCKBe TOXe ecTh

7 Sergey M. Chesalov, PhD, General Director, “‘ECOLANDSHAFT-XXI VEK” O0O0; office 202, 7 bldg. 6 Obraztsova
Ulitsa, Moscow, 127055, Russian Fereration.
E-mail: ecoland21@mail.ru
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Takye MpuMepbl — rabMoHHbIe 0unCcTHbIe QuibTpyiomue coopykeunst (IODCr). ITO KaKk pas mpu-
Mep 9KOJIOTMYECKOTO BUIEHUS MHKeHePHO ITPo6IeMbl OUMCTKM TOBEPXHOCTHOTO cTOKa. Korma-To
co3JaHue MOAOOHbBIX COOPYKEHM ObUIO Hallleil JTMYHOV MHULMATUBONM, a YeThipe rofa Hasaj MbI
MONYYMIN 3@ 3TO 30/10Toi auroM «VII Poccmiickoii HallMOHAAbHONM MpemMuu Mo JaHAmadTHO
apxutektype 2015» B HOMMHAIMM «JIyUIINili 0OBEKT SKOJIOTMUECKOTO, MHKEHEPHOTO AV3aiiHar.
OTU OUMCTHBIE COOPYKEHMSI PaboTaIOT TaK Ke, KaK BCe COOPY>KeHMS JIMBHEBOTO CTOKA. OTCTOIHUK,
repBasi CTyleHb OYMCTKU, PUIBTPHI, TIOTOM ellle OAVH JOTIOJHUTENIbHBI OTCTOMHUK, TIOTOM ellle
onyH GUIIbTP ¥ GMOIIATO — BOAHBIN 6acceiiH, 3aca’keHHbIM BOMHBIMM PaCTEHUSIMM-MaKpPO(QUTaAMU.
U1 B pMHAIBHOM YacTy — KaMepa C COPO6eHTOM, KOTOPbIN IMPOM3BOIUT JOOUMCTKY CTOKA 10 TPeby-
e€MOT0 YpOBHSI. Boma caMoTekoM MoJiaeTcsl B 3TO COOPY)KeHMe U BBIXOOUT B BUIE pyubs. Bce ckoMm-
TTOHOBAHO, BIIMCAHO B JIAaHAIA(T, MPeACcTaBIsieT co60ii MOMTHOCTHIO 3aKOHYEHHbI IKOJOTUUECKIUIT
TIPOAYKT ¥ T10 Ha3HAUeHMIO, U 110 BHelTHeMy Buy. Ho oH yHUYTOKeH B MockBe. Tak Kak ero Hy>kHO
OBIJIO OOCTYKMBATD, @ OPraHM3alysI, KOTOpast JOJKHA OblIa 3a HETO OTBEYATh, He B3sIa ero Ha Oa-
naHc. Celfyac 9TO TIPOCTO PyMHBI, 3apociive TpaBoii. EquHcTBeHHOe B MOCKBe COOpyKeHMe TaKOTro
poza 6bIIO CIeIaHo TI0 CIelalbHOMY ITOCTaHOBJIEHNIO, B IIPUPOJO0XPAHHOI 30HE.

DTO MpUMep TOTO, IPUBJAEKAIOTCS JIX K PellleHUI0 TPaloCTPOUTENbHbBIX 3a4a4 3Koioru. OHU TIpU-
BJIEKAIOTCSI, HO 3TO ellle U TpUMep TOTO, KaK OTHOCSTCS K 3KOJOTUM 3KCIUTyaTUPYIOIie OpraHu-
3allMy, KOTOpbIe 00sI3aHbI OOCTYKMBATh COOPYKEHMSI TI0 OTBOMY MMOBEPXHOCTHBIX BOA. BO3MOKHO,
TOJIBKO BBeJieHle KaKMX-TO HOPMaTHBOB M3MEHUT CUTYalNI0. BBeCcTy cTaHapTaMu MojioxkeHne, 4To
Takye COOpyskeHMs 00s13aTeIbHO JO/DKHBI IIPUCYTCTBOBATDh B TOpoze. V1 BOT MbI paHee peleH3Upo-
BaJIM TIpe[JiIokeHHbIe CTaHIapThl — 3HAUYUT, BCE-TaKM KaKoe-TO ABUKeHMe eCTh. B 9TUX cTaHaapTax
110 BOJOOTBEEHNIO YKA3bIBAETCS KAaK 00sI3aTeIbHOE MEpOTPUSITHE TIPOITYCK BOIBI YEpe3 CUCTEMY
(buTOOUMCTKM, TOCKOIBKY TaK BOZA AEMCTBUTENIBHO JOoUuMInaeTcs. M rpu 3TOM OUMCTHOE COOpYKe-
HIMe TIpe[ICTaB/IsIeT cO607 KaK ObI MTPUPOIHBIN 06BEKT. DTO TOXKE MODKHO OBITH B ropoje. [ToToMy 4To
rOpoJi JO/KEH BKJIIOUATh B Ce0SI TaKMe Belly, IT0-APyroMy HEBO3MOXKHO.

— A yem oTnmuaetca poOJib 3Kos10ra B Poccun m 3a pyﬁe)KOM?

— 3a py6exoM HaMHOTO JIy4llle TIOHMMAIOT, YTO HAZ0 PEIIaTh U IKOJOTMUECKMEe BOMPOCHL. M Ha
9TO JOJDKHBI TPATUTHCS AeHbIN. VI OHM TpaTaTcs. 5 fymalo, UTo orepeskeHye B IOHMMaHUY 9KOJIOTUA
cocrasiisieT 20-30 net, He MeHblIe. JIIOASAM, UMMM IIPaBO IPUHUMATD pellleH)s] Ha YPOBHe Io-
POJICKOTO MTPABUTENBCTBA, TOUEMY-TO BaXKHO, UTOOBI Mbl HEe OTCTABa/IM OT 3arPaHUIIbI HU B ueM. U Ha
3TO TPATATCS AeHbI'W. HO Hafjo PM3HATh: YTO-TO U3MEHSIeTCS, CTAHOBUTCS JIyYIle.

— Kakoit ewe BK1aa MOXET BHECTU CNELMANUCT-IKONOr B MPOEKT pa3BUTUA TeppMTOpMM?

— OnuH TIpUMep S yKe MPUBeJI, OYMCTKa TTOBEPXHOCTHBIX CTOKOB — COBEPIIEHHO 00sI3aTeIbHasI
Belllb JJIs JTI060T0 HACeJIEHHOTO ITyHKTa. ATO GyHIaMeHTalIbHas Belllb, 6e3 Hee HMKAK Hesb3s1. OHa
CTOJIb K€ BasKHA, KAK OUMCTKA XO3S/ICTBEHHO-OBITOBBIX CTOKOB. HO TaM oumcTKa MPOUCKXOANUT COBCEM
IPYTUMU METOJaMMU.

[ToBepXHOCTHBIE BOAbI MMEIOT 3HAUEHME U C TOUKM 3pEeHMS] OpraHu3aluy MPOCTPAHCTBA JJIsl OT-
IbIXxa — Bce 0e3 MCKIIIOUeHNsT BOIOEMbI, Jaske BOJHbIE 0ObEKThI B TOPOMACKOIi cpeme. TyT sKomornye-
CKMII TIOJIXOJT, COCTOUT B TOM, UTO K ITPOEKTMPOBAHMIO, K BOITPOCY, KaK 3TO JIy4Iie 06YCTPOUTD, BMECTe
C apXMUTeKTOpaMy O/DKHBI IIPUBJIEKAThCST M 3Koaoru. [Ipoctoit mpumep. MokHO Bce BOfHbIe 00b-
€KTbI, BCe PYUbM ¥ PEUKM TTIOMECTUTH B KeJie300eTOHHbIE TPYObI, M MbI CO3aAUM ITOTOKM MEPTBOI
BOAbI. ATO U 6BUIO cAenmaHo B MockBe B 1960-e rofipl. 3aTO KOJIOCCATBHOE IToTydaeM ITPeUMYIIeCcTBO,
na? Tpy6y 3apblin, a Hag TPYy60ii MOSKHO UTO YTOZHO CTPOUTh: JKeJie3Hble OPOTH, JoMa. A ceifuac aTo
TeM 6ojiee TIPOIIBETAET, KOTIa OUeHb MaJIO CAePsKMBaIMX hakTopoB. M 31ech pelieHne BOIIpoca B
TOM, UTO BCE BOJOTOKM JIOJIKHBI OBITH C OTKPBITHIM PycjIoM. BogoToK cam 1o cebe — BOJIHbBIN 0OBEKT,
9TO HOMMHAHTA JII060T0 JaHAmadTa, apXUTEKTOPhI 9TO TTOHMMAIOT. M BOT KaK pa3 MPUBJIEKAIOTCS
9KOJIOTU, KOTOPbIe CO3MAI0T 3Ty JOMMHAHTY B JaHAmadTe, 3TO OOHO M3 SKOJOTUUYECKMUX HaTlpaBye-
HMiA. A Bemb TaHAmadT MOKeT ObITh pasHbIi, OH MOKET ObITh IPUPOAOTION06HbIN. Hampumep, y Hac
COBEpIIeHHO HET MPeICTaBIeHNs, YTO OGOJIOTO SIBIISIETCSI BOTHBIM OOBEKTOM ¥ YacThi0 JIaHAmadTa,
y Hac 3TO 06BEKT, KOTOPBI HY)KHO HEeMeIJeHHO 3achIllaTh ¥ YHUUTOXUTH. [Iomo6GHAsT MTO3ULIUS Y
TpagoCTpouTesieii 6bl1a Mo JOMMHAM MaJIbIX PeK. BeperoBble OTKOCHI MCIIOTb30BaIM KaK MECTO IS
Mycopa, MpuesKaiu CaMOCBaIbl U Ty[a ero CcBaauBaau. KoHeuHo, HUKTO TyHa He XOOWUJI, BCce ObII0



3a0pOIIIeHO U TIe-TO BHMU3Y T€K KaKOI-TO IPSI3HbIN-TIPErpsI3HbI 3apOCIINii pydeii. A Befb 3TO caMble
KpacuBble MecTa B aHAmadre. U ceifyac X HAUMHAIOT PACYUIATh, HAUAIOCh 3TO JBUKEHME, 00b-
SIBJISIIOT 3aII0BeHBIMM 3TU 30HBI, 38 HUMM CJIeJSIT, BBIEISIOT Ha 3TO AeHbru. Ha peke CeTyHb, ecnn
roBopuTb 0 MOCKBe, 1 PYTUX peKax.

— B kakoii Mepe, K npuMepy, AeBenonepbl 0CO3HAT HE06X0AUMOCTb BOB/IEYEHUS SKOJIOrOB B NpoLiecc
NJIAHUPOBAHUSA TepPUTOPUIA?

— Kax To/bKO MOSIBIISIeTCSI BOTHBIN 00BEKT, KOTOPbII BUAHO M3 OKHA, KBAPTUpPa OYyIeT CTOUTh I0-
poske. V1 y meBeornepoB ecTh yske MOHMMAaHMe, UTO BbIOEPET TOT, KTO MPUIET CIOA KUTh: KPaCUBBIE,
HO KaMeHHbIe 6eTOHHbIE JOPOXKKM MM UTO-TO B 3€JIEHU U C BOLIOIA. YKe MOSIBUIACH JIIOAY, TOTOBbIE
TIJIATUTD 32 3TO0. TOJBKO TaK, Yepe3 yBeIMUeHye CTOMMOCTY AeBeIOTephl 3TO MOHMMAIOT. Cpeay HUX
HEeT 3KOJIOTOB M He MOSKET ObITh B IIPUHITATIE.

— Ponb 3KonoroB 6yaer Bo3pactaTb AU CHUKATLCA?

— I mymaro, uTo GyIeT BCce-TaKy BO3PaCTaTh, TOTOMY UTO OCO3HAHME HEOOXOAMMOCTU KOJIO-
I'MYEeCKOi KOMIIOHEHTHI B SKM3HM JIIOEl M pa3sBUTUM 0OIIecTBa yke Heo6paTumo. Eiie co BpeMeH
Pumckoro xiny6a. [ToToMy 4TO 1011, KOTOPbIe 3aHUMAaINCh CAMBIMY Pa3HbIMU BelllaMi, B TOM UKcIie
MIPOMBIIIIEHHOCTBIO, BAPYT OCO3HAN, UTO YeJIOBEYECTBO I'youT ce6st. OHM MPOBOS3IIACUIIM MHOTO-
MHOTO JIeT Ha3al, YTO CMepTeNIbHO MPOLO/KATh Pa3BMBATHCS TeM ke IyTeM. [IpocTo cMepTh, OymeT
BCE YHMUTOXKEHO. X paboThl epeBemeHbl, OHM MIMPOKO M3BECTHBI. Biaromapst MM Havaau IpOBO-
IUTbCS SKOJIOTUUECKIEe KOHTPEeCChI, 6J1arofapst UM Pellnyiyv, YTO HysKHO O0POThCS C MOTeIIeHneM U
cobupaTh Ha 3TO JeHbIU. ITO ObII0 HEOOXOMMMO, ¥ HGOTaThie CTPAHbI MOTJIM TPATUTb HA 3TO OYEHb
6osbiMe geHbru. Bbuti He MPOCTO TIPU3BIBHI, ObLIN OEMCTBYUS, ¥ OUeHb MHOTO PaboT IIPOBOAMIIOCH
B TIOTIBITKAX OUMCTUTDb rOPOJia, HaceleHHble TTYHKTbI, TEDPUTOPUM, KOTOPbIe ObLIM 3arpsi3HEHbI OT-
XOIaMU, CBaJIKAMU, UCITAPEHUSIMM UM YEeM-TO ellle, ObIIM HEIIPUTOMHBI JIJIS1 SKU3HU U HYKIAIUCh
B peabunuTaium. JTO OTHOEIbHOE HAIIpaBieHue B 9KOJIOTUM, OUeHb BaskKHOe, IT0JIe3HOe U OUeHb J10-
poroe. IcopTUTh HMYETO He CTOUT, 8 BOCCTAHOBUTb — OTPOMHBIE I€HbI'U.

[TosToMmy s myMatro, YTO SKOJOrMUECKOe HallpaBeHe COXpaHuUTCs. I pyroii BOIpoc, B KAKOM TeM-
e, B KaKMxX Maciurabax oHO OymeT peann3oBbIBaThCsI? Hampumep, y Hac B MOCKBe [0 CMX TIOp He
peliieH BOIMPOC €O cBajikaMy. [IoTOMyY UTO 3TO CTPAIHO BBITOJHO — BO3UTb Mycop! A Belib HeHeT
B MockBe npenoctaTouHo! Y Koro MoxkeT ObITb elle 6osbine?! 1 6iaromgapsi OrpOMHbBIM TUIOIIAISIM,
KOTOpbIe 3aHMMAIOT CBaJIKM OBITOBBIX OTXOIOB, IMMpO6IeMa elle He OIIyIIAeTCs TOposkaHaMU. ITO
npo6yiemMa sKoIornyeckasi, mpobsema ocTpas, ee HaJo pelaTh.

Vinu, Hanipumep, Mbl cejiyac yyacTByeM ¢ KomIiiaHueil «<HoBast 3emiiss» B 0IHOM apKOBOM IIPOeK-
Te, OHUM KaK apXMUTEKTOPBI, @ MbI KaK 9KOIOTH. IIpy 06yCcTpOiicTBe MapKa YUYMTHIBAIOTCS BCE ACIIEKTHI,
B TOM UMCJIe 3aKpeIlieHue OoBpara, OGHOBPEMEHHO C OUMCTKOM JMBHEBOrO CTOKA, KOTOPBINA N0 CUX
op cOpachIBaeTCs B 3TOT MMapK. BOT MpuMep TOTO, UTO apXUTEKTOPbI — He IKOJIOTH, & apXUTEKTO-
PBI — OUEeHb XOPOIIIO TTOHMMAIOT, UTO 0OBEKT JO/DKEH OTBEUYATh IKOIOTMUECKUM TPeOOBAHUSIM.

®OPYM
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cooTBeTcTBMM C pesontoument,npuHaton OOH B 2012 r.,ycToMumnBoe pa3Butue ropoLoB npeanonaraert

MHTErpaumio COLMaNbHbIX, SKOHOMUYECKUX U 3IKONOMMYECKUxX 3HaHui. OQHAKO B OTEYeCTBEHHOM

ypOAHMCTMYECKON NpaKTUKe BOMPOCAM KavyecTBa OKPYXalolen cpeabl C TOYKM 3peHMs 3KOOTUK
YOEenseTcs HeLoCTaTOMHOe BHMMaHue. Bo MHOrOM 3TO CB3aHO C TeM, YTO 3KO/0rUS ropofa — MOoNoAas
AMCLMNIMHA, 3apoamBliascsa B 70-e roabl XX B.

Ha naHHbI MOMEHT CyLLEeCTBYeT KpalHe Masio IMTepaTypHbIX UCTOYHMKOB, OCBELLAIOLLMX NPUKNALHbIE
acneKTbl 3KONOrMYECKMX 3HAHUIM ANS CO34aHUS 340POBOrO M KOMGOPTHOrO rOPOACKOro MpOCTPaHCTBa.
Crpemsacb npreneyb 00LLECTBEHHOE BHUMAHME K aKTyanbHOCTU MHTErpaLLMM 3KONOMMUYECKMX 3HAHUI B yp-
6aHUCTUYECKYHO MPaKTUKY, Mbl MPULLIW K MAEE LAHHOIO BbIMyCKa.

B Homepe Ha npuvMepe MOCKBbI OCBELLAKOTCS 3KONOMMYECKME aCMeKTbl: 3arpsisHEHUE OKpYXatoLen
cpenbl aBTOTPAHCMOPTOM, MUKPOBMONOrMYeckoe COCTOsIHME BO3AyXa B 0OLLECTBEHHOM TPAHCMOpPTe, IMUC-
CUS MAPHMKOBbIX ra30B FOPOACKMMM MOYBAMU M FPYHTaMM, Ka4ecTBO BOAbl MOCKBbI-peku. ABTOpbI CTaTel
MonbITaANCh «nepebpocuTb MOCTUK» OT pe3ynbTaToB 3KONOrMYeCKMX MCCNen0BaHUI K MPaKTUYeCKUM pe-
KOMEHALMAM, KOTOPble MOXXHO MCMO/b30BaTb B FPaf0CTPOUTENIbHOM AeATENbHOCTU. Mbl Takke Nyb6ankyem
B HaCTOSALLEM HOMepe CTaTbl) MHOCTPAHHbIX Kosner o6 onbiTe YCTOMYMBOrO MAAHMPOBAHMS FOPOACKOTO
MPOCTPaHCTBA B ABCTPUM, YUMTHIBAIOLLEM IKOMOTMYECKME MPUHLMbI.

bynem pazbl BaWWM 0T3bIBaM M NoxenaHuaM. Hageemcs, 4to AaHHbIM Bbinyck 6yaeT noneseH B obpa-
30BaTeNbHbIX LENIX U OTKPOET CEPUID HOBbIX HOMEPOB 006 MHTerpaumm ypoaHUCTUKK M 3KONOTUKU ropoaa
L5 CO3[aHUS YCTOMYMBDIX, 6€30MaCHbIX U KOMDOPTHLIX FOPOACKUX NMPOCTPAHCTB.

Pedakmop-cocmasumens Homepa O.B. Hukonaesa
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Abstract

Road transport is a necessary attribute of urban environment. Fuel vehicles emit a great variety
of pollutants, transform the environment and pose human health risks. This problem is highly
recognized in the EU and US, while it is out of sufficient attention in other countries.

This review article highlights road traffic as the key source of environmental pollution in cities
and the associated adverse effects on human health. This problem is reviewed in details and
possible solutions related traffic management, fuel quality increase and roadside territories
design are described.

Takeaway for practice: This article is written for educational purposes to direct the attention

of academia, government and businesses to road traffic as the key source of environmental
pollution in the urban environment. It is especially useful for urbanists considering the negative
effects of motor vehicles for human well-being in sustainable city planning.

Key words: road transport; transport-related contaminants; environmental pollution; adverse
health effects; city; urban area

Citation: Nikolaeva O. (2018) Review: Road Transport as the Key Source of Environmental
Pollution in Cities, and the Associated Human Health Risks. Urban Studies and Practices, vol. 3,

no 3, pp. 25-35.DOI: https://doi.org/10.17323/usp33201825-35

Introductiont

munication with Moscow students of dif-

ferent institutes and specialties. They said
that industrial plants and factories were the key
source of environmental pollution in the city;
road transport was not considered. This stereo-
type may come from the time when motorization
was low. The author aims to break this misun-
derstanding and highlight road traffic as the key
source of urban environmental pollution and ad-
verse effects on human health.

The idea for this article originated in com-

1 The author thanks Igor Nikolaev for the considering
this article and his precious comments; Alice
Nikolaeva for the general support; and Sophia
Lisovitskaya for Fig. 1 creation.

About 55% of the Earth’s population is urban
and this proportion is expected to grow to 70%
by 2050 [United Nations, 2014]. Due to strong
demand for mobility in cities, urbanization is
accompanied by an increase of the number of
vehicles. In 2014, there were 1.2 billion vehicles
on the road and 2 billion are expected by 2035
[Green Car Report, 2014].

Numerous studies worldwide conducted at
the end of the 20th century revealed the extent
of environmental pollution and associated ad-
verse health effects caused by traffic. The close
proximity of people and transport in urban areas
is a cause for concern. Vehicles exhausts being
originated at the near ground level strongly af-
fect the pedestrians.
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Road transport is responsible for 57-75% of
total emissions in urban areas [WHO, 2005] and
it was recognized as the key source of environ-
mental pollution. The contribution of traffic in
total emissions in million-inhabitant cities is
estimated to be significantly higher. For exam-
ple, 80% of all emissions to the atmosphere in
Moscow relate to auto transport and only a mi-
nor part goes to industry. The hot-spots of trans-
port-related exposure in cities are roads and
roadside territories.

Transport-related Contaminants

Road traffic releases a wide spectrum of contam-
inants harmful for the environment and human
health: polycyclic aromatic hydrocarbons (PAH),
heavy metals (HM), petroleum hydrocarbons
(PH), nitrogen oxides (NO ), carbon oxides (CO
and CO2), volatile organic compounds (VOCs)
and ozone (O,). Pollutants are emitted into the
environment in the processes of fuel combus-
tion; loss of lubricating oil, fuel, coolants and
car cleaning products; corrosion of vehicles and
the road itself. The application of deicing salts
(DS) on roads also contributes environmental
pollution. A brief description of the pollutants
is given below.

PAH are hazardous environmental pollutants
of recognized carcinogenic, mutagenic, and ter-
atogenic effect [Grimmer, 1983]. Due to their low
solubility and high hydrophobicity, PAH have
low degradation rates and accumulate in soils
for many years [Lu et al., 2007]. The key source
of PAH related to traffic is the incomplete com-
bustion of fossil fuels. Additional emissions of
PAH occur as a result of the abrasion of rubber
tires, road surfaces, and brake linings [Takada et
al., 1991]. 16 individual PAHs are currently of top
priority for environmental monitoring in the US
and EU [US EPA, 2014], while only 1 is monitored
in Russia.

HM cause blood, neurological, respirato-
ry, and cancer disease [Laumbach, Kipen, 2012].
These contaminants cannot be degraded by mic-
roorganisms and are highly persistent in the ur-
ban environment. They are mainly released from
the corrosion of radiators and brakes (Cu), tire
dust (Zn), and fuel combustion (Pb) [Van Bohe-
men, Van de Laak, 2003].

One of the most toxic HM is Pb. It was active-
ly applied worldwide as a fuel additive to prevent
uncontrolled fuel combustion. The recognition
of its harmful effects led to the ban of its use.
Leaded fuel was forbidden in the last decades of

20th century in US and EU, and in 2003 it was
banned in Russia (Federal Law of the Russian
Federation N2 34 [2003]). Being very resistant in
the environment Pb may be present in soils for
hundreds of years. In 2016, we revealed a signifi-
cant increase of the permissible levels of mobile
Pb in Moscow roadside soils [Nikolaeva et al.,
2017]. This is a significant risk to people in the
vicinity of roads as wind flows can disperse soil
particles in the air which people can inhale. Pb
can affect the nervous, cardiovascular, immune
and reproductive systems. Children under five
and pregnant women are especially sensitive
to this exposure. Pb is known to have negative
neurological effects, cause brain damage and
decrease children’s intellectual development;
it causes problems in fetal development, pre-
mature birth and even stillbirth; Pb exposure
in adults is attributed mainly to cardiovascular
system damage. The ways of exposure are the
inhalation of polluted air or incidental swallow-
ing of dust particles from contaminated food-
stuffs.

PH are the main components of automobile
fuels. They reflect the general technogenic load
on soils [Gennadiev et al., 2015].

The application of DS also contributes to
environmental pollution, causing plant tissue
necrosis [Gatuszka et al., 2011]. The high solu-
bility of DS in water minimizes ecological risk by
means of their washing out of the soil.

NO_: The most dangerous and active gas
within nitrogen oxides group is NO,. It is emitted
into the atmosphere directly from the burning
of car fuel. 80% of the NO, originating in cities
comes from motor vehicle exhausts [Australian
Government, 2005]. Irritating airways in the hu-
man respiratory system, this gas reduces resist-
ance to respiratory diseases, particularly asthma.
Such effects as coughing, wheezing or difficulty
breathing often appear [USEPA, 2018]. Pedes-
trians walking near roads, and drivers, have the
highest risk of NO, exposure although its con-
centration decreases significantly with distance.
The environmental effect of NO, relates to its
role as the precursor for acid rains, smog and
ozone formation.

CO is one of the most toxic air pollutants.
60% of the annual global emissions of CO into
the atmosphere originate from vehicle exhausts
due to incomplete combustion of fuels [WHO,
2000]. CO affects humans by binding onto hem
proteins in the blood, reducing its oxygen-carry-
ing capacity and causing tissue hypoxia. Accord-
ing to WHO, the organs and tissues suffering the



most are the brain, the cardiovascular system,
exercising skeletal muscle, as well as develop-
ing fetuses. Patients with cardiovascular disease
are expected to be particularly sensitive to CO.
Exposure to this gas can cause headaches, and
high levels of CO may lead to dizziness, nau-
sea, vomiting, coma and death. In conditions
of heavy traffic drivers may be under the risk of
reduced coordination. The most dangerous road
locations are within tunnels where the ventila-
tion is poor. On open roads CO concentrations
rapidly decrease from road to rooftop. Within
100m of the road its concentration may reach
background levels. Higher CO concentrations are
found on the downwind side of street canyons.
Among air pollutants of very high concentra-
tions, carbon monoxide causes a large number of
accidental deaths.

CO, is the major greenhouse gas on the Earth.
Urban road traffic is a significant source of world
CO, emissions, contributing 10% of all Europe-
an CO, emissions. CO, emission by vehicles is an
obvious result of fuel combustion. Despite the
CO, level along roads being higher than further
away locations, its concentration in the air does
not usually exceed permissible levels due to the
ventilation effect.

Traffic related VOCs are represented by al-
kanes, alkenes and aromatic hydrocarbons.
VOCs may affect the human nervous and sen-
sory systems, cause damage to organs and lead
to allergies. These compounds do not have acute
toxic effects but their effect appears with long-
term exposure. One of the most harmful VOCs
is benzene, known to be carcinogenic. Benzene
is a marker of transport-related air pollution in
general [WHO, 2005]. VOCs are of high environ-
mental interest as they promote ozone and smog
formation, participating in photochemical reac-
tions in atmosphere [US EPA, 2014].

0, is not primary pollutant emitted by vehi-
cles. It originates in the air when CO, NO_, VOCs
reacts with ultraviolet radiation. It is recognized
as a region-wide air pollutant due to easy trans-
port over long distances. High concentrations of
ground level O, promote respiratory diseases.

Road traffic is also a key source of noise pol-
lution in cities and is studied together with air,
water and soil pollution. Numerous studies have
shown that in addition to hearing loss, noise ex-
posure leads to changes in the heart rate, blood
pressure and the release of stress hormones
that affect the metabolism. The probability of
strokes, diabetes mellitus and diseases of the
nervous system increases [Babisch, 2002; Enda,
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Owen, 2018]. At least one million disabilities per
year occur in Europe because of the increased
noise impact on people [WHO, 2011].

Thus, motor transport leads to the multiple
contamination of the environment and is asso-
ciated with a complex of adverse health effects
which may be of synergetic character. Environ-
mental contamination is associated with biodi-
versity loss, lower rates of growth and develop-
ment, and the destabilization of ecosystems.

Pathways and Distribution Patterns of Traffic-
related Pollutants Released into the Environment

Contaminants may be transported through the
environment bound to dust particles, in the
form of aerosols or in a gaseous state. Particu-
late or dissolved pollutants are transferred into
the environment via aerial transport or the infil-
tration of road runoff and spray waters [Werken-
thin et al., 2014]. World health and environmen-
tal organizations pay a great deal of attention
to particles with a diameter of less than 10 mi-
crometers (PM10) and less than 2.5 micrometers
(PM2.5) as these particles can easily be inhaled.
The finest fractions of dust particles are espe-
cially important for monitoring as they cannot
be sedimented due to air fluctuations near roads
and their concentrations are growing. In periods
of dry weather, PM concentrations in the air may
reach critical values and are reduced only with
rain.

The distribution patterns of pollutants in the
environment depend on a complex of factors:
climatic conditions, landscape, vegetation type,
road configuration, type of road surface, traffic
intensity, vehicle types, driving style. The devel-
opment of models to predict the release and dis-
tribution of transport-related contaminants in
the environment is the most complicated for the
urban environment as building-related charac-
teristics strongly affect the contaminants spread
specific.

According to average estimations, traffic-re-
lated contaminants concentrations in the air are
generally most intense in the 0-300 m zone ei-
ther side of major roads with 4 lanes of intense
traffic [US EPA, 2014]. This area is reported as the
risk zone for human well-being. Prior to soil pol-
lution the contaminated area is usually within
0-50 m zone from the road as the gas compo-
nents do not affect soils significantly. The major
soil pollutants are HM, PAH, PH, and DS (Fig. 1).

Living, working and studying close to major
roads promotes respiratory diseases, allergies
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M, PAH, CO, COz, NO;

The concept © Olga Nikolaeva; design and realization © Sophia Lisovitskaya

Fig. 1. Pathways of transport-related pollutants release to the environment: red — high, yellow — medium, green —

background levels of environmental pollution

and asthma, cardiovascular diseases and is asso-
ciated with an increase in cancer rates and pre-
mature death [Vette et al., 2013; Raaschou-Niels-
en et al., 2012]. According to Chen et al. [2017],
a higher incidence of dementia was reported
for people living within 1-300 m of roadside
zones. Despite air pollution, negative health ef-
fects are related to road noise causing damage
to the nervous and cardiovascular systems and
promoting chronic disease. The American Lung
Association [2018] report about 30-45% of the
urban population in North America are affected
by road pollution. These values for large cities
are expected to be higher.

The highest risk of transport-related contam-
inant exposure is to drivers, children, the elderly
and people in poor health. Creating public zones
along major roads should be avoided. Kindergar-
tens, playgrounds, schools located within 300
m of the roadside can seriously harm children’s
health (Fig. 2).

Photo ©® Olga Nikolaeva

Fig. 2. Example of playground associated with high risk to children’s
health
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Thus, road transport contaminates the en-
vironment at the system level affecting air, soil
and water systems through direct pollution or
via contaminants infiltrating ground waters.
Pollution levels in the vicinity of roads are sig-
nificantly higher compared to other urban areas
creating high human exposure risk.

Solutions for Mitigation
of Transport-related Pollutants

The recognition of traffic-related negative ef-
fects to human health in the US and EU has
been raised in academic research, government
decisions and activities on finding methods to
reduce this exposure.

Regulation of Vehicle Emissions

The continuous implementation of more envi-
ronmentally friendly fuels and engine technol-
ogies contributes to the improvement of the
ecological situation in cities. Each new standard
(Euro #) requires lower emissions. At the mo-
ment Euro 6 is in use (Table 1) in Europe, and
Euro 5 in Russia. Russia implemented Euro 5 in
2016.

Table 1 shows the evolution of fuels lowers
the pollutant emissions rates. The implementa-
tion of new standards and the related increase
in fuel quality reduced contaminant emissions
from 1980 until 2004 tenfold [WHO, 2005]. One
of the challenges for the future is to continue de-
creasing PM emissions.

Traffic management
Speed regulation. Depending on the driving

pattern, the volume and content of vehicle ex-
haust differs. Maximal Emissions rates are char-
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Table 1. European Union standards for passenger cars [DieselNet, 2018]

Stage Date ‘ co H HC H HC+NOx H NOx H PM H PN ‘

‘g/km H#/km ‘
‘Positive Ignition (Gasoline) ‘
[Euro 11 |1992.07 1272 3.16) |- l0.97 (1.13) - |- |- |
[Euro 2 |1996.01 |22 |- los - |- |- |
[Euro 3 | 200001 1230 lo20 |- loas |- |- |
[Euro 4 | 2005.01 |10 lot0 |- loos |- |- |
[Euro 5 |200009 |10 lotor |- loos [o.005e |- |
[Euro 6 |2014.09 |10 lotor |- l0os  [o.005e |6.0x101 <o |
‘Compression Ignition (Diesel) ‘
[Euro 11 |1992.07 1272 3.16) |- l0.97 (1.13) |- Jo14018 |- |
[Euro 2,DI |1996.01 |10 |- l07 |- Joos | con— |
[Euro 2,DI |199601 |10 |- 09 |- oo |- |
[Euro 3 | 200001 lo.64 |- 056 loso  [oos |- |
[Euro 4 | 2005.01 los0 |- l030 lo2s  [o025 |- |
[Euro 5a |200009° 050 |- l0.23 lo1s  [o.005' |- |
[Euro 5b |201109¢ 050 |- l0.23 lo1s  [o.005' |6.0x10n |
[Euro 6 |2014.09 l0.s0 |- l0.17 |oos  [0.005' |6.0x10n |

* At the Euro 1..4 stages, passenger vehicles > 2,500 kg were type approved as Category N, vehicles.
T Values in brackets are the conformity of production (COP) limits.
2 Until 1999.09.30 (after that date DI engines must meet the IDI limits).

®2011.01 for all models.

©2013.01 for all models.

4 And NMHC = 0.068 g/km.

¢ Applicable only to vehicles using DI engines.
70.0045 g/km using the PMP measurement procedure.

9 6.0x10%? 1/km within first three years from Euro 6 effective dates.

acterized for the lowest and the highest mean
vehicle speeds. Moderate speed is the most en-
vironment friendly approach. The elimination
of traffic jams which cause the dirtiest stop-start
driving and regulating maximum speeds will
help to improve ecological situation.

Banning trucks in urban areas. The heavi-
er the vehicle, the more exhaust it emits and die-
sel cars produce more contaminants than petrol
ones. Minimizing trucks in urban areas may be a
good solution. Roads for heavy vehicle flows ide-
ally should go out of towns.

Regulating of the age of vehicles. The old-
er the vehicle, the more pollutants it produces.
Age-related vehicle taxes may be a good measure
in this case.

Travelling distance optimization. Creating
a smart road network in the city may decrease
average travelling distances and emissions of
contaminants.

Alternative transport use. One alternative
is the electric car. The key advantage of electric
vehicles is significantly lower contaminants and
noise pollution. Due to the absence of exhaust,
electric vehicles produce only non-exhaust PM
emissions: HM are attributed to the corrosion
of car bodies, and PAH are related to abrasion
of tires and road surface. The emission level re-
duction in this case is about 70% compared to
regular transport. The main challenges for this
development are increases in battery efficiency
and the creation of charging infrastructure.
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Fig. 3. Types of roadside barriers left to right:
vegetation barriers, solid barriers, solid-
vegetation barriers

Another option is hybrid electric transport.
Its advantage compared to the electric car is
the production of electricity aboard the vehicle.
There is a combination of internal combustion
engine and electric motor with the battery. This
vehicle requires lower fuel and may emit 50%
lower contaminants compared to regular fuel
transport. Hybrid electric transport is of high use
in Japan.

The bicycle is the cheapest and the most eco-
logically friendly option. The challenge for the
big cities is the creation of safe routes for cy-
clists.

There are different outlooks on the future of
transport, but the most likely perspective for the
coming 20-30 years according to WHO [2005]
is the predominance of conventional petrol and
diesel engines.

Reduction in vehicle numbers. A reduc-
tion in the number of vehicles is an actual trend
in the developed countries. The recognition of
traffic emissions has led to the priority of public
transport and a decrease of personal transport
use. For example, WHO [2005] reported that the
implementation of separate bus lanes in Par-
is improved traffic circulation and decreased
transport-related emissions by 2—-10% for nitro-
gen oxides, carbon monoxide and PM10. Higher
taxes for private cars, paid parking, city centers
without cars can make a city more comfortable
for pedestrians and cyclists.

There is a large potential decrease of trans-
port-related pollution. A complex of different
measures in urban environments may be an
effective instrument for the improvement the
quality of urban life.

Roadside barriers

A recognized “right now” method to reduce the
negative effect of traffic to people living near
busy roads is the creation of roadside barri-
ers. For effective urban planning solutions, the
proper design of barriers should be considered.
Figure 3 shows key types of roadside barriers:
vegetation barriers; solid barriers; and combi-
nations of solid and vegetation barriers.

Green barriers. The implementation of veg-
etation barriers along roads is regular practice to
support ecological and human comfort. Plants
filter out airborne particles using their foliage
and absorb different gases, mainly CO and CO,.
In addition to air cleaning, plants provide many
other benefits to the urban environment [For-
man, 2014]. They regulate the microclimate by



cooling, shading and increasing air humidity. At
the city level trees help to reduce the urban heat
island. Plants provide stormwater runoff reduc-
tion due to water absorption by root systems and
this prevents its drainage into the sewer system.
They prevent erosion by fixing soils with root
systems. Plants also increase biodiversity as they
act as a habitat and source of food for other or-
ganisms.

Lin et al. [2016] showed that vegetation bar-
riers 4-8 m in height and 2-6 m thick consisting
of trees with foliage may reduce ultrafine parti-
cles (UFP) and CO concentration by 37.7-63.6%
and 23.6-56.1% behind the barriers on the
downwind side of the road. During winter peri-
ods when foliage is reduced, a significant change
in UFP and CO was not observed.

Surprisingly, the wrong configuration of
street barriers may deteriorate the air quality
behind them. It is especially applicable for street
canyons - roads with attached buildings on both
sides of the road.

Abhijith et al. [2017] show that most street-
canyons research revealed an increase of pollut-
ant concentration for roadside areas with trees
compared to those without trees. The reason for
the negative effects of trees is the reduction of
wind velocity in the street canyon, resulting in
pollutant accumulation within the canyon. Such
parameters as meteorological conditions (espe-
cially wind direction), the ratio of the height of
buildings along roads to road width, specifics of
the urban landscape and characteristics of the
vegetation barriers significantly affect the pol-
lutant removal process.

The general optimal variant, hedges (approxi-
mately 2 m in height) or separately standing trees
are recommended for street canyons (Fig. 4).

Other options are green roofs and green walls.
Studies related to these are not numerous but in
general the research agrees that there is a reduc-
tion of pollutants in the roadside air compared to
other vegetation forms which affect mainly the
improvement of climatic conditions near roads.
Due to higher costs their application is quite diffi-
cult. For areas with limited space for tree planting
green roofs and green walls could be a promising
option for the mitigation of air pollutants.

Solid barriers (noise barriers). Solid bar-
riers are structures of tall flat panels installed
along roads to mitigate transport noise and pol-
lutants (Fig. 3). PM reduction behind the barriers
occurs by means of the dispersion process — the
deflection and deceleration of air flows coming
from the road.
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Fig. 4. Example of vegetation barriers in street
canyon — Route de Chancy (Geneve, Switzerland)

Studying an Interstate highway of 125,000
vehicles per day (I-440) in Raleigh, North Caroli-
na, Baldauf et al. [2008] reported that solid noise
barriers 6m in height placed 5m from the road
edge provide a 50% reduction of PM and a 15%
reduction of CO.

The disadvantage of solid barriers compared
to tree barriers is a possible increase of pollut-
ant concentration on the road. This happens due
to the blocking of the deposition process which
may be realized only by plant foliage.

Combinations of green and solid barriers.
The presence of mature trees in addition to solid
barriers leads to further decreases of PM. Many
researches highlight vegetation-solid barrier
combinations as another viable option to vege-
tation barriers [Tong et al., 2016].

