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[Mpeagncnosue

MpeAacTaBfieHHble B M3JaHWMM 06GO6LLEHHBIE XAapPaKTEPUCTUKU M OLEHKM
COCTOSIHMA AaBUOTUYECKOM COCTaB/IslOWEN NpUPOAHOM cpeabl (aTmocdep-
HOrO BO3JyXa, NMOBEPXHOCTHLIX BOA M MOYB) MOJYYEHbI MO AAHHBIM MHOIO-
JIETHUX HabJIIOAEHMM FOCYJApCTBEHHOM CETM, ABNAIOLENCA OCHOBOM OCY-
LEeCTB/IEHMS MOHMTOPMHIa COCTOSIHUA OKpYy)Katowen cpelbl B Poccuickom
depepaumu.

Pe3ynbTaTtbl aHa/M3a AaHHbIX MOHMTOPMHIA C YY4ETOM MPUPOAHBIX 3aKO-
HOMEPHOCTEMN M BbIBOAbI O COXPAHEHMM BbICOKMX YPOBHEM 3arpsAsHeHus aT-
MoccdepHoro Bosayxa B ropoAax CTpaHbl M MOBEPXHOCTHbIX BOJA MHOMMX
BOAHbIX O6BHEKTOB (C OLEHKOM MPUOPUTETHOCTMU CYLLECTBYIOLMX NPO6IAEM)
ABNIAIOTCSA BaXKHbIM 3/IEMEHTOM MH(OPMALMOHHONM NOAAEPKKM peasim3aumu
3a/lay rocyapCTBEHHOrO HaA30pa M KOHTPOS 3a MCTOYHMKaMM BbIGPOCOB
M C6pOCOB BPEHbIX BELLECTB B OKPYKAIOLLYO Cpeay.

MoaroToBneHHaA MHMOPMALMS OPUMEHTMPOBAHA TaKXKe Ha ee WMCMo/b30-
BaHME A1 KOMM/IEKCHOM OLIEHKM MOCAEACTBUM BAUAHUA HEGNArONPUATHBIX
(baKTOpOB OKpY:KaloLWeN Cpefbl Ha 340POBbe HACENIEHUS, HA3EMHbIE U BOJ-
Hble 3KoCMCTeMbl. MHdopMauma 0 AMHaMMKe U (DaKTUYECKMX YPOBHSAX 3a-
rPA3HEHUS MO3BOJISET MCMNO/Ib30BaTb 3TM JaHHble ANS OUEHKM 3hdeKTUB-
HOCTM OCYLLECTB/IEHMS NPUPOLOOXPAHHbBIX MEPOMPUATUI C YH4ETOM TEHAEH-
UMM U AMHAMMKM NPOMCXOAALMX U3MEHEHMM.

Foreword

The summarized conditions and diagnostics of the state on abiotic en-
vironmental media (atmosphere, surface waters and soil) presented here-
inafter were obtained from long term measurement data provided by gov-
ernmental networks being as the basis for implementation of environment
monitoring in the Russian Federation.

The evaluation of monitoring data done taking the conformity to the
laws of nature into account had provided the results and conclusions on
ongoing higher levels of atmospheric pollution in cities and of waters in
many fresh water subjects including the priority appraisal on current
problems. They are to be a key element of information support for the
accomplishment of the tasks to perform governmental superintendence
and control on sources of harmful pollutant emission or discharge into
environment media.

This information was prepared to be used also in integrated assessment
regarding the consequences of harmful environmental factor impacts on
human health as well as on terrain and aquatic ecosystems. The
contemporary information on observed pollution levels and their dynamics
is allowable to be used for evaluation on implementation efficiency of
environment protection measures taking into account the tendencies and
dynamics of ongoing changes.

Pykosogutenb Pocrngpometa A.N.Beapuukmi
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1. MHDOpMaLUOHHbBIE MOTOKM AAHHbIX MOHUTOPMUHIa
3arpsA3HEeHUs OKpYKalwllen cpebl

CucteMa  MOHWUTOPMHra  3a-
rpA3HEHMS OKpY:KawLlen cpeabl
MOCTPOEHA MO WEpPaAPXUYECKOMY
npuHuuny. Ha  pucyHke 1.1,
npeactaBneHa cxema MWHpopma-
LIMOHHBIX MOTOKOB JaHHbIX MOHM-
TOPUMHra 3arpssHeHMA NPUPOAHbIX
cpes PocruapomeTa, MCMo/b30-
BaHHbIX B IaHHOM GlO/I/IETEHE.

PervoHanbHbIMM Nogpasgene-
HMsSMM PocrnapomeTta BbIMOJIHA-
loTCA HabnogeHusA, 0b6paboTKa M
0606LUEHME [AaHHbIX, a TaKXe
COCTaB/IAOTCA MECTHble MPOrHo-
3bl M OUEHKa COCTOAHMA OKpY-
atowen cpefpl no TeppUTOpUM
3TMX noApasaeNeHui.

[JaHHble HabnoaeHu pervo-
Ha/ibHbIX noapasaeneHuin Pocru-
ApoMeTa nepefalTCs ro/I0BHbIM
UMHCTUTYTam ObLierocyaapcTBeH-
HOM CJ/Iy}K6bl, KOTOpble OCYLLECT-
BNISIOT pa3paboTKy MPOrHO30B M
OLIEHKY COCTOSIHMSA OKpYKatoLlen
cpeabl B HauMOHasIbHOM M TO-
6a/lbHOM MacliTabax, a TaKke
BbINOJIHAIOT OpPMMPOBaHME GaH-
Ka AaHHbIX 3arpssHeHMsA Npupoa-
HbIX Cpeja.

MHCTUTYT Trn06asbHOr0 K-
maTa M 3KOJIOTMKM OCyLLecTBAAeT
poJib FO/IOBHOFO WMHCTUTYTA, Bbl-
NoNHAS 0606LEHME JlaHHbIX 3a-
rpA3HEHUs NpUPOAHbIX cpea B
maclwTabax CTpaHbl B LEJIOM M
obecneynBas npeacTaBieHue
0606LLEHHbIX AaHHbIX Ha YPOBEHb
Pocrugpometa, a Takxe ny6su-
KaumMio MX B CeTM WHTepHeT.
Kpome T1oro, UIF'K3 BegeT MOHM-
TOPUHI  3arps3HEHMA CHEXHOro
MOKPOBa, KOMM/IEKCHbIM MOHMUTO-
PUHI  3arpAsHEHMsA  NPUPOAHbIX
cpej, B 6MochepHbIX 3anoBesHu-
KaX, MOHWMTOPMHI TpaHCrpaHMy-
HOro MepeHoca 3arpA3HAILWMX
BELLECTB, MOHMTOPMHI 3arpsAsHe-
HWA NMOBEPXHOCTHbIX BOA MO IUA-
POBUONOrMYECKMM MOKA3aTENAM.

B 610/1.1€TeHe MCno/ib30BaHbl MaTepuasbl
Hay4HO-MCCNe0BaTeIbCKMX MHCTUTYTOB PocruagpomeTa

UIKS (MHCTUTYT rn106ai1bHOro KAMMaTa M SK0J10rMK)

2. Mocksa (izrael@igce.ru)

TEHAEHUMU USMEHEHUS KNMMATA;
NMapHWKOBbIE Fasbl;
oHOBOE 3arpAsHeHWe NpUpPOAHOM Ccpefbl B G1MochepHbIX
3arnoBeHUKaXx;
KMCOTHO- LLE/IOYHBIE XapPaKTEPUCTUKM CHEXHOMO NOKPOBa;
aTMocdEpHbIM TpaHCTPaHUYHbIM NEepeHOC;
rMAPO6MOIOrMUYECKUIA MOHUTOPUHT;
MOHMTOPMHT 3arpsA3HeHus baliKasibcKoro pervoHa.

I'TO (FnaBHasa reodusnyeckas o6cepBaTopms)

. CaHkm-llemepbype (director@main.mgo.rssi.ru)

3arpAsHeHne atMocdepbl B ropogax U cybbektax Pd;
¢hoHOoBOE cocToAHMe aTMochepHOro Bo3ayxa Ha Tepputopun PO;
¢oHOBOE 3arpsisHeHWe aTMochepHbIX 0CaZKoB Ha TeppuTopumn PO.

XU (TMAPOXUMHMYECKUIA MHCTUTYT)

2. Pocmos-Ha-/oHy (ghi@aaanet.ru)

= 3arpAsHeHMne NnoBepXHOCTHbIX BOA CYLUMX Ha TEPPUTOPUM P®.

TN (TocyaapCcTBEHHbIM FrMAPOOrMYECKMI MHCTUTYT)

2. CaHkm-llemep6ype (ggi@hotmail.ru)
—  BOAHble pecypchbl B cyobeKTax PO.

FOUH (FocyaapcTBeHHbIM OKeaHorpachMUYeCcKUM MHCTUTYT)

2. Mocksa (adm@soi.msk.ru)

—  Ka4yeCcTBO MOPCKMUX BOJ B MPUBPEKHBIX paloHax Cy6bekToB PO.

LIAO (LleHTpasibHaA acTpoHOMMYecKasa o6cepBaTopms)

2. Mocksa (caohead@cao-rhms.ru)

—  COCTOSIHME 030HOBOrO CJ/I0Sl HaZ Tepputopuert PO.

MUMNIC (MHCTUTYT NpUKNaaHOM reocn3nKM)

2. Mocksa (geophys@hydromet.ru)

= OCHOBHbI€ NapaMeTpbl FeﬂMOFEOd)M3quCKOﬁ 06CTaHOBKM.

HMO «TandyH»
2. O6HUHCK (post@typhoon.obninsk.ru)

—  3arpsAsHeHWe NMOYBEHHOr0 NMOKPOBa Ha TeppUTOpMM PD;
—  pafAMOaKTMBHOE 3arpsA3HeHMe NPU3EMHOro c1os atMocdepsbl,
BOZAHbIX 06EKTOB M MECTHOCTU Ha TeppuTopuu PO.

CeBepo-3anagHbii duaman HMO «TangpyH»

r. CaHkT-lMeTepbypr (rcma@peterlink.ru)
—  3arps3sHeHue NpUpPoAHOM Cpeabl apPKTUYECKMX MOPEM.

r'mppomeTueHTp Poccumn
r. Mockea (hms@mecom.ru)
—  CTUXMIHBIE NPUPOAHBIE AB/IEHMS




1. IHgbopmayuoHHbIe MOMOKU OaHHbIX MOHUMOPUH2a 3a2pPsi3HEHUS NMPUpPOOHbIX cped

Puc. 1.1. MIHpopmMayuoHHble nomoKu
OQHHbIX MOHUMOPUH2A 3a2PA3HEHUA
oKkpyaroujeli cpedbl Poccudpomema
0219 JaHHO20 610/11emeHs

(denepanbHble opraHbl yrnpaBaeHUsA

HayHHo-uccneaoBameanKue UHCMumymsli Pocauap0Mema

Urkd A A A A A A A A
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PervoHanbHble noapasaenieHns PocrugpomeTa
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2. Tnob6anbHble acneKTbl

2.1. CoBpeMeHHble U3MEHeHHUA K/IMMaTa Ha Tepputopumn Poccuickon ®epepaumm

2.1.1. TemnepaTtypa Bo3gyxa

Obuiee npeacTaBneHUE O XapaKTepe
M3MEHEHMIM TemnepaTypbl Bo3gyxa B XX
u Havyane XXI cTtonetma [JalOT BpPeMEH-
Hble psAAbl NPOCTPAaHCTBEHHO OCpes-
HEHHbIX CPeHUX FOfOBbIX U CE30HHbIX
aHOMaJ/IMM TemnepaTypbl Bo3gyxa. Ms-
MEHEHWEe CpefHerofjoBoM Temnepartypbl
MPU3EMHOr0 BO3JyXa, OCPeAHEHHOM MO
Tepputoprn PO B comocTaBieHUM C
rno6asbHOM MPUMOBEPXHOCTHOM TEM-
nepaTtypoM NpMBeAEHO Ha pUCYHKe 2.1.

Puc. 2.1. BpemeHHble pAadbl
NpOCMPAaHCMBEHHO 0CPeOHEHHbIX
aHomasuli cpedHe200080U
memnepamypbi Y nosepxHocmu
3emnu 3a 1901-2006 200.

Bsepxy: no usmepeHuAm

memnepamypsi 8030yxa Ha 0.8
2udpomemeoposioauyecKux

cmaHyuax Ha meppumopuu PO 04
(OaHHble UTK3);

BHuU3y: KOMbBUHUPOBAHHbIE
pe3y/ibmamsl 8718 3eMH020 Wwapa
(OaHHble OmdeneHus
KumamuyecKkux ucciedosaHul
YHusepcumema BocmouyHoli
AH2n1uu) no memnepamype
B80o3dyxa Haod cywell u
memnepamype nosepxHocmu
800bl HA MeppUMOPUU OKeaHos.

CaiayKeHHas KpacHas Kpusas: 0.0

11-n1emHue cKosb3aujue

cpedHue. -0.4

BuaHo, 4TO npogosikaetcsa rnobanbHoe noTensieHue, Ko-
TOpoe B 3HAYMUTE/IbHOM CTENEeHU O06YC/IOBJIEHO POCTOM KOH-
LEeHTpauuu NapHUKOBbIX ra3oB, B MepBYl odyepeab ABYOKMCH
yrnepoga, BCNeACTBME aHTPOMOreHHOro BO3AEMCTBUS - CHM-
raHWs opraHM4Yeckoro Tonamea. a8 3eMHOro Lapa B LE/IoM
CcaMbIM TenbiM 6b11 1998 roa, cneaywme Mecta 3aHMMAKT
nociegHue WwecTb NeT.

OueBnaHo, 4to Poccua cywecTBeHHO 6o/1ee YyBCTBUTE/Ib-
Ha K rn106a/bHOMY MOTEMJIEHMIO, YeM 3eM/ia B cpefHeMm. Pas-
Max aHOMa/IMM cpeaHerofoBbix TemnepaTtyp PO gocturaet 3-4
°C, B TO BpeMs KaK A/ 3eMHOro liapa OH JiMlb HEMHOro
npesocxoamT 1 °C.

Poceus

1900 1920 1340 1960 1980 2000



Ha ¢doHe Tennbix neT nocnegHero
10-netua 2006 roa 6bl1 OTHOCUTENDb-
HO XONOAHbIM, 3aHMMasa 21-e MecTo
3a nepuoA HabawaeHun c 1951 r.
CaMbiM TensibiM B 3TOM psAdy 6bin
1995 roa. 3a HWM cneaytot 2005 um
2002 ropbl.

Mocne 1970-x rr. B Lenom no Tep-
putopmn Poccmn Bo BCe CE30HbI Mo-
TENJIEHWe NpOJO/IKAETCA, XOTA WH-
TEHCMBHOCTb €ro B MoOC/JefHUE rofbl
3amegamnacb (puc. 2.2., Ha Bcex
BPEMEHHbIX pAdax MNpPAMON NMHUEMN
noKasaH JIMHEMHbIM TpeHAa, paccym-
TaHHbIM METOAOM HAaMMEHbLLMX KBaj-
paToB MO JaHHbIM CTAHLUMOHHBIX Ha-
6noaeHnn 3a 1976-2006 rr.). TpeHa
TemnepaTtypbl OLEHEH B rpagycax 3a
aecatmnetue (°C/10 ner).

Hanbonee noapobHYIO KapTUHY
COBPEMEHHbIX TEHAEHUMA B U3MEHe-
HWMM MpU3EMHOM TemnepaTtypbl AaloT
reorpaduyeckme pacnpegeneHua
KO3(pDMUMEHTOB JIMHEMHOrO TpeHAa
Ha Tepputopun Poccum 3a 1976-2006
r., NPMBEAEHHbIE HA PUCYHKaX 2.3. U
2.4. B UesoM AnAa roaa U ANns BCeEX
Ce30HOB. MOXHO BMAETb, YTO B Cpea-
HeM 3a roj noTensieHMe Npomcxoamio
NpPaKTMYECKM Ha BCEM TEPPUTOPUM, U
NPUTOM BeCbMa He3Ha4yuTesIbHOE Mo
MHTEHCMBHOCTU. 3MMOM Ha Cesepo-
Boctoke, a oceHblo B 3anagHon Cu-
6MpM  OOHapyXeHo mnoxosoaaHue.
Hanbosee MHTEHCMBHBIM MOTENaeHMe
6b10 Ha EBponedickol TeppuTOpUM
3umomn, B CMBUpKM - BecHoM, Ha CeBe-
po-BoCTOKe - BECHOM M OCEHbIO.

2. [obarnbHbIe acriekmal

H
III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

1960

1870

1880 18%0 2000

2030

2010

‘C/10 nem
[ [
-2

-1 0

ENNEEEN
1 2

b(VT), 1976-2006. Tox

Puc. 2.2. CpedHue
CEe30HHble
aHomanuu
memnepamypbl
npu3emHo20
803dyxa (°C),
ocpedHeHHble No
meppumopuu P®.
AHomanuu
paccHumabl Kaxk
OMKJ/IOHEeHUA om
cpedHez0 3a 1961-
1990 2.

Kpusbie auHuu
coomsemcmayom

5-n1emHemy
CKO/Ib3AWemy
0oCpedHeHUH.

Mpamod nuHuel
noKa3aH AuHelHsbil

mpeHO 3a 1976-
2006 e2.

Puc. 2.3. CpedHss
CKOpOCMb
U3MeHeHus
memnepamypsbi
npu3emMHo20
B803dyxa

(°C/10 nem)

Ha meppumopuu
Poccuu no OaHHbIM
HabadeHul 3a
1976-2006 22.
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Puc. 2.4. CpedHas
CKopocmb
U3MeHeHus
memnepamypebl
npusemHoz20
B8030yxa

(°C/ 10 nem)

Ha meppumopuu
Poccuu no daHHbIM
HabnwoeHul 3a
1976-2006 22.

