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YVIK 551.510.42

B O0630pe npencraBineHsl 00001MIeHHBIE PE3yIbTaThl (POHOBOTO MOHUTOPHHIA COCTOSHHS
npupoaHon cpeanl Ha Tepputopun ctpan CHI™ 3a 2016 1. O630p comepkUT AaHHBIE 00 YPOBHSIX
COACPIKAHUA 3arpASHAIOIINX BCIICCTB W TCHACHIHAX MHOI'OJICTHHUX U3MEHEHUN HU3MEPSACMBIX BC-
miecTB B atMocepe U aTMOC(EpHBIX BBHIMAJCHHUIX, B TIOYBE, PACTUTEILHOCTH M TIOBEPXHOCTHBIX
BO/Iax B (DOHOBBIX paliOHAX, a TAKXKE PE3yJIbTAThl SKOJIOTUYECKON OLIEHKU COCTOSIHUS Ha3eMHBIX U
BOJIHBIX YKOCHUCTEM.

O0630p npeaHa3HaueH JAJs TOCYJApCTBEHHBIX U OOLIECTBEHHBIX OpraHM3allUi, 3aUHTEPECcOo-
BAHHBIX B MOJYYEHUU U HCMOJIH30BAaHUU MHPOPMALMU O COCTOSHMM MPUPOJHON Cpeibl, a TaKxKe
paccuuTaH Ha IIUPOKUH KPYT CHEIHAINCTOB, pabOTarOIUX B O0NACTH OLEHKU 3arpsi3HEHUS H
OXpaHbI OKPY>KAIOIIEH TPUPOTHON CPEBI.

© - Pocrugpomer, 2017 1.
denepanpHOE TOCYIapcTBEHHOE OIOKETHOE yupekaeHue MHCTUTYT r100adbHOr0 KuMaTa v 3Ko-

noruu Pocrugpomera u PAH, Mocksa, 2017 r.

© - IlepeneuaTka 00X MaTepraiioB u3 O0630pa TOIBKO CO CChUTKOM Ha Pocrumpomer.



HNPEANC/IOBHUE

JlaHHBIN eXeroHbIi 0030p nHbOpMaIKU O OHOBOM COCTOSIHUN OKPY>KAIOIIEH MPUPOTHOM
cpenbl Ha Tepputopun ctpan CHI™ moarorosieH B cOOTBETCTBUU C pelieHueM 4-i ceccun Mexro-
CyIapcTBEHHOTO coBera mo runpomereoponorun ctpan CHIT (Anmater, 11-17 oktsiops 1993 1.) o
COTPYIHHYECTBE B 001acTH (POHOBOTO MOHUTOPHHTA U JABYCTOPOHHUMH [IporpaMmHBIME cormarie-
HussMH MexIy DenepanbHoil Ciry)k001 10 THAPOMETEOPOIOTHH U MOHUTOPUHTY OKPY’KaOIIIeH cpe-
Ibl ¥ HallMOHAJBHBIMU TujpomereociyxOamu benapycu, Kasaxcrana u Y3b6ekucrana o0 oomeHe
uHpopMaIKeld 1 BeITycke exeronHoro "O0630pa (pOHOBOrO COCTOSHUS OKPYKAMOIIEH MPUPOTHON
cpeasl Ha Tepputopun crpan CHI™. B cooTrBeTcTBUM € BhIlIeyKa3aHHBIMU JoKyMeHTamu Deje-
paJIbBHOMY TOCYJApCTBEHHOMY OIOJIKETHOMY YupexaeHuto «MHCTUTYT ri1o0ajabHOro KiuMara U
skosiorun denepanbHOI 1y ObI 10 THAPOMETEOPOJIOTMM U MOHUTOPHHTY OKpPY XKarollled cpeibl U
Poccuiickoit Akagemun Hayk» (PI'BY «UI'’KD Pocrumpomera m PAH») mopyuyeHsl HaydHO-
METOJUYECKOE PYKOBOJACTBO pabOTaMH, BBHITIOJHIEMBIMH CHCTEMOM KOMILIEKCHOTO (POHOBOTO MO-
HUTOPHHTA, BEJIEHHNE MEXIOCyJapCTBEHHOI0 OaHKa JaHHBIX MporpamMmbl (POHOBOTO MOHMTOPHUHTA,
MOrOTOBKA MaTE€pPHAJIOB K BBINMYCKY exerogHoro O630pa, 0000IaoIero pe3yiabTaTbl HaOI0/1e-
HUM ()OHOBOTO COCTOSIHUS OKPYIKAIOLIeH NPUPOIHON Cpeibl,

B mpencraBnennu naHHBIX HAOMIOEHUH M MOArOTOBKE MaTepuaioB K BhIMycKy "O630pa
(hOHOBOTO COCTOSIHHSI OKPY>KaroIIel MpUpOAHON cpeabl Ha Tepputopuu ctpan CHI 3a 2016 r."
MIPUHSUIA y4acThe:

Pocrunpomer: ®I'BY UT'KD Pocruapomera u PAH—00001eHne u aHanu3 JaHHBIX CTaHIIUMA
KOMIUIEKCHOTO (hoHOBOTO MoHHMTOpUHTa (CK®M), MOHHTOpUHTA TPAHCTPAHUYHOTO IMEpPeHoca 3a-
rpsi3Hsonux Bo3ayXx BemectB (EMEIT), MoHuTOpHHTA KUCIIOTHBIX BhITIaIcHU B BocTouHON A3nn
(EAHET), oneHka coCTOSIHUSI TIPECHOBOIHBIX DKOCHCTEM 1O THAPOOMOIOTUYECKUM IMOKa3aTeIsIM;
OI'BY «I'TO» — pe3ynbraThl 00pabOTKH U aHAIW3a JAaHHBIX CTAHLUN HaOIIOAEHUH 3a OOIIMM CO-
JiepKaHUeM 030Ha B aTMOcdepe, 3a Coiep KaHueM TMOKCH/IA YIIIepoia U METaHa B IPU3EMHOM CJI0€
BO3/yXa, a’3pO30JbHOH MYTHOCTBIO aTMOC(hEpbl, aTMOC(HEPHBIM JIIEKTPHUYECTBOM, XUMHUECKUM
COCTaBOM M KHCIIOTHOCTBIO aTMoc(hepHbIX ocankoB Ha Tepputopuu PO; ®I'BY «I'XW» — onenka
(OHOBOrO ypOBHS 3arpsi3HEHUs IOBEPXHOCTHBIX BOJ cyliu Ha Tepputopun P®. Takxke npexncras-
nensl nanHble HITO «Taitpyn» o comep:kaHUM 3arps3HSIONIMX BEHIECTB B IMOYBAX IO Pe3yJbTaTaM
HaOJIroIeHnid Ha ceTh Pocruapomera.

benruapomer: PecryOnmkaHCKUi EHTP paMalliOHHOTO KOHTPOJS MPUPOIHOW CPEIbl —
aHanu3 mpoO, oOpaboTka u oboOmeHne pesynbpraroB Habmonennii CKOM B bepesunckom Oumo-
chepuom 3anoseanuke (b3).

O030p MOATOTOBIICH K U3/IAHUIO PEAAKIIMOHHOW Tpynmoil B coctaBe: Poccust, DI'BY «1T'’KD
Pocrunpomera u PAH» C.I'.IlapamonoB (pykoBoautens rpymmsl), FO.A. ByiiBonos.

ABTOPBI pa3aenoB Tekcta O630pa mpecTaBIeHBI B COACPKAHUH.



BBEJIEHUE

[TepBerii Beimyck «O030pa (POHOBOTO COCTOSIHUS OKpYsKaroieil nmpupoaHoii cpenst B CCCPy»
(3a 1981 r.), 3a7M0KUBIINK OCHOBY PETYJISIPHBIX ITyOIUKAIMI JaHHBIX CUCTEMbI (JOHOBOTO MOHHUTO-
punra, O0bu1 M3maH B 1983 r. Cucrema crienuain3upOBaHHBIX HAOIOICHUN 3a COCTOSIHUEM U 3a-
IpSA3HEHUEM TPUPOIHON Cpeabl Obljla HeoOXoauMa Uil OTCICKUBAHUS BO3JEMCTBUS aHTPOIOTCH-
HOMW JIeSITeIbHOCTU Ha NMPUPO/IHbIE SKOCUCTEMBI, B TOM YHUCIIe, HAa OHOJIOrnYeckoe pasHooOpas3ue, Ha
OOLIMPHON TEPPUTOPHUM CTPAHBI 32 MpeAesiaMy MPOMBIIIICHHBIX 30H U TOPOJICKUX ariioMepanui, a
TaK)Ke JUII CBOCBPEMEHHOTO BBISBICHUS TCHICHIMH PErHOHAIBHBIX U TI00ATBHBIX W3MEHEHUH B
COCTOSIHUHU OKPY’KAIOIIEH TPUPOTHOM CPEJIbI.

Konnenuust cuctemMbl KOMIUIEKCHOTO (DOHOBOTO MOHUTOPHHTa c(OopMyIMpOBaHA aKaJIeMu-
koM FO.A.U3pasnem B 1974 rony. B navane 1980-x romoB Oblia co3/iaHa ceTh CTAHLIMNA KOMILIEKC-
Horo ¢oHoBoro Mouutopunra (KOM) mis peanuzanuu KOMIUIEKCHOTO MOAX0Ja K U3MEPEHUSIM U
orieHKe (JOHOBOTO COCTOSIHUS MpHupoaHO cpeabl Ha Tepputopun CCCP u ctpan CoBeta S5KOHOMHU-
geckoil B3aumoniomonin (COB). BriepBeie B MuUpe Ha OTpOMHON TEpPPUTOPUHU ObLIa peann3oBaHa
CHCTEMa MOHUTOPHUHIa (DOHOBOTO 3arpsi3HEHUs IPUPOJHBIX CpeJl AJIsl HaOJII0IeHUH 32 OCHOBHBIMU
II100AJIbHBIMU 3arpsi3HAIOIIMMHU BenlecTBamMu (3B) B OCHOBHBIX MPUPOIAHBIX CPEAAX, BKIIOYAOILASL:
YHU(PHUIHUPOBAHHYIO MPOTPaMMy HaOIFOCHHI; KOMIUIEKC METOJIOB cOOpa, aHalu3a M OICHKH JaH-
HBIX HaOMIOACHH, ceTh cTanmmii KOM u ananmurnueckux 1eHTpoB. Co3/1aHne CHCTEMBI OCYIIECTB-
JS10Ch COBMECTHBIMU yermusaMu ['unpomereocityxObl npu Cosere Munuctpos CCCP, Munucrep-
ctBa cenbekoro xossiictBa CCCP u Axkanemun Hayk CCCP B COOTBETCTBUM € pEKOMEHIAUUAMHU -
ro MexayHapoaHOro KoHrpecca mo 6mocepnsm 3anoegaukam (MuHCK, okTtaOpp 1983r.) u na-
pamtensHO ¢ opraru3arueit B CCCP mepBoit ouepenn 6nochepHbIX 3aII0OBETHHKOB.

Bcero na tepputopun CCCP 6b110 co3nano 15 craniuii KOMIZIEKCHOTO ()OHOBOTO MOHHTO-
punra (CK®M), npeuMyiecTBEHHO B IOCYIapCTBEHHBIX NMPUPOAHBIX OMOCHEPHBIX 3alOBEJHUKAX
(b3): bepesunckuit b3 (benopyccusi), bopoBoe (Ka3axcraH, HbIHE B I'paHHMLIAX HALMOHAJIBHOIO
napka «bapyb6ait»), Yarkanbckuii b3, Capsi-Uenekckuit b3, Jleqnuk A6pamona (Y36ekucran), Pe-
nerekckuii b3 (Typkmenus), [lpeiina (JIluta), KaBkasckuit b3, Ilpuokcko-Teppacusiii b3, Llen-
TpanpHo-JlecHoi b3, Boponexckuit b3, Cuxors-Anunsckuii b3, Actpaxanckuii b3, bapry3unckuii
B3, Casno-lllymenckuit b3 (8 PCOCP). B ctpanax COB 0butn co3ganst CKOM B I'/IP, Benrpun,
UCCP, I[lonbmie, bonrapuu.

B ocHOBY mocTpoeHust cuctemMbl KOMIUIEKCHOTO ()OHOBOTO MOHUTOPHHIA B Halleil cTpaHe
OBbUIN TIOJIOKEHBI CIEAYIOUINE TEXHOJIOTHYECKHE U OPraHU3aMOHHbIE IPUHIUIIBL:

- pasMenieHue MoJUToHOB U MpoOHBIX miomaaed CKOM Ha 0cob0 oxpaHSeMbIX MPUPOI-
HbIX Tepputopusix (manee — OOIIT) dbenepanbHOTO 3HAUEHUS, BXOISAIIMX B CUCTEMY OMOC(HEPHBIX
pesepBaroB mporpammbl FOHECKO «Yenosek u buocdepa» (MAB), uto rapanTupyer m0JIroBpe-
MEHHYIO IPABOBYIO 3aIMUTy MPUPOJOOXPAHHOTO PEKHMA M OTCYTCTBUE JIOKAIBHBIX MCTOYHHUKOB
3arpsi3HEHUS B MECTaxX HaOIOACHUII;

- BeneHue cucremarnueckux HaOmoaeHnit Ha CKOM mno cranmapTH30BaHHON Mporpamme,
COBMeENIAIONIEe W3MEPEeHNE KOHIEHTPALWH TI00AIBHBIX 3arps3HSIONIMX BEIIECTB B PA3IHYHBIX
MIPUPOAHBIX CpefiaxX, MPOBEICHNE METCOHAOIIOICHU U MHBIX COIYTCTBYIOIINX U3MEPEHUN;

- COOJIIOZIEHHE €AMHOM METOJIOJIOTUM HM3MEpPEHUs! COACPIKAHUS 3arpsA3HSIOIIUX BELIECTB,
BKITFOYAIONICH YHUDUIIMPOBAHHBIE METO/IbI OTOOPAa U XMMHUYECKOTO aHAIIN3a MPUPOJAHBIX 00BEKTOB
Ha COJEpKAHME 3arpsI3HAIONINX BEIIECTB, KOMIUIEKC MPOOOOTOOPHOM armapaTypsl U CUCTEMY PEry-
JISIPHOTO KOHTPOJISI KAYECTBA JJAaHHBIX CO CTOPOHBI HAYUHO-UCCIIE0BATEIBCKOTO IIEHTPA;

- UCIOJIb30BAHNUE XMMMUYECKUX, re0(PU3NUeCKuX U OMOJIOTHYECKUX METOJI0B IPU INpoBeje-
HUU UCCJIEIOBAaHUI 1 MOHUTOPUHTA 3KOCUCTEM.

Pesynbratel mpoBogumoro B Tedenue Oosee 30 seT GOHOBOrO MOHHUTOPHHTA JTOCTOBEPHO
MOKa3aJId TPUCYTCTBUE TIOO0AIBHBIX 3arpsi3HSAIONIMX BEUIECTB AHTPOIIOTEHHOTO MPOUCXOXKICHUS
(TsKesble MeTaJlIbl, MECTUIM/IbI, KaHIEPOTeHHbIE MOJIMAPOMATHUYECKHUE YIJIEBOAOPOABI U Jp.) BO
BCEX MPUPOJIHBIX CPelax Ha TEPPUTOPHUSX 3aMOBEIHUKOB. bblIu ornpeaeneHbl ypoBHH KOHIIEHTpa-



nuii 3B, BBIABIEHBI HEKOTOPHIE 3aKOHOMEPHOCTH WX TOCTYIJICHHS M HAKOIJICHHS HAa (POHOBOM
YpOBHE B PUPOAHBIX Cpeliax, ONUCaHbI reorpaduueckue pasindus poHOBbIX 3HaUeHH 3B B oTHO-
CUTEJIBHO YHUCTBHIX pailoHax EBponeickoil 1 A3MaTCKON 4acTU CTPAHBI.

HayuHo-uccienoBaTenbckuM M KOOPAUHALMOHHBIM LEHTPOM HAlMOHAJIBHOM CHUCTEMBI
K®M c camoro ocHoBaHus U 1O HacTosiiee Bpems sBisieTcss DenepaibHOE TOCyIapCTBEHHOE
OroKeTHOE yupexaeHne «MHCTUTYT rio0anbHOro KiuMara u skosoruu denepanabHOi Ciry KOsl 110
T'HJIPOMETEOPOJIOIMH 1 MOHUTOPUHTY OKpYysKatouiei cpenbl 1 Poccuiickoit akagemun Hayk» (PI'BY
Pocrunppomera u PAH») (mo 1989 r. - JlabopaTtopusi MOHUTOPUHTA TPUPOTHON CPEIbl U KIMMAaTa
I'ockomruapomera 1 AH CCCP). Ilocne pacnaga CCCP pemennem 4-oii ceccun Mexrocynap-
CTBEHHOTO coBeTa 1o ruapometeoposorun crpad CHI' (Ammarsr, 11-17 oxtsa6pst 1993 r.) ®I'BY
«UI'KD Pocrunpomera u PAH» Obl10 nopyueHO Hay4HO-METOJIMYECKOE PYKOBOJICTBO paboTaMu B
cucteme KOM, BeneHne MEKXrocyaapcTBEHHOr0 0aHKa JaHHBIX ()OHOBOTO MOHUTOPUHTA U MOATO-
TOBKa exerogHoro O63opa pOHOBOrO COCTOSIHUS OKpY>KalOIIeH NpUPOAHON Cpebl Ha TEPPUTOPUN
CHI'.

HacTrosimumii BeIycK MpoJ1oykaeT TPUALATHIETHIOI CEpUI0 €KeroAHbIX MyOJIMKanuil o co-
CTOSIHUM (JOHOBOTI'O 3arpsA3HEHUsI HA TEPPUTOPUSX, PACIIONOKEHHBIX Ha 3HAUUTEIBHOM YJIAJI€HUHU OT
KPYITHBIX YPOAHU3HUPOBAHHBIX U MPOMBIIIJICHHBIX LIEHTPOB B rpanunax OsiBuiero CCCP.

ITo coctosiauio Ha 2016 rox B Poccun mpomomxaroT yHKIMOHHPOBATH 5 CHEIHATU3UPO-
BaHHBIX CcTaHUUM HanuoHanbHOW ceth K®M Pocrumpomera, pacnosnoxkennsie B [Iprokcko-
TeppacHom, BoponexckoM, Actpaxanckom, Aunraiickom u Kaskasckom b3. IIponosmkarorcs
Haomoaenus Ha CKOM B bepesunckom b3 (Pecnybnuka benapycs). JlaHHbIe 3TUX CTaHIMS CO-
CTaBJISIIOT MH(OPMAIMOHHYIO OCHOBY ()OHOBOTO MOHMTOpPHHIA Ha Tepputopuu Poccum u ctpaH
CHTI.

[Tomumo unpopmanmu KOM B O630pe (POHOBOrO COCTOSHUS OKPY>KAIOIICH MPUPOTHOMN
cpenbl Ha Tepputopun ctpan CHI' 3a 2016 roasl MCHONB30BaHbI JIaHHBIE, MOJIYYEHHbIE HA CETH
CTAaHLUI TPAaHCTPAaHUUYHOIO INepeHoca 3arps3Hsaommx Bo3ayx Bemects (EMEII), crannusx MoHu-
TOpHMHTA KHUCIOTHBIX BbIMageHuii B Bocrounoit Asum (EAHET) m cetn crenmanm3npoBaHHBIX
craHuuil ['nobansHOM cimyx661 atMocdepr! (I'CA) BecemupHoii MeT€OpoIOTHUECKO OpraHU3altH.
CraHuum, ocyuiecTBIAONME (OHOBbIE HAONIIOJCHUS 3a COCTOSHHEM INPHPOIHBIX Cpell, PacHoio-
xeHbl Ha OOIIT denepanpHOro 3HaYeHUs WM UX OXPAaHHBIX 30HaX, HekoTopble u3 OOIIT umeror
MeXIyHapoHbIi ctatyc O0BhexToB Beemuproro mpupoanoro Hacnenus KOHECKO (OBITH). Co-
ctaB ceTu GoHoBoro MmoHutopuHra Poccuiickoit ®enepanuu B 2016 roay npuseneH B tabmaume 1.
Ha puc 1.1.1 moka3zaHno pa3MeleHue CTaHIUH, OCYIIECTBIAOMmMUX (oHOBBIH MOHUTOPUHT B Poccun
u crpa"ax CHI'. B nHactosmem O030pe Takxke MpeICTaBICHbl JAHHBIE YKCIEIUIUOHHBIX HCCIIEN0-
BaHUH, MPOBOJAMMBIX B paMKax BBIIOJHEHHs paboT mo pacmupenuto cetu CKOM.

OcHoBHoli 3aaueii cetu KOM, kak u 30 siet Ha3ajl, sIBISETCS BBISIBIICHUE aHTPOIIOT€HHOIO
BO3/IeMcTBUS HAa (POHOBOE COCTOSIHHME OKpY’Karolled NMPUPOJHOM Cpelbl Ha pPEerMOHaJIbHOM U IJIO-
OarbHOM ypOBHAX. BMecTe ¢ TeMm, N3MEHEHUS MOCIeIHUX ACCATUICTUI TUKTYIOT HEOOXOAUMOCTh
aKTyalau3aluy 3a1ad U aesteapHoctu cucreMbl KOM, B TOM viciie nmpuBeieHHE €€ B COOTBETCTBUU
C COBpPEMEHHBIMH MEXITyHapoaHbIMU TpeOoBanmsMu. Cerh cranmmii KOM, pasMemniaembix Ha
OOIIT ¢enepanpHOro 3HaUEHUS U UMEIOLINX MEXIyHAPOIHBINA CTaTyC, JOJDKHA 00ecreunBaTh Kak
HaI[MOHAJIbHbIE NTOTPEOHOCTH B JAHHBIX (P)OHOBOTO MOHUTOPHMHIA, TAaK U BBIIIOJHEHHE MEXIyHa-
poaHbIx ob6s3arenseTB Poccuniickoit denepannu, B ToM yncie B pamkax KoHBeHIMM MO TpaHCrpa-
HUYHOMY TE€PEHOCY 3arps3HeHHi Ha OOJbIIne paccTossHUA DKoHOMHUYeckoi komuccuun OOH mms
EBporbl.

WNurerpanusa Poccuiickoit @enepanuu B MporpaMmbl MEXIyHaApOAHOIO COTPYIHUYECTBA B
cdepe oxpaHbl OKpYXKaroLleH cpemy, MOANMCAHHE U peaau3alus MEXTyHapOAHBIX KOHBEHLUH B
00JIaCTH OXpaHbl MIPUPOAHON cpelbl U OHopazHOO0Opa3us cTaBUT mepes I[IpaBUTENLCTBOM CTpaHbI
3a/1a4y OCYLIECTBJICHHSI TOCTOSHHOIO MOHMTOPHMHIA M MEPUOJUYECKON OTYETHOCTH O COCTOSITHUM
o0bexToB npupoaHoro Hacieaus. Cetb CK®M Ha 6a3ze OOIIT ¢enepanbHOro 3HaYeHUs, UMEIO-
HIMX MEXIyHApOJHBIN CTAaTyC, MOKET CTaTh Ba)KHOM COCTAaBHOW 4acThiO €AMHOM roCcy1apCTBEHHON



CHCTEMBI SKOJIOTHYECKOTO MOHHUTOPHUHTA, 00ecrednTh NH(GOPMAIIMOHHYIO TOJIEPKKY TPH pas3pa-
00TKE ¥ COMPOBOXKAECHUU MACIITAOHBIX MPOEKTOB POMBIIIJIEHHOT'O Pa3BUTHS PETHOHOB.

Tabnuua 1. CoctaB ceTu hoHOBOro MoHuTopuHra Poccuiickon ®egepauum n ctpad CHI™ B 2015 roay

CTaHUMA MOHUTOPUHIa

Nporpamma Ha6AeHUN

depepanbHaa OONT

Bepe3MHCKMl:I 3anoBeHUK

CKOM,

Bepe3nHckmM b3

MproKcko-TeppacHbii b3
(cT. AaHku)

CK®M, EMEN, TCA

lMprokcKo-TeppacHbii B3 1 oxpaHHas 30Ha

BopoHexckui b3 CKOM, ITCA BopoHexckui b3

KaBka3ckuit b3 CKOM, TCA KaBka3sckuit b3, OBIMH «3anagHbii KaBKkas»

AcTpaxaHckui b3 CKOM, TCA AcTpaxaHckui b3

Anno (AntamMckun b3) CKOM Antarckmn b3, OBIMH «3os0Tble ropbl AnTas»

JlecHoM 3anoBeHMK EMEN oxpaHHas 30Ha LleHTpanbHo-JlecHoro b3

AHUCKOCKM EMEN BG/IM3M TpaHWLbl C roCyAapCTBEHHbIM MPUPOA-
HbIM 3amnoBeHMKOM «[lacBMK>

MuHera EMEN OXpaHHasA 30Ha rocyapCTBEHHOrO MPUPOAHOro
3anoBesHMKa «[TMHEXCKMM»

MpumopcKas EAHET OXpaHHas 30Ha Yccypuiickoro b3

JIMcTBAHKa EAHET MpubarKasbCKMIM HaLMOHaNbHbIM NapKk, OBIMH
«03epo bavikan»

MoHAb! EAHET TYHKMHCKMM HauMoHabHbIM napK, OBMH «O3e-
po barikan»

Xyup ICA MprbarKanbCKUM HauMoHaibHbIM napk, OBIMH
«03epo barkan»

TepHewn (CxoTa-AMHCKUM B3) r'CA oxpaHHasa 30Ha CuxoTa-AnuHckoro b3, OBIH
«LleHTpanbHbI CUXOT3-ANMHBb>»

Tepubepka 'CA -

YcTb-BbiMb 'CA

MamATHaa I'CA

TypyxaHcK I'CA

BoelikoBo I'CA -

HoBbIM MopT CA -

HoBonsaTnropck 'CA -

MapUHUHCK I'CA

LWagkaTmas I'CA




1. ATMOC®EPHBIA BO3JIYX U OCAJIKH

Onenka (OHOBOTO 3arpsi3HEHHsI aTMOC(PEPHOT0 BO3/1yXa U OCAJKOB BBIMIOJHEHA MO JaHHBIM
ceru cranimiit KOM, 'CA, EMEIIL, EAHET (puc.1.1). Habmonenuss mpoBOAMIUCH C OKTIOPS 110
MapT (XOJIOAHBIN MEPHOM), C ampels Mo ceHTAOps (Terwiblii nepuoa). CpeaHue 3HaYeHHUsS KOHICH-
Tpauui 3arpsi3HAIONIMX BEIIECTB B aTMOC(EpHOM BO3yXe 3a MECsIl, CE30H U I'0Jl PACCUUTHIBAINCH
KaK Cpe/IHereoMeTpUIeCcKHe, B 0CaIKaX - CPEeIHEB3BEILICHHbIE.
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6 - TapxukucTaH © - cTaHumsa KOM Pecnybnukn Kaszaxctax
7 - Kupruacrau © - ctaHuusi KOM Pecnybnuku Y3bekuctaH

60° 70° 80° 900 100° 110° 120° 1300

Puc. 1.1. PacnionoxeHue cmaHyuli MOHUMopuUHaa rnpupodHoli cpedsi 8 CHI™

1.1. ®oHoBOE comepxkaHMe 3aArPAHAKNIMX BeleCTB B arMochepHOM
BO3/1yXe

Onenka (pOHOBOTO 3arpsi3HEHHs] aTMOC(EPHOT0 BO3/1yXa U OCAJKOB BBIMOJHEHA MO JaHHBIM
CeTH CTaHIUI KOMIUIEKCHOTO (poHOBOTO MOHHMTOpUHTA (CKDOM) 1 criennain3upoBaHHBIX CTAHLIUN
I'moGanbnoit ciayx0b1 atmochepsr (I'CA) BMO. B 2015-2016 rr. nHabmonenus 3a (OHOBBIM 3a-
rps3HEHUEM aTMOC(epHOTro Bo3ayxa mpoBoawmch Ha detbipex CKDM, obecrnieunBas HEO0OX0u-
MbIii 00beM HMH(OPMAIUK TOJBKO JJISi XaPAKTEPUCTHUKU PETHOHATBHOTO (DOHOBOTO 3arps3HEHUs
atmocdeps! B LleHTpanbHBIX U 10KHBIX paiioHax EBpomneiickoit Tepputopun Poccun (ETP).

AHanu3 COCTOSIHUS MOATOTOBJIEH C MCIOJB30BAHUEM OCPEIHEHHBIX 3HAUEHUN KOHIIEHTpa-
nuit m3mepsiembix Ha CKOM BelecTB B BO3/IyXe 32 MECSIIbI, CE30HbI U T'0Jl, PACCYUTAHHBIX U3 Psi-
JIOB TO/I0OBOT0 IMKJIa HabmroneHuii ¢ okTs10pst 2015 r. mo centsdps 2016 .

Tsxesible MeTAJIbI

CpenHeromoBbie KOHIIEHTPAIMK CBUHIIA B BO3yXe (OHOBBIX paiioHoB ETP coctaBmmm 2,7—
4,3 Hr/M’. 3HAYNMBIX W3MCHEHHIT KOHIIEHTpAIMii CBUHIIA B aTMochepe (HOHOBBIX TEPPUTOPHMA TIO
cpaBHenuto ¢ 20151 He mpoumzomnuio (puc. 1.1.1). CpennerogoBbie KOHILIEHTpAIlMM KaaMUs B
aTMOoc(EpHOM BO3/yXe B IIeHTpalIbHBIX paiioHax ETP coxpaHunuck Ha ypoBHE, HAOIIOAAaBIIEMCS B
nocjieqHue TroApl, W He npesbimanu 0,2 HI/M’ (3a uckimouenueM ActpaxaHckoro b3, rae
MOBBIIICHHBIE YPOBHH KaJIMUs HAOII0/1al0TCSL BO BCEX CPE/Iax Ha MPOTSHKEHUH JIECATHIICTHS).
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Puc. 1.1.1. M3meHeHue ¢poHOB020 codepxaHusi ceuHua, 3,4-6eH3nupeHa (Ha/M’) U 83686LWEHHBIX

yacmuy, (MKe/MS) 8 ammocghepHOM 8030yxe (hOHOBbIX palioHO8

Ce30HHBIC W3MEHEHUS COJIEP)KaHMsI CBUHIIA M KaAMHS B BO3JAyXe HE HMEIH SPKO
BBIpaXKEHHOTO Xxapakrepa (puc. 1.1.3). MakcumanbHble CpeIHECYTOUYHbIE KOHIIEHTPALUU ObLTH
cymecTBeHHO Ooubiie cpeanerofoBbix — Oonee 80 (KaBkaszckmii B3) u 7,5 (Actpaxanckuit

B3) ar/m° s CBHHIIA U KaIMUsI COOTBETCTBEHHO.

doHOBOE cojnepkaHHE PTYTH B aTtMocepHOM BO3Ayxe B IeHTpaibHOM paiione ETP
ocraercs CcTa0MIbHO HI3KHM: B 2016 T. CpeIHErofoBas KOHIEHTpAIMs cocTaBuma 1,79 Hr/m’

(tabm. 1.1.1).




Xyopoprannieckue mecTHIH/IbI

B 2016 . na ETP cpenneromoBsie 3HaueHHs (HOHOBBIX KOHIICHTpPAIUH CYMM H30MEpOB
I'XUI u JAT B BO3ayxe OcTaBaIMCh HU3KMMH, Ha YpOBHE, OJM3KOM K MpeAeny OOHapYKEHUS
aHAIUTUYECKUMHU MeTofamu (kak u mponuible rofsl oT 30 mo 50 % mnpoO Hke mnpenena
n3MmepeHus). B uenom, cojepkaHue MECTHUIUOB B BO3yXE MO JAaHHBIM u3MepeHuin B 2016 T.
HaXOJIMJIOCh B TIpe/ieNiaX KojJeOaHuii ypoBHS X KOHIICHTpalui 3a mocieaaue 10 ner.

B3BenieHHbIE YaCTHIbI

B 2016r. cpegHeromoBble KOHIEHTPALMM B3BEIIEHHBIX 4YacTUl] B Bo3ayxe Ha ETP
M3MEHsUIUCh B npezenax 18-45 MKI/M’, 9TO Ha ypoBHe 3HadeHuid nocneanux 10 mer (puc. 1.1.1).
Onu30MYecKre TOBBIIIEHHBIE KOHLEHTPAIIMN B3BEIICHHBIX YaCTHUI] HAOIIOJAINCh B TETUIBIN
[epuo ] rojla: CPeJHECYTOUYHbIE KOHIICHTPALMHU MpeBblamu — 275 MKT/M’ (Actpaxanckuii b3)
(tabm. 1.1.1). Ce30HHBIE U3MEHEHUS COJEPYKAHUS B3BEIICHHBIX YAaCTHUIl B aTMOC(epe UMEIOT SIPKO
BBIPQ)KCHHBI MaKCUMYM B JieTHHI niepuon (puc. 1.1.3), uro 00yciioBIeHO ASHCTBUEM MPUPOIHBIX
(hakTopoB.

Ta6bnuua 1.1.1. Pesynbtatbl HabnwogeHun 3a 3arpA3HEHMEM aTMOCEPHOro BO34yxa Ha CTaHUUsX
KOMMNJIEKCHOrO OOHOBOrO MOHUTOPUHra B 2016 .

3arpasualowue CTaTUCTUKH NTB3 BopoHexckuit b3 AcTpaxaHckui B3 Kaekasckui b3
BelecTea
MaKc 12,00 23,00 24,00 83,0
Pb MUWH 0,20 0,13 0,01 0,15
HE /M cp. apudM. 2,66 4,29 3,14 2,94
Cp. FeoM. 2,15 3,17 1,63 1,33
MaKC 1,200 1,30 7,47 0,180
Cd MWH 0,001 0,01 0,01 0,004
HF /M Cp. apuPMm. 0,122 0,18 1,93 0,052
Cp. reoMm. 0,083 0,14 1,26 0,038
MaKC 28,00
Hg MUH 0,09
Hr /M3 Cp. apUpM. 3,28
Cp. FeOM. 1,79
MaKC 4,50 8,27 0,34 0,140
S02 MMH 0,01 0,1 0,01 0,10
MK /M3 Cp. apUpM. 0,59 0,65 0,09 0,037
Cp. reoMm. 0,34 0,50 0,07 0,032
MaKC 23,60 22,43 3,46
NO, MWH 0,50 0,88 0,04
MKF/M? cp. apubM. 5,00 4,16 0,80
Cp. FeoM. 4,08 3,48 0,62
MaKC 4,01 15,00
SO, MWH 0,01 0,40
MK/ M3 cp. apudM. 0,73 3,62
Cp. reom. 0,31 2,75
MaKc 145,0 39,0 275,3 82,8
B3BelleHHble MWH 5,0 3,0 5,8 4,2
YacTULbl Cp. apModM. 447 17,9 39,4 24,2
MK/ M Cp. reom. 36,1 16,1 29,3 20,6
MaKC 0,33
H,S MWH 0,01
MKr/M? cp. ap1dMm. 0,07
Cp. reom. 0,05
MaKc 0,2544 0,4457 0,0608 0,0459
BP MWH 0,0059 0,0036 0,0021 0,0008
HE/M Cp. apndMm. 0,0458 0,0973 0,0113 0,0077
Cp. reoMm. 0,0325 0,0504 0,0081 0,0047
MaKc 0,0761 0,2640 0,0372 0,0268
BPL MWH 0,0036 0,0035 0,0023 0,0011
HE /M3 Cp. ap1dMm. 0,0234 0,0410 0,0096 0,0056
Cp. reoMm. 0,0206 0,0224 0,0071 0,0043

JAuokcun cepnl

B 2016T. cpenneromoBeie (hOHOBBIE KOHIEHTpPAIlMM JTUOKCHIA CEphl HA pPaBHUHHBIX
craniusax ETP ocraBanuck Ha HU3KOM ypoBHE — okoiio 0,1-0,7 MKT/M (puc. 1.1.2). B xon01HbIi
MepuoJ To/a HaOIIONANMCh OoJiee BBICOKHE KOHIICHTPAIlMHM TUOKCHAA CEPbl, YBEIMYHBAsCH B



OTIEIbHBIE CYyTKH 10 8 MKD/M° (Tabum. 1.1.1). B m0OArOCpOYHON IMHAMEHKE MOXKHO OTMETHTH
CTaOWIM3alMI0 yPOBHEM KOHIEHTpalMi IOCJ€ OTMEYaBIIErocs HX YMEHbBIIEHUS B TEUCHUE
10 mpenpiaymux jer. Ce30HHBIE WM3MEHEHHMS COJCp)KaHUS TUOKCHAA Cepbl HMEIOT SPKO
BBIPQKCHHBI MaKCHMyM B XOJIOAHBIM mepuoj roxaa (puc. 1.1.3), 4To CBS3aHO C OTOMUTEIHHBIM
CE30HOM.