Barriers along roads are a useful solution
for transport-related contaminants. To achieve
maximal efficiency of roadside air cleaning, bar-
riers should be designed taking into account lo-
cal characteristics.

Conclusions

1. Road transport creates a spectrum of con-
taminants affecting the environment and
causing adverse health effects. Most vehicle
emissions are in cities which makes the road
traffic there a key source of environmental
pollution.

2. Areas within 0-300 m from 4 lane roads
are the zones of the highest human health
risk.

3. Different solutions exist to decrease the
negative effects of road transport on people
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and the environment: the reduction of vehi-
cle emissions via improvements in fuel and
the development of vehicle technologies;
traffic management decisions to decrease the
number of vehicles; the regulation of driving
patterns; ecologically friendly road and road-
side territory design.
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0.B.HMKOJIAEBA

ABTOTPAHCMOPT KAK KJTIOYEBOMN MCTOYHUK
3ATPA3HEHUSA OKPYXAIOLWLEN CPEADI

B rOPOOAX U PUCKWU ONA 300POBbA NNIOAEN (OB30PHAS CTATbS)

Hukonaesa Onbra BauecnaBoBHa, KaHamaaT G1MONOrMYecKmx

HayK, CTapLUMiA HaYYHbIA COTPYAHMK Y4eBHO-0MNbITHOrO NOYBEHHO-
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®enepauns, 141592, ConHeYHOropCKumit panoH, n. YawHMKoBo,
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CNOXHO MepeoLEeHNUTb posib aBTOTPAHCMOPTA B XKM3HU COBPEMEHHOIO
yenoseka. OfLHaKo MMEHHO aBTOTPAHCMOPT SBASETCS KNOYEBbIM
MCTOYHWUKOM 3arpsi3HEHMS OKPYXKatoLLEel cpefibl B FOPOLAX, HA €ro JO/0
npuxoamTca 57-75% cyMMapHbIX BbIOPOCOB 3arps3HAIOLLMX BELLECTB
B atMocdepy [WHO, 2005]. K coxanenuto, B Poccum atoit npobneme
YOENsieTcs HeA0CTAaTOYHO BHUMAHMSI.
B naHHOM 0630pHOM CTaTbe pacCMaTpMBAOTCA MEXAHU3MbI
06pa3oBaHMs 3arps3HSIOLMX BELLECTB MU 0CODEHHOCTU UX
pacnpocTpaHeHus, 06CyXAaAKTC PUCKM ANS 3L0POBbS NIOAEN U
NpeLCTaBlEHbl BO3MOXHbIE PELUEHUS A1 UX MUHUMU3ALUK.
MpakTuyeckas nonb3a: ABTOP CTaBUT LLe/IbKO NPUB/IEYb BHUMAHUE
npeLcTaBuTeNei Hay4YHblX M 06pa30BaTENbHbIX YYPEXLEHNH,
npaBuTeNbCTBA M BM3Heca K 3Tol npobneme. [laHHbIM 0630p MOMOXET
yp6aHUCTaM yyecTb HeraTuBHble 3 hEKTbI BAUSHUS aBTOTPAHCNOpTa Ha
KaYecTBO XKM3HU 0L NpW NAAaHUPOBAHWUM FOPOACKOM Cpeapl.
KnioueBble ci0Ba: aBTOTPAHCMOPT; 3arpsi3HEHUE OKPYXKaloLLei cpenbl;
PUCKM AN 300pOBbS; ropos,; ypboakocucteMa
Lintuposanue: Nikolaeva O. (2018) Review: Road Transport as the
Key Source of Environmental Pollution in Cities, and the Associated
Human Health Risks. Urban Studies and Practices, vol. 3,no 3,
pp. 25-35.DOI: https://doi.org/10.17323/usp33201825-35

UcToUHUKMU

Abhijith K.V. et al. (2017) Air Pollution Abatement Per-
formances of Green Infrastructure in Open Road and
Built-up Street Canyon Environments — A Review //
Atmospheric Environment.Vol. 162.P.71-86.

American Lung Association (2018) Living Near Highways
and Air Pollution. Pexxum pgoctyna: http://www.lung.
org/our-initiatives/healthy-air/outdoor/air-pollu-
tion/highways.html (nata obpaweHus: 16.09.2018).

Australian Government (2005) Nitrogen Dioxide (NO,). Air
Quality Fact Sheet. Department of the Environment
and Energy. Pexxum poctyna: http://www.environ-

34

ment.gov.au/protection/publications/factsheet-nitro-
gen-dioxide-no2 (gata obpatenns: 16.09.2018).

Babisch W. (2002) The Noise/Stress Concept: Risk As-
sessment and Research Needs // Noise Health.Vol. 4.
No.16.P.1-11.

Baldauf R. et al. (2008) Impacts of Noise Barriers on
Near-road Air Quality // Atmospheric Environment.
Vol.42.No. 32.P.7502-7507.

Chen H.etal.(2017) Living Near Major Roads and the In-
cidence of Dementia, Parkinson’s disease, and Mul-
tiple Sclerosis: A Population-based Cohort Study //
The Lancet. Vol. 389. No. 10070.P. 718-726.

DieselNet. Emission Standards. EU: Cars and Light
Trucks. Pexxum pgoctyna: https://www.dieselnet.com/
standards/eu/ld.php (nata obpauwenus: 16.09.2018).

Enda M., Owen D. (2018) Population Exposure to Road
Traffic Noise: Experimental Results from Varying
Exposure Estimation Approaches // Transportation
Research. Part D. Vol. 58.P.70-79.

Federal Law of the Russian Federation N 34-FZ (2003)
On Restriction of Turnover of Leaded Gasoline in the
Russian Federation. Moscow.

Forman R.T.T. (2014) Urban Ecology. Science of Cities.
Cambridge University Press.

Gatuszka A.-et al. (2011) The Influence of Chloride Deic-
ers on Mineral Nutrition and the Health Status of
Roadside Trees in the City of Kielce, Poland // Envi-
ron Monit Assess.Vol. 176.P.451-464.

Gennadiev A. et al. (2015) Hydrocarbonsinsoils: origin,
composition, and behavior (review) // Eurasian Soil
Science.Vol. 48.P.1195-1209.

Green Car Report (2014) 1.2 Billion Vehicles On
World’s Roads Now, 2 Billion By 2035: Report. Pe-
UM poctyna:  https://www.greencarreports.com/
news/1093560_1-2-billion-vehicles-on-worlds-
roads-now-2-billion-by-2035-report (zata obpate-
Hua: 16.09.2018).

Grimmer G. (1983) Environmental Carcinogens: Polycy-
clic Aromatic Hydrocarbons. CRC Press, Boca Raton.

Laumbach R.,Kipen H.(2012) Respiratory Health Effects
of Air Pollution: Update on Biomass Smoke and



Traffic Pollution // J Allergy Clin Immunol. Vol. 129.
P.3-11.

Lin M.Y. et al. (2016) The Effects of Vegetation Barriers
on Near-road Ultrafine Particle Number and Carbon
Monoxide Concentrations // The Science of the Total
Environment. Vol. 553.P. 372-379.

Lu Y.et al. (2007) Chemical Fractionation of Heavy Met-
als in Urban Soils of Guangzhou, China // Environ
Monit Assess.Vol. 134. P.429-439.

Nikolaeva O., Rozanova M., Karpukhin M. (2017) Distri-
bition of Traffic-related Contaminants in Roadside
Soils Across a Highway in Moscow // Journal of Soils
and Sediments. Vol. 17. No. 4. P. 1045-1053.

Raaschou-Nielsen O. et al. (2012) Traffic Air Pollution
and Mortality from Cardiovascular Disease and
All Causes: A Danish Cohort Study // Environmen-
tal Health. Vol. 11. P. 60. Pexxum poctyna: http://doi.
org/10.1186/1476-069X-11-60 (pata obpalueHus:
16.09.2018).

Takada H. et al. (1991) Distribution and Sources of Poly-
cyclic Aromatic Hydrocarbons (PAHs) in Street Dust
from Tokyo Metropolitan Area // Science Total Envi-
ron. Vol. 107. P. 45-69.

Tong Z. et al. (2016) Roadside Vegetation Barrier De-
signs to Mitigate Near-road Air Pollution Impacts
// The Science of the Total Environment. Vol. 541.
P.920-927.

United Nations (2014) Population Division.2014 revision
of the World Urbanization Prospects, 2014. Pexum
pocryna: http://www.un.org/en/development/desa/
publications/2014-revision-world-urbanization-pros-
pects.html (aata obpaeHuns: 16.09.2018).

US EPA (2014) Near Roadway Air Pollution and Health:
Frequently Asked Questions. Office of Transportation
and Air Quality EPA-420-F-14-044. Pexxum poctyna:
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100NFFD.PD-
F?Dockey=P100NFFD.PDF (mata obpawweHnus: 16.09.
2018).

US EPA (United States Environmental Protection Agen-
cy). Nitrogen Dioxide (NO2) Pollution. Basic In-
formation about NO2. Pexwum poctyna: https:/
www.epa.gov/no2-pollution/basic-information-
about-no2#What%20is%20N02 (nata obpalyeHus:
16.09.2018).

0.B.HUKOJTAEBA
ABTOTPAHCMOPT KAK KJTIOYEBOM MCTOYHUK 3ATPA3HEHNSA OKPYXAIOWEW CPELLI B TOPOLAX...

US EPA (United States Environmental Protection Agency).
Priority pollutant list. (2014) Pexum poctyna: https://
www.epa.gov/sites/production/files/2015-09/docu-
ments/priority-pollutant-list-epa.pdf (nata obpate-
Hua: 16.09.2018).

US EPA (United States Environmental Protection Agency)
(2014) Report on the Environment. Pexxum pocrtyna:
https://cfpub.epa.gov/roe/indicator_pdf.cfm?i=23
(nata obpaweHus: 16.09.2018).

Van Bohemen H.D.,Van De Laak W.H.J. (2003) The Influ-
ence of Road Infrastructure and Traffic on Soil, Water,
and Air Quality // Environ Manag.Vol. 31. P. 50-68.

Vette A. et al. (2013) Community Action Against Asthma
Steering Committee.The Near-Road Exposures and
Effects of Urban Air Pollutants Study (NEXUS): Study
design and methods // The Science of the Total En-
vironment. Vol. 448. P. 38-47.

Werkenthin M., Kluge B., Wessolek G. (2014) Metals in
European Roadside Soils and Soil Solution — A Re-
view // Environ Pollut. Vol. 189.P.98-110.

WHO (World Health Organization). (2006) Air Quali-
ty Guidelines for Particulate Matter, Ozone, Nitro-
gen Dioxide and Sulphur Dioxide. Global Update
2005, 2006. Pexxum poctyna: http://apps.who.int/
iris/bitstream/handle/10665/69477/WHO_SDE_
PHE_OEH_06.02_eng.pdf;jsessionid=3DA5BB2E5F-
04D9CC87A18204056DEBF7?sequence=10 (gata 06-
paweHuns: 16.09.2018).

WHO (World Health Organization). (2011) Burden of
Disease from Environmental Noise: The WHO Eu-
ropean Centre for Environment and Health. Bonn
Office. Pexxum poctyna: http://www.euro.who.int/__
dataassets/pdf file/0008/136466/e94888.pdf (nata
obpaueHuns: 16.09.2018).

WHO (World Health Organization). (2000) Chapter 5.5.
Carbon Monoxide. Pexum poctyna: http://www.
euro.who.int/__data/assets/pdf_file/0020/123059/
AQG2ndEd_5_5carbonmonoxide.PDF (nata obpate-
Hua: 16.09.2018).

WHO (World Health Organization). (2005) Health-ef-
fects of Transport-related Air Pollution / M. Krzyza-
nowski, B. Kuna-Dibbert, J. Schneider (eds). Pexum
poctyna: http://www.euro.who.int/__data/assets/
pdf_file/0006/74715/E86650.pdf (nata obpalyeHus:
16.09.2018).

35



CTATbM

B.B.TMUXOHOB, O.B. HUKOJTAEBA, NT.A.TTNJ1bT'YH

OUEHKA YNCJNIEHHOCTHU
MUKPOOPITAHU3MOB B BO34YXE

OBLWECTBEHHOIO TPAHCMOPTA MOCKBbI B 3MMHUI NEPUOL,

TuxoHoB Bnagumup BnagummpoBud, KaHAMAAT OMONOTrMYECKMX HAYK, MAAALWMIA HAYUHbIN
COTPYAHUK bakynbTeTa noyuBoBeaeHus MINY umenn M.B. JloMoHocoBa; Poccuiickas Mepepaums,
119991, Mocksa, Cl1-1, JleHnHckume ropsl, 4. 1, cTp. 12, Ten. +7 (495) 939-48-14

E-mail: vwt1985@gmail.com
® HukonaeBa Onbra BauecnaBoBHa, KaHAMAAT OMONOTMUYECKMX HAYK, CTAPLUMIA HAYYHbIN
COTpYAHUK akynbTeTa noyuBoBeaeHus MINY umenn M.B. JloMoHocoBa; Poccuiickas ®epepaums,
119991, Mocksa, CI1-1, JleHnHckme ropsl, 4. 1, ctp. 12, 1en. +7 (926) 588-33-98
E-mail: olgamsu@yandex.ru
' 4 . MunbryH MonuHa AHaToNbeBHA, CTYAEHTKA BaKynbTeTa NPUKNAAHOM 3KOHOMMUKMU

3882 + 1859 KOE M-* 1230 * 581 KOE m- n kommepumun MI’MMO; Poccuiickas @epepaums, 119454, Mocksa, npocn. BepHaackoro, 4. 76.
E-mail: polynap@mail.ru

MuKpo6MoNorMyeckoe CoCTosHMe BO3ayxa
8 0GLLECTBEHHOM TpaHcropTe ropoaa Mockeb!

Llenb nccnenoBaHms — oLeHUTb CoAepXKaHue MUKPOOPraHW3MOB B BO3AYLUHOW cpeae
06LLecTBEHHOrO TpaHcnopTa MoCKBbI B 3MMHMIA NEPUOA, U BbISIBUTb GaKTOPbI, BAMSOLLME
Ha MX KOJIMYECTBEHHBIM M rpynnoBoW cocTas. PaboTa ocyLecTBAsNach CEAMMEHTALMOHHBIM
MEeTOL,0M, OCHOBAHHbIM Ha OCaXAEHWM B3BELLUEHHbIX B BO3A4YXE YACTUL, Ha arapM30BaHHbIe
nuTaTenbHble cpenpl. Boioensnu cnepytowpme rpynnbl MUKpOOPraHM3MoB: 1) canpoTtpodHble
6aKTepuu; 2) yCIoBHO-MATOrEHHbIE HakTepuu; 3) MULENUanbHble rpubbl. MccnenoBaHus
NMPOBOAMNCE HA YETIPEX IMHUAX METPOMOIMTEHA M YeTbIpeX aBTOBYCHbIX MapLUpyTax
c oTbopoM nNpob B BaroHax noesnos, aBTobycax, Ha N1aThopMax METPOMNOAUTEHA U aBTOBYCHbIX

KoHuenuus pucyHka  OCTaHOBKax. KonmyectBo MMKpoopraHM3MoB B Bo3ayxe aBTobycoB (2463 £ 1041 KOE m*3)

© Onbra Hukonaesa g 2 pasza npeebIwano UX COAEPKAHME B BO3AYXE BAaroHOB MeTpo (1230 581 KOE m?).

[ga‘j‘;'b: Eﬁig:;ﬂig: Bo3/yx Ha ocTaHoBKax (10328 * 5704 KOE M) u nnatdopmax (3882 * 1859 KOE M)
conepxan bonbluee KONMYECTBO MUKPOOPraHW3MOB. B rpynnoBoM cocTaBe MUKPOOPraHM3MoB
B TPaHCMOpTe LOMUHMPOBA/IM CanpoTPOdHble 6aKTepum, 3HAYUTENBHO MEHbLLIEE KOMYECTBO

COCTaBWM YCI0BHO-NATOrEHHbIE M HAMMEHbLLEE — cnopbl rpuboB. B cootBeTcTBUM € «CaHMTapHbIMM MpaBMUiaMum aKCnayaTaLumum
MeTpononuteHoB» Poccuiickon @epepaumm obLuee KONMYECTBO MUKPOOPraHM3MOB B BO3AyXe BAaroHOB, Ha NiaTGopMax U BHYTPU
aBTOTPAHCMNOPTA HAXOAMNOCH B NMPefenax HOPMbl. 3HAYUTENbHOE MPEeBbILEHWE AAHHOTO HOPMATMBA YCTAaHOBEHO AS BO3AYLIHON
Cpeabl Ha OCTAaHOBKaX aBTOTPAHCMOPTA, A5 KOTOPbIX MOKA HET CTaHAapTa.
B cootBeTcTBMM C HOpMaTMBamMu EC onpepeneHbl cnesyroLiMe ypoBHM 3arpsi3HEHUS HA OCHOBE YMCIEHHOCTU BakTepwuii/rpnboB:
CPenHWIA/HU3KMI — BHYTpM aBTOOYCOB M BaroHOB METPO, BbICOKMI/HU3KMIA — HA NnaTdopMax METPONONMUTEHA, BbICOKMI/BbICOKMIA —
Ha aBTOOYCHbIX OCTaHOBKaX. [l0Kka3aHo, 4To AOMUHMPYIOLLMM (AKTOPOM, ONPEAENSWMM YNCIEHHOCTb MUKPOOPraHU3MOB
B TPAHCMOPTe, ABISETCH KONMYECTBO MUKPOOPraHM3MOB B BO3AyXe OKpyxatowei cpeabl. CylecTBEHHbIX B3aUMOCBS3ei
C TEMNEpaTypoii BO3A4yXa, AINTEbHOCTbIO MapLUPYTa M KOJIMYECTBOM JIIOAEN B TPAHCMOPTE He 0OHapYXeHO.

10328 £ 5704 KOE M~* 2463 * 1041 KOE m~*

MpakTuueckaa nonb3a: CraTbs akTyanbHa A1 CNELMANUCTOB B 061acTH YpOAHUCTUKM, TaK Kak OTPayKaeT CYLLECTBYHOLLME CBSA3M
MeXay 0COBEHHOCTSMM OpraHMU3aLLMM FOPOACKOrO MPOCTPAHCTBA M KOMIMYECTBOM MUKPOOPraHU3MOB B BO3A4yXe. CHUXEHMIO YPOBHS
MbUIM M MUKPOBMOMIOrMYECKOTO 3arpsi3HeHUs FOPOACKOro Bo3ayxa byayT cCnoco6CTBOBATL 3aKPEmnIeHUe OTKPbITbIX MOYB M FPYHTOB
TPaBSHWUCTbIM MOKPOBOM U 03€/IeHEHME TOPOAA, TPAMOTHOE CO34aHME ra30HOB C 3aLMTOM OT HECAHKLIMOHUPOBAHHOM MapKOBKM
TPAHCMOPTHbIX CPEACTB M UX BbITaNTbiBAHUS HOABMU, MUHUMM3ALMS HEIDHEKTUBHON MHKEHEPHOM AEATENBHOCTU B TOPOAE.

KnioueBble cnoBa: caHUTapHO-MUKPOBUONOrMYECKMi KOHTPOIb BO3AYXa; 6aKkTepuu; Cnopbl rpuboB; 06LLECTBEHHbIN TPAHCMOPT;
METPO; aBTOBYChI; Mblb

LintupoBanue: TuxoHos B.B., Hukonaesa O.B., MunbryH M.A. (2018) OueHka Y4CNEHHOCTM MUKPOOPraHM3MOB B BO3AyXe
obLecTBeHHOro TpaHcnopta MockBbl B 3MMHKMIA Nepuog, // Topoackue nccnenoBanms M npaktuku. T. 3. N2 3. C. 36-47.
DOI: https://doi.org/10.17323/usp33201836-47

36



B.B.TUXOHOB, 0.B. HUKOJTAEBA, M. A. MNJIbI'YH
OUEHKA YUCNEHHOCTU MUKPOOPIFAHM3MOB B BO31YXE OBLWECTBEHHOIO TPAHCIOPTA MOCKBbI B 3UMHUIA MEPNOL

BeepeHue!

ayecTBO BO3/yXa B TOPOJICKOI cpefie SBISeTCS BaKHBIM (GaKTOPOM, BIAMSIIONIVM Ha 3J0POBbe

HaceJieHusI. B BO3AYIIHOM ITPOCTPAHCTBE TOPOIOB MPeICTABIEHO OObIIoe pa3Hoobpasue 3a-

IPSI3HSIONMX BelecTB. OQHAKO ecay mpobiaeMa XMMUYeCcKoro 3arpsi3HeHMSI BO3yXa JI0CTa-
TOYHO XOPOIIO M3yUeHa, TO BOIIPOCaM ero MUKPOOVOTIOTMYECKOTO COCTOSTHUS Ve sIeTCST 3SHAUUTE b
HO MeHbllle BHMMaHud [Xu, Hao, 2017]. B 0CHOBHOM MCCIeLyeTCsl BO3AYIIHAs Cpefa MOMelleHui],
a BO3IyX OOIeCTBEHHOTO TPAHCIIOPTa M3y4yeH HemoctaTouHo [Kuua u dp., 2009; Hukonaesa, 2013;
Leung, 2015].

OO61ecTBEHHBIV TPAHCIIOPT UTPaAeT BasKHYIO POJb B JKM3HM COBPEMEHHOTO UeloBeKa, obecrie-
YMBasi ero MOOMJIBHOCTb. IlaccaskMpOITOTOK B CUCTeMe OOIeCTBEHHOrO TpaHCIopTa MOCKBBI Xa-
pakTepu3yeTcsl KpaliHe BbICOKON TIOTHOCTBIO. B cpemHeM 3a CyTKM METPOIIONIMTEHOM I10/Ib3yeTCs
8,5 MJTH UeJIoBeK, Ha3eMHBIM TPAHCIIOPTOM — 6,5 MJTH uesioBek [OguyuansHoaili catim Mapa Mockabl].
B yClIOBMSIX BBICOKOW KOHIIEHTPAIMU JIIO[Ieli CAaHUTAaPHO-MUKPOOMOIIOTMYECKOe KAaueCTBO BO3MIyXa
B OOIIECTBEHHOM TPaHCIIOPTE, XapaKTepusyemMoe KOIMUYeCTBOM MMUKPOOPTAHM3MOB B KyOMUeCKOM
MeTpe BO3LYIIHON cpenbl, siBaseTcsl GaKTOPOM pucKa [AJis1 3L0POBbsl HaceaeHUs . UMCIeHHOCTh
MMKPOOPTaHM3MOB B BO3[IYIIHO Cpefie TPAHCIIOPTHBIX CPELICTB BIMSIET Ha BEPOSITHOCTb BOSHUKHO-
BEHMS Pa3/IMUHBIX 3a60/I€BaHNI, TPEUMYIIECTBEHHO PeCITMPAaTOPHBIX U aleprudeckux [Douwes et
al., 2003; Man et al., 2017]. VicTOYHMKaMM MUKPOOPTaHM3MOB B BO3yXe BhICTYIAIOT TOPOACKAS ITbLIb
¥ @3PO30JIM, aCCOIIMUPOBAHHBIE C JKM3HEIesATeTbHOCTbIO uenoBeKa [Fujiyoshi et al., 2017]. OCHOBHOI
BKJIaZl B 06pa30oBaHMe rOPOICKO MBIV BHOCST MeTKOAMCIIEPCHbIE YACTUIIBI TTIOYB U I'PYHTOB [Bowers
etal., 2011].

B HacTosiIiee BpeMs MTOCTOSTHHBIN KOHTPOJIb GMOJIOTMYECKOTO 3aTrpsSI3HEHMST BO3MIyXa BeHEeTCs B
neuebHbix [TOCT P 52539-2006; CanlIuH 2.1.3.2630-10], mpou3BOACTBEHHbIX NToMellleHUsAX [MYK
4.2.734—99; TH 2.1.6.3537-18] v meTponionmutene [CII 2.5.1337-03]. B Bo3myxe MeTpPOITOIMTEHA HOP-
MUpYeTCst 00I1ee colep>KaHMe MUKPOOPTaHM3MOB (6aKTePUY U CIIOPBI TPUOOB), YUMCTEHHOCTH KOTO-
PBIX ITOJKHA cocTaBIsITh He 60mee 1500 u 2500 KOE M~* (KoymoHMe06pas3youmx eIuHNIL) IJis JeTHe-
rO U 3MMHErO Iepuona COOTBETCTBEHHO. BO3myx ynull  Opyrux MoMelleHuit, B TOM Ynciie BO3LYX
00111eCTBEHHOTO TpaHCIOpTa, B Poccuiickoit Demepanyivt He HOPMUPYETCS.

B MeXIyHapOmHOI HAaYYHO IUTepaType 60/IbII0e BHUMAHME YAEISIeTCsS U3YUeHUIO COePyKaHmsT
criop rpm6oB B Bo3ayxe. B 063ope [Rao et al., 2012] cobpaHbl OCHOBHbIE HOPMATUBbBI M CTAHZAPTHI IO
CofiepskaHMIo TAaHHBIX areHTOB B aTMocdepe, HOpMe COOTBETCTBYET AMAIa30H YMCIEHHOCTH CIIOp
50-1000 KOE m3. Bemyuimmu muxosnoramu Poccun [Mukonozus cezodus, 2005; Mapgeruna, @omuue-
8a, 2007; bozomonosa u dp., 2012] mpeioxkeH MMOPOTOBBIN i HOPMATUB IJISI COIEPSKaHMS CIIOp TPUOOB
B BO3IIyXe ropofioB 1 KBapTup He 60jee 500 KOE M3,

HecmoTpsi Ha poCT MccaenoBaHut MUKPOOMOMOTMYECKOTO COCTOSIHMSI BO3[yXa B TPAHCIIOPTE
KPYITHBIX TOPOMOB Mupa [Mapgeruna, @omuuesa, 2007; Bogomolova, Kirtsideli, 2009; Robertson et al.,
2013; Xu, Hao, 2017], B Poccuy gaHHbBIM BOIIPOC TOBKO HauMHAeT M3y4yaTbes. CyLleCcTBYIOT eMHNY-
Hble TyOIMKaLyy, MOCBSIIIIEHHbIE aHAIN3Y YMCIEHHOCTY M BUAOBOIO COCTaBa MUKPOCKOIIMUYECKUX
rpubOOB B BO3AYIIHOI cpenie MeTpo MockBbI [HMgaHosa u dp., 2012] u Caukt-Iletepbypra [Bogomolova,
Kirtsideli, 2009], a Boipoc 6aKTepMaIbHOTO COCTOSIHMS BO3[AyXa MPAKTUUYECKM He uccnenoBaH [/y-
6posckas, 1996].

[Tenb paboOThl — MPOAHANIN3MPOBATh KAUECTBO BO3yXa B MOA3€MHOM ¥ Ha3eMHOM OOIIEeCTBEH-
HOM TpaHCIopTe MOCKBBI Ha OCHOBE UMCJIIEHHOCTU 6aKTepuit ¥ MUKPOMMUIIETOB, BHIIBUTD (DaKTOPBI
nuddepeHIMaIM KOTMUECTBEHHOTO M IPYIIIIOBOTO COCTaBa MUKPOOPraHM3MOB. B KauecTBe 1CXO[I-
HOJt TUITOTE3bl OBIIO BBIABMHYTO IPEINONOKEHE, UYTO KOJMYECTBO MUKPOOPTAHM3MOB B BO3JyXe
MO/I3€MHOTO ¥ Ha3eMHOTO TPAHCIIOPTa pasjinyaeTcs, a pakTopaMi, BIUSIOMIMMY Ha ComepskaHue
MMKPOOPTaHU3MOB, OYIYT KOAMYECTBO MACCAKUPOB, AJIUTENbHOCTh MapIIpyTa, TeMIlepaTypa BO3ay-
Xa B 00IIeCTBEHHOM TPAHCIIOPTE, a TAKKe COAepskaHMe MUKPOOPTaHM3MOB B BO3yXe OKPYysKaloIei
Cpefbl — Ha aBTOOYCHBIX OCTAHOBKAX U IuIaT(Gopmax MeTpo.

1 AsTopbl npusHaTenbHbl C.A. JICOBMLIKOM 3a NOMOLLb B CO34aHMU rpadMyeckoit aHHOTaUMK K CTaThe.
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06beKkTbl U METOAbI UCC/IEeA0BaAHUSA
Obwvekmol ucciedosaHus

ViccemoBaHMsT BO3AYIITHOM Ccpefbl B OOIIECTBEHHOM TPAHCIIOPTE MPOBOAWINCH B SUMHUIA TIepU-
o[l B TeueHue ueTbipex mHeii: 18, 19, 21 u 22 gexkabps 2017 r. O6bekTaMu UCCAeA0BaHMS B METPO
BbIOpaHbl moesna ApbaTcko-ITokpoBckoit, Kamyskcko-Pinkekoir, CepIryXoBCKO-TUMMUPSI3€BCKOIM U
TaraHcko-KpacHompecHeHCKoI TnHMUit MeTporonuTeHa. OT6op mpo6 Bo3ayxa OKpysKalolleit cpe-
IIbI IPOBOIMIICS Ha IutaTdopMax cTaHumii «ClIaBsSHCKMI OyabBap», «BabyIIKMHCKAsT», «Ty/lIbCcKas»,
«Bonrorpaackuit mpocriekT». B yacT Ha3eMHOTO TpaHCIOPTa MCCAeq0BaHMs TTPOBOAUINUCH B aB-
Tobycax, CIeAyIomuX 1Mo Mapurpytam «M2» (dunimu — Puskckuit Boksai), «M10» (JloGHeHCKast yi1. —
metpo «Kutaii ropony), «688» (O3epHas yin. — Kpeinarckoe), «137» (BpaTtueBo — meTpo «Pe4yHoii
BOK3aJ1»). OT6Op mpo6 BO3ayxa OKpYsKaloIleil cpembl OCYIIECTBISICS Ha aBTOOYCHBIX OCTAHOBKAX
psimoM ¢ MeTpo «ITapk ITo6empl» 1 «JTyOsTHKa».

TemMmepaTypa Bo3myxa Ha yaulle coctaBisiia ot 0 1o +3 °C, B aBTo6ycax 1 Ioe3ax MeTPOIOIuTe-
Ha oT +13 o +18 °C. CKopoCTh BeTpa Ha yaulle He IMpeBbIiana 2 M/C.

Cxema ombéopa npob

Kaskmplil JeHb M3yJallCh OIHA IMHUS METPO U OIVMH aBTOOYCHBIV MapIIpyT (BO3AYyX BHYTPU TPaHC-
1opTa), ogHa matTdopma MeTpo 1 OJlHa aBTOOYCHAsI OCTAaHOBKA (BO3[yX OKpYKaloIeii cpempr). OT-
60p P06 BO3AyXa OCYIIECTBIISIICS eXKeTHEBHO B yTPeHHee, THEBHOE 1 BeuepHee BpeMsl B BaroHax
MeTpo 1 aBTo6ycax. [Ipo6bl Bo3myxa Ha maTGopMax M OCTaHOBKAaX MeTPO («(hOH») OTOUPAIIU ABAXK-
IIbI B IeHb, YTPOM U BeuepoM. 111 oT6opa Mmpob B TPAHCIIOPTE YCTaHABIMBAJICS KOHTETHED C Tpe-
M yamkamu [leTpu ¢ mUTaTeNbHBIMU CpeAaMm IJis TTOCIeAyIoNlell KyJIbTUBAIMK B TaO0OPaTOPUN.
MTOoro B CyTKM OTOMpasoch 9 mpob B BaroHax MeTpo, 9 mpob B aBTo6ycax, 6 pob Ha miaTdopmax
MeTpo U 6 Tpo6 Ha aBTOOYCHBIX OCTAHOBKaX. V3-3a MOTOIHBIX YC/IOBMIA (CHETOIIA[) B TeUeHME IBYX
IHeli 0TOOpAaTh MPO6BI HA aBTOOYCHBIX OCTAHOBKAX HE MPeICTaB/ISIOCh BO3MOXKHBIM. Q611111 06beM
0TOOpaHHBIX P06 cocTanmi 108.

OT6op BO3myXa ocyliecTBsiicsl Ha BeicoTe 100 ¢cM OT mojia B TpaHCIIopTe 1 Ha BeicoTe 100 cM OT
TOBEPXHOCTY 3eMJIM Ha OCTaHOBKax M IiaT@opmax. B TpaHcmopTe KOHTeliHep ¢ yamikamu Iletpu
YCTaHaBIMBAJICS HA TIACCAKMPCKOM Kpecye, a Ha aBTOOYCHBIX OCTAaHOBKAX U IuiaTGopmMax MeTpo OH
dukcupoBacs Ha BoicoTe 100 cM. Touku oT60pa Mpob — IEeHTpa/IbHAS YacTb aBTOOYCOB ¥ BarOHOB
MEeTPO, IIeHTpaTbHAs YaCTh OCTAHOBOK aBTOOYCOB U IJIaTHOPM METPO.

OT60p Kaskmoit cepuy Mpob OCYIIeCTBIISICS B TeueHue 30 MyuHyT. [TapaiieabHo ¢ 0T60poM pob
BO3/lyxa KOHTPOJIMPOBAIUCH CeAyloliye TapaMeTphl: TemIlepaTypa BO3[yxa, KOJIMUYeCTBO JIJeit
B aBTOOYCe, KOJIMUECTBO OCTAHOBOK 3a 30 MMH (yIMHA MyTH). ExXeTHEBHO cOOpaHHBIE 3a IeHb ITPOOEI
YyCTaHaBAMBAINUCh B TEPMOCTAThI Ha 1,5-7 CcyT AJis ocaenyoleil KyJIbTUBALIMYM U TIO[CUeTa MUKPO-
opraHu3MoB. IIOBTOPHOCTH B KaskAoil Touke — 3. CraTucTmyeckast 06paboTka JaHHbIX IPOBOAMIACH
B mmporpamme Microsoft Excel 2016.

Memo0ds! uccnedosaHus

OmpeneneHne copepskaHMs MUKPOOPTaHM3MOB B BO3[IyXe OCYILIECTBJISVIOCh CeAVMMEHTAIllMOHHBIM
MeTOZO0M, OCHOBAHHBIM Ha MPUHIIUIIE OCAKAEHMs B3BEIlIeHHBIX B BO3IyXe YaCTUI] HA MUKPOOMO-
Joruyeckue murarenbHble cpensl [Napoli et al., 2012, Pasquarella et al., 2000]. KonmuyecTBeHHbI U
KaueCTBEHHbIN (TPYIIIOBOV) COCTaB MUKPOOPTaHM3MOB BO34yXa ONpenessuii IyTeM MO CcUeTa KO-
JIOHMeOoOpasyIIUX eIVHNI] Ha arapy30BaHHBIX cpefax. B paboTe BbIAEISIIV TPU TPYMITBI MUKPO-
opraHusMoB: 1) canporpodusie 6akrepun, pactymiye mpu 25 °C (B25), — MHOTOUMCIEHHBIN KIacc
Me30(hWIbHBIX OAKTepUil, OCHOBHBIMM MCTOUHMKAMY KOTOPBIX SIBJISIIOTCS TTOYBBI M I'PYHTHI; 2) ca-
npotrpodHble 6akTepun, pacryurue mpu 37 °C (B37), — ¢ HEKOTOPHIM TOIMyIIeHNEM UX MOXKHO OT-
HEeCTH K TPYIIIe OTeHIMaIbHO MTaTOTeHHbIX OaKTepuii; 3) MuUlleMaIbHbIe IPUObI, ITPeICTaBIeHHbIE
B Bo3myxe B Buge criop (CI). Criopsl rpu60B MOTYT OKa3bIBaTh CEHCUMOMTMU3UPYIOIee neiicTBYe Ha
MMMYHUTET YeJI0BeKa, BbI3bIBAsI, B UaCTHOCTH, ajlJIepruuecKyie peakiumn.

Vuer B25 u B37 npoBoguan Ha I'TI[I-arape ciemyiomiero cocrana: IJIIOKO3a — 5 I/71, MenToH —
10 /1, DpoXkKeBOi 3KCTpakT — 5 1/, arap — 15 r/n. Yuet CI' ocyInecTBasIM Ha rPpUOHOM arape
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¢ HM3KkuM 3HaueHueM pH (Xaiimenusi, Haus) cyieQyooIIero COCTaBa: rnaranHOBbBIN IepeBap COeBOi
myku — 10 1/11, nekcrposa — 10 r/m, arap — 15 /1.

[Tocne orb6opa mpob Bo3myxa Ha MUTATEIbHbIE CPebl 3aKPhIThIe Yamiky [leTpyu MHKYOMPOBATNChH
B TeueHue 1,5-7 cyT B TepmocTaTax npu 18, 25 mwim 37 °C B 3aBUCUMOCTU OT TPYIIIIbI BbIIEsIeMbIX
MMUKPOOPTaHMU3MOB:

1) B25 — uuky6auus mpu 25 °C B TeueHue 2-5 cyT;

2) B37 — unky6auus npu 37 °C B Teuenue 1,5 cyT;

3) CI' — uukyb6anys mpu 18 °C B TeueHme 5-7 cyT.

[Tepecuet pesynbTaToB ¢ KOE, Boipociix B yatike [Tetpu, Ha KOE, comepskamyxcsl B Ky6uuecKom
MeTpe BO3yXa, OCYIIEeCTBIISIIN, UCTIONb3Yys hopmynbl OMensiHckoro [OmensHcekut, 1940; Bogomolova,
Kirtsideli, 2009]:

N=(5a x10%/b x t,

rame N — uncio KOE m3; a — uncio KOE, Beipociimx Ha yamike [Tetpu; b — miomniagb IIOBEePXHOCTU
yaiiky [leTpu, yyacTBoBaBllieil B cequmeHTaluum (cM2); t — Bpems SKCIO3UIUY B MUHYTaX.

ISt OLIeHKY YPOBHS 3arpsI3HEHMSI BO3/TyXa B 00IECTBEHHOM TPaHCIIOPTE MCITOIb30BaIM IBA HOP-
MaTHBa: MO 06IIeMy COmepsKaHMI0 MUKPOOPTaHM3MOB B BO3ayxe (IpUOHbIE CITOPHI U OaKTepun) —
CIT 2.5.1337-03 («<HOpMaTuB 1»), OTIeIbHOE CoepsKaHme 6akTepuit u TpUOOB — MeKIYHAPOITHbIE pe-
KOMEHJallMy 10 OLleHKe COLeP>KaHMsI MUKPOOPraHM3MOB B Bo3ayxe nomeuteHuii [CEC, 1993] («<Hop-
MaTuB 2», maon. 1).

Ta6bnuua 1. Kateropuu 3arpsisHeHusl BO3ayXa B 3aBUCUMOCTU OT COAEPKAHUSA MUKPOOPraHM3MOB
B BO34yXe NoMeLLeHuUl

lpynna MMKkpoopraHusmos H ConepykaHue B Bo3ayxe aomoB, KOE M3 H Kateropus 3arpsisHeHus Bo3ayxa

baktepun <100 OyeHb HM3Kas
100-500 Huzkas
500-2500 CpenHss
2500-10000 Bbicokas
>10000 OueHb BbiCcOKas

[pnbbI <50 OyeHb HM3Kas
50-200 Hwu3kas
200-1000 CpenHss
1000-10000 Bbicokas
>10000 OueHb BbiCcOKas

UcmoyHuk: [Comission of the European Communities (CEC), 1993].
Pesynbrathbl

CopeprkaHMe MMKPOOPraHU3MOB B BO3AYIIHOI Cpefie Ha3eMHOIO U MO3€MHOI'0 TPaHCIIOpTa 3HaUYM-
MO OTVINYAJIOCh APYT OT Apyra (p < 0,05). KomiecTBO MUKPOOPTaHM3MOB B BO3yXe aBTOOYCOB B 2 pasa
MIPeBbINIAI0 UX COOepkKaHMue B BO3[yXe BaroHOB MeTpo (puc. 1). Bo3oyx okpyKarolieil (Hapy>KHO)
cpenbl aBTOOGYCOB M BarOHOB METPO XapaKTePU30BaJICS 3HAUUTETbHO O0ojiee BBICOKMM COfepsKaHMeM
MMUKPOOPraHU3MOB I10 CPAaBHEHUIO C BO3LYILIHOI Cpefoii BHYTPU TPAHCIIOPTHBIX CPENCTB.