2.1.2. ATMoccepHble ocagku

BpeMeHHble pagpl cpegHMUX rogo-
BbIX M CE30HHbIX AaHOMAaJIMM MecAY-
HbIX CYMM 0CaaKoB (MM/Mecsu),
OCpeJHEeHHbIX Mo Tepputopun Poc-
CUN U ee OCHOBHbIX PErMOHOB, Mpej-
CTaBJiIeHbl HA PUCYHKax 2.5. 1 2.6.

Puc. 2.5. CpedHue 3a 200 (AHBApb-
Oekabpb) aHOMa/iuu 0cadkos

(Mm/ mecay) ons Poccuu 3a 1951-
2006 22. AHoMauu paccHumadbl Kax
OMKJIOHeHUA om cpedHezo 3a 1961-
1990 22. Kpusasa AuHus - 5-nemHsasa
CKO/Ib3AWAaA cpedHAs. JluHelHbil
mpeHd 3a 1976-2006 22. noKa3aH
npamoti nuHued.

Puc. 2.6. CpedHue ce30HHble
aHomasuu ocadkos (MM/mecay) onsa
peauoHos Poccuu 3a 1951-2006 22.
AHOMa@/IUU paccqYumMaHbl Kak
OMKJIOHeHUA om cpedHezo 3a 1961-
1990 22. Kpusasa AuHuA - 5-nemHsasa
CKO/Ib3AWAan cpedHAs. JluHelHbil
mpeHO (3a 1976-2006 e2.) nokasaH
npamoll nuHuel

BVT), 1976-2006, Teto ~ B(VT), 1976-2006, Ocein

Ha pucyHke 2.7. npuBeaeHbl NPOCTPAHCTBEHHbIE pacnpeje-
JIEHUSI NIOKAJIbHbIX KO3(PDULMEHTOB JIMHEMHBIX TPEHAOB OCAZAKOB
3a 1976-2006 rr., gatowme 60see feTaslbHYl0 KapTWUHY CoBpe-
MEHHbIX TEHAEHUMM B U3MEHEHMM PEXMMA OCAZAKOB Ha TEPPUTO-
puun Poccun.

MpocnexnBaeTcs pocT BECEHHMX 0CAAKOB B pernoHe 3anag-
HoM CWMBUPUM U YMEHbLUEHWE NETHUX OCaJKoB Ha EBponeickon
TeppuTopun. O6pallaeT BHUMaHME CEBEPO-BOCTOYHbINM PErMOH,
rae HabnwgaeTcs YMeHblUeHWE 3MMHMX M JIETHUX O0CafKOB M
POCT BECEHHUX U OCEHHMX.

<

R Poccma roxn

Lo b b b b b b by b b b wan Lvaaa |l
1250 1950 1970 1820 1990 2000 zo010

VR Pocexa suma 6 VR Poccxs neto

oceHk

1950 1960 1 1880 1880 2000 2010

1950 1960 1870 1980 1990 2000 2010

©
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2%/ 10 nem

-30 -15

0

15

30

43

%410 aem

-30 -15 o

HEN ]
15 30 a5

-30 -15 [ 15 30

b(rR), 1576-2006, Jlem

B(rR), 1976-2006, Becka

Puc. 2.7. CpedHAA cKOpoCMb U3MEHEeHUSA KOJIu4ecmaa ammoc@epHbix 0cadkos Ha meppumopuu Poccuu no daHHbIM
HabnodeHul 3a 1976-2006 22. (%/ 10n1em). CyMmbl 0Ca0KO8 BbIpaxKeHbl 8 NpouyeHmMax om Hopmbl 3a 1961-1990 ea.
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Tab6n. 2.1. XapakmepucmuKu
BOOHbIX pecypcos
¢edepasibHbIX OKpy208 U
Poccuu 8 yesnom

Puc. 2.8. [JuHamuka B80OHbIX
pecypcos Poccuu 3a nepuod
1980-2005 z2.

2.1.3. BogHble pecypchbl

BoaHble pecypcbl  PoccuicKom
®epepaumm (CTOK pek, chopMMpo-
BaHHbIM Ha TEpPPUTOPUM CTpaHbl,
naC NpUTOK M3BHe) B 2005 roay Ha
7 % NpeBbICUAN CpeAHEMHOrosieTHeE
3Ha4yeHue M cocTaBuAM 4556,6 KMm>.
BbicOKMe 3HauyeHMa BOAHbIX pecyp-
COB HabnwganMcb BO Bcex dege-
panbHbIX OKpyrax, MpUYEM MaKCU-
MaJibHble NPEBbILEHNUA HOPM MMEU
mecto B OxHOM, LeHTpanbHOM 1
Mp1BO/IKCKOM OKpyrax (Taén. 2.1.).

MpUMEHUTENIBHO K BEJIMYMHE TOo-
JIOBOTO  CTOKa KPYMHEMIUMX peK
cTpaHbl B 2005 roay KapTuHa 6blna
60nee coXKHOM. Mo10BOM CTOK npe-
BbICU/1 CPeJHEMHOroJieTHee 3Haue-
Hue Ha [llevope, Tepeke, Bonre wu
JleHe cooTBeTCTBEHHO Ha 31; 23,8;
21,4 1 19 % U 6bI1 HUKE HOPMBI Ha
Konbime, CeBepHolt JBuHe, 06U u
AMype COOTBETCTBEHHO Ha 14,5;
9,3; 6,7 v 3,7 %.

Omk/ioHeHue om  CpedHee OmKJiOHe-

CpefHue 3HauyeHMA OTKJIOHEHMUM
OT HOpMbl 3a nepuog 1980-2005 rr.
Ana deaepanbHbiX OKpyroB M Poc-
CMM B LEJIOM MnpejCcTaB/ieHbl B Tab-
nmue 2.1.

TeHAEHUMM M3MEHEHMS BOAHbIX
pecypcoB A/A OTAE/IbHbIX TEPPUTO-
pVvM  CYWECTBEHHO  pa3/iM4ya/iuChb.
Ans cTpaHbl B LENOM AMHAMMKa Obl-
Nla MosioXKuTenbHoM. Mpupoct o6be-
MOB F0/ZIOBOr0 CTOKa, pacCUMTaHHbIN
no JMHWK TpeHaa, coctaBmn 255,6
KM>, T. e. 6 % Mo OTHOLIEHMIO K HOp-
me, nam B cpegHem no 9,8 km/rog
(puc. 2.8.).

AHanu3 AWHaMMKM BOAHbIX pe-
CypcoB defepasibHbiX OKpPYroe mMo-
Ka3blBaeT UX yBesnyeHune B CUBUp-
CKOM, YpasibCKOM, [pUBOMKCKOM U
FO}KHOM OKpyrax M yMeHblUeHME B
LeHTpanbHoM M CeBepo-3anajHoM
okpyrax. Ana /JanbHeBOCTOYHOro
depepanbHOro  OKpyra  HMKakue

H3mMeHeHue 3a

Hue om HopMbi 3a | 1980-2005 z2z., %

Teppumopusa HOpMbI 8
2005 2., %
Poccutickaa ®edepayus 7,0
LlenmpanbHbiii 23,4
Cesepo-3anadHbll 9,8
HOxKHbIl 25,0
Mpusoskckuli 18,6
Ypanbckuli 0,5
Cubupckul 2,6
JanbHesocmoyHbIl 6,2

1980-2005 22., % K HopMme

4,2 6

8,3 -12,2
3,6 -2,6
12,6 5,5
13,3 6,2
3,3 11,8
4,4 15,1
1,3 -0,1

1985

1990

1995 2000 2005
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TEHAEHUMM B JAMHAMMKE TOAO0BbIX Puc. 2.9. 80
BOAHbIX PEecypcoB 3a paccmatpu- p. Enuceli o
BaeMbIl Nepuo He NPosB/IAIOTCS. { 5 By
PaccumTaHHble N0 JIMHWMAM TPEH- 70 4 N \ ST \
/12 M3MEHEeHMA roJ0BOro CToKa ¢e- o0 / huwass d
JEepasibHbIX OKPYroB 3a PaCYeTHbIM ;( /
Nepuoi, OTHECEHHblE K HOPMaM, 600
npeAcTaBieHbl B Tabamue 2.1. “
AHanuMs XpOHOMIOFMYECKMX Tpa-
¢dmKoB rogosoro ctoka no 11 Kpyn- o 1055 1500 1005 00 o005
HeMWMM pedHbIM 6accerHam Poc-
cuickon depepaumn 32 Nepuoa pyc. 2.10.

1980-2005 rr. BbIABMA MOJIOKMUTE/b- p. Meyopa
Hble TEHAEHUMM B M3MEHEHMMU BOA-
HbIX pecypcoB EHuces, lMNevopbl, Ky-
6aHu 1 Tepeka (puc. 2.9-2.12.).
Ocobo cneayeT OTMETUTb ABHYIO
TEHAEHLUMIO MOBbILEHUA BOAHbIX pe-
cypcoB B 6accerHax Ky6aHu u Te-
peKa, CTOK KoTopbix hopMUpyeTcs B
30HE HeZ0CTaTOYHOrO YBAAXHEHMA U

MHTEHCMBHO MCMOJ/Ib3YETCA B XO3AM- W, b
CTBEHHOM AeATe/IbHOCTH. Puc. 2.11.  ®
06LWwan TeHAEHUMUS CHUKEHMA TO- p. Ky6ate 18
ZI0BOrO CTOKA 3a TOT e nepuojg yc- 1] /\ /\ /\
TaHoB/IEHa AN 6accelHa pekn AMyp ] /r\ | /\1\ e
(puc. 2.13.). 1 -
Ana pek Bonra, JloH, Konbima, . —"‘ST/#—'XH \ /\J N
NleHa, 06b u CeBepHas /IBMHa He N \/
BbIAB/IEHO KAKWUX-/IMBO TEHAEHUMM B ’ v u
pAjax roAoBoro CToKa (puc. 2.14.- 8
2.19.). ‘ ‘ ‘ ‘
980 1985 1990 1995 2000 2005
W, km® W, km®
14 600
13 550
12 \ ]\ 500
11
o AL | W afl
sV s 1V . l
9 T T 7 400 [ -
N o—7 | \ N / \WER N TS
RENAVANY
! ¢ V 300 ,
6
5 250
4 T T T 200
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
Puc. 2.12. p. Tepek Puc. 2.13. p. AMyp
W, kM’ W, km®
350 40
300 /\ A 35 x
A IV AL, [\
250 i / et / / \ /
\/\. . 25
Y - e
A A AV T T
150 15 \.
100 10 T T T T
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
Puc. 2.14. p. Bonea Puc. 2.15. p. floH
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W, km’ W, km®
250 800
750 q
200 700
650
150 1 —e 600
\ /\ .
100 - 4 500
1 450
50 400
350
0 300
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
Puc. 2.16. p. Konsima Puc. 2.17. p. JleHa
W, kv’ W, km®
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140

500

130

450

120

400

a0 A :

300

110 4

100

90

250

80

70

200 T
1980 1985 2000

Puc. 2.18. p. 06b

1990 1995 2005

Mop, onacHbIMM NPUPOAHBIMU FMAPOME-
TEOopOo/IOrM4YeCcKMMHU ABAeHUAMU (CIrA)
nojpasyMeBaloTCcA ciepyrlme:

— CM/IbHbIN BETEp, B T.4. LUKBaJI

— 0YeHb CUJIbHBIM J0XAb (CHUNbHBIN IMBEHB)

— 0YEHb CMJIbHBIN CHET, MOKPbIM CHer

— CM/IbHas MeTesb

— Ha/IMNaHWe MOKPOro CHera, rosioses

— KpYMHbIM rpaj

— CUJIbHBIA TYMaH

— CUJIbHBIM MOPO3

— CU/IbHASA Kapa

— YpesBblyakHas MoXKapoonacHOCTb

— 3acyxa, CyXoBeW, NepeyBaxKHEHME NOYBbI

— BbIMpEBaHWe, BbIMEP3aHUe, /leasHas KopKa
— 3aMOPO3KH

— CHEXXHble JIaBMHbI

— MOJI0BOAbE, AOKAEBOM MABOAOK, 3aTOP JibAd
—ceslb

— OMacHble YPOBHW BOAbl

— YCTaHOBJIEHNE BPEMEHHOIO CHEXXHOMO MOKPOBa
— pe3Koe M3MEHEHWE MOrobl.

Puc. 2.20. O6ujee 4ucsi0 ommeqaswuxcs u
HenpeodycMOmpeHHbIX ONACHbIX NPUPOOHbLIX
2udpomemeoposioauyeckux asaerull (Cr'4),
HaHecwux yuwyepb ompac/siam 3KOHOMUKU

60

1980 1985 1990 1995 2000 2005

Puc. 2.19. p. CesepHaa [lsuHa

2.1.4. OnacHble npupoaHbie
rMAapoMeTeoposiorMyecKkme ABEeHUA

Mo MHOrONETHUM JaHHBbIM YMCIO OMacCHbIX MPUPOA-
HbIX TMAPOMETEOPOJIOTMYECKMX ABNIEHWMI pacTeT, HaHo-
CA yuep6 oTpac/isiM 3KOHOMMKM M HaCEIeHUI0 CTpaHbI.
K HamMbonee 4aCTo MOBTOPAKLWMMCA B TeYeHME roja
ABNEHMAM Ha TeppuTopmn PO OTHOCATCA CUAbHBIN Be-
Tep, B TOM UYMCJie LIKBaJ, 0YeHb CWJIbHbIM AOKAb, JN-
BEHb, MOBbILLEHME YPOBHA BOAbI B pe3yJibTaTe BECEHHe-
ro NosIoBoAbA UM NaBOAKOB.

Hanbonee noasepeH onacHbIM NPUPOAHBLIM TMAPO-
MeTeoposiorMyeckmx  seneHusam  CeBepo-KaBKascKui
pEeru1oH.

Ha pucyHke 2.20. npuBOAATCA JaHHble OMacHbIX
NPUPOAHbLIX MMAPOMETEOPOJIOTMYECKMX ABJEHWM, peru-
CTPUPYEMBIX TEPPUTOPMANIbHbIMM  NoApasjesieHUAMU
Pocrngpomera.

450
400
350
300 -
250 -
200
150
100 -
50

Konuuectso CIr'A

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006



2.2. N'ennoreodmsmnyeckan o6cTtaHOBKa

2005 roag no COBOKYMHOCTM
Habl0A4aBLUMXCA NposiBAEHMH
CO/IHEYHOM U reodm3nYEeCKoM
aKTMBHOCTM MOXHO XapaKTepwu-
30BaTb Kak Nepuoj 3aBepLUeHMsA
BeTBM craga oyepegHoro 11-
JIETHEro COJIHEYHOrO UMK/Ia M
nepexoga kK ddase MMHUMyMa.
3TO BMAHO MO TEHAEHUMM U3Me-
HeHWA CpeAHeMECAYHbIX 3Haye-
HUIM yncen Bonbda W 1 uHaekca

COJIHEYHOIO pasmom3NiyHeHms
Fio,7 (Tabn. 2.2.), no crnaxen-
HbIM Be/IMYMHaM uumcen Bosbda
(Ri Ha puc. 2.21., KpacHasa Jiu-
HMA), a TaKXe Mo cpeaHerozo-
BbIM XapaKTepPUCTUKaM aKTMBHO-
CTM B CPaBHEHUMU C APYrMMM ro-
Jamu  (Tabn. 2.2.) M renvowm-
POTHOMY pacrnpefeneHuo Mnoso-
JKEHUA rpynn nATeH Ha Auarpam-
me MayHaepa.

IR L I T T T T T T T T T T T T T ]

E SUNSPOT NUMBER Ri E

300 - Daily -

= —— Monthly ]

C — Srmoothed i
BOE | s SM predictions B

R R CM predictions ,
200 =

2 150 .
2 q00F E
g - 2
T L ]
: S0 I
= .
g [ [ | Lo | i R

1
1998 1948 2000

BcnblweYyHasa akmusHocmb

z >1
1989 219 214 5780 | 140
1990 205 187 5430 67
1991 219 208 5230 | 140
1992 141 153 2780 36
1993 78 110 1740 20
1994 48 85 700 3
1995 29 78 400
1996 13 72 190
1997 30 81 530
1998 88 117 1410 24
1999 136 154 3220 35
2000 172 180 3580 54
2001 170 181 2780 46
2002 177 179 2420 30
2003 109 129 1150 26
2004 69 106,5 610 18
2005 50 92 450 23

M
605
265
595
193

73

24

11

20
96
170
214
298
210
159
121
103

1
2002 2004 2006

TIME (years)

\ X \ 15-30  30-50  >50
58 | 10 | 24 20 13
16 | 5 26 9 9
53 | 7 18 11 13
10 | 4 25 8 5
0o | o 25 14 1
0o | 1 19 9 2
0| o 21 9 2
1 ] o 17 3 0
3| 1 19 4 0
15 | 5 16 8 6
4 | o 23 9 2
17 | 4 23 11 8
20 | 9 2 7 7
12 | 2 32 7 3
21 | 4 32 15 7
12 | 3 26 5 4
19 | 5 22 9 7

2008

reomazHumHble 6ypu, c Ap
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Puc. 2.21. U3meHeHue
CpedHeMeCAYHbIX 3HavYeHull
qucen Bonbgpa

Tab6n. 2.2. CpedHezodosble
XapakmepucmuKu cosIHe4YHoU
akmusHocmu
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0OCO - obuee

cogepxaHue
030Ha

Puc. 2.22. Baepxy: mMex200080U
X00 cpedHezo 3a mapm obuje2o
cooepKaHusA 030HA 8 PA3/IUYHbIX
WUPOMHBbIX NOACAx no
Uu3MepeHUAM C NOMOU|bIo
annapamypsbi TOMS;

BHU3Y - MO e 019 cpedHe20

8 nepuod ¢ UlHSA no agaycm

Poccuickomn degepaymm

Mo faHHbIM Ha3eMHOM 030HOMETpMYe-
CKOM ceTn 3HayeHus OCO B Havane XXI
BEKa 3aMETHO NPeBOCXOAAT CpejHMe 3Ha-
yeHus, Habnwpaemble B cepeauHe
1990-x rr. (puc. 2.22. v 2.23.). lpu3HaKku
BOCCTaHOBJIEHMA 030HOBOrO CJI0A OTMeYa-
I0TCA MPaKTUYECKM BCEMM CMeLnanmcTamm,
XOTA U UHTEPMNPETUPYIOTCA NO-pPa3HOMY.