Jluokena azora

B 2016r. cpenHeromoBele (hOHOBBIE KOHLIEHTPALMM JHOKCHAA a30Ta B BO3JIyXe Ha
eBpOIIEiiCKOil TEPPUTOPUHI COXPAHIIHCH HA YPOBHE MPOIUIBIX JIeT, H3MeHsAch oT 0,8 10 5,0 MKr/m’
(puc. 1.1.2). Ce3onnbie n3MeHeHHsI (POHOBBIX KOHIIEHTPALUN TUOKCHIA a30Ta SICHO BBIPAKEHBI: B
XoJIoAHBIN mepuon B 1ieHTpe ETP moBblaeTcs MOBTOPSEMOCTb CPEIHECYTOUYHBIX BBICOKHMX
KOHIIEHTpaLWii, nocturarommx 23 Mxr/m® ([Iprokcko-Teppacrsrii B3) (tabr. 1.1.1).
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Puc. 1.1.2. ameHeHUe ¢hOoHO8020 coOepkaHusi OuoKcuda cepbl u Quokcuda a3oma 8
ammocgepHoM 8030yxe hOHOBbIX palioHO8 (MK2/M3)

Cyabparsl

B 2016 r. cpenneronoBsie (hoHOBBIE KOHIIEHTpaluu cynbdaro B nentpe ETP cocraBmsmn
mernee 0,7 MKT/M’, TIPH 5TOM 3HAYCHHS MEHBIIC 5 MKI/M® OBLIM 3aperHCTPUPOBAHBI B 95%
m3mepenuid. B 1oxubix paiionax ETP cpeaHeromoBble KOHIIEHTpAIMM COCTABJISUIM  OKOJIO
3,6 MKr/M°. B I€IOM, OTHOCHTEIBHO MOBBIICHHBIE KOHIEHTpAIuu Cymb(artos B mentpe ETP
XapaKTepHbl U1 XOJIOAHOTO IEpUOoAa TIOJAa, B HOKHBIX paloHax — JuId TEIIoro MNepuoja.
3HAaYUTENbHBIE MEXTOJIOBbIE KOJEOAHHsI CPEAHUX KOHIIGHTPALUWH HE TO3BOJSMIOT OJHO3HAYHO
0XapaKTepU30BaTh TPEHIbl H3MEHEHH, XOTS MOXKHO TMPOCIEINUTh CTA0MIN3ALUI0 YPOBHEU
cynbdaroB B ientpe ETP 3a nocnennue 10 et mociie ux yMEHBIICHHUS B TPEIBITYIIIUE TOIBI.
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IMonuapomaTuyecKkue yrijeBoaopoabl
Kak u B mpeapiaymue roasl, B 2016 1. conmepkanue OeH3(a)mupeHa W OeH3MEpUIICHA B
. 3
atmocdepe ¢onoBeix parioHoB ETP B cpemnem cocraBimsio 0,004-0,1 ar/m”  (puc. 1.1.1,
tabin. 1.1.1). Ce30HHBIN X0/ MOJOOCH IPYrHM MPOTYKTaM CTOPAaHUS TOIUIMBA — JUOKCUAAM CEPhl U
a30Ta - C JCTHUM MUHHIMYMOM U 3UMHAM MaKCHUMYMOM.

100

) \_’\/A\/\/\/

0
I Il 1 I\ \ Vi v i IX X Xl Xl

—5022,67|2,44|2,54/0,58|0,62|0,30 0,39/0,23/0,35/0,32/0,32| 1,14
——Pb |6,69|5,64|5,90 3,23 5,16 |10,54| 4,21 | 5,28 | 3,20 | 7,18 | 5,88 | 7,56
———TSP |13,46/16,10|25,74/43,75|65,92|41,6738,44|32,27/30,30/14,93|11,48/10,77

Puc. 1.1.3. Ce30HHbIU x00 3azpsasHsouwux sewecms 8 lNpuokcko-TeppacHom b3, ocpedHeHHbIU 3a
2003-2016 22. (ceuHey, - Ha/M>, QUOKCUO Cepbl U 838ELIEHHBIE YaCmuUb! - MKe/M")
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1.2. ®u3nyecKue U XUMHYECKHE XAPAKTEPUCTUKHA aTMOCPepbl
1.2.1. Yriekuciablii ra3 1 MeTaH

AHanu3 U3MEHYUBOCTH KOHIICHTPALMY MApPHUKOBBIX T'a30B B MPU3EMHOM CJIO€ aTMOCQEphI
BBITMIOJTHEH Ha OCHOBE PE3yJIbTATOB M3MEPEHUH, IPOBOIUMBIX Ha YETHIPEX CTAHIUAX HAOII0IeHUN
32 COJIEp)KaHUEM IAPHUKOBBIX Ta30B. XapaKTEpUCTHKU CTAaHLUMN npuBeneHsl B Tabin. 1.2.1.1.
Cranuus Tepubepka (Konbckuil momyocTpoB, modepexxbe bapeniieBa mopsi) u cranuus Tukcu
(ApkTuueckoe mobdepexbe, Mope JlanreBbix, 3amuB COro) pacroyioKeHbl B YCIOBHSX, ONM3KUX K
¢onoBeiM. Cranmms Hossiii Ilopt (momyoctpoB Sman, Geper OO6ckoii ryOn) M BoeiikoBo
(mpuropon Cankr-IletepOypra) HaxomsTcs B pailloHax KpyIMHOMACIITAOHBIX aHTPOMOTEHHBIX
HMCTOYHUKOB TAPHUKOBBIX Ta30B. /[l cpaBHEHMs NpHUBJICYEHBI JaHHbIE CTaHIMK bappoy,
PAacCIIONIOKEHHOM B TOM ke mupotHoM nosice (71,32° c.ur., 156,6°3.1.). B MupoBoii 1leHTp JaHHBIX
BMO no mapuukoBeiM razam (WDCGG) nmannble 3TOH cTaHuuu npezactasiser HarnuonanbHas
Anvunuctpanus o Okeany u Atmocepe CIIIA (NOAA ESRL GMD).

Hannbie crannuit Tepubepka u Tukcu I'T'O nepenaer B MupoBoii nentp nanusix (ML) mo
napaukoBbiM razam (WDCGG) B SImoHHMIO M HCHOJB3YIOTCS TpPH TMPOBEACHHH TJI0O0ATBHOTO
aHaJIM3a MoJs KOHIIEHTPAlMU YKa3aHHbIX ra30B, BeinonHsemoro ML/,

Ta6nuua 1.2.1.1. CtaHuun HabnaeHnn 3a NnapHUKoBbIMK raszamm MO

CraHuma LLnpoTa Jonrota Bb'c;'T:.Hap‘ Hagl?g:;ﬂnﬁ Mporpamma Haba4eHMM
Tepubepka 6912’ c.w. +35°06’ B.A. 40 c 1988 CO,, CH,c 1996 1.
HosbIlt nopT 67 41°c.w. 72 53’ B.A. 11 ¢ 2002 CO,, CH,
BoelikoBo 59 57’ c.w. 30 42’ B.4. 72 c 1996 CH,4
Tuken 7135’ c.w. 128'55’ B.J. 15 c 2011 CO,, CH,4

Pesynbratel u3mepenuii Ha aByX (oHoBbiX craHimsx (Tepubepka u Tukcn) 3a mocieaHue
11 nmer mnpuBemensl B TaoOu. 1.2.1.2. V3MEHEHHS KOHIICHTPAIlMH TAPHUKOBBIX Ta30B IS
paccMaTpUBaeMbIX CTAaHIIMI OT roja K rojy mokaszaHel Ha puc. 1.2.1.1 u 1.2.1.2 B cpaBHEeHUH C
JTaHHBIMU CTAaHIIUU bappoy.

Ta6bnuua 1.2.1.2. CpegHerogoBble 3HaYeHUS U MeXrofoBor pocT (A) koHueHTpauun CHy n CO,

roa Tepubepka Tukcu

CH4, Mmnpa™” |ACH4, mapa™ | CO,, Mman™ | ACO,, man™" | CH4, mapa™ |ACH4, mapa™'| CO,, man" | ACO,, MaH™
2006 1871,3 0,5 384,8 3,1
2007 1877,3 6,0 385,0 0,3
2008 1894,9 17,6 388,1 3,1
2009 1905,0 10,1 390,1 2,1
2010 1906, 1 1,1 392,3 2,1
2011 1906,8 0,8 394,1 1,8 1913,2 394,2
2012 1910,8 4,0 396,4 2,4 1910,2 -3,0 396,0 1,8
2013 1908,4 -2,4 398,6 2,2 1915,7 5,5 399,1 3,0
2014 1914,1 5,7 400,4 1,7 1931,4 15,7 400,6 1,5
2015 1925,0 10,9 401,8 1,4 1940,7 9,3 403,0 2,4
2016 1948,4 23,4 405,5 3,7 1945,9 5,2 406,1 3,1

Poct xonuentpamuu CO;, B atmocdepe mpogomxaetcs. B 2016 1. cpenHerogoBoe 3Ha4eHue
CO; Ha apkTuueckux (oHoBbIX cTaHIUsAX P® npesbicuio 405 MJIH'I, a cpeIHEMECSIUHbIC 3HAUYCHUS
B IIEPHOJI CE30HHOTO MakcuMyma Obuth Oostee 410 MITH . Cpenueronossie koHieHTparuu CO, Ha
JIByX paccMaTpUBAaEMbIX CTAHIUSAX ONHM3KH, HEOOJBIINE PACXOKICHUS WX 3HAYCHUU MOTYT OBITH
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CBSI3aHBI C MEHBIIIUM TIepHoJIoM AeicTBusl cToka CO; 3a cueT pacTUTEIHLHOCTH HA CTAHIIUUA THUKCH U
pa3IMYHBIM BIMSHMEM aHTPONOI€HHOM SMHCCUM Ha cTaHIuM TepuOepka H3-3a H3MEHEHHUs
MOBTOPSEMOCTH TEpeHOca BO3AYIIHBIX Macc ¢ TeppuTopuu EBpomnbl.  XapaKTepUCTUKH
JOTITOBPEMEHHOW M3MEHYHBOCTH, OICHEHHBIE 110 JaHHBIM CTaHIMH Tepudepka, UMEIOIIeH caMbIid
JUTMHHBIA psif HaOmomeHui (Ooyee 25 J€T), M3MEHWIHCH Mayio. 3a TIOCISAHHWHA JICCATHICTHUI
nepuon kouuenTpauus CO, yBemmuumach Ha 5,4% (21 mau™).

B 2016 r. nponomxkumiics poct koHueHtpauuu CHy, HayaBIIniicss B apKTUYECKUX HIMPOTaX
P® B 2014 r. m 0cOOCHHO OTYETIMBO MPOABUBLIMICSA Ha cTaHiuM Tukcu. B 2016 r. mpousonuio
pe3Koe yBeIMYeHHE KOHIICHTPAllMd MeTaHa Ha cTaHuuu Tepubepka, B TO BpeMs KaK TEMIIbI pOCTa
CH4 na craniuu Tukcu 3amemnunuch. B pesynbrare cpeaHErooBble 3HAYEHHUS KOHIEHTpALUU
METaHa Ha JIByX CTaHIMSIX OKa3aluch MpakTuuecku paBHbiMU. Kouuentpauus CHs 3a
JeCATHICTHHIT mepHoa u3MeHmnach Ha 4,1% (77 mapx'). BospacTaHne KOHUEHTpAIMH METaHA B
2016 r. Ha crannuu Tepubepka (24 an;['l) CYIIIECTBEHHO MPEBBICUIIO CPEIHETIIO0aTbHOE 3HAYCHHE
3a IECATUICTHUN TIepro (6 MIIpZ B TOM).

3
EZ
2
81

—&— Tepubepua == TuKcKn —&— bappoy
‘1 T T T T T T T T T T T T T 1
- o m b=y L) o ~ =] [=2] (=] - ~ m e w [i=] ™~
(= (=] =] [=] f=] (= (=] [=3 (=] -l -l = - — — — —
(=] (=] (=} (=] (=) (=] (=] (=] (=) (=] o o o [=] o o (=]
~ ~ o~ o~ ~ o~ o~ o~ o~ o~ o~ o~ o~ ~ o~ ~ o~
lop

Puc. 1.2.1.1. Mexzodoebie usmeHeHusi KoHueHmpauuu CO,
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Puc. 1.2.1.2. Mexzodoebie usmeHeHusi KoHueHmpauuu CH,

BinssHMEe HMCTOYHMKOB NApHUKOBBIX Ta30B, JEHCTBYIOUIMX B palioHaX pacHoJIOKEHHUs
CTaHIIMW, HA OCHOBE OMNpEACTCHHS TMPEBBIIICHUS KOHICHTPAIlMM HaJ (OHOBBIM YPOBHEM,
npenacrasieHo s craniuii Hoserit [lopt, BoeiikoBo u Cankrt-IlerepOypr Ha puc. 1.2.1.3 u B
tabm. 1.2.1.3. Tlpu ompenereHUW TPEBHIIICHUS B KadecTBE (DOHOBOTO YPOBHS HCIOJIH30BAHbI

JaHHbIe cTaHIuu Tepubepka.
Cranus Hogsiit [Topt pacrionokena Ha nodepeskbe O0ckoii ry0Osl Ha pacctostau 80-250 km

OT KpynHehmmx B P® mecTopoxkaeHnid NpuUpOAHOro rasa. /[aHHbIE M3MEPEHWI Ha 3TOM CTaHLMH
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OTPaXalOT BIMSHHUE TEXHOT€HHBIX BHIOpocoB I1I" Ha MecTOpOKAEHHUSIX MPUPOJHOro rasza u HedTH B
3anaHoN CHOMPH U MTPUBOJAT K CYILIECTBEHHOMY IPEBBIIIEHUIO KOHIIEHTPAIIUK METaHa HaJ/l ()OHOBBIM
YPOBHEM, a TaK)Ke K MOBBIIIEHHOMY OTHOCUTEIHHO (POHOBBIX 3HaUeHUH cozaepskanuio COs.
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Puc. 1.2.1.3. CpedHe200080¢€ rpesbiweHue KoHueHmpauuu CH, Had ¢poHO8bIM yposHeM

MakcumalbHble 3HA4YCHMS ITPEBLIIIICHUA Ha6HIOI[aIOTC$I B 3UMHMU nepruo B OCHOBHOM 3a

-1 -1
CYET CHMIKEHMS BBICOTHI CJIOS TepeMennBanus U MoryT gocturath 10 mau™ st CO, u 150 mup
st CHy.

Ta6nuua 1.2.1.3. NMpeBblWeHe KOHLEHTPaLUN NapHNUKOBbLIX ra3oB Hag (POHOBLIM YPOBHEM

MNpeBbllweHne KoHueHTpaumm CH, MNpeBbllweHne KoHueHTpaumm CO,
mpa’ [ % wipa' [ % wi' ] %] MK [ %
HoBbIl nopt HoBbIl nopt
Mepuog ocpeaHeHUA 2004-2016 2016 2004-2016 2016
rog 77,7 [ 4,1 77,0 [ 40 4,6 1,2 4,7 1,2
BoelikoBo

Mepuvog ocpefHeHMA 1996-2016 2016

76,4 [ 4,0 652 | 3.3

CaHkT-lMeTepbypr

Mepuog ocpeaHeHUs 2000-2016 2016

167,8 [ 8,38 153,1 [ 78

Kak BHJIHO M3 NpEACTABIEHHBIX JAaHHBIX, IPEBBIIIEHUE KOHIEHTPALMH MAPHUKOBBIX a30B
HaJ (oHOBBIM ypoBHEM B 2016 I. HE BBIXOAMT 3a Mpeaesbl HAOIIOJAeMBbIX 33 MHOTOJIETHUH TIEpUOJ]
BapuaLnuil.

Pe3ynomamol usmepenuii KOHUEHMPAYUU MEMAHA 8 NPOOAX 6030yXa 6 NPUEMHOM C10€ AMMO-
cghepvt, omoopannvix na CK@OM ¢ Ilpuoxcko-Teppacuom ouocghepnom 3anoseonuxe.

Jlns npoBenenuss MmoHuTopunra napHukoBsix razoB (III') ma OOIIT Poccuiickoit denepa-
UM B KAQ4eCTBE MECTa HKCIEPUMEHTAIBHBIX HAONOIEHUH Obljla BRIOpaHa CTAHIUS KOMITJIEKCHOTO
¢onoBoro moHmtopuHra Pocruapomera, pacmnonoxkeHHas B Ilpuokcko-TeppacHoM HpUpOIHOM
ounochepunom 3anoeanuke (CKOM «IIpuokcko-Teppacusiii b3»). Ha miomanke sToit cranimm,
HauuHasg ¢ 2008 roma mpoBOAUTCS PETYJSIPHBIN O0TOOp MPoO BO3AyXa B CHELHATIbHBIE COCYAbI U3
HEPKaBEIOLIEH CTalIM Ha BBICOTE OKOJIO 4 M OT MOBEPXHOCTHU 3€MJIM C MHTEPBAJIOM 1 pa3 B nekany,
T.e. Tpu npoOsI B Mecsi. OT6op npoO BBHINOIHIETCS B COOTBETCTBUH C METOJAWYECKHUMH yKa3aHHsI-
mu, paspaboranHsiMu B OI'BY «MI'KD Pocrugpomera m PAH». Cocyzasl ¢ mpobamu Bo3ayxa
HaMpaBJISAIOTCS B aKKPEAUTOBaHHYIO aHanuTHuecKkyto gadopatoputo ®PI'BY «MI'’KD Pocruapomera
u PAH» i onpeneneHuss MOJISIPHBIX KOHLIEHTPALMK MEeTaHa U TMOKCHJIA yIIepojaa razoXxpoMaTo-
rpauIecKuM METOIOM C IOTPEUTHOCThIO n3Mepenuil ue 6omnee 1,0 %.

CornacHo AaHHBIM uU3MepeHui, B Teuenue 2016 roga 3HaueHHs] cpeHEMECAYHON KOHIICH-
TpALMK METaHA M3MEHAINCh B Y3KOM jmamasone: ot 1,9772 no 2,0817 mum.” (ppm). HanGornee
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HU3KHUH B TEUEHHUE T0/1a YPOBEHb COJCP)KAHH METaHA B BO3/IyX€ PETUCTPUPOBAJICS B TETUIBIN (JI€T-
HUI) TIepro/ rojia, Hanbosee BHICOKUI — B XOJIOIHBIN (3UMHUIA).

CpenHemecsiuHble KOHIIEHTPALUK AUOKCUAA YIIIepoJa U3MEHSINCh B Oosiee IMIUPOKOM Jna-
nasone: ot 412,7 mo 483,1 mmm.” (ppm), Ipu 3TOM camble BBICOKHE 3Ha4eHHs HAOJII0aI0Ch B XO-
JoJTHBIE Mecstbl Tofa. [1og00HbI XapakTep Ce30HHBIX H3MEHEHUH (DOHOBBIX KOHIICHTpAIIUN MeTa-
Ha ¥ IMOKcHa yriepoaa B arMmochepHoM Boznyxe [ITB3 peructpupoBaics u B mpeablayIue TOIbI.

Cpennemecsiunble koHeHTpauuu [1I o pesynbratam HaGmonenuit 3a 2012-2015 rr. npu-
BeneHbl B Ta0n. 1.2.1.4. M3MeHeHus cpeaHerofoBbix KoHueHTpauuii metana u CO, 3a mepuop
2007-2015 rr. npeacrasnensl Ha puc. 1.2.1.4.

AHanmn3 pe3yJIbTaTOB PEryJIIpHBIX HaOMIOAeHMH 3a coaepkanuem [1I° B atmocdepHOM BO3-
nyxe Ha cranuuu KOM IIpuokckoTeppacHoro b3 mo3BosisioT cienaTts ClIey0OIe OUEHKN:

- 33 IOCJIeIHUE 5 JIET HE OTMEUYAeTCsl 3aMETHOIO POCTa KOHIEHTpAaLUi MeTaHa U AUOKCUIA
yIiepoja u3 roja B Tof;

- CpPEIHETO/I0BbIC BEIMYMHBI KOHIIEHTPAIIMN MeTaHa KoneOmoTes B npeaenax ot 1,9778 mo
2,0562 mua™ (ppm). ¢ MakcuManbHBIM pasmaxom 0,08 mma” (ppm), uto cocraBiser okono 4,0 %
OT cpe/Heil KOHIeHTpaIiH 3a mocneguue 5 et (2,0193 man™ (ppm);

- - CpE/IHEr0/I0BbIe BEJIMYMHBI KOHIICHTPALMH JAUOKCHA YTIJIEpoia KOIEOII0TCs B Ipeenax
ot 434,9 1o 462,8 mmH (ppm), ¢ MakCUMaJIbHBIM pa3Maxom 27,9 MITH (ppm), 94TO cocCTaBisieT
0K0710 6,0 % OT Cpe/THell KOHIEHTPAINH 3a MoCeaHre 5 et (447,2 mun™ (ppm);

B nenom mMoxHO cuuTaTh, yTO HaOmogaemble KoHeHTpanuu [1I° B atmochepHom Bo3myxe
Ha ctanuuu KOM IlpuokckoTeppacHoro B3 XxapakTepu3yroT peruoHanbHbI (OH H3MEpSIEMBbIX
ra3oB C YYETOM CE€30HHOCTH BIIMSHUS aHTPOIIOT€HHBIX HCTOYHUKOB.

[Ipu omeHke pe3yibTaTOB CIEAyeT OTMETHTb, YTO HA POCCHUCKHX (DOHOBBIX CTAHIIUSAX
BMO: Tepubepka (Konbckuii momyoctpoB, nmodepexne bapeniieBa mops) u Tukcu (ApKTudeckoe
noOepexbe, Mmope JlanteBbix, 3anuB Coro), KOTOpbIe PaCHOIOKEHB! B YCIOBUSIX, OIU3KUX K (OHO-
BBIM, 3a MOCJIETHUN JeCsTh JIeT HAaOMI0ACHUH KOHIIEHTpalus MeTaHa Bo3pocia Ha 4,1 %, KOHIeH-
Tpauus JUOKCHJIA YIiiepoaa yBeauuuiaacs Ha 5,4%.
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Puc 1.2.1.4. CpedHezo0o8ble KoHUeHmMpauyuu memaHa u CO, 3a nepuod 2007-2016 ea.
Ha CKOM «[lNpuokcko-TeppacHbil 63».
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1.2.2. O01ee comep:xkanue 030Ha.

Anamu3 o6mero coaepxkanusi 0o3oHa (OCQO) BBINOJMHEH MO JAHHBIM OTEUECTBEHHOM CETH
(GUIBTPOBBIX 030HOMETPOB M-124 ¢ mpHBIEYEHHEM JAaHHBIX, MOCTYMAKOMMX B MHpPOBOW LEHTP
nmauabeix BMO no o3ony u ynerpaduoneroBoi paaunamun (WOUDC) B Kanane, a Taxke JaHHBIX
cryTHHKOBOM arnmapatypsl OMI (CILIA).

OCO sBnsercss BaKHEHIIEH XapaKTePUCTUKOM O30HOBOIO CIIOSl, KOTOpas OIpenessier
noryonieHue yiabrpadpuonaeroBoro (Y ) nznyuenus Connua B o6xactu aimuH BoiaH 290-315 M (Tak
HaspiBaemass Y®-b obnacte). KommuectBenno OCO BbIpaKalOT MPUBEACHHOW TOJIIMHOW CIOs
030HAa, KOTOpas MOJy4duiach Obl, ecii Obl BECh COJEpKAIIUiCS B aTrMochepe O30H MPUBECTH K
HOpMaJbHOMY JaBieHuio u Temneparype 0° C. B cpeaHem mo 3eMHOMY Iapy, a TaKke Hal
EBponeiickoii Teppuropueit Poccuu oHa coctaBisieT 0KoJ0 3 MM, HO MOKET U3MEHSThes OT 1 MM (B
AHTapKTHJE B NIEPUOJl BECEHHEH 030HOBOH aHOMaWM) 70 6 MM (B KOHIIE 3UMBI — Hayaye BECHBI
Han JlampauM Boctokom). OCO wm3mepsroT B Tak Ha3biBaeMbIXx eawHmmax Jloocona (ex.[l.);
MpUBEJICHHAs TOJIMHA cJ10s1 030Ha 3 MM cooTBetcTByeT 300 en. /1.

B nenom 3a 2016r. mone otkioHeHHH cpeaHerofoBbix 3HaueHUd OCO 0T HOpPMBI
(puc. 1.2.2.1) gocratouno poBHoe. OTKIIOHEHHUS cpeaHerofoBbix 3HaueHuit OCO oT HOpMBI AJs
BCEX aHAIM3HUPYEMBIX CTaHLUI HaxosATcs B uHTepBate ot -9 (Typa) no +2% (Maragan-Haraeso).

|y s

A

L

Puc. 1.2.2.1. [Nlone omknoHeHuli(%) obuweao codepxaHusi 030Ha 8 uyeriom 3a 2016 2. om HOpMbI 110 daHHbIM
030HOMempu4deckol cemu CHI

Ocobennoctpio 2016 T. cTamo MOSBICHHWE NEPBOH B HUCTOPUM HAOIIOJCHHI O30HOBOM
"MUHU-IBIPB" (TeppuTOpuH, Ha KoTOpoil 3HaueHns OCO menbme 220 en. /.) Hax ceBepom Ypana
u Cubupu (puc. 1.2.2.2) B nepBoii mojoBuHe roga. O30HOBast "MHUHH-IBIpA" CYIIECTBOBAJIA 5 CYyTOK
U B MakCHUMyMe€ JOCTHUrajia IUIONIaaud 10 3 MJIH. kM”. K BO3HHKHOBEHMIO "MHUHH-JBIPBI" TIPUBET
HEOOBIYHO MHTCHCUBHBIH U XOJOAHBIH LUPKyMIOJNSApHBIM BHXpb 3uMbl 2015-2016T. Ilo
HEKOTOPBIM OLIEHKaM, XMMHUYECKHE TOTEpPH O030HAa B 3MMHE-BECEHHMI mnepuoj BHavaie 2016 r.
COCTaBWIJIM OKOJIO 27%, UTO SIBIISIETCS TPETHUM pe3yibraTtoM nocie norepb 2011 r. (38%) u 1996 r.
(30%). B cBs3u ¢ HeompeaeneHHOCThIO AATbHEHIINX M3MEHEHUH TemIepatyp B crparocdepe u
o0beMa TMONIIPHBIX cTpaToc(epHbIX 007akoB B OyaymieM Haa ApKTUKOW HE HCKIIOYCHO
BO3HUKHOBEHHE 00JI€€ KPYIHBIX 030HOBBIX aHOMAJIM B 3MMHE-BECCHHUN TIEPUO/I.

CornacHo HaOMIONEHUSAM TMPOUUIBIX JIET, HAaHOOJIee KPYIHBbIE aHOMAINU CPEIHEMECSIHBIX
3HaueHnit OCO 00BIYHO MMEIOT MECTO B MapTe, pexe B ampene. OmHako Onaromaps paHHeEH
BECEHHEH IepecTpoiike B cTpaTocdepe BHICOKUX IUPOT OTKIOHEHHUS OT HOPMBI CPEIHEMECTUHBIX
snayennii OCO nHan teppuropueit Poccun B mapre 2016 r. ObLITM OTHOCHTEIBHO HEBEIUKU - IO
20%: MakcuMaIbHBIC OTKJIOHEHHUS HAOJIFOIATUCh Ha/l ceBepoM 3anaaHoi u [lenTpansroit Cubupwu.
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en.|

Puc. 1.2.2.2 None obuwjezo codepxaHusi 030Ha (€0.[.; crnesa) 28 siHaapsi 2016 2. u e20 OMKIoOHeHUs(%;
cripasa) om cpedHuUx MHozonemHux (1978-1988 ee.) s3HaueHul o daHHbiM WOUDC, KaHada

390 -

!
5—360 3
o ]
Q J
O
330 1
! a
——CNn6 —HAkytck -<-Haraeso -<-EkatepuHbypr ] —CMn6 —Skytck -o-Haraeso -<~EkarepuHbypr
30 +—+———+——++— """ T 30—
1972 1980 1988 1996 2004 2012 1972 1980 1988 1996 2004 2012
loabl loabl

Puc. 1.2.2.3. Mexzo0do8ol x00 cpedHe20008bIX (cripasa) u cpedHUX 8 Mapme (criesa) 3HaqyeHul
OCO 8 omdenbHbIx nyHkmMax HabrodeHul

HonroBpemennble m3meHenuss OCO Hag Tteppuropueil Poccun WILTIOCTpUPYIOTCS  XOZIOM
CPETHETO/IOBBIX U CpPEIHE-MApTOBCKMX 3HAYCHWH B OT/ACNBHBIX MyHKTax HaOmromeHwid (puc. 1.2.2.3).
[IpakTueckn Ha BCEX POCCHICKHX CTaHIMAX pazuus cpeaHeMecsynbix OCO B 2016T. M
MPEaBIAYIIEeM Toly HAaXOJWIUCh B MpeAesiaXx IMOrpenrtHocTeld M3MepeHui. B 1enom, mo JaHHbIM
HA3eMHBIX CTAHLMH O30HOMETPUUYECKOW CETH U CIyTHHKOBBIM JIAHHBIM, MOJKHO KOHCTAaTUpPOBAaTh, YTO
nociie 3ametHoro noHwxkenust OCO B nepuo 1979-1996 rr., BEI3BaHHOT0, MO-BUIUMOMY, YBEJTUUECHUEM
cozmepxkanust xJopdTopyrieposoB B crpatocdepe M m3BepikeHMeM Bynkana [lunaty6o B 1991T., B
MOCJIE/IHUE TIOJITOpPA JIECATHIIETUS] HaJl yMEpPEHHbIMH ImpoTramMu CeBEpHOro MONMYLIApHUsS YETKO
BBIPKEHHBIX OJTHOHAIPABJICHHBIX JOJTOBPEMEHHBIX M3MEHEHUI 030HOBOTO CJI0S1 He rpoucxoauo. [pu
coxpaHeHMH TeHAeHIMH u3MeHeHnid OCO, HaOmoJaeMbIX C Hayajla HBIHEUIHEro ThICAYENeTHs,
omrytiMble m3MeHeHnss OCO MoHO OyeT 3aMETUTD JIUIIIb Yepe3 HECKOIBKO IECATUIICTHH.

H3mepennss OCO nHa Teppuropuu PO

AHanM3 TONYYeHHBIX pPe3yJbTaTOB W3MEPEHUH OOIIero cojaepikaHusi O30HAa Ha
030HOMETpUYECKUX cTaHmusx Poccum B 2016 T., Takke, Kak WM B MNPEABIAYIIAE TOJbBI, OBLI
pousBeAieH Ha ocHoBe pazneneHus noiast OCO Hag repputopueil PO Ha pernoHsl co CpaBHUTEIBHO
OJIHOPOJHBIM cojiepkanneM o3oHa: CeBepo-3amnan Poccun, FOro-3anman Poccun, 3anagnas Cubupsb,
Bocrounast Cubups u Jlansauii BocTok.

Exemecsiunbie u cpennerogosblie 3HaueHuss OCO 3a 2016 r. Hax TeppUTOpPHE KaxKI0ro
pernona, TpuauaTiaeTHssE HopMma (3a 1973-2002 rr.) u cpeaHue KBaJpaTUYHbIE OTKJIOHEHUS JUIS
KKJIOTO pPEeTHoHa, a Takke oTkiIoHeHus 3HadyeHud OCO oT HOpMBI (B MPOIIEHTAX) MPHUBEICHHI B
tabmune 1.2.2.1.

Cpeaneronosbie 3Hauenus OCO najg teppuropuein PO B nenom B nmepuon 1973-2016 rr.
npexacraeieHsl Ha puc. 1.2.2.4., oTkinoHeHus cpenHemecsyHbix 3HayeHud OCO oT HOpMBI B
peruonax P® B 2016 r. nokazansl Ha puc. 1.2.2.5.
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Ta6bnuua 1.2.2.1. Obwee cogepxaHne 030Ha B pasnMyHbIX pervoHax Poccun B 2016 1., HOopma*™ wn
OTKITOHEHMS OT HopMbI (%)

Mecsaupbl
Peruonsl
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | roa
O6Lyee cogep:kaHue o3oHa B 2016 1., A. e.
Cesep ETP 339 309 363 402 369 | 352 | 327 | 304 | 295 | 276 | 269 320 327
IOr ETP 370 356 365 372 361 | 336 | 324 | 296 | 308 | 280 | 284 | 351 334
3am. CH6upsb 331 345 353 391 381 | 346 | 336 | 302 | 297 | 296 | 304 | 348 336
Bocr. Cubups 351 352 383 413 405 | 352 | 332 | 309 | 283 | 316 | 344 | 352 349
HansHni 451 469 444 409 | 391 | 366 | 319 | 298 | 293 | 347 | 384 | 400 | 369
Boctok
OTknoHeHns OCO B 2016 r. oT HOpMbI,%
Cesep ETP 0 -18 7,1 0,9 27 o1 ]-15]-30]-18]-47] 63 | 2,7 -3,5
Or ETP 6,9 -4,2 -4,0 -1,6 1,4 | -41 | -26 | -77|-01 |57 | 55 | 9,9 1,7
3am.Cuupsb -8.1 9,9 -10 -0,2 00 | 21107 | -59|-39]-06 1 1,3 7,9 -2,6
Boct. Cubups -10 -15 -11 -3,6 01 | 1,6 | 1,6 | 21|99 0,8 6,5 3,4 -3,4
HabHuii 5,4 48 20 | 51 | 4,7 | 1,7 | 44| 51| -75| 49 | 58 | 1,7 | -0.2
Boctok
Hopma, J.e. 1 cpeaHeKkBagpaTUYECKME OTKNOHEHUA, %
C ETP 339 379 391 398 379 | 352 | 332 | 315 | 301 | 289 | 287 | 312 339
CBCp 8.0 8.7 7.6 6.3 3.7 | 3.4 | 33|35 | 33| 35 | 63 7.1 4.1
IOr ETP 346 372 380 378 366 | 350 | 333 | 321 | 308 | 297 | 300 319 339
r 5.5 5.9 5.5 5213 | 3.8 | 3.4 | 3.0 | 3.1 | 29 | 3.4 | 3.7 4.7 2.9
3an. Cub 360 383 393 392 381 | 354 | 334 | 321 | 309 | 298 | 300 323 346
art. LHonphb 5.3 6.3 7.3 6.6 42 | 3.1 | 3.0 | 31 | 3.2 | 44 | 47 5.4 3.2
B Cub 388 415 429 428 402 | 358 | 327 | 316 | 314 | 313 | 323 340 363
OCT. LHOUPk 6.1 7.0 7.9 5.1 5.5 3.6 | 34 | 3.2 | 35 | 51 | 5.0 7.4 4.1
Janbuuit 428 447 453 431 398 | 360 | 330 | 312 | 317 | 331 | 363 393 380
BocTtok 4.4 4.5 5.1 5.1 6.7 | 33 | 3.3 | 3.5 | 44 | 48 | 6.1 5.4 2.8

*14.e. =0.001 amm.-cM.
**Hopma - cpedHUe MHo20/1emHue 3Ha4YeHUs U cpedHuUe K8adpamuyHble OMK/IOHEHUA (HUXHAA cmpoka) 3a 1973-2002 ze.
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Puc. 1.2.2.4. CpedHezo008bie 3HadyeHuUs1 OCO Had meppumopueli P® e nepuod 1973—-2016 ea.