B rpynnoBoM cocTaBe MMKPOOPTaHM3MOB BO3ILYLIHOV Cpelbl TPAaHCIIOPTHBIX CPeACTB JOMWHMU-
pytot B25, cocraBisist 6omee 50% MMUKPOOMOTHI, 3HAUUTEIBHO MEHbIIIee KOIMUECTBO IIPUXOIUTCS Ha
b37, HauMeHbIIYI0 YMCIEHHOCTD COCTaBJsOT CI' (puc. 2). Bonbliee KOMMUECTBO MUKPOOPTaHU3MOB B
aBTOOYyCax 10 CPAaBHEHMIO C BATOHAMM MeTPO 00YC/IOBJIEHO I'PyIIoii B25, B TO BpeMst KaK KOJMYeCTBO
B37 u CI' omHOPOIHO B 060MX BUIAX TPAHCIIOPTA.
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Puc. 1. CopepxaHne mukpoopraHusmos (625 + CI') B Bo3gyxe TpaHCNOPTHbIX CPEACTB U OKPYXKatoLLei cpeabl
MCmMOoYHUK: OpUrMHaNbHbIE fAHHbIe, MOTyYeHHble aBTOPaMMU.
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® CanpotpodHsble H6akTepum (b25) YcnosHo-natoreHHble 6aktepun (b37)
Cnopsbl rpubos (CI)

Puc. 2. TpynnoBoi coctaB MUKPOOPraHU3MOB B BO3AYXe TPAHCMOPTHLIX CPEACTB M OKPYXKaloLLel cpeabl
MCMOYHUK: OpUTMHANbHbIE laHHble, NONyYeHHbIe aBTOpaMMU.

OCHOBBIBAsICh Ha OTEYECTBEHHOM HOpPMAaTHBE [IJIS1 BO3/1yXa METPOIOIUTEHA (<HOPMAaTHUB 1»), 1o
pesyibTaTaM CyMMAapHOTO cofiepskaHust 6akTepuii u criop rpu6os (B25 + CI') MOKHO KOHCTaTUPOBATh
COOTBETCTBME KaueCTBa BO3IyxXa HOpMe BHYTPM BaroHOB METPO M Ha IIaTdhopmMax MeTpPOIIOIUTe-
Ha, a TaKKe /Jis1 aBTOOYCOB. [Ipy 5TOM UMCIEHHOCTh MUKPOOPTaHM3MOB Ha aBTOOYCHBIX OCTAHOBKAX
3HAUMTEIBHO MPEBBINIAET TaHHbII HOPMATUB — B 4 pa3a. BaskHO OTMETUTb, YTO ODUIMATBHOTO HOP-
MaTuBa AJIs1 BO34yXa OKPYKallleil cpelbl OTKPBITBIX FTOPOACKUX MTPOCTPAHCTB, B YaCTHOCTU, aBTO-
6YCHBIX OCTAHOBOK, He CYIeCcTBYeT. B coorBeTcTBUM ¢ HOpMaTHBOM EC /17151 BO3[Iyxa JOMOB («HOpMa-
TUB 2») (maba. 1) BO3OYIIHAS Cpefia BHYTPY BalOHOB METPO 1 aBTOOYCOB MOKET XapaKTePU30BaThCs
CpeqHUM YPOBHEM 3arpsi3HEHUS M0 COIepyKaHMI0 6aKTepuii U HU3KUM YPOBHEM — I10 COIEPKAHUIO
crop rpuboB; BO3MYX Ha IIaTGOpMax MeTPOTIONUTEHA XapaKTePU3yeTCsl BHICOKMM YPOBHEM 3arpsi3-
HEeHMSI 10 CofiepsKaHMI0 6aKTepuit U HU3KMUM — IO COMlepyKaHUIO CIIOp IpMOOB; BO3AYX Ha aBTOOYCHBIX
OCTAHOBKaX XapaKTepu3yeTcs] BBICOKMM YPOBHEM 3arpsiI3HEHMST KaK I10 ColepskaHuIo 6aKTepuit, Tak
U TI0 KOJIMYECTBY CITOP IprOOB.

B rpymnmoBoM cocTaBe MMKPOOPTaHM3MOB B BO3LyXe OKPYyKalolleil cpelibl aHAJIOTMUHO BO3LYXY
TpaHCIIOpTa JOMUHUPYIOT B25, cocTapiss 6omee 50% 4nmcieHHOCTM MUKPOOPTaHM3MOB. Bojiee BbI-
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COKVe 3HaUeHMsI ComepsKaHMsI MUKPOOPTaHM3MOB Ha TIaTGopMax MeTpo ¥ aBTOOYCHBIX OCTAHOBKAX
T10 CPaBHEHMIO C TPAHCIIOPTOM OOYCIOBJIEHBI MTPOIOPIIMOHATBLHBIM pocToM monu 525 u CI, B TO Bpe-
MSI KaK KOoJnm4ecTBO B37 3HaUMMO He pacTeT U Ja’ke OTMEUaeTCsl MX HEKOTOPOe CHIDKEHME B BO3yXe
Ha aBTOOYCHBIX OCTAHOBKAX.

KoppensiiiMoHHbIN aHanM3 He BBISIBUI CBSI3eli MeXOy cofepkaHMeM MMWKpPOOPTaHU3MOB B BO3-
JIyXe TPAHCIIOPTHBIX CPENICTB M M3yYeHHbIMM (DaKTOpaMy: TEMIIEPATYpOi BO3Iyxa, KOJIUUYECTBOM
MacCaXXMpoB B TPAHCIIOPTE U AJIMHON MapuIpyTa, B TO BpeMsI KaK YCTaHOBJIEHA BbICOKAs KOPPEeJISIINS
YMCJIEHHOCTY MUKPOOPTaHM3MOB B TPAHCIIOPTE C UX COepyKaHeM B OKpysKaroleii cpene (maon. 2).

Ta6nuua 2. KoadduumeHTbl Koppensumii Mexay CoAepXXaHUEM MUKPOOPraHU3MOB B BO34YyXe TPAHCMOPTHbIX
CpencTB U aHanu3nMpyeMbiMu akTopamm

Tvun Temnepatypa Konuuectso Konuuectso CopeprkaHue
MMKpPOOPraHM3MOB || BO3AyXa nopen OCTaHOBOK MUKPOOpPraHW3MOB
(anuHa BO BHELUHEN cpeae
MapLupyTa) TpaHcnopTa
Moe3na b25 0,10 0,29 0,31 0,94
meTpononuteHa ||b37 -0,40 0,23 0,53 0,93
cr 0,12 0,52 -0,34 0,93
ABTOOYCbI b25 0,25 0,03 0,01 0,68
b37 0,31 0,63 0,38 0,95
cr 0,55 0,15 0,13 0,46

lMpumeyarue. BoineneHsl koadduumeHTsl koppenaumm > 0,50.

UcmoyHuk: OpUTMHallbHble AaHHbIE, NOJTy4YEeHHbIE aBTOPaMM.
06¢cyxaeHue pesynbTaToB

Boicokue 3HaUeHMsI KO3bOUIMEHTOB KOPPEISIIIUY MEXKIY KOIMIeCTBOM MUKPOOPTAHM3MOB B BO3-
IyXe TPaHCIIOPTa ¥ KOHIIEeHTpallMeii B OKpyKarolieii cpeme (aBTO6YCHbIE OCTAaHOBKY IJ1s1 aBTOOYCOB
¥ TUIaTGOPMBbI METPOTIONMTEHA [IJIS TI0€3/I0B METPO) MO3BOJISIIOT PACCMAaTPUBATh MUKPOOMOIOTYe-
CKO€ COCTOSIHME OKPYKAIoIIeli cpeIbl B TOPO/Ie KaK IIaBHbIN (PaKkTop, ONpeaes oIl YMCIeHHOCTh
MMKpPOOMOTBI B TpaHCIopTe. IIpM 3TOM aBTOTPAHCIIOPT BBIMOTHSIET CBOEOOPA3HYI0 «9KPAHUPYIO-
ITYI0» POJIb, TAK KaK YMCI€HHOCTh MUKPOOPraHM3MOB B HEM B HECKOJIbKO pa3 HIKe, YeM B BO3[IyXe
OKpyskaroieit cpembl. C TOUKM 3peHMsT MUKPOOGMOIOTMYECKOTO 3aTPSISHEHMS BO3Iyxa MPH Moe3aKe
Ha aBTOOYyCe UeJ0BeK CTATKMBAETCS C MEHBIIVM KOTMYECTBOM MUKPOOPTAHM3MOB, UeM IIPH TTeliemM
criocobe repenBIsKeHMS BAOIb JOPOTHU B YCJIOBUSIX TOPOICKON Cpeabl B 3MMHMIT TI€PUO]I.

[Toxoxkue 3aKOHOMEPHOCTH MOBBIIIEHHOTO COZiepyKaHsI MMKPOOPTaHM3MOB B BO3/IyXe OKPYXKalo-
111e¥i cpefbl [0 CPAaBHEHUIO C BO3YXOM BHYTPMU XXUJIbIX TOMeIlleHI OMCaHbl Ha TIpUMepe U3ydeHUs
KOHIIeHTpauuy rpuboB B TOPOLCKOi cpefe [Garrett et al., 1997; Li et al., 2006].

3BecTHO, UTO MaKCMMa/IbHOE KOJMYEeCTBO MUKPOOPTaHU3MOB Cpeny 00beKTOB OKpYy’Kalolei
Cpenbl HAaXOOUTCS B [IOUBEHHOV cpelie [38seuHyes, 1987]. Boicokue 3HaYeHMS COmEePsKaHUsI MUKPO-
6MOTBI B BO3AyXe TOPOMCKOI cpefbl MOCKBBI MbI CBSI3bIBAEM C ITbUIEHVEM ITOUB U TPYHTOB, MEJIb-
YajfIe 4aCcTUIIbl KOTOPBIX MOTYT OBbITh IIPEICTaBIEHbI B BO3IYIIHOI Cpe/ie TOpofa BO B3BELIEHHOM
COCTOSTHUYM JTUTENIbHOE BPeMsI, TaK Kak TypOy/JeHTHbIe TIOTOKM BO3[IyXa IPEISTCTBYIOT UX ecTe-
cTBeHHOMY ocenmaunio [Aluko, Noll, 2006]. OueBUIOHBI CIOCOO CHVDKEHMS TIBIJIEHUS MOYB U TPYyH-
TOB — UX 3aKpeIlieHVe KOPHEeBbIMU CUCTeMaMU pPacTeHMUi, MO3ITOMY CO3[laHNMe Ta30HOB B TrOpofie
HapsIAy € ITOCaAKOM PeBECHO M KYyCTapHMKOBOM PaCTUTEIbHOCTY, QUKCUPYIOIIEN IblJieBaThie ua-
CTUIIBI TUCTBSIMU, UMeeT BaXkKHOe 3KooTnueckoe sHauenue [Janhall, 2015; Spirn, 1986]. CTpoutenb-
Hble paboThl, 3aMeHa 60pAI0POB U acdasbTa B TOPOJE, BHITAIITHIBAHYE TPABSIHOTO MTOKPOBA, IIOCTA-
HOBKa Malll{H Ha ra30HbI HE MOTYT He OTPakaThCsl HA MUKPOOMOIOTMUECKOM COCTOSTHMM BO3IyXa.

B yKasaHHbIN TE€PUOJ, COMIACHO AHEBHUKY TIOTONbI [/IHe8HUK n0200bl 2. MocKebl], GBI BBICO-
Kasl OTHOCUTEJIbHAS BJIaKHOCTh Bo3ayxa (73—-98%), a HeOoIbIINe TTOHVKEHNST TEMITEPaTypbl MOTJIN
C11oco6CTBOBATh 06pA30BaHMIO KaTlesb 1 YBEJIMUMBATH KOJTMUYECTBO BbINIaJaeMbIX UYaCTUIL Ha YLKy
[TeTpu. MokHO 6bLJIO OBl IPEATIOI0KNUTD, UTO JAHHBIA (DAKT BHOCUII 3HAUMUTEbHbBIN BKIaM, B KOJIA-
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YeCTBO MMKPOOPraHM3MOB Ha OCTAHOBKAaX, OGHAKO MPaKTUYeCKU OLUHAKOBOe comepkaHue b37 Ha
OCTAaHOBKAax U BHYTPU TPAHCIIOPTAa TOBOPUT O HU3KOW BEPOSITHOCTU TAHHOTO SIBJIEHUS.

MeHblIIee KOIMYECTBO MUKPOOMOTHI B BO3[yXe Ha IUIaTGopMax MEeTpO I0 CpaBHEHMIO C aBTO-
OGYyCHBIMM OCTAaHOBKaM} Mbl CBSI3bIBAEM C OCOOEHHOCTSIMM 3a60pa BO3AyXa, MOCTYMAIOIIEro B Me-
TporonnTeH. Bo3ayx IMmocTymaeTr He TONMBKO ¢ Haubosee 3arpsS3HEHHBIX TEPPUTOPUIL BOOIb ITOPOT,
HO 1 C 60/Iee YMCTHIX YIACTKOB, yaJeHHbIX OT JOPOKHOTO MOMOTHA. Hanuune peryssipHOi BIaXkKHO
yOOPKM TaKKe CHUKAET KOHIIEHTPAIIMIO OCEeBIIel MbUIK U ee TIOBTOPHBIN Iepexoj] BO B3BELIEHHOe
B BO3[1yXe COCTOSIHME.

[ToBbIIIEHHOE CcOomepyKaHVe MMKPOOPTaHM3MOB B BO3AyXe Ha aBTOOYCHBIX OCTAHOBKAX BIIOJTHE
JIOTMYHO BUJIENCTBME MaKCMMaAbHOM KOHLIEHTPAUMU BTN M3-3a €CTECTBEHHOTO MbUIEHUS TIOYB U
IPYHTOB, BI3BAHHOT'O BETPOM, @ TaKKe TMbIIeHMS, 00YCIIOBJIEHHOTO JBVKEHMEM aBTOTPAaHCIIOPTa.

Hexoropoe ymeHnbieHre B37 Ha aBTOOYCHBIX OCTAHOBKAX 110 CPaBHEHUIO C IJIaTGopMaMy MeTPO
MOXET ObITh CBSI3aHO KaK C MEHBIIIMM KOJIMUECTBOM JIIOfeli Ha eIVHUILY TUIOIa M, TaK 1 ¢ 3P deKkToM
pacceMBaHUS TaHHO MUKPOQIIOphI BeTpoM. PaHee 6Gbljia moKa3aHa 0OpaTHAsT KOPPEISIS MEXKIY
cofepskaHMeM MaToreHHO MUKPOMIOPhI M CKOPOCTbIO BO3yxa B TOpozckoii cpene [Liu et al., 2018].

[TonyueHHbIe B paboTe 3HAUEHMST COmepsKaHMsT MUKPOOMOTHI Ha IIaTGOpMax MeTPONOIUTeHa
XOPOIIO COOTHOCSTCSI C JAaHHBIMMU APYTUX MCCAefoBaTenel ajisi cucrtembl MeTpo JIoHIoHa, Mexuko
[Xu, Hao, 2017], Cankrt-IleTepbypra [Bogomolova, Kirtsideli, 2009] u xapakTepu3yIOTCSI 3HAUUTETbHO
60Jiee HM3KMMM BeJIMUMHAMM 110 CpaBHEHMIO ¢ MeTpo ITekuHa (Kurait). Cxosxkime maHHbIe IT0 MUKPO-
dnope B37 monydensl a1t aBTob6ycoB banrkoka [Luksamijarulkul et al., 2004].

BbiBoapl

KonmuecTBO MMKPOOPraHM3MOB B BO3[Iyxe aBTOOYCOB (2463 + 1041 KOE M) B 2 pa3a mpeBbIIIaao
MX coliepskaHle B Bo3ayxe BaroHoB MeTpo (1230 + 581 KOE m~3). Bo3ayx Ha aBTOOGYCHBIX OCTAHOBKAX
(10328 = 5704 KOE ™) u mnatdhopmax metrpornonutera (3882 = 1859 KOE m3) xapakTepn3oBancs
3HAUNTETHHO 60JIee BLICOKMM COfiepkaHeM MUKPOOPTaHU3MOB TI0 CPaBHEHUIO C BO3IYIIIHOI cpe-
JlOVi BHYTPY TPAHCIIOPTHBIX CPEICTB.

['pyMImoBoil cocTaB MMKPOOPTaHM3MOB BO3[yXa OOIIECTBEHHOTO TPAHCIIOPTA U OKPYXKAIOIIei
Cpenpl XapaKTepu3yeTcsl abCOMIOTHBIM JOMUHMPOBAHMEM MMUKPOOPTaHM3MOB Ipytmsl B25, cocras-
nsomux 60-80% OT cyMMapHOI UMCIeHHOCTY M3YyYeHHO MUKPOOMOTHI. YBenunueHne ComepskaHms
MMKPOOPTaHM3MOB B aBTOOYCaX MO0 CPABHEHMIO C BATOHAMM MeTPO 00yc/IoB/ieHO B25, B TO BpeMst Kak
yyciaeHHocTb B37 u CI' mpuMepHO OIMHAKOBa B 000MX BMIaX TPAHCIIOPTA.

B coorBeTcTBUM ¢ «CaHUTAPHBIMM MPAaBUIAMM IKCILTyaTAI[MM METPOIIOIUTEHOB» 00Ilee KO-
YeCcTBO MMKPOOPTaHM3MOB B BO3/IyXe BaroHOB 1 Ha IiaTdopmMax MeTpo, a TakKKe BHYTPU aBTOTPaH-
CIOpTa HaXOOWJIOCh B MpefesiaXx HOPMbl. 3HAUMTENbHOE IpEBbILIEH)E NaHHOTO HOpMAaTKBa yCTa-
HOBJIEHO B BO3IYIIHOJ Cpele Ha OCTaHOBKAax aBTOTPAHCIIOPTA, AJIs1 KOTOPBIX ITOKA He CyLeCTBYeT
craHpapra. B coorBeTcTBUM ¢ HopMaTuBamu EC 6bUIM OTIpefesieHbl Clenyoole OpueHTPOBOYHbIE
YPOBHU 3arpsi3HEHNST BO3/Iyxa Ha OCHOBe Ay depeHIIMPOBaHHO YMCIeHHOCTY 6aKTepuii 1 TpubOB:
CpeIHUII/HU3KIUIT — BHYTPU aBTOOYCOB ¥ BATOHOB METPO, BBICOKUIT/HMU3KMIT — Ha IIaTdopmax Me-
TPOTOIUTEHA; BICOKMII/BBICOKMIT — HA aBTOOYCHBIX OCTAHOBKAX.

[TokazaHo, YTO TOMMHUPYIOUMM (aKTOPOM, BIVSIIOIMM Ha YMCIEHHOCTh MUKPOOPTaHM3MOB
B TPAHCIIOPTe, SIBJISIETCS KOIMYECTBO MMUKPOOPraHM3MOB B BO3[lyXe OKpyKarwleil cpezpl. CyiiecT-
BEHHBIX KODPpeJSLVIi MeXIy TeMIIepaTypoii BO3[yXa, NIMUTENbHOCTbI0O MapuipyTa M KOJAMYeCTBOM
JIofelt B TPAHCIIOPTE He 0OHAPYKEHO.

Peanusauus mccienoBanys MO3BOIMIIA MTOIYYUTh HOBbIE CBeleHMS O KOJIMYeCTBEHHOM U TPYII-
MTOBOM COCTaBe MYKPOOPTaHM3MOB B BO3[yXe aBTOOYCOB 1 1oe3/10B MeTporonnTeHa Mocksbl. [Tory-
YeHHbIE Pe3y/IbTAaThl MOTYT OBITh ITOJIE3HBIMU IIPU ITPOBEIEHM M MOHUTOPUHTOBBIX paboT, pa3paboTke
HOPMAaTMBOB CAHUTAPHO-MUKPOOMOIOTMYECKOTO COCTOSTHUST BO3/yXa U peam3alum MepOTpUsITUiL
10 CHIKeHUI0 MUKPOOMOIOTMUECKOTO 3arpsisHeHNST BO3Iyxa B 00IeCTBeHHOM TPaHCIIOPTe.

3aknoueHue
BaykHbIM acrekTOM JAHHOTO UCC/IeIOBAHMUS SIBJISIeTCS MPYBJIeueHre BHMMaHMUS K BOIIPOCY MUKPO-

OMOIOTMYECKOTO 3arpsiIsHeHMST BO3/yXa B TOPOMCKOi cpeme. Kak 6110 ITOKa3aHO, KAUeCTBO BO3ayXa
B 00LIECTBEHHOM TPAHCIIOPTE, 8 TAKKE BHYTPY IIOMELIEHMII B TOPO/IEe SIBJISIeTCS IIPSIMbIM CIeICTBI -
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€M COCTOSTHMSI OKpYsKaroIei cpembl. MUKpoOMOMOTMUeCKOoe 3arpsi3HeHNe BO3yXa BIOIb aBTOTPACC
" Ha miaTdopMax MeTpPOIOAMUTeHa SIBJIsIeTcsl (akTOpOM pucka IJisl 340pOBbsl HaceneHus1 MOCKBBI,
OIleHKAa MHTEHCUBHOCTY KOTOPOTO B YCIOBMSIX BbICOKOV IVIOTHOCTY JTIO[E, MHTEHCUBHBIX TPAHC-
TTOPTHBIX TIOTOKOB U OJIM30CTHM JKMJIBIX 30H K aBTOMAarmcTpaasmM odeHb akTyasbHa. Mbl BUIUM IIPO-
IOJDKeHMe MCCTIeqOBaHNiI MUKPOOMOIOTMYECKOTO COCTOSIHUSI BO3yXa B HAIIPaBIEHUM U3YUEHUS
Ce30HHOI JMHAMMUKY YMCEHHOCTY MUKPOOMOTHI HA YPOBHE ee BIIOBOTO COCTaBa. BakHo momuep-
KHYTb, YTO B HACTOsIIee BpeMsl CAHUTaAPHO-MUKPOOUOIOTMUECKUIT KOHTPOJIIb BO3MyXa OCYIIECT-
BJISIETCSI TOJTBKO B TIOMEIIEHMSIX ¥ He BeIeTCs B aBTOTPAHCIIOPTE M HAa OTKPBITBIX MTPOCTPAHCTBAX
ropoCcKOit cpenbl. HOpMaTuBOB [IJIsl OIIeHKM KauecTBa BO3/IyXa BHE SKMJIbIX TIOMEIeHNIi TaKKe He
CYIIECTBYET, ¥ IIPUBJIEUEH)e BHUMAaHMS K JAHHOI ITpo6yieMe KpajiHe BaskKHO.

Ha manHOM 2sTare yske MOXHO TOBOPUTb O 11€1eCO0OPa3HOCTY MPUMEHEeHMS] CUCTEM OUYUCTKU
BO3/IyXa B TPAHCIIOPTe, 3HAUMMOCTM DPEryIsSIpHOI BJIAXKHOI YOOPKM, HO 3TM MepPbl HOCST JIOKAJIb-
HbIl Xapakrep. [ CUCTEMHBIX pellieHui HeobX0nUMO CIeIUTh 38 COCTOSTHMEM OKpYsKarolleil cpe-
IIbI, MMHUMM3UPYST KOJTMYECTBO IbIUIM B TOPOICKOM BO3AYXeE, SIBJISIONIECS KITIOUeBBIM MCTOUHUKOM
MMKPOOPTaHM3MOB. YAYUIIIeHNIO KaueCcTBa BO3AyXa 6yOyT CIIOCOOCTBOBATH 3aKpeTIeHV e OTKPBITHIX
M0YB ¥ IPYHTOB TPABSIHMUCTBIM TTIOKPOBOM ¥ O3eJIeHeHMe ropojia, TpaMOTHOe TJIaHUMPOBaHMe U Op-
TaHM3aIMs Ta30HOB C 3aIIMTOM OT HECAHKIIMOHMPOBAHHOM MapKOBKY TPAHCIIOPTHBIX CPENCTB U UX
BBITAIITBIBAHMS JIOAbMM, MUHMMM3AIMS Hed(DHEeKTUBHON MHKeHEepPHON NesTelbHOCTM B TOpofe.
[Ipu co3maHuy O6IIECTBEHHBIX 30H B HEIIOCPEICTBEHHOI GIM30CTY OT aBTOTPACC OCOOEHHO BasKHO
YUUTHIBATH HKOJOTMUYECKIME ACTIEKThI AJI PAIIMOHATIbHOV OpraHu3alMy TOPOACKOTO IIPOCTPAHCTBA:
CO3[IaHMe 3alIUTHBIX TOJIOC U3 TUCTBEHHBIX [ePEBbEB, CITOCOOCTBYIOMINX CHYKEHUIO KOHIIEHTPALIUK
TIbUTM B BO3JIyXe; OPraHM3alysl IVIOTHBIX Fa30HOB M3 PACTeHMI, yCTOMUYMBBIX K BBICOKMM KOHIIEHTpa-
MM 3aTPSSHSIONIMX BENeCTB; MIaHMPOBaHMe TePPUTOPUIL BIOIb JOPOT TakKMM 006pasoM, UYTOGBI
YaCTHUIIBI TTIOYBOTPYHTOB He BBIHOCUJIVICh TNIOCKOCTHBIM CMBIBOM Ha ITOBEPXHOCTD TOPOSKHOTO TTOJIOT-
Ha ¥ He MOJHMMAJINCh B BO3ILYX TPAHCTIOPTHBIM IIOTOKOM.
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Abstract

This article analyzes airborne microorganisms in Moscow public transport
and identifies factors affecting their quantitative and group composition.
The sedimentation method based on gravitational settling of air-suspended
particles on an agar medium was applied. Microorganisms were distinguished:
1) saprotrophic bacteria (B25); 2) potentially pathogenic bacteria (B37) 10328 + 5704 CFUm= 2463 * 1041 CFU m
3) mycelial fungi (MF). Air sampling was carried out on 4 metro lines and

4 bus routes inside buses and trains and on platforms and bus stops. The Graphical abstract
number of microorganisms in the air of buses (2463 * 1041 CFU m~3) was The concept of the picture
twice that in the air of trains (1230 * 581 CFU m). The outdoor air at bus © Olga Nikolaeva
stops (10328 * 5704 CFU m~) and on subway platforms (3882 * 1859 Design and realization
CFU m-3) had a significantly higher content of microorganisms compared to © Sophia Lisovitskaya

the indoor air. Inside vehicles B25 was found in the largest numbers, there

were smaller numbers of B37 and MF had the smallest numbers. The quantity of microorganisms inside transport
complied with the Russian subway regulations; but on platforms and at bus stops it was significantly higher.
The levels of air pollution based on EU regulations were identified (bacteria/fungi): medium/low — inside; high/
low — on platforms; high/high — at bus stops. The dominant factor affecting the number of microorganisms
inside transport is the number of microorganisms in the ambient air of the urban environment. Significant
correlations with air temperature, the duration of the route and the number of people in the vehicle were not
detected.

Takeaway for practice: This article will be useful for specialists in urban studies, as it reflects the connections
between the organization of urban spaces and the number of microorganisms in the air. Such measures as open
soils and ground fixing with grass cover, the protection of lawns from the unauthorized parking of vehicles and
foot traffic,and the minimization of inefficient engineering activities in the city will help reduce the level of dust
and the microbiological pollution of urban air.

Key words: microbiological quality of air; airborne bacteria; airborne fungi; public transport; underground
railway; bus; urban dust
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CTaTbsl MOCBALLEHA aKTyalbHbIM BOMPOCAM 3MUCCHMU MAPHUKOBbIX ra30B B aTMOCGHEPY B ropoACKOM cpeae

W BbISIBJIEHMIO PONIM MOYB B PEryIMPOBaHMM 3TOrO NpoLecca. MccnenoBaHo Tpy TMMna noTeHLUManbHO
rasoreHepupyLLMX 06bEKTOB: TEPPUTOPUM HAL MOrPEBEHHBIMU CTUXUIAHBIMU CBANIOYHBIMU TENAMM, YHACTKM
CTPOMUTENbCTBA HA 3aCbiNaHHOM NepeyBNaXHEHHOW PEYHOM MOKMME U PeKYIbTUBMPOBAHHbIE MO GUALTPALMM
CTOYHbIX BOA. Ha Kax oM 06bekTe onpeaensiuch TMbl LOMUHUPYHOLMX MOYB, UX GU3MYECKME, XMMUYECKME CBOWMCTBA,
CMocobHOCTb 06Pa30BbIBATL U OKUCIATL METAH, MPOAYLMPOBATb YIIEKMUCbIN ras. [loka3aHo, YTo 6onee pasBuTbie
yp6KCceporyMycoBbie TEXHOTeHHbIE MOYBbI M YpOAHO3EMbI TEXHOTEHHbIE, @ TAKXKE CO3AaHHbIE B X04e 61aroycTpoicTea
pennaHTo3eMbl 3hhEKTUBHEE YTUIU3UPYIOT aIOXTOHHbIE MOTOKM METaHa, YeM JIMTOCTPaThbl, OPraHOAMTOCTPaThI

1 c1abopasBuTbie NOYBbl. IMUCCUM METaHA B aTMOChepy M3 MePBOM rpynmbl MOYB HE HAGAOAAETCS, HO OHM

cnyat 60/1ee MOLHbIM MCTOYHUKOM YIEKMCIONO rasa Mo CPAaBHEHUIO C IMTOCTPATaMM U OPraHOAUTOCTPaTaMMm.
3anevatbiBaHWe, NepeYNNOTHEHNE, 3aCONEHNE, MOLTONNEHUE FOPOACKMUX MOYB CHUXKAKOT UX OKUCIIUTENBHYHO
CMOCOGHOCTb 1 MOBBILIAIOT BEPOSTHOCTb SMUCCMM METaHa B aTMOChepy.

B cBf3M C poCTOM MHAYCTpUanm3aLmmu ropoaa npuobpeTaroT 60bLINIA BEC B ECTECTBEHHOM KPYrOBOPOTE BELLECTB

B npupoge. loposa SBASIOTCSA UCTOYHMKAMM NMAPHUKOBBIX ra30B, BblAENSEMbIX MPOMBILLNEHHOCTbIO, aBTOTPAHCMNOPTOM,
nonuroHamu TbO, a Takxxe ropofckMMM NoYBaMu. Bcieacteme yBenmyeHMs NIOTHOCTM HAaceNeHUs 3acTpanBaeTcs Bee
60/bLLe TEPPUTOPUIA C HEGIArONPUATHBIMU CBOMCTBaMM: NepPEYBAAKHEHHbIE MOMMbI PEK, 3aCbiNaHHble 0Bparu

1 6anku, norpebeHHble HeCAHKLMOHUPOBAHHBIE CBAIKMU, PEKYIbTUBMPOBAHHbIE Mo GuabTpaumu. [lopoackmue noyBbl
Haf TaKUMWU TEPPUTOPUSMU SBNSKOTCS MCTOYHMKOM U CTOKOM METaHa U yriekucnoro rasa. [laHHoe nccnefoBaHue
BAXKHO A1 MOHMMAHWS BK/1aAa FOPOACKMX MOYB B BbIGPOCHI NMApHWUKOBbIX ra30B B aTMOCheEpy.

MpakTnuyeckaa nonbsa: lNonyyeHHble pe3ynbTaTbhl MOTYT ObiTb 33A€MCTBOBaHbI NpY pa3paboTke bonee pauuoHaNbHbIX
pekoMeHAaLUMI Mo peKkynbTUBALIMM MOTEHLMAIbHO OMACHbIX B Fa30re0XMMMUYECKOM OTHOLUEHWUU TEPPUTOPUNA,
MCMONb3YEMbIX MOA, CTPOUTENBCTBO.

KntoueBble c/10Ba: METaH; YINEKUCbINA ra3 (AMOKCUA YIEPOAA); HAChIMHbIE FPYHTbI; 61MOras; 3MUCCUS NapHUKOBbIX
rasoB; GYHKLMOHMPOBAHWE FOPOACKMX MOYB

LuTtupoBanue: KynaukoBa C.A., Jlebenb-Lapnesuy 4./., Moxaposa H.B., Hukonaesa A.M. (2018) Ponb ropoackux
MoYB B peryiMpoBaHUMM 3MUCCUM NAPHUKOBBIX ra30B B aTMocdepy // fopoackue uccnenoBaHms U npaktukm. T. 3. N2 3.
C.48-68.DOI: https://doi.org/10.17323/usp33201848-68

48



C.A.KYNTAYKOBA, A.N. TEBEAb-LWWAPNEBUNY, H.B.MOXAPOBA,A.M. HUKOJTAEBA
POJIb TOPOACKMX MOYB B PEFTYNTMPOBAHUN SMUCCUN MAPHUKOBbLIX TA30B B ATMOC®EPY

BeepeHue

[Tpobneme yBenmMueHus ComepskaHMsI MeTaHa U YIIEKMCIOTO Ta3a B aTMocdhepe B HACTOsIIIee BpeMst
yaensieTcst 60blII0e BHMMAaHMe, Tak KaK ¢ HUMM CBSI3bIBAIOT IVI0OA/IbHOE TIOTeIVIeHe KIMMaTa Ha
TJIaHeTe, 00yCIOBIEHHOE «ITaPHMUKOBBIM 3(DheKkToM». I3BeCTHO, UTO 110 CPAaBHEHUIO C TOMHITYCTPU-
aJIbHBIM TIEPMOJOM B HACTOSIIIEe BpeMsI KOHIIEHTPAIVs YIVIEKMCIOTO ra3a B aTMocdepe BbIpocia Ha
40% (c 278 no 395 ppm), metana — Ha 150% (c 0,714 no 1,813 ppm) [Carbon and other biogeochemical
cycles, 2013]. Cpenyt TapHUKOBBIX Ta30B aTMOC(epbl MeTaH U YIVIEKMCIIbIN Ta3 3aHMMAIOT Beayiee
MEeCTO, MX CyMMapHbIe BbIOPOCHI COCTABISIOT 91% OT Bcex MapHMKOBBIX ra3oB. [Ipy 3ToM MeTaHa
BBIOPAChIBAETCS 3HAUYUTENILHO MeHbIlle (Bcero 14% OT Bcex MapHMKOBBIX ra30B), HO OH aKTHUBHee
VIJIEKMCJIOTO ra3a B 25 pas.

OpfHAaKO CYIIECTBYET ellle OfHa BaskHAs TPOo6IeMa, KOTOPOi MPaKTUIeCKN He yIeseTcsl BHUMa-
Hus B Poccmn: 310 TOKCMKoIormyeckas onacHocts CO,. VBennueHye KOHIEHTPAUVM YIIIEKMCIOTO
rasa, 1o HeKOTOpPbIM JaHHBIM, OKa3bIBaeT HETaTUBHOE BAMSIHME Ha 3[J0POBbe uejioBeKka. [Io MHeHUIO
3apyOeKHBIX YUEHBIX, IJIUTEIbHOE HaXOKIEeHe YeJIOBEKA B Cpejie C CoAepskaHMeM YITIeKMCIOTOo rasa
B atMmocdepe Bbitte 0,08% MpUBOAUT K Pa3BUTHUIO IIMPOKOTO CIIEKTPa 3a00aeBaHMit: OT TOIOBHBIX
6oseit 1 yuyalleHHOTO My/ibCa [0 alua03a U APYTUX M3MeHeHui B opraHusme [Robertson, 2006].
B cBs13M ¢ 9TUM 3a pyOekOM IIPMHSITHI CTaHAAPTHI )it ToMelneHuii — 1000 ppm. MeTaH cunTaeTcs
TOKCUMYHBIM TOJIBKO B OUeHb OONBIIMX KOHIIEHTPAIMSIX, HO C €ro HaKOIJIEHMEeM B TPYHTAaX CBsI3aHa
MTOTEeHIMaIbHAsI TI0Kapo- ¥ B3PbIBOOITACHOCTH BO3BOAMMBIX Ha HMX 0ObEKTOB. YKa3aHHbIE 00CTOSI-
TEJIbCTBA IIPUOGPETAIOT 0COOYI0 BASKHOCTH B TOPOJIAX, T/Ie IVIOTHOCTD HACETIeHWSI U 3aCTPOIKY BeJIMKA
Y TIOCTOSTHHO TIPMYMHOXA€eTCSl.

Topopa 3aHMMarT BayKHOE MeCTO Cpeiy MUCTOUHMKOB ITapHMUKOBBIX ra30B. Ha 1x 107110, 10 pa3sHbIM
oreHKaM, puxoautcs ot 30—40 mo 75-80% Bcex aHTPOIIOTE€HHBIX BBIOPOCOB B aTMocdepy (OT Ipef-
TIPUSITUI SHEPTETUKU U NIPOMbBIIUIEHHOCTH, HAXOISIIMXCSI B TOPOJaX, TPAHCIIOPTA, XXKUJIbIX U KOM-
MepuecKux 34aHNi, OTXONOB U CTOYHBIX BO, M3MeHeH!s 3eMJIeronb3oBanus) [Satterthwaite, 2008].
MakcrManbHOe KOJMYEeCTBO MeTaHa MoMagaeT B aTMochepy ropoioB U3 MOJUTOHOB TBEPIX OBITO-
BbIX 0TX0110B (TBQO), OUMCTHBIX COOPYKEHUI U TIPeATIPUSITUI Ta30CHAOKeHNS. BbiesieHne yriaekuc-
JIOTO ra3a MpeMMyIleCTBEHHO CBSI3aHO C BBIOPOCAMM ITPOMBIIIIEHHBIX, B TOM UMCJIe SHEPTEeTUUECKUX
NIPeIIPUSITUIA, M aBTOTPAHCIIOPTA. DMUCCHS TTAPHUKOBBIX ra30B U3 BbIllIeHA3BaHHBIX MCTOUHUKOB
PETYJIIPHO YUUTHIBAETCS B KaZaCTPaxX aHTPOIIOTEHHBIX BbIOPOCOB [HayuoHansHelii doknad..., 2006].
B MocKBe 3MMCCHMYM TTAPHMKOBBIX Ta30B B aTMOC(epy B OCHOBHOM CBSI3aHBI C X TEXHOJOTMYECKM-
MM BbIOpOCAMM TIPY CKUTAHUM TOTUIMBA HA CTAIlMOHAPHBIX UCTOUHMKAX (73%), TpaHcropToM (21%)
¥ TIPOMBIIIVIEHHOCTBIO (0KOIO 5%) [Zloknad..., 2015]. AKTMBHO pa3pabaThIBAIOTCS M TIPUHUMAIOTCS
Mepbl TI0 CHIDKEHUIO BHIOPOCOB MapHMKOBBIX I'a30B M3 MEPEeUMCIeHHBIX BbIIIe MCTOUHUKOB ITyTeM
BHepeHMsI 93HeprocbeperarImnx TeEXHOIOTHIT U TeXHOIOTHIA TaK Ha3bIBAEMOTO 3€JIEHOTO CTPOUTENh-
cTBa. Ho cyIiecTByeT aHTPOIIOTeHHO-IIPUPOJHbIV MCTOUHMK, BKJIaJ, KOTOPOTO B KafjacTpax He YUTeH.
9To ropojckye MoYBbl. [I0YBbI BBITIONHSIIOT MHOXKECTBO 9KOJOTMUECKUX (PYHKIIMIA B TOPOICKUX KO-
CUCTeMax, OHA U3 HMUX — ra30Bast QYHKIMS, PETYAMPYIONIAs COCTaB MpM3eMHOoi aTMocdepbl. OHM
MOTYT BBICTYNATh KakK UICTOYHMKOM (TeHEpaTOPOM), TaK ¥ CTOKOM (TIOTJIOTUTEIeM) Pa3/IMUHbIX Fa30B
[o6posonsckuti, HukumuH, 1986]. 9TO 3aBUCUT OT XUMUYECKUX U GU3UUECKUX CBOVICTB ITOUB.