[AnanasoH OUEHOK  JA0ArOBPEMEHHbIX
U3MEHEHWM I106a/IbHOr0 030HOBOIO CJ/1081 K
HacToALIEMY BPEMEHW MO CPaBHEHWUIO C
cepeamHolr 1970-X IT. B pas/IMYHbIX MoJe-
JIAX COCTaB/IAET OT MpaKTMYeCKM HeobHa-
pyxmmbix go 8-10 %. CywecTBytoT ybeam-
Te/IbHble CBUAETENbCTBA, UYTO B YMEPEH-
HbIX M BbICOKMX LiMpoTax CeBepHOro nosy-
WapMa OKOJIO MOJIOBMHbI HabGAAEMbIX
M3MEHEHUIM O030HOBOIO CJIOS MOTYT ObITb
COOTHeCeHbl C M3MeHeHuamn Cesepoat-
NAHTUYECKOro (MM APKTMYECKOro) Kose-
6aHMA, KOTOpoe CUMTaeTcAa KiMmaTtoobpa-
3yOWMM. M3MeHeHna ero napamMeTpoB fB-
NIfIeTcA O4HWM M3 MPOSBJIEHUM Habogae-
MBIX KJIMMATUYECKMX WU3MEHeHMM. Takxe
YCTaHOB/IEHbl CBA3W M3MeHeHurn OCO u
BbICOTbI TPOmMonay3bl, KOTOpas BO BHETPO-

2.3. CocToAAHME 030HOBOIrO C/10A Haj Tepp1UTOpHUEN

nMyeckux wmpoTtax CeBepHoro nosy-
wapusa 3a nocnegHue 30 net 3aMeTHO
Bblpocia (Ha GO/bIUMHCTBE CTaHLMMI
a3pO0JIOrMYEeCKOro M 030HHOMO 30HAM-
POBaHMA - HA HECKOJIbKO COT METPOB).
JaHHble  HabnloaeHuM  0AHO3HAYHO
CBUAETENbCTBYIOT O CBA3M MEXAY M3-
MEHEHUSAMM NapameTpoB 030HOBOrO
C/IoA MU KAMMaTM4YeCcKMX (haKTopoB.
Ecnn 6bl Habnwogaemble M3MEHEeHUA
cozepaHua B atMocdepe TaK Hasbl-
BaeMbIX «030HOpa3pyLlaloWmX>»  CO-
€IMHEHWUI aHTPOMOreHHOro MpomcXo-
XaeHuna - xnopdTopyrnepogos (dpe-
OHOB) - AIBJIA/IMCb OCHOBHOM NMPUYMHOM
U3MEHEHMIM 030HOBOIO CJIOf, TO OHM,
HECOMHEHHO, BbI3Ba/IM Obl OLLYTMMbIE
U3MEHEHUSA KMmara yxe ceivac. OT-
CYTCTBME 3asBJIEHMI O HabJIlo4aeMbIX
BO3JENCTBUAX SMMCCUM XnopdTopyr-
NepoAoB Ha M3MEHEHMA KMMaTta Mo-
eT paccMaTpuBaTbCA KaK KOCBEHHOE
CBUAETENbCTBO TOrO, 4YTO NPOM30-
WweALwme M3MEHEHUA 030HOBOMO CJI0A B
OCHOBHOM He 6bl/IM Bbl3BaHbl aHTPOMO-
reHHbIMM PbaKTOpamM.

el. -
460 - 70-75 N
| 55-60 N
400 40-45 N
340 - 0-65 N
69N, 33E- 69° c.w. 33° 6.0. : M
| 655-65N NN A
e ——— .
280 \‘/\w\/ ———
1976 1984 1992 2000
360
el | 55-60 N
70-75N
330 -+
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Puc. 2.23. Mex2aodosol xod
cpedHez0 3a Mapm obwe2o
codepxaHus 030Ha Haod
pocculickuMu cmaHyusmu

e. . |
450 -
390 +
330
| —— MypwmaHck; 69N, 33E —=— SlkyTckK; 62N, 130E
—~— KpacHosipck; 56N, 93E — bBonbwana EnaHb; 47N, 143E
270 T T T T T T T T T T T T T T T
1972 1980 1988 1996 2004

2.4. dMMccHa NapHMKOBBIX rasos B Poccuickon degepaumm

B fmaHHOM pasgene npepcrasie-
Hbl HOBblE W NEPECMOTPEHHbBIE OLEH-
KM aHTPOMOreHHbIX BbIOGPOCOB M ab-
copbumm (NOrnoLWeHUsA) Ha TepPPUTO-
puun Poccum napHmkoBbix rasos (M),
He peryaMpyembix MoHpeasbCKuUM
NPOTOKOJIOM, BbINOJIHEHHbIEe B UKD
Ha npoTtsaxeHun 2004-2006 rr. Mpu-
BOAATCA OUeEHKM Ha 1990 r. (6a3z0-
BbIM roa P® anA BbiNo/JHEHWA 0653a-
TENbCTB MO MEeXAYHapoAHbIM CO-
rnaweHmam: PamoyHol KoHBeHuun
OOH 06 u3meHeHun Kammata (PKMK
OOH) 1 KuoTCKOMY npoTOKOAY K
Hel), OoueHKM Ha 1998 r. - roa c
HaMMEHbLLEN BEIMYMHOM CyMMap-
Hbix Bblbpocos NI B Poccun, U 3a
2000-2004 rr.

OuEeHKM BLIMONHANIMCE  pacyeT-
HbIM METOAOM, C MCrMO/Ib30BaHMEM
JaHHbIX (eaepanbHOM coumasibHO-
DKOHOMMYECKOM CTaTUCTMKM, Be-
JIOMCTBEHHOM CTATUCTMKM, Ny6JsIMKa-
UMM B Hay4YHO-TEXHUYECKONM MTepa-
Type W cneuManbHO COB6PaHHbIX aB-
TOpamMM AaHHbIX. MeToamyeckon oc-
HOBOM CNYXWM/IM COOTBETCTBYHOLLUE
pyKoBoZALME AOKYMEHTbl Mexnpa-
BUTENIbCTBEHHOM TPYNMbl 3KCNEPTOB
Nno u3MeHeHuto Kammata (MIIUK).
OueHKM BbIBPOCOB M  MNOrOLEHUSA
MapHUKOBLIX Ta30B MO CEKTOPaM,
cornacHo knaccudukaumum MUK,
npeacTaBneHbl B Tabsmue 2.3. 1 Ha
pUCYHKe 2.24.

B nepuog 1990-1998 rr. B Poc-
cuiickon deaepaumm NPoOUCXOAUIIO

CHMKeHne BblbpocoB [N, oxBaTmB-
llee BCe CEKTOpbl M CBA3aHHOE C
06L1el S3KOHOMUYECKOM CUTYyaUMel B
cTtpaHe. B 1998-2004 rr., B nepuoz
poCTa 3KOHOMMKM, MPOUCXOAMBLLETO
Kak B cdepe Npou3BoACTBa, TaK U B
chepe notpebneHus, BbLIOPOCHI B
MPOMBILJIEHHOCTM M DHEpreTuke
TaKXe AEMOHCTPUPOBAIM YCTOMYM-
BbIM POCT, a BbIGpPOCHI, CBSA3aHHbIE C
0TX04aMM1, JarKe MpPEeEBbICUAN YpO-
BeHb 6as3oBoro roga PKMK OOH u
KnoTckoro npoTokosia, AOCTUIHYB B
2004 r. 111,7 % ot BbiGpocoB 1990 r.

OaHaKo, B UeJIOM, TeMn YyBeJU-
YeHMA BbIBPOCOB B 3TOT NEpMo 6bin
OTHOCWUTE/IbHO HEBLICOKMM; OH 3Ha-
YMTENIbHO OTCTaBas OT Temna pocTa
BBI1, 4TO CBfA3AHO KaK C O6LIMM MO-
BbILIEHUEM 3 PeKTUBHOCTH
3HepronoTpeb6aeHus B CTpaHe, Tak 1
C MPOMUCXOAMBLLUMMM B 3TOT Nepuos
CTPYKTYPHbIMW M3MEHEHUAMM, B 4a-
CTHOCTM, C POCTOM JOJIM HeMnpous-
BOZACTBEHHOIO CEKTOpPA B S3KOHOMMKE
P®. UcknoyeHneM u3 o6LLEN TeH-
JeHUMU ABNAETCA CEeKTop «3eme-
Nnonb30BaHME, W3MEHEHWE 3em/ie-
No/Ib30BaHMA U JIECHOE XO3AMCTBO>,
BblIGpOChI B KOTOPOM 6blAM NoaBep-
EHbl 3HAYUTE/IbHOM MEXroA0BOM
M3MEHYMBOCTM, CBA3AHHOM C BO3-
JEeNCTBUEM JIECHBIX MoXkapoB. B ue-
JIOM, JaHHbIM CEKTop npeacTaBs
Cco60M HEeTTO-UCTOYHWMK BbIGPOCOB B
Hayane 90-x rr., Korga amucecus CO,
B aTtMocdepy CebCKOXO3ANCTBEH-

TepmuHbI
TUKa», <«3HepreTu-
YecKui CeKTop»
ynotpe6nAlTcA B
JaHHOM pasjenie B
TOM CMbIC/IE, KaKow
OHM MMEIT B [JOKY-
MeHTax MISUK w
KnotckoM npoToKo-
ne (MpunoxkeHue A)
Tak, K 3Hepretuye-
CKOMY CEeKTOopy OT-
HOCUTCA  CXMraHue
BCEX BWAOB MCKO-
naemoro Ton/vea, a
TaKXXe  Mpouecchl,
npusoaALme K
yT€YKaM U TEXHOJIO-
TMYECKMM BbIGPOCaM
TOMJIMBHBIX MPOAYK-
TOB B armMocdepy,
He3aBMCMMO OT TOro
B KaKuMx OTpacaax
9KOHOMMKM OHM
NpoUCXOAAT.

«3Hepre-

PKMK OOH - Pamou-
Has KoHBeHuua OOH
Mo M3MEHEHMIO KN-
mata

BBIN - Ba/10BbIM
BHYTPEHHMM
NDOAVKT
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Ta6n. 2.3. Bbibpocsbl
NApHUKOBbIX 24308 NO
CeKmopam,

MH.m. CO; -3K8.

D 3HaK «MMHYC»
03Ha4aeT abcopb-

umto (norsoLleHue)
MapHMKOBbIX Fa30B

HbIMM 3eMAMM Npeobnagana Haj
CTOKOM, 06YCJ/IOBNIEHHbBIM NMPUPOCTOM
6uomaccbl N1ecoB, M HETTO-CTOK B
2002-2004 rr., Korga cuTyaums cra-
Jla NpOTMBOMOJIOXKHOW. B uesom, B
nepuvog 1990-2004 rr. BKnag CeKTo-
pa B 06wmi Bbi6poc M Konebancs B
npegenax ot +19 % no -29 %.
BesnnunHa oblero Bbi6poca nap-
HUKOBbIX ra3oB B P®, 6e3 yueTa
3eM/1eno/Ib30BaHMs, U3MEHEHUI
3eMJIENO0/Ib30BAaHUA M JIECHOFO XO-
39McTBa, cocTtaBuna B 2004r.
2 152 MnH.T. CO,-3KB., YTO COOTBET-
cteyeT 109,2 % Bbi6Gpoca 1998 r.
PacnpegeneHne BbIGPOCOB MO
cekTopamM 3a nepuog 1990-2004 rr.
He npeTepnesio 3Ha4YUTEsIbHbIX W3-
MeHeHuH. [lo-npexHeMy [OMMHMU-
pYIOT BbIGPOCHI OT 3HEPreTMyYeCcKoro
ceKTopa, fJonsa Kotoporo B 2004 r.
coctasmna 81,6 % (puc. 2.25.). He-
CKONIbKO YMEHbLUMIACb J0NA CeJlb-
CKOXO3SIMCTBEHHOrO CEKTopa, B KO-

TOPOM Ha npoTaxeHun 1998-
2004 rr. pocta BblGpOCOB He Mpo-
ucxoamno. Bknaa otaenbHbix nap-
HMKOBbIX Ta30B B WX CYMMAapHbIM
BbIOPOC  MAJIIOCTPUPYET  PUCYHOK
2.26. Bepyuwaa posnb B CTPyKType
BblbpocoB npuHagnexmt CO,, umc-
TOYHMKOM KOTOPOrO CAYXMWT r/aB-
HbIM  06pa3oM  3HEepreTMYeCKMM
CEKTOp - MCMo/Nb30BaHME MCKoMae-
MOro yrnepogocojep:alero Ton-
nvBa. HeKkoTopoe  ymeHblueHue
aonn N,O cBA3aHO C YMEHbLUEHUEM
npumeHeHna B PO a3oTHbIX ya06-
peHUM, 06YCNOBEHHBIM 3KOHOMM-
YECKMM TMOJIOKEHMEM CEeJIbCKOXO-
3AMCTBEHHbIX Npou3BoaMTENEN. B
CBSI3W C NPOAOJIKEHMEM SKOHOMM-
yeckoro pocta B 2005-2006 rr. u
61aronpuATHBIMA NPOTrHO3aMM U3-
MeHeHusa BBI, obwas TeHaeHUMA K
yBenn4yeHuo BbibpocoB NI gonkHa
COXpaHMTbCA M B  GAMKaMLMe
npeacTosLme roapl.

oobI

1998 2000 2001 2002

Cexkmop

1990
JHepreTuka 2 606
MpombiLLEHHbIE NpOLEeCChI, MCMOJIb-
30BaHMe pacTBOpUTENIEN U Ap. Mpo- 243
AYKLMM
CenlbcKoe X03AMCTBO 309
3emnenosib3oBaHUE, USMEHEHUE 3EM- 190
Nenonb30BaHUA M IeCHoe X03AMCTBO ")
OTx0Apb! 58
Bcero, c yyeToM 3emnienosib3oBaHuA,
M3MEHEHUA 3eMJIeN0/Ib30BaHUA U 3 406

JIeCHOro X03AMCTBa

Bcero, 6e3 yyeTa 3eM/1€MN0/1b30BaHMA,
M3MEHEHMA 3EMJIEN0/Ib30BaHUA U 3216
JNIECHOrO0 X03AMCTBa

1626 | 1625|1673 | 1669 | 1724|1755

138 172 175 175 187 193

155 146 147 147 143 140

11 365 249 | 176 | -362 | -199

53 57 59 60 62 64

2083|2365 (2303|1877 | 1754|1953

1972|2000 | 2054|2051 2116 | 2152




2. nobanbHbie acriekmsl

Bbi6pochkl, MiH.T. CO2-3kB.

1000 +

9,6%

y
14,5%
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2500 -
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T

1500

500

0 4
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npovueccel
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XO035MCTBO

N,O
6,7%

O 3Hepretuka M Cenbckoe xo3siicteo [ Mpom. npouecchsl

O OTxoab!

1990

M.

HFC, PFC,
SFg
0,7%

OTxogbl

o

1998 2000

OHepreTuka

81,0%
Cenbckoe
X039MCTBO
6,5%
COZ
78,1% CH,
16,2%

2001

11poMm.

2002

OTxoabl

npoueccel 3 oo

9,0%

HFC, PFC,

N,O
47%

SFs
1,3%

OHepreTuka

CO,
77,8%

2003

81,6%

2004

Puc. 2.24. [JuHamuKa 8bI6pocos
napHukosbix 2a3os 8 1990, 1998
u 2000-2004 22. (6e3 y4ema
cekmopa «3emJsienosib308aHue,
U3MeHeHUe 3eMJ1en0/1b308aHUA U
JlecHoe xo3alicmso>)

Puc. 2.25. PacnpedeneHue
obujezo 8bI6POCA NAPHUKOBbIX
2a308 (CO; -3Kk8.) no cekmopam
8 1990 u 2004 22. (6e3 y4yema
cekmopa «3em/ienosib308aHue,
U3MeHeHue 3eMJ1en0/1b308aHUA U
JlecHoe xo3slicmso»)

Puc. 2.26. /[lona omoesibHbIX
NApHUKOBbIX 24308 8 UX 06wWeM
sblbpoce (CO; -3k8.) 8 1990 u
2004 22. (6e3 y4ema cekmopa
«3emnieno/ib308aHuUe, UsMeHeHuUe
3em/1en0/1b308aHUSA U JieCHoe
xo3salicmgo»)
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3. CocTtoAHMe POHOBOro 3arpsaA3HeHUsa NpUpoaAHOM
cpeabl Poccumnckon degepauyunm

CKOM - ceTb
KOMM/IEKCHOTO
¢oHOoBOrO
MOHMTOPUHIa

ETP - eBpone#-
CKas TeppuTopus
Poccumn

3.1. ATMocdepHbIn Bo3ayX

JlaHHble MHOrONETHEro MOHMU-
TOpPUHra Ha (hOHOBOM CTaHUMKM Te-
pubepka (69°12° c.w., 35°06’ B.4.)
MOKa3blBaloT YCTOMYMBYIO TEHAEH-
Um0 pocTa KoHueHTpaumi CO, M
CH; B nocneanne 10 net
(tabn. 3.1.). Ha pucyHkax 3.1. u
3.2. noKasaHO WX CpaBHeHuEe C
JlaHHbIMM  3apY6eEKHbIX  CTaHUMM
Anept - Kanaga (8228’ c.w.,
62°30’ B.5.) M bBappoy - CLIA
(71°19’ c.w., 156%36’ B.A.), pac-
MOJIOKEHHBIX B TOM € LUIMPOTHOM
nosce. PUCYHKM [E€MOHCTpPUPYIOT
Xopollee corjiace M3MEHYMBOCTU
mexrogosoro pocta CO; u CHy Ha
cTaHumMmM Tepubepka M 3apybex-
HbIX CTaHUMM (POHOBOrO MOHMTO-
pUHra.