Mmuoronernne sapuanun OCO Han reppuropueii PO

Hanmuume HOpM M03BOJIIET OOBEKTHBHO OLIEHUTH JIOJTOBPEMEHHbBIE M3MEHEHHUS TOJIIMHBI
3allIUTHOTO O30HOBOTO CJIOS, TPEH/IbI U TEHJICHIIMH B COJIEpKaHUU 030Ha 3a 43-neTHuit nepuo. Kak
cienyer u3 uHGOpMaluu, NpUBENEeHHON Ha puc. 1.2.2.5, 3T0T 43-71eTHUI NEepHoJ MOXKET ObITh
paszieleH Ha 4YeTbIpe 4YacTH, JJIsi KOTOPbIX XOJ MeXroJoBbix u3mMeHeHuil OCO cCyliecTBEeHHO
pas3nuyeH:

—1973-1993 rr. — 3HaunTenpHOe ymeHbinenne OCO (- 1,4 /1. e./ron);

—1992-1995 rr. — MUHMMAJIbHAS TOJIIIMHA 030HOBOTO CJIOS;

—1993-1999 rr. — 3HaunTenbHbIi poct OCO (3,0 [1. e./rox);

—1996-2016 rr. — 3HaUUTENBHBIE MEXTOJIOBBIC KOJICOAHNUs, CPEIHUI YPOBEHb COJIEPIKAHUS
o30Ha (345 /1. e.) HeckonbKO HIKE HOpMEI, cimaboe magaerne OCO (- 0,38 /1. e./roxn).
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B rteuenne 1973-2016 rr. TommmHa 030HOBOTO CIIOSI HMXKE HOpMBI Oonee deM Ha 5%,
Habmonanace B 1977 1. (- 5,8%), B 1992 1. (-5,4%), 1993 1. (-7,1%), 1995 . (-5,9%), 2008 r. (-
5,4%), 2011 1. (-5,8%). B Teuenue 43 ner nadmoaenuit OCO nag PD coBepiieHHO OTYETIUBO
MPOSBWIOCH YEPEAOBAHHE MAKCUMyMOB M MHMHHMMYMOB cCpeaHerojoBbix 3HaueHuit OCO c¢
nepuoiom 2,4 roaa ¢ «KBa3uABYXJIETHEW» IUKINIHOCTBIO.

Takoro >xe poma MHorosieTHue Bapuanuun OCO B yMEpeHHBIX W TOJISIPHBIX IIMPOTAX
CeBepHoro nomaymapus ObUTM OTMEUYEHBI 1 MUPOBOM 030HOBOM CETHIO.

Bapuauun nons OCO naa peruonamu P® B 2016 r.

PesynbraThl pacuera cpenneMecsunbix 3HadyeHuit OCO naa peruvonamu PO B 2016 1. 1 ux
OTKJIOHEHHSI OT HOpMBI MpuBeAeHbl B Tabmuie 1.2.2.1 u npexacrasnens! Ha puc. 1.2.2.5. Camoe
3HAYUTEIbHOE TMOHIKEHHE O030HA, HauOoJbIee 3a BCE BpeMsi HAOIIOJICHHA, OTMEUEHO BO BCEX
pernonax, kpome JlampHero Boctoka B ¢eBpasme. OTMeTHM, 4TO B 3MMHEE NOJyroiue (Kak B
Hayaje, Tak U B KoHLe roja) pazmuuus OCO mexly pernoHamMu ObLTH BEJIHMKH, TOTJa KaK B JIETHUE
MECSIIBI AT PA3JINYHSI ObLITH HEOOIBIIUMHU.

Ha Cesepe ETP cpeaneronosoii ypoerb OCO B 2016 r. Obin1 Hike HOpMBI (-3,5%). B
¢deBpane HaOIIOAANOCH aHOMANBLHO HHU3KOE conepkaHue o30Ha — Ha 18% Hmwke HOpMmBL. Kak B
HayaJie, Tak ¥ B KOHIIE ro/1a OTMedeHbI pe3kue kosedanus OCO.

Ha FOre ETP cpenneronooii ypoBenb OCO Obu1 HeckoibKo Ommxke Hopme (-1,7%). Huzkue
i pernona 3HaueHus OCO coxpaHsUIMCh B TE€UYEHHE BCEro roja, OAHAKO B sHBape M Aekadpe
CoJIepKaHhe 030HA 3HAYMTENIBHO TMPEBHIIaNo HopMy Ha 6,9% u 9,9% cooTtBercTBenHo. Hanbonee
HU3Kasl TOJIIIMHA 030HOBOTO CJIOS HaOMoAanach B aBrycre (-7,7%).

Han 3amannoit Cubupeto B Teuenne 2016 r cpenneronoBoit ypoerb OCO OblT TakKe HUXKE
HOpMBI (-2,6%). Bapuauuu conepkanus o30Ha B (heBpaje U MapTe AOCTUTIIM MUHUMYMa (-9,9% u
10,0%), Han6omnee Beicokue 3HaUeHUss OCO oTMedeHsI B aekaope (7,9%).

Haxg Bocrounoii Cubupeto B 2016 romy B siHBape, (eBpane M Mapre HaOII0IANI0Ch
aHOMaJIbHO HH3Koe cozaepkanue o3oHa (-10%, -15% wu -11%), conepxaHue 030HA Takke ObUIO
aHOMAJIbHO HU3KUM B ceHTs0pe. B nernue mecspl 3HaueHuss OCO Obuin OMU3KUMU K HOpME (B
npenenax +2%), a k HosOpro 3HaueHuss OCO Bo3pocnu 1o 6,5%. Cpennee 3a rox coaepxaHue
o3oHa HaJl Bocrounoit Cubupsio Ob110 HIKE HOPMBI Ha -3,4%.
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S 10 \ = X —&— 103
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RN ¥ 3 : 3
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© 13,0
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2016 r. Mecaupl

Puc. 1.2.2.5. OmkrnoHeHusi cpedHemess4YHbIx 3HadeHuli OCO om HopMbi 8 peauoHax P® e 2016 e.
(C3 — Cesep Esponetickoli meppumopuu Poccuu, KO3 — KOz Esponetickoli meppumopuu Poccuu, 3C —
BanadHas Cubupb, BC — BocmoyHasa Cubups, [B — JanbHuli 0cmok)

Ha Jlanpnem Boctoke B Teuenue 2016 r. Bapuanuu coaep:kaHus O30HA CYILECTBEHHO
OTJIMYAINCH [0 CPAaBHEHHIO C IPYTUMH pernoHaMu. B Havane roxa copep:kaHue 030Ha MOCTEICHHO
yMeHbIIanoch ot 5,4% B saHBape 710 -5,1% B anpene. Munumanbubie 3HaueHuss OCO Habuo1anmuch
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B ceHtsiope (-7,5%), 3atem o30H yBenuumics A0 5,8% B HOsOpe. B cpennem 3a ron oTkiIOHEHHE
3”HaueHut OCO ot HOpMmBI Ut [lansHero Boctoka coctasuio Beero -0,2%.

Takum 0Opazom, Bo Bcex IATH pernonax PO conepskanue 030Ha ObLIO HUKE HOPMBI.

Han Bceii teppuropueit PO B 2016 r. cpeansis 3a roA TOJMMHA 030HOBOro ciost 345 /1. e.
okazanack Hike HopMbI (353 1. e.) menee ueMm Ha 0,3%.

IHose OCO n ocodennocTn nupkyassuun 2016 r.

Kak mpaBuno, Bce aHomanuu, HaOmogaembie B mojie o30Ha CeBepHOro MOJIyHIapus,
CBA3aHbl C OCOOEHHOCTAMM OOINEeH UUPKYJISIMH B HUXKHEH cTparochepe U BepxHei
Tponocdepe, XapakTepHbIMU JJIsI pacCMaTpUBaeMoro nepuojaa. B sumuee nonyroaue riyOokui
LUPKYMIOJISIPHBIM BUXPh C OYE€Hb HU3KHM COAEp)KaHMEM O30HAa M HHU3KOU TeMmmepaTypoi
pacrojaraeTcsi B OKOJIONIOJSIPHON 30HE W 00b9HO cmemnieH Kk CeBepHoW ATimaHTuke. B Toxke
BpeMmss B TedyeHue 3umMbl Haa Cubupbio, [daneaum Boctokom u Boctokom Kanamwi
YCTAHABJIMBACTCS BBICOTHBIA AHTUIUKIOH C BBICOKMM COJIEp’)KaHMEM O30Ha M BBICOKOU
TeMIIepaTypoil.

B 2016 T. B mone o3oHa Hagy PD B (eBpane oTMedaoch aHOMAJIBHO HHU3KOE COJICPIKAHHE
030Ha HaJl BceMu pernoHamu PO (kpome 1aibHEBOCTOYHOIO PErMOHA) U MOBBIIIEHHOE CO/Iep KaHne
o30Ha Haj [lansHuMm Boctokom. IIo pesysbraTaM KOMIUIEKCHOIO aHalIM3a, AHOMAJIMM CBSI3aHBI C
COCTOSTHHEM IIMPKYMIIOJSIPHOTO BHXpS B HIDKHEW cTpatocdepe. Buauane 2016 r. oH ycTOHYMBO
Habmonancs Han EBpomelickoit tepputopueit Poccum u nHang Cubupsro. B Toxke Bpems Han
HNanmeanM BoctokoM HaOmromancs OoraTblii 030HOM TEIUIBIA BO3AYX CTpartochepbl BMECTE C
BBICOTHBIM aHTHLIMKJIOHOM.

B nerHem nmomyronimum  yCTOMYMBOE CHHONTHYECKOE COCTOSIHHME  CIOCOOCTBOBAJIO
coxpanennto 3HaueHuit OCO B mpegenax £1%. Ocenwsto 2016 T. Hag Bcemu peruoHamu PD
YCTaHOBWJICS BBICOTHBIN aHTHIIMKIIOH, YTO CIIOCOOCTBOBANO nocteneHHoMy yBenmmueHnio OCO k
KOHILy ToAa.

1.2.3. OnTryeckasi IJIOTHOCTh U MPO3PAYHOCTH aTMOC(epbl

WHTerpanpHas onTudeckasi INOTHOCTh (CHHOHUMBI — TOJIIIHHA, Tojma) arMochepst (OITA)

CBsI3aHA C MHTETPAIbHON MPO3PAaYHOCTHIO aTMOC(HEPhI COOTHOILICHUEM
OIIA =- 0,5 In (Sp’30 / So) =—1In Pz 5 (1)

31ech Sp30 — BEIMYMHA M3MEPEHHOIO IOTOKA INPSIMOM COJHEYHOW pajualyvy B KBr/M,
MpHUBEJICHHAS K CPEIHEMY PacCTOSTHUIO OT 3emuin o CONHIIA U ONITUYECKON Macce aTMocdepsl m =
2; Sp — BenMYMHA TOTOKA paaualii Ha BepXHeW rpanuie arMmocdepsl, P, — koadumment
WHTETrPajJbHOU MPO3pavyHOCTH aTMOChEpsl Tpr m = 2.

[Tapamerp OITA mpencraBiseT co00il ONTHYECKYIO IUIOTHOCTb aTMOC(epbl JUlsd NPsSMOi
COJIHEYHOMW paJiMalliy B quana3oHe JUuH BoJH AA = 0,3 — 4 MKM TIpu onTHYecKoi Macce m = 2 (T.e.
npu Beicote conHna 30°). OITA maeT BO3MOXXHOCTH MOJYYUTh KOCBEHHYIO OLIEHKY a’pO30JHOTO
ocnabyieHns B atMocgepe, MOCKOIbKYy, B YKazaHHOM auarna3one A Bapuanuu OITA omnpenenstorcs
TJIaBHBIM 00pa3oM cojiepkaHueM B arMocdepe a’spo3oiisi M BOJASHOTO mapa. VIMeHHO mosTomy B
TETJI0e BpeMs Tojla M3-3a YBEJIWYEHUS BJIArocoAepkaHus U TypOyJeHTHOro odMmeHa B atMocdepe
3nayenus OITA BbIle, 4eM B XOJOAHBIN MTEPHO/.

B Tabmn. 1.2.3.1 npencraBieHsl pailoHBI PAcTIOIOKEHUS U KOOPAMHATHI CTAHIUH (HOHOBOTO
MOHHUTOPHUHTA, HAa KOTOPBIX TpoBoAsTCs HabmoaeHus 3a OIIA u mpo3payHOCThI0 aTMOC(hEPHI.

Cpennue 3a 2016r. 3Hauenuss P, u OIIA 11 pernoHanbHbIX CTaHUUN (OHOBOTO
MOHHUTOPWHTA U TPEX MapHBIX UM TOPOJIOB B CpaBHEHHMH co 3HadeHusMu 2015 roma npuBoasTcs B
tabmune 1.2.3.2. [Tockonbky OITA Gonee uyBCTBUTENbHA K U3MEHEHHUIO MTPO3PAYHOCTH aTMOC(EPHI
(cm. bopmymy 1) mo cpaBHeHUIO ¢ P,, TO 1 momydyenust HanboJiee HATJISAHOTO MPEICTABICHUS O
MPOU3OIIEANINX HM3MEHCHHUSAX B COCTOSHUHM 3aMyTHEHHUs aTMmochepbl B JalbHEWIeM Oyjaer
paccMmarpuBatbesi UMeHHO mapametp OITA.
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Ta6bnuua 1.2.3.1. KoopanHaTtbl perroHanbHbIX CTaHUMiA (POHOBOrO MOHUTOPWUHIA, Ha KOTOPbIX NPOBOASATCA
HabntogeHnst 3a ONTUYECKONW NNOTHOCTbLIO U MHTErparnbHOM NPo3paYyHOCTb0 aTMocdepbl

CraHuma PaloH pacnonoskeHus LLinpoTa B rpag. c.L. Aonro;aAB rpaa.
TypyxaHck KpacHospckuit Kpau 65,8 87,9
YcTb-BbiMb Pecny6nvka Komu 62,2 50,4
CbIKTbIBKap* Pecny6amka Komu 61,7 50,8
BoelikoBo JleHuHrpazcKas o61. 60,0 30,7
MamaTHoe KypraHckas o6.. 56,0 65,7
KypraH* KypraHckas 061. 55,5 65,4
Xyxump MpKyTCcKas 061., 0-8 OnbxoH (03. barkan) 53,2 107,3
MpKyTCK* MpKyTCKas 06.. 52,2 104,3
LaaxkaTmas KapauaeBo-Yepkecckaa Pecny6simka 43,7 42,7
0-B JuKcoH** KpacHospckuit Kpai (ApKTUKa) 73,5 80,3

lpumeyaHud K maba. 2.6 u 2.7

(*) - 20poOcKuUe cmaHyuu, ABAAWUECA NAPHbIMU (POHOBbLIM, YKA3AHHBIM HA CMPOKY 8bille;
(**) - cmaHyus JuKCcoH Havasna npucbiiams ¢80t UHdopmayuto ¢ 2014 2.

Ta6nuua 1.2.3.2. CpegHerogoBble 3HayeHunst OMNA 1 cTaHOapTHblE OTKNOHEHUS (+0) cpegHUX MECSIHHbIX
3HaveHun OlA oT cpefHero 3a rog Ha ctaHumsx oHoBoro mMoHuTopuHra B 2016 n 2015 rogax, a Takke

nameHeHns OlMA (A%) B 2016 r. no cpaBHeHuto ¢ 2015 1.

CTaHums ONAzoc OMNAtoc A (%) P, to P, to A (%)
2016r. 2015r. 2016 r. 2015r.

TypyxaHcK 0,217+0,011 0,217+0,016 0 0,805+0,009 0,805+0,013 0
YcTb-BbiMb 0,272+0,050 0,231+0,055 17,7 0,764+0,037 0,795+0,044 -3,9
CbIKTbIBKap* 0,271+0,057 0,236+0,028 14,8 0,762+0,043 0,790+0,022 -3,5
BoelikoBo 0,245+0,036 0,224+0,027 9,3 0,784+0,028 0,799+0,022 -1,9
MamaTHoe 0,264+0,039 0,261+0,056 1,1 0,769+0,030 0,772+0,042 -0,4
Kypran* 0,276+0,045 0,265+0,056 4,2 0,760+0,034 0,769+0,042 -1,2
Xyxup 0,215+0,030 0,220+0,032 -2,3 0,807+0,024 0,803+0,026 0,5
MpKyTCK* 0,233+0,028 0,253+0,024 -7,9 0,794+0,022 0,778+0,017 2,1
LagxkaTmas 0,169+0,030 0,169+0,027 0 0,845+0,025 0,845+0,023 0
0-B JIMKCOH** 0,267+0,067 0,25+0,039 6,8 0,768+0,053 0,781+0,030 -1,7

B 2016 rony ropuas cranums [llamxatma3z (CeBepnsiii KaBkas, Beicota 2070 M Hapg
YPOBHEM MOpsi) TO-TIPEKHEMY SIBISICTCS HAaMMEHEe 3arpsi3HEHHOW M3 BCEX pacCMaTpPHUBAEMBbIX
cranmmii. Cpenuerogosoe 3Hauenne OITA coxpanmnocsk Ha ypoBHe npomnuioro roaa (0,169).

N3 ocTanbHBIX pETMOHAIBHBIX CTaHIMI HaWMEHbIEE 3aMyTHEHHE aTMocdepbl
HaOmoganock Ha craniuu Xyxup (0,215), pacrnonoxxenHoid Ha o-Be OnbxoH (03. baiikan), u B
Typyxancke (0,217), nmprueM OTHOCHUTENHHO MPONLIOro roja Ha cranuun Xyxup OIIA cHuzmmach
Bcero Ha 2,3%, a Ha cTaHIMK TypyXaHCK YPOBEHb 3aMyTHEHHS OCTAJICS HEU3MEHHBIM.

Haubonbummii poct OITA ormeuen B PecniyOnuke Komu, Ha ctanuuu Yerb-Boivsb (17,7%) n
Ha napHoi el ropoackoi cranuuu CeikThiBKap™ (14,8%), mpuuem cpeaneronoBbie 3HaueHus: OITA
Ha O00eHWX CTaHIMAX TMPAKTHUYECKH HE OTIHYaIuCh. Ha OCTalbHBIX CTaHIHSIX (OHOBOTO
MOHUTOPUHTA W3MEHEHUsI cpeAaHerojoBbix 3Hauennit OITA wHe mnpeBocxomumu = 9,3%. U3
TOPOJICKMX CTaHIIMH caMoe BBICOKOE 3aMyTHeHue Habmromanock Ha cranmuu Kypran*® (0,276),
napHoit poHoBoii craniuu [lamsTHoe.

[Ipencrasnenue 06 n3menennu OITA B 2016 1. 0 cpaBHEHHIO ¢ MHOTOJIETHEH HOPMOM J1aHO
Ha puc. 1.2.3.1, Ha KoTOpoM npuBeneHbl HopMupoBaHHble anomanuu OITA (%) mst 2016 roza.

3a nHopmbel OITA nmpunumanucek cpeanue 3Hauenus: OIIA 3a nepuos ¢ 1979 no 2012 roxa. U3
sTOoro nepuojia obutn u3bATH 1983—-1984 1 1992—-1993 ronel, korjaa Hanbosee CUIBHO MPOSIBIIATIOCH
BIIMSIHME BYJIKAHMYECKOTO a3p030Jis I0Cie U3BEpKEHUN ByJIKaHOB Dnb-UYndoH (anpens 1982 r1.) n
[Munaty6o u Xazacon (utoHb u aBryct 1991 r.). dakruyeckuii nepuoa HaOMOACHUMN, 0 KOTOPOMY
paccUuTHIBAIUCH HOPMBI, cocTaBui 30 Jer.

Kak Bugno u3 puc. 1.2.3.1, cpenneronossie 3HaueHus OITA B 2016 rogy no cpaBHEHHUIO C
30-neTHe HOpMOI OBUTM TOHMKEHBI Ha TIeCcTH cTaniusx: TypyxaHck (-7,3%), BoeiikoBo (-10,6%),
Kypran* (-1,4%), Xyxup (-10,4%), Upkytck* (-12,4%) u lamxarmas (-11,0%). Cpenneromossie
3nayenns OITA ObuM MOBBINIEHBI HA TpexX cTaHIUsaX: YcTh-Boimb (8,4%), CrikteiBKap™ (2,3%) u
[MamstHoe (3,5%). Takum 0Opa3oM, Ha OOJBIIMHCTBE CTAHIMNA CTENIEHb 3aMyTHEHHS aTMOC(EphI B
2016 roxy noHM3WJIACh OTHOCUTEIBHO MHOTOJIETHEH HOPMBI.
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Puc. 1.2.3.2. [000s0li x00 OfTA Ha cmaHyusix poHo08020 MOHUMOpUH2a 8 2016 2.

Knaccuueckuit ronosoit xon OITA ¢ MakCUMyMOM 3aMyTHEHUS JIETOM U MUHUMYMOM 3UMOM
U C TOCTOSHHBIM IIPEBBIIICHUEM TOPOJICKOTO 3arps3HEHHs Haja (OHOBBIM B TEYEHHE BCEro
HAOMIOATEIPHOTO TEepHoJa HMMEI MEeCTO TOJbKO Ha mape craHmmid Xyxup — MHWpkyrck™®
(puc. 1.2.3.2 B). Ha roponckoii cranmuu ChIKTBIBKap®, mapHoi (OHOBOW cTaHIUU Y CTh-BbIMb,
3arps3HeHue ¢ (QeBpajis Mo Mail ObUIO HMXKE, YeM Ha peruoHajgbHOM craHuuu (puc. 1.2.3.2 a).
Maxkcumanbible 3HaueHus OITA Ha cTaHuuM YCTb-BBIMB NPHIUIMCH HA HIOAb, Ha CTaHLUU
CrixThiBKap* — Ha aBryct. Ha cranmusax [lamstaoe u Kypran* (puc. 1.2.3.2 0), pacnosoKeHHBIX B
CTEemHOW 30He, cpemHemecsyHbie 3HaueHuss OIIA Taxke ObutM ONHM3KM TIO  BEJIMYUHE.
MakcuManpHble pa3inudus OTMEUYaINCh B Uione, korjna B Kyprane ObIIO 3aperucTpupoBaHO camMoe
BbICOKOE cpeaHemecsiuHoe 3HaueHue OITA u3 Bcex paccmarpuBaembix cranuui (OITA = 0,375).
OcobeHHOCTH 3arps3HEHHs Ha KaXJIOW CTaHLUUHM ONPEAEISIOTCS IENbIM KOMIIJIEKCOM NPHYUH:
TPACKTOPUSAMU TPOXOXKACHUS BO3IYIIHBIX MacC C OINPENEJICHHON CTENEHBI0 3arpsi3HeHHs,
pacroyioKEHUEM CTaHIMM 110 OTHOLICHMIO K HaleramomeMy IOTOKY, METE€OpOJIOTHYECKUMHU
YCIOBUSMH B palilOHE CTAHIIMH, a TAK)KE BIUSHUEM JIOKAJIbHBIX HICTOYHUKOB 3aTPSI3HEHUSI.
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N3 wenapubix ¢GoHOBBIX cTaHmwii (puc. 1.2.3.2 1) HamOoiiee BBICOKAsS 3aMyTHEHHOCTH
aTMoc(epbl TO-TIPEKHEMY COXpaHsjJach Ha CTaHIMU BoelkoBo, pacmoiokeHHOW B 12 kM K
BocToKy OT Cankr-lIleTepOypra, pe3ko BbIpaXEHHBIM JETHUM MaKCUMyM Ha HEHW MpHILeNcs Ha
utonb. Cpennemecsiunbie 3HayeHuss OITA nHa cubupckoii crannuu Typyxanck B 2016 romy mano
MEHSUINCh B TEUEHHE TOJla U He BbIXOAWIW 3a mpeaensl nHrepBana 0,2 + 0,25. Ha cranuum
[MamxaTMa3 u3-32 OTCYTCTBHS MOAXOJAIIMX JUISI W3MEPEHHUH TOTOAHBIX YCIOBMHA HE ObLIO
HaOJIIOICHUN B Mae W HMIOHE, a B aBrycTe ObUI 3aperucCTPUPOBAH HEOXKHUJIAHHO BBICOKUN JIETHHIMA
makcumyMm OIIA, Bo Bpemsi kotoporo cpeaHemecsiyHoe 3Hauenne OIIA mno Benuunne
NpUOIHM3UIOCH K aHAIOTUYHOMY 3HAYSHHIO JUTsl IPUTOPOTHON CTaHIIMK BoeikoBo.

O MHOTOJIETHEN U3MEHYMBOCTH ONTHYECKOH IMIIOTHOCTH aTMOC(EPhI Ha CTAHIUAX (POHOBOTO
MOHUTOpPHUHIA IO3BOJIIOT CYIUTh pe3yibTarel Ha puc. 1.2.3.3 g,0,6,e, TIe MOKa3aHO H3MEHEHUE
HopMmupoBaHHbIX aHoManui OITA (B %) Ha Bcex (oHOBBIX CTaHLUAX ¢ Hayana 1970-x rogoB u 1o
2016 r. BKIIOYUTENBHO.

Haubonee npogomKuTenbHBINA IEPUOJT C TTOTOKUTETFHBIMA HOPMHPOBAHHBIMHI aHOMATTUSIMHU
OITA Obut CBsI3aH C KPYIHBIMH BYJKaHUYECKHUMH H3BepkeHussMu — Dysro (1974), Dnp-Unyon
(1982) u INMunary6o u Xancon (1991). CaMbIiM CHIIBHBIM ObUT OTKJIMK aTMOC(epbl Ha U3BEPKEHUS
BynkaHoB [lunaty6o m Xancon, mpousomenmux B uroHe W aBrycte 1991 roma. IMocnme aTmx
M3BEPKEHUH 3HaYEHUS TOJOKUTENbHBIX HOpMUPOBaHHbIX aHoManuii OITA nocturanu 40-50%.

B cepemune 1990 romoB B pe3ynbTaTe CaMOOUYHMINEHHUS arMochephl HAYalCs POCT
npo3paunoctd, nageHne OITA u mocreneHHbI mepexo] HOpMuUpoOBaHHBIX aHoManuii OITA B
001acTh OTPHUIATENBHBIX 3HAYEHHUIl, YeMy CIIOCOOCTBOBAIO M COKpAIIEHHE MPOMBIIIICHHON
AKTUBHOCTHU B NIOCTIIEPECTPOCUHBIE TOIBI.
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MuHnManbHble 3HAYEHHUsST HOPMHUPOBAHHBIX aHoManuil (10 - 20%) NpUILINCh HAa KOHEIl
1990-x — nayano 2000-x romoB. Ha GONBIIMHCTBE CTaHIMIA K CEpelHe TTepBOro aecaruieTus X XI-
Oro BeKa MPO3pavHOCTh aTMoc(hepsl BHOBb Havdana yMeHbIathess 1 OITA, COOTBETCTBEHHO, pacTu U
IpUOIIKATHCS K HOPME.

1.2.4. DyekTpHYecKHe XapaKTePUCTUKHU MPU3EMHOI0 1051 aTMOchepbl

PaccMoTpeHbl 1aHHbIE COBMECTHBIX M3MEPEHUM IpajJMeHTa MOTEHLHada 3JIEKTPUYECKOro
noJisi atMocdepbl V' U yAETbHBIX MOJSPHBIX AIEKTPHUECKUX MPOBOAMMOCTEH Bo3ayxa L+ u L-,
BBITIOJTHEHHBIX Ha cTaHmuu BoeitkoBo (B) u 8 OI'MC Hpkyrck (M). Taxke npeactaBieHbl TaHHBIC
mmepenut V' B OI'MC Bepxuee [yopoo (B/l) B okpectHocTsix ExarepunOypra u Ha
asposornueckoit cranuuu B FOxxHo-Caxanuucke (FOC). Obmiast mpoJoKUTEIbHOCTh H3MEPEHHH B
BoeiikoBo cocraBuia 67 ner, B Mpkyrcke — 57 ner, B Bepxnem [lyOpoBo — 59 ner, B HOxHo-
Caxanuncke — 48 net. Jlatunku usmepurenein V', L+ u L- ycTraHOBIEHBI B TIpeiesiax OJJHOTO—TPeX
MeTpoB oT 3emud. Habmiomenuss B BoeiikoBo, HMpkytcke nm Bepxnem [lyOpoBo BKIIIOUEHBI B
IporpaMMy KOMITIEKCHOTO ()OHOBOTO MOHMTOpHHTa aTMocdepsl ¢ 1980 r.

W3mepenust rpaaueHTa moreHnuana V' mpoBOAMINCH Ha Bcex craHmusax. O0oOmeHHbIe
Mo ce30HaM pe3yibTarhl u3MmepeHuid V'c 3a 2010-2016 rr. npuBenensl B Tabmune 1.2.4.1.
N3mepenust ynenbHBIX TMOJSIPHBIX DJJIEKTPUYECKHUX TMpoBojgumMocTedl Bozayxa L+ wu L-
BBINIOJHSJIMUCh Ha mnpoTsbkeHuu 2016 r. B BoeitkoBo m Hpkytrcke u Bepxuem Jlyoposo. B
tabsune 1.2.4.2 mpuBeaeHsl 000OIIEHHBIE MO CE30HAM pE3yJbTaThl H3MEPEHHH yaeabHOU
CYMMapHOW 3JIEKTPUYECKON MPOBOIUMOCTH Bo3ayxa Lg Ha cranuusax BoeinikoBo u MpkyTck 3a
2010-2016 rr. m ma crannuum Bepxuee J[lyopoBo 3a 2015-2016 rr. B ckoOkax yka3zaHsl
MHUHHUMAaJbHbIE U MaKCUMaJIbHBIE CPEIHEMECSYHbIC 3HAUCHHS U3MEPSIEMbIX BEJIMYMH 32 CE30H U
roa. CpenHue 3a Ce30H 3HA4Y€HMS, MOJYyYEHHBIE IO JAaHHBIM 3a 2 Mecsla, OTME4YeHbl OyKBOM
«H» (nenonnsIe).

Ta6bnuua 1.2.4.1. CesonHble (V'c), cpegHerogoBble (V', ) W cpeOHEMECHAYHble MUHUMArbHbIE W
MakcumarnbHble (B ckobkax) 3HadveHusa V' (gaB/m) 3a 2010-2016 rr. Ha cTaHumax BepxHee [ly6poso (Bf),

Boewikoso (B), NpkyTtck (M), KOxHo-CaxanumHck (FOC)

Ve, (V) .
Cranuyua Foa 3uma BecHa Jleto OceHb Vie. (V)
2016 6 (14, 19) 12 (9, 18) 9 (7, 10) 11 (10, 12) 2 (7, 19)
2015 7 (16, 17) 15 (13, 18) 9 (9, 10) 15, 17) 3(5, 18)
8 2014 4 (12, 16) 15 (10, 22) 10 (7, 13) 13 (12, 14) 3(7, 22)
2013 4 (13, 16) 12 (11, 14) 10 (10, 10) 12 (8, 17) 12 (8, 17)
2012 8 (16, 21) 12 (12, 12) 12 (12, 12) 13 (10, 15) H 4 (10, 21)
2011 23 (21, 26) 13 (8, 18) 10 (9, 11) 14 (11, 19) 15 (8, 26)
2010 24 (23, 25) 17 (14, 20) 14 (12, 15) 21 (16, 29) 18 (12, 29)
2016 2 (10, 17) 9 (8, 12) 9 (9, 10) 6 (5, 10) 10 (5, 17)
2015 12 (11, 12) 10 (8, 10) 9 (8, 10) 19, 13) 10 (8, 13)
2014 10 (7, 13) 10 (6, 14) 11(9, 12) 4 (13, 15) 11 (6, 15)
B 2013 9(9,9) 11 (9, 15) 8 (7, 10) 8 (6, 10) 9 (6, 15)
2012 9 (6, 13) 1(10, 13) 8(7,9) 8 (7, 10) 10 (6, 13)
2011 4 (12, 17) 10 (6, 13) 8 (7, 8) H 10 (8, 12) H 10 (6, 17)
2010 12 (12, 14) 10 (9, 12) 9 (4, 12) 10 (7, 15) 10 (4, 15)
2016 9 (8, 10) 9 (8, 10) 7 (6, 9) 9 (9, 10) 9 (6, 10)
2015 10 (9, 11) 8 (6, 10) 6 (6, 6) 8 (5, 10) 8 (5, 11)
2014 1(10, 12) 9 (8, 11) 7 (6, 8) 9 (7,10) 9 (6, 12)
" 2013 2 (10, 13) 9 (7, 10) 6 (5, 6) 8 (6, 10) 9 (6, 13)
2012 10(7 12) 10 (9, 12) 6 (6, 7) 9. (7, 11) 9 (6, 12)
2011 4 (13, 15) 11 (8, 13) 6 (5 7) 9 (8, 10) 10 (5, 15)
2010 16 (15, 17) 11 (7, 15) 6 (5, 6) 10 (9, 12) 11 (5, 17)
2016 (27, 33) 20 (11, 29) 11 (9, 12) 17 (14, 21) 21 (9, 33)
2015 (34, 42) 17 (9, 24) 9 (7, 10) 12 (9, 15) 19 (7, 42)
2014 (33, 38) 20 (11, 28) 9 (8, 11) 17 (15, 20) 21 (8, 38)
0C 2013 34 (32, 35) 23 (19, 27) 13 (12, 14) 17 (14, 19) 22 (12, 35)
2012 34 (24, 40) 22 (14, 30) H 1(10,12) H 18 (14, 25) 21 (10, 40)
2011 24 (21, 26) 18 (20, 15) 12 (11, 13) 20 (14, 26) 18 (11, 26)
2010 (28, 41) 18 (10, 25) 8 (7, 8) 16 (12, 20) 19 (7, 41)
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Tabnuua 1.2.4.2. Ce3oHHble (Lc) v cpegHerofoBble (Lr) 3HavyeHWs yaenbHOW CyMMapHOW 3NeKTPUYeCcKon
npoBoAMMOCTM Bo3ayxa ((pCm/M), MUHUManbHbIE Y MakcUMarbHble CPeAHEMECAYHbIE 3HAYEHNSI CYMMapHOM
anekTpuyeckon nposoammocTu Ls (B ckobkax) Ha ctaHumax Boerikoso (B), Upkytck (M) (2010-2016 rr.) n

BepxHee [dybposo (BA) (2015-2016 rr.)

CraHumsa Fop, Lo 1) Lr, (Ls)
3uma BecHa Jleto OceHb
2016 4 (11, 18) 17(15 19) 6 (14, 18) 8 (17, 20) 6 (11, 20)
2015 6 (12, 18) (16, 20) 18 (16, 20) 20 (18, 20) 8 (12, 20)
2014 0 (19, 21) 22 (22 23) 4 (22, 26) 9 (16, 22) 1 (16, 26)
B 2013 8 (18, 19) (19, 21) 4 (22, 26) 2 (20, 24) 1(18, 26)
2012 1(17, 23) 21 (19 23) 22 (19, 25) 1 (20, 22) (17 25)
2011 8 (14, 23) (15 24) 24 (23,24) H 23 (22,23)H 1 (14, 24)
2010 8 (16, 22) (15, 22) 21(20, 21) H 25 (22, 28) 1 (15, 28)
2016 5 (13, 17) 20 (19 22) 18 (17, 21) 19 (19, 21) (13 22)
2015 5 (22, 27) 24 (22, 27) 6 (14, 19) 22 (18, 26) 2 (14, 27)
2014 7 (15, 20) 18 (18, 19) 6 (26, 27) 23 (21, 26) 1 (15, 27)
14 2013 6 (14, 18) 9 (18, 22) 1 (20, 21) 23 (23, 24) 0 (14, 24)
2012 4 (14, 14) 16 (14, 17) 7 (15, 20) 18 (16, 20) 6 (14, 20)
2011 6 (16, 17) 7 (15, 19) 8 (13, 24) 19 (17, 21) 8 (13, 24)
2010 0 (15, 23) 8 (15, 20) 3 (22, 24) 22 (21, 23) 1 (15, 24)
B/ 2016 19 (H) 17 (H) 6 (16, 16) 18 (14, 19) 7 (14, 19)
2015 17 (17, 17) 16 (15, 17) 7 (16, 18) 17 (14, 19) 7 (14, 19)

Ha puc. 1.2.4.1 npencrasien rogoBoit xona V' mo BceM ctanuusMm cetu 3a 2016 r. Ha done
OCpEeIHEHHOT0 ToA0Boro XoAa V' 3a npeamectBytonuii mepuos (2010-2015 rr.). Ha puc. 1.2.4.2 B
Takou ke Gopme mokazaH rojoBoi xo Lg mo cranmusam BoeitkoBo u UpkyTck.