PocT ropomoB MpUBOIUT K 3aCTPONKe HEOGIArONPUSITHBIX TEPPUTOPUIL: OBIBIIMX ITPOMBIIILIEH-
HBbIX 30H, 3aChITAHHBIX OBPAroB C HECAHKIIMOHMPOBAHHBIMM CBaJKaMM, OBIBIIMX ITOJIEl (GUIIb-
TpaIMy CTOYHBIX BOJ, 3aCHIITAHHBIX OOJIOT M PEYHBIX ITOMM C OPraHOTeHHBIMM OTVIOKEHMSIMMU. Bce
9T OOBEKTHI MOTYT ObITh OIACHBI B ra30re0XMMMYECKOM OTHOILIEHMM, UYTO OOGYCIOBIEHO BO3MOXK-
HOCThI0 06pa3oBaHMs 61oras3a, COCTOSIIEro B OCHOBHOM M3 MeTaHa U YIJIEKUCIOTo rasa. [1o Hammm
IAHHBIM, TOPOJICKME TTOUBBI, CHOPMUPOBAHHbIE HA TEXHOTEHHBIX OTIOKEHUSX, YaCTO COAEePsKAIINX
CTPOUTETHHO-OBITOBBIE OTXOMIbI M APYTMEe VICTOUHMKM OPraHMUYEeCKOTO BeIecTBa, MOTYT OKa3bIBaTh
3HAUYMTEIbHOE BIMSHME HA COCTAB aTMOCOEPHI U HOKHBI OLIEHMBATHCS B KaZaCTpax aHTPOTIOTeH-
HBIX BHIOPOCOB TTAPHMUKOBBIX Ta30B B CEKTOPAX «OTXOIbI» U «3€MJIETIOb30BaHMe» [Moxaposa u dp.,
2018]. B ntutepaType TOXe CYIIeCTBYIOT CBeIeHMS O HeJOOI[eHKe POJIM TOPOJCKUX ITOYB B OMUCCUN
MapHMKOBBIX ra30B, M 3TOT BOIPOC SBJSETCS aKTyalabHbIM 1151 uccienoBanus. C.M. [IeniMHa ¢ co-
aBTopamu [Decina et al., 2016] BbIsIBMIM, UTO B CeNMTEOHBIX 30HAX BOCTOHA MOTOK YI/IEKMC/IOTO ra3a
B aTMOC(epy OT JbIXaHUs MOYB cocTaBisieT 72% or Bbiopoca CO, aBTOTpaHCrOpTOM. IT0UBBI ra3o-
HOB 50-71eTHEr0 Bo3pacta B 60TaHMUYECKOM caay B MenbOypHe MHOTAA MOTYT BBICTYIIATh ICTOUHU-
kamu metaHa (1-4 mkr C/M? B 4yac), XOTsl, Kak IIpaBuiio, B TEIJIbIi TTepuof, OHM OCYIIECTBIISIIOT CTOK
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(mornomenue) armocdeproro metana [Livesley et al., 2010]. AKTyaIbHOCTb HACTOSIIIIETO UCC/IenoBa-
HMSI 00YCJIOBJIeHA HeIOCTATKOM JAHHBIX, OIeHMBAIOIINX TOPOICKIE TIOUBbI KaK MCTOYHMKY Y CTOKMU
MapHMKOBBIX Ta30B.
Llenb uccenoBaHust — BBIIBUTH POJIb PA3HBIX TUIIOB TOPOACKMX ITOUB B SMMUCCUM MeTaHa U yIjie-
KICJIOTO Ta3a B aTMocdepy.
3agaun UCCIeqOBaHMS:
1. YcraHOBUTb 0COGEHHOCTY 06pa30BaHMsl, TTOTJIOIIEHNS ¥ SMUCCUM MeTaHa U YIJIeKUCIOro Tasa
B TOPOJCKMX TIOYBAX HAa TEPPUTOPUSIX C MOTEHIMATIbHO BO3MOKHOI ra3oreHeparmeit:
a) HaJ orpe6eHHBIMM CTUXUITHBIMY CBAJIOYHBIMU TeJIaMM;
0) Ha 3aCbITAHHbIX MTOMIMax PeK C Orpe6eHHbIMM OPraHOr€HHBIMM OT/IOKEHUSIMMU;
B) Ha PeKY/IbTYBMPOBAHHBIX MOJISIX QUIBTPALIUM CTOUHBIX BOJ,.
2. BbISBUTH 0OLIME 3aKOHOMEPHOCTH B (PYHKIMOHMPOBAHMIM TOPOACKMX ITOUB MCCIeO0BAHHbBIX
06beKTOB, 00yC/IaBIMBAIOIIME CHISKEHME UM YBeIMUYeHe SMUCCUY TTaPHUKOBBIX ra30B B aTMO-
cdepy.
B paboTe 0600611eHbI MaTepuanbl 3a 10-TeTHUII ePUOJ, UCCIeN0BaAHMIA, IIOTYYEHbl HOBbIE IS
MocCKBBI pe3y/bTaThl 10 06Pa30BaHMIO, IIOIIOMEHMIO ¥ SMUCCUM MeTaHa M YIJIeKUCIOro ra3a pas-
JIMYHBIMM [TOYBAMM U TIOYBOITOAO06HBIMM 06pa30BaHMSIMMA.

O6bEeKTbl U MeToAbl UCCNef0BaHUN

O6beKTaMy MCCIeN0BAHMS BBICTYTIAIM TOPOMACKIE TOUBBI ¥ TEXHOTEHHbIE TTOBEPXHOCTHbIE 06pa-
3oBaHus (TIIO)! Ha TeppUTOPHUSIX C MOTEHLMATbHBIM MCTOYHMKOM TrazoreHepanuu. Takum UCTOU-
HMKOM OBUIM TeXHOTE€HHO-PEeKPEMEHTOTeHHbIE OTJIOKeHMUs (TPYHTHI, CoepKale CTPOUTETbHbIN
1 GBITOBOIT MYCOD, Pa3IMUHbIE OTXOAbI, OyMary, TEKCTUIbHbIE MaTePUAJIbI U MIPOYU.), OpTaHOTeHHbIE
TIPUPOIHbBIE OTIOKeHUs (TOp(MSIHbIE) M OCTATKM MUJIOB CTOUHBIX BOJ B TOJIIIE HACBITHBIX IPYHTOB,
chOpMUPOBAHHBIX MTPU CTPOUTETHCTBE. COOTBETCTBEHHO, UCC/IENOBAINCH TP TUIIA YUACTKOB. Ilep-
BbIIf TUIT — 3TO YYACTKM HAJ MOrpe6eHHBIMY CTUXUIHBIMU CBAJIOUHBIMY TeJIaMU Ha TePPUTOPUU
IpaBobepeskbst MOCKBBI-peKM, KOTOPBIE MO0 3aCTpauBalIiCh B MOMEHT MCC/IeOBAHMS, MO0 ObLIN
3aCTpOEHBbI MHOTO JIeT Ha3ak,. B meTHMIT nepuop rofa B CXOLHbBIX OTOAHBIX YCIOBUSX MCCIeL0BaHO
17 yyacTkoB (puc. 1) ¢ TpyHTaM¥ pa3HOVi CTENeHN ra30Te0XUMMUYECKON OMaCHOCTH COTJIACHO KapTe
CTUXUIHBIX CBAJIOUHBIX TeJl [IKonozuueckutl amaac Mocksst, 2000]. Bonplias ux 4acTb I10 cofepyka-
HMIO KOMIIOHEHTOB 61orasa OTHOCM/IACh K IOoTeHnuanbHo onacHbeiM (CH, 0,1-1%, CO, 0,5-10%),
HO TaKxe BblAensymch onacHele (CH, 1-5%, CO, 0,5-10%) u noxapoonacusie (CH, > 5%, CO, >
>10%). Ha ka>k[IoM y4yacTKe 3aK/IabIBajICs OOVH XapaKTePHbIN TOYBEHHBIV pa3pes3 U 3—7 TOUeK IJ1s1
ompeneeHNsI SMUCCUM Ta30B C TTOBEPXHOCTU TTOYB ¥ OTOOpa Mpob ITOUYBEHHOTO BO3AyXa U 06pas-
IIOB TEXHOT€HHBIX TOPU30HTOB C ITyOMHBI 60 M. BTOPO#1 THUIT MCC/IeIOBAHHBIX YYaCTKOB — 3TO 3a-
ChITIAHHAS TeppUTOPpUST 0¥ iMbl MockBbI-peku (KpacHoropck, MockoBcKasi 06/1acTh), 3aCTpOeHHast
SKUITBIMU MUKpopaitoHaMu (98 Touek ormpo6OBaHMS B TEIUIbIN MIEPUOJ, TOfA, IIPYU CPeIHeCyTOUHOM
TeMIiepatype Bo3ayxa Boiie +10 °C). TpeTuii TUIT — 3TO PeKyJIbTUBMPOBaHHbIe JIt06eperKue mMoss
unbpTpalyM CTOUHBIX BOA, (HbIHE MOCKOBCKMII paiioH HekpacoBKa), Ha KOTOPBIX TAKsKe BO3BOASITCS
MHOTO3TaxkHbIe oMa (110 Touek orpo6oBaHMsI B Pa3HbIE CE30HBI TON1A).

OCHOBHBIM METOIOIOTMYECKMM TIOIXOIOM OBIJIO M3yUeHMe CTaTUUeCKOl COCTAaBJISIONIEN MOYB
(ompeneneHne GU3NUECKUX U XMMUUIECKUX CBOMCTB IMOUB) Mapa/UIeIbHO C UX QYHKIVOHUPOBAHU-
eM (o6pa3oBaHyeM, MOIJIOMIEHEM U BbIIeNIeHeM MeTaHa M YIJIEKMCIOTOo rasa). pH ompemensics
B BOJHOII TOYBEHHOJ CyCIIeH3UM MOTEHIMOMETPUUYECKMM METOAOM, COIepskaHMe OpraHMuYecKo-
ro yriaepoga — metofom TiopuHa ¢ doToMeTpuueckuM oKoHYaHueM [Teopust u npakmuka..., 2006].
Eh usmepsiics B mpoduie mous MyabTUQYHKIMOHAIBbHBIM ITpubopom HI 8314 (pH/mV/°C mertp,
Hanna Instruments, Germany). ComepskaHue MeTaHa M YIIEKUCIOTO ras3a OIpenesyioch € IIOMO-
IO MHEPTHOTO Mpo6ooT6opHMKa B mpoduiie mous 1 TTIO (Ha rmybuHax 5-10, 30 1 60 cm), a Takke
B YCTbe TeOJOTMYECKUX CKBAKMH (HA HEKOTOPHIX 0ObEKTAX HaJl MOrpeOeHHBIMM CTUXUIHBIMU CBa-

1 T[louyBbl — 3TO NPUPOAHbIE €CTECTBEHHO-UCTOPUYECKME 06pa30BaHMS, COCTOSLME U3 CEPUN TEHETUYECKM CBA3AH-
HbIX ropu30HTOB, a TI0, cornacHo Knaccudumkaumm n guarHoctuke noys Poccun (2004), — «ueneHanpasieHHo
CKOHCTPYMPOBaHHble NO4YBONOA00HbIE TeNa, a TakKe 0CTaTOUHble NPOAYKTbI X03iCTBEHHOM AeaTeNlbHOCTH, COCTO-
ALme 13 NpUpoaHOro n/unu cneunduryeckoro HOBOoH6pasoBaHHOIo cybcTpaTa», 6e3 reHeTUUEeCKOM CBA3M MexXay
ropusoHTamu. Ho, cornacHo 3akoHy r. Mocksbl «O ropoackux nousax» N2 31 o1 4.06.2007, TMNO Takke MOXHO
OTHOCMTb K MOYBAM ropofia, Tak KakK OHM BbIMOHSOT 3Konornyeckme hyHKLMM NOYB.
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YenosHble 0603Ha4YeHUs:

YHaCTKM MCCNEAOBAHMIA
k4 Haa norpeGerHEIMMU CTUXMIAHBIMI

CBanoYHbLIMK TENAMK 0 4,000
I
rpPaHuLibl aaMUHUCTPATUBHBIX CocTas 1 onacHocTb
OKpYroB CBanouHbIX TEN: KWNOMETPBI
- SRR NOTEHUMANLHO ONacHbIE CBANKU
BoAd 13 CTPOMT. MyCOpa 1 GLITOBLIX OTXOA0B
PaiioHsl no TOMNEHUKD: NOTEeHUWanesHo ONacHbIe CBanku
noR 13 GLITOBLIX OTXOA0B

onacHble CBanky M3 CTPOUT. Mycopa

I:l HenoaTonnsembie
nepHoaMUEcky
noATONNAEMbie

- noaronnAeMbIe NOXaPOONACHBIE CBANKN C PTYTHEIM 3arpAIHEHMEM

NOXKapPOOonacHbIe CBANKM U3 BEITOBLIX OTXOA0B
¢ pagnauueit

OnacHbIE CBANKK U3 GeITOBLIX OTXOO0B
NoXapoonacHbIe CBanKu U3 GbITOBbIX OTXOA0B

Puc. 1. KapC'rocxeMa pa3MeLleHns y4acTKoB uccsieaoBaHua Haa CTUXMIAHBIMM CBAJIOYHbIMU TENaMM

McmoyHuk: HGopMaLuums B3gTa U3 «IKonornyeckoro atnaca Mocksbi» [2000].

JIOUHBIMM TeJlaMM) C TOCTAeAYIOIMM aHaAM30M B JlabopaTopuu. DMUCCUST METaHA U YITIeKMUCIOTO
rasa yCTaHaB/IMBaIaCh CTaTUUYECKUM KaMepHbIM MeTomoMm [ITonessvie u abopamopHsie mMemoosl...,
2001]. KoHlleHTpauusi MeTaHa ¥ yIJIEKNUCIOTO Ta3a OoIpeiessyiach Ha Ta30BOM xpomMartorpade (mMo-
nenb «Kpucrammoke 4000M») ¢ TouHocTtbio 0,1 ppm (10°%). IToTeHIIMaNbHbIe aKTUBHOCTM OaKTe-
pPUANTBHOTO 06PA30BAHMS ¥ OKMCIEHMST MeTaHa ITOYBaMM YCTaHOBJIEHBI KUHETUUECKUM METOIOM C
MHKYOMpPOBaHMEM 06pa31I0B MTOYB B 3aKPBITHIX (hIaKOHAX IO BbIEIEHMIO MM MTOIIOIIeHNI0 MeTaHa
COOTBETCTBEHHO [Memodsl nouseHHOL MUkpobuonozuul..., 1991]. Cratucruueckast o06paboTka JaHHBIX
IpoBoauiaach B mporpaMmax StatSoft Statistica 10.5 m MS Office Excel. B pa6oTe 1CIT0/Ib30BaHbI
KPYITHOMACIITaOHble MaTePUAIIbI TOTIOrPadUIECKOT0, TEOJIOTUUECKOTO U TUPOTe0IOTUUECKOTO 00-
CJ1ef0BaHMS TPYHTOB [JIS 4acTU KoueBbIX yuacTKoB (OO0 HIILL «DKOoCTpoireonorusi»).

Mousbl u TMNO paiioHOB UccnepoBaHUS

B xone cTpouTenbCcTBa B BepXHei TOMILe HACBIITHBIX IPYHTOB, UCIIONb3YeMbIX JJIS 3aChIIIKU KOTJIO-
BaHOB, hopmupytoTcs Takue TTIO, Kak IUTOCTPAThI M OPraHOIUTOCTPaTHI (puc. 2). Hazsauus TIIO
nmanbl 1o «Kmaccudurarmm u guarsoctuke moyB Poccum» [2004]. JIuToCTpaThI MPeCTaBISIOT 06071
HAacCbITHble MMHepaJIbHble TPYHTHI (TeXHOTeHHble TOpM30HTbHl TCH) pa3nn4yHOro rpaHy/loMeTpu-
YeCcKOoro cocrasa (Iec4aHoro, CyriMHNUCTOr0, IMMHNCTOr0). OHM XapaKTepu3ylTCs BbICOKOI IIJIOT-
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HocTbhio (1,5-1,8 r/cM3), TIIBIOUCTON CTPYKTYPOI MM 6ECCTPYKTYPHOCThIO, HU3KUM COlepsKaHMEM
OpraHMYecKoro yriaepoaa (MeHblle 1%), HeiiTpaJbHOI, CJIa0O0IIeIOUHOI WIK IIeIOYHO peakiyeri
cpenst (pH,,,, 7,0-9,0). OpraHoMTOCTPaThl OTIMYAIOTCS OT IMTOCTPATOB HAIMYMEM HECOPTMPOBAH-
HOT'O OpPTaHOMMHEpPAJbHOTO MaTepuasa, BCTPeuamIlerocs: B BUae MpocaoeB i GOpMUPYIOLIETO
npoduab menukom. ComepskaHue OPraHMUeCKOro YIiepoia B MCCIeNOBAHHBIX HAMM OPTaHOMUTO-
CcTpaTax BapbupoBaso oT 1 1o 4%.

[Tpu 671aTOYCTPOICTBE TEPPUTOPUIL ITOCIIE CTPOUTENBCTBA M CO3IaHNM Fa30HOB (hOPMUPYIOTCS pe-
maHTo3emMbl — TIIO ¢ peKyabTUBALMOHHBIM KOMITOCTHO-TYMYCOBBIM MUY TOP(MSHBIM TOPU30HTOM
(RAT), HacbhITIaHHBIM Ha TEXHOTEHHBI MaTepuasl IUTOCTPATOB M OpTaHOIUTOCTpaToOB. ComepskaHue
OPraHMYeCKOro yIIepona B 3TUX TOPU3OHTAX COCTABISIO 3—8%. C TeueHneM BpeMeHU TTPOUCXOOUT
VMHTEeHCHBHAs MUHepanu3auus ToppokoMocTHoro Matepuana. TIIO TpaHCHOPMUPYIOTCS B ypOuU-
CeporyMycoBbie TeXHOTeHHbIe TIOUBbI. [0/l 3TM Ha3BaHMEM HaMM OIMCAHbI MOJIOfIble TOPOACKME
TIOYBBI, TPOMIIIb KOTOPBIX COCTOUT U3 IBYX OCHOBHBIX TOPM30OHTOB: ypOUCEPOTYMYCOBOTO (AYur) u
texHorenHoro (TCH). Yp6uceporymycoBblii — OpraHOMMHEPAIbHBIN CBETIO-CEPbIii TyMyCHMPOBaH-
HbIJi TOPM30HT MOIIHOCTBIO 5—10 €M ¢ KOMKOBATOJ CTPYKTYpOJi, pH,,, 6,5-7,7, comepxaHuem opra-
HMUYECKOro yriepona 2,0—3,8%, BKIIoueHeM KUPIIYa, CTeKIa M APYTUX TOPOICKUX apTedakToB, 6e3
MIPU3HAKOB CJIOMCTOCTU. [Tpu 6ojiee M TEeIbHOM BO3IeiiCTBMM (haKTOPOB FOPOICKOr0 ITIOUBO0OPA30-
BaHMsI GOPMUPYIOTCS ypOaHO3eMbI TEXHOTeHHbIEe (puc. 2). [TompobHast XapaKTepuCTHKa TOYBEHHOTO
ropusoHTa yp6uk (UR) mpuseneHa B pabote T.B. ITpokodbeBoii ¢ coaBTopamu [2014]. YpbaHO3eMbI
XapaKTepPU3YIOTCS CJIOUCTOCTbIO, 00YCIOB/IEHHOV TIOCTOSTHHBIM ITPMBHECEHVEM Pa3IMIHbIX CyOCcTpa-
TOB Ha IOBEPXHOCTH MOYB. MccieqoBaHHble HaMM YpOaHO3eMbl MaJOMOIIHbIe chOPMUPOBAHBI Ha
TEeXHOTE€HHBIX OTJIOKEHMSIX. BomHO-bM3MyecKkme cBOMCTBA YPOMKOBBIX TOPM3OHTOB YIYUIIAIOTCS TI0

CpaBHEHUIO C TEXHOT€HHbIMMU, pHHZO 7,2—-8,2, conepskaHue OpraHMuYecKoro yrjiepona MeHblle, 4em

B pPeKyAbTUBAIMOHHBIX TOpU30HTaX, — 1,0-2,8%.

Jlutoctpar  OpranomutocTpar PemnaHTo3eM [lenozem Ypbucepo- YpbaHozem

T'yMyCOBBII TyMycCOBas TEXHOICHHBII
TEXHOICHHAs

®oto © CBetnaHa Kynaukosa, IHa Jlebenp-Llapnesuy

Puc. 2. OcHOBHbIe THMbI U3y4eHHbIX No4B U TMO 3acTpauBaeMbiX TEPPUTOPUIA U XKUNbIX MUKPOPaKHOHOB MOCKBbI

B cnyuae ecsin MOAChITIKA PeKYIbTUBALIMOHHOTO TOPU30HTA He OCYLIECTBIISIETCS U TTPOUCXOOUT
€CTeCTBeHHOe 3apacTaHye JIMTOCTPATOB ¥ OPraHOMUTOCTPATOB, TO BMECTO PeIIaHTO3eMOB (hOpPMUI-
PYIOTCST tabopa3BUThIE TIOUBBI: HA CYIJIMHKAX — I€JI03€MbI TYMYCOBbBIE, Ha MeCKaX — I1CaMMO3€MbI
TYMYCOBBIE C OYE€Hb MAJOMOIIHBIMU MOBEPXHOCTHBbIMU epHOBbIMU (W) TOpM30OHTaMM (Ha3BaHUS
1ouB cornacHo «Kmaccubukanym u nuaraHoctuke mouB Poccum [2004)).
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KoHuenuua 06pasoBaHusl M NOMOLWEHUS NAPHUKOBbIX ra3oB
B HACbIMHbIX PYHTaX U NOYBAX B FOPOACKUX YCIOBUAX

B mpoiiecce pasnokeHMsT OPTaHMYECKOTO BellleCTBa B TeXHOTEHHBbIX U TeXHOTeHHO-peKpeMeHTO-
TeHHBIX TPYHTaX, B IIPUPOJHBIX OPTaHOTEHHBIX OTIOKEHMSIX 00pa3yIOTCs YIVIEKMUCIbIN Ta3 M MeTaH.
Kaxk 13BeCcTHO, B a39pOOHBIX YUIOBUSIX JOMUHMUPYET YITIEKMUCIbII ra3, TI0C/Ie UcuepIiaHus KUCIopoaa
B aHAZPOOHBIX YCIIOBUSIX TIPU HU3KMUX 3HAUEHMSIX OKUCTUTETbHO-BOCCTAHOBUTEIBHOTO MTOTEHIIMAIIA
B OOJTBIIMX KOTMYECTBAX HAKaruIMBaeTcs: MmeTaH. O6pa3oBaHue 61orasa mpoio/DKaeTcsl B TeUeHue
10 u 60mee sneT. CIIONIHbIE CJIOY Ta30T€HEPUPYIOIINX CYyOCTPATOB OOBIYHO IMOTpeGeHbl Ha HEKOTO-
PO TITyOVHE, B TOJIIE HACBIITHBIX TPYHTOB IIPUCYTCTBYIOT JIOKA/IbHbIE OUary ra3oreHepaiiui B Buie
CKOIUIEHMIT CTPOUTETbHO-6BITOBOIO MyCOpPa M APYTUX OPTaHUYECKUX BKIIOUeHMit (puc. 3). O6paso-
BaBIIMeCs ra3bl ,EU/I(I)(I)YBI/IOHHI)IMI/I I KOHBEKTVMBHBIMU ITOTOKaMM IlepeMellaroTCAa K ITOBEPXHOCTHU.
[Tpu 3TOM YacThb UX MOTIONIAETCSI TPYHTOBOI TOJIIEN B Pe3y/IbTaTe MPOIecCOB COPOIMU U PACTBO-
peHus B Bozie. ITO B OOJbIIIeli CTeeHM MMeeT 3HaUeHMe /I YIIeKMCIOTo ra3a, Torga Kak MeTaH
oueHb (J1abo pacTBOPSIETCS B BOAe U afcopbupyercst TBepaoit dasoit [Cmazun, 2005]. OCHOBHOII
MeXaHM3M YTUIU3AIMM MeTaHa — 9TO OKMCJIeHNe CIelM(pUIecKoil TpyInoi MUKPOOPTaHM3MOB —
MeTaHOTpodHBIMYU 6aKkTepusmu [[ansuerko, 2001], KOTOpoe HAUMHAETCS y3Ke B TOJIIe TPYHTOB, HO
MaKCUMasIbHO 3((DeKTUBHO MpOTEKaeT B ITOUYBAX.

B.o. fct B!

AnpoOHas 30Ha
HacCbhIIHbIE TPYHTHI

N

uddy3rnoHHbIE TOTOKKH

Nuddy3rnoHHbIE TOTOKKA
Junddy3noHHbIE TOTOKHU

Eh =-100 - + 100 MB S
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@
s
%
@)
o

=
(]

AHaspoOHasi 30Ha

Puc. 3. KoHuenTyanbHas cxeMa 06pa3oBaHuMs U NOIOLLEHMS NAPHUKOBbIX FA30B B HACLIMHbIX FPYHTaX U NOYBaX
B FOPOACKUX YCNOBUAX

McmoyHuK: cxema caenaHa dBTOpPaMM CTaTbu.

MeTaHoTreHe3 — paclpoCTpaHEeHHbIIi B IPMpPOLie Mpolecc. MakcumMaabHO MHTEHCMBHO aBTOXTOH-
HbIJ (COGCTBEHHO MTOYBEHHBIN) MeTaH 06pa3yeTcs B IepeyBIaskHEHHbBIX ITouBaX. Ho u B cyxux (aB-
TOMOP(@HBIX) IMOYBAX BHYTPM IMOUBEHHBIX arperaToB, B I[EHTPAX KOTOPBIX GOPMUPYIOTCS BOCCTA-
HOBUTEJIbHBIE YCJIOBYSI, TIPOAYIMpyeTcsl MeTaH [Cmenanos, Manyuaposa, 2006]. O6pa3oBaBIIMiics
B Ta30TeHepUPYIOLINX OTIOXKEHMSIX U MPUBHECEHHBIN B TIOYBY a/UVIOXTOHHBIV MeTaH, a Takke C00-
CTBEHHbI/I aBTOXTOHHbI/I MeTaH OKUCISIOTCS MeTaHOTpoQHbIMM GakTepusiMu. OT TOTO, HACKOJb-
KO 61aronpusITHBIE YCIOBMS JIJIST 3TOTO MPOIiecca CKIaabpiBaoTcs B mouBax u TTIO, OyzmeTt 3aBMCeTh
TIOJTHOTA OKUCTEHUS UM OTCYTCTBME WM, HA0OOPOT, MPOSIBJIeHMEe SMUCCUMM MeTaHa B aTMocdepy.
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BakTepuasbHOe OKMCIeHMEe MeTaHa OTPaHMUYMBAIOT Cyiefyiomye GakTopbl: HU3KUI OKUCIUTENbHO-
BOCCTAaHOBUTETbHBIN TIOTEHIMAN IIPY HEJJOCTATKE KUCIOPOa (HAGII0IAeTCs TIPY TTepeyBIasKHEHU,
TepeyIyIOTHEHNY, 3aIleyaThIBaHMM achambTOOETOHHBIMY ITOKPBITUSIMM), XOTSI B TTOCTeNHee BpeMs
M3BECTHBI PabOThI IO aHAIPOOHOMY OKMCJIEHMIO MeTaHa, HO Jojst ero maina [Serrano-Silva et al.,
2014]; 3arpsi3HeHMe JIeTKOPaCTBOPUMBIMM COJMISIMM (B TOPOACKMX ITOUBAX HAOJIOmaeTCs IIPU MUC-
MOJIb30BAHMM TPOTUBOTOJOENHBIX PEAareHTOB); BbICOKASI CKOPOCTb ra30BbIX MOTOKOB. Haumbonee
TIOJTHO GaKTepuM aCCUMMUIMPYIOT MejieHHble, nuddy3MOHHbIE TTIOTOKM MeTaHa, UX OHU CITOCOOHBI
repexBaTUTh MOMHOCTHIO, TOTIa KAK KOHBEKTVBHbIE OBICTPHIE MIOTOKM YCTPEMJISIIOTCS B aTMochepy
[3asap3uHn, 1997].

B mportiecce 6akTeprasbHOIO OKVUCIEHMS MeTaHa BbIIEJISIeTCS YIIEKMUCITIBIN ra3, TO3TOMY B a3po6-
HBIX [10YBAaX C BbICOKOI MeTaHOTPO(PHOI aKTUBHOCTHIO MOKET IMOBBIIIATHCS COlepsKaHNe YITIeKMUC-
soro raza. OHaKO eciy OKMCIeHMe MeT B MOrPaHMYHbBIX OKMCIUTETbHO-BOCCTAHOBUTEIbHBIX YC-
JIOBMSIX, OHO MOXeT ObITh HeronHbIM 1 CO, obpasyercs CylecTBeHHO MeHblue [Iansuenko, 2001].
OCHOBHBIM MCTOYHMKOM YIJIEKUCIOTO ra3a B mouBax 1 TIIO BhICTyITaeT a3poOHOe pa3ioskeHre opra-
HMYECKOTO BellleCTBa U JbIXaHMe OMOTHI.

PEBVH bTaTbl U oﬁcymp.euue

Obpazosarue, no2aoweHuUe U 3MUCCUS NApHUKO8bIX 20308
8 20p0OOCKUX N04Y8aX HAO N02PEBEHHbIMU CMUXULHbIMU C8AI0YHBIMU MENAMU

OpmHo¥t 13 Tpo6yIeM rOPOMIOB SIBJISIETCSI BOSHMKHOBEHME CTUXMITHBIX CBAJIOUHBIX TeJI, TPeACTaBIIsI-
IOIIVX OTACHOCTD [IJISI OKPY’KaIoIIel Cpelbl BCAEACTBYE UAYIINX B HUX ITPOLIECCOB TUTUGUKAINA
TPYHTOB, COTIPOBOKAAONIMXCS 06pa3oBaHueM GuibrpaTa u 6uorasa. [To qaHHIM PaMeHCKOro 3K0-
JIOTMYEeCKOTrO IIeHTpPa, UCC/IeA0BaBIIero CTUXMITHbIE CBAJIOUHBIE Tesla Ha Tepputopun Mocksbl, 40%
Takux 06pa3oBaHuit COCTOSIN U3 ObITOBBIX OTXOMIOB, FA30re0XMMMUYECKM OMACHBIX U TTosKapooriac-
HbIX, 43% — 13 CTPOUTEILHOTO MYyCOpa U OGbITOBBIX OTXOJOB, TOTEHIIMATBHO OTIACHBIX B ra30T€0XM-
MMYECKOM OTHOIIEHUM, U BCeTO 12% — 13 CTPOUTEIBHOTO MYyCOpa, HEOMAaCHOI'O ra30Te0XUMUYEeCKU
[Oxonozuueckuti amnac Mockewt, 2000 (Kapma cmuxutiHoix céanouHsix mes)]. B nauane 1990-x rogos
B ropojie 66110 0k0j10 900 ra CTUXMITHBIX CBAJIOYHBIX Tesl. B 2005 I. MpaBUTeIbCTBO MOCKBbI IPYHSLIO
MOCTAHOBJIEHNE O MMPOBeIeHUY PaboT MO PEeKYIbTUBALMM HECAHKI[MOHMPOBAHHbBIX CBAJIOK HA Tep-
pUTOpPUM ropoaa. B aTom moKyMeHTe ObLI MPMBEIEH IOJHbI MepeueHb BCeX CBAJIOK C YKa3aHMeM
MeCTOTIOJIOKEeHMSI, TUIOLAIM ¥ MOILIHOCTY CBAJIOYHOTO TeJla, COCTaBa HACBIITHBIX TPYHTOB, ITe€PCIeK-
TUBHOTO UCITOIb30BaHUS TEPPUTOPUN U OUePeTHOCTb peKyabTuBanyn. K 2007 r. KonmuecTBO CBaIOK
pPe3K0 COKpaTUIOCh. bosblliasi 4yacTh UX K HACTOSILLIEMY BpEMEeHU PeKyJIbTUBMPOBaHa C TOBEPXHOCTH.
Ho omacHOCTb OT MOJO6HBIX 06BEKTOB 0CTA/IACh, TAK KAK MHOTVE M3 HUX OKa3aJUCh B IOrpe6eHHOM
COCTOSTHUM, B HUX TEHEPUPYIOTCS METAaH U YIVIEKUUIbIN ra3, KOTOpble MOTYT HAKaIIMBAThCS B TPYH-
Tax U BbIEIAThCS B IPU3eMHYI0 aTMocdepy.

VccmeqoBaHHbIe HAMYM YUaCTKY HaJl TTOTPeOeHHBIMY CTUXUITHBIMY CBaJIOUHBIMM TeJTaMM OT/IMYA-
JIMCH I10 3arev4aTaHHOCTU U ITOATOIIVIEHMIO HACBIITHBIX T'PYHTOB. Ha nsaTy 3ameyaTaHHbIX aC(I)aIIbTOM
yuacTKax orpeJeneHne ComepkaHus ra3oB, MX SMUCCUU U OTOOP 06pa31I0B TPOBOIMIINCE TTOCIIE Oy-
peHMsI CKBaKMH reosoramu. Pa3Hasi cTeneHb MOATOIUIEHNUSI TPYHTOBBIMMU BOAamMu (puc. 1) yCTaHOB-
JIeHa 10 COOTBETCTBYIOLIel KapTe U3 «JKonornueckoro amaca Mocksbl» [2000]. Henogrorisiemble
paitoHbI — 3TO TEPPUTOPUM CAMBIX BBICOKMX MOPEHHBIX PABHVH, M3HAYAIIBHO Hamboiee pacuwieHeH-
HbIX OBPaKHO-0aJIOUHO CeThI0, HA HACBIITHBIX TPYHTAX MOUTHOCTBIO 0 10 M. [lepmommueckn moz-
TOIISIEMbIe — 3TO pPaliOHbI BOAHO-JIEIHUKOBBIX PABHUH B MeCTaX UX pacuJleHeHNs] JHUILAMU TOTUH
MaJTbIX peK, 6aJIOK 1 JIOSKOMH, C HACBITTHBIMM TPYHTaMM MOIITHOCTBIO [0 7 M. [TogToruiseMblie — paiio-
HbI CK/IOHOB PEUHBIX JIOJIMH, PACU/IeHeHHBIX OBPasKHO-0aIOUHOI CEThI0 HA HACBIITHBIX TPYHTAaX MOII[-
HOCTBIO OT 5 10 17 M, TIp¥ 3TOM TPYHTOBBIE BOMBI ITOBCEMECTHO BCTPEUAIOTCS HA ITyOMHE MeHee 3 M
OT MOBEPXHOCTU. B paiioHax ¢ mofarorieHneM chopMMUPOBaHbI Te Ke TUIIbI MouB 1 TIIO, 4yTo 6bUIM
OMMCAHBI BhIIIE, HO C PU3HAKAMMU OTTIeeHMs (CU3bIe M OXPUCTO-PsKaBble MSITHA, KeIe3MCTO-MapraH-
LeBbl€ KOHKpeuum n HpI/IMaBKI/I) M HeCKOJIBKO CHM>KE€HHbIM Eh Tak Kak 3To MMOoAChIIIaHHBbIE TEPpPU-
TOPUH, KIACCUUECKUX TUAPOMOP(MHBIX YCJIOBUI He HAOIIONAIOCh 1aXke B MOJTOIVIEHHBIX PaiioHaX.
B MakcuManbHOM CTeleHy OIJIeeHNe ¥ BOCCTAHOBUTEbHbBIE YCIOBUSI IIPOSIBIISIFOTCS B 3alledaTaHHbIX
YCIIOBUSX.
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KoHueHTpaumusa CH, B nouse (ppm) AKTMBHOCTb GaKTepuanbHOro KoHueHTpauus CO, B nouse (%) (ctonbukm) u
(cTon6ukK) 1 amMuccus B atMochepy (Mr/m? OKWUCNEHWS MeTaHa B NoyBe 3Muccus B aTMoctepy (Mr/m? B yac) (cTpenku)
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Puc. 4. dMmnccna MeTaHa M YreKMCI0ro rasa B 3aBUCMMOCTU OT NPOGUABHOIO pacnpeneneHus COAEePKAHUSA
3TUX ra3oB M aKTUBHOCTU 6aKTepUanbHOro OKMCIEHUS MeTaHa B MOYBaX Hag norpe6eHHbIMK
NOTEHLMANbHO OMAaCHbIMMU ra30reHepUpYHOLUMM FPYHTaMU CTUXMIAHBIX CBAJIOYHBIX TeN

McmoyHuK: cxema caenaHa dBTOpPaMM CTaTbM.

lMpumeyarue. TpamK NOCTPOEH MO CPEAHUM 3HAUYEHUSAM, N AN KaXA0ro ctonbuka ot 4 no 8. TeMHo-cepble CTON-
6UKM — NaHHbIE NS BEPXHUX FOPU3OHTOB (BJ1 OpraHonMTOCTpaToB — BepxHue 10 cm), cBeTno-cepble — AN HKHUX
TEXHOTEHHbIX.

IMornoieHne ¥ IMUCCUS MeTaHa B Pa3IMIHBIX TUIIAX IMOYB. B pe3ynbraTe MccaegoBaHus 06-
pa30BaHMS U OKUCIEHMST MeTaHa B MPoduie pasjnMIHbIX [T0UB BbISIBJIEHO CJIeAyIOIIee. AJIJIOXTOH-
HBIIi MeTaH, MUTPUPYIOIINIT OT HOrpe6eHHOr0 CBaJIOYHOTO TeJla K ITOBEPXHOCTH, 3a1ePyKIBAeTCs Ha
6110reoXMMUIecKoM 6apbepe, PopMUPYIOIIEMCS B HVKHE YaCTV TEXHOT€HHBIX ropu30HTOB (TCH)
TOPOICKUX MOYB (MakCUMMYyM Ha r1y6uHe 60 cM). O6 3TOM CBUIETENIbCTBYET ITOBBIIIEHHAST aKTUB-
HOCTb 6aKTEepPMaIbHOTO OKUCIEHNSI MeTaHa B HUX [0 CPABHEHUIO C BEPXHUMU TYMYCUPOBAHHBIMU
ropusoHTamu nouB u TIIO (puc. 4). IIpu 3TOM aKTMBHOCTh METAHOT€He3a, KaK IPaBuio, B HUXK-
Heit yacTy mpoduis CHMsKaeTcs, Torma Kak cofepikaHue MeTaHa, Ha000pOT, Bbillie. PeruiaHTo3eMbl,
yp6aHO3€eMbI U YpOMCEPOIYMYCOBbIE TEXHOTEHHBIE ITOUBBI 00/1a1aI0T 60JIee BHICOKOEMKMMU MeTa-
HOKUCISIIOIMMY GapbepamMu 10 CpaBHEHUIO O cnabopas3BuThiMu nenosemamu u TIIO 6e3 rymy-
COBBIX TOPM30HTOB — OPTAHOMUTOCTpaTaMu. EC/I CpaBHUTDH OAMHAKOBBIE TUITHI IOYB B paiioHaX,
OTJIMYAIOLIMXCS T10 TTOATOIUIEHMIO, TO MaKCUMAaIbHOI aKTMBHOCTBIO GMOIOTMYECKOM YTUIU3aun
MeTaHa 00JIalal0T PeIJIAHTO3eMbI ¥ YPOMCEPOTyMYCOBbIE TEXHOT€HHBIE TTOUBBI HEITOATOTISIEMbBIX
paiiloHOB C OKUCIUTEIbHBIMM YCIOBUSIMU. B I7IeeBaThIX OATUITAX [TOYB B IO TOIUISIEMbIX PaiioHAX
MHTEHCUBHOCTb OKMCJIEHNSI MeTaHa CHYDKAeTCs B 2 U 6osiee pa3 M3-3a YXyIIIeHNS YCIOBUIL aspa-
uyy. Ha omHOM 13 TOATOIUISIEMBIX YYACTKOB OBLJIO BBISIBJIEHO BiMSIHME 3acoyneHus. Tak, akTUB-
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HOCTb 6aKTEPMAIbHOTO OKMCIEHMS MeTaHa B PeIlJIaHTO3eMaX YMEeHbIMIACh 10 4,4 1 4,6 HI/T B Uac
B ropusoHTax RAT u TCH mpu c1aboit u cpemHeii CTereHy XJIOPUAHOTO 3aCoeHusT (comepikaHue
JIErKOpacTBOPUMBIX coseii 0,1-0,3%) COOTBETCTBEHHO. DTO COIIACYETCS C JaHHBIMM 00 MHTUOUPO-
BaHUU OKUCIEHUS MeTaHa GaKTepUSIMU IIPU COeBOM cTpecce [Tanvuerko, 2001]

dmMuccust MeTaHa B aTMochepy MpOosIBsSeTCS ITpy aucbamaHce ero 6aKTeprasbHOr0 06pa3oBaHMs
Y OKUCJIEHUS U/WUIU TIPU HaJIMUMM 3HAUUTE/IbHBIX TIOTOKOB aJI/IOXTOHHOTrO MeTaHa. Cpefiu paccMmo-
TPeHHbIX TUIOB TouB 1 TITO sMuccus Habmomanach, Kak MpaBuIo, U3 OPraHOIUTOCTPATOB U TIEJI0-
3eMOB C HM3KOI METaHOTPOGHOI aKTMBHOCTDIO.