3a nocnegHre 10 net KOHUEH-
Tpauma CO, Bozpocna Ha 20 maH'",
npuM 3TOM HabAAaeTca exerog-
HbIM POCT KOHLEHTPaUUK, BEIMUM-
Ha KOTOPOro HECKOJIbKO MEeHSEeTCsA
OT roga K rogy. HauvHasa ¢
2002 r., oOTMevYaeTCca CHUXKEHUEe
MEKrol0BOro pocta, KoTopbii ANs
2004 r. no pesynbtatam M3mepe-
HMM Ha cTaHuumM Tepubepka co-
ctaBun 1.5 M .

KOHUeHTpauMa MeTaHa MMeeT
TEHAEHUMIO K CTabuausaumu, 3a
rnocnegHee gecstuieTue ee cyule-
CTBEHHbIM POCT MPOMCXOAUN TOJb-
KO B OTAeNbHble ropl (puc. 3.3.).

AHanuM3 TpaeKTopui ABUMKEHUA
BO3ZYLUHbIX MacC, MOCTYMAKLWMX
Ha cTaHumio Tepubepka MoKasbl-
BaeT, 4TO BO3AylIHble MacChl,
npoweawme Hag EBponol, xapak-
TepusytoTca 6o/1ee BbICOKMMM 3Ha-
yeHnsamn CO, u CH, no cpaBHeHMIO
C BO3JYyLHbIMM MacCamM, MOCTy-
NaloWMMM M3 OKEaHMYECKMX paM-
OHOB.

doHoBoe coaeprkaHUe 3arpA3HAILMX
BelecTB B aTMOC(hepHOM Bo3ayxe
(no gaHHbIM CKOM)

Auokcud cepbi

3a nepuog 1985-2005 rr. cpegHerogosble
¢oHOBbIE KOHLEHTpauMM AMOKCMAA Cepbl Ha
PaBHMHHOM YacTM €BPOMNEMCKOM TeppuUTOpuM
Poccrn octaBaMCb Ha HM3KOM YPOBHE - He
6onee 2 MKr/M> 3a MCKNIOYEHMEM NPUrPaHMY-
HbIX paMOHOB, rAe CpeAHEero/oBble KOHLEH-
Tpaumu npesbiwanm 5 MKr/m®. MakcumanbHble
CpefHece30HHble  KOHLUEHTpaumMM AMOKCMAa
cepbl NOBCEMECTHO Habt04anmnch B XOJI0HbIN
nepuoj roga, Tak CpeHue KOHLUEHTpauuu 3a
XOJIOAHOE MOJIyroAmMe MNpEBbIWAT CpefHUe
KOHUeHTpauMmM 3a Tenaoe nonyrogme B 1,5-
8 pa3, npuyem HabnwgaeTca oOT4YETIMBaA
TEHAEHUMA K YMEHDBLIUEHMIO PasHULbl MEXAY
TEMJIIM U XOJIOAHbIM Noayroguamu. Ha ox-
HoM rpaHuue ETP B npearopbsx 3anagHoro
KaBKa3a Haba04anmMcb HaMMEHbLUME CpegHe-
Ce30HHble KOHLEHTpaumMM JMOKCMZa Cepbl:
okono 0,03 MKr/mM> B Tennblit M XONOAHbIM
nepuoabl roga (puc. 3.4.).

Auokcud azoma

3a nepuog 1985-2005 rr cpeaHerogosble
BE€/IMYMHbI (POHOBOro COAEPXKaHWA AMOKCMAA
a30Ta B BO34yXe Ha eBpOMNeNCcKoM TeppUTopun
uameHsaamnce ot 0,5 Ao 3 MKr/m3. Ce3oHHble
M3MEHEHUS (DOHOBbLIX KOHLEHTPALMM AUOKCH-
[la a30Ta BblparKEHbl OTYET/IMBO, B XOJIOAHbIM
nepuoz MoBbILAETCA NOBTOPAEMOCTb CpejHe-
CYTOYHbIX BbICOKMX KOHLEHTpauui, J0CTU-
raiowmx 45 mxr/m* B uentpe ETP (puc. 3.5.).

Cynbgpambi

3a nepuwop 1985-2005 rr. cpeaHerofosble
(OHOBbIE KOHLEHTpaumm cybdaToB B LEHTPE
€BpOonencKon TeppuTopun Poccum He npeBbl-
wanm 6 MKr/m>. B 10XHbIX palfoHax cpeHero-
[JOBble KOHLUEHTpauMM Bbille MPUMEPHO Ha
TpeTb. OTHOCUTE/IbHO MOBbILEHHbIE KOHLEH-
Tpauum cynbchaToB B XON0AHbIM Nepuoa roja
XapaKTepHbl Ans ueHTpa ETP, B 10XHbIX pai-
OHax - B TeMnJbli nepmoa roga (puc. 3.6.).
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rod CHy, mapd' ACH4, mapd' €Oy, man'  ACO;, maH Ta6n. 3.1. CpedHe20008ble 3HAYEHUA U
1995 360.4 13 Mmexk200080l pocm (A) KOHUeHmMpayuu
’ ’ CH4 u CO; Ha cmaHyuu Tepubepka
1996 1818 363,4 3,1
1997 1834 16 365,9 2,5
1998 1847 13 368,3 2,4
1999 1849 2 370,8 2,5
2000 1843 -6 371,5 0,7
2001 1842 =1 373,2 1,7
2002 1839 -3 375,5 2,4
2003 1855 16 377,6 2,1
2004 1847 -8 379,3 1,7
2005 1847 0 381,4 2,1
385
Puc. 3.1. N3meHeHue poHOB020
380 codepxaHua CO, (ppm) 8 ammocgepe
375 | cesepHbIX palioHo8 cesepHoO20
noJaywapus no 0aHHbIM cmaHyul
370 MOHUMOpUH2a
365 |
—o— Alert
360
—=— Barrow
355 | —x— Teriberka
350 4
345 T T T T T T T T T T T T T T T T T T
© ~ o D o - N el < el © ~ @ D o - N ol <

1900
1880 Puc. 3.2. 3meHeHue ¢oHOB020

g codepsaHus CH, (ppb) 8 ammocpepe

1860 -

rg\e/g\%“\ﬂ cesepHbIx palioHo8 cesepHo20
1840 e - nosywapus no daHHLIM CMaHyudl
1820

/E—'E:M MOHUMOPpUHaa

1800

1780 | f —o— Alert
1760 4 —=— Barrow
1740 —o— Teriberka

1720
1700 — T T T T T T T T T T T T T T T

1986
1987
1988
1989
1990
1992
1993
1994
1995
1996
1997
1998
1999

1991
2000
2001
2002
2003
2004

25|

o

Puc. 3.3. lpesbiweHue
cpedHemecaYHoU KoHUeHmpayuu
200 MemaHa 8 Boelikoso Had poHoBbIM

yposHeM. CeniaxxeHHas Kkpusas
\ |
lﬁ\ﬂ TN

nosy4eHa annpokcumayuel GaHHbIX
]
50 —
=1 v v — v T “ V

nosiuHoOMoMm mpembe[] cmeneHu
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Puc. 3.4. I3meHeHue
¢oHoB020 codep:KaHusA
duokcuda cepbl (MK2/ M)
8 ammocgepe
buocgepHbix
3anosedHukos (b3)

3a nepuod

1985-2005 22.

b3 - 6rnocdep-
HbIM 3anoBeAHUK

XM - x0n0AHbIN

nepuoz

TM - Tenabin
nepuoa

6.0 AHUCKOCKM
[
5.0 b3
4.0 1
3.0
20 0—./’\\\/_ V/‘\\.\’/.\‘
1.0
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
4.0 } Mpuokcko-TeppacHbi 53}
b -
3.0
I = XM
20 T T s TN
lon
1.0 + /
-
-
0.0 | | | | | | | | | | | | | | | | } | | |
85 86 87 83 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
.
1.5 BopoHexckuii B3
s XM
" = T
1.0 lop
0s | I l
Il
0.0 } } } } } } } } } } } } } } } } } } } }
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
2.0 AcTpaxaHckuin B3
= XM
1.5 = T
log
1.0 +
0.5+
0.0 . . . . . . . . . . . . . . . . . . . .
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
=
0.3 KaBkasckun B3
s XM
= TN
0.2 Fon
0.1+
0.0 : : : ‘ — ‘ : : : ‘ ‘ ‘ ‘ —t : ‘ ‘ ‘

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
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A
5.0 Bepeautckuit B3 Puc. 3.5. M3meHeHue
40 . XN ¢oHos020
: mn codepxaHusa
I T - duokcuda azoma
3.0 roa (MK2/ M)
8 ammocgepe
2.0 ¢ . buocgepHbix
T 3anoBedHUKoB
1.0 L] b - hi
b, v e+ 1 L[] anepuod
1985-2005 22.
0.0 I I I I I I I I I I I I I I I I I I I I
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
=
4.0 BopoHexckuin 53
L
3.0
-
20 .L/I\ T L '/}\'L
: . / '
X
' SERV.N Y
1.0 . T ¢ i ;
- -
o \}//
0.0 . f f . . . . . . . . . . . . . . . . .
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
3.0 AcTpaxaHckuin B3
-
= XM
I ]
2.0
/i Moo
1.0 +
0.0 : : : ‘ ‘ ‘ ‘ ‘ : : : ‘ ‘ ‘ ‘ ‘ : : ‘ ‘

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05

YCTOMYMBBIX TEHAEHLUMM M3MEHEHMM
¢oHOBOro ypoBHS cy/bdaToB B LEHTpE
ETP He Habnogaetca. B 1oxHbIX pam-
OHaX OTMeYaeTCA POCT KOHLEeHTpauui
cynbdaToB C Havasa BeKa.

TAaxxkenbie Memainsol

3a nepuog 1985-2005 rr. cpeaHero-
J0Bble KOHLUEHTpaUuM CBMHLUA B BO3AY-
xe (hOHOBbIX paMoHax LeHTpa EBponei-
cKoM TeppuTopmmn Poccumn (ETP) cocra-
BUAM 4-15 Hr/m>. Ce30HHbIE M3MEHEHMA
CcoAep:aHMA CBMHUA B BO34yxe He
UME/IN APKO BbIPa)KEHHOro XapakTepa.
MaKcuMMasbHble CpeAHecYTOYHbIE KOH-
LeHTpauuu 6blM Ha MopAAOK 6GoJsiblue
cpeaHerozosbix- Ao 100 Hr/m® . C Ha-
Yana Ha6bmogeHu go 1993 r npogon-
¥aNocb YCTOMUYMBOE CHMXKeHue (oHo-
BOF0O YpPOBHA CBMHLA, 3aTEM KOHLEH-
Tpauuu CTabm/IM3MPOBaIMCb Ha HU3KOM
ypoBHe. B nocnegHue roabl Habnwaa-
eTCcA TEeHAEHUMS K MNOoBbllEHMIO (DOHO-
BbIX YPOBHEM CBMHLIA, OCOGEHHO B OXK-
HbIX paroHax ETP (puc. 3.7.).

Monuapomamuyeckue ye-
/1e8000p00bi

3a nepuog 1985-2005 rr.
CpeAHerofoBoe CoAaep:KaHue
6eH3(a)nupeHa B aTmocdepe
(boHOBbIX  paloHOB  LEHTpa
ETP He npesbiwano 0,3 HF /M,
BO3pacTas B XOJIOAHbIM Nepu-
oa Ao 0,5-0,9 Hr/m®. Bosb-
LUMHCTBO CpeAHEeCYTOYHbIX
3HAYEHUM KOHLEHTpaUUM 3TMX
BEWeEeCTB  He  MpeBblWarT
ypoBHs 0,3 Hr/M?, xoTA oTMe-
YasMCb CJlyYam MNpEeBbIWEHMA
KparHe Hwu3koro MAK (puc.
3.8.).

B ueHtpe ETP npowu3sowno
YMeHblUeHUe (pOHOBbLIX YpOB-
Hel NpMMepHO B ABa pasa Mo
CpaBHEHMIO C Ha4ya/soM Ha-
6110€HMI. B 10XKHbIX paroHax
YCTOMUMBLIX TEHIAEHUMM U3-
MeHEHUIM (hOHOBOr0 YPOBHS He
HabsaeTcs.
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3.2. AtmocdepHble ocagKku

Mo JaHHbIM MHOrOJIETHEFO MOHMTO-
pUHra XMMMYECKOro cocTaBa aTMo-
cdhepHbIX 0CafKoB Ha (DOHOBbIX CTaH-
uUMAX 06Las MMHEepasM3aumsa 0CaKoB
OCTaeTCA Ha CaMOM HM3KOM YpOBHE.
OHa cocTtaBnseT npumepHo 8,5 mr/n ¢
KonebaHMAMM B HegeslbHbIX Npobax OT
1,9 po 33 mr/n. OTKNOHEHWA OT cpej-
Hero 3Ha4yeHus B Ty WM APYryl CTOpo-
Hy moryT aocturatb 100 %.

B MoHHOM cocTaBe cysnbdartbl no-
npexkHeMmy npeobsagaioT B BoelKkoBso,
BopoHexckom, KaBkasckom, CuxoTta-
ANMHCKOM 61ocdepHbIX 3anoBegHMKax
u B TypyxaHcKe, a rMapoKkap6oHarthbl - B
YcTb-BoiMK, Ha LaaxkaTmase, Xyxupe n
Ha Xamap-ZJabaHe. OaMHAKOBbIE UX KO-
JimyecTtBa coxpaHAwTca B [lpMOKCKo-
TeppacHOM 6MOC(EpPHOM 3anoBegHUKEe

log

92 93 94 95 96 97 98 99 00 02 02 03 04 05

B TeyeHWe nocnegHux net. Ocagku
KapboHaTHOro Tuna, HepeAKO C MOBbI-
WEHHbIM  COAEepXaHMeM  LeJsIOYHO-
3eMe/IbHbIX  3JIEMEHTOB,  BbiMajatoT,
raBHbIM 06Pa30OM, B FOPHbIX paMoHaXx,
a TaKXXe Ha CTaHUMAX C HeAOCTaTOYHbIM
yBAaxKHeHMeM MouBbl. KoHUeHTpauus
cynbdaToB CTabUAbHO HaxoAUTCA BO/IM-
31 1,5 mMr/n Ha ETP u 2,0 mr/n Ha ATP
npu MaKCHMaIbHOM 3Ha4YeHMM
13,4 Mr/n (TepHen).

TpaaMuMOHHO HambosbluMe coaep-
aHuA M camMble BbICOKME KoJiebaHMs
3HAYEHUM  MMEIDT  TMAPOKAp6HOHATLI.
Mpu cpeaHen KoHUeHTpauum 1,6 Mr/n
(ETP) 1 4,2 mr/n (ATP) oHW MoryT B
uenom no Poccmu npuHMMaTb 3HaYeHUs
ot 0 (Ha 40 % cTtaHumM) go 33 Mr/n B
Xamap-JabaHe.

Puc. 3.8. 3meHeHue
¢oHos020
codepxaHusa
6eH3(a)nupeHa
(He/ M)

8 ammocgepe
buocgepHbix
3anos8edHUKo8

3a nepuod

1985-2005 2e.
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Cneaylowmm  KOMMOHEHTOM MO
BKJIaZy B OOLWYH MWHepaausaumio
0CaAKOB ABAAOTCA HWUTpaTbl. OaHaKo
NpyY BbICOKOM KMC/IIOTHOCTM OCAJKOB
HUTpaTbl BCerfja MpeBOCXOAAT rMapo-
KapboHaTbl M MOFYT AOCTUraTb YPOBHS
KOHLUeHTpaumn cynbdaTtoB. Ha EBpo-
NEMCKMX  CTAaHUMAX  KOHLEHTpaums
HUTPATOB OCTaeTCA MpUMEPHO B 2
pasa Bbiwe, YeM B Cnbmpu 1 Ha Janb-
Hem BocToke. YCToMYMBO coxpaHseTcs
ux 6osee yem [BYKpaTHOE MpeBbille-
Hue Ha ETP Haa MoHaMu amMMoHMA. Ha
ATP coaeprkaHMe HUTpPaToOB M aMMO-
HWMA NPUMEPHO OANHAKOBO.

CoxpaHsaeTca cuTyaums, nNpu KoTo-
poM 0caZKku Ha Bcel Tepputopum Poc-
cim B 50 % cnydyaeB oCTalOTCA CyJib-
daTtHO-rMgpokapboHaTHOro Tuna. A
oblan A0nA KaTMOHOB, KaK MpaBuJio,
6m3ka K 30 %. CopepxkaHue Kanus
U3MeHsAeTCA Cnabo B MPOCTPaHCTBE M
BO BpemMeHM. B pagy OCHOBHbIX 3ne-
MEHTOB MarHui valle BCero CToMT Ha
nocnegHem Mecte. HekoTtopoe uc-
KNIOYEHUE COCTaBAAIT TOPHble CTaH-
UMW, OCOBEHHO BOCTOYHbIE, TAe KOH-
LeHTpauMs MarHuA, Hanpumep, Ha
Xamap-/labaHe MoXeT 6bITb B 3-4 pasa
Bbllle, YeM B LagrkaTmase.

B MeXrofoBom Xxoge BbiMajeHMA
a30Ta aMMMAYHOr0 Ha BCEX CTaHUMSAX,
Kpome KaBKasckoro 6umocgepHoro 3a-
noBeAHMKa, CHMUKaeTCsA, asoTa HMUT-
paTHOro BbiNagaeT 60Jblle UAM ocTa-
€TCA Heu3MeHHbIM Ha 70 % cTaHumM
(puc. 3.9.).

AHann3 HaGAAEHUNA 3a Nepuoj
1985-2005 rr. nokasan, YTo NoBceme-
CTHO Ha TeppuTopun PO npoucxoamno
YMEHbLUEHWE KOHLEHTpaUmi cynbdaT-
MOHa, B TO e BpPEMA KOHLEHTpaumm
HUTpaT-MoHa Ha ETP octanmch 6e3
M3MeHeHus, a B CMOMPU HECKO/IbKO
BO3POC/IM.