300

250

200

V', B/wm

100

50

BepxHee Odybposo

MpKyTCK

5 6 7
Mecauy,

==—2010-2015rT.

—2016

——2010-20151rT.

—2016

250

200

150

V', B/m

100

50

V', Bfm
g

Boelkoso

H»Ho-CaxanmHck

5 6 7
Mecsauy,

——2010-2015rr.

— 2016

—2010-2015 rr

—2016

Puc. 1.2.4.1. [0dosol x00 V' no cmaHyusim ammocgepHo-anekmpudeckol cemu 8 2016 2. Ha ¢ghoHe
ocpedHeHHo020 20008020 xoda V' 3a nepuod 2010-2015 ee. LigemHbiM ¢hOHOM 0603HaYeHbI epaHulbl

cmaHO0apmHO20 OMKIIOHEeHUs om cpedHe20 3HavyeHust 3a 2010-2015 ea.
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U3 puc. 1.2.4.1 caenyer, uto Ha ctaniuu Bepxuee J[yopoBo Bo Bce mecsibl 2016 roaa, 3a
WCKJIIOUEHUEM STHBaps, MapTa U OKTAOps cpelHEMeCsIuHble 3HaueHHs V' ObUIN HIKE IO CPABHEHUIO
C aHAJOTMYHBIMU CPEJHUMHU 3HadeHusaMu 3a 2010-2015 rr.

Ha cranmuun BoeiikoBo cymiecTBeHHOe CHIDKeHHE V' oTMedeHo B HosOpe 2016 rona, B
HpxyTtcke — B (heBpane u Hos0pe, a B HIOJE M CEHTIOpe, HA000OpOT, 3a)UKCHPOBAHO 3aMETHOE
npesbliiieHrue V’ oTHocuTelbHO cpeHux 3a 2010-2015 rr.

Boelkoso MpKyTCcK

——2010-2015rr
— 2016

Ls, pCm/m
ro
o

—2010-2015 1T

— 2016

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 [ 7 8 9 10 n 12
Mecauy, Mecauy,

Puc. 1.2.4.2. ['000s0li x00 Ls no cmaHyusim Boetikogo u Upkymck e 2016 . Ha ghpoHe ocpedHeHHO20
20008020 x00a Ls 3a nepuod 2010-2015 ze. LieemHbim poHOM 0603HaY€eHbI epaHuUbl cmaHOapmHo20
OMKJIIOHEHUS1 om cpedHe20 3HayYeHus 3a 2010-2015 ze.

Ha cranmmmu BoeiikoBo B 2016 1. Bce cpenHeMecsuHbie 3HaueHUs: Ls (32 MCKIIOYCHHEM
OKTSAOPHCKOTO 3HAa4YeHUs) ObUIM HMXKE MO CPAaBHEHHUIO C COOTBETCTBYIOIIMMH 3HAYEHUSMHU IS
OCPEHEHHOT0 I'0JIOBOTO XOJa 3TOTr0 apaMeTpa 3a mpeaumecTByomuii nepuo. [lpu stom B stHBape,
aBrycTe U HosA0pe cHikeHne Lg Obu10 Hanbosee 3aMeTHBIM.

B HpkyTcke B BeCeHHUI TIEpHO] HAOII01aI0Ch TIPEBHIIIICHNE, @ B OCEHHUHN yMeHbIIeHne Lg
OTHOCHUTEJIbHO COOTBETCTBYIOUINX CPEIHUX 3HAYCHHH 3a MPEIIIECTBYIOMNN IEPUOI.
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1.3. XumMuuyeckuii cocTaB aTMOC(epHBIX 0CAIKOB

1.3.1. 3arpsa3Hsomue BelmecTBa B aTMOCGEpHBIX 0CaIKaX
Taswcenvie memannol

B 2015-2016 reodusudeckom romy CpeaHEeB3BEIICHHBIC TO0BbIC (DOHOBBIC KOHIICHTPAITMH
CBUHIIA B aTMOC(EPHBIX OCaJKax COCTaBWJIM: Ha Teppuropun Kaskasckoro b3 — okomno 0,5 mkr/m,
[Tpuokcko-Teppacnoro b3 — oxomno 2,0 mxr/n, Actpaxanckoro b3 — wmenee 0,5 mkr/m,
Boponexckoro b3 — okono 1,5 mxr/n, Anraiickuii b3 — 0,6 Mxr/in. CpenHeB3BellIcHHAs TO10Bas
(¢oHOBas KOHLIEHTpAIUsl CBHHIA B aTMOC(EpHBIX OCaJKax Ha TEPPUTOPUU TIOYTH BCEX
3aM0BEIHUKOB B pacCMaTpUBAeMblii TIepro/] OblIa Ha TOM K€ YPOBHE, YTO U B MPEAbLAYIINN TepUOT
(tabm. 1.3.1.1, puc. 1.3.1.1).

MaxkcumanibHasi CpeHEMEeCsYHass KOHIIGHTpAllMs CBUHIIA B OCaJKaX Ha TEPPUTOPHUH
Kapkasckoro B3 Owbuia ormeuena B ampesne 2016 r. u mocturia 1,7 MKI/J, B OCTaJIbHBIC MECSIIBI
KOHIIeHTpanuu Obutn Huke | MKr/im. CpenHemecsyHble KOHIICHTPAIMKM CBUHIIA HA TEPPUTOPUU
Actpaxanckoro b3 B OompmuHcTBE ciydaeB Obiinm  MeHee | mkr/m.  CpenHeMecsuHbIe
KOHIIEHTPAIIMK CBMHIIA B OCaJIKax Ha TeppuTopuu Anraiickoro b3 Tak jke B OCHOBHOM ObUIH HUXE
1 mxr/n. B Boponexckom b3 MakcuManbHbIE KOHIIEHTPAaUU ObUIH 3aUKCUPOBAHBI B HOSOpE
2015r. (3,6 mxr/m) mu B aBrycte (3,5 mkr/m). B ocrtampHOEe Bpemsi KOHIIGHTpAallMd CBHHIA
BapeupoBanu ot 1,0 1o 1,5 mxr/n. B [Ipuokcko-TeppacHoM MakcuMabHBIE KOHIIEHTPAIMH OBLIH
3auxcupoBanbl B utone 2016 r. (4,9 Mxr/n) u B utoHe (4,5 MKI/11), a MMHUMAaJbHbIE B SHBape,
dbespane u centadpe 2016 1. (Bo Bcex cirydasx MeHee 1 MKr/m).

Haumenpmime BiakHbIe BBIMAJIEHUS CBUHIIA B pPAacCMAaTPUBACMbId MNEpUON  OBLIH
3aduKkcupoBaHbl Ha TeppuTopun AcTpaxaHckoro b3 wm cocraBunm menee 0,2 Mr/M’, KaKk u B
npenpaynmii reopusnueckuii ron. Ha tepputopun Anraiickoro b3 BinakHble BbITaJCHUS CBHHIIA
cocTaBHIM OKOIO 0,6 Mr/M’, 9TO HECKOJBKO BBIIIE MpEIbIAYIIEro reodusmdeckoro roga. Ha
tepputopusix Kaekasckoro b3 u Boponexckoro b3 BnakHble BbIMageHUs CBUHIIA OBLTH OKOJIO
1 mr/m (1,0 1 1,2 mr/m” cootBerctBenno) (prc 1.3.1.2).

B 2015-2016 reousudeckom rogy CpeaHEB3BEIIEHHBIC TOIOBbIC (DOHOBBIE KOHIIEHTPAIHH
KaaMusg B atMoc(epHBIX ocaakax cocraBuiu: Ha tepputopun Kaskasckoro b3 — 0,05 mkr/m,
[Tpuoxcko-Teppacuoro b3 — 0,16 mxr/n, Boponexckoro b3 — 0,10 mxr/n, Antaiickuii B3 —
0,07 mxr/n. CpeaHeB3BEIICHHbIE TOAOBbIE ()OHOBBIE KOHIICHTpALUsS KaAMHS B aTMOC(EPHBIX
ocaJKkax Ha TEPPUTOPUU OOJBIIMHCTBA 3allOBEAHMKOB B paccMaTpPUBAEMbIM mHepuon ObLTH Ha
ypoBHe npeabiaymero roga (tadm. 1.3.1.1, puc. 1.3.1.1).

Ha rtepputopun IIpuokcko-TeppacHoro b3 makcumanbHas KOHIEHTpalus KaaMmMusi ObLia
3apukcupoBana B mae 2016 roma (0,48 mxr/m), a MuHumanbHass B siHBape 2016 T. (okomo
0,03 mkr/mm). B mosioBuHE ciydaeB KOHIIGHTparuu kKaamust Obmu Huke 0,1 mxr/im. Ha teppuropun
KaBkasckoro b3 wMakcumanbHas KoHIEHTpaius Obuia 3adukcupoBaHa B (despane 2016T.
(0,27 Mxr/;m), B ocTajbHble Mecslbl KOHLEHTpauuu He mnpesbimanu 0,1 mxr/n. Ha teppuropun
BopoHexxckoro 3amoBelHUKa MaKCHMallbHAash KOHIIGHTpauus ObLla 3aUKCUpOBaHa B JeKadpe
2015 roma (0,32 mkr/m), Gonee yeM B MOJIOBHHE MECAILIEB KOHIEHTpAIMs KaaMmus Oblla HUKE
0,1 mxr/n. Ha teppuropum AuTalickoro 3amoBeIHMKA MaKCHMajbHasi KOHIIEHTpamus OblLra
3adukcupoBana B anpene 2016 roga (0,20 MKr/i1), B OCTaqbHBIE MECSIIBl KOHIIEHTPAIUN OBLITH HIDKE
i Ommskd K 0,1 MKr/m.

Ha Tteppuropun Ilpuokcko-TeppacHoro b3 Braxueie BbimageHuss kaamus B 2015-
2016 reopu3HYEcKOM TOLY COCTAaBHIH OKOJIO 136 MKr/M%, B BopoHexckom B3 — okono 85 MKr/m?, B
Kaskasckom B3 - menee 90 Mxr/m%, Ha crasmun Sl — 0kono 75 MKr/m> (puc. 1.3.1.2).

B 2015-2016 reodusnyeckoM Tojy CpeIHEB3BEIICHHBIE TOJIOBBIC (JOHOBBIE KOHIIEHTPAIIUN
pTYTH B aTMOC(EpHBIX Ocagkax cocTaBwiu: Ha Ttepputopun Kaskasckoro b3 — 0,37 mkr/m,
[Tpuoxkcko-Teppacuoro b3 — 0,53 mxr/n, Boponexckoro b3 — 0,13 mxr/in, Antaiickoro b3 — okoo
0,3 mxr/mn, Actpaxanckoro b3- 1,3 mxr/n (taba. 1.3.1.1, puc. 1.3.1.1).
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Puc. 1.3.1.1. IameHeHuUe codepkaHusi MsKesibiXx Memarisios 8 ammocepHbix ocadkax hOHO8bIX palioHO8
8 2000-2016 ee.

CpenneB3BelnieHHas TOI0Bast KOHIEHTPAIHS PTYTH B aTMOC(EPHBIX O0CaJKaX Ha TEPPUTOPHH
Kagkasckoro b3 B 2015-2016 rogy coOTBETCTBOBaJIa YPOBHIO MIPEIBIYIIETO T€0()HU3NIECKOTo ToAa
u BappupoBana B nuanasone ot 0,20 go 0,58 mxr/n. B Ilpuokcko-TeppacHoM B3 koHueHTpanus
pTYyTH ObUIa HIDKE Mpenblaymero roja. Ilpm 3ToM B paccMaTpuUBaeMblid TEpUOJ  OBLIO
3a)UKCHPOBAHO AHOMAIBLHO BBICOKOE [UISI OTOH CTAaHIMM 3HAYCHHE COJCPXKAHHUS PTYTH B
aTMoc(epHbIX ocagkax B HosgOpe 2015 roxa (Oonee 3 mxr/m). B Actpaxanckom b3 koHmentpanun
pTyTH OBUIH, B OOJNBIIMHCTBE CiTy4daeB, Oojiee | MKI/JI ¢ MaKCMMalbHOW KOHIIEHTpAIMEeH B WIOJIE
2016 rona. Ha Tepputopun Boponexckoro b3 koHueHTpanuu pTyTH ObUIM, B OCHOBHOM, HIKE
0,1 Mxr/n. MaxkcumanpHasi KOHIEHTpAIMsi, CHJIBHO OTIMYAIOMIAACS OT 3aQUKCUPOBAHHBIX B
ocTaibHbIEe Mecslpl, oTMeueHa B mapte 2016 . (0,76 mxr/m). Ha tepputopun Amnraiickoro b3
KOHIICHTPAIIUX PTYTH B aTMOC(EPHBIX 0CATKaX BapbUPOBAIHN B UIMPOKOM JHANA30HE OT 3HAYCHUH,
HIDKE TIIpejiesia 0OHapy KeHUs JI0 MOBBIIICHHBIX B anpese u utone 2016 r. (1,78 u okoso 0,7 Mkr/n
COOTBETCTBEHHO), B OCTAJILHBIC MECSIIBI KOHIIEHTPAIIUU ObLTH, B OCHOBHOM, HIKe 0,1 MrK/m.

Ha Tteppuropun Ilpuokcko-TeppacHeiii b3 Braxssle Bbmmaaenus pryta B 2015-
2016 reodusudeckoM Togy cocTaBmid Gomee 0,35 Mr/m’ , Ha TeppHTOpHH BOpOHEKCKOro
3anoBeJHUKa — okouo 0,1 MI‘/MZ, Kasxkazckoro b3 — oxoio 0,8 MF/MZ, AnTalickoro 3aroBeJIHAKA —
okono 0,4 mr/m”, Actpaxanckoro B3 - okxomo 0,35 mr/m>. Ha Tepputopun BopoHEXCKOro u
ANTaliCKOTO 3arOBEHUKOB BBIMAJCHUS OBUIM BBINIE, YeM B MPEABLIYIIMNA TeO(PH3UUECKUN ToJ
(puc. 1.3.1.2).

B 2015-2016 reodusndgeckom romy cpeaHEB3BEIICHHBIE T0I0BbIE (POHOBBIC KOHIIEHTPAIHH
MeIu B aTMOC(EpHBIX OcCaJKax cocTaBWiu: Ha Tepputopuu KaBkazckoro b3 — 1,3 mkr/m,
[Tpuoxcko-Teppacuoro b3 — 3,1 mkr/n, Boponexckoro b3 — 6,5 mxr/n, Antaiickoro b3 —
0,8 mxr/n, Actpaxanckoro b3- 1,5 mxr/n (tadn. 1.3.1.1, puc. 1.3.1.1).

CpennemecsiuHble KOHIEHTparuu Meau Ha Ttepputopun [lpuokcko-Teppacnoro b3
HaXxOJWJINCh, B OCHOBHOM B JHala3oHe OT 3HAYCHUH OKoJIo 2 MKI/1 10 3,8 (MakcHMallbHOE
3HayeHue B sHBape 2016 r.). B KaBka3zckom b3 koHIleHTpanuu BapbUpOBalIM OT 3HAYEHHUM HIKE
npenena oOHapyxeHusi, no 4,5 mxr/n (B urone 2016r.). Ha teppuropuun Boponexckoro b3
KOHIIEHTPAIIMA MEJIM BapbUPOBAJIM B HanOoJbIIeM auamna3one: ot 1,4 mMxr/a (oktsops 2015 1.) mo
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15,0 mxr/n (aBryct 2016 1.). B Actpaxanckom b3 KoHIEHTpanuy BappUpOBAIN OT 3HAYCHHUN HIKE
npenena oOHapyxeHus, 10 3,9 mrx/nm (suBaps 2016T1.). Ha cranmmm Siinmo makcuManbHBIC
KOHIICHTpauu Obutd 3aduKcUpoBaHbl B ampene U utoHe (1,4 u 1,8 MK/ COOTBETCTBEHHO), B
OCTaJbHBIC MECALIbI 3HAYCHHSI KOHIICHTPAIIM HE MPEBBIMAIN | MKI/IL.

Ha teppuropuu [Ipunokcko-TeppacHoro b3 BiaxHbie BbITaJEHUS MEAN B PACCMATPUBAEMBII
IIEPHOL COCTABHIIH MeHee okolo 1,7 Mr/m?, B Boporeskckom B3 — Gonee 4,5 mr/m%, B KaBkasckom
b3 — 6oxee 3,5 MI‘/MZ, Ha craHumu Simo — okoso 0,7 MI‘/M2, B Actpaxanckom b3 — 6onee 0,4 Mr/M>
(puc. 1.3.1.2).

450 |  Csusen, — 80— Kapmuii,
150 mKB3 200 - WKE3
wAcTp.B3 W AcTp.b3
300 1 mBop.53 15 WBopE3 |
250 u Aiimio o Ao
200 - 10
150 ¥ | | |
100 - 50
LL ol ELANRNLN IR, |, o .H 1

AHB ‘¢eap MapT anp | Mai WIOHb

OKT HOA | ek WKNb| aBr | CeHT OKT | HOA | OEK = AHB ¢eBp MapT| anp MaM WIOHb WIONb| aBr | CEHT
2015 2015|2015/ 2016 2016|2016 2016/ 2016 2016 2016|2016 2016 12015 2015|2015 2016 2016 2016|2016 2016‘2016 2016 2016 2016
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P1yTs, 1200 Menp,
MKT/M2 s LMk
250 I:B'i . 1000 e
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1 Bop.63 OActp.B3
B Almo 280063
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ALl L b || LALH
OKT | HOA | [IEK | AHB ¢esp‘MapT anp Mail |MIOHb WIONL| 3BT | CEHT OKT | HOA | [eK | AHB (eBp MapT anp Maid |MIOHb WIONb| ABI | CeHT
2015/ 2015 2015 2016 2016‘2016 2016‘2016‘ 2016 2016 2016 2016 2015 2015 2015 2016 2016 2016 2016 2016|2016 2016|2016 2016

Puc. 1.3.1.2. 00080l x00 8binadeHull MsKkerbIx Memarsiog ¢ ammocghepHbIMU ocadkamu 8 QhOHOBbIX
patioHax

Ta6nuua 1.3.1.1. KoHUeHTpaumm 3arpsasHsoWmMX BeLeCcTB B aTMOCKEPHbIX ocagkax (DOHOBLIX panioHOB B
2016 .

3aMOBEIHUK MNepuog CBUHeL, MKr/n Kagmui, MKr/n PTyTb, MK/ n
A HabAEHNM /JnanasoH 2016 1 JlnanasoH 2016 1 Jnana3oH 2016 r
KaBkasckui b3 1982-2016 0,19 - 69,0 0,52 0,020-49,0 0,05 0,001-22,4 0,37
Eg“""c"“TePpaC”b'“ 1983-2016 0,2 - 696,0 2,05 0,09-200 0,16 001 -80,0 0,53
AcTpaxaHckui b3 1987-2016 0,05 -91,0 0,48 0,02-376,0 1,31
BopoHexckui b3 1989-2016 0,18 - 44,2 1,54 0,025-19,0 0,10 0,001-311,0 0,13
Ao 1998-2016 0,25 - 48,0 0,60 0,011-12,5 0,07 0,001-097 0,25
3anoseAHMK Mepuog, beHs(a)nupeH, Hr/n cymma-AAT, Hr/n Y-TXT'U, Hr/n
A HabNtoEHNM Jnana3oH 20161 AnanasoH 20161 Jnana3oH 2016 1
KaBka3sckuit b3 1982-2016 0,05-61,0 1,22 1,01 - 1811 358,4 0,25 - 190 1,21
ipoxcxo-Teppactyli 1983-2016 005-280 1,05 | 1,5-1729 87,4 | 0,25-12960 | 2,46
AcTpaxaHckui b3 1987-2016 005-22,72 1,23 1,5-9%4 87,7 0,3-1397 1,90
BopoHesxckui b3 1989-2016 0,05-104 0,97 1,0 - 71748 11512 0,23 - 40,7 1,93
Annio 1998-2016 0,1-140 1,55 0,4-350 165,1 0,1-398 72,8

HNO - 3HaYeHue HUxe npedesia 06HAPYKEeHUs.
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1.3.2. ®oHOBBII YPOBEHb HOHHOI'0 COCTaBa ATMOC(EPHBIX 0CATKOB

B cucremy I'moGanmpHOU ciyxObl armocdepbl (I'CA) BMO Bxomstr 10 cranunui,
pacmpeneneHHbIX 1o TpeMm 30Ham: EBpomeiickast tepputopusi Poccuum (ETP) — Vcrb-Bbimb,
Boponexckuit b3 wu Ilpmokcko-Teppacusiit b3; Asmarckas tepputopus Poccun (ATP) —
Typyxanck, Xyxup, Ilamsthas, Tepueir (Cuxord>-Anunckuii b3); ropHble cTaHmum —
Kagkazckuit b3 u Hlamxkatmas. K rpynme ropueix goGasieHa MmerteoctaHuus Ilpumopckas. B
COOTBETCTBUU ¢ pekoMmeHaanueii BMO Ha OOJbIIMHCTBE CTAaHIMN OTOMPAIMCh HEJETbHbIE MPOOLI
0CaZIKoB, Ha CT. XyXHp — Mecs4yHble MpoObl, a Ha cT. [Ipumopckas or6op mpoOd MPOU3BOAMICS
€XKeCyTOYHO.

Munepanu3auuss M yaeJibHasi  3JIEKTPONPOBOAHOCTHL aTMOC(EepPHBIX 0CAJAKOB.
CpenneB3BelieHHas 3a rog cymma MoHoB B ocaakax ETP B 2007-2016 rr., B OCHOBHOM, He
npesbimana 15 mr/n (tabn. 1.3.2.1). Ha ATP B Ilamstaoit munepanuzanus (M) ocaakoB gocTurana
16 (2009 T.) u 18 mr/n (2010 1.), B [Ipumopckoii — 16 mr/m (2013 r.). AGCOMIOTHBIF MaKCUMyM
MuHepammzanun (19 mr/m) wabmronmasncs B ocaakax ropHoit craniuu [llamkarmas B 2015T.
M3BecTHO, 4TO 11000€ MOBBIIEHHE CyMMBbl HOHOB M aBTOMAaTHYEeCKH NMPUBOJUT K BO3PACTAHUIO
yaensHOU snekTponpoBogHocTd K. KomeOGaHust cyMMBl OCaaKOB, KHUCIOTHOCTH U XHMHUYECKOTO
cOCTaBa OCAJKOB XapaKTEPHBI I BCETO AecATHIETHS. i MeXromoBoil CyMMBI OCaJIKOB OHHU
moryT nocturatb 40% (IIpuokcko-Teppacusiit b3). B 2016 r. abcotoTHO MUHUMaIbHbBIE 3HAYEHUS
M (u coorBercTBeHHO K) ObUTM ompenenenbl B ocankax Ilpuokcko-Teppacnoro b3 — 4,4 mr/m,
a0CONIOTHO MaKcuUMalbHble — B ocaakax Ilpumopckoit (12,8 mr/m). JAuama3oH H3MEHEHUs
CpelHerooBoi BenuuuHbl pH, paccuMTaHHOM Ha OCHOBE CpPEIHEMECAYHBIX KOHLIEHTpAalHii,
HaxoJuTCs B Tipenenax ot 5,4 1o 6,3 (tabn. 1.3.2.1).

Tabnuua 1.3.2.1. CpegHeB3BeLUEHHbIE 3a rof KOHLEHTPaLMM MOHOB B OCaZKax U BennynHa pH Ha cTaHumsx
¢OHOBOIro MOHUTOpPUHra, 2016 T.

2 2 2
SO« 1 cr | Noy | Heoy | NHe | Nat | ke | €O | Mgt |y pH K,
CraHums S;A MKCM
Mr/n pHe | PHwm /em
YcTb-BbiMb 545 | 1,4 | 0,5 | 1,1 29 | 05| 05| 02109]| 021 81| 61 4,9 15
fpHOKCKo- 795 | 0,9 | 0,4 | 1,0 07 | 03020105011 44]|56 | 43 9
TeppacHbin b3
BopoHexckui b3 701 1,7 0,8 1,4 1,2 0,3 0,5 0,3 0,8 0,2 7,2 5,7 4,6 17
KaBKa3ckuit B3 2416 | 1,1 | 0,5 | 0,9 1,8 | 04 |02 ]01]09]02]|62]59] 51 13
WazkaTMa3 669 | 1,3 | 0,6 | 2,0 45 | 0903|0312 03]115]|63]| 58 20
Mpumopckas 925 | 3,7 | 1,6 | 2,1 1,4 |07 |10 ] 08| 11]02]|128]| 59 | 45 24
MamsTHas 412 | 21 | 13| 1,6 23 | 05|08 05|10 031]103]| 57| 50 20
TypyxaHck 485 | 3,5 | 1,2 | 05 22 | 04 |10 0510606 |103] 59| 52 21
Xykup 198 | 1,9 | 0,3 | 0,6 1,9 |04 |02 ]02]05]02]62]62] 57 12
TepHeii 1004 | 2,2 | 1,4 | 1,4 04 | 05 |10]021|05)|021]77]|54]| 43 18

MakcumanbHas KHCIOTHOCTh o0caakoB pH,,y, HaOmomamace B ocankax [Ipuokcko-
Teppacnoro b3 — 4,3, Boponexckoro b3 — 4,6 u Ha cranumu Ycrb-Boivb — 4,9, 4T0 00ycloBIEHO B
OCHOBHOM TMPUPOAHBIMU M AHTPONOIE€HHBIMM JIOKAJIbHBIMU BiausHUsAMU. Huskue 3Hauenus pH
YCTaHOBJICHBI TaKXKe M B ocajakax Apyrux craniusx ETP. CrnenoBarenbHo, eBponeiickas 3oHa PO
MO/IBEpraeTcs MEPUOIUIECKU 0oJiee CUIIbHOMY €CTeCTBEHHOMY 3aKHCIIEHHIO BO3AyXa U OCaaKoB. B
tunuaHo ropHoM nanamadTe (KaBkasckuit b3 u Illamkatma3) Bemuumna pH peako ObIBaeT
menbie 5,0. Ha 3akucnenue armocdepubix ocaakoB ATP BO3MOXHO BIHMSAIOT JOKaJIbHBIC
AHTPOINIOTEHHBIE MCTOYHUKH 3arpsi3HeHHs (JIECHBIE TOXapbl M OTOIUICHHWE yriem). B ocamkax
MpUOPEKHBIX CTAHUUN MO pe3yJbTaTaM MHOTOJETHUX HaOMI0JIEeHUH MHUHHMallbHbIE 3HaueHus pH
Jexatr B OCHOBHOM B uHTepBaje 4,0 - 4,5. Oxnako B 2011 r. aOCONFOTHO MUHUMAJIbHBIC 3HAYCHUS
pH cocraBunu 3,7 (Ilpumopckas) u 3,9 (Tepueit).
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T'oxoBoii X0 MUHEpPAIN3AUMM M YeJbHOH 3J1eKTPONPOBOAHOCTH 0CaaKOB. V3MeHeHme
MHUHEpaJIM3alliid W YJIEIbHONW AJIEKTPONPOBOJHOCTH ocaakoB B 2016 r. mpeacraBieHO Ha
puc. 1.3.2.1. Ha Bcex craHIMax HaOmOAagach CHHXPOHHOCTh MEXIY M3MepseMOi BeTMuuHol k u
pacuétHoii cymmoii monoB (M). KoadduuueHT nerepmMuHaMuM MOKa3bIBAET, YTO H3MEHUHMBOCTH
YVACIBHON DIIEKTPOTIPOBOJHOCTH CBs3aHa C oOmied MuHepanu3amued Ha 92-96%. Omnako
otHomeHne k/M ais KaXKAOW CTaHIMW WIM TPYHIbl CTAaHIMKA pa3Hoe U Kk MpeBbIIaio B CpeiHEM
MUHepanu3aiu ocaakos ot 1,5 mo 3,5 paza. B Illamkxarmase pa3smax otHomenus k/M mocturan
1,2-3,6. B Kaskazckom u Boponexckom b3, a Ttakke B Typyxancke, IIpumopckoit u
TepHee, OTHOILIEHWE YICIBHOW AIIEKTPOIPOBOJAHOCTH K MHUHEpATU3alUu OMM3KO K 2 H
BapbHPOBAJIO B MPEJIEIAX CTUHUIIBI.
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Puc. 1.3.2.1. [00080U x00 MuHepanusayuu u yoesbHOU 31eKmpornpo8odHOCMU ammMocepHbIX 0cadKo8
Ha crmaHyusix poHo8020 MoHUmopuHea, 2016 2.

Takue pacxokJieHns MOTYT OBITh CBS3aHBI KaK C KOJIEOAHUSMU KHUCIOTHOCTH OCAJIKOB, TaK U
C TeM, YTO B XUMUYECKOM COCTaBE€ 0CAJKOB MOTYT MPUCYTCTBOBATb U JPYTHUE COCAMHEHHUS.

B teuenue Bcero 2016 r. BennunHa MUHEpanu3auy OblJIa HUKE 3HAUCHHUS PErHOHAIBLHOTO
¢dona tonpko B ocaakax IIpumokcko-TeppacHoro b3 u Xyxwupa. [lo omHomMy pa3y B rom 15 mr/n
MpeBbIIAIOCh B ocankax YcTb-Beimu, Boponexxckom u Kaskazckom b3, a Taxke craHumii
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[TamsiTHas 1 TepHeit. MuHUMaNbHBIC 3HAYCHUSI MUHEPATU3AIAH OKOJIO0 4 MT/71 OBUTH XapaKTepPHBI
nst ocankoB  Ilpuokcko-Teppacnoro b3, Xyxkwupa u Tephes. MakcumanbHble BEJIMYHHBI
HaOmonanuck B ocankax [lamsitHol — 23 mr/m, B Typyxancke — 27 mr/n u Ha Illamkarmaze —
35 mr/n. Tlo cpemnum 3a Mecsl 3HAYCHHSIM MUHepanu3anus cBsizaHa Ha 35-40% c cymmoit
0CaJIKOB.

BpeMenHoii X0 XuMHYecKOro cocraBa ocajakoB. [Ipu pacnpenenieHnu cTaHIMil HA 30HBI
MOMUMO (U3UKO-Teorpa@uUecKruX YCIOBHI OBLIM KCIIOJIB30BaHBl U OCOOCHHOCTH (POPMHUPOBAHUS
XCO. Tak, va ETP u na cranuuum [lamsarnas (ATP) mo mepe Bkinaza B MUHEpaU3alMIO
npeobnasani: THAPOKApOOHATHI, Cynb(aThl W HHUTPATHI, KOTOPBIC OINPEACISIOT BETUYUHY U
BpeMeHHOoe m3MeHeHue muHepanmsanuu. B XCO Typyxancka m Xyxkwupa (ATP) mpeoGmamanm
rUApOKapOOHAThl U CyIb(paThl, a UX BPEMEHHON XOJI OTJIMYAETCS 3HAYUTEIHHBIMUA MEKT'OJIOBBIMH
KOJICOaHUSMH U HE TIO3BOJISIET OJIHO3HAYHO OXapaKTepU30BaTh TPEH IbI U3MEHEHUH.

B xummueckom coctaBe ocaakoB (XCO) B HenenbHBIX MpoOax mpu BeanuuHe pH, paBHOI
ni Menbie 5,0, mpeoOmananu cynbdarel u HUTpaThl. PaBHOBecHas kuciIoTHOCTH (pH=5,6) mmm
Oosiee BbICOKHE 3HaueHUs1 pH xapakTepHbI JUIsi THAPOKAPOOHATHOTO THIA OCAIKOB. [IOBBIIICHHBIE
coJlep>KaHusl THAPOKAapOOHATOB U CyJb(aToB HAOIIOIATNCh B OCaIKaX TOPHBIX pailoHOB. BrusHue
MX CKa3bIBaeTCs, NMPEXKIE BCEro, Ha BeIWYMHY pH, CHIBHO CHUXasi KUCJIOTHOCTb OCAJIKOB IpPH
BBICOKOM COJIep)KaHuU TuapokapoonatoB. B cpemnem 3a 2007-2016 rr. ma ETP conepxanue
cynbdaroB cocraBmiio 1,8 Mr/im, runpokapOoHaTOB — 2,1 MT/)T U COOTBETCTBEHHO 2,3 M 2,6 MI/J1 Ha
ATP (puc. 1.3.2.2).

CrnenoBaTenbHO, CyMMapHOE COAEp>KaHue CyJb(aToB M I'MIpPOKapOOHATOB B OCaJKax Ha
ATP ©Oombme mnpumepHo Ha 20%, yem Ha ETP. IlpuOpexkHble CTaHIMU XapaKTEPU3YIOTCS
npeobnaganueM cynb(}aroB, 3aTeM XJIOPHIOB WM HUTpaToB. Ilo cpemHMM 3a TOA 3HAYCHHSM,
MaKCHMaJlbHble KOHIIEHTpauuu cynbdaTtoB coctaBuwin 4,92 mr/n  (Ilpumopckas) u 5,2 mr/n
(ITamsitHas), HuTparoB —3,32 mr/a (Ycrb-Beimb) u 3,9 mr/n (Ilpumopckasi) U ruapokapOOHATOB -
9,2 mr/n (Illamxarmas). ComepikaHue XJIOPHJIOB B OCaJKaX COXPAHSJIOCh Ha BCEX CTaHIMUAX B
npenenax 0,5-1,5 mr/m, gocturas B otaenbHbIX ciydasx 2,02 mr/a (IlamstHas) u Ha mobOepexbe
Mopeii 3-3,5 mr/n (Tepueii).

N3 karnoHoB B ocaakax ETP mpeoGmajmanyu WOHBI Kaublivsi, KOHIIGHTPALHUS KOTOPBIX
m3mensutace ot 0,4 mo 2,2 mr/n, manee ciaepoBanu wonbl Hatpus (0,2-1,5 mr/n) m kamus (0,1-
1,0 mr/mm). B ocagkax ATP conepsxanne Hatpus coctasuio 0,1-1,7 mr/n, a kamenus — 0,2-1,4 mr/m.

Kucaornocts armocdepubix ocaakoB. Ha puc. 1.3.2.3 npezacraBieHbl H3MEHEHHs
cpeaHeroioBoii BenuunHel pH 3a MHOroneTHuii nepuon. 3a nepuon 2007-2016 rr. cpeaHero1oBbe
3HadyeHus: pH ocagkoB m3MeHsuMch B mHTEpBane ot 5,6 g0 6,3 na ETP, na ATP — 5,5-6,7, Ha
TOPHBIX CTaHIMAX — 5,7-6,7 1 Ha mpubpexHbIX — 5,2-6,0. B ienmom BpemenHo# xon pH otinyaercs
3HAYUTEJIHbHBIMU MEKT'OJIOBHIMH KOJICOAHUSMHU M HE IO3BOJIIET OJIHO3HAYHO OICHUTH JUHAMUKY
M3MEHEHH.