IIpocTpaHCcTBeHHbIE 3aKOHOMEPHOCTY COCTABJISIOMIMX MK/IA MeTaHa. [1o pesyiabraTam 60ee
MacIITaGHOTo 06C/IeIOBaHNSI TEXHOT€HHBIX TOPM30HTOB M SMUCCMOHHOM ChbeMKM Ha YYacTKax pas-
HOI1 MOATOIUISIEMOCTY U Ta30Te0XMMMUUECKOli OTTaCHOCTY BBISIBJIEHBI CJIEeAYION[/ie 3aKOHOMEPHOCTHU
(puc. 5).

O6pa3oBaHye aBTOXTOHHOTO MeTaHa 10 MeIMaHHbIM XapaKTepUCTUKaM He CUJIbHO MEHSIEeTCS B
TEXHOT€HHBIX ropu30oHTax nous 1 TI1O Bcex paccMaTpMBaeMbIX paiiOHOB. VICK/IIOUeHME COCTaBJISI-
10T 3arevatanHbie TIIO B mepuoguMyecky MOATOIUIIEMbIX ITOpaiioHaX, UTO CBSI3aHO C HAMOOIbIIUM
pasBUTMEM BOCCTAHOBUTENbHBIX YCIOBUI B HUMX. MaKkCMMasbHbIE MPOSIBIEHMS MeTaHOTeHe3a YBelu-
YBAIOTCS TIPU YCUJIEHUY TIOATOIIEHS TPYHTOB.

B ycnoBusx npubIM3UTeIbHO OAMHAKOBOTO aBTOXTOHHOTO MeTaHOTeHe3a ISl BCeX PaiioHOB
XapaKTepHO YBeIMUeHMe ColepskaHMsl MeTaHa M MHTEHCUMBHOCTM ero yTwimnsaiuu Hapn 6Gosee
ra3oreoXMMMUYECKM OITaCHBIMM ITOrpeGeHHBIMM CBAJOUHBIMU TejlaMi. Tak, B HEIOATOIUISIeMbIX
paiioHax MaKCHMMaJIbHOE cofepskaHye MeTaHa Ha rrybuHe 60 cM coctassieT 7,4 1 1,3 ppm cooTBeT-
CTBEHHO HaJ, MOTpe6eHHbIMM TT0KapOOTaCHBIMMU U TTOTEHIIMAIbHO ONTACHBIMU IPYHTAMM, B IIOJITO-
isieMbIX — 347,8 u 33,3 ppm HaJ OTIaCHbIMM M ITOTEHIIMaIbHO OITACHBIMI COOTBETCTBEHHO. CaMoe
60JIbIIIOe HAKOIUIEHME MeTaHa ITPOMCXOOUT B CJydae 3aredaTbiBaHus Tepputopum. ComepskaHye
MeTaHa Ioj; achasbToM Haf, ITOTEeHIIMATbHO OMacHbIMM ITpyHTamMu JocturaeT 1373 u 9262 ppm Ha
HETOATOIUISIEMBIX Y MIePUOAMYECKU TTOATOIUISIEMBIX YUaCTKax COOTBETCTBEHHO. B ciiyyae Haxox-
JeHMsI HaJl OITaCHbIMM IOrpeOeHHbIMY IPYHTAMM MaKCUMaJIbHble KOHIIEHTPaLUY ObLI BBIIIIE ellle
B 2 pa3sa.

CopmepskaHye MeTaHa B [IOYBEHHOM BO3/1yXe 3aBUCUT He TOJbKO OT OMaCHOCTM ITOTpe6eHHbIX CBa-
JIOYHBIX TPYHTOB, HO U OT TOTO, HACKOJIBKO aKTUBHO a/UIOXTOHHbIE TOTOKM OT HUX TTePeXBaThIBAIOTCS
6akTepuasbHbIM GuUIbTpoM B ouBax 1 TIIO. HanbosbIas akTMBHOCTb 6aKTEPUATbHOIO OKMCIEHNS
HabJTI0MaeTcs B TEXHOT@HHBIX TOPM30HTaX MoYB ¥ TTIO y4acTKOB € HEMTOATOIIIIEMbIMY HACHIITHBIMMU
TPYHTaMU. AJITOXTOHHBIE TTOTOKM Ha He3arne4yaTaHHbIX TEPPUTOPUSIX MOUYTH MTOTHOCTHIO aCCUMMIIM -
PYIOTCST 6aKTEpPUSIMM, ¥ KOHLIEHTpaly MeTaHa B ipodumie mouys 1 TI1O mpakTudyecky Besie MeHbIlle
10 ppm, 4TO, 110 HALIIMM JAHHBIM, COOTBETCTBYET YPOBHIO aBTOMOP®HBIX IMPUPOIHBIX TIOYB FOXKHO-
TaeKHOI 30HbBI. YMEHbIIIEHVE OKMUCINTEIBHOM CIIOCOOHOCTM B IJIEEBATBIX U ITIE€BBIX TEXHOTE€HHBIX
TOPU30HTAX MPUBOIUT K 60jIee BBICOKOM KOHIIEHTpAllMM MeTaHa B HUMX. MMHMMaIbHas! aKTMBHOCTb
6aKTepMaTbHOTO OKMCIEHUS MEeTaHa OTMEYAeTCs] B BOCCTAHOBMUTEIbHBIX YCIOBUSX 3arieuaTaHHbIX
IPYHTOB. Ha 3amevaTaHHBIX TEPPUTOPUSIX MMeEeT MeCTO OOKOBOJ MepeHoC rasa OT 3arevyaTaHHbIX
MECT K OKPYKaIOIIMM TePPUTOPUSIM (puc. 3), UTO BelleT K Pe3KOMY IOBBINIEHNIO OAKTEPUATHHOTO
OKMCJIEHMSI MeTaHa B IIpUJIerarmInmx K achajbToBOMY ITOKPBITUIO ITOUBAX (0 26,5 HI/T B Yac) IIpu OT-
CYTCTBUM 3HAUMUTETHbHOTO aBTOXTOHHOTrO 6aKkTepuasbHOro obpasoBaHyus MeTaHa. To eCTh OCYIIIecT-
BJISIETCS CTOK MeTaHa, ITOCTYTA0LIero He TOJIbKO OT ra3oreHepupyrolleil TOMIM CHU3Y, HO U 3a CUeT
JaTepaJibHOTO TlepeHoca OT 3aleyaTaHHbIX yuacTKoB. ColepskaHue MeTaHa B iepu@epuiiHbIX Mou-
Bax 1 TIIO ropasmo HU3Ke, YeM B 3aTleuaTaHHbIX (Puc. 5).

Omuccust MeTaHa B atMmocdepy B JIETHMII Mepuof, Kak MpaBuao, OTCYTCTBYeT MM HU3Kas (I10
Me[VaHHBIM 3HaueHMsIM). MOXKHO CKa3aTh, YTO OHA He MPOSBISIETCS HaM, MOTeHIMATbHO OTAaCHbI-
MI CBaJIKaMM Ha HEIOATOIIAeMbIX y4aCTKaX, TaK KaK 3eCb He MPOMCXOOMT HaKOIVIEHMs MeTaHa B
atmocdepe Bbilile (DOHOBBIX YPOBHEN MM OHO He3HAUMTENIbHO. 3a (DOHOBBIM YPOBEHb MbI ITPUHS-
JIY CpeqHeIUIaHeTapHYI0 KOHIIEHTPAIMIo MeTaHa B aTMocdepe, COCTAB/ISIONIYI0 B HACTOSIIEe Bpe-
M 1,85 ppm [Knwouegsie knumamuueckue nokasamenu, 2018]. Hap moskapoornacHbIMY HEMOATOILIS-
€MbIMM CBAJIKAMM BO3MOXKHO ITOBBIIIEHNME COmepskaHMs B aTMocdepe B 3 pasa Bbiie ¢oHA 3a CUET
JIOKaJIbHBIX aMuccuii. [1o 9TOii ke TIpMuMHe MOKeT B 2 pa3a IOBbIIIATbCS KOHIIeHTpalus Haj, He-
3aIrevyaTaHHbIMM TTOATOIUIIEMBIMM ¥ TEPUOAVYECKM TIOATOIUISIEMBIMU ITOTPE6GEHHBIMM CBAJIKAMM.
A BOT HaJI 3ar1eYaTaHHBIMM B CTydae HapyIieHus achaabTOBOTO MOKPBITHSI MOKeT HaO/TIOaThCSI OUeHb
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Puc. 5. 06pasoBaHue, OKHC/IeHUue, coaepXxaHue MeTaHa B No4YBax U SMUCCUA B a'rMoctbepy B 3aBUCUMOCTHU
OT ra3ore0XMMM4YecKoi ONacCHOCTU U NOATONNSEMOCTU HOFPGGEHHI:IX CTUXMIHBIX CBANIOYHbIX FPyHTOB

McmoyHuk: rpadrKu MOCTPOEHBI MO pe3yNbTaTaM UCCIeA0BaHMI aBTOPOB CTaTby.

lpumeyarue. | — ra3ore0XMMMYECKM NOTEHLMANBHO OMaCHbIe FPYHThI, [| — onacHble rpyHThl, Il — noxapoonacHsle
rpyHTbl. B LBETHOM cTon6uke undpamm nokasaHbl MeanaHbl (418 KaHKA0ro ctonbuka obvem Boi6opku oT 5 o 24),
B MYHKTUPHbIX CTONBUKaX UndpaMmu nokasaHbl MaKCMMasbHble 3HaYeHWs nokasatens. 2d u 3d — npesbilweHne Go-

HOBbIX CpeAHenIaHeTapHbIX NoKasatenen B 2 1 3 pa3a COOTBETCTBEHHO.
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BBICOKAS SMMCCHSI MeTaHa B aTMocdepy 1 HakorieHue ero TaM Boinie OBYB2. Hamu 6b11a 0OHapy>keHa
TaKast BICOKAst SMMUCCUSI MeTaHa B aTMochepy 13-1of achanbTa B Ipoiiecce ero 6GypeHus. VI3 murepa-
TYPHBIX JAHHBIX 13BeCTHO [Kannucmosa u dp., 2005], 9T0 TI01006HbIE BETMUMHBI SMUCCUU MOTYT HAOJTIO-
IaThcs Ha monmroHax TBO, rae oHM CMJIBHO BapbUPYIOT B 3aBUCUMMOCTHM OT BO3pAcTa: MakCUMAaJIbHbIe
IOTOKM MeTaHa B aTMocdepy HabmomaoTcs ¢ Monoabix (5—10 jet) monuronos (0—9057 mr/m? B yac),
6oJee HM3KMe — MIpu Bo3pacTe 15 et u 60see (0Koo 1 Mr/m? B uac, pefko mo 150 mr/m? B vac).

IIpocTpaHcTBEeHHbIE 3aKOHOMEPHOCTH COEPKaHUSI U IMUCCUU YITIEKUCIOTO ra3a B pasindHBIX
THIIaX MOYB. 3HAUMMOTIO BK/IaZa 6aKTepuaJbHOrO OKMC/IEHNSI MeTaHa B IMOBBILIEHMEe COMepsKaHMsI
YIJIEKUCIOTO Ta3a B MCC/IeJOBAHHBIX [MOYBAX HAJl, CTUXUITHBIMY CBAJIOYHBIMM TeJIaMMU BBISIBIEHO HE
6b1710. DTO 0OYCJIOBIEHO TEM, UTO 60JIee BeCOMbIN BKJIA[] B €T0 COflepskaHe BHOCUT JbIXaHye KOpHeTi
pacTeHuit, a TaK)kKe MUKPOOPTaHM3MOB, pa3Jaralliyx oprannieckoe BemiecTBo [Cmazur, 2005]. Kak
TIPaBWJIO, SMUCCHUST YIJIEKMCJIOTO Ta3a OblyIa BhINIE B MOYBAX C HAMOOJBIIMM €ro comepskaHMeM B
BepPXHMX TOPU3OHTAX (puc. 4).

ConepskaHye YITIEKMCIOro ra3a B TEXHOT€HHbBIX TOPpU30HTaX MoYB 1 TI1O 1 sMuccust ero B aTMOC-
(epy He BBISIBWIM 3aBUCUMOCTM OT KOHI[EHTPALIMM ITOTO Ta3a B MOTrpebeHHbIX CBAJOYHBIX Tesax.
[Indpbl COOTBETCTBYIOT MPUBENEHHBIM Ha puc. 4. [lo-BuauMoMy, MHTEHCUBHOE MPOAYLMPOBaHMe
VIJIEKVCIOTO Ta3a COBPEMEHHOI ITOUBEHHOI 6MOTO U pacTeHUSIMM MMeeT GojIbIiliee 3HAUEHME, UeM
MUrpanys rasa ¢ ryouHsl. OnfHaKo camble BbICOKMe KOoHIeHTpauuyu CO,, Tak Ke KaK 1 MeTaHa, 06-
Hapy>keHbI B 3arevyataHHbiX TTIO.

ComepskaHue yIJIEKMCIOTO ra3a B aTMocdepe Mo MeIMaHHbIM 3HAaUEHMSIM HaJ, pasHbIMM y4acT-
Kamu BapbupoBaso B rpepenax 0,07-0,15% (mpu cpemgHerianetapHom 3HaueHuu 0,04% [Kntouessie
Kaumamuueckue nokazamenu, 2018]), 4eTKMX 3aKOHOMEPHOCTET BBISIBIEHO He Ob110. MakCHMaIbHbIe
KOHIIeHTpauuu B atmocdepe mocturany 0,2-0,4%, 4To CBSI3aHO C HAAMYMeM Ha3eMHOI'0 MCTOUHMKA
3arpsisHeHus (paboTaloIIero aBTOTPAHCIIOPTa WM CTPOUTEIbHOI TeXHNKM). HalmoMHUM, UTO TaKkue
KOHIIEHTPAaLVM, 10 MHEHUIO 3apYOEKHBIX YUEHbIX, CAMTAIOTCS HeOIaronpUsITHBIMU JIJIS 300POBbS
yesioBeKa.

ObpazosaHue, no2oWeHuUe U 3MUCCUS NAapPHUKOBbIX 24308 8 20p00CKUX N0Y8aXx,
CopMUPOBAHHBIX NPU 3ACbINAHUU U 3aCmpoLike NoltiMbl pexku®

CTpouTeNnbCTBO B MMOVIMax pek CONPOBOXKIAETCS MHKEHEePHO MOATOTOBKON TepPUTOPUM, HAIIPaB-
JIeHHOJ Ha TIOHVKeHYe YPOBHS TPYHTOBBIX BOJ. [0 Havaia CTpOUTENbCTBA IPYHTOBbIE BOZbI HA MC-
CJIeOBAaHHOM YJaCTKe pacIiojarajuch Ha YpoBHE He TTyOske 3 M, Ha HU3KOII TojiMe ¥ 3a60/109eH-
HOM y4YaCTKe OHM BBIXOIWIM HA TIOBEPXHOCTb. BosIbIliast 4acThb MoiiMbl 6bL1a TIOATOIIEHA, [TO3TOMY
repeJ CTPOUTEIbCTBOM OHA ObUIa 3aChIlIaHa MPUBO3HBIMM TEXHOTEHHBIMU TPYHTAMM, HEOLHOPO/I -
HBIMU TI0 COCTaBY U cBolicTBaM. C MOBEPXHOCTY OHU MMeNN CyIleCYaHblil 1 JIeTKOCYTJIMHUCTDIN Tpa-
HYJIOMETPUUYECKUIi COCTaB, comepskaan oT 5 1o 30% CTpOUTENBHOTO 1 GBITOBOrO Mycopa (06JIOMKMU
Kupnuya u 6eToHa, apMaTypy, ApeBecuHy, OUTOoe CTeKIIO, IVIACTUK, TTIONUITUIEH U AP.). MOUTHOCTb
HACBINM BapbupoBasia ot 1 1o 7 M. TTocie 3aChINIKM YPOBEHD I'PYHTOBBIX BOZ, OITYCTUJICS Ha ITYyOUHY
4-7 M, Ha GOJbIIEl YaCTV TEPPUTOPUM YAAIOCh M30AaBUTHCS OT IMOATOILIEHMS. JIOKAIbHbIE TIPU-
3HAKM TepeyBlIaskHeHnsT oTMeuanuch B TIIO, chopMMUpOBaHHBIX B HEITOCPEICTBEHHON OIM30CTH
K peKe B CeBepO-BOCTOYHOI YacTy yyacTka. [IToMMMO HaCBIITHbIX TEXHOT€HHO-PEKPEMEHTOTE€HHbBIX
OT/IOKEHWIA, HA JAHHOI TEPPUTOPUU UCTOYHMKAMY TTAPHUKOBBIX Ta30B MOTYT ObITh TIOrpeGeHHbIe
TIPUPOJIHbIE OpraHOTeHHbIe OTVIOXKEeHUSI (TOpd U carporieib), apeasibl X PaCIIpOCTPAHEHMs, BbISIB-
JIEHHbIE TI0 JAHHBIM T'e0JIOTMYeCKOro 00c/IeqoBaHMs*, MOKa3aHbl HA puc. 6, 7.

Ilo HavaJia CTPOUTEJIbCTBA Ha UCC/IeIOBAHHOV TEPPUTOPUM JOMUHMPOBAIY a/TI0OBMA/IbHBIE CEPO-
TYMYCOBBIE TIOYBBI B [IEHTPAJIbHOI [TOViMe U aJIJII0BMa/IbHBIE IePETHOHO-T/IeeBble B HU3KOIA Moiime.
B xo[ie MHKeHEepHOII MOATOTOBKY TeppUTOpMK co3nanbl Takue TI1O, KaK TMTOCTPAThI M OPTaHOIUTO-
CTpaThI, ITOCJIe 3aCTPOIKY U O6JIAaroyCTPOICTBA — PeIIaHTO3eMbl. X CBOVICTBA COOTBETCTBYIOT OITU-
CaHHbBIM B HavaJe CTaTb.

2 OBYB — opueHTMpOBOYHO He3onacHbIv ypoBeHb Bo3aencTBuS, cornacHo MH 2.1.6.2309-07 OBYB, ons MeTaHa
B aTMOC(epHOM BO3AyXe HaceneHHbIx MecT coctaBnset 50 Mr/m3.

3 B aTtom noapaspene ucnonb3oBaHbl Matepuansl pabotsl [flebeds-Lllapnesuy, 2017].

4 [laHHble MO YpOBHIO 3a/1€raHUS FPYHTOB, MOLLLHOCTM HACbIMHbIX FPYHTOB W HAIMYMIO B HUX MOrpebeHHbIX OpraHo-
reHHbIX OTNOXeHUI H6binn NpepocTaBneHbl cneunanuctamm 000 «HIL, «IkocTpoiireonorms». Xapaktepucruka
NMOBEPXHOCTHbIX TPYHTOB COCTaBNE€HA aBTOPaMu CTaTbM.
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Puc. 6. Kaptocxembl copepkaHusi MeTaHa B NoYBax (d), akKTUBHOCTU GaKTepuasibHOro OKMC/IeHUs MeTaHa (6)
M 3MUCCMM MeTaHa B aTMocdepy (6) Ha 3acbinaHHoMi noiiMe MocKBbI-pekn

MCmoyYHUK: KapTOCXEMbI MOCTPOEHbI aBTOPaMM CTaTbk HA OCHOBE PE3Y/LTAaTOB COBCTBEHHBIX MCCIELOBAHMIA.
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Puc. 7. KaprocxeMmbl coaepkaHus Yrnekuc1oro rasa B noysax (a)
1 ero aMmuccum B atMocdepy (6) Ha 3acbinaHHO noiMe MocKBbI-peku
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MCmoYHUK: KapTOCXEMbI NMOCTPOEHbI aBTOPaMM CTaTbM Ha OCHOBE PE3Y/IbTaTOB COOCTBEHHbIX MCCIEA0BAHMIA.

IIpocTpaHcTBeHHbIE 3aKOHOMEPHOCTH COCTABIAIONIMX IMK/Aa MeTaHa B pasamuHbix TIIO 3acki-
HaHHOJ moriMbl. CofepskaHMe MeTaHa B JIUTOCTPATaxX ¥ OPraHOJMUTOCTPATax CMJIbHO BapbUpOBa-
JIO TIO IUIOLIAAM M3-3a HEOTHOPOMTHOCTHM HACBITHBIX TPYHTOB M HAIMUMS ITOIPeGeHHbIX TOPHSIHBIX
otnoxkeHnit. OHO MMeJIO JIOTHOPMAaJIbHOE paciipefesieHne ¢ mpeobiafaHueM HU3KMUX 3HAUEHMUIA.
BoisBieHo craTtuctuuecku gocroBepHoe (p < 0,05) moBbIlieHMe comepskaHusl MeTaHa B Ipoduie
TTIO, chopMMUpPOBaHHBIX Ha TEXHOTEHHBIX I'PYHTAX, BKITIOUAIOUIMX MTOrpeGeHHble TOPDSIHbIE CION.
ODTOT apeasl BbiesIeTCsl Ha puc. 6a KpaCHOBATO-XXeATbIMY TOHAMM B BOCTOYHOJ yacT yyactka. Ha
JaHHOM y4acTKe KOHLIEHTpalys MeTaHa (MeayuaHa) B JIMTOCTpaTax cocrasisiia 3,0, B OpraHomn-
ToCcTpatax — 3,9 ppm, Toraa Kak B MecTax 6e3 TopdsHbIX cioeB — 2,7 U 2,9 ppm COOTBETCTBEHHO.
MaxkcumanbHbie 3HaueHMs gocturanu 20 405 ppm Hag TOPGSHBIMY OTIOKEHUSIMU U3-32 MUTPALIUN
aJUTOXTOHHOTO MeTaHa 1 6buti Hiske 6e3 Hux (3045,0 ppm).
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AKTUBHOCTH 6aKTepHraJbHOTO 06pa30BaHMsI MeTaHa HaXOAUIaCh HA CpeiHeM YPOBHE, COCTABIISIIA
o menuase 0,015 1 0,059 HI/T B 4ac B IMTOCTPATaX M OPTaHONUTOCTPATAaX COOTBETCTBEHHO. MaKCu-
MaJibHble 3HaueHus gocturanu 0,62 Hr/r B yac. [Ijis atux TTIO xapaKTepHbl 3HaUMMBbIe TTOJI0XKUTEb-
HbIe KOPPEJISIIIMOHHbIE CBSI3M aKTUBHOCTY 6AKTEPUATbHOTO 0Opa30BaHNsI METAaHa U COIEePKaHMsI Op-
raanydeckoro ymiepona (r = 0,62, p < 0,05).

B oTBeT Ha moCTYyIIJIeHME a/UIOXTOHHOTO MeTaHa 1 COOCTBeHHOe ero 06pa3oBaHMe B HYDKHEN yacTu
TeXHOT€HHBIX TOPM30HTOB JIMTOCTPATOB ¥ OPTaHOIUTOCTPATOB (GOPMIPOBAIMCH OMOTeOXUMIUYECKIEe
6apbephl 3a CYET OKMCJIEHNST MeTaHa MeTaHOTPOGHbIMYM H6akTepusiMu. [Ipy 9TOM CTaTUCTUUYECKH OT-
nuyatorces Tpu rpynnel 3Tux TIIO: nepBast — TIIO B ceBepO-BOCTOYHONM YaCTM ydacTKa ¢ HaMEeHb-
I1eji aKTMBHOCThIO GaKTepualbHOro okucieHus merada (10,4 £1,5 Hr/T B yac), BTOpasi B BOCTOUHOI
YacTy HaJ Morpe6beHHbIMM OpraHOreHHbIMU OTaokeHUsIMM (20,6 * 3,9 HI/T B Uac) U TPeThsl B I0T0-
3aTagHOM YacTy Haj Hanboiee CyXMMM ¥ 3aMYCOPEHHBIMM HACBIITHBIMM TpyHTaMu (36,6 £ 6,2 HI/T
B yac). MakcumasnbHble 3HaUueHMs OKMCIeHUS MeTaHa OTMevaInCh B IIepBOM U TpeThbeli rpyre (62,0
1 77,8 HT/T B 4aC COOTBETCTBEHHO).

OmMuccus MeTaHa B aTMocdhepy He MOAUMHSIIACH CTATUCTUYECKOMY 3aKOHY HOPMaIbHOTO pacIipe-
neeHus U 10 Me[iaHHbIM 3HaYeHusAM paBHsnachk 0 ayis mutoctparos u 0,01 mr CH,/M* B yac a1
OPTaHOJIUTOCTPATOB. dMuccus MetaHa go 0,04 Mr/m? B yac MOKeT HAGIIOOAThCSI B aBTOMOPMHBIX
MOYBAX I0KHOTAEKHO 30HBI, TO3TOMY CUMTAETCST HM3KOI [[laHukos u dp., 1992]. JlokaabHas MOBbI-
IIeHHas SMUCCUs MeTaHa B atmocdepy (6onbie 0,1 mr CH,/m? B uac) Habmomanach Bcero B 18% ciy-
yaeB B niepBoii rpytne TTIO, B 25% — Haj morpe6eHHbIMY TOPQSHBIMM ITPOCJIOSIMU U B 6% ClTydaeB —
B TpeTheit rpyte TTIO ¢ MaKCMMaIbHBIM 6aKTePUATbHBIM OKUCTIEHUEM.

B xome 6;1aroyCcTpoiicTBA TEPPUTOPUYM Ha ra30HAX ObUTM CO3AHbI PETVIAHTO3EMBI C PEKYJIbTUBA-
LIMOHHBIM TOpM30HTOM RAT, B KOTOpOM TpU BBICOKOM COZiep>kaHUM OpraHnuyeckoro yiepoaa (4,96 *
+0,56%) mpoucxoanio akTUBHOe 06pa3oBaHye MeTaHa ¢ MakcumyMoM 0,85 Hr/r B uac. B ropusoHTax
RAT 06pasyeTcst BTOpOit 6110Te0XMMUUECKIii 6apbep, OKUCISIONINI COOCTBEHHbI — aBTOXTOHHbI —
MeTaH, a TaKKe 3aBepLIAloLMii OKMC/IeHVe a/UIOXTOHHOTO MeTaHa, KOTOPBIMi He yTUIU3MPYeTCs
B TEXHOT€HHBIX TOPU30HTaX. AKTMBHOCTb 0AKTepMaTbHOTO OKMCIEHNST MeTaHa JOCTUTaIa O4eHb BbI-
COKUX 3HaUeHuit — 46,9 HI/T B yac. IMUCCKUS MeTaHa B aTMocdepy He IIpeBbllliana MPUPOIHbIe 3Ha-
YeHMsI MM OTCYTCTBOBAJIA, POMCXOAMIIO TIOTJIONeHIe aTMOChEePHOTO MeTaHa (puc. 68).

IIpocTpaHCcTBeHHBbIE 3aKOHOMEPHOCTHU COJAEP>KaHMA UM SMUCCUM YIVIEKUCIOTO ra3a B pas-
auunabix TIIO 3ackimanHo¥ moiitMbl. CoepskaHye YIJIEKUCI0TOo rasa B mpodwie TIIO cuabHO Ba-
PbUPOBAJIO TIO TIOMIAAU (PUC. 7a) Vi 3aBUCEJIO MPEeUMYIIeCTBeHHO OT Pa3/I0osKeHUsI OPTaHUUEeCKOTo
BellleCTBa B I'PYHTaX B a3pOOHBIX yUIOBMSAX. CyMMapHO IJIsl IMTOCTPATOB ¥ OPTaHOIUTOCTPATOB
3HaueHus KoHUeHTpauuu CO, B npoduie Huskue (Meguana 0,23%, cpennee 0,29 + 0,03), uto 06-
YC/IOBJIEHO CJ1a007i GMOJIOTMYECKOil aKTUMBHOCTbIO TEXHOT€HHBIX TOPU30HTOB. JIOKAJbHbBIE ITOBBI-
IeHust 00yCJIOBJIEHBI Pa3JIOKeHMEM BKIIOUEHMI OBITOBOTO Mycopa. B perianTo3eMax copepykaHue
YIJIEKUCIIOTO Ta3a IMOBbBINIAETCS 38 CUeT MHTeHCUDUKAIUM JesSTeIbHOCTM MUKPOOPTaHM3MOB, MU-
HepaM3aluyuy TOp(POKOMIIOCTHOTO MaTepuaa U AbIXaHus KOpHeii pacTeHuit. CpegHsIsl KOHILIEHTpa-
uus CO, B perutantosemax 0,38 *0,02% (makcumym mocturaet 0,9%).

OMucCHs YIIIEKMCIOTO Ta3a B aTMocdepy 6bUta MUHMMATbHA 3 IUTOCTPATOB M OPTaHOMMUTOCTPA-
TOB, IJle OHa CocTaB/sna B cpeguem (91,7 + 12,7 mr CO,/m* B yac, meguana 61,9 mr CO,/m* B vac).
/3 periaHTO3e€MOB OHA TOPas/o BhIllle, HAOIIOMAeTC sl CUIbHOE BapbUPOBaHME OT CPEIHMX 10 Upe3-
BbIUAHO BBICOKMX 3HaueHmit (317,6 + 41,9 mr CO,/m? B yac, MakcumaabHO 6o1ee 1000 mr CO,/m?
B yac ) (puc. 76). TeM caMbIM CO3JaHHbIE TIPU 6IaTOYCTPOIICTBE PEIJIAHTO3eMbI BHOCST CYIIECTBEH-
HbIVi BK/JIaJ, B OBbIIeHue copepxanns CO, B mpu3eMHoOI aTMocdepe.

06pasosarue, noznoweHue U IMUCCUS NAPHUKOBbIX 20308 8 20p0OCKUX NoY8ax,
COPMUPOBAHHBIX NPU PEKYNbMUBAUUU Noael GuabMpPayuu CmoyHsix 800

B MockBe CylIecTByeT OIBIT 3aCTPOVIKM IOJHOCTBIO PEKYJIbTUBUPOBAHHBIX TEPPUTOPUIA IIONe
GuUIBTpaIVY MYHUIIMITAIBHBIX CTOUHBIX BOJ, (JIto6mmHCKMe u JTlobeperikue moss). 1o peKyabTuBa-
MM OCHOBHBIM (paKTOPOM 3KOJIOTMUYECKOI OMACHOCTY TaKUX OOBEKTOB BBICTYIIAIN MBI CTOYHBIX
BoJI. TToMUMO 3arpsi3HEHMSI TSDKEJIBIMU MeTajuiaMu, hocopoM 1 a30TOM, B HUX MTPOUCXOIUIIO 06-
pa3oBaHMe 6Morasa Mpy pas3yioKeHNM OPraHNYeCKOTO BelleCTBAa B MepeyBIasKHEHHBIX BOCCTaHO-
BUTEbHBIX YCIOBUSIX. B mpoliecce peky/nbTUBaUuy osei GuabTpaluy oracHble UJIOBble OCAIKU
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YOAISIIOTCS M YTUIM3UPYIOTCs. KauecTBO MPOBOAMMBIX pabOT 00YC/IaBIMBAET TO, OYAYT JI 3TU TEP-
PUTOPUM TIPEACTABISTh KOJOTMUECKYIO OMAacHOCTb KaK MCTOUHMK MeTaHa M YIVIEKMCJIOTO rasa
B aTMocdepy My HeT. TO BO MHOTOM 3aBUCUT OT (QYHKIMOHMPOBAHMS MTOUB, (OPMUPYIOIIMXCST
B XO[Ie PeKY/IbTUBALIMY, B UaCTHOCTH, OT 00pa30BaHMsI, TOTPeB6IeHMs M SMUCCUY ITUX Ia30B U3 HUX.

IIpocTpaHCTBeHHbIE 3aKOHOMEPHOCTM COCTaB/ASIOIIMX IMKIa MeTaHa B pasanmuHbix TIIO pe-
KyJIbTUBUPOBAHHBIX Toeil duabrpanumu. B mpoijecce peKylIbTUBAIMY 3HAUMTEIBHO CHYDKAETCS
KOHIIEHTpalus MeTaHa, 00yC/JIOBIeHHAs ero aKTMBHBIM 00pa30BaHMeM B aHA3pOOHOI TOIIIe UIOB
CTOYHBIX BOJ (C LeJbIX MPOLEHTOB B WJaX [0 eAVMHUI] ppm B CO3JAaHHBIX JIUTOCTPATAX, OPTaHO-
JIUTOCTpaTax M pelulaHTO3eMax), SIMUCCUs MeTaHa B atMocdepy (B cpenuem ¢ 0,2-0,9 mo 0-0,01
mr CH, M* B 4ac), comepskanue B atmocdepe (¢ 37 10 2-3 ppm). Iy 1Pl XapaKTePHbI JIJIs JIeTHe-
ro nepuoga [Kulachkova, Mozharova, 2015].

B nuTocTpaTax B 3MMHMII TIepuoJ, MHOTAA HAaOMIOAAIMCh aHOMAaJIbHbIe 3HAUeHMsT MeTaHa B IMpo-
(ute, IpoSIBIISLIACh JOBOBHO BBICOKASI SMMUCCHS B aTMocdepy, coepskaHue B IPU3eMHOM CJIOe BO3-
JlyXa MOIJIO TIPeBBINIATh CpeHeIIaHeTapHOe POHOBOE Ha MOPSIOK (mabi. 1).

Ta6bnuua 1. Ce30HHas AMHaAMMKaA KOHLLEHTPaLMMK U SMUCCUM METaHa M YIIEKUCIIOro rasa
B TMNO peKkynbTUBMpPOBaHHbIX Nosei punbTpauum

KoHueHTpauus B npodune TMNO || SmMuccua B atmocdepy, KoHueHTpauusa B atMochepe
mr/ m2x yt
o
=
|_
CH,, ppm |co, % cH, |co, CHppm  [cO,%
BecHa 2,4-57.2 0,07-0,33 0,02-0,24 3,7-198 1,7-34 0,06-0,22
(31%) (62%)
2 | Neto 19-38 0,08-0,50 <0-0,02 <0-145 2,5-43 0,06-0,25
g (57%)
(%]
E OceHb 2,4-47,0 0,12-0,60 0-0,15 0-270 1,4-5,7 0,03-0,16
= (4%) (9%) (47%)
3uma 1,8-120,0 0,08-0,64 0-0,98 0-170 2,1-16,3 0,03-0,12
(7%) (7%) (44%) (7%) (13%)
BecHa 3,0-944,0 0,53-2,26 0,02-8,74 125-1900 |1,5-2,0 0,07-0,08
(12%) (100%) (62%) (25%)
)
& |Nleto 29-6,9 0,16-0,50 <0-0,01 <0-318 2,6-4,8 0,06-0,24
[=%
5 (95%)
(=]
E OceHb 3,4-16670 0,10-2,20 0-3,7 50-790 2,4-73 0,04-0,16
g (45%) (55%) (18%) (27%) (27%) (36%)
[+
Q.
© |3uma 4,5-2580 0,30-0,82 0,09-51,51 82-260 3,6-6,6 0,07
(25%) (75%) (50%) (25%)

lpumeyarue. B ckobkax AaHa 4acToTa BCTPEYAEMOCTM 3HAYeHWI (B %), NPeBbILLAIOLWMX 015 MEMAHA: KOHLEHTpa-
umm B noysax — 100 ppm; ammccum B atmocdepy — 0,10 mr CH,/m? B yac; KOHLEHTpaumum B aTMocdhepe — 6 ppm;
ona duokcuda yanepoda: KoHUeHTpaumun B noysax — 0,5%; ammnccumn B atmochepy — 500 mr CO,/m? B yac; KOHLEHTpa-
unm B atmMocdhepe — 0,1%.

McmoYHUK: BaHHble aBTOPOB.

B opraHonmTocTpaTax B XOJOMHBIA mepuop roga no 20% ompo6osanHbix TIIO xapakTepr3oBa-
JIUCh TTOTEHLIMAbHO OTNIAaCHBIM M Jake OIACHBIM COAEepP>KaHMeM MeTaHa, OUYeHb MHTEHCUBHON 3MUC-
cuelt ¥ HeKOTOPBIM HaKOIJIEHMEM B IIpM3eMHOM cjioe. TakuM 06pa3oM, yUaCTKM C OpraHOIUTOCTpa-
TaMU BBICTYIIA/IM MHAMKATOPAMM He BIIOJIHE YCIIEITHO TPOBeAeHHO peKylIbTUBAIMM, TIPU KOTOPOIA
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MMEJIO MECTO JIMO0 HEITOTHOE U3BSITHE 0CaIKa, MO0 IJIaHUPOBaHMEe TEPPUTOPUM BETIOCH C [TOMOIIbIO
TPYHTOB, B TOJIIIIe KOTOPBIX BO3MOKHO 06pa3oBaHMe KOMIIOHEHTOB 01orasa ¥ ero MUrpaims K 1mo-
BEPXHOCTY. IHTEeHCUMBHAS SMMCCHSI B BECEHHMIA ITePYOT, BEPOSITHO, ObIjIa CBSI3aHA C KOHBEKTVBHBIMMU
MOTOKaMM TIpU MIPOrPeBaHUM U UCCYIIeHUM TIOUB MOC/Ie 3MMHero nepuoja. 3MMOil MeTaH MOT BbI-
TeJISITHCS 110 TPeNIHAM, 00pa3yIoNMCS TPy 3aMep3aHuy IPyHTA.

MuHMMaIbHBIE [TOKA3aTeIM COMEPSKAaHMUSI M IMUCCUM MeTaHa B JIETHUI Iepuoj; 00yC/IOBIEHbI
HaunOOoJIbIlIei aKTUBHOCThIO 6aKTepUaJIbHOrO OKKcaeHus MetaHa B TITIO (puc. 8).

B mMosiofpIX peruiaHTo3eMaxX aKTMBHOCTb MeTaHOTeHe3a CpeIHero YpoBHSI OTMeuaeTcs B IOBepX-
HOCTHBIX ropusoHTax RAT (0,01-0,09 Hr/T B 4yac), CHMXKAeTCsS Ha MOPSIAOK B MOACTUIAIONINX Tec-
YAHbBIX TEXHOT€HHbBIX rOpu30HTaX. C TeueHueM BpeMeHU NPy MUHepaau3anyuu ToOp(OKOMITOCTHBIX
TOPU30HTOB MeTaHOTeHe3 B HUX yMeHbIaeTcs B 10 pa3. BakTepuanabHOe OKMCIeHNe MeTaHa B TOpy-
30HTaxX RAT MOnofbIX periaHTo3eMOB BbicOKOe (18—-20 HI/T B Uac), MPemnsTCTBYeT ero SMUCCUM B aT-
Mocdepy, CHIKAeTCsl C TeUeHMeM BpeMeH! B pasbl. B HDKeneXalux MUMHepaJIbHbIX TOPU30HTAX aK-
TUBHOCTb OKMC/IEHMSI MOKET CMJIbHO BapbMPOBATh B 3aBMCMMOCTY OT HAJIMUMS BKIIOUEHMI OCTATKOB
WUJIOBBIX OTJIOKEHMI B HVDKEIEKAIIMX IPYHTaxX B CpegHeM OT 3 4o 15 Hr/r B yac. DTOro oKa3bIBaeTCs
JIOCTaTOYHO, UYTOOBI periaHTO3eMbl ¥ CQOPMMUPOBAHHbIE 3 HUX BIIOCJIEICTBUM YPOUCEPOTYMYCOBBIE
TeXHOTEHHbIe ITOYBbI He SIBJISUIUCh MCTOUHMKOM MeTaHa B aTMoc(epy B JIeTHee BpeMs.

14,0
12,0 1
10,0
8,0

HI/T B 4ac

0,0 T
Becna Jlero Ocenb 3uma

[ Turoctpatsr OprasoyuToCTpaThl

Puc. 8. Ce30HHas AMHaAMMKA aKTUBHOCTU GAKTEpUANbHOrO OKUC/IEHUA METaHa (MeAMaHbl)
B TMNO peKkynbTMBMPOBAHHbIX Nonei GUALTPALUU CTOYHDBIX BOA,

McmoYHUK: BaHHble aBTOpPOB.