KoHueHTpaumMn cBMHUA B OCajKax
Ha nNpoOTAXeHWn nocnegHux 15 net
OCTalOTCA  Ha  HM3KOM  YpOBHE
(puc. 3.10.).

3a nepuog 2001-2005 rr. Ha EBpo-
NEMCKUX CTaHUMAX KMCIOTHOCTb 0Caj-
KOB MOBbICM/IAaCb NPUMEPHO BABOE, a
Ha ATP ymeHblwmnacb Ha 40 %. Cpea-
Hee 3HayeHMe KWMCIOTHOCTM O0CAJKOB
Ha BCEX CTaHUMSAX MOXKET CyLeCTBEH-
HO OT/IMYaTbCA OT PaBHOBECHOM, Bbl-
aensetca Xamap-ZJabaH, rae Beanumu-
Ha pH ocTaeTcA NOCTOSHHO 60blue
6,0.

KucnomHo-uwjesio4Hble  xapakme-
PUCMUKU CHeXHO020 NOKposa

3a nepuog 1994-2004 rr. 6bi10 npo-
BeAeHo 3 847 onpeaeneHuit 3HauYeHUM
pH B CHEXXHOM MOKpoBe BO Bpems 06-
pa3oBaHMA MaKCMMalbHOro Bjarosana-
ca. TakMm 06pa3oM, perncTpmpyroTca
WHTErpasibHble  XapaKTEPUCTUKU  KM-
C/IOTHO-LLIENOYHBIX CBOMCTB OCaJKOB 3a
BECb 3MMHWMA MEPUOS C YCTOMUYMBBIM
CHEXXHbIM NOKPOBOM. JNs 6ONbLUIMHCTBA
permoHoB Poccun 31OT Nepuog cocTas-
NAeT 4-5 MecsueB, B apKTUYECKOM 30He
KOHTMHEHTa/IbHOM 4acTM Poccum oT 6
Ao 8 mecsues.

Mo JAaHHbIM MOHMTOpPMHra OTMeva-
I0TCA HEPaBHO3HAYHbIE XapaKTEPUCTUKM
KMCJ/IOTHO-LLE/IOYHBIX CBOMCTB CHEXHO-
ro NoKpoBa, NpoABAAOLMECH Ha OAHOM
M TOM e CTaHUuM B pasHble rogbl. Moy-
TU HEeT CTaHUMM, Ha KOTOPbLIX pErncTpm-
poBa/MCb Obl OAMHAKOBbIE KUCJIOTHbLIE,
HEeMTpasibHblE MM LIE/IOYHbIE XapaKTe-
PUCTMKU CHEXKHOrO MOKPOBa B pasHble
rogbl. PalloHMpoBaHMe TeppuTOpUIA MO
crneumanmsaumm  KMCIOTHO-LLEJIOYHbIX
CBOMCTB CHEra BO3MOXHO JIMLLb MO Yac-
TOT€ NPOCTPAHCTBEHHOrO MPOABAEHUA
TEX UM UHbIX 3HaYeHuM pH.

Habniopaetca HeoauHaKoBasA 4acTo-
Ta TMPOABNEHUA KMUCIOTHO-LLEJIOYHbIX
XapaKTEPUCTUK Ha OTAE/bHbIX CTaHLM-
AX M ANA PErMOHOB B LIEJIOM.

Ha cTaHuMax, pacrnonoXkeHHbIX B
GMKHEM Cefie 3arpA3HEHUsA OT Kpyn-
HbIX MPOMBILWIEHHbIX MCTOYHMKOB Bbl-
6poCOB AMOKCMAA Cepbl, 3aKMC/IEHME,
Kak npaBua0, He perucrpupyertcs.
OKo/Ml0 TaKMX OODBEKTOB pa3BMBAIOTCA
opeosibl CO 3HayeHuWamu pH 6Gosble
6,0. Hanpuvmep, Ha Ypane: BOKpyr ro-
poAoB MarHuuTtoropck, Huxkuuit Tarun,
EkatepmH6ypr, Kuposrpag; Ha Konb-
cKkom n-Be: KoBgop, MoH4yeropck, Hu-
Kenb 3anonspHbii. TakoM ke 3ddeKT
npossnsetca B HopuabcKe, KOTOPbIN
XapakTepu3yeTca CambiMM  GObLUMMMU
BbIOpOCaMM 3arpA3HALWMX BELLECTB B
atMmocdepy.

3a nocnegHre 10 net Hambosbluee
KOJIMYECTBO CTaHUMM (3a npejenamu
6ukHero cneaa) ¢ pH < 5,6 otmevaert-
ca Ha Ko/sibcKoM n-oBe, B pernoHe Ypa-
Jla, ceBepe M CeBepo-BOCTOKa 3anaja-
Hol Cn6upun, Ha Caxa/iMHE U B paMoHe
YykoTKK. B npearopbsax Antas, Kysbac-
ce M Xakaccuu oTMevaeTtca crabole-
JIOYHOM XapaKTep 3MMHUX 0Ca/KOB.
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Puc. 3.9. M3meHeHuUs s8eslutUHbI CpedHe20008bIX 8binadeHull a3oma aMmuayHozo, azoma
HUMpamHo20, azoma cyMmMapHozo u cepsi 3a nepuod 2001-2005 ea.
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5 - Kaskasckuli b3, 6 - Lladxammas, 7 - TypyxaHck, 8 - Xyxkup, 9 - Xamap-AabaH, 10 - TepHel
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BbinadeHusa cepbl u asoma 8 pe-
3y/Zlbmame mpaHc2paHU4Ho20 nepe-
HOCa 3a2pA3HAIWUX 8030yX Bewecms

"naBHyt0 poJib B TPAHCIPaHUYHOM 3a-
rPA3HEHUM MrpaloT BbIGPOCHI B aTMO-
cdepy. ITO CBA3AHO C TEM, HTO B 3TOM
c/lyyae  peasm3yloTCA  BO3MOXHOCTM
JanbHEro, B TOM YMC/ie TPaHCrpaHUYHO-
ro, nepeHoca 3arpsA3HAKLWMX BELLEeCTB.
HabnogeHns B pamKax <«CoBMeCTHOM
Nporpammbl HabOAEHUA U OLEHKM pac-
NPOCTPaHEHUA 3arpAsHuUTEsNel Bo3dyxa
Ha 6osblwme paccToaHuA B EBpone -
EMEM~» (Co-operative Programme for
Monitoring and Evaluation of the Long-
range Transmission of Air Pollutants in
Europe - EMEP) npoBoaAaTca Ha yeTbipex
ctaHumax EMEN, pacnonoXeHHbiX B ce-
Bepo-3anagHoM permoHe Poccmn (AHu-
CKOCKM, [nHera, LLleneneso) 1 Ha CTaH-
umn  JaHKW, pacnosioKeHHad B LEH-
TpasibHOM 4YacTM Poccum Ha tore Moc-
KOBCKOM 06s1acTM. Pa6oTbl MO nporpam-
me EMEN npegycmaTpuBaloT perynap-
HbIM aHa/M3 cojeprKaHua B atmocdepe
M aTMOC@EpHbIX OCaJKax XUMMYECKUX
CoeAMHEHWH, onpeaensoWmx KMCIOTHO-
LwesloyHoM 6anaHc Ha ocHoBaHMM 3KC-
NepUMEHTA/IbHO  MOJIyYEHHbIX  JaHHbIX
OLIEHEHbI peasibHble BEMYMHbI KOHLEH-
TpaUMi U Harpy3oK COeJMHEHUM cepbl U
asoTa B CeBepo-3anajHOM M LEHTpasib-
HOM paMoHe Poccuu.

TpagvUMOHHO HaMBOJbLLUMIM UHTEpEC
NpoABNAETCA K CTENeHW 3aKMCIAEeHUSA
aTMocdepHbIX ocaakoB. HabnwoaeHus
MoKasa/iM, YTo AMarnasoH 3HaYeHWMn Be-
JmumHbl pH ocagKkoB, OTOGpaHHbIX Ha
cTtaHumsax EMEN, Becbma WKMPOK U npo-
CTUpaeTcA OT 3HAYeHUM MeHee 4 [0
3HayeHun 6onee 7. Tabauvua 3.2. gaet
npeAcTaB/eHMe O YaCTOTHOM pacnpeje-
JIEHMM OCAZKOB B Pa3/IMyHbIX AManaso-
Hax KMCNOTHOCTM.

CnnbHO Kncable ocaaku (pH < 3,5) He
BbiNaZa/M HM pasy 3a BeCb Nepuoj Ha-
6noaeHni. Hanbonee BepoATHO BbiMa-
JeHue cnabo KUCAbIX M HeMTpasibHbIX
0ocagKkoB. TakuMM 06pasoM, aHaiu3 Xu-
MMYECKOro  cocTaBa  aTMocdepHbixX
0CaJKOB MOKasaJ, 4TO O0CaJKM, BbiMa-
Jaolpe B parMoHe ctaHuui EMENM, mMoxk-
HO KJlaccuduuMpoBaTb KaK C/laboKmc-
nble.

[AnanasoH M3MeHeHWI obLiel MUHe-
pasiM3aumm 0CaZKoB Ha CTaHumax EMEN,
PaCCYMTaHHbIM HA OCHOBE CPeAHEroAo-
BbIX KOHLEHTpauui, NEXUT B npeaenax
ot 1 Ao 15 mMr/n. AHanu3 AaHHbIX MOH-

Horo 6asiaHca aTMocdepHbIX 0CaAKOB Mo-
Kasan, 4To cynbdart-uoH ABAAETCA AOMM-
HUPYIOLLMM KMCIIOTHBIM @aHMOHOM A5 BCEX
ctaHumM EMEN. Ero BKnag B MOHHbIM 6a-
naHc coctaBnset 17-31 %, oAHaKO BKJaj,
HUTPAT-MOHOB M MOHOB AMMOHMA JOBOJIbHO
cywectBeHeH (7-15% n 10-22 % cooTBeT-
CTBEHHO). KoHueHTpauuu cynbdaToB Mak-
CMMajlbHbl B paroHax, Mpuaeranwmx K
3anagHoM rpaHuue Poccum U noJBep:KeH-
HbIX B/IMAHUIO TPaHCTPaHMYHOro MnepeHo-
ca.

OueHKa BbINaZEeHUM C ocajKaMM OcCy-
WecTBAsAIACb Ha OCHOBE CpejHEB3BELUEH-
HbIX MECSAYHbIX KOHLEHTpaumMi U Komye-
CTBa BbINaBLUMX OCAAKOB. BennumHbl MOK-
pbiX BbiNAaAeHWM A5 PaMOHOB pacCMaTpu-
BaeMbIX CTaHUMM nexaT B npegenax 0,23-
0,68 r/M> B rog Ansa ceppl u 0,05-
0,25 r/m? B rog Ans asoTa.

AHanus gonronepuoaHbiX PpsAoOB  Ha-
6n04eHu Ha ctaHumax EMEN nokasbiBa-
€T, YTO 3HaYeHWe KOHLEHTpauuM cepbl U
a3oTa B 0CajKax MOXKET 3HAYUTEsIbHO
BapbMpoBaTb roj OT roJa W 3aBUCUT OT
KO/IMYECTBA BbiMaBLUMX OCA/IKOB.

Ans vccneayemblx paHoOHOB OCHOBHbIM
MEXaHW3MOM MOCTYMN/IEHUA B NOYBY CEPbI U
asoTa fABAAETCA BblMbiBaHWE aTtMocdep-
HbIMM OCaZKaMM. ITO OCOBEHHO XapaKTep-
HO ANns a3oTa, AN KOTOPOro BK/Aaj «Cy-
XWX> BbINaAeHUM cocTaBnseT okono 10 %.
Cnepyet oHaKO OTMETMTb, YTO 3Ta BEU-
YMHA BO3MOXKHO HECKOJIbKO 3aHMKEHa,
MOCKOJIbKY NpOrpamMMa MOHMTOPMHIa Ha
ctaHumMax EMEN He npegycmatpuBaeT M3-
MepeHMIM ra3oo6pa3HOM a30THOM KUCJIOTI,
aMMMaKa M OKCMAOB as3oTa. Bo3morkHo,
YTO MOr/IoLEHNE 3TUX BELLECTB NOBEPXHO-
CTbl0 MOXKET [0 ABYX pa3 YBeJIMYMTb 3Ha-
YMMOCTb BK/1aJa «CYXMX» BbiNageHWM.

B tabnmue 3.3. npeacTtaBsieHbl 3Hade-
HUS U3MEPEHHDBIX, PacyeTHbIX U KpUTU4e-
CKMX Harpysok cepbl M a3oTa B paMoHax
pacroJiIoXKEHUA  POCCMMCKMX  CTaHLUMM
EMEM. PacyeTHble 3Ha4YeHWsA Moy4YeHbl
MeTeoposiorMyeckum CUHTE3UPYIOLLMM
LUeHTpOM «3anag» nporpammbl EMEN Kak
cpeaHre 3a 1985-1993 rogbl. 3HadeHuA
KPUTUMYECKMX Harpy3oK Mo as3oTy HocAT
OpPHEHTMPOBOYHbIN XapaKTep.

CpaBHeHMe AaHHbIX Tabauubl 3.3. no-
Ka3blBa€T, YTO 3HAYEHMA U3MEPEHHbIX Bbl-
NageHUn coeamMHEHMM cepbl Ansa uccne-
JYEMbIX PErMOHOB MOrYyT HECKOJIbKO npe-
BblLLATb PEKOMEHAOBAHHOE 3HAYEHWE KpU-
TMYECKMX Harpy3oK, B TO BpPeMs KaK AnA
COeAMHEHMM a3oTa MMeeTCA onpejaesieH-
HbI 3KOJIOFMYECKMI pe3eps.
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MNpoBeseHHblE MCCNefoBaHMA MOKa-
3a/M, YTO CpeaHMEe 3a AJIMTE/IbHbIN
NMPOMEXKYTOK BPEMEHM KOHLEHTPaLUKU U
BbiMAaZEHUA 3arpsA3HAOWMX BO3AyX Be-
WeCTB, OMNpeAensoWmx TpaHCrpaHUY-
Hoe 3arpsA3HeHMe, OTHOCMTE/IbHO HeBe-
JIMKM U MO CyWeCTBYOWMM NpeacTaB-
JIEHMSAAIM He MOryT BbI3BaTb 3aMETHbIX
HEeraTUMBHbIX 3K0OJIOrMYeCKMX 3P eKTOB.
Mpn 3TOM NO JaHHBIM MHOTONETHUX Ha-
61104eHUM Ha cTaHumax EMEN HameTu-
Nlacb TEHAEHUMA YMEHbLUEHMA BbliMajge-
HWUA coeaMHEHMIM cepbl M a30Ta Ha noj-
CTMIAOLLYH0 NMOBEPXHOCTb.

AaHHble cmaHyuli MoHumopuHeaa
EAHET

MporpamMma CeTM MOHMTOPMHra Ku-
CJIOTHBIX 0CaJKoB B BocTouHoM A3sumu
(Acid Deposition Monitoring Network in
East Asia - EANET) co3gaHa An1a MOHM-
TOPUHIa KMCIOTHbIX BbIMAAEHUM U UX
B/IMAHMA Ha COCTOAHME MPUPOAHBIX
JKOCUCTEM B BOCTOYHOM YacTM asmart-
CKOro permoHa. B HacToswee Bpems
Kpome Poccum B nporpamme EAHET
npuHUMaloT ydactme 11 ctpaH: UHZo-
He3na, Kutal, Kamboaxka, Jlaoc, Ma-
narnsmaA, MoHronus, Pecny6amka Kopes,
Poccna, Taunang, Ouaunnuubl, Ano-
HuA. Bcero no nporpamme EAHET B pe-
rMoHe pa6oTaeT okono 50 ctaHumi. Ha
Tepputopum Poccum aencTeytoT 4 cTaH-
LMY MOHUTOPMHIA, TPU PacnosIOXKeHbI B

AluanasoH pH u Ka4ecmgeeHHAA XapaKmepucmuKa 0cadKos

< 3,5 3,5-4,5 4,5-55 5,5-6,5 > 6,5
CunbHo Kucsible  Kucnble | Cnabo Kucsvle HelimpasbHbie  LljenoyHbie Ha cm. JaHku
1999 0 5 58 34 3
2000 0 6 56 33 5
2001 0 10 64 23 3
2002 0 12 42 34 13
2003 0 7 56 30 7
2004 0 13 57 25 5
2005 0 11 60 20 9

baliKkaNbCKOM pervoHe - ropoackas
CTaHuMA MpKYTCK, perMoHasbHas CTaH-
uma JinctBaHKa M (oHOBaA CTaHUMA
MoHabl, ogHa - B [IpMMOPCKOM Kpae -
pervoHanbHaa cTaHuuA [prMMopcKas.
MoCTOAHHbIE M3MEpPEHMA Ha CTaHUMAX
EAHET npoBogAatcsa, HaumHaa ¢ 2001
roga. He6onblioM nepuos U3MepeHui
He Mo3BOJIAeT elle CyauTb O BpPEMEH-
HbIX TPEeHAaX KOHLUEHTpauui 1 Bbinage-
HUAX Ha NOACTMJIAIOLLYH MOBEPXHOCTb.
MoaToMy B 0630pe npuBeAeHbl AaHHble
0 CE30HHOM X0J€e WM MPOCTPAaHCTBEHHOM
pacrnpefefieHMM KOHLEHTPaUuii OCHOB-
HbIX KMCNOTOOGpa3ylLWMX BELWECTB B
paloHe pacrno/ioXKeHua cTaHumi EA-
HET, ocHOBaHHble Ha AaHHbIX U3Mmepe-
HuM 3a 2001-2005 rogbl.