Brinagenue Bemects ¢ ocaakamu. B tabn. 1.3.2.2 u Ha puc. 1.3.2.4 nokaszaHsl cpenHue 3a
TOJ] BBITIAJICHUS BEIIECTB ¢ aTMOC(EPHBIMH OCaJIKaMu (BIIaXKHbIE BbIManeHus P) U xon u3MeHeHus
ux co BpemeHeMm. 1o cpaBuenuto ¢ 2015 r. romoBast cymma ocajkoB B 2016 r. cuuzunacek Ha 20-
30% B VYcre-Beimu, Ilamstaoi, Typyxancke u IIpuMOpckoil M NOBBICHIACh Ha OCTAIBHBIX
CTaHIMAX IPUMEPHO Ha Ty *e BenuuuHy. [lo Bcem ctanmsmM, pacnosioxxeHHbiM Ha ETP unn ATP,
BEJIMYMHA CYMMAapHBIX BIaXHBIX BbimazeHnid Ha ETP B 2 pa3a Bbllle BETHMYMHBI BIAKHBIX
BoimazeHnii Ha ATP. Ha Bcex crannusx, 3a uckmodyeHneM Boponexckoro b3, coxpanuioch
npeobasanue BhINaIeHUH a30Ta aMMHUAYHOTO HaJ[ @30TOM HUTPATHBIM B COOTHOIICHUHU ITPUMEPHO
or 1,2 no 2,8. BenuuuHa BbImajeHust cepbl cyibdaTHOW npumepHo B 1,5 pasza mnpesslmiana
BEJIMUYMHY BbINAJeHUs cymmapHoro asora Ha ATP u cocraBuia OK0JIO MOJIOBUHBI OT 3HAUYECHHUS
CyMMapHOTO BbInafeHus azota Ha ETP.

3a mepuox 2007-2016 rr. nHa ETP cymmapHoe BwimageHue azora Obuio B 1,2 pasa BbIie
BbinazieHust cepel. Ha ATP BeinazeHue cepsl MPEBBIIIAIO BbIIAACHUE CYMMapHOro a3ora B 1,3 pasa.
MaxkcumalibHasi BeTMYMHA CyMMAapHBIX BIIQXKHBIX BbimajaeHuit (P) HaOmronanach Ha TOPHBIX U
NpUOPEKHBIX CTAHLUAX. BennyrHa BIaXHBIX BBINAJICHUHN ONMpEAEsIeTcsS KaKk CyMMON OCaJIKOB, TaK
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U coJepXaHueM OCHOBHBIX MOHOB. Ha cranmum Illamxarmas Beimasenusi o0ycioBieHBI Ooee
BBICOKUM cojiep)kaHueM ruapokapoonatoB B XCO, a Ha nmpuOpekHBIX CTaHIUAX U B KaBkazckom
b3 — BBICOKMM KOJMYECTBOM BBINAJAIOIINX OCaakoB. Ha npyrux craHmusx oOlee BhINAICHUE
TaKXKe OIMPENeIsIOCh CYMMOW OCaJIKOB, HO B MEHBIIICH CTENIEHH, YeM Ha MPUOPEKHBIX CTAHIHUIX U
B KaBkasckom b3. 3a paccMarpuBaemblii MEpUOJ OTMEUYAETCs HEKOTOpas TEHACHLUHS K
YMEHBIIICHUIO BBINAJICHUM cepbl U a30Ta B Y CTh-Bhimu.
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Tabnuua 1.3.2.2. BoinageHune cepbl, a3oTa U CyMMbl MOHOB C ocagkamu, 2016 T.

CraHums q, MM 5(50) | N(NOy) |T /K:§7r'1‘2 [ N | P NH)/N(O) | S/3N
YCTb-BbiMb 545 0,25 0,14 0,21 0,35 4,41 1,56 0,73
Mpuokcko-TeppacHbiit b3 795 0,24 0,18 0,19 0,37 3,50 1,03 0,65
BopoHexckui b3 701 0,40 0,22 0,16 0,39 5,05 0,74 1,03
KaBkasckui b3 2416 0,88 0,49 0,75 1,24 14,98 1,53 0,71
Wagxatmas 669 0,29 0,30 0,47 0,77 7,69 1,55 0,37
MpumopcKas 925 1,14 0,44 0,50 0,94 11,84 1,15 1,21
MamATHas 412 0,29 0,15 0,16 0,31 4,24 1,08 0,93
TypyXaHcK 485 0,56 0,05 0,15 0,21 5,00 2,75 2,74
XyKmp 198 0,12 0,03 0,06 0,09 1,23 2,29 1,41
TepHen 1004 0,73 0,32 0,39 0,71 7,73 1,23 1,04
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1.4. 3arpsi3HeHHe BO31yXa U 0CAJKOB COCJUHEHUSMHU CePbl M a30Ta 1O
AaHHbIM cTaHU Ui MOHUTOpPUHTa EAHET

Ha tepputopun Poccum B pamkax mexayHapoaHoi CeTH MOHUTOPHUHIA BBINAJICHUS
KHCIOTHBIX ocaakoB B Bocrounoit Asum (EANET) ¢ 2000-2002 rr. mocrosiHHo paborator 4
CTAaHIIMM MOHUTOpPUHTA: TpU B peruoHe o3. baiikan - Wpkyrck (ropoackas), JluctBsnka
(peruonaneHas) 1 Mouas! (ponoBas); ogna B [Ipumopckom kpae — [Ipumopckast (pernonanbHast).
B mnacrosimee Bpemsi Tonbko craHuun BAHET mnpemoctaBisitor pe3ynbTaThl PETyJSIPHOTO
MOHUTOpPHUHIA COJIEP’KaHUs 3arps3HSIONIMX BELIECTB B arMocdepe BHE TOPOJOB Ha a3uaTCKOU
teppuropun Poccun.

[To nanubiM n3mepenuii B 2016 r. camoe HU3KOE COAEpKaHNE ra30BbIX MPUMECEN B BO3/IyXe
HaOmonanoch Ha cranud EAHET Monnsr (puc. 1.4.1), ipu 5TOM YPOBHHU KOHIICHTPAIlMA aMMHUaKa
ObUIM BBIIIE, YeM JJISi OCTAJIbHBIX ra30B KAaK B CPEJHEM 3a TOJA, TaK U B OT/EIbHBIC CE30HBI.
[TonoOHas kapTuHa HabIOgaeTcs A OOJIBLIIMHCTBA (POHOBBIX U perroHalbHbIX craHimii EAHET
npyrux crpad. CpegHemecstynble KoHIeHTpauu SO, Ha GoHOBOM ypoBHE (cT. MoHasl) B 2016 1.
peructpupoBasinch Ha ypoHe 0.05-0.8 MKT/M°, 38 HCKIIFOUCHHEM JeKa0psi, KOT/1a CpeTHeMecs IHas
KOHIIEHTpanusi cocrapwia 1.42 MKT/M-. BripaskeHHOr0 CE30HHOTO XOJa COJEPKAHUS JTUOKCH]IA
cepbl B BO3AyXxe Ha cTaHIIMM MoHbl He HaOmonanock. Ha crannuu [lpumopckas B mociensue Tpu
roja HaOJIIOJIaeTCsl CHUXKEHUE COJEpXKaHMs a30T- U CEepOCOEpkAllUX BEUIECTB, IPU ITOM
koHueHTpauuu SO, B [Ipumopbe HuXke, ueM B paiione o3epa baiikain. [1o qaHHBIM MOCIETHUX JIET B
atMocdepe balikambCKOrO pernoHa H3MEpSIOTCS MOBBIIMICHHBIE KOHIEHTPAIMH Ta3000pa3HOTO
XJIOPDHCTOTO BOAOpONa, 4YTO TpeOyeT Oojee MAeTaqpbHOr0 aHalnM3a C YYETOM HaOIIOACHHMA
MPeIbIIYyIINX JIeT.

_— ) = MoHgb!
80 ' i © mJlUcTBAHKa
T — | MIpKyTCK
6,0 l| -
* ®MpumMopckasn
50 pUMop
30 n
20 - puMopcKas
| - / pry‘rcx
"9 1 INucTtesAHka
00 ‘- - . /
soz2 — / MoHa!
HN03

Puc. 1.4.1. CpedHez20d080€e codepxkaHuUe 2a308bix npumecel 8 eosdyxe 1o GaHHbIM U3MepeHUU
Ha cmaHyusix EAHET e 2016 a. (MKe/M )

3a Bech mepuoj HaOmoaeHus Ha Bcex craHiusax EAHET nauGoinblmme KOHICHTpalUd B
COCTaBE€ B3BELICHHBIX YACTHUI[ B XapaKTEepPHBI AJs Cyib(aTroB — okoio 60% cocraBa aTMOC(EpHBIX
a’po30jel Mo Macce, HNpU 3TOM HauOojiee BBICOKME 3HAUEHUs] IPAKTMUYECKH BCEX HOHOB
XapakTepHbl uid u3MepeHuil B Ilpumopckom kpae (puc. 1.4.2). B baiikanbckoM peruone 3a
CEeMHAJlaTh JIeT HaOMIOACHUIl cojaep)kaHMe NPAKTUUYECKH BCEX OCHOBHBIX HMOHOB B BO3AyXe
YMEHBITIIIOCH BrBoe. [Ipu 3TOM HaGmromaemoe 3arpsisHeHHE atMochepsl Ha CT. JIMCTBIHKA B 5 U
Oosiee pa3 npeBblIaeT (POHOBBIE YPOBHHU 3arpsizHeHus Ha cT. Mouasl. KoHnenTpauuu cynbdaroB u
aMMOHHUSI B a’po3oisix B IIpuMopckom Kpae NpojmoikaeT OcTaBaTbCs 3aMETHO BBIIIE, YEM B
peruone baiikana.

B rogoBoM xone a3spozonieil cynb(haToB U HUTPATOB Ha PETMOHAIBHBIX CTAHIMAX XOPOLIO
MPOCJICKUBAETCS MaKCUMyM B 3uUMHHE mnepuoy. B memom, B 2016T. cpenHece30HHbIE
KOHIIEHTpaluu B paiioHe o03. baiikan OblIM Ha ypOBHE MHOTOJETHUX XapaKTEpHBIX 3HAUEHUH WIN
qyTh HIKE, a B [IpuMophe mpopomkanu cHuxkarbes nocie 2013 roga, mpuOIM3UBIINCH K YPOBHIO
MPEAbIIYIIMX MHOTOJIETHUX XapAaKTEPHBIX 3HAYCHUH.
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B MHoOromerHem xone CpeaHHMX KOHIIGHTPALMH CEpo- MU A30TCOACPIKAIIMX BEUIECTB B
BO3/yXe OTMEYaeTCs] HEKOTOPOE YMEHBIIEHNUE CPETHEr0/I0BbIX 3HAUEHUN Ha CTAHLUAX B PETHOHE
03. baiikan no cpaBHenuto ¢ 2010-2013 rr. (puc. 1.4.3). B Ilpumopckom kpae B 2016T.
coJiepkaHle B aTMOC(epe a’po30Jieii cepo- U a30TCONEPIKAIINX BEIIECTB MOHU3UIOCH B CPAaBHEHUU
¢ 2013 royioM 3a MCKJIIOYEHUEM JIMOKCHJA CEPhl, COJCPKaHME KOTOPOTO PACTET MOCJICJAHHUE JBa
rojia ¥ mpuOIM3mIock K ypoBHto 2013 roxa.
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Puc. 1.4.2. M3meHeHue cpedHeao XUMUYecko2o cocmasa aspo3onell (Mke/M’) Ha cmaHyusix EAHET s
X0s100HbIl (criesa) u mennbil (cripasa) nepuodsi no HabmodeHusm e 2000-2016 a.
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Puc. 1.4.3. ismeHeHusi cpedHuUX 20008biX KOHUeHmMpauuu coeduHeHul cepb/ (cneesa) u asoma (cnpasa) 8
8030yxe Ha cmaryusx EAHET (mka/m’)

B 2016 . corpynnukamu llentpa nesrensHoctd EAHET Opun mpoBeneHbl paboTHI MO
OIICHKE CpPEHUX YpOBHEH KOHIICHTpAIlMi MPU3EMHOTO O30HAa B BO3AyXe Ha ()OHOBOW CTAHIIMH
MoHJbl U peruoHalibHOM cTaHIUM JIMCTBSIHKA, a TakKe OILIEHEHO JIOJITOBPEMEHHOE W3MEHEHUE
coJiepKaHMsI 030Ha Ha cTaHUU MoH bl 3a nepuoa HaomoaeHus ¢ 2000 no 2014 roas.

CornacHo pacueTram, CoJep)KaHHE MPU3EMHOIO0 O30HA HAa CTAHUMU MOHJBI CTATUCTUYECKU
3HAYMMO yOBIBACT H 3a 15 JIeT yMeHbIIIIoch Goree deM Ha 10 Mutpx ' (YacTHIl Ha MIJUIHAP.) MPH
cpeaHemM ypoBHe okoisio 40 anzx'l Konnenrpanuun na cranuuu JIMCTBSIHKA PErHCTPUPOBATIUCH
MNPUMCPHO Ha YPOBHE 3HAUYEHUHN JJIs1 CTaHIIUU MOH)IBI, 3a UCKIIOYCHUEM JICTHUX MCCALCB, KOTda
co/epKaHHe O30Ha BbIIIE M BCJIEACTBHE BIMAHMS JIOKAJbHBIX YCIOBUM JOCTUraeT HWHOTAA
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120 an;['l. Ha oGewnx craniusx HaOIr0MaeTCsS BEIPAKEHHBIN TOIOBOM X0 KOHIICHTPAITUH 030HA C
MaKCHUMYyM B BECEHHHE MECSIbl U MUHUMYMOM B OCEHHHE.

[To HabGmroneHusM 3a 3arpsi3HeHHEM ocakoB B 2016 . Ha pernoHaJIbHOM YpPOBHE, KaK U paHee,
nust laneHero BocToka xapakTepHO Ooliee BBICOKOE COJEpKaHHe CyIb(haToB U aMMOHUS B OCaJKaxX B
TeyeHue Bcero roaa. Ce30HHbIE M3MEHEHHS BBINAICHUI CYIIb(ATOB ONpe/essieTcsi B OCHOBHOM T'OZIOBBIM
XOJZIOM 0CaKOB. MaKkcHManbHbIe OTOKH cyibgaros B 2016 r. ormeueHs! B [Ipuvopse B Mae (0,51 v/
11 ceHTsIOpe-Hosope (6oiee 0,26 T/M” B MecsLr), a B XOTOHBIH repro 2015-2016 T. BraKHbIe BBITALCHIS
cymbgaros B menom coctawim 0,52 r/m” (Memee 0,25 r/M° B Mecsl| B gekaOpe-MapTe), HECMOTps Ha
OTHOCHTEJILHO BBICOKHE KOHIICHTpAIlMX MX B ocankax (puc. 1.4.4). B pernone baiikana BHyTpHTOmI0BOI
XOJI BBINAJICHUM BBIPAXKEH SBHO C MaKCMMyMaMH B KOHIIE BECHBI-JIETA TPAKTHYECKH JUI BCEX
COEJIMHEHHH, BMeCTe ¢ HauOOJIbIIMMHU CYMMaMH OC3JIKOB B TeueHue roza (oonee 75% 3a arnpeb-aBrycr
2016 .), 4TO B LIENIOM COOTBETCTBYET KAPTUHE MPOILIBIX JIET HAOITFOICHUH.

BcenenctBue permoHadbHBIX OCOOEGHHOCTEH TMOCTYIUICHUS OCAIKOB, MpPH CPAaBHUMBIX
YPOBHSIX KOHIIEHTPAIMK KUCIOTHBIX COCIMHEHHWH B OCAJIKaX BETUYMHA MX BIIAYKHBIX BBIMAJCHHNA
3HAYMTENHHO BbIMIE B [IpuMopckoM pernone, uem B baiikansckoM pernone (tabdmn. 1.4.1). IIpu sTom
YPOBHHU IOTOKOB CEPHI U a30Ta ¢ ocaakamu (6e3 yuera cyxux BbinaaeHuii) B [Ipubaiikanbe Bce emne
HIDKE 3HAYCHUH KPUTUYECKUX HArpy3oK, TNpeiaraeMbix B EBpore iss OLIGHKH BEITHMYUHBI
BbIMajieHN. TeM He MeHee, Ui HEKOTOPBIX pailoHoB [Ipumopkst o0miKe BIMAageHHs a30Ta MOTYT
npUOIMKATHCS K YKa3aHHBIM KPUTHYECKUM 3HAUCHUSIM.

KoHueHTpaLua

KoHuentpaums,
mrin

___Mrn

BuinageHus,
wriu2

uNH4
mNO3

mCa
uS04

Puc. 1.4.4. 00080l x00 KOHUeHmMpauul (cresa) u ebinadeHuli (cripasa) OCHOBHbIX KUCI0MOobpa3syrouux
UOHO8 ¢ ocadkamu 8 peeauoHe 03. batikan (cm. JlucmesiHka, eepxHuli) u Ha HansHem Bocmoke (cm. Npu-
mMopckas, HUxHuU) e 2015 200dy.

Tabn. 1.4.1. CpaBHeHne cyMMapHbIX BbiNageHWin cepbl U a3oTa ¢ ocagkamu Ha ctaHumax EAHET B 2008-
2016 r. 1 KpUTNYECKNX Harpysok, ncnonbdyemoix 8 EMETIT, r/M2/ro,u,

BnakHble BbiNageHus (B e4MHMULAX d1eMeHTa) Kputnueckme Harpysku
CraHuma (B cKO6Kax - cpegHee 3a 9 ner) (EMEM)
S (S04) N (NO3) N (NH4) ScL Nco
JIMcTBAHKa 0,09-0,34 (0,22) 0,032-0,10 (0,073) 0,034-0,16 (0,096) 1,6-2,4 0,56-0,98
MoHzbI <0,01-0,051(0,030) <0,001-0,022(0,015) <0,001-0,04 (0,020) 0,32-0,64 <0,28
MprmopcKas 0,44-0,78 (0,61) 0,087-0,33 (0,23) 0,31-0,58 (0,40) 1,6-2,4 0,56-0,98
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1.5. BoinajieHusi cepbl M a30Ta B pe3yJibTaTe TPAHCITPAHUYHOIO Iepe-
HOCA 3arPA3HAIOIIMX BO3AYX BelleCTB.

B pamkax BeImotHeHHS MeXTyHapoaHOH «COBMECTHOM IPOrpaMMbl HAOIOICHUS W OLEHKH
pacnpocTpaHeHusl 3arpsisHuTeneil Bo3ayxa Ha Oonbmme paccrosHus B EBpomne» (EMEIL — Co-
operative Programme for Monitoring and Evaluation of the Long-range Transmission of Air
Pollutants in Europe) na teppuropun EBporneiickoit vactu Poccun ¢ 1980-x rooB aAeiicTByeT ceTh
MOHHUTOPWHTA TPAHCTPAHUYHOTO 3arps3HeHus atmocdepsl. /lanHble HaOMIOAEHUH MO MporpaMme
EMEII mnpencraBnstor co0oil peryssipHble M3MEpPEHUs COJAEp)KaHUsS B BO3IyXe UM aTMOCHEPHBIX
0CaJKaX OCHOBHBIX XHMHUYECKHX COCIAWHEHHH, (OPMHUPYIOINUX KUCIOTHOCTh W HMOHHBIH OayiaHC
BbimaacHuid. B 2016 r. HaOIr0ACHUS TPOBOIMIIMCH Ha YeThipeX cTaHmusx EMEIL, pacnonokeHHBIX
B ceBepo-3amaaHoM perunone Poccnn (SInnckockwm, [Tunera) u B neHTpanbHO# yactu EBpomeiickoit
Poccun: na cranmmsix [lanku (rtor MockoBckoii obnactn), JlecHoit 3anoBenauk (TBepckast 00s1acTs).
[lo pesynbraraMm 0OpabOTKM TOAOBBIX MACCHBOB JIAHHBIX OIICHEHBI pEaJbHBbIC BEIMYHHBI
aTMOC(EpHBIX BBIMAJACHUN (HArpy30K) Cephbl M a30Ta, B BHUJIE MPUOPUTETHBIX KHCIOTOOOPA3YIOIIHX
COEJIMHEHUH, B palloHaX pa3MEIIeHUs CTAHIIHI.

KucnorHocts aTMoc(epHBIX OCAaTKOB OIpPENENIeTCs COOTHOIICHHEM MEXIY aHHOHAMHU
3aKUCISIIONINX COSAMHEHHM, 00pa3yroMIMMUCI U3 Tra3000pa3HbIX OKCHJIOB CEphl M a30Ta B XOJE
XUMHUYECKUX peakUuid MpH mepeHoce B aTMocdepe, U 1MEeTOYHBIMU KaTHOHAMH, a0COpOUPYEMBIMU
ocagkaMu B 00iauHbIX closix. Ha copepkaHne MOHOB U UX MPEKYpPCOPOB, CKOPOCTh XUMUYECKHX
MpEeBpAIICHNH, BIUSIOT KaK aHTPOIOT€HHBIE, TaK M MPHUPOJAHBIE (HaKTOpbI, oOecneunBas pasHyIo
CTENEHb KHCIOTHOCTH (M3MEHeHHe BenuuuHbl pH) BbIMamarommMx OCagKoOB B BECbMa IIMPOKHX
npenenax. Pacnpenenenue moBTopsieMOCTH HAOMIOAaBIINXCA 3HaUeHUW pH CyTOYHBIX OCaJKOB 1O
XapaKTEpHbIM HHTEpBaJaM KHUCJIOTHOCTH TpezacTaBieHo B Tadu. 1.5.1. IIpu moaHOM OTCyTCTBHH
KucAbIX ocaakoB B 2016r. Ha ceBepo-zamage ETP armocdepHbie BbafeHHs B LEIOM
HEUTpaJIbHbIC, ¢ HaWOOJBIIEH BEPOATHOCTHIO 3HAaYeHWH pH oTr 6 mo 7, B TO BpeMsl Kak B
HenTtpanbuoit uactu ETP okono 80% ocankoB umeet 3nadenust pH ot 5 10 6.

Ta6bnuua 1.5.1. PacnpeneneHne naMmepeHHbIX 3Ha4YeHWIA nokasatens KMcnoTHoctu (ea. pH) no agnanasoHam

XapakTepa 3aKuCreHus aTMOCEpPHbIX 0CadKOB B pariOHaX pacrofiokeHus poccunckmx ctaHumn EMEN B
2016 .

Jons npo6 B aAnanasoHe pH, %
CraHumMsa (wmporTa, rp. pPH, <4 4-5 5-6 6-7 >7
c.u.) cpefHee cna6o- . cna6o-
KUC/ible NpUPOAHO-HENTPasibHble
KUC/ible LeIoYHble
AHMCKOCKHK, 69 5,59 0 1 42 57 0
MuHera, 65 5,86 0 1 35 64 0
JlecHoM, 56 5,33 0 11 78 11 0
[JaHku, 55 5,44 0 6 80 14 0

Cynbdar-uoH sBISETCS JOMHUHHUPYIOIIUM KHUCIOTHBIM aHHOHOM CpPEIU COCTaBIISIOIINX
HMOHHOro OanaHca atMocdepHbIX ocaakoB s Bcex cranuuii EMEIL ero Bkian cocrasnsier 17-
31%, onHako BKJIAJbl HUTPAT-MOHA U MOHOB aMMOHMSI TaK)K€ JOBOJBHO CYIIECTBEHHBI — 7-15% u
10-22%, cootBercTBeHHO. CpenHerogoBasi KOHIEHTpanus cyibdaTHoi cepbl B ocankax B 2016 T.
cocrapisiia 0,30 mr S/n Ha cranumu Anuckocku, 0,45 mr S/n Ha cranumu Ilunera, 0,27 mr S/n Ha
crannuu JlecHou 3anoBeanuk, 0,37 mr S/n Ha cranuuu Jlanku (B paiione Ilpuokcko-Teppacnoro
OuocepHOro 3amoBeJHMKA). XapakTep MPOCTPAHCTBEHHOIO PAaCHpEIeNICHUs]  COJCPIKaHUs
HUTPATOB B OCaJKax IPAKTHUECKU COBMaAan ¢ Habmomaromumcs B 2016 T. ams cyibdaros:
HaWMEHBIIIeE 3HAYCHHWE CPEAHETOA0BOM KoHIeHTparuu coctaBmwio 0,14 mr N/m Ha cTaHmmm
SAnuckocku (Mypmanckasi 0011.), Ha TEpPUTOPHUAX Oosiee HU3KUX MUPOT BIATH OT MPOMBIIIICHHBIX
paifoHOB U KpynHbIX ropojoB (cranuuu [lunera u Jlecnoit 3anoBeanuk) 0,22 — 0,23 mr N/i1, Ha
cranuuu anku — 0,19 mr N/n. [{ns HOHOB aMMOHUS ObUTH XapaKTEPHBI MPAKTHUYECKU OJTMHAKOBBIE
3HAYCHUS CPEIHETOAO0BBIX KOHIEeHTpanuh, 0,25 0,34 mr N/1. Bo BHYTpHToJ0BOM XOJI¢
MaKCHMaJIbHbIE KOHIICHTpaluu cyibdaToB B paitoHax crannuii EMEIT HaGmroganvce B BECCHHUHN 1
OCEHHUI MePHO/IbI, TP O0JIee YeM TPEXKPATHOM TPEBBINICHUH 3HAYCHUN B XOJIOIHBIA TIEPUO/T 110
CpaBHEHUIO ¢ TeruibiM. Hanbosee BbICOKasi KOHIICHTPAIMST HUTPATOB U HOHOB aMMOHUS B OCaJIKax
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TaKKe HaONIOMAaeTCsT B XOJIOAHBIM TEpUOa TO/Aa, OTpaXkash BaXKHYIO pOJb MEpeHoca oT
AQHTPOIOT€HHBIX HCTOYHUKOB NpU (OPMHUPOBAHHUU YPOBHEH cCoJepKaHMs a30TCOAEpIKaIINX
COEIMHEHHUI B OCaJIKax.

PaccuuTtannble MO CpeIHEB3BEIICHHBIM KOHIIEHTPALUMSM M MECAYHBIM CyMMaM BBINIABIIUX
OCaJIKOB BEJIMYMHBI BIKHBIX BBINAJACHUHN /I palloHOB cTaHiuil coctaBisui B 2016 1.: cepoi 0,23
- 0,35 /M°B rox u azora 0,28 — 0,45 I/M°B TOJL. Hns Bcex cranmuii EMEIT konmdecTBO BIa)KHBIX
BBIIAJICHUM Cepbl M Aa30Ta B 3UMHUN IIE€PUOJ CYILIECTBEHHO HUWXKE, 4eM B JieTHui. Jlomns
aMMOHMIMHOIO a3oTa cocTaBuwia OkojJo 60% OT CyMMapHOro BIQKHOTO BBINAJACHHS a30Ta.
[TockobKYy MOTOK BIQKHBIX BBIMAJACHUNH CEephl M a30Ta (HUTPATHOTO W AaMMOHHMIHOTO) Ha
MOJICTUJIAIONIYIO TIOBEPXHOCTh ONPENEISAETCS HE TOJBKO HX COJEpKaHHEM B OCaJKax, HO H
KOJIMYECTBOM IIOCJIEIHUX, MEXKTOJOBbIE BapUaIlMU BHITIAJCHUN OOJbINE CBS3aHBI C MEKIOJIOBOM
M3MEHUYMBOCTBIO CYMM OCaJKOB. Bapuanuy MeCsYHBIX M TOJOBBIX BEIUYMH MOTYT COCTaBHUTb
JECSITKU TIPOLIEHTOB OT CPEJHEMHOTOJIETHUX 3HAYCHH, YTO 3HAYMUTENBHO OOJbIIE H3MEHEHHU
KOHIICHTPAIUi OCHOBHBIX HOHOB B aTMOC(EPHBIX 0CaKaX.

Benuuuna BeimajieHUil COeIMHEHUI cepbl M a30Ta Ha IMOJICTUJIAIOILYIO MOBEPXHOCTh JAeT
BO3MOHOCTh OLICHUTH CTENEHb OMACHOCTH BO3JEWUCTBUS 3arpsi3HEHUs aTMOC(ephl HAa COCTOSIHHE
OKpYKaIOIIEH Cpe/Ibl, B YaCTHOCTH, B JOJITOCPOYHON MEPCIEKTHBE U30BITOYHOE MOCTYIUICHUE ITHX
BEIIECTB, CBSI3aHHOE C BHIOPOCAMHU 3arps3HAIONINX BEIIECTB B arMoc(epy M HX IUHAMHKOW B
cTpaHax EBpombI, MOXKET MPUBECTH K PA3BUTHIO IMPOIECCOB 3aKUCIECHUS WM IBTPOPUKAIUH B
MPUPOAHBIX dKOcUcTeMax. Mnentudukanus poau gakTtopa TPAaHCTPAHUYHOTO MEPEHOCA SBIISIECTCS
BakHOW 3amauert EMEII, Tak kak 1edsiMH TpOrpaMMbl SIBJISIFOTCS MOHUTOPHHI COCTOSIHUS H
W3MEHEHW  3arpsi3HeHus aTMocdepbl, MOATBEepkKIeHHE A(PPEKTHBHOCTH  COTJIACOBAHHBIX
MPEANPUHATHIX PUPOAOOXPAHHBIX MEP AJIS YIYUILIECHHs KauecTBa OKPYKaroUIeil cpelpl B CTpaHax-
y4acTHHIIaXx U B EBporne B 1iesioMm. M3MeHeHne 3HaueHU# TO0BBIX BBIMAICHUN CEPBI U3 aTMOC(EphI
¢ ocankamu Ha poccuiickux cranuusx EMEII npexncrasieno na puc. 1.5.1. IIpu orHOCHTENBHO
OONBIION BapWalMK TOJOBBIX 3HAYEHUH MOXKHO OTMETHTHh MPAKTHUYECKH OTCYTCTBUE
HAIPaBJICHHOTO YMEHBIIEHUS] CyMM BIIQXXHBIX BBIMAJCHHUN 3a nepuoi aeictBusi ['ereboprckoro
nporokosna (moamucad B 1999 r.) ¢ He3HAUMMBIMU XapaKTepUCTHKaMHU JMHEHHoOro TpeHnaa. Ilo
pe3yibTaTaM pacdyeTa MHOTOJIETHUX BbIMAJCHUN C OCaJIKaMH CYMMbI HUTPATHOTO M aMMOHUHHOTO
azota (puc. 1.5.2) oTmMedaercs, 4To B IIJIOM Ha HEKOTOPBIX poccuiickux craHnusx EMEIT MmoxHO
OTMETHUTH POCT BBINAJACHUNA a30Ta. Temmbl 3TOro pocra pas3auyHbl OT CTAaHIMH K CTAHIHMH, YTO
MOJKET OBITh CBSI3aHO C BHICOKOM MEKI'0OJIOBOM BapruaOEIbHOCTHIO 3HAUCHUH.
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Puc. 1.5.1. MHoeconemHue 8binadeHusi cynbthbamHol cepbl U3 ammocghepb! ¢ ocadkaMu Ha cmaHyusix
EMETT (2 S/m*/200)

[lo pesynpraTam HaOMIOACHUN CpeAHEE COJACpKAHME OKCHIOB cepbl M a3oTa (ra3sl U
a’po30JiM) B aTMOC(epHOM BO3AyXe B IEJIOM 3aKOHOMEpHO Bo3pactaer ¢ ceBepa ETP k
[EHTpaJbHBIM paiioHaM Poccuu. YpoBHH cpelHECYTOUHBIX KOHIEHTPALUi ra3oB M a’dpo3ojieil Ha
craanusax EMEII 3HaunTenbHO HIDKE, YeM NPUHSATHIC KPUTEPUH IOy CTHMBIX 3HAYSHHH JITSI CaMbIX
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YyBCTBUTEIIbHBIX BHUJOB HA3eMHOW pACTUTENBHOCTH, YyKa3aHHbIE B HAy4YHOW JHMTEparype.
BHyTpurogoBass H3MEHYMBOCTh KOHILIEHTPALMH OKHCIOB CEpbl HMEET SIBHYIO CE30HHYIO
3aBHCHMOCTb: HauOOJbIIINE KOHLEHTPALMN CEPHUCTOTO ra3a U a’3po30JbHOI0 CyJb(paTa Ha CTAaHIIUU
Janku B 2016 1. Habmoganuce B staBape-mapte (10 2,36 MKT/M 1 2,08 MKT S/M3).
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Puc. 1.5.2. MHo2onemHue 8binadeHusi CyMMapHO20 azoma (HUmpamHo20 U aMMOHUUHO20) U3 ammocgepbi
c ocadkamu Ha cmaHuyusix EMETT (2 N/m%/200)

Bxuag cyxux BbImageHui B OOMIMK MOTOK BCEX XMMHUYECKUX COCTUHEHHUN Cephl M a30Ta U3
aTMocdephl TI0 paHee BHIMOJIHEHHBIM OI[EHKaM COCTaBIIsIeT M1 poccuiickux ctaniuii EMEIT okono
40% (ot cymmaphbiX) s cepel U okoino 10% pansa azora. IlocnmemgHee sABIs€TCS HECKOJIBKO
3aHWKCHHOU OIIEHKOM, MOCKOJIBbKY B HACTOSIIEE BPEMs B MPOrpaMMy HAOJIOIEHUI HE BKIIIOUEHBI
M3MEPEeHHs Ta3000pa3HOM a30THOW KHCIIOTHI, aMMHaKa M Ta30BBIX OKCHAOB a3ora. CpaBHEHHE
TOJIOBBIX BII@XKHBIX BBINAJIEHUNA CEpbl M CyMMapHOro azora ¢ ocaikamu B 2016r1. ¢
OPUEHTHPOBOYHBIMH YPOBHSIMHU KPUTHYECKUX HArpPy30K BBIMAJCHUNA M3 aTMoc(epbl s pa3HbIX
reorpa@uueckux paioHOB C HCIHOJNb30BaHMEM Metoaudeckux pexomenaauuii EODK OOH,
MO3BOJISIIOT  CHIE€JATh BBIBOJ, YTO BBINAJACHUS OKHCIEHHON Cepbhl YK€ CYIIECTBEHHO HIXKE
KPUTHYECKUX Harpy3ok (tabim. 1.5.2). Jlnsg azora cyMMapHBIC BBINMAEHUS OJMM3KH K KPUTHYECKUM
3HAYEHUSM, UTO SBJSIETCS TPEBOXKHBIN CUTHAIOM C YYETOM CYLIECTBYIOUIMX TEHICHIUI U3MEHEHHUS
BBINAICHUH a30Ta ¢ 0OCaJKaMH K pOoCTy roJl OT rojia.

Ta6bnuua 1.5.2. CpaBHeHVe CyMMapHbIX BNaXHbIX BbinageHni B 2016 r. n KpUTUYECKMX Harpy3oK cepbl U
as30Ta B panoHax pacnonoXeHns poccumncknx ctadumim EMEN

CyMMapHble BbinajeH1a U KpUTHYECKue CyMMapHble BbiNafeHMUA U KpUTHMYECKHe
CraHumsa Harpysku ans cepsl, r S/m*/rog Harpysku ans asota, r N/m*/rog,
Bbinagexusa Harpy3ku Bbinagexmsa Harpysku
AHUCKOCKM 0,35 0,32-0,64 0,45 <0,28
MuHera 0,23 0,32-0,64 0,28 <0,28
JlecHon 0,23 1,6-2,4 0,43 0,56-0,98
JaHkn 0,29 1,6-2,4 0,37 0,56-0,98
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2. IIOYBA U PACTUTEJIBHOCTD

2.1. ®oHoOBOE coaep:KaHHMe 3arPSI3HAIOIIUX BELIECTB B MOYBAX M pac-
TUTEJIHLHOCTH 0MOC(epHBIX 3aM0BEITHUKOB MO JAHHBIM CETH CTAHUIMUH
KOMILIEKCHOT0 ()OHOBOT0 MOHUTOPHUHIA

Crannun komruiekcHoro ¢oroBoro mMonutopunra (CK®M) opranums3oBanbl B Tpenenax
0c000 OXpaHsEeMbIX NPUPOAHBIX TEPPUTOPUH (edepanbHOr0 3HAa4YeHUs — B OHMOCHEpPHBIX
3aMOBEIHUKAX M HAI[MOHAIBHBIX MapKaX, KOTOPhIE MPUYPOUYCHBI K OCHOBHBIM OHMOKIIMMATHYECKUM
30HaM EBpOMEHCKONW W a3umaTckod yactu Poccum, a Takke K 0ONacTsSIM BBICOTHOH MOSCHOCTH
(puc. 2.1.1). Bce atm Tepputopuii, 3a uckimoueHueM Aunraiickoro b3 (Siimio), BKIIOYEHBI BO
Bcemupnyto cets 6uochepnsix pesepparoB KOHECKO. Y naneHHOCTh OT HCTOUYHUKOB 3arpsi3HEHMUS,
OTpaHUYECHHE AHTPOIMOTEHHON HAarpy3Kd, MaKCHUMaJlbHas COXPaHSEMOCTb HA3eMHBIX M BOJHBIX
9KOCUCTEM B HMX ECTECTBEHHOM COCTOSHUU TO3BOJIAIOT CUUTATh MOCTYIUIEHUE 3arps3HSIOLINX
BEIIECTB Ha MOJOOHBIX TEPPUTOPHSIX (OHOBBIM M OICHWBATH HAa 3TOM OCHOBE IapameTphl
rJI00AIEHOTO PAacCeUBaHMsI TOJUTIOTAHTOB B Onocdepe.