IIpocTpaHcTBeHHbIE 3aKOHOMEPHOCTHU COJEep>KaHUs U SMUCCUM YIVIEKMCIOTO ra3a B pasjiMYHbIX
TIIO peKyJIbTUBMPOBAHHBIX I0OeH (UIbTpaMuU. B JIeTHMIT mepuon He HaOGII0HAeTCs] OIacHbIX
KOHIIeHTpaluuit yriaekucioro rasa B nmpoduiae TIIO u sKCTpeMasbHO BBICOKMX 3HAUEHUI IMUCCUN
B aTMocdepy. B BeceHHMIT 1 OCEHHMIT TTepUOIbI, TIPU YBEIVYEHUNM BJIaSKHOCTM M 3aMeIJIEHUN MU-
rpauyu, npoucxogut Hakomienue CO, B Tomme TTIO, 0cO6€HHO OPraHONIMUTOCTPATOB, ¥ BO3MOKHBI
penxue (B 25-27% TIIO) MHTeHCUBHBIE BbIFEIEHNST B aTMOCGhepPY, KOTOpbIe OBICTPO pacCeuBaIOTCS
(maban. 1).

OMuccHs YIJIEKVUCIOTO ra3a HaubobIasi B IepBbIe TObI ITOC/Ie PEKYIbTUBAIIMM, TIO Mepe MUHe-
panm3anyy TOpGOKOMIIOCTHBIX TOPM30HTOB PEIUIAHTO3€MOB M TpaHCHOPMAIMM UX B CEPOTYMYCO-
Bble OHA CHIDKAETCs 10 TIPUPOAHBIX 3HaUeHMIi. [To HammMM gaHHbIM, 10 70% peKyabTUBUPOBAHHOI
TeppuTOpUM JIIOGIMHCKIX TT0Jel GUabTpauuy 15-1eTHero BO3pacTa elre UCIbIThIBAIOT BIMSHIE ajl-
JIOXTOHHBIX TTIOTOKOB MeTaHa ¥ YIVIEKMCIOrO Ta3a OT MOrpeGeHHBIX OCTATOUHBIX (PparMeHTOB MJIOB
CTOYHBIX BOJI. Ha TeppuTopusix 30-eTHero Bo3pacra 3TOT IPOLIEHT CHUKAeTCsI 10 25.

3aknoueHue
Ha ocHoBe mpecTaB/IeHHbIX MaTePMUAIOB MOKHO CIe/aTh CJIeIyIoNIye BhIBOAbI. [OPOICKIe TIOUBHI,

BBITTOTHSISI 9KOJIOTMYecKye GYHKLINM, TTPEISITCTBYIOT ITOCTYIIJIEHUIO TAPHMKOBBIX 'a30B OT ra3oreHe-
PUPYIOIIMX CJIOEB, TOTPeOEHHBIX B TOJMIIE HACBITTHBIX TPYHTOB, 00Pa30BaHHBIX ITPU CTPOUTETLCTBE.
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Tak, Haf, CTUXMITHO 06Pa30BaHHBIMY CBAJIOYHBIMU TeIaMM B ropofie Hambosee 3hHeKTUBHO yTU-
JM3anysi MeTaHa MPOUCXOIUT B JIETHUIA TIePUOJT B aBTOMOPGHBIX YPOMCEPOTYMYCOBBIX TEXHOTEHHBIX
MouBax, ypbaHo3eMax TEXHOTEHHBIX M peIlIaHTO3eMaX. IMUCCHUM B aTMocdepy, Kak MpaBuio, He
MIPOUCXOAUT Jaxe TPy GOPMMUPOBAHNUY TIOYB HA MOIIHBIX 3arPsI3HEHHBIX TPYHTAX. YXY/IIEHNE 110-
YBEHHBIX CBOJMCTB B OPTaHO- M JIATOCTPATax, B ¢J1aBOPa3BUTHIX IOUBAX, [IPY IIOATOIIEHNH, 3arpsi3-
HEHMM JIETKOPACTBOPMMBIMM COJIIMM ¥ 3aIleUaThbIBAHMM CHMKAET UX OKUCIUTETbHYIO aKTUBHOCTD
U TIOBBIIIAET BEPOSITHOCTh IMUCCHUM MeTaHa B aTMocdepy. VccienoBaHys TIOATBEPAVIIN, UTO SMIC-
CUSI YIJIEKMCJIOTO Ta3a 3aBUCUT OT ero 06pasoBaHusI B TIOUYBAX M IPYHTAX, YCIIOBMIA YBIasKHEHMSI, IbI-
XaHMSI TOUBEHHBIX MMKPOOPraHM3MOB U pacteHuii. Kak mpaBusio, oHa HauOOsbIIast B JIETHUI TIepu-
o[ ¥ B Haubojiee a3pUPOBAHHBIX, [YMYCHPOBAHHBIX IIOYBAX C XOPOIIO Pa3BUTON PaCTUTEIbHOCTHIO.

Ha 3achIlaHHBIX TIOMMax BBISIBJIEHBI ITOXOXKME 3aKOHOMepHOCTH. I[TouBeHHOe GaKTepuaabHOe
OKMCJIEHVE OTBEYA/I0 Ha IIOTOKM MeTaHa 13 6oJiee IiTy6OKMX CI0eB IMOBbIIIeHMeM KaK MUHMMYM
B 2 pasa 10 CPaBHEHMIO C X OTCYTCTBMEM. JIMTOCTPATHI M OPraHOIMUTOCTPATHI TIEPEXBATHIBAIN aJl-
JIOXTOHHBIE TOTOKM He BCETAa AOCTaTOUHO 3 (HEeKTUBHO, HAOTIOIANNUCE JIOKATbHbIE BCIJIECKY ITOBBI-
IIEHHOJ SMMCCUM MeTaHa B aTMocdepy, TOrma Kak cucTeMa 6110reoXuMUIecKux 6apbepos, chopmMu-
pPOBaHHAas B PeIIaHTO3€Max, TIOJIHOCThI0 aCCUMMWIMPOBAJIA TIOCTYMAIINIA 1 COGCTBEHHbBINI METaH.
OmHAaKO periaHTO3eMbl, OCYIIeCTBJISISI CTOK MeTaHa, BhICTYITaIM 3HAUMTEIbHBIM ICTOUHMKOM YIJIe-
KICJIOTO Ta3a B aTMocdepy.

[TouBbI PeKYIBTUBUPOBAHHBIX MOTEH GUIbTPALVIY B JIETHUIA TIEPUOT, KK ¥ Ha TIPEIBIAYIINX 00b-
€KTax, OCYIIECTBJISIOT CTOK METaHa, a B XOJIOMHOE BpeMsI T0[la MOTYT ITPEJCTaB/IsITh HEKOTOPYIO OTIac-
HOCTb JIJ151 3arpsi3HeHMsT aTMOC(hepbl TaPHUKOBBIMYU Ta3aMMU.

BbIsIB/IEHHbIE 0061IMe 3aKOHOMEPHOCTY B QYHKIMOHMPOBAHUY TOPOACKUX MTOYB MCCIeq0BAHHBIX
00BEKTOB TIO3BOJISIIOT MPEIJIOKUTh HEKOTOPbIe PEKOMEHAAIIMY 110 YMEHBIIEHUIO TTIOTOKOB MapHu-
KOBBIX rasoB B aTmocdepy. Heo6xoaMo OpraHmn30BbIBATh CTPOIMIi KOHTPOJIb HA, MCIIO0Ib3YEeMbIMMU
TPYHTaMU [PY CTPOUTENILCTBE, OHY HE JOJIKHbBI COEP3KAaTh OPraHNUeCKOTO MyCOpa, PasoXKeHne KO-
TOPOTO IPUBOAUT K BBIJIENIEHMIO TIAPHUKOBBIX ra30B. IIpu 6;1aroycTpoiicTBe TepPUTOPUIT HEOOXOIM -
MO OCYIIIaTh [TepeyBJIaKHEHHbIE YUaCTKM, COKPALATh IUIONAAb 3a11€9aTaHHOCTH, MCIIONb30BaTh aJlb-
TepHATUBHbBIE aC(HaTbTOBBIM MTOKPHITUSIM MaTePUasIbl PU CO3TAHUY HOPOXKEK, HA3€MHBIX TAPKOBOK
IJIsI aBTOTPAHCIIOPTa, 06ecreunBalolie aspalinio HaxomsIMXCS IO HUMM TPYHTOB. [ CHYsKEHMSI
SMUCCUM YIJIEKUCIOTO rasa Mpy pasJioskeHny TOPGHOKOMIIOCTHBIX Cy6CTPATOB, MCIIOAb3YEMbIX /IS
ra3oHOB, TpeOyeTcst pa3paboTKa albTePHATUBHBIX TIOYBOIPYHTOB.
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MpunoxeHune 1
TepMuHbI M onpeaeneHus

ABTOXTOHHbI€ METaH M YINEeKUCAbIN ra3 — rasbl, 06pasyoLmecs HenocpeacTBEHHO B CAaMOM NoYBe B Npo-
Liecce TpaHCPOPMaALMU HAXOLSALLErOCs B HEM OPraHMYecKoro BeLLecTBa.

ANNOXTOHHbIE METaH U YIAEKUCbIN Fra3 — rasbl, IPUBHECEHHbIE B MOYBY M3 HMKENEeXallMX no4soobpasy-
IOLLMX NOPOL M MOACTMNAIOLLMX FPYHTOB.

JIutocTpaTbl — HacbiMHble MMHEpPaNbHbIE TPYHTbI: OTBa/bl BCKPbIWHbIX M BMELLAOWMX NOPOL FOPHOA0-
6bIBAOLLMX U CTPOUTENbHBIX NPELNPUATUIA, TPYHTOBbIE HACLINWU W BblpaBHEHHbIE TPYHTOBbIE MIOLAAKM,
cospatoLimecs npu paspaboTke M 0OYCTPOIMCTBE MECTOPOXAEHMI NONE3HbIX MCKOMAEMBbIX, CTPOUTENLCTBE
nocenkoB M nNpoy. OTHOCATCS K TEXHOTEHHbIM MOBEPXHOCTHbIM 06pa3oBaHuaM [Knaccugukayus u duazHo-
cmuka noye Poccuu, 2004].

OrneeHne — npouecc MeTaMopduyeckoro NnpeobpasoBaHns MUHEPANbHOW NOYBEHHOW MACChl B pe3ysb-
TaTe NOCTOSIHHOMO WM NMEepPUOAUYECKOro NepeyBaaXHeHus, MPUBOASLLErNO K CUIbBHOMY Pa3BUTUIO BOCCTA-
HOBUTENbHbIX MPOLLECCOB, MHOTAA (MM NOKANIbHO) CMEHSEMbIX OKUCIUTENbHBIMU; MPU3HAKKU OrNIeeHUs —
CM30BaTble U 3e1IeHOBATbIE TOHA OKPACKW, OXPUCTO-PXKaBble NATHA, KOHKpeLun 1 npuMasku [PosaHos, 2004,
c. 359].

OpraHonuTocTpaThl — CMELLAHHbIN HECOPTUPOBAHHbLIA OPraHOMMHEPAsNbHbIM MaTepuan. 3T0 MOryT ObiTb
MCKYCCTBEHHbIE CMECM OPraHMYeckoro M MMHEPAbHOrO MaTepuMana, a Takke ryMyCMpOBaHHbIM MeKo3e-
MWUCTbIM MOYBEHHbIA MaTepuas, NpeaBapUTENIbHO CPe3aHHbIN M CKIAAMPOBAHHbIN N5 NOCNeayoLLen pe-
KynbTuBaLm. OTHOCATCS K TEXHOTEHHbIM MOBEPXHOCTHLIM 06pa3oBaHuaM [Knaccugukayus u 0uazHocmuka
nous Poccuu, 2004].

MenoseMbl ryMycoBbie — C1abopa3BuTbie MOYBbI, MPOPUIIb KOTOPbIX COCTOUT M3 F'YMYCOBO-C/1abopa3BUTOro
ropusoHTa (W, MOLHOCTb MeHee 5 CM), 3aneratLLero HenocpeaCcTBEHHO HA PbIXJIbIX OTNIOXKEHUSAX TSXKENOro
(FIMHKCTOrO M CYrMUHUCTOrO) rpaHyNoMeTpUYeckoro coctaBa [Knaccugukauus u duazHocmuka noys Poccuu,
2004].

Mcammo3eMbl ryMycoBble — C/1ab0opa3BuTbie NOYBbI, MPOdUIb KOTOPbIX COCTOMT U3 T'yMyCOBO-CNabopas3Bu-
Toro ropusoHta (W, MOLLHOCTb MeHee 5 CM), 3anerarLLero HenocpeacTBEHHO HA Nec4yaHom no4Ysoobpasy-
loLLLEeM NopoAe rpaHyNoOMeTpUYeckoro coctasa [Knaccugukayus u duaeHocmuka noys Poccuu, 2004].

65



C.A.KYNTAYKOBA, A.N. NEBEAb-LWWAPNEBNY, H.B.MOXAPOBA,A.M. HUKOJTAEBA
POJIb TOPOACKMX MOYB B PETYIMPOBAHUN SMUCCUN MAPHUKOBbBIX TA30B B ATMOCDEPY

66

MoTeHUuMOMETpUUECKUI METOA, — 3NEKTPOXMMUYECKMI METOZ aHAIM3a, OCHOBAHHbIM Ha 3aBUCMMOCTM MNO-
TeHUMana 3N1eKTpoaa OT aKTMBHOCTM (KOHLEHTPALIMM) ONpefensieMoro MoHa [Teopus u npakmuka xumuye-
cKk020 aHanusa noys, 2006, c. 66].

PennanTosembl — LiefieHanpaBaeHHO CO34aHHble 06pa3oBaHus (3eMU, pEKYNBTUBUMPOBAHHbIE [aBHbIM 00-
pa30M NOJ, CeNbCKOX03SMCTBEHHOE MCMONb30BAHME), KOTOPbIE XapaKTepU3yoTCs 3a/leraHueM ryMyCMpPOBaH-
HOTO WM MUHepanbHO-OpPraHMYeCcKoro MI0LOPOLHOIO 105t HAa NpeaBapuTeNbHO MOArOTOBAEHHOM (06bIYHO
CNNaHWPOBAHHOW) MOBEPXHOCTU HAPYLUEHHBIX FPYHTOB, B TOM YMC1e HACbIMHbIX. OTHOCATCS K TEXHOTeHHbIM
MOBEPXHOCTHbIM 06pa3zoBaHuam [Knaccugukayus u ouaeHocmuka noye Poccuu, 2004]. MetoT amarHoctuye-
CKMI ropn3oHT RAT — HaCbIMHOM KOMMOCTHbIM, TOPGOKOMMOCTHbIM UM FYMYCMPOBAHHbIM MaTepuan, UCnosb-
3yeMblii AN peKynbTMBaLMK 1 CNabo M3MEHEHHbIM No4BoobpasoBaHueM [lIpokogeesa u dp., 2014].

PekpemeHTOreHHblit Matepuan — (0T naT. Recrementum — oT6pPOChHI, HEYNCTOTBI, MycOpP) BLITOBOM Mycop
(ctekno, bymara, CMHTETUYECKME NMPOAYKTbI, MULLEBbIE OTXOAbI, TEKCTUIbHbIE MaTepPUasbl U NPoY.), CTPOU-
TeNbHbIA Mycop (KMpMWY, LEMEHTHas KPOLUIKa, ApeBECUHA U T.4.), MaTepMan 0CaLKOB CTOYHbIX BOA,

Yp6aHo3eMbl (CUH. yp6OCTpaTo3eMbl) — CMHIUTOrEHHbIE FTOPOACKME MOYBbI, 06pa3yloLmMecs npu nocre-
MEeHHOM MOCTYNAeHUU HebOMbLWMX NOPLMIA «NOPOLHOro» cybcTpata U B Hanbonbluer CTeNeHU COOTBET-
CTBYHOLLME TOPOACKOM cpene. TepMuH «ypbaHo3em» npeanoxeH M.H. CtporaHoBoli ¢ coasTopamu. Umetot
LMarHOCTUYECKMI NOBEPXHOCTHBIN CEPOBATO-0YpPblii FOPU3OHT YpOUK, XapaKTEPUCTUKM KOTOPOro Noapob-
HO onucaHbl T.B. [pokodbeBoi ¢ coOaBTOpaMu. [NaBHbIE U3 HUX: MOLLHOCTb (60AbLUEe 5 CM HA TEXHOTEHHbIX
cybcTpaTax, He MeHee 40 CM — Ha eCTeCTBEHHbIX MOYBEHHbIX FOPU30HTAX), COLepXKaHue apTedakTos bonee
10%, npn3HaKM CNOUCTOCTH, peakLms Cpeabl OT HEMTPaNbHOW A0 WeN0YHOM, YacToe BCkunanue ot HCL, co-
LepXaHue 3arpssHatoLWwmx Belwects He 6onee 2MK/O0K, noBbileHHOe cogepxaHue docdopa. Boigensior
Tpu TMNA: cobcTBeHHO ypbaHo3eMbl, ypbaHo3eMbl Ha norpebeHHbIX NoYBax M ypOaHO3eMbl TEXHOTEHHbIE
[[Ipokogeesa u op., 2014].

Yp6uceporyMycoBbie TEXHOFeHHble MOYBbI — MOJIOfblE FOPOACKME MOYBbI, PA3BMBAOLLMECSH HA TEXHOTEH-
HOM Ccy6CTpaTe, MMeloLLME NOBEPXHOCTHbIM CEPOryMYCOBbI FOPU3OHT, MOLLHOCTbIO 6onee 5 cM, ¢ ypbuko-
BbIMM MPU3HAKaMM, HO HEAOCTATOYHbIMU NSl BbIAEEHUS AMATHOCTUYECKOTO FOPU30HTa YpOUK.
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Abstract

The article is devoted to modern issues of greenhouse gas emissions into the atmosphere in the urban environment and

the identification of the role of soils in regulating this process. Three types of potentially gas-generating objects were
investigated: territories over buried natural landfill layers, construction sites on a river floodplain and reclaimed wastewater
filtration fields. For each object type, the types of dominant soils, their physical, chemical properties, and the ability to
generate and oxidize methane, produce carbon dioxide were determined. We demonstrate that more developed Urbic
Technosols (Humic), as well as Urbic Technosols (Folic) created during the landscaping, more efficiently utilize allochthonous
methane fluxes than Urbic Technosols (Transportic) and underdeveloped soils. Emissions of methane to the atmosphere

from the first group of soils are not observed, but they serve as a more powerful source of carbon dioxide in the atmosphere
compared to the second group of soils. Sealing, over compaction, salinization, flooding of urban soils reduce their oxidative
ability and increase the probability of methane emissions into the atmosphere.

In connection with the growth of industrialization, cities are becoming increasingly important in the circulation of substances
in nature. Cities act as sources of greenhouse gases, which are emitted by industry, road transport, landfills,and urban soils.
Due to the increase in population density, there are more and more areas with unfavorable environmental conditions, such as
overmoist floodplains, filled ravines, unauthorized waste dumps, and reclaimed filtration fields are being built up. Urban soils
in such areas are sources of and sinks for methane and carbon dioxide.

Takeaway for practice: This study is important for understanding the contribution of urban soils to greenhouse gas emissions,
which is still unknown. The results can be used in the development of recommendations for the reclamation of potentially
dangerous geochemical gas areas used for construction.

Key words: methane; carbon dioxide; technogenic soil; biogas; greenhouse gas emission; functioning of urban soils
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Abstract

Growing urbanization poses an enormous challenge to city planners. Noticeable effects of the increased population density
in cities include housing shortages, rising real estate prices, increased traffic, air pollution, shortages of green spaces and
attractive public spaces, the rising cost of urban infrastructure and the risk of social tensions. Especially in dense urban areas,
public open spaces (squares and streets, urban parks and spacious recreational areas) have become increasing important.
Their design, functionality and the adaption to the needs of the residents significantly influences the quality and atmosphere
of urban coexistence. The consideration of quality criteria is essential for the creation of sustainable, livable and smart

open spaces. Modern approaches to sustainable planning in urban areas and the versatile aspects of state-of-the-art open
space design are the core themes of this article. General aspects of landscape planning in Austria and selected best practice
projects in the context of urban development are presented.

This article gives an overview of open space planning in Austria. To be successful, projects must consider the specific needs of
city districts, which requires tailor-made approaches and an interdisciplinary planning team. To be accepted and adequately
used by the public, projects must be based on a detailed analyses of the spatial, natural and social conditions.

Takeaway for practice: The complex and diverse challenges of open space planning in Austrian cities can be seen

as representative for other cities, as certain urban trends occur (in slightly altered dimensions) all over Europe or on an even
bigger scale. Selected best practice urban planning projects, which have been realized by freiland Environmental Consulting
CE Ltd, based on state-of-the-art principles, demonstrate modern planning approaches to tackling these challenges.

Key words: open space planning; urban development; quality criteria; landscape architecture; resource-efficient planning;
stakeholder integration; urban planning instruments
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Introduction

state that the population in cities will continue to rise steadily, driven by ongoing migration

into urban areas. The degree of urbanization, measured by the share of city dwellers of the total
population, was just under 66% in Austria (in 2016) and the EU average was 75% [Statistik Austria,
2017]. Noticeable effects of the increased population density in cities include housing shortages,
rising real estate prices, increased traffic and air pollution, shortages of green spaces and attractive
public spaces, the rising costs of urban infrastructure and the risk of social tensions [Hammerl,
Berkhout, Oswald, 2016].

In increasingly dense urban areas, the importance of open spaces (squares and streets, urban
parks and spacious recreational areas) is growing. How they are shaped, how they function and how
they meet the diverse needs of residents, significantly influences the quality and atmosphere of ur-
ban coexistence. Open spaces are important places of encounter and interaction, but also of leisure
and recreation. Improving the quality of life in cities means creating new recreational areas, but also
providing high-quality green and open spaces in the immediate living environment of residents.

The challenges of open space planning in European cities are complex and diverse. Forecasts

Szenario

1869-87 1938 2050

Fig. 1. Density of residential areas (red) and green spaces in Graz

Source: [freiland CE Ltd., spaceunit Network, 2005].

The consideration of quality criteria is essential for the creation of sustainable, livable and in-
telligent open spaces. The participation and cooperation of all stakeholders (authorities, planners,
property developers, residents) creates and ensures the quality of open spaces, also contributing to
more efficient development. Modern, smart planning concepts must meet today’s requirements and
therefore be constantly adapted and monitored.

The following principles are of particular importance in modern open space planning:

— The creation of high-quality open spaces

— Sustainable planning for all ages and social classes

— Safeguarding and linking green spaces

— Sustainable mobility

— Stakeholder participation and governance

— The lowest possible resource consumption, low emissions

Landscape planning and open space planning are key disciplines in the planning of urban open
spaces. freiland Environmental Consulting CE Ltd. is strongly involved in urban planning in Graz,
Austria. The focus of freiland’s expertise lies in the field of ecological planning, thus the work is
based on a detailed analyses of spatial, natural and social conditions. It is indispensable to con-
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stantly adapt to changing conditions in the fields of landscape, urban and regional planning and to
establish modern planning approaches. freiland’s approach to creating the highest possible quality
of open spaces while meeting the targets of resource-efficiency, has been applied successfully in
many urban development projects in recent years.

Core Themes and the Structure of the Article

The versatile aspects of state-of-the-art open space planning are the core themes of this article, with
in depth discussion of the following four topics:

— The definition of the qualities of open spaces

— Safeguarding green spaces

— Urban mobility

— Stakeholder participation

The article is structured in three parts. The first part includes an introduction to the general
aspects of landscape planning in Austria, outlining federal regulations, responsibilities and jurisdic-
tion and providing an overview of applied planning instruments.

The theoretical framework of modern open space planning in the context of urban development
is discussed in the second part.

Selected best practice urban planning projects, which have been realized based on these princi-
ples and integrated into local contexts, are presented in the final part. The planning approach for all
projects is based on detailed analyses of spatial, natural and social conditions in order to establish
resource-saving infrastructure while meeting the target of creating the highest possible quality of
open spaces.

All projects are located in Graz, Austria’s second largest city and have been realized in coopera-
tion with freiland.

Open Space and Landscape Planning in Austria

In Austria, landscape architecture is regarded as a technical-scientific and aesthetic-creative
discipline that seeks to reconcile socio-cultural, ecological and economic goals. The job description is
diverse, ranging from planning and design, through process-accompanying and oversight activities.
It also includes conceptual and theoretical engagement with the landscape and land-use interests
[OGLA, 2018].

Responsibilities and Jurisdiction

In Austria, landscape planning matters are dealt with by federal states, including the regulation of
the legal framework, although the specifications of the authority’s responsibilities are not included.
The Environmental Protection Act, the Spatial Planning Act, the Nature Conservation Act and the
National Park Act are the most important legal bases of landscape planning. Higher level state laws
are the Environmental Impact Assessment Act and EU guidelines.

Diverging federal state laws mean that landscape planning is dealt with differently in each federal
state in terms of planning procedures, responsibilities and implementation — thus tasks, scale and
planning depths vary to a certain degree. In general, landscape planning is part of other planning tools
and categories (e.g. spatial planning, development or land use plans of different planning bodies).

The Landscape Program is a strategic planning instrument for landscape planning at the supra-
regional level, whereas the federal state acts as the planning authority. It regulates and establishes
the requirements and measures of nature conservation and landscape management. Further, it de-
picts them in consistent and nationwide maps.

Map scale: 1:200.000 — 1:100.000

The Federal State Development Program is a spatial planning instrument used at the supra-re-
gional planning level. The federal state acts as the planning authority. It sets specific spatial plan-
ning principles and objectives and outlines long-term development goals. It further lists regions for
the elaboration of regional development programs, including guiding principles for spatial develop-
ment concepts and plans.

Map scale: 1:200.000 — 1:100.000.
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Regional Development Programs are legislative decrees of the federal state government. They en-
able favorable spatial and functional developments in each planning region in accordance with spa-
tial legislation. The main aspects of the Regional Development Programs are the specification of
supra-regional development goals, the documentation of public interest, the allocation of financial
resources and guidelines for municipal spatial planning [Land Steiermark, 2018].

Map scale: 100.000 — 1:50.000

The Landscape Framework Plan implements landscape planning objectives at the regional level. It
provides guidance to measure and assess existing protected goods, for either the entire federal state
or specific regions. Planning authorities are the federal state and regional associations. The basis of
the Landscape Framework Plan is the federal nature conservation law [Land Steiermark, 1976].

Map scale: 1:50.000 — 1:25.000

The Landscape Plan is the main instrument of landscape planning at the level of cities and mu-
nicipalities. The main aim of the Landscape Plan is to provide guidance for future settlement devel-
opments, the safeguarding of undeveloped corridors, and forest and nature conservation areas. The
goals and principles of nature conservation and landscape management form the basis for the devel-
opment of the Landscape Plan, which is continuously updated according to current developments.

Map scale: 1: 15.000 — 10.000

Urban Landscape Planning

Amidst overall planning initiatives at European, national and regional level, attempts are being
made to design cities according to modern planning principles. Improving the quality of life in cities
means developing new recreational areas for leisure activities, but also providing high-quality green
and open spaces within settlement areas and returning open spaces to residents.

Green and open space planning are indispensable elements of sustainable urban development
and need be considered at the urban planning level. Safeguarding green infrastructure is a major
task in the development of new districts. In urban planning competitions, in master plans and in
the elaboration of zoning and development plans, these green and open spaces are key elements. In
Austria, various planning instruments regulate the design of cities locally.

The Urban Development Plan is binding for urban policy and administration. It serves as the
basis for all future decisions concerning the spatial development of the city. Numerous measures to
be implemented by the municipal administration, the districts and other private and public actors,
are specified in the plan. It further outlines the requirements of other bodies and entities that are
crucial for the achievement of the goals set.

Furthermore, the plans define the guiding principles and concepts of specific initiatives, for ex-
ample, multimodal mobility, integrated spatial energy planning or the “greening” of a densely built-
up urban area. The contents serve as the basis for further specific guidelines, urban planning con-
cepts, master plans, and zoning and development plans.

Open Space Concepts provide general statements about the natural conditions in the community
and contribute to the reduction of land use conflicts. These concepts are the basis for decisions
in terms of community development, both for better reasoning in land use planning (e.g. priority
zones, no-go zones) and for specific planning projects.

A Master Plan provides strategic development goals for the medium-term and is usually drawn up
in close collaboration with the residents. Due to their legal informality master plans vary in terms of
content. A master plan for the development of a district or a residential building area is usually the
result of an urban design competition, it defines construction zones and open spaces, determines
the functions and qualities of the green and recreational areas and sets implementation timeframes.

Master plans form the basis for legally binding zoning and building development plans or even
urban development contracts. For large-scale projects they define the strategic environmental as-
sessment requirements and clarify the spatial compatibility.

The Zoning Plan is legally binding and determines how areas are to be used during a specific plan-
ning period to achieve the development goals of the community, which are defined within Develop-
ment Concepts.

Map scale: 1: 5.000.
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The Building Development Plan specifies how
the designated building areas are to be devel-
oped. It regulates the spatial distribution and de-
sign of built-up areas and open or green spaces,
and the type and extent of these elements.

Map scale: 1:1.000

Quality Criteria and Key Aspects
in Open Space Planning

Defining the Quality of Open Spaces

Open spaces in an urban context are undeveloped
areas, regardless of whether they are sealed,
unsealed or landscaped. Although the term
‘open space’ includes green space structures, it
is often referred to as green and open spaces to
emphasize the importance of greenery in urban
areas [Magistrat der Stadt Wien, 2015].

The quality and atmosphere of urban coex-
istence is significantly influenced by how open
spaces are shaped, how they fulfill functions and
how they meet the diverse needs of urban resi-
dents. Future population development will pose
new challenges to open spaces due to changing
and diversifying demands. Coping with those
challenges requires tailor-made approaches.
In central urban areas the adaptation of pub-
lic spaces to meet diverging requirements will
be the main challenge. On the other hand, new
neighborhoods will need to provide sufficient
open space to enable the vitality and urban di-
versity characteristic of well-organized city dis-
tricts.

According to the principle of sustainable
planning, the valuable is to be conserved, the
tired is to be renewed and the outdated is to be
transformed. Furthermore, measures need to
be taken to strengthen equity and social bal-
ance. Especially for children and the elderly,
recreational areas, such as small parks and at-
tractively designed public spaces, are of utmost
importance. They form the basis for social co-
existence within the district and are important
in enabling elderly people to live an active and
self-determined life in their own district for as
long as possible.

Urban areas are characterized by being high-
ly built-up and having a wide variety of services
(e.g.infrastructure, workspaces, housing, cultur-
al and leisure facilities). In terms of open spaces,
the demands of their utilization are highly vari-
able depending on the user group. As a result,
urban open spaces also have an increased need
for maintenance.

Planning instruments

* No Austrian-wide
planning instrument

Landscape Program
1:200.000 - 1:100.000

Federal State Development
Program
1:200.000 - 1:100.000

Federal State

Regional Development Program
1:100.000 - 1:50.000

L]

Landscape Framework Plan
1:50.000 — 1:25.000

Landscape Plan
1:15.000 - 1:5.000

Development Planning
1:10.000 - 1:5.000

sjuawnujsul Suluueid s18ajens

* Open Space Concept
1:2.500 - 1:500

Detailed planning

Object planning

Fig. 2. Planning instruments in Austria

Source: [freiland CE Ltd.].

North-Park
Ecology, Leisure and Recreation

City Centre

Connection City & River

City — Beach
Improvement of the settlement areas,
Recreation on the waterfront

Floodplains of the river Mur
landscape park, recreation area

Fig. 3. Masterplan “Lebmur”, defining functions and qualities of river

stretches and their surroundings

Source: [freiland CE Ltd., spaceunit Network, 2005].
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Colekirrenagemant GmbH

TOVATT ARCHITECTS & PLANNERS AB

In Zusarnmanr b mit N

Fig. 4. Green and blue infrastructure in the city development area Aspern, Vienna; Master plan Aspern —
“The Lake-city of Vienna”

Source: [Team Tovatt Architects & Planners AB, 2005].

The various open spaces within a city, including streets, squares, parks and green spaces, are
defined as the public space which enables social interaction for all residents. As cities become more
anonymous, this informal, social platform is of particular importance. Open space planning dif-
ferentiates between residential areas, neighborhoods and higher-level open spaces . Their required
size and accessibility increase (towards higher-level spaces). User pressure and maintenance re-
quirements decrease with the size of the open space. Extensive “natural” recreational areas or parks
therefore always require a certain minimum size (e.g Donauinsel in Vienna, English Garden in Mu-
nich, Central Park in New York). Small extensive succession areas in densely built-up areas quickly
become crowded, dirty, unhygienic and not very desirable for residents.

Especially for densely populated districts with small open spaces, thoughtful design and flex-
ibility are required to meet the demands of diverse user groups. A mixture of public, semi-public
and private open spaces in residential areas enables the creation of identity and contributes to the
avoidance of conflict.
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Fig. 5. Multifunctual open space structures in residential areas

Source: [freiland CE Ltd.].

The responsibility for care and maintenance also plays a role here, which brings more social
control and thus eases the burden on the public. While for streets, maintenance is clearly the re-
sponsibility of the city administration, the situation is quite different in districts’ living environ-
ment. One’s privacy might be extended to a (semi)public space and undefined extensive areas are
appropriated and subjected to intensive use. This creates individual responsibility, independence
and connectedness with the neighborhood. A mix of open space characteristics in heterogeneous
neighborhoods with residential, work and leisure facilities contributes to the satisfaction of every-
one’s daily needs and increases the satisfaction of the inhabitants. The aim should be to make the
urban environment livable and thereby reducing the need to regularly escape from the city and its
negative concomitants (e.g. traffic, sprawling peripheries, commuter communities, shopping cen-
ters). The availability of a diverse, green, and vibrant urban environment counteracts the need to
escape and provides residents with a livable environment.

In order to meet the requirements of a dynamically growing city, the parameters for green space
availability contribute to quality assurance [Magistrat der Stadt Wien, 2015]. They include both mini-
mum sizes and catchment areas. Quality in residential open spaces is defined by the following cri-
teria [Stadt Graz, 2018]:

— Good accessibility and connectivity

— Barrier-free accessibility

— The consideration of all user groups

— Open spaces relating to the residential area/housing characteristics

— Sophisticated conception and choice of materials

— Multifunctionality, flexible usage

— Functional open design and clearly defined functions

— High quality open design

— Appropriate facilities

— High quality technical detailed design

— High recreational value

— High ecological value, climate protection

— High quality maintenance
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Fig. 6. High Quality Design in public spaces, Eduard-Wallnofer Platz, Innsbruck

Source: [freiland CE Ltd.].

These qualities are achieved through conscious design and the staging of the open space. This
includes important structural-aesthetic aspects, the organization of the open space and its func-
tionality.

During planning stages, the formulation of the minimum requirements ensures the quality of the
project. Binding regulations, such as the requirements of building regulations, e.g. design concepts
for green and open spaces and a clear commitment from the developers is beneficial for the concep-
tion of urban open spaces.

Ensuring Green Spaces — Promoting Green Axes

Green spaces in the city, such as large recreational areas, parks and green alleys in dense areas, are
essential in defining urban quality of life and provide the basis for sustainable urban (population)
growth.

Safeguarding urban green areas is an essential aspect of open space planning. Not only is suf-
ficient green space essential for recreational value, but especially in the context of the regulation of
the urban climate, including air quality. It is also necessary to assign high priority to this. Against
the background of climate change and the conservation of resources, it is necessary to secure and to
create, new urban green areas.
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Fig. 7. Design goals and nature preservation along the river Mur, Masterplan Mur Leoben

Source: [freiland CE Ltd., 2016].

Green areas and river landscapes play key roles as green corridors in cities. The potential of rivers
as linear axes through dense urban landscapes has special importance as they represent the green
lungs of cities. They fulfill essential functions for the urban climate such as cooling, dust filtering
and increasing the humidity, and they play a fundamental role in the water balance. Additionally,
they represent important habitats for numerous animal and plant species.

Along city borders large forests or meadows have the potential to serve as recreation areas for
the urban population, but they are also of great ecological importance. Cities form large landscape
units within their surrounding areas, which is why regional cooperation is key. Persevering and link-
ing those areas is particularly important in the context of compensating for habitat loss of flora and
fauna. Further dissection of green areas (e.g. by intensive farming or new infrastructure) should be
avoided, while the permeability of those structures has to be secured. By small interventions con-
nections can be established in green axes and corridors.

With the motto “a green city instead of air conditioning” many cities today see climate protec-
tion and climate adaptation as an integral part in their development strategies. This starts by pro-
moting the self-organization of Urban Gardening Communities and continues with the activation of
small free spaces and Public-Private Partnership models.

To provide the necessary climate change adaptation measures in dense urban areas, unconven-
tional forms of greening should be used and the conservation of resources and innovative approach-
es should be promoted. For example, the greening of roofs and facades can be used in the city.

Specific targets, such as the reduction of CO, consumption per capita, require solutions that are
also found in green and open space planning. For example, water is used as an urban development
tool in new urban developments such as in the urban development project Seestadt Aspern in Vi-
enna. The linking of the blue and green infrastructure with “water landscapes” has great potential.

Future urban growth must be accompanied by a quantitative and qualitative increase in green
spaces. The focus should be on the interests of the general public, rather than on individual or group
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Fig. 8. Green facade in dense urban area; Vienna Austria
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interests. In the development of the Urban De-
velopment Concept Graz (Stadtentwicklungs-
konzept Graz), a minimum area of public open
space per inhabitant was determined depend-
ing on the respective district’s present build-
ing structure [Stadtplanung Graz, 2013a; 2013b,
p. 41]. The range of acceptable public spaces is
defined between 3 m? (per capita, for a family
house area) and 10 m? (in dense urban areas).
With these values, the city of Graz has set high
standards.

Interventions in urban spaces — for example
tree planting, small parks, shaded seating areas
and multifunctional open spaces — have the po-
tential for upgrading districts and should not be

Google and the Google logo are registered trademarks of Google LLC.  reserved for exclusive residential areas, rather

they should be applied in affordable-housing
districts. In some Austrian cities such as Salz-
burg-Lehen attempts have been made to pro-
mote the recreational value and the greening of urban areas also in “problem” areas [architekturbiiro
Hallel, 2008].

The network of green and open spaces also contributes to significantly increasing the share of
non-motorized urban traffic. Therefore, efforts to establish an attractive network of trails to connect
green spaces and recreational areas should be increased [Rathschiiler, Raderbauer, 2012].

Urban development plans and concepts represent an essential instrument for the management of
green spaces, as they include strategies and instruments for connecting and securing green spaces.

Urban Mobility in Transition

Urban mobility patterns and needs are constantly changing and diversifying. The prevailing growth
of the urban population and the subsequent traffic requires constant adjustment. Generally, more
flexible working conditions are on the rise, while traditional working patterns decrease. Therefore,
public transport is in high demand even during off-peak hours. While the mobility of the 60+
generation increases, the growing labour market participation of women changes their mobility
behavior. As living in suburban or rural areas and working in the city increases, commuter flows
are growing. Therefore regional relationships between cities and their surroundings must intensify,
especially with regard to public transport. The general attitude towards the car as a status symbol
is changing and the role of public traffic is of increased importance. The enhancement of public
transport is additionally boosted by new technologies that provide real-time information and reduce
waiting times.

In urban areas with a well-developed public transport network, the share of motorized private
transport is declining. In Vienna, for example, 39% of all journeys are made using public transport,
making Vienna one of the international leaders [Magistrat der Stadt Wien, 2014, p. 102]. Especially
in urban areas, cycling and the combined use of different modes of transport are on the rise. This
development requires optimized interaction between different types of traffic.

Modern mobility concepts should be ecologically compatible, economically viable and socially
fair. New ways of mobility have the potential to massively contribute to the achievement of cli-
mate targets (e.g. the reduction of CO, emissions). Being socially fair refers to the idea that mobility
should be possible for all, regardless of income and living conditions.

The key objective of mobility policies is to steadily increase the share of non-motorized traffic
and to keep reducing the proportion of journeys by car. Not only adjustments in the transport sys-
tem are necessary, but also the redesign of streets and open spaces. In urban areas, it is important
to establish a dense and attractive pedestrian and cycle network for short distance travel within the
city. Based on the network of green and open spaces and the bicycle and footpath system, a new in-
frastructure of urban mobility is being created. This applies equally to the urban development and
the dense urban areas.
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The design of street spaces plays an important role here as an increase in the quality of time
spent and more space for a variety of uses make the space attractive and ensure increased adop-
tion of public transport to these places. Multi-functional street spaces can take over network func-
tions for green and open spaces, thereby contributing to the enhancement of biodiversity. Those
multifunctional connections must be broad enough to allow non-motorized travel and recreational
activities at the same time.