Mo JaHHbLIM WM3MEPEHUM Ha BCeX
ctaHumax EAHET B bBalKanbcKom pe-
rMOHEe CpeAu rasoBbiX NMPUMECEN B BO3-
Ayxe npeobnajaet AUMOKCUZ Cepbl, a B
MprmopcKkomM Kpae - aMMMaK
(puc. 3.11.). KoHueHTpauua aMMMaKka B
BO3Z4yXxe Ha CTaHumu [pMMopcKas nou-
™M B 6 pa3 npeBblaeT COOTBETCTBEH-
Hble 3HaYeHMA AN1A CTaHUMK JICTBAHKA.
Hambonbwmi ypoBeHb KOHLEHTpauum
a30THOM KMC/IOTbl cpeau cTaHumh EA-
HET oTmeueH B JIUCTBAHKe, rae cpea-
HAS 3a 5-IETHWUIM Nepuoj KOHLUEHTpaums
HNO; noutn B 3 pasa Bbiwe, Yyem B Up-
KYTCKe, U B 7 pa3 Bbilwe (POHOBOro 3Ha-
yeHuAa (MoHAbl).

Tabn. 3.2. YacmomHoe
pacnpedesieHue ocadkos (%)
no duanasoHam KucJaomHocmu

Hazpyska no cepe (2/mM*200) Hazpysku no azomy (2/m*200) Ta6n. 3.3. CpasHeHue

usmepeHHbIx 8 2005 2.,
pacyemHbIX U Kpumu4eckux

CmaHyus

Usmep. Paccyem. Kpumuu. MU3smep. Pacc'-lem.\‘ Kpumuw.

AHUCKOCKu 0,43 1,35 0,30 0,13 0,13 0,3-0,5 HA2PY30K cepbl U a3oma
Muneza 0,24 0,33 0,48 0,14 0,17 | 0,3-0,5 8 patioHax pacnosioxeHus
Leneneso 0,86 1,09 0,94 0,61 0,69 1,0-1,5 poccutickux cmaryud EMETT

* ToIbKO MOKpble BbinageHus
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Puc. 3.11.
KoHuyeHmpayus
2a308bIx npumeceli
8 8o30yxe

no 0aHHbLIM
u3smepeHul

Ha cmaHyuax EAHET
8 2001-2005 e2.,
MK2/ M

Puc. 3.12.
XumMudeckull cocmas
ammoc@epHbIx
aspo3soneli

no OaHHbIM
u3smepeHul

Ha cmaHyuax EAHET
8 2001-2005 22,

Ha/ M

B XxuMMMyecKoM cocTaBe
aTMocdepHbIX aspososien
(puc. 3.12.) Ha BCeX CTaHUMAX
EAHET npeo6nagatot cynbdat
WoHbl. Hanbonblume Maccosble
KOHLEHTpauuu S0.* Habno-
Jatotca B [pMMOpPCKOM Kpae.
B balKa/bCKOM pernoHe co-
AeprKaHue SO+ Ha peruo-
HaJlbHOM YypoBHe B 3,5 pasa
npe.bilwaeT (OHOBbLIM  Ypo-
BEHb 3arpA3HEHMA, XapaKktep-
HbIM A8 CTaHUMKM MoHAbI, a B
yp6aHM3MPOBaHHOM LEHTpe -
B 4,5 pasa. CogeprkaHue KOM-
MOHEHTOB a3oTa B a3po30/sX
Ha peruoHajbHOM YpOBHE B
MpMMOPCKOM Kpae Tak e
Bbllle, 4Yem B balkanbckom
pervoHe. Hebonbluoe npeBbl-
LIEeHME YPOBHA 3arpA3HEHMA B
pervoHe o3epa baikan no
cpaBHeHMIO C  [IpUMOPCKMM
KpaeM HabagaeTca TOJIbKO
no ruapokapboHaTtam M XJ0-
pUaaMm.

3.3. ®oHoBOE coaeprkaHne
3arpA3HAKLWMNX BeLeCcTB B
no4yBax M pacTUTE/IbHOCTH NO
AAHHbIM CETHU KOMIJIEKCHOr O
¢oHoBOro moHntTopuHra (CKOM)

Taxesnvie Memasnnbl. CoaeprKaHue Taxe-
JIbIX METaJ/IoB B Npo6ax MoysB B paMoHax ¢o-
HOBbIX CTaHLMM Masio MEHAETCA M HaxoAuTcA
B MHTEpBaiax CPeAHMX 3HAYEHWM Mo pesyJib-
TaTaM MHOrONIETHUX HabAAeHMN. KoHueH-
TpauMsa CBMHLA B MOBEPXHOCTHOM CJI0€ MOYB
Ha eBponeicknx CKOM coctaBnset He 6onee
2,3 Mr/kr, kaamms - ao 0,12 Mr/kKr.

B ueHTpanbHbiX parMoHax ETP B TpaBsHM-
CTOM pacTUTENIbHOCTU U JINCTBE AEPEBLEB CO-
AeprKaHue cBMHUA He npesblwaeT 1,0 Mr/kr,
KagMma - Haxogutca B npegenax 0,02-
0,2 Mr/Kr, B LeNIOM, COOTBETCTBYA pe3y/bTa-
TaM A/IMTENbHbIX HabAeHUM Ha CKOM.

Mecmuyuodsbl. B 2005r. KoOHUEHTpaumu
NecTMUMAOB NPaKTUYECKU He MOBbLICUMAUCH MO
CPaBHEHMIO C JaHHbIMM HabOAeHM 3a Mo-
cnefHee pgecatnnetme XX BeKa, 0CTaBasAChb Ha
YPOBHAX 6/IM3KMX K Npeaesly o6HapyXeHua: y-
rxur  0,06-0,2 mkr/kr, p,p-4A4T 1,8-
36 MKr/kr (cymma AAT 3-40 Mir/kr). B npo-
6ax TpPaBAHOM PaCTUTE/IbHOCTU KOHLEHTpaLmM
NecTUMUMA0B HAXoAATCA B npeAesiax 3HauYeHMH
3a nepuwoa: ana y-IXur - 0,2-3,4 mxr/kr, n,n-
AAT - 6,3-89 MKr/Kr.

7 -
¢ O WpkyTck
5 i
2 44 B JlncTBsiHKa
2 34
5 | O Mpumopckas
o= == Abfor
04 O 1
HNO3 HCI NH3 S02
3500 +
3000 OWpkyTck
2500 1 E lucTBaHKa
Q 2000 -
E 1500 - OMNpumopckas
1000 1 OMoHgap!
500
0 i
HCO3- S0O42- NO3- Cl- NH4+ Na+ K+ Mg2+ Ca2+
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3.4. ®oHoBOE 3arpsA3HeHMEe NOBEPXHOCTHbIX BOJ,
no gaHHbiM cetu CKOM

0o 6-8 Hr/n.
Ana poHOBOro ypoBHA TAXE/bIX METa//IoB, nectuumaos, MNMAY B noBepxHOCT-

Taxenole Memasbl. DOHOBOE CoAepXaHWe PTYTM, CBMHLA, KagMWA B NO-
BEPXHOCTHbIX BOAaxX 60/bWMHCTBA (hOHOBbIX parioHOB PoCCUM COOTBETCTBOBAJIO
WHTEepBasam BeJIMYMH, HabAloJaeMblX B NOC/EAHME rofbl, M COCTaBUAO ANA PTy-
™ 0,01-0,56 MKr/n, cemHua 0,32-2,7 MKr/n, Kaamumsi - He 6onee 0,25 MKr/n.
OTHOCUTE/NIBHO MOBBIEHHbIE 3HAYEHMSA KOHLEHTpaUui HabAAa MCb B LEHTpe
ETP B KOHLe neTa (MeXeHb) NpakTUYECKU ANA BCEX TAXKENbIX MeTal/IoB.
Mecmuyuods u MAY. KoHuenTpaumu n,n-AAT v cymmbl usomepos AAT B no-
BEPXHOCTHbIX BOJAaX GO/bLUIMHCTBA (DOHOBbBIX TEPPUTOPMI OCTABA/IMCh HMU3KMMM,
He Bbiwe 40 1 50 Hr/n COOTBETCTBEHHO. 3HAYMTEJIbHOE MOBBILEHUE YPOBHS CO-
JepraHma 3Tux BelecTts (B 10-50 pa3) B Bojax peK OTMeYaeTcs BO BTOPOM MoJio-
BMHE JIETA B I0XHbIX U Or0-BOCTOYHbIX paroHax ETP.

CoaepxaHue 6eH3(a)nMpeHa 1 6eH3(a)nepuiaeHa B NOBEPXHOCTHbIX BOAaX 3a-
NoBEeAHUKOB COCTaBAAET MeHee 1-3 Hr/n, MOBbIWAACH BECHOM NPU CHEroTasHUM

HblX BoZax Mo AaHHbiM ceT CKOM coxpaHseTcs TeHAeHUMS CcTabuamsaumm mx
KOHLIEHTpaum1, HabaoaaBwasnca B nocneaxHme 10 ner.

3.5. PagnoaKkTnBHOe 3arpA3HeHne NpUpOAHOM cpeapbl

AHanus Bcen COBOKYMHOCTHU MHOTOJIETHUX 3KCNEePUMEHTaJIbHbIX AaHHbIX MOKa-

3a, YTo pajuaLlmoHHas 06CcTaHOBKa Ha Tepputopun PO B nocneaHue 15 net 6bl-
Jla CMOKOMHOM MU CyLLECTBEHHO He u3MeHsnacb. O6beMHble akTMBHOCTM (OA) pa-
JMOHYKNI0B B NPM3EMHOM aTMocdepe 3a 3ToT nepmoj 6biI Ha CeMb NOPSAKOB
HUXe gonycTuMbIX no HPB-99.

Ha pucyHke 3.13. npuBeaeHbl cpeAHEB3BELIEHHbIE MO TeppuTopmn PP 3Have-
HUA CPeAHEeroZoBoi 06bEMHOM aKTMBHOCTH YB, ">'Cs u *Sr B Bo3ayxe npu3em-
HoM aTmocdepbl B 1991-2005 rr. (BHe 3arpsA3HEHHbIX 30H). 3HauyeHuA cpejHe-
B3BeLUEHHbIX No TeppuTopum PO rogosbix BbinaaeHui YB, *’Cs Ha noactmnaio-
LYI0 NMOBEPXHOCTb M rofoBble BbinageHus *H ¢ aTMochepHbIMM 0CaaKamM 3a o-
cnegHue 15 net npuBoAATCA Ha pUCYHKe 3.14.

Ha pucyHkax 3.15. 1 3.16. npuBOAATCA AaHHble O PaAMOAKTMBHOM 3arpssHe-
HMM NpM3eMHOM aTMocdepbl 3a nocsieaHue 7 feT AN 3arpsisHEHHbIX nocse Yep-
HOGbIIbCKOM aBapuu Tepputopuit PO,

Ha pucyHkax 3.17. u 3.18. npuBeaeHbl pe3y/bTaTbl pagMaLlMOHHOIO MOHMTO-

pPUHra Ha 3arpAsHeHHbIX B 1957, 1967 rr. TeppuTopmax BocToyHo-YpanbCcKkoro
paZMoaKTMBHOIo cieda. Ha TeppuTOpuM 3TOro pagmMoakTUBHOINO C/iefa, KOTOPbIM
NpUMEPHO COBMaJaeT C PaloHOM MpeAnosiaraeMbiX HewTaTHbIX BbiGpocoB MO
«Mask», BeyTca HabloAeHUA 3a BbiNaJeHMAMM PAMOHYKAMAO0B B 12 nyHKTax.

100

0,1

Puc. 3.13. JuHamuka
u3MeHeHusA 06veMHol
akmusHocmu
PaduoHyK/udo8

8 npusemHoli
ammocgepe PO

(8He 3az2psA3HeHHOU 30HbI)

1991

1993

1995 1997 1999 2001 2003 2005
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Puc. 3.14. JuHamuka
8binadeHull
PaduUoHyK/IUdo8

Ha nodcmunarwyro
nosepxHocmb P®

u mpumus (c ocadkamu)
BHe 3a2pA3HeHHOU 30HbI

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Puc. 3.15. JuHamuka
Uu3MeHeHus 06beMHol

akmusHocmu ¥Cs, Sr 5

o
HQ 3a2pA3HEHHbIX NOC/ie z_
YepHobblabcKol asapuu E <
meppumopusx e 2

8%

28

Q

A

O

e}

Puc. 3.16. JuHamuka
sbinadeHuli
PaduoHyK/udo8

Ha 3a2pA3HeHHbIX nocie
YepHobbiabckol asapuu
meppumopusx

T

-
o
I

BbinageHus, BK/M? roq

-

EK/MZI'O,D,
A O =~ N W h OO N OO O

Puc. 3.17. JuHamuka
sbinaderuti ¥’Cs u *Sr
Ha meppumopuu BYPC
(NYHKMUPOM NOKA3aH
pe2uoHabHbIU PoH)
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Puc. 3.18. JuHamuka
sbinadeHuti 33 g 300
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TeHdeHYuu paduoakmusHo20 3a2pA3HeHUsa npu3emMHoli ammocdepbi

8 omOeJibHbix pe2uoHax P® 8 1999-2005 22. (8He 3a2pA3HEHHbIX 30H)

B tabnmuax 3.4. 1 3.5. npuBegeHbl cpeaHeErofoBble 06 beMHbIE aKTUB-
HocTn 2B, "¥’Cs, *°Sr B npu3emHolM aTMocdepe oTzeNbHbIX pernoHos PO B
1999-2005 rr., B3BELUEHHbIE MO MJIOWAASM TEPPUTOPUM, KaXKaas M3 KOTo-
pbIX 06CNy:KMBaeTCA OAHOM (PUALTPYIOLLEM YCTAHOBKOM. Tam e AatoTcs
CpeAHEroAoBble 3HayYeHMs 06bEMHOM aKTMBHOCTM, B3BeLUEHHble no EBpo-
nemckoM n Asmatckon Tepputopusam Poccum (ETP u ATP, COOTBETCTBEHHO).

B Tabamuyax 3.6. 1 3.7. NpMBOAATCSA CpeAHEB3BELUEHHbIE 3HAYEHMA Bbl-
nageHnit Y u ’Cs B oTaenbHbIX permoHax PO 3a 1999-2005 rr. Mpu on-
peAeNeHnn paIMOaKTMBHBIX BbiMaZeHWM B OTAE/IbHbIX pernoHax BCA Tep-
puTopma PO ycioBHO nogesieHa Ha HECKOJIbKO reorpaduyeckmx paroHoB
(CeBep ETP, UeHTtp ETP, 3anagHaa Cu6mpb U T.4.).

HaumeHosaHue
PAduUoHYKAuda

2B

137Cs

Y

rod

1998
1999
2000
2001
2002
2003
2004
2005
1998
1999
2000
2001
2002
2003
2004
2005
1998
1999
2000
2001
2002
2003
2004
2005

EQuHuybi

u3smepeHul

10° Bk/M?

107 Bk/M?

107 BK/M®

3anonapbe

10,1
11,0
12,3
11,9
10,2
8,4
8,4
12,7
2,2
1,0
1,7
1,9
2,1
0,9
1,0
1,6
0,8
0,65
0,36
0,73
0,43
0,58
0,42
0,36

6,6
7,5
8,3
8,4
7,5
7,4
9,0
10,2
4,0
5,0
7,0
5,2
8,2
4,5
3,8
3,9
0,9
0,9
1,1
1,1
1,3
1,1
1,12
0,98

Cesep Ljenmp

20,8
20,4
15,5
15,4
15,6
18,1
18,0
20,5
8,0
7,3
6,7
3,8
8,8
9,7
6,3
6,0
0,9
0,8
0,8
0,8
0,8
1,9
1,32
0,56

02

17,0

20,6
10,7
14,0
12,8
12,2
11,8
16,0

10,3
10,7
10,3
8,5
5,7 %
14,4
2,7

1,7
1,15

1,0
0,82
0,77

ETP

11,6
11,8
12,3
10,8
10,8
10,1
10,4
13,2
4,9
3,7
4,7
42
5,9
4,2
3,2
3,5
0,93
0,75
0,65
0,97
0,76
1,15
0,92
0,67
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Ta6n. 3.4. O6vemHaa
aKmusHoCmMb 8030yxa

8 omadeJibHbIX pe2uoHax
ETP P® g 1998-2005 2e.
(8He 3a2psA3HeHHbIX 30H)

X - HenoJsiHble

AaHHble

npoyepkK -

HeT AaHHbIX
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Ta6n. 3.5. O6vemHasa
akmusHocmb 8030yxa

8 omOoeJ/IbHbIX pe2uoHax
ATP PO 8 1998-2005 22.
(BHe 3a2pA3HEeHHbIX 30H)

Ta6n. 3.6. PaduoakmusHble
sbinadeHus

Ha nodcmunaruwyo
nosepxHocmb 8 0MAe/IbHbIX
peauoHax ETP P®

8 1998-2005 za.