<\E:n APryant

Hunwo)

Puc. 2.1.1. KapTta pacnpegenexus ctaHumin KOM Ha TeppuTtopum Poccunckon Pegepauun

Ha npotsoxkenun 6osee 25 et Ha NOCTOSAHHBIX MPoOHBIX miommaakax CKOM, BeIOpaHHBIX B
HauboJiee MpeICTaBUTENLHBIX OMOTreOIeH03axX, ¢ MEePUOAUYHOCTRIO 1 pa3 B 3-5 et mpoBoasTcs
peryJisipHble HAOIIOIEHUS 32 COACPKAHNEM 3arPSA3HAIONINX BEIIECTB B TIOYBAX U PACTHUTEIHHOCTH.

Ot60p mpoO KOMIOHEHTOB CHCTEMbI «IouBa-pacTeHne» Ha CK®M ocymecTBisercs: mo
yHuuuupoBaHHoH cxeme. CmerraHHble 0Opa3lbl MOYB OTOMPAIOTCS METOJIOM KOHBEpTa: B
TPaBAHUCTBIX PKOCHCTeMax ¢ mromand 100 M° M3 BEpPXHEro MHHEPanTbHOTO Ciosi mpoduis Ha
riryouny 10 cM, a B JI€CHBIX 3KocHcTeMax — ¢ momaan 2500 M U3 TOPU30HTA JIECHOW MOJICTUIKHA U
U3 HIKEJIeXKAIUX MUHEPATIbHBIX TOPU30HTOB Ha riryouny 10 cm. Cpeanue npoObl pacTUTEIBHOCTH
oTOuparoTcsi U3 uX (OTOCHHTE3UPYIOMIMX YacTell Mo (pakiusM: JIUCTBA M XBOS JPEBOCTOEB,
Ha/I3€MHAst YacTh Pa3HOTPABbs, TaMETO(PHUTHI MOXOBOTO sIpyca.

XapakTepucTuka (OHOBBIX YPOBHEW 3arpsi3HEHHsS TOYB M PACTUTEIBHOCTH HA3EMHBIX
AKOCUCTEM TPUBOIUTCS 110 pe3yJIbTaTaM HaOJI0IeHNH, HAKOTUIEHHBIX Ha miepuoa 1o 2015 .

Donosoe codepiicanue 3a2PAIHAIOULUX 6EU{ECHIE 6 NOUEAX

CormacHo pe3yjibTaTaM MOHMTOPHHIOBBIX HaOmroneHuid, mpoBoguMbix Ha CKOM B
MOCTICIHAE TOJBI, COBPEMEHHBIH YPOBEHb COJECpPXAHHUS B IOYBAX BAJIOBHIX (HOPM COCTUHEHHI
NPUOPUTETHBIX TSDKETBIX METAUIOB — CBHUHIA, KaJAMHUSA M MEOM — B IeJIOM OJIM30K K HX
CpeTHEMUPOBBIM KJlapkaMm, yctaHoBiieHHbIM A.Il.BunorpamoseiMm u [[.I1.Mamntoroit Bo BTOpOM
nosioBuHe XX Beka (tadm. 2.1.1.). Cormacyrorcs ¢ KIapKOBBIMU BEJIMYMHAMU W JIMAINIA30HBI
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BapbUPOBAHUS COJICPIKAHUS TSHKEIBIX METAJUIOB B TOYBAX MPUPOIHBIX TEPPUTOPUIA, KOTOPBIE ObUIH
3adukcupoBansl 3a epuo 2005-2016 rr.

B canurapHo-rurnennueckom otHouienur B nouBax CK®OM 3a Bech mepuon HaOMIONEHUN HE
OTMEYAJIOCh TPEBBILICHNUSI COACP)KAHUS TSDKENIBIX METAJUIOB CBEPX YCTAHOBJIEHHBIX HOPMATHBHBIX
BEJIMYMH OPHUEHTHPOBOYHO pomycTumbix KonueHtpauuid (OZK). Bmecre ¢ TeMm, KoHIEHTpauuu
3arpsi3HATENICH, YrciieHHo npeBbimatomiee BemmunHy 0,5 OJIK, Obmi criopamiaecku 3aperucTprupoOBaHbl
3a TIOCJIeTHEe JECATUIICTHE B aBTOMOP(HBIX JIEPHOBO-NIOA30IUCTHIX mouBax [Iprokcko-TeppacHoro b3
(BastoBBIEC (hOPMBI COSTMHEHUIT CBHHIIA, KaMUs U Meau) U Boponexckoro b3 (coequHenust cBuHIa), a
TaKke B TOPHBIX OypbIX JiecHBbIX mouBax KaBkaszckoro b3 (coenuHeHWsi CBHMHIA) M TOPHO-TYTOBBIX
nmouBax Aunrarickoro b3 (coemunenus kaamusi). [lomydeHHbIE TaHHBIE CBUIIETEIBCTBYIOT O HAIMYHH
3HAQUMMOT'0 AHTPOIIOTEHHOTO TPECCHHTa Ha TPHPOIHBIE dKocucTeMbl LleHTpanbHOro (dhemepanrbHOro
OKpyra — IMpPOMBIIUIEHHO Pa3BUTOI0 PErvoHa C MOBBIIICHHOW IJIOTHOCTHIO HaceneHus. B 1enom, B
noyBax CK®M, pacnonokeHHslx Ha EBponelickoil yactu tepputopun Poccuu, ormeuaercs TpeHI K
OTHOCHUTEIIbHOMY TIOBBIIICHUIO COZIEP)KAaHUSI BAJIOBBIX (JOPM COCMHEHMI CBUHIIA, KaAMHUS M MEAU IO

CPaBHEHHUIO CO CTaHIMAMH ()OHOBOIO MOHHMTOPHHIA, NMPUYPOUCHHBIMU K A3smarckoil yactu Poccun
(puc. 2.1.2).

Ta6bnuua 2.1.1. CpegHue BenuUMHbl CoaepkaHus Tskenblx MeTannoB B noyBax CK®M 3a nepuog 2013-
2016 rr. n ananas3oHbl 3Ha4YeHWI nokasaTenen 3a nepuog 2005-2016 rr.

CraHums CBUHeL,, Mr/Kr Kagmun, mr/kr Mepb, Mr/kr
CKGI)-lM Onpo6oBaHHble NOYBbI /AmanazoH 2013 r./ Juanazou 2013 r./ JvanazoH 2013 r./
2016 . 2016 . 2016 r.
LleHmpasbHbil hedepanbHbil OKpy2
HI‘I CMoneHckoe JepHoBO-N0A30UCTblE 3,7-10,0 8,8 0,12-0,35 0,35 2,2-16,0 1,9
0o03epbe cynecyaHble
fpUoKcKo- AePHOBO-MOASOMVCTbIE | 4 4 49 g 46  |002:066| 064 |053580| 2,6
TeppacHbi b3 CYrIMHUCTblE
BopoHewckwmit 53 AepHOBO-TIOASOMMCTEIE | 4 334 g 2,8 0,03-0,50 | 0,09 2,9-7,5 48
necyaHble
IOxHbIl hedepasibHbIli OKpye
KaBska3sckui b3 ["opHble 6ypble necHble 6,3-25,0 19,3 0,05-0,32 0,18 7,8-27,6 18,0
AcTpaxaHckuii b3 ANIOBMANBHBIE IVTOBbIE U | 4 5 ¢ ¢ 2,1 0,07-0,3 0,14 9,7-14,0 9,4
NIyroBo-60/10THblE
Mpusoskckuli pedepasibHbIl OKpy2
Bonkcko-Kamckumi JlepHoBO-NoA301M1CTble 2,9-12,0 8,5 0,05-0,56 0,16 7,6-20,4 18,0
b3 CYrIMHUCTblE
Cubupckuli hedepasibHbili OKpy2
f;;ﬁ;c)"“” b3 FopHo-nyroBsie 3,7-12,5 10,8 |0,0508 | 022 |6,10-57,0 8,5
baprysmHckumi b3 ['OpHble MEP3/I0THO-TaeXKHbIe 2,4-8,2 4,9 0,04-2,8 0,23 3,1-12,0 6,1
AJlanbHesocmoyHbIl edepasibHbill OKpy2
KomaHgopckuit BP | Moa30nbl 52 | 5,2 0,17 | 0,17 10,4 | 10,4
O/Ksan 32/65/ 130 05/1/2 33/ 66/ 132
Knapk noys 10 0,5 20

" OAKzsanno TH 2.1.7.2042-06 «OpueHmuposoyHo donycmumbie KoHueHmpayuu (O/K) XuMuyeckux sewecms 8 noyse» ons
necyaHbIX U CYNnecyaHbiX NoYs / KUC/bIX NOY8 CY2/IUHUCMO20 U 2/luHUCmo20 cocmasa ¢ pHye < 5,5 / 621u3kux K HelmpasbHbIM U

Helimpa/ibHbIM NOYBAM CY2/IUHUCMOR20 U 2/IUHUCMO20 cocmasa ¢ pHye > 5,5 coomsemcmseHHo
Knapk no4s no A.l.BuHoepadosy (1962) u /.M.Manwza (1963)

mr/kr
©

Pb

Cd

[ EBponenckas yacte P®

Cu

[ A3natckaa yactb P ®

Puc. 2.1.2. CpedHue yposHU codep>kaHusi msixkesibix Memarinios 8 riodeax Eeponetickoli u A3uamckol

yacmel P® 3a nepuod HabnodeHul Ha CKOM 2013-2016 ze.
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B cnyuae pasmenienus cranuuii OHOBOro MOHHUTOPHUHTA B TOPUCTHIX JaHAMIA(TAaX MOKHO
IPEIIOIOKUTh €CTECTBEHHYIO JINTOTEHHYIO MPUPOAY OOOTaIleHHOCTH MOYB BAJIOBBIMU (pOpMaMu
COCIMHCHUN TSDKENBIX METAJUIOB, KOTOpas ONpEICNseTCS HaJIMYUeM MACCUBHBIX WHTPY3UH
MarmMaTU4eCKUX MOPOJI.

Okonornyeckoe cocrosHue Moy CKOPM 1o mnokazarensiMm coaepkKaHUs B HHUX
MIPUOPUTETHBIX OPTraHUYECKUX 3arpsi3HUTENCH XapakTepu3yeTcs B OCHOBHOM Kak OJIarororyqyHoe.
Kaxk IIpaBUIO, JIMIIb CJIICAOBBLIC KOJIUYCCTBA MMOJUIFOTAHTOB, MOCTYIIMBIINEC B HA3€MHBIC 9KOCUCTCMbI
0c000  OXpaHSEMBIX MNPUPOAHBIX  TEPPUTOPUN  BCIAEACTBHE  IIOOANBHOIO  PacCesiHus,
obHapyxuBatorcss B mouyBax CKOM (tabm. 2.1.2). Tak, coaepxaHue HanOojee THUIIUMIHOTO
XUMHYECKOTO KaHIEPOTeHa OPTaHW4YecKOd Npuponbl — OeH3(a)mMpeHa — B TouYBax (HOHOBBIX
TEpPUTOPUI, KaK MPaBUIIO, HA OJIMH-I[Ba MOpsiAKa MeHblie, yeM BennuuHa [1/IK. Jlumb egunnyHo
3a Bech nepuoj HaOmoneHuil Ha CK®M B nepHOBo-noa3oiMcThIX nouyBax Boponexkckoro b3
oTMeuasioch cojiep>kanue 6ens(a)nupena Ha yposHe 0,9 11K, onHaKo coriacHo nociaeIHeMy CpoKy
ormpoOOBaHUs TIOYB 3allOBETHUKA B HACTOSIIICE BpeMsl KOHIICHTpAIMK O¢H3(a)MupeHa HaxoIATCs Ha
YPOBHE CJIEIOBBIX KOJIUYECTB.

Tabnuua 2.1.2. CpegHre BeNUUMHbI CoAepXXaHUs OpraHUYecKux 3arpsasHaLWwmx sewects B nousax CKOM
3a nepuog 2013 -2016 rr. u guanasoHbl 3Ha4YeHWn nokasartenen 3a nepuog 2005-2016 rr.

beH3(a)nmpeH, MKr/Kr cymma-AAT, MKr/Kr y-IXry, MKr/kr
CraHuna KOM Onpo6oBaHHblE NOYBbI [uanazon 2013 r./ [uanasom 2013 r./ [uanason 2013 r./
2016 . 2016 . 2016 .
LleHmpasibHbIl pedepasibHbili OKpy2
HI‘I CMoneHckoe | [lepHoBO-MoA30/IUCTbIE 0,2-1,2 0,2 <0,2-10,0 <0,2 <0,2-0,7 0,2
0o3epbe cynecyaHble
ﬂpMOKCKO-N [lepHoBO-N0A30/MCTbIE 0,1-0,9 0,4 0,5-70,8 1,2 <0,05-6,0 2,1
TeppacHbi b3 CYr/IMHUCTblE
BopoHesKcKuii B3 AeproBo-noAsOMCTbIE | () 4 45 4 0,09 0,5-77,9 28,0 <0,05-4,5 3,2
necyaHble
tOxHbIl hedepasibHbili OKpye
KaBka3ckui b3 ['opHble 6ypble necHble 0,08-1,4 0,4 0,5-41,1 18,5 <0,05-5,64 0,7
AnntoBuanbHble
AcTpaxaHckuit b3 JIyroBble U JyroBo- 0,08-0,45 0,4 0,3-25,1 22,3 <0,05-13,2 0,5
60/10THble
lMpusosmkcKuli pedepasibHbill OKpye
Egnmcxo-Kamcxmﬁ JepHoBO-NoA30/IMCTbIe 0,1-0,3 0,1 0,5-71,4 23,3 <0,2-4,5 2,8
CYTrIMHNUCTblE
Cubupckuli hedepasibHbili OKpy2
ANTaMCKYM b3 FopHo-nyrosble 0,1-3,7 0,5 0,5-52,6 4,8 <0,05-2,2 0,25
(Annro)
BaprysuHckuii b3 FopHble Mep3zoTHo- 0,3-1,6 0,5 0,5-98,6 15,5 <0,05-3,4 1,7
TaeXHble
JlanbHesocmoyHbIl hedepasibHbili OKpye
Komanaopckuit BP | Moa3osnbl 0,3/ - [ 0,3 36,0 [ 36,0 1,1 | 1,1
NAaK 20 100 100

" - Hem OaHHbIX

B oTtHOmenuu croiikoro B npupoaHoii cpeae nectunuaa J/IT u ero merabonuToB B mouBax
CK®M B mocneaHue rofpl PEeTUCTPUPYIOTCS KOHIIGHTPALWU, KOTOPbIE OOBIMHO B 3-5 pa3 HmKe
ycranosiienHoro I1JIK. OmHako B psime mo4B CTaHIME (POHOBOTO MOHHMTOPHHTA C CYTJIMHHCTHIM
COCTaBOM  OTMEUAIOTCA JOCTATOYHO BBICOKME OCTAaTOYHbIE KOHIIEHTpAIMH  TEeCTUIUA,
MOCTYTHBILETO PaHee U3 aTMOC(EpPbl M HAKOIUICHHOTO Ha COPOIIMOHHBIX TEOXHMMHUYECKUX Oapbepax
nouB. Tak, cymmapnoe conepskanue [JJIT u ero MeTaboIUTOB, YUCICHHO MPEBBIIIAIOIIEE BETUINHY
0,5 ITJIK, 3apeructpupoBaHo B aBTOMOP(HBIX IEPHOBO-TIOM30JIUCTHIX TMouBax IIpHoKcko-
Teppacnoro b3, Boponexckoro b3 u Bomxcko-Kamckoro b3, a Takke B TOpHBIX MEp3JIOTHO-
TaexHbIX ouBax baprysunckoro b3.

[Ipu KOHTpOJIE OCTATOYHBIX KOJIMYECTB MHCEKTUIUAA Y-rekcaxiopuukiorekcana (y-I'X1I),
KOTOpBIN ObLT 3ampeiieH Kk npuMmeHeHnio B Poccun B 1990 ., B mouBax CK®M peructpupyrorcs
3HaueHus, B 50 m Oomee pa3 HmWwke ycraHoBieHHBIX [IJIK, koTopble OnmM3kM K Tmpeaeny
71a00paTOPHOro OOHAPYKEHHSI. DTO MO3BOJISIET TOBOPUTH O (DAKTMUECKOM OTCYTCTBUH 3arps3HEHUs
noyB (onoBeIx Tepputopuii y-I' X" B HacTosIIee Bpems.
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Donoesoe codepiicanue 3a2PA3IHAIOUUX 6EU{ECHIE 6 PACIUMETbHOCTU

CornacHo JaHHBIM ()OHOBOTO MOHMTOPUHIA COCTOSIHUS PACTUTENBHOCTH B pailoHax
pasmenienuss CKO®M, nposenénnoro B 2005-2016 rr., a Takke MO AaHHBIM TOCIEAHETO CpOKa
onpoOOBaHUs COJIEpIKAHUE OOJBIIMHCTBA TSDKENBIX METAJUIOB U OPTaHUYECKHUX 3arpsi3HUTENCH B
(OTOCHHTE3UPYIOIUX OpraHax JAOMUHAHTHBIX PACTCHHH HA3eMHBIX JKOCHCTEM HAXOAWTCS B
npeeniax MHTePBAIOB KOJCOaHW XapaKTepUCTUK pupoaHoro gona (tadmn. 2.1.3 u 2.1.4).

Ta6bnuua 2.1.3. CpefHue KOHUEHTpaumMn Tskenblix MeTannoB B pactutenoHoctn CKOM B 2013-2016 rr. m
AnanasoHbl 3Ha4YeHun nokasartenen 3a nepuog 2005-2016 rr.

CBuHeL,, Mr/Kr Kaamui, mMr/kr Mepb, Mr/kr
CraHuma KOM Mpo6a AnanasoH 2013 r./ JvanazoH 2013 r./ JvanazoH 2013 r./
2016 . 2016 . 2016 .
LlenmpanbHbili pedepanibHbil OKpy2
OcuHa, nncTtBa 1,2 0,90 5,3
HIM CMoneHckoe Jluna, nucTtea 3,4 ) 0,39 9,2
Moo3epbe YepHuKa 0,3-7,3 0,3 0,18-0,% 0,22 8,0
Mox 4,0 0,90 4,3
MbMOKCKo-TeppacHbi B3 bepesa, nucTBa 0,05-1,5 0,4 0,15-3,50 0,30 0,7-20,0 4.9
P PP PasHoTpasbe 0,51-1,5 0,3 0,16-0,71 0,49 1,9-9,0 2,3
XBOA COCHbI 0,5-1,9 1,6 0,17-0,60 0,50
BopoHexckuit b3 Pa3HoTpaBbe 0,1-1,7 1,4 0,10-0,62 0,39 - -
Mox 3,1-10,3 10,3 0,40-0,90 0,90
IOxHbIl hedepasibHbili OKpye
fAceHb, nucTBa 0,6 i 2,60 ) 6,3
. BeTtna, nm1ctea 0,5-7,4 0,3 0,30-5,30 2,30 9,5-107,0 5,2
AcTpaxanckui b3 TpOCTHUK 0.3 0.37 7.8
ExesmKa 0,68-17,0 0.6 0,40-6,70 1,40 3,3-98,0 5.9
KaBKkasckui B3 PasHoTpaBbe 0,54-2,3 2,3 0,10-0,65 0,38 2,8-7,6 2,8
Mpusoskckuli pedepasibHbIl OKpye
CocHa, xBos 1,3-2,9 2,5 0,25-0,50 0,40 3,7-18,0 4,2
Bonkcko-Kamckuit B3 PasHoTpaBbe 1,4-3,9 3,0 0,28-2,70 1,50 3,5-9,8 3,5
Mox 4,0-42,0 37,0 0,70-1,40 0,80 4,2-11,0 5,0
Cubupckul ¢pedepasibHbll OKpy2

JiuctBa AepeBbeB 0,36-0,53 0,5 0,33-0,88 0,60 0,5-4,0 2,3
BaDrVaUHCKM B3 XBoA Kefpa 0,44-1,3 0,7 0,20-0,48 0,30 1,1-2,5 1,9
pry PasHoTpaBbe 0,29-1,4 0,7 0,06-0,27 0,15 0,8-3,2 1,9
Mox 1,0-3,5 2,2 0,30-1,30 0,60 2,3-3,2 2,7

Antarckmn b3 (o) PasHoTpaBbe 1,0-2,6 1,4 0,19-0,66 0,19 2,4-7,2 6,1

JlanbHesocmoyYHbIl pedepasibHbili OKpy2

KomaHgopckuit BP | PopopeHapoH | - [ 05 ] - [ 010 ] - [ 40

- Hem OGHHbIX

B 10 %e Bpems, sl psAa KOHTPOJIMPYEMBIX MapaMETpoB 3a mociieanue 4 roga HabIroAeHU
ObUTM OTMEYEHBbl MaKCHMallbHble 3HadeHus. B uactHoctn, B 2013 1. Ha craHuuu (¢HOHOBOTO
MOHHUTOpHHTA, pacnoniokeHHoH B [Ipmuokcko-Teppaciom b3, Habmromannch HaWBBICIIHE IS
MHOTOJIETHEN IMHAMUKHU TTOKa3aTellu COJIEpKaHUs COEAMHEHNI KaMUsl B JINCTBE AepeBbeB, a Y—I XI'1]
— Kak B JIMCTBE JIEPEBBEB, TaK U B PA3HOTPaBbE HAMOYBEHHOTO MOKpoOBa; B Boponexxckom b3 Obuin
OTMEUYEHBI MAKCHUMYMBI COZIEPKaHUS COEIMHEHUM CBMHIIA B MOXOBOM NOKpoBe M cyMMbl /T u ero
MeTabouToB B XBoe cocHbl; B KaBkazckom b3 — y—I'XI'L] B XBoe m JMCTBE IpEeBECHOTO sipyca; B
Anraiickom B3 (fitmo) — Gens(a)nmupeHa B TpaBSHUCTOW pacTUTENLHOCTH. [10CKONMBKY TpUMEHEHHe
XJIopcosiepkaiux opranndeckux nectununos rpymn JJAT u I'’XT'L] Obu10 B OCHOBHOM IpPEKpaIieHO
nocie 1990-x rr., To 3apUKCUpOBaHHOE TOBBIINIEHHE WX OCTATOUHBIX KonmiecTB B CKOM moxer
OTIPEIENAThCS CTIEU(UKON OMOKITMMATHIECKAX OCOOCHHOCTEH BEreTalid B TOZABl HAOMIOACHUWH, a
TAKXKe [IPOCTPAHCTBEHHON HEOAHOPOIHOCTBIO paCIIpeIEIIEHHsI IIOJUTIOTAaHTOB B PACTUTEIIEHOM IIOKPOBE.

PacturenbHOCTE MOXOBOTO sIpyca JpPEBECHBIX OMOTE€OIIEHO30B, KOTOpas B CHIIy OTCYTCTBUS
HACTOSIIIIUX KOpPHEW Oosiee NPYyrux TaKCOHOMUYECKHX OTNENIOB PACTCHUH MOMKET OTpPa)XaTh YPOBHU
A3pPOr€HHOI0 3arps3HEHMs] HA3€MHBIX 3KOCHUCTEM, XapaKTEPU3YETCs OTHOCUTEIBHO IOBBIILICHHBIMU
BeJIMYMHAMU coziepkanusi cBuHIA U cyMmbl JI/IT u ero MeTabonuToB, B TO BpeMst Kak JUIs OCTAJIbHBIX
KOHTPOJIMPYEMBIX TOKa3aTelell OTHOCHUTEIbHOE HAKOIUJICHHE MOXET OTMEYaThCsl KaK B PACTCHHAX
JPEBECHOT0, TaK U TPABSIHUCTOTO sipycoB (puc. 2.1.3).

B nenom, it oTAeNbHBIX MOKa3aTenell (JOHOBOTO 3arps3HEHUS] KOMIOHEHTOB PaCTUTEIBHOTO
nmokpoBa CK®M BemiectBaMu TJ00aJTBHOTO  PACCESIHUA MAaKCHUMAJIBHBIC YPOBHH  COZICPIKaHUS
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coeauHeHwd cBUHIA (37,0 MI/KT) OTMEUYAIOTCSI B MOXOBOM ITOKpoBe Bomkcko-Kamckoro B3; kammus
(2,1 mr/xkr) u memu (59,5 MI/KT) — COOTBETCTBEHHO B JIUCTBE SICEHS W B TPABOCTOE EKEBHUKH
Actpaxanckoro b3; Oen3(a)mupena (0,4 MKI/kr) — B xBoe cocHbl Boponexckoro b3; octaTodHbIX
konmuectB JJ/IT 1 ero MmetabomuToB (122 MKI/KT) — B paCTUTEIEHOCTH MOXOBOTO SIPYCa; @ OCTaTOUHBIX
konmuuectB Y-I XI'L] (4,0 mxr/kr) — B XBoe cocHbl Bomkcko-Kamckoro b3.

Tabnuua 2.1.4. CpeagHue KOHUEHTpaLMM OpraHNYecknx 3arpsasHaLWmnx Bewects B pactutensHoctn CKOM
B 2013-2016 rr. u gManasoHbl 3Ha4YeHW nokasaTenen 3a nepuog 2005-2016 rr.

beHs(a)nupeH, MKr/Kr cymma-AAT, MKr/Kr y-IXI'Y, MKr/Kr
CraHuua KOM Mpoba JManason 2013 r./ JManason 2013 r./ [anasom 2013 r./
2016 . 2016 T. 2016 T.
LleHmpasbHbili pedepanbHbili OKpy2
OcuHa, namcTBa 0,03 1,1 <0,05
HM CMoneHcKoe Juna, nucTtBa 0,03
Moosepbe” YepHuKa 0,03-1,10 0,13 <0,5-21,0 11,0 <0,05-2,0 1,0
Mox 0,14 7,1 1,7
lMproKcKo-TeppacHbi bepesa, nucTea 0,05-0,19 0,36 0,5-58,7 3,7 <0,05-3,2 1,7
b3 PasHoTpaBbe 0,16-0,19 0,16 0,5-51,0 34,4 <0,05-3,8 3,8
XBOA COCHbI
BopoHeKcKui B3 PasHoTpaBbe 0,40 0,40 2,0-37,3 37,3 0,05-2,4 2,4
Mox

IOxHbIl pedepasibHbIl OKpy2

fAceHb, nncTBa 0,36 18,7 1,1
. Betna, mcTBa 0,12-0,30 0,18 0,77-78,7 4,4 03-2,6 0,5
ActpaxaHckuu b3 TPOCTHMK 0,18 <0,2 0,3
ExceamKa 0,12-0,27 0.36 <0,5-15,6 18.3 <0,05-4,5 10.3
KaBka3sckuit b3 Pa3HoTpaBbe 0,15-0,54 0,54 <0,5-44,2 24,8 <0,05-4,2 0,3
Mpusosmkckuli pedepasibHbili OKpye
CocHa, xBoSA 0,21-0,28 0,25 1,0-23,0 12,0 2,7-5,4 4,0
Bonmxcko-Kamckuit B3 Pa3HoTpaBbe 0,07 0,07 3,0 3,0 2,0 2,0
Mox 0,07-0,14 0,10 46-220 122,0 0,5-5,0 2,5
Cubupckul ¢pedepasibHbil OKpy2
0,02-0,60 0,25 3,4 3,4 1,5 1,5
. JluctBa AepeBbeB
baprysuHckmi1 b3 XB°;‘Agiﬂpa 0,24-0,60 0,35 13,0 13,0 3,4 3,4
0,24-0,60 0,33 - -
Antanckmn B3 (o) Pa3HoTpaBsbe 0,14-0,30 0,30 0,5-37,2 7,8 <0,05-2,6 1,3
JlanbHesocmoyHbIl hedepasibHbili OKpye
Komangopckwit BP | Popogenapor | - | 0,10 | - [ 51,4 ] | -
- Hem OaHHbIX
16
14
12
_ 1o
£ 8
5
2
2 -
O o
Pb cd Cu
W NpeEeCcHAA DACcTUTEeNEHOCTE O TpaBAHUCTaEA pPacTUTeNeEHOCTE
B rMOoxoBEanA PACTHTENEHOCTE
70
60
50
40

HKI/KT

30
20
10

BeHns(aynupeH cymma AAT r-FXyr

Puc. 2.1.3. CpedHee codepxxaHue msiKesbIX Memarisiog U op2aHUYeCcKUX 3a2psa3HSIoWUX 8euiecms 8
pacmumeribHoCmMu OPe8eCHO20, MPassIHUCMO-KYCMapHUYKO8020 U MOX08020 sipyCo8 (CpasHUMelbHbIE
OaHHbIe 0risi necHbix akocucmem CKOM, e komopbix nposodumcsi 0OHO8PEMEHHbIU Mpoboombop
pacmumersibHOCMU 10 8CeM sipycam)
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2.2. Conep:kaHue 3arpsi3HAIIMX BelIeCTB B MOYBaX 10 pe3yjbTaTam
HaOJroaaTebHOU ceTu Pocruapomera

JUis  cpaBHEHHsT ypOBHEW  3arpsi3HEHHMs I0YB  TOKCHMKAHTAMHM  IPOMBIIUICHHOTO
npoucxoxaeHust (TIIIT) BOau3M HCTOYHUKOB MPOMBIIIJICHHBIX BIOPOCOB ¢ (POHOBBIMH MacCOBBIMU
JOJSIMM COOTBETCTBYIOIIMX XUMHUYECKHUX BEILECTB €KEroJHO IPOBOAUTCS OTOOp mpol IOYB B
(GOHOBBIX paiioHax, mpuieraromux kK TexHoreHHbiM. Cormacio HMCO 11074-1-96, donoBas
KOHIICHTpAIMs BEIIECTBAa B IMOYBAX — 3TO CPEOHsS KOHIICHTPALMs BEIIECTBA B HCCIETYEMBIX
MoYBax, 3aBUCAIIAS OT TEOJIOTMYECKUX M TOYBOOOpasyronmx ycioBui. DOHOBBIA palioH IS
BEIIIECTBA B MTOYBAX U3y4aeMOro ropojia — TEPPUTOPHsSI B paiioHe pacoiokKeHus ropoaa ¢ GOHOBOH
KOHIICHTpAIMel BEIIeCTBA B IOYBAX, AHAJTOTMYHBIX IOYBAM TOPOJA.

Exeroano nerom otompaercs ot 1 1o 10 o0beMHEHHBIX MPOO MOYB B (DOHOBBIX paiiOHAX
o0clielyeMbIX TOpOJIOB, B KOTOPBIX OMNPEIEISIOTCS MacCOoBbIE JONM TshKenbix Meramios (TM),
HedTH U HepTenponykToB (HII), pTopa, HUTpaTOB, Cyabdaros, Oens(a)nupena (BII).

B Tabn. 2.2.1 mpezacraBieHbl 3HAUYCHHS MAcCOBBIX JOJE€H HUTPATOB M BOAOPACTBOPUMOTO
¢dTopa B mouBax (hoHOBBIX paiioHOB 3anaanoit Cubupu, Mpkyrckoit, Camapckoit u CBepanoBCcKon
oOmacreit.

Tabnuua 2.2.1. MaccoBble 40NV HUTPATOB U BOOOPACTBOPUMOro dhtopa, Mr/kr, B moyBax POHOBLIX PalioOHOB
Poccuinckon ®egepaunn

MecTo HabsiloaeHUH Twun noys loa HabogeHUN HuTpatbi dT1op
3anagHasa CMoupb

Moasonuctole 1998-2016 2,0-35,5 HO-3,5
HoBocnbumpck, 3 38 km c. MNpoKyackoe
KemepoBo, 4. KanuHkuHO BblLLeI0YEHHbIM ) . )
KOK03 55 km o1 TP3C YepHO3EM 1995-2016 6,2-88 Ho-3,5
r. HoBoKy3HeuK, noc. Cap6ana B B B
HOIOB 32 Km oT [PIC 1995-2016 3,8-25 HO-9,5
r. Tomck, c. Apckoe floasonmctbie
10 43 kM oT TPIC-2 2001-2016 1,5-49 Ho-3,8
MpKyTCKas obnactb 0.8-1.88
r. 3uma B 2016 r. CC3 15 km, OB 30 kM Cepble necHble 2003. 2016 ) Y
r. CaaHck B 2016 r. HOIOB 9 kM, BIOB 16 km, 3103 P ’
7,5 KM 0,8-1,45

Camapckas o6aacTb, Bo/mKCKMM paroH

HMN «Camapckaa Jlyka», 3 30 km oT r. Camapa . 2006-2016 1-47 Ho-6
BoJ/IXKCKMI paroH Heprosémbl

AMC noc. Arnoc, K03 20 km ot r. Camapa 2006-2016 3-36 Ho-8
Caepanosckas o6nacte MoasonmcTbie 1999-2016 0,2-13 <0,2-28

n. MapuuHck 03 54 Km, ot r. EkatepuH6ypr

" HO - He 06HApyXeHo

B 2016 u B 2009 rogax ObUIM YCTaHOBJEHbI (OHOBBIE 3HAYEHHUS MACCOBBIX JI0JIEH
KHCJIOTOPACTBOPUMBIX ()OPM MEJIH, IMHKA, HUKEJIsI, CBUHIIA M KAJMHUS JIJIsl yYACTKOB CEPOM JIECHOU
MOYBBI, PACIIONIOKEHHBIX B 25 KM K foro-zamaay u B 20 KM K CEBEpO-BOCTOKY OT T. Yda u ans
y4JacTKa 4epHO3€éMa BBIIIEIOUYEHHOI0, Haxojdmerocss B 23 kM K ceBepy oT rI. Crepiauramak
Pecny6nuku bamkoproctaH, KoTopble U3MEHSIUCH B cepoit jiecHoi mouse ot 20 a0 28, ot 64 1o
88, o1 59 1o 97, ot 10 1o 13 u ot 0,0 5o 0,3 mr/kr, B 4epHO3EME BHIIIEIOYCHHOM — OT 17 110 23, OT
77 mo 78, ot 46 no 110, ot 14 no 15 u ot 0,0 70 0,3 MI/KI' COOTBETCTBCHHO.

PesynmbraTel  MHOTONETHMX  HaOmIOAeHWH 3a  (OHOBBIMH  BaJOBBIMH W (WJIH)
KHCIIOTOPAaCTBOPUMBIMHU  (CpaBHHUMBIMUA C BaJOBBIMH) (opMamMu MacCOBBIX JoJield KoOasbTa,
Maprasiia, HUKeJs, PTyTH B IOYBaX OTJENbHBIX peruoHoB P® npuBeneHs! B Tadm. 2.2.2.