For urban development areas, tailor-made mobility management concepts need to be developed,
enabling short and environmentally friendly routes. In planning, the principle of the economical use
of limited spatial resources in the urban area is always followed.

So far in most cities the design of the street spaces insufficiently reflects changes in mobility
behavior and the multifunctual potential of public spaces. On average, about 65% of roads are occu-
pied by motorized traffic (parking included) [Ibid., p. 103]. The changed priorities in urban mobility
are not yet adequately reflected in street design. Urban planning has to consider sustainable plan-
ning and the urban mobility policy must also be conceived as an integral part of the urban climate
protection strategy.

Stakeholder Participation — Governance

During planning, different interests need to be taken into account — especially when related to
public space and financing. This can lead to conflicting goals, which complicates planning and the
acceptance of newly designed open spaces. The design of densely built-up urban areas demands the
coordination of the diverse user requirements regarding open spaces and their functions. Therefore
sustainable urban development needs the participation of politicians and the city administration,
planners, property developers/businesses and most importantly civil society. Civic engagement
processes and stakeholder discourse are essential elements to keep up with social and economic
transformation. The participation and cooperation of all stakeholders is deemed a decisive factor
influencing the efficiency and quality of a development, meeting the demands and expectations
of those involved. If used in the early planning stages and in a targeted manner, participation
can lead to better, more sustainable long-term results. Qualified monitoring during the planning,
implementation and maintenance stages is crucial.

Participation increases the acceptance and legitimacy of political decisions, strengthens social
relationships, enhances horizons and contributes ideas and wishes for successful coexistence in
growing cities [Humboldt-Viadrina Governance Platform, 2018].

Successful participation requires respect, communication, a willingness to learn and openness
among all the involved parties. For planning, this often means a new understanding and new meth-
ods: it is no longer just about transparent communication about projects and decisions, but also
about inclusion, especially when it comes to defining development goals. In growing cities in need
of innovation, the challenge is to develop a dialogue that balances the interests of resident popula-
tions or companies with those in need of housing, offices or schools. The needs of less privileged or
less represented groups need to be considered professionally [Magistrat der Stadt Wien, 2014, p. 30].

Cooperative procedures have the broadest possible stakeholder involvement. The required fea-
tures are defined as early in the process as possible, securing quality which can be seen only late in
the planning. A greater variety of planners and competences are involved than with conventional
methods. The cooperative method deals with architectural landscape issues comparatively early in
the planning process and results are binding. Cooperative procedures have resulted in positive ef-
fects on the quality of the open space of the project [Detzlhofer, Dessovic, 2014, p. 11].

Summarizing, the following opportunities for planning can be derived from stakeholder partici-
pation (according to [Schwan, Podann, Miiller, 2017, p. 8]):

— Accessing hidden knowledge

— Transparency

— Planning according to needs

— Defusing potential conflicts

— Smoother implementation of construction projects

— Building trust

— Finding cross-system solutions

— Education and learning
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Selected Projects

The planning process must be adapted to the actual conditions and functions of city quarters and to
changing higher-level planning principles (as defined in planning instruments such as development
concepts, master plans).

In Graz, freiland CE Ltd. was involved several projects to increase the quality of living spaces. All
projects were committed to sustainable urban development and establishing multifunctual, high-
quality open spaces in an urban context.

Urban Development Area Reininghaus

Wl
Wl ‘eq'u:-m.'u""“ Eckerturalle

Eckeriaraite

_I ‘-_-_:?:__——-— ) ‘i 1
Leaflet | Bing, © 2019 Microsoft Corporation, © 2019 DigitalGlobe, © CNES (2019) Distribution Airbus DS

General data

Location: Graz South-West, former brewery

Project area: ca. 100 ha

Owner/client: City of Graz, Department of Urban Planning
Completion date: 2022

Planning instruments: Urban Framework plan Graz-Reininghaus, Verkehrskonzept ZIS-P

Planning priorities

 The sustainable reuse of a former industrial site, “brownfield reuse”

e Multifunctional, high-quality open spaces
The development and networking of the subspaces in a hierarchy of ways
Gentle mobility with priority for public, pedestrian and bicycle transport
The consideration of all user groups
Sustainable urban development, resource management

Short description

The industrial area of the former Reininghaus brewery, located 2 km from the city center, is one
of the largest urban development areas in Graz. The mixed residential area will accommodate up to
20,000 inhabitants, forming a new city centre in the west of the city.

The master plan for the area [freiland CE Ltd., 2012b] follows the concept of a smart-city: estab-
lishing a high quality of urban life and efficient resource management through technological and
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infrastructural smart grids. Attractive public spaces, open space facilities and social infrastructures
are defined as prerequisites for the sustainable urban development of the district.

The traffic concept defines hubs as starting points for the development of individual subareas
and envisages a step-by-step establishment of individual quarters.

L8

Fig. 9. Old view on the Reininghaus brewery, City center of Graz in the background

Source: [freiland CE Ltd., Graz Town archive].

Fig. 10. Design goal for multifunctual open spaces
Source: [freiland CE Ltd., Hohensinn Architektur, 2017].

The backbone of the entire area is the 800 m long esplanade, providing access and connecting
all the quarters. The axis connects the different quarters with their various types of buildings and
open spaces, and links living, strolling and commercial areas. This central axis offers public spaces in
several sections, one special feature is modular micro-open spaces. The esplanade also offers diverse
uses for art, culture and leisure, and provides access to all quarters. A public traffic axis accompanies
the entire esplanade as a central linear fast connection.
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Fig. 11. Central area of the esplanade with micro spaces of multifunctual design

Source: [freiland CE Ltd., 2017].
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This open space design in Reininghaus allows the implementation of superordinate planning
ideas (different usage claims, a mix of uses, social space design, individual urban spaces) by mixing
small-scale open spaces, individual adaptations to the respective spatial situation and providing the
basis for connecting the development of all the quarters.

Stidglirtel — The Creation of Open Spaces for Traffic infrastructure

ur A L1 ot » &
Leaflet | Bing, © 2019 Microsoft Corporation, © 2019 DigitalGlobe, ® CNES (2019) Distribution Airbus DS

General data

Location: Graz South, Liebenau

Project area: ca. 6,3 ha, 1,7 ha park area

Owner/client: Province of Styria — Department of Traffic and Landscaping

Teilauftrag: City of Graz, Directorate of Urban Development, Department of
Green Spaces and Water

Completion date: 2017

Planning instruments: Design competition 2015 (with Arch. Reissner), Urban

Development Plan Murfeld.

Planning priorities

» Enclosing traffic areas

» Creating green spaces

» New spaces for recreational and recreational use

« Improving the quality of living by creating open spaces
 Strengthening local identity

» Improving the urban ecology and climatic improvement

The project Siidgiirtel (Southern Belt) is a road construction project, closing the gap between two
major roads in the south of Graz (region Murfeld). The project is 2 km long, consisting of a 1,4 km
double-tube underground section. The Siidgiirtel significantly contributes to relieving the traffic
around Graz, and the new infrastructure on top of the road section creates new public green and
open spaces.

On the top of the underground section, a “green arc” was created through the Murfeld. The design
planning pursued the goal of connecting existing and planned settlements by a new open space and
establishing a network with existing open spaces, most of them constructed only in the past few years.

The open spaces were planned as extensive areas, scattered with intensively designed areas at sig-
nificant points. The extensive green areas follow the typical natural elements of the region around
Graz — thereby the green arc serves as a recreational area with high potential for a nature experience.
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Fig. 12. Perspective view on the Siidgiirtel]
Source: [freiland CE Ltd., SRU Reissner].

The superordinate open space concept is characterized by several kinds sub-spaces:

» The south belt acts as an extensive area of greenery and fruit trees, characterized by different
types of meadows and woodland areas with varying species.

e The south belt acts as an area of movement and interaction. Footpaths connect the eastern
and western urban settlements. The main routes are attractive for pedestrians, wooden decks and
benches invite people to linger.

» The park has a paved place in the main entrance area serving as a central meeting and resting
place. Stairs for seating invite people to relax in this area.

« A central area for sports and other recreational activities forms the heart of the park. Here
a one-of-a-kind climbing frame (the CUBE) is the central element and acts as an attractive, high-
quality functional element in the design of the park.

Fig. 13. Central park area with the CUBE

Source: [Picture freiland CE Ltd.].
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Smart City Waagner Biro

General data

Location: Graz West, proximity to railway station, former industrial quarter
Project area: ca. 6,5 ha

Owner/client: City of Graz, Directorate of Urban Development

Completion date: ongoing construction

Planning instruments: Competition 2016 (with Hohensinn Architektur), Framework Plan

Waagner-Biro

Planning priorities

« Linking with neighboring sites

« Implementing an “inverse mobility hierarchy” — a mobility network prioritizing pedestrians
and cyclists

» A mix of social and functional aspects

« Establishing sunlight and shading in summer and winter

« Enabling temporary uses

 Creating spatial identities and character

Description

The design concept of the Smart City is characterized by a corporate design described by the uni-
form coloring of numerous objects and structures. Elements of urban furniture such as seating and
lighting, bus stops and play areas are connected in this way. Bright, open, accessible spaces convey
security and clarity. Around important road crossings and at bus stops colored tapes are used to
show directions for pedestrians and to slow motorized traffic. Linking public transport with car shar-
ing, bicycle parking and taxi services ensures that future mobility needs are fully covered.

Different types of open spaces can be found in the central park area: to the east and west calm
places prevail while the western square is embedded in a birch grove.

In the central part there is a ramp designed as a special, multifunctional spiral. It represents a
striking architectural element as that connects the new district with the urban area as a footbridge
and cycle path connection. The support structure is made of a steel structure, which is partially cov-
ered by climbing plants, preserving the transparent character of the construction. The overlay of the
spiral is made of colored concrete.

The area has a multifunctual character and can also be used as stage. The center of the spiral is
designed as an elevated water surface (“water table”) with a fountain. Between the two squares, are
the movement and play areas of the park. These areas are deliberately kept open for use.

Following the spiral to the east, a broad axis of movement, separated into cycle and footpaths,
runs through the entire park area, providing access to the western settlement areas.
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Fig. 14. Part of the layout plan for the Smart City Wagner-Biro

Source: [freiland CE Ltd., Hohensinn Architektur].

Fig. 15. Visualization for the Smart City Wagner-Biro

Source: [freiland CE Ltd., Hohensinn Architektur].
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The public square and the parking areas of the existing event hall form a coherent space and are
provided with a uniform surface. The parking lot remains unused for many days of the year as urban
open space. The visual dominance of the parking area marking is abandoned. The linear structures
of the parking spots are used as design elements and adopted for the entire space area. Along the
parking area there are scattered resting and communication rooms.

R iy
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Fig. 16. Scheme for the greening of the spiral

Source: [freiland CE Ltd., Hohensinn Architektur].

River Mur

A2

Leaflet | Bing, © 2019 Microsoft Corporation, © 2019 DigitalGlobe, © CNES (2019) Distribution Airbus DS

General data

Location: City of Graz and surroundings (north, south)

Project area: appr. 10 km in length in the wider urban area

Owner/client: City of Graz

Completion date: 2019

Planning instruments: Konzept “Lebensraum Mur”, Masterplan Mur Graz Siid,
Masterplan Mur Graz Mitte, Kraftwerke Gossendorf und
Puntigam
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Planning priorities

» Connecting the city with the surrounding area

e An architectural, creative approach to the river

« Establishing the river landscape as a visual experience for the city and its inhabitants
» More space for leisure and recreation

« Strengthening the green axis

« Increasing the number of open spaces

« The movement axis serving as connection and activity route

» Ecological enhancement, securing animal and plant habitats

Description

The river Mur with its natural green riverbanks forms a central structure in Graz, dividing the city
into different sections. The river’s recreational potential is very high, but currently is only partially
used due to the lack of strategic planning in the past. For the last 15 years increased efforts have
been made to enhance the river’s ecology and to upgrade the river’s accessibility. As the Mur area
will play a more important role for the inhabitants of Graz, measures and goals are defined in the
city development concept [Stadtplanung Graz, 2013a] for securing and improving the Mur and its
adjacent areas.

The Mur flows through numerous urban districts of heterogenic morphology. From the core area
of the old town to the Wilhelminian quarters with predominantly residential and commercial build-
ings, through industrial areas and newer housing developments to agricultural land in the southern
section. Many commercial settlements are situated adjacent to the river, so that leisure and recre-
ation areas are usually confined to a narrow strip (often only a foot or bike path). Residential build-
ings usually face away from the river, whereas potentially valuable recreational areas along the river
are used for unattractive commercial areas resulting in noticeably devalued riverbanks and thus
significantly reducing the recreational value.

Green space cross-linking

Bathing
opportinities
along the
banks

& " Cycle- and
L‘\ footpaths

Housing facing
the river Mur

Fig. 17. Concept “Lebensraum Mur” promoting river-related development opportunities

Source: [freiland CE Ltd., spaceunit; 2005].

Against the background of a dynamically developing city, the river landscape in the urban area of
Graz gains particular importance as a recreational axis and an area for leisure activities. This status
will continue to increase in the coming decades. Under the theme Lebensraum Mur — sustainable use,
careful development, intensive experience and attractive design, freiland has been dealing with various
projects for the river basin in Graz for almost 15 years [freiland CE Ltd., spaceunit Network, 2005].

Since the Mur is in a very tight channel, the multiple use claims can only be increased on a
qualitative level. As in many other European cities, Graz is initiating programs to upgrade the urban
river landscape.
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Fig. 18. Design scheme and implementation example for a functional river shore design with high recreational
value

Source: [freiland CE Ltd.].

Freiland’s “Lebensraum Mur” concept was used to initiate a continually optimized plan. Within the
framework of this concept development possibilities and measures were developed. These contribute
to the protection, the optical enhancement and the long-term ecological protection of the river area.
Another focus is the protection and enhancement of the region for recreation and leisure activities.
Two master plans were developed for specific river stretches (Masterplan Mur Graz Siid [freiland CE
Ltd., 2012b] and Mur Graz Mitte [freiland CE Ltd., 2012a]) in which the concept was taken up again.

As the river Mur has the potential for hydropower, the masterplans have to align the potential for
river enhancement with the construction of the Puntigam power plant.
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This has large effects on the river morphology, resulting in a more stable runoff and an associated
loss of significant valuable riverbank structures.

From the city’s perspective, the Puntigam development creates opportunities for the apprecia-
tion of the Mur as a recreational and adventure space. To compensate for the hydropower plant’s
adverse impacts on aquatic habitats, extensive accompanying measures were required: to enhance
shallow water zones in the river and develop its banks. The dam construction means the foot and
bike paths along the river Mur are lost and must be restored, thereby opening up new possibilities
for design and implementation.

With the Puntigam construction, the river water level will rise and although its natural character-
istics are changed, it has the potential to become more visually appealing. Due to the homogenized
water level and slower flow rate, measures along the river are easier to implement. For example dams
are to be integrated creatively. It is also imperative to ensure the best possible restoration of the
riparian vegetation and to maintain the networking function and the visual impact of the river. With
regard to a more intensive use of the river by the population, the plans have to concentrate on recre-
ational design. In this way, currently existing deficits in the green and open spaces can be improved.

The following measures improve the spatial orientation towards the river and its links to the sur-
rounding areas:

« Arevaluation of the riverbanks as an urban experience space.

 Living environment: improving the accessibility and use of the riverbanks; establishing an
architectural, high quality free space design approach, preventing spaces of no added value for the
public.

» Working environment: the creation of high quality relaxation areas along the river banks in
proximity to workplaces for those on breaks.

 Settlement environment: connecting or opening the adjacent settlement-related recreation
areas towards the river.

« Linking the river to central urban green spaces.

« Connecting the cycle path along the Mur with workplaces; the creation of linear network
structures in adjacent business parks and development areas.

» The reduction of the separation effect of the river by the construction of additional east-west-
facing foot and bicycle connections.

Eggenberg alley

Leaflet | Bing, © 2019 Microsoft Corporation, © 2019 DigitalGlobe, © CNES (2019) Distribution Airbus DS

General data

Location: Graz West
Project area: 1,2 km length
Owner/client: Holding Graz
Completion date: 2018
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Planning priorities

 Listing Eggenberger Alley as a UNESCO
World Heritage Site

 High priority for protecting alley trees

 Establishing modern solutions to make
more space available for tree roots

o Applying the Stockholm system

e Tackling urban climate challenges by
rainwater management

e Reducing the amount of sealed surfaces

 Attractive design of technical elements

« Infrastructural upgrading for pedestrians
and cyclists

-

X

® e

Description

Eggenberg Alley constitutes the axis of the
world heritage sites of the Old Ganz city center
and the Eggenberg chateau (in the west of the
city). The alley serves as an important traffic
route, hence the functional design was mainly
focused on motorized vehicle use. There is
little space for trees due to the prevailing use
of the public space; the existing trees were in
bad condition and solutions had to be found to
enhance the conditions of their habitat. This
was used for a general facelift of the area, also A
in terms of creating more public space and safe
traffic routes for non-motorized traffic.

In the course of the tramline renewal in
the alley, the city administration decided to
redesign the street space between Alte-Post-
Strafle and Karl-Morre-Strafie. One important
aspect is improving the tree habitat conditions
to increase their life expectancy. In the future the tramline will include a green multifunction strip
that will be installed. The pedestrian and cycle path will be improved, and a new space will be created
in front of the technical college.

Some of the old trees were in good condition, others were severely impacted by the limitations re-
garding space, oxygen, water, and nutrients as well as having salt damage. Tree root growth depends
on the prevailing spatial conditions — as they grow near sealed surfaces they often form one-sided
root systems. These deficits should be remedied in the course of the renovation works by providing the
necessary conditions according to the Stockholm system. The implementation is a pilot project to inves-
tigate whether the resource-efficient Stockholm System has the potential to be used on a broader scale.

The use of the Stockholm system creates generous root spaces, to enable healthy plant growth
and to utilize rainwater. The application of this method can mitigate conflicts between the tree and
the technical infrastructure. The optimization of tree sites with decentralized rainwater manage-
ment in densely built-up areas represents a way of meaningfully combining apparently divergent
requirements.

The function of the Stockholm system is based on layered structural soil in the substructure.
Gravel (100—150mm) is compacted layer by layer and then covered with soil, which water under high
pressure moves between the stones. This results in root-friendly pore volume (air, water) thereby
improving the conditions for the roots. The installation of inlet shafts directly on the compacted soil
serves to drain rainwater and an emergency overflow leads to the public canal. This allows rainwater
to be used as an important resource (stormwater management).

In terms of sustainable urban development, it is necessary to develop ecologically and
economically efficient adaptation measures regarding climate change, which in Austria primarily
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Fig. 19. Reduced space for trees due to high traffic pressure

Source: [freiland CE Ltd.].
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Fig. 20. Scheme Stockholm System

Source: [freiland CE Ltd., 2017].

Fig. 21. Visualization of the future alley

Source: [freiland, pixLab]
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means adapting to more extreme conditions. Hot, dry summers with more extreme rainfall events
require the rapid removal of surface water without overloading the waste water system.

The city of Graz aims to increase the implementation of this construction method in the future,
so surface water discharges can be more efficiently used and controlled. With regard to resource-ef-
ficiency this method has positive impacts, both ecologically and economically. For example, demoli-
tion materials can be used as structural material. The use of the roof-waters from adjacent buildings
and the water from walking and cycling paths is a further positive effect. The increased vitality of the
trees reduces the overall conservation effort. Due to the much larger root area, less damage is likely
to be caused to nearby infrastructure.

Conclusion

Today’s most pressing challenges in urban areas are rising urbanization and population density,
increased traffic and air pollution, the loss of green structures, changing mobility patterns, adaptation
to climate change and the risk of social tensions.

Green and urban spaces have the potential to mitigate adverse developments. The importance of
open spaces (squares and streets, urban parks and spacious recreational areas) is growing, especially
in dense urban areas.

Attractive public infrastructure is a prerequisite for the sustainable urban development of dis-
tricts. However, not all open space planning projects in the past have contributed to upgrading urban
areas. In central urban areas the adaptation of public space to meet the diverging requirements of a
mix of uses will be the main challenge. New neighborhoods will need to provide enough open spaces
to enable the vitality and urban diversity that are characteristic of well-organized city districts.

The design and functionality and the adaption to the needs of the residents, significantly influence
the quality and atmosphere of urban coexistence. The knowledge, consideration and use of quality
criteria is essential to the creation of sustainable, livable and intelligent open spaces.

Derived from the quality criteria section in this article and from the selected projects, the fol-
lowing key aspects are recognized as prerequisites for successfully implementing green and open
spaces:

» According to the principle of sustainable planning, the valuable is to be conserved, the tired
is to be renewed and the outdated is to be transformed.

e The participation and cooperation of all stakeholders (authorities, planners, property
developers, residents) creates and ensures the quality of free space, also contributing to more
efficient development.

» Qualities are achieved through the conscious, high-quality design and staging of the open
space. This includes important structural-aesthetic aspects, the organization of the open space
and its (multi) functionality.

« In dense urban areas, the mix of small-scale open spaces can support the implementation
of superordinate planning principles (different usage claims, a mix of uses, social space design,
individual urban spaces). A mixture of public, semi-public and private open spaces enables the
creation of identity and contributes to the avoidance of conflict.

» Inurban areas it is important to establish a dense and attractive pedestrian and cycle network
for short distance travel. The design of street spaces plays an important role, multifunctional
connections allow a range of non-motorized movement and recreational activities at the same
time. Thereby, new concepts for urban mobility are promoted.

» Against the background of climate change and the conservation of resources, it is not
necessary only to secure and upgrade green zones — rivers landscapes also play key roles as green
corridors in cities and programs will contribute to upgrade urban river landscapes.

» Resource efficiency should also be considered at the planning level. The Stockholm system
helps to create generous root spaces for trees, enabling healthy plant growth and the efficient use
of surface water discharge.

The integration of modern planning principles in binding regulations have proven beneficial
for the conception of urban open spaces. Certain planning tools (Regional Development Programs,
Urban Development Plans, Open Space Concepts, Master Plans) define spatial determinants (con-
struction zones, open spaces, green belts), the functions and qualities of green and recreational
areas, and timetables for the implementation of measures. In Austria, due to the range of federal
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state laws, landscape planning is dealt with differently in each federal state in terms of planning
procedures, responsibilities and implementation — thus the tasks, scale and planning depths vary

to a certain degree.

The selected projects shown in this article, demonstrate freiland’s successful approach towards
open and green space planning. Establishing resource-saving technologies while creating the high-
est possible quality of open spaces considering all ages and social classes of potential users.

For future plans to be successful, it is indispensable to constantly adapt to the changing, complex
and diverse conditions in urban surroundings, therefore concept and planning approaches have to

be updated on a regular basis.
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naowanein 1 ynuL, ropoackMx NapKoB M NMPOCTOPHbIX 30H OTAbIXa — B 3TOM KOHTEKCTE CYLLECTBEHHO BO3paCTaeT, 0CO6eHHO

B I'YCTOHACENEHHbIX MOPOACKNX panoHax. Mx an3aiH, DyHKLUMOHANbHOE HAaNOMHEHWE M afeKBATHOCTb 3anpoCy rOPOXaH BAUSHOT
Ha Ka4yecTBO M NCUXONOrMYeckyto atMocdepy B ropoae. YUeT KputepueB KavyecTBa UMeeT 6o/bLloe 3HaYeHMe ANl CO34aHUS
YCTOMYMBDIX, YMHbIX U KUBbIX» OTKPbITbIX MPOCTPAHCTB. [epenoBble NoaXoAbl K YCTOMUYMBOMY NAAHUPOBAHWUIO FOPOACKMUX
paioHOB M YHUBEPCaA/bHble NMPUHLMMbI CO34aHMNS COBPEMEHHOIO AM3aliHA OTKPbITbIX MPOCTPAHCTB SABMSIHOTCS OCHOBHbLIMU
TeMaMU AaHHOM cTaTbW. B cTaTbe npenctaBneHbl o6Lme acnekTbl NaHAWAGTHOrO NNaHUPOBAHUS B ABCTPUM U OTAE/NbHbIE
NyYLIMe NPOEKTbl B KOHTEKCTE FOPOLCKOr0 Pa3BUTHS.

CraTbs paet npencraBneHne o noaxonax K NpoOeKTMpOBaHUIO OTKPbITbIX MPOCTPAHCTB B aBCTpMﬁCKOM Fpau.e. YT006bI CTaTb
ycnewHbIMU, NPOEKTbI A0/1>KHbl YYUTbIBATb KOHKPETHbIE HOTpeGHOCTIA ropoackmnx OKpyros, 4to Tpe6yeT MHONBUAOYANbHbIX
nogxonos n Me)K,EI.VICLI,VII'IJ'IVIHapHOVI rpynnbl NJ1aHUPOBAHUA. Y106bI NMPOEKTbI 6b1n MPUHATDI 06LWEeCTBEHHOCTbH, OHM LOMKHbI
OCHOBbIBATbCA Ha AETAJIbHOM aHa/In3e NPOCTPAaHCTBEHHbIX, MPUPOAHbIX U COLMAJIbHbIX ycnosmi.

MpakTuueckan nonb3a: (10XHbIE U pa3HOOOpPa3Hble NPo6eMbl NIAHMPOBAHMA OTKPbITbIX MPOCTPAHCTB B aBCTPUMCKMX
ropojax MOXHO pacCMaTpUBATb Kak peneBaHTHbIe ANS APYrMX FOPOA0B, MOCKOIbKY aHANOrMYHble TEeHAEHLMM (B HECKOJIbKO
MHbIX MacwTabax) xapakTepHbl ans Bcer EBponbl. Jlyylwmve NpoekTbl N1aHUPOBAHUS TEPPUTOPUIA, peann3oBaHHble freiland
Environmental Consulting CE Ltd., ocHOBaHbl Ha COBPEMEHHbIX NPUHLMMAX MJAAHUPOBAHUSA, LEMOHCTPUPYIOT aKTyaslbHble
NOAXOAbl ANs peleHns 0603Ha4YeHHbIX Npobaem.

KnioueBble cnoBa: oTkpbITble 06LECTBEHHbIE MPOCTPAHCTBA; FOPOACKOE Pa3BUTUE; KPUTEPUM KAUeCTBa; NaHalladTHas

ApXUTEKTYpPa; pecypco3dPeKTMBHOE MIAHUPOBAHUE; MHTErpaLMS CTEMKXONAEPOB; MHCTPYMEHTbI FOPOACKOr0 MIAHUPOBAHUS.
LutupoBanue: Wimmer T., Thurner M., Dorau U., Frisch H., Rathschuler O. (2018) High Quality Open Spaces in Urban
Development — Selected Examples From Graz, Austria. Urban Studies and Practices,vol. 3,no 3, pp. 69-98. DOI: https://doi.
org/10.17323/usp33201869-98
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dakynbreTa nousoseneHus MY nmenun M.B. JlomoHocoBa; Poccuiickas ®Menepaums, 119991, Mockea,
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>XvTenu roponoB noTpebasioT BoAbl HA MOPSAOK M 6onee 6onblue, 4eM cenbckoe HaceneHne. O6beM X039ACTBEHHO-
ObITOBbIX CTOKOB B PeKM ropoA0B 33 NOCIELHWUE rOAbl YBENUYMICSA B HECKONIbKO pa3. MOCKBA — KpYMHbIN
MEranosuc, ero Hy>/abl 06C/Y>KMBAKT HECKOIbKO OYMCTHBIX COOPYXKEHWIA, HO OCHOBHOM 06BEM CTOUHbIX BOA,
noctynaet B MockBy-peky yepe3 KypbsiHoBcKMe ouncTHble coopyxeHus (KOC), 3Tum n obycnoBneH Bbibop obbekTa
Hallero nccnenoBaHus. B ctatbe gaHa oueHKa 3KOOrMYeCcKoro CocTossHMS MOCKBbI-pekn B paoHe KypbsSHOBCKMX
OYMCTHBIX COOPYXKEHMI MO paay nokasartenen (pH, conep>xaHne 0CHOBHbIX MaKpO- U MUKPO3/1IEMEHTOB,
copepxaHue dheHonoB v xnopuaoB). CaenaHbl BbiBOAbI O BO3MOXHOCTM UCMONb30BAHUS PEKM B JIAHHOM paioHe
[NS KYNbTYPHO-ObITOBbIX HYXA, MOCKO/bKY Ka4eCTBO BOAbI BIMSIET HA COCTOSIHWE 3L,0POBbS FOPOACKUX XKUTENEN.
KOC HeogHO3HaYHO BAMSIKOT Ha 3KOIOTMYECKOE COCTOsIHME MOCKBbI-pekU. B pesynbTate cnycka OYMLLEHHBIX
CTOYHbIX BOJ, B PEKY COAEPXKAHUE HEKOTOPbIX COEAUHEHMI CHUXKAETCS, YTO MO3BONSIET 0OECneynBaTh Ka4ecTBo
BOAbI Nyylle, 4eM B MocKBe-peke Mo AaHHbIM NOKa3aTensim, U MOXHO roBOpuUTb 0 6iaronpuatHoM BansaHumM KOC
Ha 3KONOrnYeckyr 06cTaHoBKY MOCKBbI-peku BBAM3M OT OUMCTHbIX coopyeHui. CopepxaHne B MockBe-peke
psiaa 6MOreHHbIX 31EMEHTOB M HEKOTOPbIX Tskenbix MeTannoB nocie KOC Bo3pacTaeT, HO No psay nokasaTenei
Habnopaemble konebaHMs CONOCTaBUMbI C BDEMEHHH/M BapbUPOBAaHMEM U HE BbIXOAAT 3a npenensl MOK ans
KYJIbTYPHO-6bITOBbIX BOLOEMOB. IKONOTMUYECKUIA MOHUTOPUHT BOLHbIX 0O6bEKTOB — HEOOX0AMMAs OCHOBA A5
yNpaBneHUs KaYeCTBOM BOJbI, MO3TOMY PEKOMEHAYETCS NPOLOMKUTb AaNbHENLWME HABNIOAEHMS 33 KAYECTBOM
Boabl B paioHe KOC, 4To N03BOIUT CBOEBPEMEHHO CMPOrHO3MPOBATL U BbISIBUTb BO3MOXHbIE HEFATUBHbIE
NpoLEeCcChbl U3MEHEHMS KOOrMYECKOTO COCTOSHWUS PEFMOHA B LIEIOM.

MpakTuyeckaa nonb3a: HegoouMLLEHHbIE CTOYHbIE BOAbI SBNSHOTCS MCTOYHMKAMM SKOTOTMUYECKOM 0NacHOCTH Ang
XXUTEeNen ropofoB, NOCKOJbKY C HEA00YULLEHHBIMU CTOYHBIMM BOLAMU B PEKM MOCTYNaeT Macca 3arps3HsoLWmnx
BewecTB. Mcnonb3oBaHne MOCKBbI-peKM B peKpeaLMoHHbIX Lensx B parioHe KOC He npeacTaBnsieT onacHoCTM
[N 300pOBbS HACENIEHUS FOPOAA, MOCKO/bKY 3HAYEHMS MoKasaTeNnen He BbIXOASAT 3a npeaenbl HOPMATUBHbIX
3HAYEHWI ANs BOAb KY/bTYpHO-6bITOBbIX BOA0EeMOB. Micnonb3oBaHne MOCKBbI-peku B LAHHOM paiioHe Ans
pbI60X03MCTBEHHbIX LieNell HEBO3MOXHO 6€3 LOMONHUTENbHOM OYUCTKM A0 AeicTBYowero yposHs MAK.

KntoueBble cnosa: 3arpsisHeHue Boa,; OYUCTHbIE COOPY>XXEHUA; KOHTPOJIb Ka4yeCTBa BOA

LiutupoBanue: Tumodeesa E.A., KapasaHosa E.N. (2018) OueHka 3K0N10rM4eckoro coctosstHMs MocKBbI-peku
B parioHe KypbSHOBCKMX OYUCTHBIX COOPYXKeHWi // Topoackue nccnenoBanmnsa u npaktuku. T. 3. N2 3. C. 99-110.
DOI: https://doi.org/10.17323/usp33201899-110
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BeepeHue

IHOV "3 BasKHEMIMX MpoO/ieM TUTMEHbI

OKpyXKatoleit cpenpl B Poccuiickoint ®e-

Jepaluu SIBJISIETCS COOTBETCTBME BOJBI
BOJIOEMOB TPeOOBAHMSIM e/ ICTBYIOIIEro 3aKOHO-
JlaTeNbCTBA ¥ CAaHUTAPHBIX HOPM U paBui. Oco-
60e BHMMAaHMe K COCTOSTHUIO BOIHBIX PECYPCOB B
psize pabot [Tonyb6osckas, 1978; TocydapcmaeHHbli
dokzao..., 2010; Kosnos u dp., 2013; O cocmosiHuu
okpyxcarouyeti..., 2003] 06ycIoBaEHO TeM, UTO JII0-
6ble HapylIeHUS B UX COCTaBe O3HAYalOT OIHO-
BpeMeHHOe BO3[eliCTBMe Ha Mpujerawplye mo-
YBbI, pa3BuTHe GIOPBI 1 (DayHbI, 30POBbE JIOZEH,
VCTIONb3YIONIMX BOJOEM [IJISI KYJIbTYPHO-ObITOBBIX
HyXa. B coorBerctBum co CHwuIl 2.04.03-85,
TOPOJCKME KUTeNM TIOTPeOJSIoT 60jee ueM B
3 pasa 60JbIlle BOZbI 10 CPABHEHUIO C CETbCKU-
MM. MocKBa-peKka OfHa U3 HEMHOTMX peK MUpa,
Y KOTOPBIX 00beM X035/ CTBEHHBIX CTOKOB 34 T10-
claefHNe OecSiTUIeTUS] YBeIUUMUIICS MPUMEPHO
B 2 pasa [KopoHxesuu, MenvHuk, 2017]. 3Ta npo-
6;eMa 0COOEHHO aKTyaJsibHA, MOCKOJbKY OYM-
IleHHbIe CTOYHBIE BOABI GOPMUPYIOT 0K0JI0 50%
ob1iero pacxona MockBbi-peku [3aukuHa, ITnue-
ea, Hasapos, 2016].

MockBa — OTrpOMHBIi Meraroiauc, BCe XO-
3SI/ICTBEHHO-OBITOBBIE ¥ TTPOMBIIIEHHbIE CTOY-
Hble BOZbI, TOCTyNAIOIINE B TOPOACKYIO CUCTEMY
KaHaIM3alyuu ropofa, MPOXOAST IOMHBIA LMKI
ourcTky Ha KypbsiHOBCKUX, JTto6eperkux, FOxKHO-
6yTOBCKMX U 3eJIeHOTPAICKUX OUMCTHBIX COOPY-
SKeHUSTX, UTO AOKHO MCKIIIOUaTh COPOC Heouw-
IIEHHBIX CTOYHBIX BOJ, B MPUPOIHbIE BOLOEMBI.
HenmoouniiieHHbIe CTOUHbIE BOIbI SBJISIIOTCSI MC-
TOUHMKAMM IKOJIOTMYECKON OMaCHOCTU JIJISl SKU-
Teseil TOpoLOB, MOCKOIbKY C HEJOOUYUIIEHHBIMMU
CTOYHBIMM BOJaMM B peKkM IOCTyIaeT Macca 3a-
IPSSHSIOIIMX BelllecTB. CpelHeCyTOYHOEe KOJM-
YeCTBO CTOYHBIX BOJ, OT 13 MJIH YelOBEK COCTaB-
nsteT 4,5 MiH M3. OCHOBHOV 00BbEM CTOUHBIX BOJ,
nocrynaet B MoCKBY-peKy uepe3 KypbsiHOBCKMe
(KOC) n JTrobepenikme (JIOC) ouMCTHBIE COOPYIKE-
Hus. [TosToMy IJ1 Hallero oocneqoBaHms ObLIN
BbIOpaHb! KypbsIHOBCKIE OUMCTHBIE COOPYKEHMSI.

KyppsiHoBCkMe ouncTHbIe coopykeHus (KOC) —
KOMIIJIEKC COODPYKeHMI IJISI OUMCTKU TOPOLCKUX
CTOYHBIX BOJ, PAcIOJIOKeHHBIX Ha OT0-BOCTOKE
MocCKBBI, B JIeBOOEPEKHOIA TojiMe MOCKBbI-pPeKH,
B MuKpoparioHe KypbsiHOBO parioHa [leyaTHu-
KU (puc. 1). KvBONMCHOCTD TIPUJIETAIOIEro Mpu-
6pexxHoro JyaHmmadTa, 6JM30CTh MCTOPUKO-ap-
XUTEKTYPHOTO aHcaMbisi  My3esi-3alloBeJHIMKA
«KonomeHckoe» u npesHero Hukomno-IlepepBuH-
CKOT'O MOHACTBIPSI 00SI3bIBAIOT K 6€3YKOPM3HEHHO-

My COZiepyKaHMIO TPOMU3BOLCTBEHHO TEPPUTOPUN
u coopyxkeHult [Tam ce].

KOC — craperiuine coopykeHus B CUCTEME
MOCKOBCKOJ KaHanu3aluuu, MX Hadaau CTPOUTD
eme g0 Benukoit OTedyecTBEHHOI BOJHBI, HO
6bUTM BBeIEHbI B 9KCIUTyaTalyio IIepBbie COOPY-
SKeHMUS TOJIbKO 1ociie 1947 1., Torga mpoIyCcKHas
CTIOCOOHOCTh CTAHIIMM aspauuy ObUla OKOJIO
250 toic. M3 B cyTku. Ceromust KOC, Tax ke Kak U
JIOC, — onyH 13 caMbIX MOLIHBIX B EBporie pu-
POLOOXPaHHbBIX KOMILJIEKCOB C ITPOEKTHOI Mpo-
M3BOAUTENBLHOCTHIO 3,125 MITH M® B CYyTKMU.

Ha KOC HampaBigIOTCS CTOKM CeBepo-3a-
MagHoro, 3aMaZHoOro, I0KHOTO, I0T0-BOCTOYHOTO
paitoHoB MockBrl (60% TeppuTOpUM ropopa) U
psiia TOPOLOB M HaceJleHHbIX MyHKTOB [logmo-
CKOBBS. M3 mocTynaromiero o6bemMa IMouTH JIBe
TPETU COCTaBJISIOT XO351/iICTBEHHO-ObITOBBIE U
TpeTb — IIPOMBIIIIJIEHHbIE CTOUHbIE BOZbI.

C momeHTa BBOZaA B sKciyaTtanuio KOC cra-
mu dnarmMaHoM MOCKOBCKOM KaHanmsauuu. Ha
OCHOBe M3y4yeHMs 3apybekKHOro OIbITa, BHeIpe-
HUS pe3yabTaTOB OTEYECTBEHHBIX HAYUYHBIX U
MpaKTUUeCKMUX UCCIIeJOBAHNIT ObIIM HalloeHbI
Y peann30BaHbl OPUTMHAIbHBIE pellleHUs, Hau-
60siee COOTBETCTBOBABIIME YCIOBMUSIM MOCKBbI
¥ OIHOBPEMEHHO YHUMKa/IbHbIe B MMPOBOM Mac-
mrabe. 34ech BHEAPSUIUCH MPUHIIUITMAIBHO HO-
BbIe 7151 POCCUICKOI KaHanM3auum COOpPyXKeHusI
OUMCTKM BOAbBI: pasiMyHbIe TUIIbI MECKOIOBOK,
KpYIHOrabapuTHbIE OTCTOVHWKM, GUIBTPHI JO-
OUMCTKH, SKCIIEPUMEHTAIbHbIE COOPYKEHMUS I'O-
PU30OHTAJIBHOTO TUIIA, pa3Hble TUIIbI a3palMiOH-
HbIX cucreM [Tam xe]. Ha KOC cToyHble BOZbI
MPOXOISIT MEXaHUYECKYI0, a9pPOOHYI0 OMOIOTH-
YeCKyl OUYMCTKY B a3pOTEHKaxX M OTCTOVHMKAX,
0CaAKM CTOYHBIX BOJ TepeKayMBalOT 3a Hec-
KOJIbKO KWJIOMETPOB OT MOCKBBI, Tle OHU IO -
BepraroTcs MexaHN4eckomMy 06e3BOKMBAHMIO Ha
HeHTpudyrax (IekaHTepax), a 3aTeM BbIBO3SITCS
Ha MOJIMTOHBI JJ151 PEKYIbTUBALIUMN.