(8He 3a2pA3HEeHHbIX 30H)

HaumeHosaHue od Eauuuqb:v 3anadHas CeBeP Bocmou- lOaVBocmoq-
paduoHyKiuda usmepeHuli  Cubupb Hol Cubupu Hol Cubupu
B 1998 10° Bk/M? 14,9 23,9 19,8 21,2
1999 21,7 22,3 22,7 22,2
2000 22,0 21,0 19,8 20,6
2001 21,4 20,7 18,6 20,5
2002 20,7 18,9 16,6 18,9
2003 29,5 16,2 17,6 19,6
2004 27,3 14,1 19,2 19,5
2005 25,8 19,3 14,7 20,0
137¢Cs 1998 107 Br/M? 4,7 2,5 3,9 3,4
1999 4,2 2,7 3,0 3,3
2000 7,5 1,5 3,4 3,4
2001 3,8 2,6 4,8 3,4
2002 4,6 3,6 5,6 4,3
2003 6,5 1,9 4,9 3,7
2004 4,3 1,7 2,5 2,5
2005 4,9 1,6 2,6 2,6
osr 1998 107 BK/M® 2,2 1,2 2,1 1,63
1999 2,4 0,8 1,65 1,44
2000 3,1 0,7 1,35 1,41
2001 3,0 0,7 2,6 1,55
2002 2,0 1,0 2,0 1,42
2003 2,4 0,43 3,4 2,1
2004 2,4 0,4 3,0 1,9
2005 2,1 0,44 1,3 1,28
AL roo Eau"'uub'- 3anonapbe Cesep Llenmp 10} ETP
paduoHyKknuda usmepeHul
pY] 1998 Bk/M? roa 292 256 329 402 292
1999 365 329 365 365 365
2000 475 365 365 475 402
2001 402 219 365 475 329
2002 365 183 365 584 329
2003 402 219 365 548 329
2004 402 219 475 438 365
2005 365 256 438 475 365
37¢cs 1998 Bk/M? rog 0,20 0,77 1,5 0,95 0,93
1999 <0,4 0,62 0,46 0,71 0,75
2000 <0,4 0,55 1,2 0,70 0,75
2001 <0,4 1,02 1,2 0,76 0,77
2002 0,57 0,89 1,27 1,04 0,80
2003 0,47 0,64 0,73 0,76 0,64
2004 <0,4 0,56 0,75 0,62 n
2005 <0,4 0,54 0,93 0,61 ”
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HaumeHosaHue EQuHuypb!I

rod .
u3smMepeHul

paduoHyKnuda

3B 1998 BK/M%-ropa
1999
2000
2001
2002
2003
2004
2005
1998
1999
2000
2001
2002
2003
2004
2005

137Cs BK/M2 oA

3anadnas Cesep ?oc- ({0)] Boc:
cusupe "GRL " Cotupu
P P
548 584 548 584
438 548 548 511
548 584 548 548
548 584 511 584
548 657 548 584
584 621 584 584
584 657 475 584
475 621 475 511
0,70 0,36 0,43 0,54
0,44 0,33 H 0,37
H H 0,33 H
H 0,3 0,4 H
H H H H
H H H H
H H H H
H H H H

PaduoakmusHoe 3azpAa3HeHuUe N0BepXHOCMHbIX 800 cywu u mopel

Mpy paanauMOHHOM MOHM-
TOPMHre MOBEPXHOCTHbIX BOJ
Cywun onpegensietca 06beM-
Has aKTMBHOCTb °H B pekax M
“Sr B pekax, o3epax M npu-
GPEKHbIX BOAAX MOPEM.

OcHoBHOM BKMaj B pagmo-
aKTMBHOE 3arpsisHeHue no-
BEPXHOCTHbIX BOJ MOBCEMECT-
HO BHOCMT TeXHOreHHbIt °Sr,
CMbIBAaEMbIM 0CaZKaMM C 3eM-
M, 3arpAsHeHHoM rnobasib-
HbIMM BbINaZ€HUAMM MOYBbI.

B Tabnmue 3.8. nprBeseHb!
cpefHerogosble 06BbEMHbIE
aKTMBHOCTM Sr 1 3H B pekax
P® B 2005 r. 1 ana cpaBHeHuUA
3a npegblaywme 14 net.

CpeaHerosoBas 06beMHas aKTUBHOCTb
Sr B pekax P® B 2005r. (6,4 MBK/N)
6blna nprmepHo B 780 pa3 HMKe Hopma-
TMBA YPOBHA BMeLIATE/NIbCTBA A/1A Hace-
nenua (YB=5 bk/n) no HPBb-99. B uesnom,
cpefHerogoBas 06beMHas aKTMBHOCTb
“Sr B Boje pek Poccum B TeueHuM psga
nocneAHUX NeT COXpaHAeTCA MpUMEPHO
Ha 0OZHOM YpOBHE.

[MHaMMKa M3MEHeHMA 06BbEMHOM aK-
TMBHOCTM TpUTMA *H B peKax Ha TeppuTo-
pun PO nprBegeHa Ha pucyHke 3.19. Ana
CpaBHEHMA Ha PUCYHKE MOKa3saHa TaKkKe
06beMHas aKTMBHOCTb TPUTHSA B OCajKax.

Copepxatue °Sr B Bogax mopeit B Te-
YeHMe YKasaHHOro nepuvoga MMeeT cCna-
6yl  TEHAEHUMIO K  YMEHbLUEHUIO
(tabn. 3.9.).

Taba. 3.7. PaduoakmusHble
8binadeHus

Ha nodcmusarWyr
nosepxHocmb 8 0mMoeJibHbIX
peauoHax ATP P®

8 1998-2005 2a.

(8He 3a2pA3HeHHbIX 30H)

H - HUXe npejena

06HapyKeHua
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Puc. 3.19. O6vemHasa
akmusHocms °H 8 pekax
Ha meppumopuu P®

Ta6n. 3.8. CpedHezodosble
06beMHble aKmusHocmu
PSr u 3H 8 pexax P®

Taén. 3.9. O6bemHble
akmusHocmu *°Sr

8 NOBEPXHOCMHbIX B0OAX
mopeli PO

B8 1998-2005 22., MBK/n

* - NpUbpeXHbIE BOAbI
BocTouHoM KamuaTtkm

MpoYepK -
npo6bl He 0TOMPaMCh

OA’HB pexax P®

BH s ocaakax

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Peku ETP

10,5
6,7
7,6
6,2
6,2
7,2
5,9
6,4
7,6
8,2

%0Sr, MBK/n

Peku ATP

11,5
8,1

8,1

6,3
7,4
5,5
6,7
7,8
6,1

5,6
4,7
3,6
45
4,7
45

5,0

VB, BK/n

3H, Bk/n

P®
3,1-5,5
3,3-6,4
2,4-4,5
3,1-8,2
1,7-3,1
2,8-6,1
2,0-6,5
2,0-7,6
1,7-6,3
1,7-3,7
2,3-4,1
2,0-3,3
1,8-3,6
1,7-3,0
1,8-3,5

7700

YB, BK/n

A308cKoe

YepHoe
bapeHyeso
besnoe
OxomcKoe
AnoHckoe

Tuxuli okeaH"

A w 0 AN

_
N

24,0

3,5
46
1,8
2,6
1,9

21,4

3,6
43
2,1
2,3
1,5

16,1
2,9
4,3
2,0
3,6
2,0

28,0
13,5
3,9
5,2
2,5
1,7
2,0

18,7

2,9
6,0
2,2
1,6
1,9

16,0
15,5
3,4
4,0
2,3
2,4
1,7

- |15,8
13,0

3,4 | 3,1
41 | 3,5
2,1 | 1,9
2,1 | 2,1
1,9 | 2,0

3,6
3,4
2,1
2,2
2,1

10,7
2,8
3,8
1,8
2,1
1,8

12,2
2,0
3,4
1,7
2,1

1,7
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4. 3arpsA3HeHMe OKpyrKalllen cpeabl PErMoOHOB
Poccumnckon deaepaumnm

4.1. ATMocepHbIM Bo34yX B ropoaax

TeHOeHyua u3MeHeHul 3a-
2pA3HeHuUA s8o3dyxa 8 z2opodax
Poccuu. 3a AecATUAETHUN nepu-
oa 1996-2005 rr. yBeAM4YMIMCb
cpeaHue KOHLIEHTpauum
6eH3(a)nupeHa Ha 8,6 %, apyrux
3arpA3HAWMX BELLECTB CHM3U-
JMcb Ha 8-20 % (tabn. 4.1.).

Pe3koe cHuKeHWe 3arpssHe-
HWA aTMOCEepHOro Bo3gyxa npo-
ucxoamno B 1996-1999 rr. ms-3a
COKpalLeHus NPOMBILLNIEHHOMO
NpOM3BOACTBa, OAHAKO MO JaH-
HbIM PErynspHbIX Ha6AAEHWUM
Ha cTaHuuAax Pocrugpometa 3a
nepmvog 2001-2005 rr. yBenuum-
JIMCb CpejHWe 3a roj KOHUEH-
TpauyuK B3BELUEHHbIX BELLECTB Ha
3,3%, dopManbgernga - Ha
12,5%, amMmuaka - Ha 6,6 %,
6eH3(a)nupeHa - Ha 32 %.

3a 2001-2005 rr. B cpegHem
BO BCEX rpynnax ropofoB C pas-
JIMYHOM UYMCNEHHOCTBIO Hacene-
HWA Hab/loAaeTCca pOCT YPOBHA
3arpAsHeHus Bo3gyxa (BblpajKeH-
Hbii Yepe3 M3A), ocobeHHo 3a-
MeTHbIM (Ha 35 %) B ropogax c
ymcaom xutenent 50-100 Thbic.

Bewecmso

B3seweHHble seujecmsa (BB)
Auokcud cepsbli

Auokcud azoma (NO;)

OKcud yanepoda
beH3(a)nupeH
®opmasnboeaud

AMMuak

Kosnuyecmso 2opodos

Mo-npexHeMy 6onee yem B 200
ropojax cpejHuve 3a roj KOHLUEH-
Tpauum OJHOrO0 MM HECKObKMX
3arpAsHAWNMX  BeLECTB MpeBbl-
watot NAK (puc. 4.1.).

KonnyectBo  ropogos, rpe
CpeAHue  KOHUEHTpauMu  KakoM-
m6o npumecu npesbiwatoT 1 MAK,
3a AecATb JleT He WM3MEHMIOCh,
OTMEYEHO MOCTEMNEHHOE CHUXKEHUE
MaKCHMMabHbIX KOHLEHTpaLum#M
npumecen. KonnyecTso ropofos,
B KOTOPbIX MaKCMMaJibHble KOH-
ueHtpauuun npesbiwaot 10 MNAK,
YMEHbLUMAOCh 3a NATb JieT 6osee
yeMm B 3 pasa.

ExkerogHo BbINnosHAETCA OLEH-
Ka KayecTBa BO3Jyxa B ropojax no
KOMIMNEKCHOMY MOKasaTeslo - WH-
JeKcy 3arpasHeHuA aTtmocdepbl
(M3A). KosmuyectBo ropofos, B
KOTOPbIX YPOBEHb  3arpA3HeHMA
atmocdepbl oueHuMBaeTca (Mo no-
KasaTteso M3A) KaK BbICOKMHA M
OYeHb BbICOKMM 3a MATb JIeT yBe-
mumnocb Ha 22 %, 4TO0 0B6YCN0B-
JIEHO POCTOM 3@ 3TOT NEPUOA KOH-
LUeHTpaumi  6eH3(a)nuMpeHa BoO
MHOrux ropogax (puc. 4.2.).

KoHyeHmpauuu, %

225 -12,6
228 -20,0
234 -13,3
199 -9,3
168 +8,6
141 -12,5
65 -8,6

M3A - KOMMNJIEKCHBIM MHAEKC
3arpsAsHeHus atMocdepsbl,
YUYUTLIBAKOLLMIM HECKOJIBKO
npumecen. YpoBeHb 3arpas-

HeHua atMocdepbl cHUTaeTca
nosbIweHHbIM NpU U3A oT 5
[0 6, BbICOKUM - npn U3A ot
7 1o 13 1 04EHDb BbICOKMM —
npu U3A He MeHee 14.

CHU - HaMboNbLas U3MepeH-
HasA pa3oBasA KOHLEHTpauua

npumecwu, aeneHHasa Ha MNAK.

TeHdeHyuA cpedHux 3a 200

Tabn. 4.1. TeHOeHyusA
u3smeHeHull cpedHux
KoHUYeHmpayul npumeceli

8 2opodax P® 3a 10-nemHuli
nepuod 1996-2005 z2.
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Puc. 4.1. Koauyecmso
20podos, 8 KOMOpPbIX
cpedHez20008ble
KOHUeHmpayuu 08Ho20
UJIU HeCKOJIbKUX selecms
npesbiwanu 14K (1),
ommeyanuck 3Ha4yeHusa CH
6osbwe 10 (2)

Puc. 4.2. Kosnuyecmso
20p0008, 8 KOMOPbIX
YpOBEeHb 3a2pA3HeHUsA
oueHb 8bicokull (M3A>7) (1),
20podos 8 lNpuopumemHom
cnucke (M3A >14) (2)

Puc. 4.3. I3meHeHue
UHOeKca 3a2pA3HeHus
ammocgepsl 8 KpynHelwux
2opodax P® (1) u 2opodax

C YUC/IeHHOCMbIO HaceIeHUA
50-100 meic. xumenel (2)

Puc. 4.4. CpedHue
KoHYyeHmpayuu duokcuda
asoma, Mk2/M3, 3a 1996 (a)
u 2005 (6) 200bI 8 20podax
€ npednpusmusamu:

1 - yepHoli Memannypeuu,
2 - ysemHoti memannypauu,
3 - 3HepeemuK,

4 - xumuu,

5 - Hepmexumuu,

6 - Hecomenepepabomku,

7 - MUHepa/ibHbIX yoobpeHuli

Puc. 4.5. CpedHue
KOHUeHmpayuu okcuoa
asoma, mkz2/M3, 3a 1996 (a)
u 2005 (6) 200b1 8 20podax ¢
npednpuamuamu

1 - YepHol memannypauu,

2 - ysemHoli memasnnypauu,
3 - 3Hep2emuK,

4 - xumuu,

5 - Hepmexumuu,

6 - HepmenepepabomKu,

7 - MUHepasibHbIx yoobpeHuli

206 202 207 207
®2 187 185 202 201 210 203
72 66
o ® 47 32 40 48 48 48 37
° ® o ® 2
| J ® o Y
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
130
o1 110 115
98
=2 8 90
4 5 3 1
29
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
VU3A 14-
12
= 104
m2 s
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4
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0 -
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® 60,
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0
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I
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TeHOeHYuUA U3MEHeHUA 3a2pAs3-
HeHusa B030yxa 8 KpynHelwux 2o-
podax. B kpynHenwmx ropogax Poc-
cun (Cc HaceneHuem 6onee 500 Thbic.
XuTenen) HabaaeTcs pocT YPOBHS
3arpAsHeHusa aTtMmocdepbl (No nokasa-
Tento M3A) 3a nAtb neT 6osee Yem Ha
9 %, HO B mocneaHue ABa roaa oTMme-
YeHo cHueHne MN3A (puc. 4.3.).

B 16 M3 34 KpynHeMwwMX ropojoB
3a 10 net npousowesn pocT KOHLEH-
Tpaumi ABYX M Gosiee 3arpAsHAILMX
BewecTB (Tabn. 4.2.). TonbKo B 9 ro-
pojax 3arpsA3HeHWe BO3gyxa He-
CKOJIbKO CHWM3MJIOCb.

TeHOeHyua u3meHeHul 3a2psA3He-
Hua B8o30dyxa 8 2opodax C npeonpu-
AmMuAMU pas/iuyHbIX ompacsael npo-
MblwneHHocmu ¢ 1996 no 2005 za2.
OTMevaeTcAa TeHAEHUMA pocTa KOH-
LEeHTPaUMM pas/iMyHbIX BELECTB B
ropofax, rfae KpyrnHble npeanpuaTms
CO34al0T OCHOBHOM BKJaj B YpPOBEHb
3arpasHeHna (puc. 4.4.-4.6.). Tak B
ropogax ¢ npeanpuvaTMamMu Hedtene-
pepabaTbiBalolEN  MPOMBILLIIEHHOCTH
3a 10 net yBe/IMUMIIMCb KOHLEHTpa-
UMM OeH3(a)nupeHa B cCpegHeM Ha
14 %, okcupa yrnepoja - Ha 22 %. B
ropogax ¢ HepTexMMUYECKMMU MNpea-
NPUATUAMM BO3POCJIM  KOHLEHTpaLMu
6eH3(a)nMpeHa Ha 76 %, C XUMHYe-
CKMMM MPOM3BOACTBAMM — AMOKCMAA
asoTa M OKcuga yrnaepoga Ha 16 %.
OcobeHHO  3aMeTHO  YBeJIMYMINUCH
KOHUeHTpaumn dTopuga Bogopoja BO
BCEX ropofax C a/jloMMHMEBLIMM 3a-
Bogamu (1abn. 4.3.). B 3tux ropoaax
BO3POC/IM TaKXKe KOHLUEHTpauumn AMOK-
cnpa asota M dopmanbaernga, Ho
YMEHbLMJIUCD KOHLeHTpauuu
6eH3(a)nnpeHa.

KoHyeHnmpauyuu so3pociu

2opod

bapaHayn

Bosnzozpad

ExamepuHbype

UxkescK
Ka3zaHb

KpacHoAapck

Hosoky3Heuk

Hosocubupck
Pocmos-Ha-/JoHy
CaHkm-llemep6ype
Capamos
OpeHbype2

Tyna

Ypa

YenabuHck

Apocnasb

seuwjecmsa

BN, dopmanbaermna, CO,
0,

BIM, NO, dopmanbaerma,
HF (3a naTb ner)

NO, BB, NH;,
dopMmanbaermg

B, CO, dopmanbaerna
NO, NO,, BB, bI, CO

NO, dopmanbgerna, NO,,
NHs, BB

BB, dopmanbgerna, NO,
NO,, HF (3a nAaTtb neT)

BB, CO, bl

NO, NO,

NH,, BI1, dopmanbaermg,
NO,, BB, ¢popmanbaerng
BB, dopmanbgerna, CO
NO, NO,, BN, CO

BB, NO,, NH;
gal_?pMaanerm, CO, HF,

NO, NO,

KoHyeHmpayuu cHu3uaucb

20pod

Bnadusocmok

KpacHodap

Jluneyk

Hosocubupck
Mocksa
OMcK

Mepmb
Camapa

Xabaposck

seujecmsa

BB, NO, NO,, CO

dopmanbaerna, NO, NO,,
co

BB, dpopmanbgeruna, NO,
NO,, CO

dopmanbaerng, NO, NO,
NO, NO,, CO
NO, NO,, CO
NO, NO,, CO
BB, NO, NO,
BB, NO, CO

Tabn. 4.2. U3meHeHue
KoHueHmpauui
3a2pA3HAUUX
sewecms 8
KpynHeliwux 2opodax
3a 1996-2005 2a.
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Puc. 4.6. CpeOHue KoHYyeHmpayuu
opmansdezuda, mrz/ M,

3a 1996 (a) u 2005 (6) 200bi
8 2opodax ¢ npednpuAMUAMU
1 - yepHol memannypauu,

2 - ysemHoli memasnnypauu,
3 - 3HepzemukKu,

4 - amomuHuesoll
nNpombiwIeHHoCmu,

5 - cmpolimamepuanos,

6 - no npou3sodcmay
XUMBOJIOKHGQ,

7 - Uess1t0/103HO-OYMKHbIX
npou3sodcms

Ta6n. 4.3. CpedHue
KoHyeHmpayuu ¢mopuda
80dopoda, MK/ M>,

8 20podax ¢ npednpusMUAMU
no npou3sodcmay aMUHUSA
3a namb iem

Puc. 4.7. 3a2pA3HeHHbIe
meppumopuu edepasibHbIX
OKpy208 PO mokcukaHmamu
NPOMbIW/IEHHO20 NPOUCXOXOEHUA
(% om naowadu meppumopuu)

16 Oa
14
© o6
T o 12
S =
3 o 10
=
T 8-
S¢S 4
I o B
°g 4.
2 4
o 4
1 2 3 4 5 6 7
oTpacny NPOMBbILLIIEHHOCTH
Fopod/ 200bi 2001 2002 2003 2004 2005
bpamck 5 2 4 4 7
Bosnzozpad 5 5 4 5 6
KpacHomypbuHcK 4 5 6 5 9
Hadsouybi 4 4 5 5 5
Hosoky3Heuk 5 5 5 5 10
lMepsoypasibck 6 6 2 4 5
Llenexos 2 2 5 7 6

4.2. NMo4BeHHbIM NOKPOB

3a nepuog 1991-2005 rr. NpaKTUYECKU HE M3MEHMUNOCH COoAEpPKaHUE
TOKCMKAHTOB NMPOMbILLJIEHHOIO NMPOMCXOXKAEHMA B apeanax (C paanvycom
1-20 KM) 3arpsA3HeHMs MOYBEHHOr0 MOKPOBA BOKPYr MPOMbILIEHHbIX
LEHTPOB M KpynHbIX ropogoB. O6wasa niowajb 3TUX apeasioB COCTaB-
nset okono 750 Thic. KM?. 3arpAsHeHHas molaab no dheaepasnbHbIM
OKpyram npuBegeHa Ha puUcyHke 4.7.