@DoHOBBIE 3HAUEHUSI MACCOBBIX JIOJIEH KUCIOTOPACTBOPUMBIX (POPM HUKENS B MOA3OIUCTHIX
nmouBax st TopogoB HoBocubOupck m Tomck, mcciemnoBaHHbIX B 1995-2016 rogax, W3MEHSIIHCH
COOTBETCTBEHHO OT 5,5 10 32 mr/kr u ot 0,45 10 25 MI/KT.

B ¢onoBoii npobde moussl, orobpanHoit B 2016 rony B 13 kM Ha tor ot r. Hwkuuit Tarun
CBepanoBckol 0071acTH, MacCOBBIC JOJH KHCIOTOPACTBOPUMBIX M TOJBIKHBIX (OPM Xpoma
cocTaBWIIM cOOTBeTCTBeHHO 43 u 1,0 Mr/kr, cBuHIA — 28 1 5,0 Mr/kr, Mapranna — 935 u 112 mr/kr,
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uukens — 37 u 1,8 Mr/kr, uuHka — 94 u 16 mr/kr, meau — 69 u 3,7 mr/kr, kobansta — 19 u 0,9 mr/kr,
kaamus — 1,1 u 0,4 mr/kr, pryta o Baity — 0,06 Mr/kr, HUTpaToB — 3,1 MI/KT.

Tabnuua 2.2.2. MaccoBble Jony kobanbTa, MapraHua, HUKeNs U pTyTu, MI/Kr, B no4Bax (OOHOBbLIX PalioOHOB
P®

MecTo HabageHNH Tun nous Foa .« Co Mn Ni Hg
Ha61l0aeHUH
BepxHee lNoBoskbe, HM)KerORO,qCKaFl o6n. 5.5 63-76 <10 <0,02
r.o. [13epxuHck, n. CeBepHbIn
/IMBeeBCKMit paiioH c. CyBopoBo Aeproso- 2016 7-12 529-1248 20-33 <0,02
noA30/mcTble
n. LbiraHoBKa 9-11 786-840 26-31 <0,02
c. Ennsapbeso 8-9 574-793 27-30 <0,02
Pecny6via MopAosus 2015-2016 | 5-18 381-692 15-42 0,02-0,04
r. CapaHck B, 3, ot 20 o 25 kM ..
Pecny6amka Mapwmi I, r. Mowkap-Ona Hepro3embl
. 2013-2016 <5-16 77-1546 <10-58 <0,02-0,07
20-23 KM No 6 pasHbiM HarnpaBJEHUAM
MpKyTCcKas obnactb, r. 3uma B 2016 . 9-129 203-860 17-37 H0-0,096
CC3 15 KM, OB 30 kM
. Casnck B 2016 1 Cepble necHble 2003, 2016
IOI0B 9 K, BIOB 16 K, 3103 7,5 Km 6,5-74 244-750 11-38 0,020-0,083
MPUMOPCKMIM Kpam ) . .
r. JlanbHeropck B 2016 r. 103 50 K Bypas necHas 6-9 980-1090 10-12 0,071
2007, 2016
c. PygHasa Mpuctanb B 2016 1. 3C3 5 kKM Bypas nyrosas 6-9 511-980 12-20 0,057
Pecny6nuka TatapcTaH, r.KasaHb C3 2.8 250-600 2-36 0,012-0,039
20 KM JepHoBo-
r. HuxHekamck, r. HabepexHble YenHbl NnoA30/IMCTble 2008-2016
: o P A 5-9 223-390 12-60 0,012-0,046
CB, HaunoHanbHbIM napk «HuxkHAA Kama»
CBepanosckan o6nacty, n. MapuuHck 103 o oonycrve | 1999-2016 | 4-44 | 77-3110 | 10-181 0,01-0,20
54 KM, ot r. EkatepuH6ypr

®onoBble MaccoBblie nonu Metaos, HIT u cynbdaroB B 4epHO3EMHBIX MOuBax Bomkckoro
paiiona Camapckoii obsactu, yctanoBieHHble B 2006-2016 rogax, mpeactaBieHHbI B Ta0m. 2.2.3.

Tabnuua 2.2.3. Maccosble ponu metannos, HIT u cynbdartos, mr/kr, B novsax Bospkckoro panoHa
Camapckor obnactu 3a 2006-2016 rogpl

MecTo

. Pb Mn Ni Zn Cu Cd Al HN Cynbdatbl
HabAAeHUN

HMM «Camapckasa Jlyka»

8-88 43-515 11-87 35-219 11-118 0,2-2,8 920-3446 9-175 HO-456
3 30 km ot r. Camapa

ATMC noc. Arnoc 103

1-17 175-778 9-103 31-271 8-55 0,1-2,5 1020-6850 12-98 HO-192
20 KM ot r. Camapa

3HayeHue (POHOBOM MaccoBOM J0IM OOMEHHBIX Cylb(aToB B OypbIX JECHBIX IOYBaX
[Ipumopckoro kpas B paiioHe ropoaos JlaneHeropck u Pynnas IIpuctanp HaXOIWUTCsS B HHTEPBAJIE
ot 5,9 mo 10,8 mr/kr. B ceprix necHbIx mouBax MpkyTckoi 00acTu Mo pe3yabTaTaM HaOJIOCHUNA
2016 rona 3HayeHHWs MaccOBOM J0JM Cyiab(aroB Ha pacctosHnnd 30 KM Ha IOro-BOCTOK WM Ha
paccTtosiHiH 15 KM Ha CEBEpO-CEBEPO-BOCTOK OT T. 3UMa COCTABISIOT 9 1 48 MI/KI COOTBETCTBEHHO,
Ha paccTOsHUM 7,5 KM Ha 3amaj-roro-3amaj, 9 KM Ha IOro-roro-BOCTOK M 16 KM Ha BOCTOK-IOrO-
BOCTOK OT T. CastHCK coziep>kaHue CyJIb(paToB COCTABISIET COOTBETCTBEHHO 46, 107 1 31 Mr/KT.

MaccoBbie 10JI1 BaJIOBBIX W/WJIM KHUCJIOTOPACTBOPUMBIX (CPAaBHHUMBIX C BaJIOBBIMH) (hopm
KaaMus, Menu, cBUHIA W uuHKa, a Takke HII m BIl B mouBax oTnenbHBIX (POHOBBIX paliOHOB
Poccuiickoit denepanuu npeacTaBieHsl B Tadm. 2.2.4.

Ha Tteppuropun Bepxnero [loBomkbss B 2016 romy ompenensioch (pOHOBOE CONEp:KaHHUE
TM B nepHOBO-TIOI30MKMCTHIX MOYBax HKeropoackoil o0iacTv, B BBIMEIOYCHHBIX YEPHO3EMAX
okpecTHOCTeii r. Capanck Pecry6miku Mopmosus u T. Momkap-Omna Pecrry6nmku Mapuii i1

B Huxeropoackoit obmactu B mouBax 1. CeBepHbiil ((OHOBBINA pailoH Juis T.0. {3€p:KUHCK)
n JluseeBckoro paiiona (c. CyBopoBo, 1. LlpiranoBka, c. EnuzapbeBo) MaccoBble J10JIM BaJOBOM
(bopMBI Kelle3a M3MEHSUTHCh COOTBETCTBEHHO OT 479 mo 2344 mr/xr u ot 3405 no 10500 mr/kr,
Maraus — ot 107 go 684 mr/kr u ot 361 no 1427 mr/kr, xpoma — ot 0 o < 10 mr/kr u ot 36 1o
43 mr/kr. B mouBax Ha paccrostHud OT 20 10 25 KM B BOCTOYHOM HampaieHHH OT T. CapaHCK
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BaJIOBOE COICpKaHUE XKeye3a BapbupyeT oT 4965 mo 6512 mr/kr, maraus — ot 511 go 609 mr/kr,
xpoma — ot < 10 mo 10 mr/kr. Ha paccrossaum ot 20 10 23 KM 1O pa3HBIM HANpaBICHUSIM OT
r. Momkap-Ona BanoBast MaccoBas JOJs jKele3a B IMOYBE HAXOMMTCSA B Ipeaenax oT 567 1o
17890 mr/kr, maraus — ot < 60 10 1388 mr/kr, xpoma — oT <10 10 55 MI/KT.

B 2016 rony mna tepputopun BepxHero I[loBomkbs TPOBOJIMUIOCH TaKXe HU3MEPEHHUE
MacCOBBIX JOJEH TOABMKHBIX ()OpM METaUIOB B OTOOpaHHBIX mMpodax mouB. B mouBax
1. CeBepHBIf MaccoBble [OAM IMHKA He npeBblmanu 1,0 MI/Kr, copep)kaHue HUKENIsl MeHee
1,0 mr/kr, cBunma — 0,4 mr/kr, xkaamus — 0,1 mr/kr. B [luBeeBCKkOM paliOHE MacCOBBIC IOJIU
MOJIBYKHBIX (opM Meau B mouBax BapbupoBaym oT < 0,1 mo 0,2 mr/kr, muaka — ot < 1,0 mo
11,9 mr/kr, cBurama — ot 0,4 o 1,7 mr/kr, kanmus — ot < 0,1 mo 0,3 MI/Kr, comep:kaHue HHUKEIS
menee 1,0 mr/kr.

Ta6bnuua 2.2.4. MaccoBble gonu kKagmus, Meau, cBuHUa, uuHka, HI u BI1, mr/kr, B noyBax ¢pOHOBbIX
pavioHoB PO

MecTo loa HN
HabtoaeHWUM Tyn no4s Hab0AeHUM Cd Cu Pb Zn (BIM)
BepxHee llososmkbe,  Hueropoackas
061., <0,5 12-18 <20 46-73 84-570

JepHoBso-

MBEEBCKMI parioH,c. CyBOpOBO
A P ,C. ZYBOp noA30AMCTble

n. LipiraHoBKa <0,5 13-14 <20 46-51 52-86
c. EnnsapbeBo <0,5 14 <20 47-48 32-340

Pecriy6uka Mopaoeus, r. CapaHck 2015-2016 | <0,5-1,3 | <0,1-24 | <20-20 |<0,1-310| 90-470
3B o1 20 o 25 Kkm Y ’ ’

2016

Pecny6avka Mapui 3, r. Mowkap-Ona YepHo3€EMbI
or 20 pgo 23KM no 6  pasHbiM 2013-2016 <0,5-6,0 | <5-54 <20-39 | <10-83 25-207
HanpaB/ieHUAM

3anagHas Cubupb, r. HoBocMbmpck
3 38 kM c. Mpokyackoe

r. Kemeposo, a. KaiMHknHO
HOK03 55 km o1 T'P3C

Moa3onuctoie 1998-2016 Ho-3,0 3-30 1,6-40 5-47 9-264

Cepble necHble 1995-2016 Ho-6,3 4-41 5-31 18-169 6-110

r. HoBokysHeuK, noc. Cap6ana

IOOB 32 Kkm oT [P3C Moasonuctole 1995-2016 |<0,1-1,3 | <0,1-27 | Ho-25 |<0,1-133 Ho-510

r. TOMCK, c. flpckoe
K0 43 km o1 I'P3C-2

MpKyTCcKas obnactb, r. 3uma B 2016 .

Moa3onuctole 2001-2016 Ho-0,26 2-20 4,1-27 | 22-200 20-160

HO-1,36 | 14-26 16-80 | 12-72

CC3 15 Kkm, 10B 30 km Cepble necHble 2003, 2016 40-550 o
r. CasHck B 2016 1. Ho-1.58 14-46 Ho-88 12-59 obnactm
HOKOB 9 Km, BIOB 16 KM, 3t03 7,5 KM ’
MPUMOPCKMI Kpai

Bbypas necHas Ho-0,53 | 4,6-30 22-67 |100-106

. 2016 r. 103 50

r. JlanbHeropck B r KM 2007, 2016 (<0,005)
c. PygHasa NMpuctanb B 2016 1. 3C3 5 kM Bypas nyrosas H0-0,93 10-14 32-92 |106-132
Pecny6/vka Tarapcran 2008-2016 | Ho-0,5 | 2,5-11 | 4-18 |10-180 | 50-96
r. KasaHb C3 20 KM /lepHoBo-
r. HuxHekaMck, r. HabepexHble YenHsbl, noa3onmncTbie

. 2008-2016 HO-0,96 5-28 4-22 17-70 36-150
HaupoHanbHbIM napk «<HumkHAA Kama»

CBeppsioBckas 06n1acTb, n. MapumHck O3
54 KM, oT r. EKaTtepuHbypr

B uccnenyembix mouBax (oHOBBIX paiioHOB T. CapaHCK cojepaHHe MOABMXKHBIX (opm
nuaka menee 1,0 mr/kr, cBuana — 0,4 mr/kr, kaamus — 0,1 MI/KT, MacCOBbIE AOJM HHUKEIS
m3mensumch ot < 1,0 mo 1,1 mr/kr, meau — ot < 0,1 10 0,2 mr/kr. B ¢poHOBOM paiioHe T. ﬁomxap-
Oma maccoBble 07U TMOIBIWKHBIX (hopm mean B mouBax Huxe 0,1 mr/kr, Hukens Hmwke 1,0 mr/kr,
coJepKaHue TMOJBMKHBIX (opM IHHKA BapsupoBaiu oT < 1,0 go 1,5 mr/kr, cBunna — ot < 0,4 10
0,5 mr/kr, kaamust — ot < 0,1 g0 0,9 mr/kr.

PesynpraTer HaOmrogeHmid, mpoBeneHHble ¢ 1999 mo 2016 rom B paiione m. MapumHCK
CBep/u10BCKOI 0051aCTH, TIOKAa3aJIH, YTO B IEPHOBO-ITOI30JUCTHIX TOUBAaX ()OHOBBIE MACCOBBIE JTOJIU
HOJBIKHBIX (popM xpoMma m3mensuck ot 0,5 1o 1,9 mr/kr, cBunna — ot 1,2 1o 19 mr/kr, Mmapranna
— ot 30 mo 485 mr/kr, Hukens — ot 0,2 1o 5,0 mr/kr, iuHka — ot 1,6 1o 57 mr/kr, meau — ot 0,5 1o

Moasonuctble 1999-2016 0,5-2,2 | 13-368 |7,0-137 | 44-201
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25 mr/kr, kobampra — or <0,01 mo 2 mr/kr, kagmus — ot <0,01 mo 1,12 mMr/kr, comepkaHue
KHCIIOTOPacTBOPUMBIX (hopm xpoma — oT 18 1o 110 mr/kr.

@DoHOBBIC 3HAUEHUS COJCPIKAHUS MOABIKHBIX (POPM IIMHKA M MapraHia B Oypoil JecHOi
noyBe Ha pacctossHuM 50 kM Ha roro-3anaf ot r. Janeaeropck [Ipumopckoro kpas cocrasmsum 0,92
u 2,11 mr/kr, BogopactBopuMbix popm — 0,18 u 0,25 MI/Kr cOOTBETCTBEHHO. MaccoBble JIOJH
MOJIBUKHBIX U BOJIOPACTBOPUMBIX (DOPM CBUHIIA, MEAH, KaAMHUs, HUKENS He ObUTH YCTaHOBJICHBI.

B nipo6e, oTrobpanHoIt Ha Oypoii TyroBoii nouse B 5 KM Ha 3amnaj-ceBepo-3anaj ot ¢. PyHas
[Mpucrans [Ipumopckoro kpas, mMaccoBas JOJs MOABMKHBIX (OpM CBUHIIA cocTaBuia 7,4 MI/KT,
memu — 0,43 mr/kr, muaKa — 18,6 Mr/KT, Mapranma — 63 MI/Kr, MaccoBas J0JII BOJOPACTBOPUMBIX
dbopm mmHKa — 0,10 Mr/kr, mapranma — 0,26 mr/kr. B mouBe Hmke mpenena oOHapyKEHHUS
HAXOJMJIOCh COJICPXKAHHUE TIOJIBM)KHBIX ()OPM HHKEJISl M KaJIMUs, a TAK)KE BOJIOPACTBOPUMBIX (HOpM
CBUHIIA, ME/IU, HUKEJIS U KaJIMHUSI.

B Tabn. 2.2.4 ne BkmouYeHB! (DOHOBBIE 3HAYEHUSI MAcCCOBBIX nonieii TM B mpo0Oe MouBHI,
0TOOpaHHO# B Touke MOCKOBCKOW 00JacTH ¢ KoopamHatamu 55° 26 39" c.mr., 38° 197 52,6" B.1.
doHOBOE cofiepKaHUE KUCIOTOPACTBOPUMBIX (POPM CBUHIIA B M3y4aeMOU JI€PHOBO-TIOI30JIUCTON
mouse coctaBmwio 11 mr/kr, nuHka — 22 mr/kr, kaamus — 0,8 Mr/kr, Meau — 9 MI/kr, kodajabTa —
5,5 mr/kr, Hukens — 8,5 mr/kr, xpoma — 20 mr/kr, mapranna — 250 Mr/kr, xenesza — 6500 mr/kr.

B OGonpmumHCTBE pernoHoB 3HadeHus: maccoBbix noieil TIIII B mouBax BappUpPYyIOT B
OTpeieIEHHBIX MPEeeIax, 3aBUCSIIUX OT MPUPOAHON HEOAHOPOAHOCTH MOYB, OCTABASACh B CPEIHEM
3a Mepuo] HaOJIIOJICHUM NPUMEPHO Ha OAHOM ypoBHe. OT/enbHble BbICOKHE 3HaueHUs (DOHOBBIX
MacCCOBBIX JIOJIEH XMMHUYECKUX BEIIECTB B MOYBAX BCTPEYAIOTCS PEIKO. 32 MHOTOJICTHUH TEPUOJ
HAOMIOJICHUI  TPEBBIIICHUE TPEACTbHO JOMYyCTUMBIX M OPUEHTUPOBOYHO  JIOIYyCTUMBIX
KOHIICHTPAINH XUMUYECKHX BEIECTB B MMOYBAX HAONIOJACTCS B €AMHUYHBIX CIIydasx, KOTOPbIE HE
CBSI3aHBI C TIPOMBIIIJICHHBIM 3arPsI3HEHUEM.

Ananu3 3HaueHuil QoHoBbIX MaccoBbix nosieir TIIIT B mouax Poccuiickoit denepammu
MO3BOJISIET OIICHUTh COCTOSTHUE TIOYB (JOHOBBIX PAlOHOB KaK OJaromoixyvyHoe.
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2.3. OuneHkKa coCTOSTHMSI XBOMHBIX JIPeBOCTOECB MeTOA0M MexayHa-
POJHOM COBMECTHOI NMPOrpaMMbl KOMILIEKCHOI0 MOHUTOPHUHIA

B paGote mpejcraBieHbl JaHHbBIE, MOJIYYEHHbIE B XOJ€ CHCTEMaTHYECKUX HaOJIIOACHUH,
MPOBOJUMBIX B paMKax MexayHapOJHOW COBMECTHOM MPOrpamMMbl KOMIUIEKCHOTO MOHUTOPWHTA
(MCII KM) / International Cooperative Programme on Integrated Monitoring (ICP IM) nox srunoit
KonBeHIMM 0 TpaHCTpaHUYHOM 3arpsi3HEHUH BO3yxa Ha Oonblnue paccrosiHus B EBpone. Monu-
TOPUHT COCTOsIHUSI JipeBocToeB EBpomeiickoit tepputopun Poccun meromamu MCIT KM ocy-
mectBisiercss cwiiaMmu OI'BY  «MuCTUTYT mnobanbHOrO KimMMara u skojoruu Pocrumpomera u
PAH» ¢ 1986 rona.

OcnoBHbiMU LieTsIMU MCIT KM sBrnsiroTcst:

- OCYLIECTBJIICHME MOHUTOPHHIA COCTOSIHHUSI SKOCUCTEM U BBISBIICHUE CBSI3U MX COCTOSIHUS C
(akTopaMu OKpy KaroIlel cpeibl ¢ 1eNIbl0 00eCeueHHs] HayYHbIX OCHOB JJIsi KOHTPOJISI BHIOPOCOB
3arps3HSIOIINX BEIECTB;

- IOCTPOEHUE UMUTALMOHHBIX MOJENIEH SKOCUCTEM, OLICHKA U MPOTHO3 U3MEHEHUH COCTOos-
HUS SKOCUCTEM O] BO3ACHCTBUEM MEHSIOUIETOCS YPOBHS 3arpsI3HEHUS CPEJIbI;

- BBIIBJICHHE QHTPONOTE€HHBIX TPEHIOB COCTOSTHUS YKOCUCTEM.

Taxoxe B 3aa4n MporpaMmbl BXOAUT (OPMUPOBAHHE HEMPEPBIBHBIX BPEMEHHBIX PSIOB pa3-
JUYHBIX IKOJIOTMUECKHUX MEPEMEHHBIX, JAHHBIE TAKOT'O TUIIA MOTYT OBITh UCIOJIL30BAHBI ISl MOJIE-
JIUPOBAHUS.

MOHHUTOPUHT COCTOSTHHEM 3KOCHUCTEM OCYIIECTBIISIETCS MyTeM H3YYeHHS OMOTHYECKUX H
abMOTHUYECKUX MapaMeTpoB dKocucTeM. K OMOTHYECKUM MOKa3aTeNsiM OTHOCSTCS Pa3IndyHble OHO-
uHAUKaTopbl. OmpeneneHne COCTOSIHUS OMOMHIMKATOPOB HEOOXOJUMO, TaK KaKk MMEHHO >KUBBIE
OpPTraHW3MBbl JAaI0T MHTETPUPOBAHHBIA OTKJIMK HAa M3MEHEHUs cpenbl oOuTaHus. OCyIlIecTBICHUE
MOHHUTOpPWHTA OHOJIOTHUECKUX TIOKa3aTeJel IMO3BONSET BBIIBUTH 3aBUCHMOCTH «BO3JIEHCTBHE-
OTKJIUK» B DKOCHUCTEMaxX, 4TO OCOOEHHO aKTyallbHO NMpH (HUKCAIMH KIMMATHUYECKUX M3MEHEHUN U
TPAHCTPAHUYHOTO MEepeHOca 3arpsi3HUTeNeH.

B xoxe Brmonnenust noanporpammbl «IloBpexnaenue neco» (FD) mpoBoaunach oneHka
COCTOSIHUSI XBOMHBIX JpeBocToeB Ha EBpomelickoil tepputopun Poccuu, B LlenTpanbsHO-JIecHOM
rocynapctBeHHoM mpupogHoM 3amoBennuke (RU13), Ilpuokcko-TeppacHoM TrocyaapcTBEHHOM
npupoaroM 3anoBeannke (RU04) m Ha TeppUTOpHHM TOCYAapCTBEHHOTO MPUPOIHOTO 3aKa3HUKA
perunonanbHoro 3HaueHust «Ilossapusiit kpyr» (RU16). MoHUTOpHHT OCyIecTBIsUICSA HA 2-X MOCTO-
SIHHBIX TPOOHBIX IUIOMIAJSNX B TPaHUIAX KAKIOH 0CO00 OXpaHsSeMOW MPHUPOTHOU TEPPUTOPHUU
(OOIIT). UccnenoBanust MpOBOAWINCH B JPEBOCTOSX €M eBporelickoit (Picea abies L.) u COCHBI
OObIKHOBEHHOW (Pinus sylvestris L.), A3MEPSIIUCh CIEAYIOIMNE MMapaMeTphl: ITUaMeTp CTBOJIA HA
BBICOTE TPY/IH, BBICOTA JEpEeBa, JJIMHA U MIMPUHA KPOHBI, BUAUMOCTb KPOHBI, MEXaHUYECKHE TO-
BpexaeHus, aedonuanus u genurMeHTanus. CoraacHo METOIUKE, OIIEHKA COCTOSHHS APEBOCTOEB
npoBoauThCs 1o napamerpam aedonuanuu (DF) u nenurmenranuu (DP). Pesynpratel Habmoze-
HUM 3a APEBOCTOSAMHU MpejicTaBiensl Ha Puc. 2.3.1,2.3.2,2.3.3

Jlns 3aBucUMoOcCTel Aedonranuy U 1enUrMeHTalud XBOU OBbUIM PacCUMTAHBI JIMHEHHbBIE KO-
3¢ ¢unmentsl koppemnsiuuu r-Ilupcona. JloctoBepHble KOPPEIALMH ITPUBEIEHBI B Ta0d. 2.3.1.

Kak mokasano B ta6u. 2.3.1, mist repputopuii RU04 u RU16 nedonmanus u genurMeHTanus
KPOHBI M3MEHSIOTCS CHHXPOHHO. TO €CTh MEXKI0JIOBbIE M3MEHEHHUs JAe(onnanui y COCHBI U eln
COIIPOBOXKJAKOTCSI U3MEHEHUEM JIETUTMEHTAIIMU TOTO e HAaIPaBICHMSL.

Ha Tepputopun 3akaznuka «I[lonspHbIil Kpyr» Takke CUHXPOHHO M3MEHSIIOTCSI TTOKa3aTean
000MX JIPEeBOCTOEB, YTO MOKa3aHO HA pHc. 2.3.1. DTO MOATBEpkKAaeTCs 3HAYUMBIMH KOA(PPHUITHECH-
tamu koppessiinu (Koaddunment koppensunu a1 1eNUrMEHTAlMd COCHBI M €M COCTaBIISeTCS
0,86, a nna gedonumaruu — 6omnee 0,9). Takum ob6pazoMm, Ha modepexrse beroro Mopst cocHa u eib
CXOJ/IHO pearupyroT Ha U3MEHEHUS OKPY’KaIOLIeH Cpebl.
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Tabnuua 2.3.1. 3Haunmble Ko3hprUMeHTbI Koppenauun r-NupcoHa pagoB gedonuaumm n genurMeHTaumnm
AN ApeBOCTOEB €y eBPONencKkon N COCHbl 0ObIKHOBEHHOM

KoadprumeHTtbl Koppensaumm (p = 0.05)

RUO4 RU16
R(DF&DP) R(DF&DP) R(DF&DP) R(DF&DP)
Picea abies Pinus sylvestris Picea abies Pinus sylvestris
0,861 0,698 0,649 0,748

st psaoB JaHHBIX Ae]onranuy u ASMUTMEHTAuN IpeBocToeB craniuu RU13 mocrosep-
HBIX KOPPETSIUi BBISIBICHO HEe Ob110. OYeBHIHO, 3TO CBA3aHO KaK C HEJOCTATOUYHOM UTMHOM PSIOB
nansbixX (BeimonHeHne FD naudanock 8 et Hazaxm), Tak u ¢ 0COOEHHOCTAMU TEPPUTOPUH HCCIE0-
BaHud. Tak, oHa W3 MPOOHBIX IJIOMIAJEH pacroyiaraeTcsi Ha OOUIMPHBIX 00JI0TaX, O0JIANAIOIINX
cnenuGUIECKUMI MUKPOKJIUMATOM U 31aUIECKUMHU YCIOBHUSIMHU.

JlaHHble U3MEHEHHUS MTPOUCXOAT CUHXPOHHO M OJHOHAIIPABJICHO Y COCHBI M €711 Ha CeBepe
ETP u pazHoHampaBiieHO Ha TeppUTOpUH HeHTpaidbHOW Poccun. IlomydeHHBIH pe3ylnbTaT CBHJE-
TEJIbCTBYET 00 ONpEAEISIONIeH PO JIOKAIBHBIX SKOJIOTHYECKUX YCIOBUI B Pa3BUTUHU IPEBOCTOEB
1 HEOOXOIMMOCTH JTaTbHEUIIIUX UCCIIECIOBAHHM.
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3. IOBEPXHOCTHBIE BO/bI

3.1. ®oHOBBIE YPOBHH 3arpsi3HAIOIIMX BelIECTB IO JAHHBIM CETH
CK®oM

Tskesble MeTaNIbI

B 2016 rony ¢oHOBOE conmepkaHue PTYTH, CBUHIA, KaJMHS B TMOBEPXHOCTHBIX BOJAX
OopIMHCTBA (POHOBBIX paifoHOB Poccuu cOOTBETCTBOBAIO MHTEPBAIaM BEITUYMH, HAOIIO1aEMBIX B
nocJiefHue Tofbl, U coctaBmwio s pryta 0,05 - 1,2 mxr/n, ceunma 0,5 - 2,1 mxr/mn, kagmus 0,01 -
0,7 Mkr/n (3a uckioueHrneM AcrtpaxaHckoro b3, rie KOHIIEHTpaluu KaaMusi U PTyTH CTaOMIBHO
BbIcOKM). Ha A3smarckoii tepputopun Poccun (hOHOBBIE KOHIICHTpAIMU TSDKEIBIX METAJUIOB, Kak
npaBmio, HIke, yem Ha ETP (tabm. 3.1.1).

Hectuuuas u [IAY

B 2016 rogy xonuentpaiuu cymmbl n3oMepoB JI/IT B moBEpXHOCTHBIX BO/IaX OOJBIIMHCTBA
(GoHOBBIX TeppuTOpuil (3a wHckIoueHHeM BopoHexxkckoro b3), Ha KOTOPBIX TPOBOISATCS
peryJsipHble W3MEpEeHHs, KOoNeOaauch BHYTPH JAHMAla3oHa HW3MEPEHHWH TMPOLUIBIX JIeT W He
npeBermany 150 ur/n. Konnentpamuu y-I'’XI[T B Gosbmieli wactu mpoO Takke HE TPEBBICHIH
150 ar/m.

B Boponexkckom b3 3a nmocneanue nBa roga cogepxkanue AT B moBEpXHOCTHBIX pPE3KO
yBEIUUMIOCh. OTCYTCTBHE 3aMETHOTO TEUCHHS HA PEKE M XapaKTep €€ MUTAaHUS B JICTHUN MEPHOL
BpeMeHHU (B OCHOBHOM, OOYCIIOBJICHHBI CTOKOM JIOKJIEBBIX BOJI) CBHICTEIBLCTBYIOT O Hamboee
BEpPOSTHOM €€ 3arps3HEHMH 3a CYeT BbIIajalolmx atMochepHbix ocankoB. Ilpu sTom
3a(pUKCUPOBAHHBIM B 3TOT nepuoj ypoBeHb KoHUeHTpauuu JJAT B peuHoli Boje sBisieTcs KpaiiHe
BbICOKUM (1104TH 33000 HI/7T) U HEAOMYCTUMBIM JIJISl YCIIOBUH JKU3HU BOJHBIX OPTaHU3MOB H PHIOBI.

Coneprxanue OeH3(a)mupeHa U OCH3MEpHIICHA B TIOBEPXHOCTHBIX BOAAX 3allOBEIHUKOB, KakK
¥ B TIpOIUIBIE TOABI, cocTaBuiio oT 0,5 mo 1,3 ur/m (Tabm. 3.1.1).

Jlist GOHOBOTO YPOBHS TSDKEIBIX METAJUIOB, MECTUIIUAOB, [TAY B MOBEpXHOCTHBIX BOJAX IO
nanHbM cetn CKOM, B Teyenue mocnenaux 10-meT coxpaHseTcsi TeHICHIUs CTaOWIM3alUU HX
KOHLICHTPALIHIA.

Tabnuua 3.1.1. PoHOBOE 3arpsi3HEHME NOBEPXHOCTHbLIX BOA, NO AaHHbIM ceTn KOM

3 Mepwoa CBUHeL,, MKr/n KagMmun, MKr/n PTyTb, MKI/n
anoBeAHMK .

HaGlopeHNi JmanasoH 2016 r | [Jvanason | 20161 JAmanasoH 2016 1
KaBkasckui b3 1982-2016 0,2-16,0 0,475 0,01-2,5 0,013 0,03-1,4 0,508
Mprokcko-TeppacHbiv b3 1987-2016 Hno-39,4 0,492 0,03-3,5 0,066 0,03-8,7 0,314
BaprysuHckmit b3 1982-2008 0,2-7,4 1,7* 0,01-1,5 0,09* 0,01-9,7 1,03*
AcTpaxaHckuit b3 1988-2016 0,16-128,0 0,713 0,1-5,5 2,027 0,022-74 1,118
BopoHexckuit b3 1990-2016 0,34-50 0,803 0,01-4,6 0,017 0,003-1,0 0,123
Annio 2002-2016 0,01-3,6 0,545 0,01-0,7 0,0236 0,01-0,097 0,0540
CMoneHcKoe noosepbe 2009-2016 0,15-6,0 2,058 0,03-0,67 0,054 0,01-3,5 0,208
barikanbckui b3 2011-2014 0,45-0,8* 0,61* 0,21-0,46* 0,294* 0,036-89* 17,88*
Bonkcko-Kamckuit B3 2012-2015 0,18-0,33 0,255 0,036-0,21 0,123 0,005-0,008* 0,007
LieHTpasbHo-necHol b3 1988-2011 0,2-66,6 0,8* 0,03-5,7 0,5* 0,03-0,5 0,2*
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Ta6bnuua 3.1.1. (OkoH4aHue) PoHoBOE 3arpsi3HEHNE NOBEPXHOCTHbIX BOA MO AaHHbIM ceTn KOM

Mepuoa beHs3(a)nupeH, Hr/n cymma-AAT, Hr/n y-IXry, Hr/n
3anoBegHUK .

HabloaeHNM JuanasoH 2016 r | [wmanasoH 2016 r JmanasoH 2016 r
KaBkasckui b3 1982-2016 0,05-8,9 0,900 Hno-370 147,967 Hrno-188,4 10,967
Mprokcko-TeppacHbiv b3 1987-2016 0,05-12,9 0,771 Hno-215,2 86,083 HMo-129,3 35,325
baprysuHckmit b3 1982-2008 0,05-16,3 1,0* 1,6-112,5 17,57* HMo-86,6 38,74*
AcTpaxaHckui b3 1988-2016 Hno-11,7 0,889 HMo-328 91,106 HMo-92 8,472
BopoHesxkckui b3 1990-2016 0,05-5,6 0,863 HMo-32628 8320 HMno-151,6 151,6
Anto 2002-2016 0,2-3,6 1,323 HMo-311,24 80,629 HMo-258,8 6,750
CMoneHCKoe noosepbe 2009-2016 0,16-0,88 0,49 HMo-288 60,43 Hno-29,1 9
Barkanbckui b3 2011-2014 0,05-1,64 1,06 1,6-112,5 17,57* HMo-86,6 38,74*
Boskcko-Kamckuit B3 2012-2015 Hno-0,5 0,45 0,8-151,7 150,30 HMo*
LleHTpanbHo-necHoM b3 1988-2011 0,05-22,0 1,3* HMo-15 HMo*

HNO - HUXe npedesia 06HapyKeHUsA

* - nocnedHee usmepeHue
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3.2. CocrosiHue, TeHICHIIMU ¥ JUHAMHUKA U3MeHeHHsI (P)OHOBOIO COCTO-
SAHUA NOBEPXHOCTHBIX BOX Poccuiickoit denepaunu. JlaHHbIe CTAHIMH
THAPOXMMHUYECKHUX HAOIIOACHUI.

Bacceiin A30BcKOro mops

B Teuenue GonpmHCTBa HAOMIOaeMBIX JIET BoAa p. Bopona B uepre r. YBapoBo xapakre-
pu30Banach Kak «ciabo 3arpsi3HEHHAS», B OT/AEIBHBIC TOJIBI KaK «yCIOBHO unctas». B 2016 r. ka-
YeCTBO BOJIbI PEKHM OCTaBaJIOCh Ha YPOBHE 2-T0 Kjacca KauecTBa («ciabo 3arpsi3HeHHas»). B mo-
cnennue asa rozaa (2015 r. u 2016 r.) HaOmiogaeTcss TEHACHIMS HE3HAUUTENFHOTO YXYIIICHHUS Ka-
YyecTBa BOJbI peKu B 3TOM cTBOpe. B 2016 1. Bo3pocna noBropseMocTs citydae npesbimieHus 11K
AMMOHMIHBIM ¥ HUTPUTHBIM HaM a30ToM OT 14 % u 0 % 1o 43 % u 29 %; cHu3miIace coeAMHEHMSI-
Mmu kene3a oT 57 % no 0 %. CpeaHerooBble KOHLUEHTPAILUH 3arpsI3HAIOMIMX BEIECTB ObLIM B OC-
HoBHOM Hmke I1/IK, 3a uckitoueHrneM aMMOHMHHOTO a30Ta, CPEIHEro0Bas KOHIEHTpaIHs KOTo-
poro He 3HaunTenabHO npesbimana [IJIK (puc. 3.2.1) makcumanbnas qocturana 2 TTJIK.