C MOMeHTa yKeCTOYeHMSI HOpM Oumosoruye-
CKMX TIOKa3aTesei [jisi copachbiBaeMbIX CTOUHBIX
BOJ, BCe CTOYHbIE BOZbI, IMPOLIEAIINE TIOTHBIIA
ki ounctky Ha KOG, ¢ 2012 r. nonBeprarwTcs
yabTpadmoneToBoMy 06e33apaskMBaHUIO TIepe
cbpocom B MockBy-peKy. Takum ob6pasom, Io-
Kasatenu Oumomormueckoit ounmcTky Bombl KOC
JOCTUIIM HOPMAaTMBHbBIX 3HaueHMi1 1o CanllnH
2.1.5.980-00, uTO 6;1aTOTBOPHO CKa3aJ0Ch Ha Ka-
YyecTBe BoAbl MOCKBBI-PEKM ¥ CAHUTAPHO-3MNIe-
MMOJIOTMYECKOTO COCTOSIHMS aKBATOPUM B LIEJIOM.

C 2014 r. u 110 HaCTOSILLMII MOMEHT UIET pe-
KOHCTpyKUMs Bcero komriekca KOC, co3paercst
cuctema c6bopa ¥ OUMCTKM Ta30BbIX BBIOPOCOB,



Aa)

Puc. 1. KypbsiHoBckue ounctHble coopyxenus (KOC)

KOTOpasi TO3BOJIUT YCTPAHUTb HeNPUSTHbIE
3amaxu, oIlyliaeMble BpeMsI OT BpeMeHU >KU-
TensIMU GNu3ekalluxX paiioHoB. [IJIS MCKITIO-
YyeHMsI BBIOPOCOB C OTKPBITBIX ITOBEPXHOCTEN
TTePEKPBITO OOJIBIIMHCTBO PaHee OTKPBIThIX CO-
OpYy)XKeHMIt: TOABOSIIME KaHaIbl, TIeCKOTOBKI,
TepBUYHbIe OTCTOMHUKU, COOPYKEHUS MeXaHU-
YeCKOJ OUMCTKM BOIbI M 06paboOTKM ocajka 06-
miet miomaabio ¢Bbirre 80 Toic. M2. [Ipy 5TOM Ha
«TIepPeKPbIThIX» COOPYKEHUSIX YCTpOeHa MPUHY-
IUTeNbHasl BBITSDKHAS BEHTWUJISIIMS, TpeaycMa-
TpUBaloIas momady Bo3ayxa Ha COOPYKeHUS U
€ro OYMCTKY. B pe3ysbTaTe peKOHCTPYKIMU 1A~
HUpPYeTCSl CYyleCTBeHHOe CHIDKeHlMe TToKa3aTe-
Jieii comepskaHMsT 3arpsI3HSIONIMX BelllecTB B BO3-
Iyxe. B coctaB ra3oBosmymiHbIX BI6pocoB KOC
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®oto © EneHa Tumodeesa

BXOJST MeTaH, aMMMaK, MepKalTaHbl M CEPOBO-
nopof. OCHOBHBIMM MCTOYHMKaMM 3aI1axoB SIB-
JISTIOTCST ABA TTocenHuX raza. OHM ke CIIOCOOHBI
OKa3bIBaTb HETAaTUBHOE BO3[EliCTBME HAa COCTOSI-
HM€e 3[,0POBbs UeloBeKa Mpu AJUTETbHOM BlIbI-
XaHUM — MeCTHOe pasgpaskaiolnee U O6IeTOK-
CUYecKoe JIeICTBIE: BbI3bIBAIOT TOJIOBHBIE 60N,
MIPUCTYIIBI TOIIHOTBI, YYBCTBO OeCIIOKOICTBA,
TIOBBIIIAIOT YTOMJIISIEMOCTh [A8docvesa, Xapna-
Mmoea, 2013]. Tlo paHHBIM «JJOKIaf0B O COCTOSI-
HUM OKpyKarolleit cpenbl B Mockse B 2014-2016
rogax», MakCMMaJbHO Pa30BbIii HOPMAaTUB IIO
cepoBofopony Ha KypbsIHOBCKMX OUMCTHBIX CO-
ODPY>KEHMSIX TIpEeBBILIAJCS, XOTS AMHAMMKA pac-
npezesieHus: obpalieHunit o KOIMIecTBy kaao0
Ha COCTOsTHME aTMOC(hepHOTo BO3IyXa OT JKUTe-
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neit FOBAO, B TOM umciie Mo NpuUYMHe 3ariaxos,
ncxopsammux or KOC, umeet TeHIEHIIMIO K CHU-
keHnto. Tem He meHee KOC 3aHMMaeT BTOpoOe
MECTO B CITCKe MPOMBIIIJIEHHBIX 00beKTOB Moc-
KBBI, Ha KoTOpbIe B 2016 T. TOCTYITUIO HAaMOOIb-
Iree KOJIMYECTBO JKayl00 SKUTeJIei 0 3arpsiIsHEeHUN
aTMocdepHOTo BO3ayXa.

Brirtyck Bog m3 KOC B MoCKBYy-peKy pac-
TOJIO’KEH B UepTe Topoja U SIBJISIETCSI MeCTOM,
I7le CMeIIMBaloTCs [IBa MOTOKA: PEYHOI BOIbI U
OUMIIEHHBIX CTOYHBIX BOJ, B COOTHOIeHUM 2:1.
OCHOBHOe OT/IMYME OUMINEHHBIX CTOYHBIX BOJ
OT PeYHOIi BOZAbI COCTOUT B TTIOBBIIIEHHOM COZlep-
SKAHUM OMOTEHHBIX 3JIEMEHTOB, YTO OTMEUYEHO
B pabotax [FoHdapenko, Cmapkos, AHOpuaHosa,
2014; KpuckyHos u dp., 2005; O cocmosiHuu oKpy-
sHearoweii..., 2003; Yuesamkuna, bazaesa, Hecpeo-
KuH, 2006]: cogepkaHue aMMOHUITHOIO a30Ta U
asoTa HUTPUTOB 10 2 pa3 BbIllle, a30Ta HUTpaA-
TOB 1 pochopa dhocdaros u obIero — 1o 11 pas
BbIllle, @ Takke TOBbIIeHeM pH 10 equMHUIIbI.
OTHOCHUTENbHOE BBICOKOE COAEPKaHue [aH-
HBIX MOHOB MOKET IIPUBECTU K 3BTpOodUKAIUA
(«1IBETEHMIO») BOJOEMA M HEBO3MOXXHOCTU MUC-
T0JIb30BaHMS €T0 PECYPCOB I KOMMYHaIbHO-
6bITOBBIX HYKT [Lackner et al., 2014; I'ycesa u dp.,
2000; Hegédxun u dp., 2005; [Tempocsan, Illysano-
8a, 2017; Pesenns, Pegennb, 1995].

AMuHBI, HaxopsIMecss B BOJOeMax, BbI3bI-
BalOT TOPMOXKEHME OMOXMMMUUYECKUX ITPOIIECCOB,
KOTOpble BbI3BaHbI TMOIIOIIEHMEM KUCI0pOAa
as9pOOHBIMM OGAKTEPUSIMM, UTO IPUBOIUT K CO-
OTBETCTBYIOIEMY YMEHbIIIEHIO ero KOJInuecTBa
M TIOBBIIIEHNIO OMOXMMUYECKON TTOTPeOGHOCTM B
kucnopoge (BIIK). B pesynbraTe 3TOro rporiecca
caMoouMIlieHe B 9KOCKUCTeMe He TTPOUCXOIUT, a
00pa3syroIyecst 1ocjae OKUCIEHUSI HUTPUTBI OKa-
3BIBAIOT TOKCMUYECKOE AEeHCTBME Ha TUIPOOVOHTHI
[Chen, Burke, Prepas, 2011; ITempocsH, llysanosa,
2017]. Asotoconepskaiiye coefyHeHUs (HUTPU-
ThbI, HUTPATbI, aMMOHMITHbIE COJIN), KaK ITOKa3aHO
B [Tycesa u dp., 2000], MoryT 06pa30BbIBATLCS B
BOJIe B pe3y/bTaTe OMOXMMMUYECKON Aerpagaum
6eJIKOBBIX BEIEeCTB, Ie3aMMHUPOBAHNUSI aMUHO-
KUCJIOT, a TakKe BCIeACTBME Pa3jIoskKeHUsT Mode-
BUHBI IO, BO3felicTBMeM (QepmMeHTOB. [Tpucyt-
CTBYIOT OHM B BOZi€, KaK IPaBUJIO, B BUJIE B3BECEN,
KOJIJIOUJIOB ¥ paCTBOPEHHBIX MOJIEKYII.

AHanus uccnenoBanmit Mocksbi-pekn 'y KOC
[O cocmosiHuu oxpyxcaoujeti..., 2003] B niepuon,
JIeTHeil MekeHUM BOJ, KOTOopasi SIB/ISIeTCS Hau-
60/iee TTOKA3aTelbHON 13-3a BBICOKOW TeMIle-
paTypbl BOAbI, MO3BOMSIET CHENaTh BBIBOJ, UTO
KOHIIEHTpalMsl a30Ta U ero CoeauHeHMil 3Ha-

YUTENIbHO YBEIMUYMBAETCS IOC/Ie MTPOXOXKIEHMUS
OUMCTHBIX COOPYKEHMIt: comepskaHue O0b1Iero
asoTa — B 8 pas, a30Ta aMMOHMIAHBIX COTel — 1,0
30 pas, a3oTa HUTPATOB — B 6 pa3, a30Ta HUTPU-
TOB — B 3 pa3a. B ocHOBHOM aBTOpHI [Tam e]
CBSI3BIBAIOT 3TO C OONBIIMM KOJMYECTBOM CTO-
KOB, noctyrnatwiux Ha KOC. Belio pelieHo, 4To
ILIST UI3MEHEeHUSI CUTYaIy HY>KHO BHEJIPUTD TEX-
HUYECKMe pelleHNs], MTO3BOJSIONIE YBETUUNUTD
st dextmHOCTE KOC [HegédxuH u dp., 2005].
OuncTKa CTOYHBIX BOZ, OT OMOTEeHHBIX S7IeMeH-
TOB, MpesKIIe Bcero asora 1 ¢pocdopa, 6blaa 1 ocra-
eTCs aKTyaJIbHOI 3a[aueii, eil IOCBSIIeHO MHOTO
pab6or [bouxosa, HoxesHukosa, 2015; 3y608 u dp.,
2013; Kannucmosa u dp., 2016; Kosnoe u dp., 2013;
Kosnos, Kesbpura, Hukonaes, 2013; HukumuHa u
dp., 2015; Huxonaes u dp., 2009; Hukonaes u op.,
2015]. OcHOBHasl mMacca a30Ta, COfepsKalerocs
B IIOCTYyTAIOIIEl Ha OUMCTKY CTOYHOI BOJE, IIPe -
cTaBjeHa aMMOHMeM. [I/1s1 ynaneHns aMMOHMS U3
CTOYHBIX BOJ, UCIIONb3YIOTCSI COBPEMEHHbBIE TEX-
HOJIOTMM yOa/IeHMsI 6MI0TeHHbIX 3/IEMEHTOB, OCHO-
BaHHbBIE HA ITPolleccax HUTPU-AeHUTpUUKaLN,
u3noxeHHsle B CIpaBOYHMKE [0 HAWIYULIUM
JIOCTYIHBIM TexHosorusm UTC 10-2015. s oT-
JlelIbHBbIX CTOKOB, COIEpKallMX HU3K0e KoJuye-
CTBO OpraHMYeCKUX BeIlecTB, Hampumep, dyrat
HeHTpUbYT A1 00e3BOKMBAHUS COPOKEHHOTO
ocazika, HaXOOUT NMpMMeHeHMe HOBas TEXHOJIOT S
AnamMmoKc (anaerobic ammonia oxidation), koTo-
pasi 3aK/II0YaeTcsl B TOM, UTO B IIPUCYTCTBUM OCO-
6011 TpyMIIbl 6aKTepuii OCYIIECTBISETCS IPOIecC
aHA3pPOOHOTO OKMUC/IEHMS] aMMOHMSI HUTPUTOM
¢ o6pasoBaHMeM MOJIEKYISIpHOro azota. AO «Moc-
BogoKaHaa» coBMmecTHO ¢ OUII BuorexHomoruu
PAH paspa6oran coOGCTBeHHbIVI BapUaHT Te€XHO-
JIOTMM, OCHOBAHHOI4 Ha Mpoliecce AHAMMOKC, IS
ouMcTKM (pyrata 06e3BOKMBAIOIINX LIEHTPUYT.
B nacrosiee Bpems Ha JIOC GyHKIMOHUPYET M-
JIOTHasl yCTaHOBKa AHaMMOKC ITPOM3BOAUTEIb-
HocThIO 20 M3/cyT, ¢ 3(PPEKTUBHOCTBIO YIATEHNS
asora 80-90%. DTu maHHble COOTBETCTBYIOT pa-
6oTam Apyrux uccienosareneii [Fux et al., 2002;
Henze et al., 2002], B KoTOpbIx ToKka3zaHa 3ddex-
TUBHOCTD yIa/IeHMsI a30Ta B JaHHOM ITpo1iecce 60-
nee 90%. [IpombllJIeHHOe BHeIpeHMe CO6CTBEH-
HOJ TEXHOJIOTMM Ha OCHOBE Ipoliecca AHAMMOKC
B AO «MocBomokaHam» B Omyskaiiliee Bpems 6y-
IeT OCYLIEeCTBJIEHO Mpu peKoHCTpyKuuu JIOC
IJIsT OYMCTKYU (yrata 06e3BOKMBAIOIINX LIEHT-
pudyr (Ipou3BOAUTENBHOCTb 18 ThIC. M3/CYT).
Pe3ynbTaThl MOHUTOPUHTA 3arpsi3HEHUS MO[I-
3e@MHbBIX BOJ, Ha TePPUTOPUSIX, HAXOISIINXCS TTO7,
BJIMSIHMEM IIPOMBINIJIEHHBIX COPOCOB 3arpsi3-



Hawoiyx Bemects KOC, orpakeHHbIe B «JJoKiIa-
Jlax O COCTOSTHMM OKpYsKalolei cpenbl B Mockse
B 2015-2017 romax», IokasaJiu, YTO OCHOBHBIM
TeXHOTeHHBbIM IIOKa3aTejeM 3arpsi3HeHMs TIOf-
3eMHBIX Bog, BOM3yu KOC sBJisieTcsI aMMOHMIA,
npeBbimienne [1IK cocraBmio 10-15 pas. s
CHIMKeHMST 001eil Harpy3Ky Ha MOCKBY-PeKy T10
6MOTeHHbIM 27IeMeHTaM (Tpyrire asora u ¢oc-
dopy) Ha KOC maeT peKOHCTPYKLMSI OUMCTHBIX
COOpYXXeHMI1 3a cUeT BHeApeHUs HaMJIyudIlIuXx
mocTynHbiX TexHosoruit (HAT), B Tom uncie
CrpaBounukom o HAT UTC 10-2015, koTopble
TI03BOJISIT YAYYILUTb CUTYalMIO B TOPOLCKOI CHUC-
Teme. Tak, Hanipumep, ¢ 2014 r., mocine Havana
PeKOHCTPYKIMY KypbSTHOBCKMX OUMCTHBIX COOPY-
SKeHUIA, CpeTHer0JoOBble KOHIIEHTPalUy MOHA aM-
MOHMS B MOCKBe-peke CHU3UIUCH Ha 28%.

3arpsisHeHMe TOBEPXHOCTHbIX U IMOA3eMHbBIX
BOJI, 0OyCIaBaMBaeT HapylleHne 6MOIOTUYeCKO-
r'0 pa3sHOO0Pa3usI, CHUKEHME TTPOSYKTUBHOCTH U
MOTPEeOUTENBCKUX CBOMCTB BOAHBIX SKOCHCTEM.
B pesynbraTte 000CTPSIIOTCS MPOO6IEMbI XO3Si-
CTBEHHO-TIMTHEBOTO BOAOCHAOKEHMS, CeIbCKO-
XO03SI/ICTBEHHOTO, TIPOMBIIIJIEHHOTO, PhIO0X0351i1-
CTBEHHOTO U DPeKpealMOHHOrO0 BOMOIOIb30Ba-
HMSI. B pesynbrare MOCTYIJIEHUSI 3arpsi3HSIIO-
X BeIecTB HAOMIOAIOTCS CYleCTBEHHbIE 13-
MeHeHUST QU3UKO-XMMUUECKUX CBOVICTB BOIbI,
YTO MPUBOAUT K BO3HUKHOBEHMIO HOBBIX (popm
O6MOXMMIUYECKUX PEKMMOB BOLOEMOB, YXyIIlle-
HUIO UX TIOTPEOUTENBCKUX CBOICTB, B TOM UMC-
Jie U3MEeHEeHUIO OMOTIPONYKTUBHOCTHU [be30HuHa,
2005; LlypuH u dp., 2012].

151 O1LleHKY BJAMSIHUS OUMIIEHHbBIX CTOYHBIX
BOJ HA TIOMyAsiUMM PbI6 MOCKBBI-peKM ObLIU
NpoBeLleHbl MccienoBaHus. I[lonydyeHHble OaH-
Hble CBUZETETbCTBYIOT O BBICOKOI UMC/IEHHOCTU
pbIO B paitoHe BBITyCKa OMOIOrMYECKY OUMITEH-
HBIX cTOUHBIX BoJ, KOC B CBSI31M B 06MJIIEM B 9TOM
MecTe KOopMa M 0COOBIMM TUAPOIKOIOTUYUECKU-
Mu yenosusmu [Kpuckyros u dp., 2005; ITywikapo
u dp., 2006]. VismeHeHMe COOTHOILEHUS BULOB
BOJIHBIX oOMTaTeselt MpUBOOUT K 00pa30BaHNUIO
HEeYCTOMUMBBIX IKOCUCTEM, OTIMYAIOUIUXCS OT
ecTecTBeHHbIX. Tak, Hampumep, OTMeuaeTcs 1Mo-
sBnenne y KOC pbIGOK I'yIIin.

AHanu3 nmuTepatypsl nokasain, yTo KOC Bius-
10T Ha 9KOJIOTMYECKOoe COCTOsIHME MOCKBBI-DEKN:
B pe3yJibTaTe CITyCKa OYMIIEHHbIX CTOUHbBIX BOJ, B
pexy cofepykaHue B3BellleHHBIX BeIllecTB 1 Hed-
TeMPOAYKTOB CHIKAETCs, HO cofepskaHue O6umo-
TeHHBIX 2JIEMEHTOB U TSDKEIbIX MeTa/lJIOB, Kak
npaBuio, Bo3pacraeT [BopoHuHa, 2013; Kpucky-
Ho8 u dp., 2005; Heédkun u dp., 2005; O cocmo-
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AHUU oKpyxcaiowet..., 2003; ITywkaps u dp., 2006;
Yuesamxuna, basaesa, Hegedxun, 2006; Illypun
u dp., 2012]. HageskHble maHHbIe 3KOIOTMYECKO-
ro MOHUTOPMHTa — HeoOXOmumasi OCHOBA IS
yIIpaBjeHMs KauecTBOM BOJbI, TIOSTOMY HeOO0-
XOIVIMO TIPOBOAUTD PETY/ISIpHbIE HAOTIOIEHMS 3a
COCTOSIHMEM BOJHbBIX OObEKTOB, X KOJIMUYECTBEH-
HBIMM M KaueCTBEHHBbIMM ITOKa3aTeJsIMU [JIs1
CBOEBPEMEHHOI'0 BbISIBJIEHUSI U TIPOTHO3UPOBA-
HMST HETAaTUBHBIX ITPOIECCOB, BAMSIONIMX Ha Ka-
YeCTBO BOJ, ¥ COCTOSIHME BOIHBIX OObEKTOB, UTO U
SIBJISIETCS 11€JThI0 Halllero MCcaeq0BaHMsI.

3KcnepuMeHTaanas| 4acTb

[TpobbI BOmbI OBLIM OTOOpPAHBI B TPEXKPATHON
TOBTOPHOCTM [1Ba pa3a B OKTs6pe 2014 r.: Ha
yoanenuu 1 kM 1o Mecrta copoca Bombl B Moc-
KBYy-peky 13 KOC, B cTBope MecTa coOpoca 1 uepe3
300 M rocse co6poca Bozbl B MOCKBY-peKy. XUMu-
YyeCcKuii aHaIN3 BOJ, OBbLI MPOBENEH C UCTIONbh30-
BaHMEM CJIefyOLUX METOHLOB MCC/IeNOBaHMS:
TOTEeHLIMOMEeTPUYECKUIA MeTof, sl oIpenese-
Hust 3HaueHnit pH Ha nonomepe 1-500, apreHTo-
MeTPUYEeCKMii MeTOZ, OIIpesie/ieHNsl Cofep kKaHus
XJIOpUJ-aHMOHOB, MeTon, ICP-MS njis oripenerne-
HMSI KOHLIEHTpalMii OCHOBHBIX MaKpO-U MUKPO-
J7IeMeHTOB Ha crekTpoMeTpe Agilent 7500A,
CIIeKTPOo(POTOMETPUUECKIIT METOZ, OTIPeeIeH IS
comepykaHusT BOLOPACTBOPUMBIX (€HOMbHBIX CO-
envHeHnii (Meton, dosmnHa-YokanbTey, Crek-
tpodoTomeTrp Hach-Lange DR-2800) [Anekcees,
2004; JIypove, 1966; Pe3rukos, 1963]. OT60p TOuek
MIpUypOYEH K TOYKAM MOHMTOPMHTA 3@ COCTOSI-
HueMm KOC 1o gaHHbIM «/JOK/Ia0B O COCTOSTHUM
OKpykamlieii cpenibl B MOCKBe».

Pe3ynb'ra'rb| npoeeneHHOro
uccaenoBaHMa U UX chymAeHue

PesynbTaThl M3MepeHUiT peiCTaBIeHbl B mao. 1.
Bce moka3aTenu B Bogax, 0TOOpaHHbIX 10, B CTBO-
pe u mocie copoca KOC OuMIEHHBIX CTOUHBIX
BoZ, B MOCKBY-peKy COOTBETCTBYIOT WJIM HUXKE
IMIOK KyabTypHO-O6BITOBBIX BomoeMoB. IT/IK pbI-
60X035/1CTBEHHBIX BOJOEMOB B OCHOBHOM CTPO-
Ke, TI03TOMY, KaK BUIHO U3 mab/. 1, 3HaueHUs
comepkanust Mn, St 1 K B HEKOTOPBIX ITpOaHa/IN-
3MPOBAHHBIX BOJAX HEMHOTrO IipeBbimaeT I1IK,
a copepxkanue Cu 1 Zn 6oree yem B 3 pasa Ipe-
BbimaeT IIJIK mist pblOOX03sI/iCTBEHHBIX BOJIO-
eMoB. U3 3TOro cienyet, YTO Boga MOCKBBI-PEKU
B paitoHe KOC MoXeT GbITh MCITOJIb30BaHA JIJIsI
KYJIbTYPHO-OBITOBBIX 1leJieil HaceleHMs], peKpe-
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Ta6bnuua 1. Xapakrepuctuka Boa MockBbl-peku B paitoHe KypbsiIHOBCKMX O4UCTHBIX coopyxeHuit (KOC)

Ananusupyembie | NOK pbi6.-x03. NAK kynbT-6bIT. || MecTo oT60pa Npo6bl BoAbl, AaTa ot6opa
nokasarenu (Mpukas (TH 2.1.5.2280-07
pOCprGOI'IOBCTBa u CanlMuH [o cTBOpa, cpepHee CTBOP, cpenHee Mocne cTBOpA,
or 18.01.2010 2.1.5.980-00) cpenHee
N2 20
u CanluH - - - - - A
2.1.5.980-00) ] S b b 2 8
o o o o o o
- - - - - -
~N o ~N o ~N o
- - L | i - -
pH - 6,5-8,5 7,71 8,22 7,66 8,05 7,62 8,20
Xnopuab! CL, 300 350 55,74 55,74 65,68 67,10 51,48 55,74
mr/n
MapraHey Mn, |/0,01 0,1 0 0 0 0,016 0 0
mr/n
Menb Cu, Mr/n 0,001 1 0,005 0,006 0,004 0,008 0,003 0,029
LLMHK Zn, Mr/n 0,01 1 0,031 0,029 0,032 0,038 0,037 0,031
CeuHel, Pb, mr/n ||0,006 0,01 0,001 0,001 0,001 0,001 0,001 0,001
Xpom obwwii Cr, || - 0,05 0,002 0,002 0,002 0,002 0,001 0,001
Mmr/n
AntomMuHmnin Al, 0,04 0,2 0,004 0 0 0 0 0
Mmr/n
Hukenb Ni, 0,01 0,02 0,003 0,003 0,004 0,006 0,003 0,003
Mmr/n
Kagmuii Cd, 0,005 0,001 0,0001 0,0001 0,0001 0,0002 0,0001 0,0001
Mr/n
Ko6anst Co,mr/n 0,01 0,1 0,0001 0,0001 0,0002 0,0002 0,0002 0,0002
(deHonbHble - - 0,450 0,570 0,360 0,438 0,410 0,480
COeaMHEHMS,
Mmr/n
CrpoHumit Sr, 0,4 - 0,472 0,463 0,599 0,540 0,496 0,505
Mmr/n
Mbliwbsik As, mr/n| 0,05 0,01 0,002 0,001 0,002 0,002 0,002 0,002
Kanbuuit Ca, 180 - 64,23 75,26 70,56 90,94 58,02 85,46
Mmr/n
Marnuit Mg, mr/n||40 50 19,57 13,83 22,02 6,96 22,33 7,71
bapwuii Ba,mr/n  ||0,74 - 0,074 0,061 0,056 0,052 0,052 0,057
Kanui K, mr/n 10 - 492 419 11,17 9,83 6,82 6,61
HaTpwuii Na, mr/n (|120,0 200 22,72 22,89 45,86 36,96 29,68 28,86
MonnbaeH Mo, {0,001 0,07 0,001 0,001 0,001 0,001 0,001 0,001
Mmr/n
Obwas xect- 7 - 4,85 492 5,36 5,13 485 492
KOCTb, °)K

lpumeyarue. MorpewHoOCTb M3MepeHuin coctaensieT 15%.
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alyu U CIOpPTa, a UCIIO/Ib30BaHMe BOJOeMa s
PBIOOXO3SIICTBEHHBIX 11e/Ieli M BOFOCHAGKEeHMS
HaceyleHMs] B JAHHOM paiioHe He MOKeT ObITb
OCYIIeCTBJIEHO 6e3 JOMOMHUTETbHOM OUUCTKY 10
JLe/ICTBYIOILETO HOpMAaTHBa.

13 mabn. 1 Takke BUSHO, YTO Psif, TTOKa3aTe-
neit — pH, obas skectkocTs, Cl-, Zn, Ni, Sr, Ca, K,
Na — MMeIoT TeHIEeHIMIO K YBeJTMUEHUIO B TOU-
Kax, OTOOpaHHBIX B CTBOpe COpOCa OUMIIEHHBIX
CTOYHBIX BOZ, B MOCKBY-peKy, U [ajiee CHMKa-
eTCsl B BOJAxX, OTOOPAaHHBIX HIDKE I10 TeUeHUIO;
MUHUMYM COZiep>KaHMsI OOJIbIIMHCTBA KOMIIO-
HEHTOB HabII0aeTcs B BOAe, OTOOPAHHON 10
MecTa copoca OUMIIEHHBIX CTOUHBIX BOJ, B PEKY.
[Tomob6Hble TaHHbIe COMMACYIOTCS C TTOMYYeHHbBI-
My paHee [BopoHuwna, 2013; KpuckyHoe u dp.,
2005; Hepéoxkur u dp., 2005; O cocmostHuu okpy-
searoweti..., 2003; Iywikaps u dp., 2006; Yuesam-
kuHa, basaesa, Hegedkun, 2006; Ilypux u op.,
2012]. BO3MOXHO, TaK MPOUCXOAUT U3-3a TOTO,
yTo Bopa, copacwiBaemas n3 KOC, okasbIBaeT-
CS1 OUMIIEHHO He 10 TOTO YPOBHS COLep KaHUs
KOMITOHEHTA, KOTOPbIi HabmogaeTcss B MocKBe-
peke. OcobeHHO 3T0 KacaeTtcst noHoB Cl, K* 1 Na*,
cofepskaHMe KOTOPBIX Bo3pacraet no 1,5-2 pas
B MecTe cOpoca Bobl B peKy. Bo3MoskHO, TaHHbI
(axT HabMI0AeTCs 13-3a BBICOKOTO COMlePyKaHMS
TIOBapeHHOJi COMIM B UCXOLHON BOJE, MOCTYIIUB-
meit Ha KOC. Kpome Toro, kak oTMeueHoO B [He-
@édkuH u dp., 2005], KOC MoskeT He CTIPaBISIThCS
€ 6ONTBIITVM KOJTMUECTBOM TOCTYIAIOIINX CTOKOB,
YTO NPUBOAUT K YXYAIIEHMIO PA6OThI OUMCTHOTO
06opynoBaHusi. OUMCTHBIE COOPYKEHUS TIPEXTe
BCEro HarpaBjIeHbl Ha OUMCTKY CTOUHBIX BOZ, OT
O6MOTeHHBbIX 3/IeEMEeHTOB UM He IpeJHa3HAUeHbI
IUTST yIameHusI MeTalyioB, XIOPUIIOB, CYlIb(aToB.
CnenyeT OTMETUTb, YTO CTOUYHYIO BOAY MOXKHO
OUMCTUTD OT COJIei C TTOMOIIbI0 0O6PATHOTO OC-
MOca, HO CTOMMOCTb JAHHOJ TEeXHOJIOTUU TIpU-
BelleT K YBeJMUYEHMI0 pazMepa KOMMYHaJbHbIX
TIaTexel kuTeseii ropoga, MO3TOMY 3KOJIOTO-
SKOHOMMYECKasl 11e/ecoob6pa3sHOCTh MeTOZOB
OYUMCTKU, OCHOBaHHasl Ha npuHuunax HAT, He
NpeJIionaraeT OUMCTKY CTOUHBIX BOZ, OT 3TUX 3a-
IPSI3SHUTEJIEN.

ConepskaHye BOJOPaCTBOPUMBIX (heHONbHbBIX
CcoeqMHEHUI BO BCex Npobax BHe 3aBUCUMO-
CTY OT BpeMeHM M MecTa 0TOopa HaXOOUTCS Ha
YPOBHE, COOTBETCTBYIOLIEM MPUPOLHBIM BOLaM
[3anpomemos, 1974]. IlocTyTiieHNe OUUILEHHbIX
CTOYHBIX BOJ B MockBy-peky m3 KOC okasbi-
BaeT pasbapisionnii 3QdeKT Ha comepskaHMe
(beHONbHBIX COEOMHEHMI, KOHIIEHTPAIUS 3TUX
KOMIIOHEHTOB CHMKAaeTCsl B BOAaxX, OTOOpaH-
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HbBIX HJDKe T10 TeueHUI0 peku. ITO COriaacyeTcst
¢ coobmieHnemM «MocBogoKaHaia», B KOTOPOM
OTMeyYaeTcsl, UYTO cerofHs] B MockBe ropopcKue
CTOYHBIE BOMBI ITPOXOST TOJHBIN MK 610JI0-
IMYECKOM OUMCTKU. DTO IMO3BOJISIET Obecreum-
BaTh KaueCTBO BOJbI, KOTOpPOeE T0 Py MoKasa-
TeJieil nyJiile, yeM B MockBe-peke.

Comepskanue Cu, Cr, Ba Takke CHMXKaeTCs
MIpU TIOCTYIIJIEHUM OUYUILEHHBIX CTOUHBIX BOJ, B
Mocksy-peky 13 KOC. BosmoxHO, 3TO mpouc-
XOIIUT M3-3a XUMUUECKOTO OCAXKIEHUS ITUX 3J1e-
MEHTOB IIPU MOCTYIUIEHMM TaHHbIX OUMIIIEeHHBIX
CTOUHBIX BOZ,, OTJIMYAIOIIMXCS TI0 COCTABY OT BOJ,
MOCKBBI-pEKMN.

Conmepskanmue Pb ocraercs HeM3MeHHO HU3-
KMM BO BceX Ipobax BHE 3aBMCUMOCTH OT Bpe-
MeHU M MecTa oTbopa. Bo3aMoKHO, M3-3a [10-
cratouHoil ypaseHHOCTM KOC OT KpYyITHBIX
aBTOMarucTpasei.

[Ipy cpaBHeHUM TIPOO BOABI, OTOOPAHHBIX
C BpeMeHHOJt pa3HMIlell B He[eslo, 0Ka3ajoch,
YTO IJIS pszia ToKasaTeseil — comepskanue ¢e-
HOJIBbHBIX coemyHenuit, Cl-, Mn, Cu, Zn, Ni, Ca —
60s1e€ BBICOKOE COJIepsKaHMe OTMEUEHO JIJISI JAThI
19.10.2014, yem B mpobax, OTOOpAHHBIX Hefe-
Jieit paHblile. [IpeTI0N0XKMTE/bHO 3TO CBSI3aHO
C IpUPOAHBIM BapbMpOBaHMEM IOKa3aTesiel,
KOTOpOe corocTtaBumo ¢ Biausauem KOC.

/3 BbIIIeCKAa3aHHOTO MOXXHO CJiejlaTh BbIBO/I,
yro KOC B 1I€JIOM HeCyIleCTBEHHO BMSIOT Ha
9KOJIOTMYeCKoe COCTOsTHMe MOCKBBI-peKM, a Ha-
6/omaeMble Koe6aHMs COTIOCTaBUMbI C BpeMEH-
Hb/M BapbMpOBaHMEM IIOKa3aHMUI aHAIMU3Upye-
MbIX TIPU3HAKOB.

BbiBoabl

1. Boma 13 Mocksbi-peku B paitoHe KOC mpu-
rofiHa [JIs1 KyJbTYypHO-ObITOBBIX 1ieJieii Hacene-
HMUSI, peKpealuu 1 CIIopTa; pu Heo6XoaMMOCTHU
MCIIO/Ib30BaHMS BOJOeMa 11l pbI60X03s1/CTBEH-
HBIX 1IeJieli ¥ BOLOCHaOKeHMs HaceleHus BOJa B
JAHHOM pajtoHe He MOXeT ObITh MCIIOAb30BaHa
6e3 IOTOTHUTENbHOM OUMCTKY [0 AeiCTBYIOIIe-
ro yposHs [TJIK.

2. Pap mokasatesneit (pH, 06111ast 5keCTKOCTb, CO-
nepkaHue GeHOoNMbHbIX coenyHenmit, Cl-, Zn, Ni,
Sr, Ca, K, Na, As) uMeloT TeHAEeHUMIO K yBeJInye-
HMIO (IO 2 pa3) B TOUKAxX, OTOOPAHHBIX B CTBOpE
cbpoca OuMIleHHbIX CTOUHBIX BOA, B MOCKBY-pe-
Ky, U [ajiee CHMUKAETCS B BOAAX, OTOOPAHHBIX
HIDKe TI0 TeYeHM0. BmecTe ¢ TeM 3TU KOHLIEH-
Tpalyuu He3HaUUTEIbHO MTPEBBILIAIOT PAMKH BbI-
SIBJIEHHBIX BpeMeHHbIX KojiebaHuit cocTaBa BoJ,
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TO3TOMY [IJIS1 OKOHUATeJIbHOTO OTBETA O IIPUYM-
Hax HaOGII0aeMbIX TIOBBIINIEHUII HEOOXOOMMbI
IapHele HabmomeHus.

3. I copmepskanus psaa snemeHToB (Cu, Cr, Ba)
" comep>kaHusT PeHOMbHBIX COeqUMHEHUI MOCTY-
TIJIeHVe OUMIIEHHBIX CTOYHBIX BOJ, B MOCKBY-pe-
Ky u3 KOC oxasbiBaeT pasbaBisiommuit 3¢hdexT,
KOHIIEHTpAaIMs 3TUX KOMIIOHEHTOB CHMKAeTCS
HIDKE TI0 TeYeHMIo peku. [IpMumMHa MOXeT 3a-
KJII0YaThCS B TOM, UYTO TOPOJCKME CTOYHBIE BOZBI
TIPOXOISIT MOHBIN LMK OYUCTKU, YTO ITO3BOJISI-
eT obecreunBaTh KaueCcTBO BOMbI, KOTOPOE I10
psiLy TIoKa3aTesneli myulie, yeM B MockBe-peke.
4. KOC 0KasbIBalOT B 11€JI0M HeCylleCTBeHHOe
BJIMSIHME Ha SKOJIOrMYecKoe COCTOsiHMEe MOCKBbI-
peKu, a HabmomaeMblie Kone6aHMsI COTTOCTaBMMbI
C BpeMeHHbs!M BapbMpOBaHMEM TTOKa3aHMii aHa-
JIU3UPYEMBIX ITPU3HAKOB.

3aknoueHue

[lo pesynbTaTaM aHaaM3a CYIIECTBYIOIIMX UC-
ClefoBaHMUIt UM HalIMX 3KCIepUMEHTaTbHbIX
IAaHHBIX MOKHO caenaTbh BbiBOH, uTo KOC He-
OIHO3HAaYHO BJMSIIOT Ha 35KOJIOTMYECKOEe CO-
crosinne MockBbI-peku. B pesynbrare crycka
OUMIIeHHBIX CTOYHBIX BOJl B PeKy cofepykaHue
HEKOTOPbIX COeNVHEHNUI CHUKAETCS (B3BEIlEeH-
Hble BellecTBa, HePTemponyKThl, (eHOTbHbIE
coenuHenus, Cr, Ba), uTo mosBossieT obecreum-
BaTh KauecTBO BOAbI Jyullle, YeM B MockBe-pe-
Ke, 110 TaHHBbIM TT0Ka3aTesIsIM ¥ MOYKHO T'OBOPUTH
o 6nmaronpustHoM BiusiHuy KOC Ha sKoormnye-
CKyI0 00cTaHOBKY MockBbI-peku BOm3u KOC.
Conmepskanue B MocKkBe-peKke psifa GMOTeHHBIX
271eMeHTOB (a30T, ¢docdop, KaabLiuil, Kauuii),
HEKOTOPbIX TSDKeIbIX MeTa/lioB (Zn, Ni, St, Co),
a Taxxke XJIOpUL-MOHOB U Hatpus mnocie KOC
BO3pacTaeT, HO TI0 psioy IToKasaTeJseit Habona-
eMble KoyiebaHMsI COTIOCTAaBUMBbI C BpeMeHHb!M
BapbMpOBaHMEM aHAJIN3MPyeMbIX TPU3HAKOB U
He BBIXOIST 3a rmpeesibl ITIK KyabTypHO-6bITO-
BbIX BoZoeMOB. [losaTomy mcnonb3oBanme Moc-
KBbI-peKM B peKpeallMOHHBIX 11eJIsIX He Ipef-
CTaBJISIeT OMAaCHOCTU JJIS1 300POBbsI HaceleHUs
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Abstract

Water consumption by urban residents is higher than in rural areas by an order of magnitude or more.
The volume of domestic sewage discharged into the rivers of cities has increased by several times in
recent years. Moscow is a large metropolis with several wastewater treatment plants, but the main
volume of wastewater enters the Moscow River through the Kuryanovo sewage treatment plant (KSTP),
the surrounding area of which is the object of our study. The ecological state of the Moscow River near
KSTP was assessed for pH, concentrations of macro- and micronutrients, phenols and chlorides. The
possibility of using the river in this area for recreation was investigated, since water quality affects

the health of urban residents. KSTP has an ambiguous impact on the ecological state of the Moscow
River. As a result of the discharge of treated wastewater, the content of some compounds decreases.
Suggesting KSTP has a beneficial effect on the ecology of the Moscow river. The content of some
nutrients and heavy metals in the Moscow River after KSTP increases, but for a number of indicators
the observed fluctuations are comparable with natural variation and do not go beyond the normative
values for cultural and domestic reservoirs. Environmental monitoring of water bodies is necessary for
managing water quality, therefore it is recommended to continue the monitoring of water quality near
KSTP,which will predict and identify possible negative changes in the ecological state of the region as
a whole.

Takeaway for practice: Untreated wastewater is a hazard for urban residents, since a lot of pollutants
enter the rivers with raw sewage. The use of the Moscow River for recreational purposes in the vicinity
of KSTP does not pose a threat to the health of population, since the values of the indicators do not go
beyond normative values for water in cultural and domestic reservoirs. The use of the Moscow River in
this area for fishing is impossible without additional treatment.
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