14 50 5
“— BIKS —+— XK ——a
——504 —8—Mg —i— MvHepaIVBaL A 45
12
40 4
10 5
08 30 3

=1

naK
n
w

0.6

A T 20
04

o e L RN e e e et e s e S S 05
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 004 . . . . ]
noa 2002 2003 2004 2005 2006 2007 2008 2009 2010 20011 2012 2003 2014 2015 2016

roR

Puc. 3.2.1 Vi3ameHeHue cpedHe20008bix KOHUeHmMpauutli OCHOBHbIX UH2PeOUEHMO08 U Ka4ecmeo 800bI p.
BopoHa 6 4epme 2. Yeapogo MHO201emHEM rriaHe
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Puc. 3.2.2 Vi3meHeHue cpedHe20008biX KOHUeHmMpauutli OCHOBHbIX UH2PeOUEHMO08 U Ka4ecmeo 800k p.
JlecHoli BopoHex, ebiwe 2. Mu4ypuHCK MHO20/1eMHEM rnaHe

Peka Jlecnoit Boponex, Beimie r. Muuypunck ¢ 2000 r. rona xapakrepu3zoBaiach B OCHOB-
HOM Kak «ciabo 3arpsi3HEHHas», B oTAenbHbie ToAbl (2011 n 2014 rT.) KaK «yciaoBHO 4HCTas». B
2016 r. Bozia pexu B JaHHOM CTBOPE OCTaBajach «ciaabo 3arpsi3HéHHOM», HO ¢ 2015 r. Habmogamach
HE3HAYuTeNNbHAs TEHACHIIMS yXyAIIeHUs1 KauecTBa BoAbl. B 2016 r. Bo3pocia MoBTOPsIEeMOCTb KOH-
nenrpanuu npeswimenns [1JIK ammonuiinoro azora ot 0 % o 33 %, mMakcumanbHash KOHIIEHTpa-
st gocturana 2 [1JIK, coenurennii xene3a — 3 TIJIK. CpemneronoBsie KOHIIEHTPAIIMHA OOJTBITHH-
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cTBa 3arpsi3Hstomux BemectB ObutH HIKe [1JIK oprannyeckux Bemects (o XIIK) u coequHeHmMit
xene3a HesHaunTensHO npesbimanu [1JIK (puc. 3.2.2).

Bacceiin Kapckoro mops

IIputoku o3epa baiikaa B 2016 r. ruapoxumudeckre HaOIIOSHUS TPOBOAMINCH HA YCTh-
eBbIX ydyacTkax 10 pek, BBIOpaHHBIX B KauecTBe (DOHOBBIX.

Bona pex I'osmoycrnasi, Byryabaeiika, b. Cyxas, Manrypuxa, MbicoBka, CHexHasl,
Boigpunas, Xapa-Mypun, Ytyauk B 2016 r. Xapakrepu3oBanach Kak «yCIOBHO YHUCTas»; p.
Capma xak «cmabo 3arps3HeHHasn». Boma pekx ['onoyctaas, MbICOBKa, 10 CpaBHEHHUIO C TIPEIBITY-
UM TO/IOM, YJIYUIIMIAach OT «Ci1abo0 3arps3HEHHOW» 10 «yCIOBHO 4uCTOI»; p. CapMa He3Ha4u-
TEJIPHO YXY/IIMIACh OT «YCJIOBHO YHCTOM» 10 «ci1ab0 3arps3HEHHOI»; OCTaIbHBIX PEK OCTallach Ha
ypoBae 2015 r. (puc. 3.2.3).

25 s 7.5 s
’ Knacc KavecTBaBomm  —o— BNK3 ‘ ’ knace kavecTea monu  —=—BNKS |

—— peHonw o H$NP ——— oMo e HONP
—a—N-NH4 —=—HN-NO2 . —— NN ——N-NO2 "
20 =—=—Feo —a—In 4 ; ———F —=—2n

——Cu

05 Q A _ ,\g ‘ 1 1
NN 2NN

0.0 4 ]
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 ron

a) p. lonoycrHas

2.5 5 5.0 5

KNACE KANOCTRA BOAM e BNKS —— pavonnl Knace KavecTBaBOAM  —o—BNKS ]
——peHanu —e—HONP
—— A ——H-NOZ

—a—2In

2.0

——Fe —=—Zn

—e—HenP —a—H-HNH4 —a—N-NOZ ’

—Cu

8 & il
1.0 0 t L
0.5 1.0 1
0.0 L 00 o

2002 2003 004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
rop ron
0) p. byrynbaeiika 0) p. Mvicoska
25 5
KNACE KavecTRa Boam  —— BMNKS —— erons
———HenP NN —a—N-NOZ
—=—Fe —a—In
.0 I
1.5 3

5 i
1.0 2 =
0.5 fa) o] 1

A‘/?’
00 .""-‘ _ Z-Q‘-__ - l o
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
ren
B) p. Capma

Puc. 3.2.3 IameHeHue knacca kayecmesa U cpedHe20008bIx KOHUeHmpayuli omoesibHbIX UH2pedueHmos u
riokasamersel ka4ecmaa 800kl npumokos balikana 8 MHO20/1emHeM rnfaHe
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HpkyTckoe BogOXpaHHIUIIE

B 2016 r. Boga UpkyTcKoro BogoxpaHWIMIIA BO BCEX MyHKTaX HAOJIOJICHUN XapaKTepU30-
Bajach KaK «yCJIOBHO YUCTAsD».

[To cpaBHEeHMIO ¢ MPEAIIECTBYIOUIMM T'OJOM, CHUYKEHUE CPEIHEr0JIOBBIX U MAKCUMAaJIbHBIX
KOHIleHTpanuii opranndeckux BemecTB (o XIIK), HedrenpomykToB B 2-5 pa3 Ha ydacTKe BOJIO-
xpaamnumia OI'TI-I Ucrok Anrapsr — m. [TaTpoHbI c11ocOOCTBOBAIO YIYUIICHHIO Ka4eCTBa BOJBI OT
«cnabo 3arpsa3HeHHoi» B 2015 r. 10 «ycinoBHO uuctoi» (puc. 3.2.4). Bona Bogoxpanunuiia B pai-
oHe I. pkyTck ocTanack Ha ypOBHE «yCIOBHO YHUCTas».

B 2016 r. B ctBOpe 0,5 kM Boiie OI'TI-1 McTtok AHraps! B BOJ€ BOJIOXPAaHUIIMILA TPEAETBHO
JIOTTYCTUMBIM YPOBEHb IMPEBBIIIATN CPEAHETOOBbIE U MAaKCUMAaJIbHbIE KOHIEHTpAIMH (eHoIoB (2
ITJAK u 4 TIAK), autputHoro azora (Hmxe [1JIK u 2 I1/IK), ocranbHble HHTpeIUEHTHI M TTOKA3aTEH
KauecTBa HaXOJWINCh Ha ypoBHe win Huke TTJIK.
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Puc. 3.2.4 NameHeHue Knacca kadecmea U cpedHe20008biX KOHUeHmpauuli omoersibHbIX UHepedueHmos u

riokasamerneli kKayecmsa 800bI Mipkymckozao sodoxpaHunuwa, OfTI-1 icmok AHeapb! 8 MHO20/1IeMHEM
nnaHe

Bacceiin BocTouno-Cudnpckoro mops

Peka Jlena. Boaa pexu Jlena B BepxHeM TeueHHH B cTBOpE p.n. Kauyr B mociegHue rojisl
CTaOMIM3UPOBAIOCH HA YPOBHE 2 Kiacca «cinabo 3arps3HeHHas». CpeaHerooBble KOHIICHTPAun
COCIMHEHUN METaJIOB, HEPTENPOAYKTOB, aMMOHMIHOTO a3oTa He npesbimanu [1JIK, aurputHOTro
azora cocrassu 1,5 ITJK (puc. 3.2.5).
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Puc. 3.2.5 VismeHeHue cpedHe20008bix KOHUeHmMpauuti omoerbHbIX UHepedueHmos U kayecmsa 600kl p.
JleHa, p.n. Kadye 8 MHOo20r1emHem rnaHe



B ctBope 1. YcTb-KyT KauecTBo BOJIbl B MHOTOJIETHEM IUIAHE XapaKTepU3yeTcs: KoyieOaHus-
MU B mipenenax 1, 2 u 3 KiaccoB, B MOCIEIHUE TObI CTAOUIN3UPOBAIOCH HAa YPOBHE 2-TO Kjacca —
«cnabo 3arps3HeHHask» Boja. B teuenne 2013-2016 rr. cpeiHeronoBble KOHIEHTPAIMK B BOAE PEKU
He npesblmanu [IJIK: coenuneHunii xenesa, MeIu, HUKeNIs, aMMOHUITHOTO U HUTPUTHOTO a30Ta;
HeprenpoaykroB — 1,5 TIJIK. (puc. 3.2.6).
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Puc. 3.2.6 VismeHeHue cpedHe20008bix KOHUeHmMpauyul omoesibHbIX UHepedueHmos u kayecmsa 600kl p.
JleHa, 2. Yemb-Kym

Bacceiin Tuxoro okeana

Pexu o. Caxanun. M3ydenue (oHOBOTO 3arpsi3HEHHs] MOBEPXHOCTHBIX BOJ 0. CaxanmuH
MIPOBOJIMJIOCH Ha TMpuUMepe OOOCHOBAaHHO BHIOpaHHBIX yuacTkoB p. Porarka Bbime r. HOxHo-
Caxanunck, p. [IpaBna Beime 1. [IpaBaa. B 2016 r., kak ¥ B npeAmIecTBYOUUNA MHOTOJIETHUH T1e-
PHOJI, OPTaHU30BAHHBINA COPOC CTOYHBIX BOJ B 3TH PEKU OTCYTCTBOBAJ.

Pexa Porartka, nputok p. KpacHocenbckas B Oacceitae p. Cycysi, HaOmogaeTcst Ha GoHO-
BOM yuacTke BbIe I. KOxxno-Caxanuuck. [1o 0CHOBHOMY XMMHUYECKOMY COCTaBY BOZa PEKH OTHO-
CUTCSI K THIPOKApOOHATHOMY KJIACCY TpYIIe Kajablus. MUHepanu3aius BOJIbl HEBBICOKAs, BapbH-
poBana ot 46,0 mr/n o 72,0 mr/n, B cpeanem coctarisist 60,7 mr/in. CoaepkaHue B3BEHICHHBIX Be-
HIECTB B BOJIE CYIIECTBEHHO CHU3WIOCH U B 2016 r. He mpesbimano 6,0 mr/n. KonuenTparuu pac-
TBOPEHHOT'O B BOJIE KMCJIOpo1a Koebanuch B mpenenax 8,80-13,4 mr/m.

[To-pexxHeMy HEBBICOKMM OBLIO cojaepxaHue B Bojae opraHudeckux BemiecTB (rmo XIIK),
KOTOpO€ XapaKTEepU30BAJIOCh 3HAUYEHUSIMHU HW)KE€ HOpPMaTUBHOro B mpenenax 3,10-14,3 mr/n. Bos-
pocia ycToHUMBOCTh HEBBICOKOMU, mpu 3HaueHusX BIIKs Huxe 2,60 Mr/i1, 3arpsi3HEHHOCTH BOJBI P.
Poratka snerkookucisieMbIMu oprannueckumu BemectBamu (1o BIIKs).

B teuenmue 2016 r. B Bome p. Poratka orcyrcrBoBanmu denons, ACITAB, HuTpuTHBIN a30T,
COCIMHECHMS HHKeEIs. B mpesenax HOPMATUBHBIX TPeOOBaHMN CTAOMIM3MPOBAJIOCH COJEPIKAHUE B
BOJIC Ha 3TOM y4YacTKe HEPTENpOayKTOB, aMMOHUHHOTO a30Ta, GochaToB, COCNMHEHU CBHHIA U
kagmusi. HeCKoIbKO CHU3WIINCH KOHIIEHTPAIIMK B BOJE COCTUHEHMH JKele3a U MapraHiia, Bo3pocia
3arpsI3HEHHOCTh COCTMHEHUIMHU Meau (puc. 3.2.7).

B TeueHue nocienHux AEBSATH JIET KaueCTBO BOJbI p. Poratka BapbHpoBasio B IOCTATOUYHO
y3KOM JIHara3oHe «caabo 3arpsi3sHEHHBIX» BOJ 2-TO Kiacca M CTaOMIM3UPOBAIOCH B 3TUX Ipeeax
uB2016T.

Peka IlpaBaa naGmomaercss Ha ydactke Beimie 1. [IpaBaa, Bnagaer B Tarapckuii mpoJiuB.
[To OCHOBHOMY XMMHMYECKOMY COCTaBY BOJa OTHOCHTCS K THAPOKApOOHATHO-CYJIb(AaTHOMY Kilaccy
rpynne Hatpus. Munepanuzanus Boxabsl p. IIpaBaa Beime n. Ilpasna B 2016 r. konebanach oT
63,0 mr/n 1o 161 mr/n, B cpeanem coctaBisiss 102 mr/n. Konnentpanuu B Boae CyabpaToB HE Tpe-
Bbimanu 35,6 mr/n. Causmnocs B 2016 r. comepkaHie B BOJIE B3BEIICHHBIX BEIIECTB B CPEIHEM 0
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44,7 mMr/n m MakcUManbHOW KOHIEHTparuu 149 mr/n. KoHIeHTpanun pacTBOPEHHOTO B BOJIE KHC-
Jopoja kojebanuck B Teuenue roga ot 7,80 mo 13,2 mr/m.
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Puc. 3.2.7 NameHeHue Knacca kadecmea U cpedHe20008biX KOHUeHmpauuli omoersibHbIX UHepedueHmos u
rnokaszamersel ka4yecmea 600b! p. Poeamka e cmeope 8biuwe 2. KOxxHo-CaxanuHcK 8 MHO20/IeMHeEM rriaHe

OtcyrcTBoBanu B Boze peku ¢enonsl, ACIIAB, coenuneHust HUKens ¥ Maprania. Y MeHb-
ek 1o Huke 1K konnenTpanuu B Boje p. [IpaBna coennuennii muaka u kaamusi. Heckonbko
BO3pOCIIa 3arPSA3HEHHOCTh BOJBI COCTUHEHUSIMU MEJIH, JKeJe3a, JIETKOOKUCIISIEMbIMA OPTaHNYECKH-
mu BemectBamu (o BITKS) u oprannuyeckumu BemectBamu (o XIIK) (puc. 3.2.8). Ilpeumymie-
ctBenHo Hiwke [T/IK ocranmock B 2016 1., coepkanue B Boje peku HE(QTEIPOTyKTOB.
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Puc. 3.2.8 VismeHeHue knacca kadecmea 800bI U cpedHe20008bIX KOHUeHmMpauulti omoesibHbIX UHepeOueH-
moe u nokasamerneu kayecmea 800bI p. [lpasda 8 cmeope ebiwe 2. [[pagda 8 MHO20eMHeM riaHe

KauectBo Bozp! p. IlpaBna Beie 1. [Ipaaa B 11€70M CyIIecTBEHHO HE U3MEHUIIOCH, CTa0u-
JU3UPOBAIIOCH B Npe/ieax 2-ro Kilacca U XapakTepu30BalIoch «c1abo 3arpsi3HEHHON BOAOH.

IMonyoctpoB Kamuarka. M3yueHne pOHOBOTO COCTOSHUS PEUHBIX BOJ IOJIyOCTPOBA IPO-
BojMioch Ha p. Kamuatka, 0,8 kM Ha ceep ot c. [lymmno; p. bepur B ctBope 2,5 kM K 3anagy oT C.
[Tymmno; p. bonemas (beictpas) Beime ¢. Manku. B 2016 r., kak ¥ B MpeIIecTBYIOIUNA MHOTO-
JIETHUI TIepUoJI, OPraHM30BaHHBIN COPOC CTOUHBIX BOJ] B 3TH PEKU OTCYTCTBOBAJL.

Pexa Kamuatka. [TynkT HaGmonenuit c. [lynmHo pacnonoskeH O0J1M3K0 K HICTOKaM PEeKH Ha
paccrostHuM 688 KM OT yCThsl. [I0 OCHOBHOMY XMMHYECKOMY COCTaBY BOJABI PEKHM OTHOCUTCS K Ma-
JIOMUHEPAIN30BaHHBIM, TpyIie Kanbius. B 2016 r. MuHepanuzaiusi BOJbl BapbupoBaia B OUYCHb
y3koM pauanazone 41,8-59,8 mr/n. KoHueHTpalmy pacTBOPEHHOTO B BOJE KHUCIOPO/AA COCTaBIISIN
8,42-10,8 mr/n npu HebonbioM Aedurure HachimeHus 1-8 %. ITo kauecTBy Boja pekH ocTajach B
KaTeropuu «ciaaldo 3arps3HEHHAN.
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Kak u B TeueHue aecsTv npeecTByOMuUX jeT ciydau npesbimenus [1/IK ormeuanu aunis
o 2-3 BemiectBaM. [lo-npexkHeMy OTCyTCTBOBaa 3arpsA3HEHHOCTh BOAbI p. KamyaTka k ceBepy ot
c. [lymuno oprannueckumu Bemectsamu (1o bIIKs u XIIK), coequnenusimu a3ota, »enesa, Kaji-
musi, pocdaramu.

Camzunch B 2016 1. KOHIIGHTPAIMK B BOJIE COSTMHEHUIM MEJIM M CBHHIIA B CpeaHEM 10 3,5
n 0,55 ITJIK. Heckonbko Bo3pocna, B cpennem jgo 5 I1/IK, 3arps3HeHHOCTh Ha 3TOM Yy4acTKe
HePTEeNpOoyKTaMH.

Peka Bepm B poHOBOM cTBOpE K 3anaay ot c. [Tymuno B 2016 1. mo-npexHeMy XapakTepu-
30BaJlach KaK «cjaado 3arpsi3HEHHAs» U COOTBETCTBOBaJIA 2-My Kjlaccy kadectsa (puc. 3.2.9).
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Puc. 3.2.9 VIameHeHue knacca kayecmesa u cpedHe20008bIx KOHUeHmpayuti omoesibHbIX UH2pedueHmos u
riokasamereti kayecmea 800bI p. bepw 8 cmeope c¢. [TywuHO 8 MHO20/IEMHEM M1aHe

OtcytcrBoBana B 2016 1. 3arpsi3HEHHOCTH BOJABI PEKU B MyHKTE C. [IyIuHO OprannyeckuMu
BemiectBamu (1o BIIKs u XIIK), aMMOHUITHBIM U HUTPUTHBIM a30ToM, docharamu u ACITAB, co-
€AMHEHUSIMH JKeJe3a, CBUHIIA, KaJMHUSL.

Heckonpko yBenmumiInch KOHIEHTpaluu B Bojae p. bepin B poHOBOM CTBOpe coearHEHMIA
MeJM, OTMEYaBIIMecs Ha MUKe 1moioBojbs. CopepxaHue coequHeHU Meau B p. bepir B cpeanem
IIPU 3TOM U3MEHUJIOCh He3HaunTeNnbHO U npeBbicuiio 11K B 4 paza.

[ToBbicunacek B 2016 r. B cpeanem no 8 [1JIK 3arpsizHeHHOCTH BOABI p. bepin k 3anaay ot c.
[TymuHO HEPTENPOyKTaMHU.

Pexa boabmas (bbicTpasi) Ha pOHOBOM y4acTke BbIlIe ¢. MalIki TakKe XapaKTepu3oBa-
Jach POCTOM 3arps3HEHHOCTH BOJBI Hedrenpoaykramu B cpemneM no 3 [IJIK u yBenuuenuem
BCTPEYAEMOCTH CIIy4aeB 3arps3HEHHOCTH 10 86 %.

[To-mipe’xHEMy OTCYTCTBOBAJIA 3arPS3HEHHOCTD BOJIBI PEKM OPTaHUYECKUMH BEIIeCTBaMH (110
BIIKs u XIIK), ¢ocparamu, ACIIAB, aMMOHUITHBIM U HUTPUTHBIM a30TOM, COEIMHEHHUSIMH Kaj-
MUSL.

Cy1iecTBeHHO HE M3MEHIIIACH TIEPUOINIECKH HAOIIOIAI0NIASsICS HEBBICOKAs 3arPSI3HEHHOCTh
BOJibI peku B 2016 r. coenuHeHusIMU 1IMHKAa U cBUHIA. HesHauwTenbHO cHu3uiuch B 2016 r. B
cpennem 1o 7 I1JIK xonmenTpaiuu B Bojie HeHOIOB.

Heckonpko noBbicuiIachk U npuoOpena 6ojiee yCTONUMBBIA XapaKTep 3arpsi3HEHHOCTh BO/IbI
peku HeTenpoayKTaMu, CpeTHETr0I0Basi KOHIEHTpausi KoTopbix B 2016 r. mpessimrana [1/IK B 3
pasa. [lo kauectBy Bona p. bonbmas (beictpas) B ctBope 0,5 kM Bbime ¢. Manku XapakTepu3oBa-
JIaCh KaK «3arpsi3HEHHAs».
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3.3. Conep:xaHue OCHOBHBIX KHCJI0TO00OPA3yOIIMX BelIeCTB B 10-
BEPXHOCTHBIX BOaX HA cTaHUusAX MOHUTOpUHIra EAHET

B paiionax pacnonoxenusi craniuii cetn EAHET na tepputopun Boctounoit Cubupu u
JansHero Bocroka nmpoBoasTcs HaOMIOAEHHS 110 MPOTrPaMMe MOHUTOPHUHIAa XUMUYECKOTO COCTaBa
MMOBEPXHOCTHBIX BOJI C IEJIbIO MOJYYSHHsI NaHHBIX ISl OLIEHKH BO3JCHCTBHS KHUCIOTHBIX BBITIAJIE-
HUN Ha 3KOCHCTEMbI BOJOEMOB M MaybiX peK. OCHOBHbIE MPUHILMIIBI OPraHU3AMK HAOIIOACHUIMA
pa3paboTaHbl C UCTIOIH30BAHUEM OIBITA IPOrPaMM MOHHUTOPHHTA B paMKax eBporeiickoit Konsen-
MU TI0 TpaHCTpaHWYHOMY 3arpsizHeHuto Bosmyxa (ICP-Waters, ICP-IM), pernonanbHBIX ceTei
MOHUTOpPHUHTIA psiia CTpaH, BKIoyass Poccuio, U JTOJTOCPOYHBIX HCCIIEAOBATEIbCKUX MPOEKTOB B
Esporne u fInonumn.

Ha Teppuropun Poccuu monrocpodnbie HaOMIOIEHUS BEAYTCS HA JIBYX BOIHBIX OOBEKTaX:
p. [lepeemnasi, Gacceitn 03. baiikan, B pernoHe pacroyioK€HUs] CTAaHIIMH aTMOC(HEPHOTO MOHHTO-
punra EAHET Jluctesinka, u p. KomapoBka, mputok p. PaznonpHas (6acceiin SmoHckoro Mops), Ha
cranuu [Ipumopckas. O0mue XxapakTepuCTUKH BOJOTOKOB M UX BOJOCOOPHBIX 0AcCEHOB MpuUBe-
nensl B O030pe 3a 2011 r, B exxeronnukax ganHsix EAHET u 2-m Ilepuoanueckom otuere o co-
CTOSIHUH KHCJIOTHBIX BbINACHUMN B Bocrounoi Azun (2011,
http://www.eanet.asia/product/index.html).

B 2016 rony mis pexn KomapoBka Ha0J1t0/1a710Ch TIOBBIIIIEHHOE COEpKAHUE KUCITOTOOOpa-
3YIOIIMX COEIMHEHUNW M MAKpOMHOB IO CPAaBHEHHIO CO CPEAHMMH MHOTOJIETHUMU 3HAYCHUSIMHU.
s pexu IlepeemHast He ObLIO BBISIBIICHO CYIIECTBEHHBIX OTJIMYHIA YPOBHSI COJIEPKAHUS KHCIOTO-
o0pa3yronux COSTMHCHU 1 MAaKPOMOHOB OT CPETHUX MHOTOJIETHUX moka3zaTenei (Tabm. 3.3.1).

Ta6nuua 3.3.1. CpegHne MHOroneTHMEe KOHLEHTpauMM OCHOBHbIX MOHOB M AMana3oH UX U3MEHEHUI B No-
BEPXHOCTHbIX BOAax BOAOTOKOB B panoHax ctaHumn EAHET B 2007-2016 rr.

. Komapogka (Mprmopbe . MepeeMHas (6accenH o3. barkan
BewecTBO (M3Me- P P (Mip Pbe) P P ( )
CpepgHee AnanasoH AnanasoH
paemMoe coegm- o CpegHee o~
HeHue) MHOrosieTHee 2016 r H3MepeHnm nsMepeHnm
(2007-2016) | MHoroneTHee 2016 r (2007-2016)
pH 7,0 6,7 6,5-7,5 6,7 6,8 6,4-7,2
S0.Z, me/n 11,7 14,2 3,6-16,3 10,9 11,1 6,4 -15,4
NO;, M2/ 7 1,5 3,7 0,1-6,1 0,71 0,70 0,18 - 1,29
NH,", me/n 0,20 0,24 0,01 - 1,03 0,03 0,01 Hno - 0,25
Ca™, Me/n 8,3 8,8 6,4 - 10,4 4,8 4,9 3,0-6,3
Mg=, ma/n 2,2 2,0 1,5-3,3 0,87 0,85 0,50 - 1,30
NO,", me/n 0,03 0,02 Hno - 0,12 0,002 0,002 Hno - 0,08

Kucnomnocms nogepxnocmmnuix 600

3a uccneayemMblil Iepruoi cpeHerojoBeie 3HaueHus: Bennunubl pH Bosbel B p. Ilepeemuoit
M3MEHSIIOCH B Mpenenax ot 6,6 10 7,0, mpu cpeiHeM MHOToJieTHEM 6,7 U BapualUsIMU U3MEPEHHBIX
3HaueHuit ot 6,4 no 7,2 en. pH. B ceonHOM X0/1¢ Hanbosee BHICOKHE 3HaYEHUsI HAOIIOAA0TCs Jie-
TOM: cpeaHee 3a MHoroJieTHU# nepuon 7,0. Cpennee 3HaueHune pH miis 3umbl okoso 6,6, Hanbosee
HU3KHE 3HaYeHUs HaOJI0JalINCh BECHOM.

B Ilpumopse B Bogax p. Komaposka B 2016 roay HabmogaeTcsi yBelIMueHUE YPOBHS KHUC-
JIOTHOCTH, 3Ha4YeHUs Kosnebanuck ot 6,5 1o 7,0 en. pH. Cpeanee 3a rox coctaBuiio 6,7, 4ToO SBISET-
cs1 caMbIM HM3KHM 3HaueHUeM mokasarens 3a nepuoj 2007-2016 rr.

st p. KomapoBku He HaOMIOAaeTCs 3HAUYUTEIBHBIX pa3nuuil BennunHbl pH Mexmy ceso-
HaMU ¥ BBIPAKEHHOTO MHOTOJIETHETO BHYTPUTOJOBOIO XOJa 3HAUCHU: Cpe/lHee 3HAaUeHHE I Ce-
30HOB cocTasiseT 7,0+0,1 en. pH. Tem He MeHee, Kak PaBUIIO, JIs KOHIIA BECHBI XapaKTEPHO He-
KOTOpOE CHIKeHue 10 6,6— 6,9 en. pH.

[To pesynpraram HabmomeHuit 3a 2007-2016 TT. TPOIOIKAIOTCS OTMEUYCHHBIC paHee TEH-
JICHIIMU: BBIPAXKEHHBIM pOCT KUCIOTHOCTH BOJIbI B p. KomMapoBka, U B cpeiHeM IPUMEPHO OJIMHAKO-
BbI ypoBeHb 3HaueHui B p. [lepeemnas (puc.3.3.1). OgHaxo, st HAJEKHOTO ONPEIEIIEHUS KOJIH-
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YCCTBCHHBIX XapPaKTCPUCTHUK M3MCEHEHUH KHUCIIOTHOCTH HGO6XOI[I/IMBI boitee JJIUTCIIBHBIC PAJIbI 13-
MCpPCHUA U, BOBMOXXHO, boiee CIICHHUAJIM3UPOBAHHBIC JC€TAJIbHBIC PACUYCTHI.

7.6

7.4

7.2 1

7.0

6.8 -

6.6

6.4

6.2
~#— pH p.Komapoeka == - pH p.Nepeemuan

6.0

3Iuma |
BecHa |
neto
3uma
3uma |
BECHa
nerto |
OCeéHb
3uma |
BECHa
neto |
OCeHb |

2
1
=

3umMa
BECHaA |
neto |
OCeéHb
ELLCI
3uma |
BeCHa
neto |
OCEHb
BECHa

oceHs |
0OCeHb

2007 2008 2009 2010 2011 2012 ‘ 2013 2014 2015 2016

Puc.3.3.1 TeHOeHyuu usmeHeHusi pH 8 nosepxHocmHbix 800ax Ha cmaHuusix EAHET e lNpumopbke u 6 pau-
oHe 03. balkan.

Cooepircanue cynvghamos

B 2016 rony cpenneromoBoe conepkanue cyiabdparoB B Boje p. Komaposka cocraBuio 14,2
MT/JI, 94TO SIBJIIETCS MAaKCHMaJbHBIM IMOKa3zareneMm 3a nepuon HaOmonenus 2007-2016 rr. Ilpu
9TOM B TEYECHHE TOJla 3HAYCHUS U3MEHSIINCh OTHOCUTENBHO c1abo, ot 12,7 mo 16,3 mr/a (B npene-
nax 15% ot cpennero). lns p. Ilepeemnast cpeiHerofoBasi KOHIEHTpanus 0JiM3Ka K CpeIHEMY MHO-
rojgetHeMy 3HadeHuto (Tabmuma 3.3.1), mpu 3TOM HMHTEpBaJl W3MEHEHHH Tak)Ke OCTaBajlcCs Ha

YpOBHE XapaKTEepHbBIX 3HaYeHud ot 7,7 1o 12,6 mr/m.
18,00

16,00

14,00 | -2007

- 2008
12,00 = 2009
-
10,00 2010
= 2011
8,00 = 2012
w2013
6,00
= 2014
4,00 2015
= 2016
2,00
0,00

3uma BEeCHa neto OCeHb

1400 - 2007
m 2008
12,00 2009
10,00 = 2010
- 2011
8,00 m2012
= 2013
6,00
m 2014
4,00 2015
= 2016
2,00
0,00

3uma BeCHa nero oceHb

Puc.3.3.2 Ce30HHbIe U3MeHeHUs1 KOHUeHmpauyuul cynbghamos (ma/n) e eodax p. lNepeemHas (criesa) u p.
Komaposka (cripasa) e 2007-2016 2a.

B ropoBom xojie koHueHTpauuii it p. KoMapoBka OTCYTCTBYIOT TTOBTOPSIFOLIUECS €XKETrol-
HO C€30HBI ¢ MUHMMAJIbHBIM 3HA4€HUEM, Tora Kak ais p. [lepeeMHO MOKHO OTMETUTH BBIPAXKEH-
HOE€ yMEHbILICHHE KOHIIEHTpAIUii B BeCeHHHE Mecsbl. 3a Bech nepuoa 2007-2016 rr. aGcontoTHbIe
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MUHUMAaJIbHBIC W3MEPEHHBIC 3HAYCHHS cocTaBwim 3,57 misa pexku KomapoBka (B JIETHUH TepUO.
2010 roma) u 6,37 mr/n nns pexu Ilepeemuas (B Becennuii nepuoa 2011 roma). AGCOMOTHBIE MaK-
CUMaJIbHbIC M3MEPEHHBIC 3HAUYeHUsl cocTaBwiu 16,27 mist peku KomapoBka (B BeCEHHHIA TEpUOT
2016 rona) u 15,44 mr/n nns pexu [lepeemuas (B Becennuit nepuon 2010 roga) (puc. 3.3.3).

Cooepocanue numpamoe

B 2016 rony cpenneromoBoe cojep:kanue HUTpaToB s p. KomapoBka Tak:ke BO3pocCio U
cocraBuwio 3,67 Mr/i, 4ro 6osee yeM B JBa pasa BbIIIE YPOBHS CPEIHEMHOTOJIETHUX 3HAYCHUH U
ABJISIETCS MAaKCHUMaJIbHBIM 3HaY€HUEM 3a Bech nepuos HaOmonenus. s p. Ilepeemuas 3HaunTeIb-
HBIX U3MEHEHHUH HE OTMEYeHO. B 11emom, nHTepBasl U3MEHEHU N3MEPEHHOTO COJEPKAHHS HUTPAT-
oB B p. Komaposka cocrasnser ot 0,10 mr/m g0 6,15 Mr/a, 9To 3HaYUTEIHHO OOJIBIIE, YeM IS P.
[Tepeemnas (ot 0,18 mo 1,29 mr/m), a cpeaHue MHoOrosieTHUE 3HadeHHs coctaBisaoT 1,49 u 0,71
MI/71, cooTBeTCTBeHHO. {715 p. [lepeeMHas B ToO10BOM X0/i€ SIBHO MPOCIIEKHUBAETCS 3aKOHOMEPHOCTh
CHIDKEHUS KOHIIGHTPALIUU B JIETHE-OCEHHMI niepuo. B cezonHOM X0z€e p. KomapoBka OTCyTCTBYIOT
YEeTKHe 3aKOHOMEPHOCTH, TEM HE MEHEe, B HEKOTOPBIE TOBI MPOCIEKUBACTCS CHIDKEHHE COZepKa-
HUSI HUTPATOB B JICTHUH 1 oceHHUI ce30HbI (Puc. 3.3.3).

[To pesynpratam usmepenuit B 2007-2016 rr. ansa p. Ilepeemuass orMeuaercss TEHACHIIMS
CHIDKEeHUsl copepskaHus HutparoB. s p. KomapoBku HaOmionaeTcsi MOBBILIEHHE COJEPKAHUSA
HUTPATOB B BOJE, OJHAKO CTATHCTUYECKH OOOCHOBAaHHAs 3aBUCHUMOCTH IPOJIECKUBACTCS CIIa00
(puc.3.3.4).
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= n2016

Puc.3.3.3 BHympuzodosbie usmeHeHUs KOHueHmpauul Humpamos (ma/n) e p. lNepeemHas (cneesa) u p.
Komaposka (cripasa) e 2007-2016 ea.

Ocnognvle KAamuoHvl

Cpennee coiep>kaHle HOHOB KaJIbLIMs, SIBJISIOLIErOCs NPe00IalatoliuM U3 KaTHOHOB, IS P.
Komaposka B 2016 roxy moBBICHIIOCH, JOCTUTHYB MAaKCHUMAaJIbHOI'O CPEJIHEr0JI0OBOTO 3HAYEHMS 3a
nepuoa HabOmronenuid 8,85 mr/m, mpu cpemHem MHoroneTHem 8,27 wmr/n. ConxepskaHue MarHus,
HA000pOT, HE3HAUUTENbHO cHU3MWIOCh. st p. IlepeeMHast, conepkanue KajablMs U MarHusi ocra-
JMCh B Ipefesax MHOIOJETHUX KosiebaHuil. B 1enoMm, ypoBHM KOHLEHTpalUuil MOHOB KalbLUs U
Marnus B Boze p. KomapoBka 3HaunTENBHO BhIIIE, 4eM B p. IlepeemHast.
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Puc.3.3.4 TeHOeHyuu U3MeHeHUs1 KOHUeHmpauyul Humpamos (Ma/f1) 8 M08epXHOCMHbIX 800ax Ha cmaHyu-
x EAHET e lNpumopbe (p. Komaposka) u e patioHe 03. batikan (p. lNepeemHasi).
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lMpumopse (p. Komaposka) u e patioHe 03. batikan
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