Hanbonee 3arpsasHeHbl TOKCMKAHTaMM MPOMBILLJIEHHOIO MPOMUCXOXK-
ZeHna noysbl B 55 cybbekTax PP, B KOTOpPbIX XPOHMYECKM 3arpsAsHse-
Mas niowasb coctasnset 600 Thic. KM? Npy o6Liel naowaam TeppuTo-
PUit Cy6bEKTOB 4 MAH. KM® (puc. 4.8.). Ha yp6aHM3MpoBaHHbIX Teppu-
TOPUAX 3TUX CYyOBEKTOB MPOXKMBAIOT 82 % ropofCKOro HacesieH1sa CTpa-
Hbl.

ﬁﬁu"::- °¢ u
B O Ceeeprr3 anagHei O

1% B LleHTpansHelg 0
2% O HsHEBI P
O MpHEOMHECKMA SO
¥ B Ypaneckui oo
O CHEHPCEMA 0

14% .
16% " B NankHEE QLT OH HelH &0
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3arpA3HeHWe NoYB MeTalslaMM.
HabnoaeHns 3a 3arpsasHeHWeM MNoYB
TAXenbIMM MeTannamm (TM) nposo-
AATCA B palioHax MCTOYHMKOB Mpo-
MBILWIEHHBbIX BbIOpOoCcOB TM B atmo-
cdhepy. MpuoputeT oTaaércsa npea-
NpUATMAM LBETHOM M YEPHOM Me-
TaNlyprum, SHEPreTUKM, MalluMHO-
CTPOEHMA M MeTasl/Ioo6paboTKy,
XMMMYECKOM, HedbTeEXUMMYECKOM
NPOMbILLIEHHOCTH,  CTpoMMaTepMa-
NoB. B KayecTBe MCTOYHMKA 3arpas-
HEHMS  MOXEeT BbICTYnaTb OfHO
npeanpusaTMe, rpynna npeanpuaTmni
WJIM TOPOJ B LIE/IOM.

B nouBax onpegensetca copep-
aHWe anloMMHKUA, 6epunnnsa, BaHa-
auA, BUCMYyTa, Kenesa, Kaamus,
Ko6anbTa, MapraHua, Megu, MoJm6-
[€Ha, HWKenA, 010Ba, CBMHUA, PTYy-
TM, XpPOMA, UMHKA U APYrMX S/1EMEH-
TOB B pas/MyHbiX popmax. dopmu-
poBaHME M AMHAMMKA OpEOoJIoB 3a-
rpAa3sHeHna noyus TM, nocTynaroLwmmm
OT MCTOYHMKOB MPOMbILLJIEHHbIX Bbl-
6poCcoB, 3aBMCAT KaK OT 0ObeMOB
BblobpocoB TM, Tak M OT MHOIMMX
(baKTOpOB, CBA3AHHLIX C MMrpaumen
3arpA3HAWKMX BelecTB Yepe3 aT-
mocdepy, NOCTynieHMeM MX Ha
MoYBy, C MMrpaumer B royse U U3
noyebl B conpegenbHole cpeabl. C

% oT naowanun cy6bekta PO

[ ]<o03

yAaNeHMEM OT MCTOYHMKA MPOMbILLJIEH-
HbIX BbIOPOCOB obulee cofepxkaHne TM
B no4yBax ymeHblaetca (puc. 4.9.) go
¢doHOBOro (MPMMEPHO Ha PacCTOSHMM 5-
20 KM B 3aBMCMMOCTM OT MOLLIHOCTU MUC-
TOYHMKA).

KoadduumeHTbl BapuaummM KOHLEH-
TpaUuMM TAXKENbIX METal/IoB B NoYBax
BG/IM3M MOLLHbIX MCTOYHMKOB BblIOPOCOB
B aTtmocdepy, 0CO6eHHO B 1-KM 30He,
moryT gocturate 200 % mn 6onee. 370
CBMAETENLCTBYET O BbICOKOM HEOAHO-
pPOAHOCTM 3arpA3HEHMA MO4YB BOKPYr
ropozos.

B uenom nouyBbl TeppMTOpMM Npo-
MbILUIEHHBIX LIEHTPOB M PalOHOB, K HMM
npuaerawwmx, sarpasHeHol TM, KoTo-
pble HakanauBalwTCA NPU MOCTOAHHOM
TEXHOrE€HHOM BO3AEMCTBMM 3arpsi3Hs-
WMX BeLecTs, MOCTynawwux M3 aTmo-
cepeoi (4.10.).

TM - TAXKenbie
MeTanNbl

Puc. 4.8. OmHoweHue niowadu meppumopuu cybbrekma P® k
naouwadu meppumoputi BoKpye 20podos 8 cybbekme, XpOHUYeCcKU
3a2pA3HAEeMbIX MOKCUKAHMAMU NPOMBbIW/IEHHO20 NPOUCXO0XKOeHUs

[ ]o03-56 [ 5.6-60

Hymepauus cy6beKToB NpuBeAeHa B COOTBETCTBUM C KoHCcTUTyLmel PO
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Puc. 4.9. CpedHee
codep:kaHue (C)
Mema’iJiog 8 N0YBAX 30H
paduycom (R) Bokpye
Yccypulicka u 8 noysax
meppumopuu 2opoda (TT)
8 2005 2.

Puc. 4.10. CpedHee
codepsarue (C) yuHka
u Medu 8 noysax
Y4acmKo8 MHO20/1eMHUX
Hab6rdeHull niowadbro
1 2a YMH-1, 10 0,5 kM u
YMH-3,

1O 4 KM om 3as00a
«BocmcubanemeHm»

8 Csupcke.

B 1998-1999 ze.
HabdeHus He
nposodunu

Puc. 4.11. llocesHas
niowads
Ha meppumopuu P®

200

150 A
100 4
50 - LinHk

¢ ¢ ¢ —@ CBsuHely,
0 t t t t t t t t t t t
1,15,0 5,1-20

20,1-50 R, km

C mnH-1 ——YMH-1 Zn
600 -

—l—YMH-3 Zn —4A—YMH-1Cu —%—YMH-3 Cu

500 A

300 4

.
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140
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3arpsasHeHue no4yB ¢Topom. Mc-
TOYHMKAMM 3arpsi3HEHMS OKpYrKaloLen
cpejbl coeaMHeHUAMM (pTopa ABAAKTCA
aJlOMUHUEBDBIE  3aBOAbl, NPeanpuATHA
no npousBoAcTBy docdopHbIX yaobpe-
HWMI U Apyrue.

3a nocnegHue 5 netr (c 2001 no
2005 rr. BKJOYUTENIbBHO) 3arpssHeHue
OTAENbHbIX Y4acTKOB NMOYB BOLOPACTBO-
pvmbiM pTopom Bbiwe 1 MAK 3adbukcu-
poBaHO B ropogax 3uma, MWpKyTCK,
KpacHOTYpbUHCK, KameHCcK-YpasbCkui,
PeBaa, CBu1pck, YepemxoBo.

3arpasHeHue noyB HedTenpoayK-
TaMU. BblcOkMe ypOBHM 3arpAsHeHuA
noys HedTENPOAYKTaMM, MpEBbILAt0-
wue c¢doHosble B 10-100 pa3 1 6onee,
Hab/loJalTCA B paMoHax [J106bluu,
TPaHCMOPTMPOBKKU, pacnpegenieHmsa U
nepepabotkn HedTH. loyTM BO BCeX
06CNeA0BaHHbIX MPOMbIWJIEHHBIX LEH-
Tpax MMEITCA y4aCTKM MOoYB, 3arpAs-
HEHHblEe HedTeENpoAYKTaMM
(Tabn. 4.4.). Tpn oTCYyTCTBUM Nepma-
HEHTHbIX MOCTYMNEHMM HedTenpoayK-
TOB Ha MOYBY, CO BPEMEHEM MPOMUCXO-
AMT eé caMmoouMLLeHHe.

3arpasHeHue no4B cyjbdatamu U
HMTpaTaMu. B uenom nousbl obcneno-
BaHHbIX FOPOAOB He 3arpA3HeHbl HUTpa-
Tamn 1 cynbdatamu. Mo pesysbTatam
Ha6nogaeHuit 2000-2005 rr. npeBbille-
Hue MAK HuTpaToB B 1,1-4 pasa 3admK-
CMpOBaHO B MOYBaxX OTZAEJ/IbHbIX y4acT-
koB Acbecta, borgaHoBmya, EkatepuH-
6ypra, Muxannoscka, lepBoypasibCcKa,
PeBabl, CoicepTy.

3azpasHeHuUe ho4s8 0CMAMOYHbIMU KOJ1U-
4yecmsamu necmuyudos. [lyHKTamMu ceTH
HabtoAEHUI ABNAIOTCA MOYBbI CEJIbCKOXO03AM-
CTBEHHbIX YroAui, OTAE/bHbIX IECHbIX MACCH-
BOB 30H OTZAbIXa (0340pPOBMTENbHBIX AETCKUX
narepey, caHaTopuMeB M T.M.), MO4YBbl BOAO-
cbopoB, a TaKXe BrepBble MOYBbl BOKPYr
CKNaZoB M 3aXOPOHEHMA MeCTUUMAOB; MOYBbI
ropozoB, B6/IM3M KOTOPbIX Haxo4ATCA npes-
NpUATUA, NPOM3BOAUBLLME UM NPOU3BOAALLME
XMMMYECKMEe CpeAcTBa  3alMTbl  pacTeHMM
(nectuumabl).

OnpegenaTca nectMumabl 25 HaMmeHoBa-
HUM:

1) MHCEeKTOaKapmumabl: XJIOpopraHn4yeckme
nectmuugpl (XOM) AAT m ero metabonuThl
444 v AA43; vzomepbl FXUT - anbda-, 6eTa- m
ramma-; rekcaxsiopbenson ('Xb), agunop;
docdopraHmyeckme nectuumabl (POIM) meta-
doc, dosanoH 1 dochammua; CUHTETUYECKUE
NUMpeTponabl Aeumc, CYMUUMAMH, dacTak;

2) repbuumabl: TpUMasMHOBbLIE - aTpasuH +
CMMa3uH, MPOMETPMH, MponasmMH, CEMEPOH,
CMMasuH; repouumabl Ha ocHose 2,4-/, a
Takxe TpednaH, HaTpua TpuxJsopauetart
(TXAH), aananoH 1 NMKIopaMm.

HecmoTpsa Ha NOCTOAHHOE CHMXKEHWe no-
ceBHbIX nowagen (puc. 4.11.), 3HauMTeNb-
HOE CHMKeHWMe BHeceHus YyA0BpeHuM U nec-
TUUMAOB, MOHMTOPMHI BLIABNAET Ha/Mune
OCTaTOYHbIX KOJIMYECTB MECTUUMAOB B MOYBaX
Ha TeppuTopun 19 cy6bekToB P®. 3arpsasHe-
HWe noyB oOTMevaetca no 2,4-4 (2,4-
AMXN0pPGhEHOKCUYKCYCHAs KMC0Ta - OCHOBHOM
MeTabo/MT npenapatoB Ha ocHoBe 2,4-/),
OCTaTOYHbIM KoaM4yecTBaM cymmapHoro AAT um
TpednaHa.

rod HabswdeHus Ta6n. 4.4. CpedHee
codepxxaHue, MaH "',

He¢pmenpodykmos

Teppumopus zopoda

2001 2002 2003 2004 2005 doH

J3epKuUHcK (pasHbie palioHbl) 430 83 50 8 no4ysax 20podos

Kemeposo' 230 220 230 240 240 95

HuxHuli Hos2opod (pa3Hbie patlioHbl) 990 530 870 660 600 25

HosokysHeuk” 210 220 230 240 240 80

HosoKylibbiwesck 450 50 . CpeaHee cogepxaHie,

Hosocubupck’ 140 150 150 160 160 75 paccyMTaHHOE No pe-
3y/ibTaTaM U3MEPEHNU

OMcK 390 650 620 700 360 40 TDEX OBHEAMHEHHDIX

Camapa 1700 1430 50 npo6 no4s, oT6Mpae-

Tomck’ 450 | 310 | 230 | 230 | 230 | 73 MbIX Ha OAHMX M TEX e
njaowaaxkax

Yebokcapsbi 450 83
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Ta6n. 4.5. XapakmepucmuKa
Kavyecmsa 800bl OCHOBHbIX
pek Poccuu (no umozam
nocsiiedHux siem)

4.3. NoBepxHOCTHbIE BOAbI

AHanM3  MHOrofIeTHMX  AaHHbIX
MOHMTOPUHIa KayecTBa NOBEPXHOCT-
HbIX BOZ, MO KOHTPOJIbHbIM CTBOPaM,
pPacrnosIo}KEHHbIM HUXE HaceneH-
HbIX MYHKTOB, MOKa3blBaeT, 4TO
HUXKE MpaKTMYECKU BCEX HacCeneH-
HbIX MYHKTOB Ka4yecTBO BOAbl MO
rMAPOXMMUYECKMM rnokasaTesIsM
M3MEHSAETCA B AMana3oHe oT 3 Knac-
ca - «3arpsAsHeHHas» Ao 5 Knacca -
«3KCTPEMasIbHO-TPA3HasA».

M3-3a npogosiKalolenca HecTa-
6MABbHOM  paboTbl  NpeanpuaTUi,
BK/Il04aA O4YMCTHbIE COOPYKEHUSA,
NMPakKTUYECKM  HE  CHMXKalTCSA
06beEMbl M He ynyylwaeTca Kaye-
CTBO 3arpA3HEHHbIX CTOYHbIX BOJ
NMPOMbILWIEHHOCTM U KMUJMLLHO-
KOMMYHa/IbHOro X038KcTBa. B cooT-
BETCTBUM C KnaccudurKaumen MXHU,
YCJ/IOBHOrO pa3jesieHna BCcero ama-
rnasoHa CocTaBa M CBOMCTB MoBepx-
HOCTHbIX BOJ B YC/I0BMAX aHTpOMoO-
reHHOro cTpecca, C y4YeTOM BCEro

MaccuBa JaHHbIX MOHWMTOPMHra Ha
1 187 BOAHbIX 06BEKTAX, KAa4YecTBO
no AJIMHE CpefHMUX U KPYMHbIX peK
U3MEHSIETCA OT «YCJIOBHO-YUCTOM»
4O  «3KCTPeMasibHO-3arpsA3HEHHOM»
(tabn. 4.5.)

Ha pono Bosmkckoro 6acceiiHa
npuxoamTca 6osiee TpeTu obLiero
cbpoca cTouHbix Bog B Poccuun. He-
CMOTPS Ha BbICOKYIO 06€Cne4YeHHOCTb
peruoHa OYUCTHLIMU COOPYKEHUAMM,
3(dDeKTUBHOCTb MX paboTbl KpaiHe
HW3Ka, B pe3y/sbTaTe 4ero B BOAHblE
06bEeKTbl MOCTynaeT 60J/blIoe KOU-
YeCTBO  3arpA3HANOWMX  BELLECTB.
3HauMTENIbHOE KOJIMYECTBO 3arpAs-
HeHulM nonagaeT B p. Bosra ¢ nputo-
KamM, B TOM YMC/IE€ CAMbIX KPYMHbIX -
p. Oka n p. Kama (puc. 4.12.).

BHM3 no TeyeHMi0O peKkn |y
C. BepxHee Jlebaxbe KayecTBO BOAbI
p. Boara yxyawaetcsa, v Boga, Kak 1
B npejblaylwme rogpl, NpoAo/KaeT
XapakTepu3oBaTbCA KaK «rpA3Han».

Peka Kayecmso 800bi1

Amyp
Pexku Kam4yamku

Peku CaxasuHa

Ypan

Bosiza, 8 moM 4ucsie npumoku
Oka

Mocksea

Tepek

JoH

BocmouHbil ck/10H meppumopuu Poccutickoli ®edepayuu

OT YC/IOBHO YMCTOM A0 rpA3HOM

OT YC/IOBHO YMCTOM A0 C/labo 3arpsa3HEeHHOM

OT cnabo 3arpA3HEHHOM A0 3KCTPEMAJIbHO TPA3HOM
FOxxHb Il ckoH meppumopuu Poccutickol ®edepayuu

OT €1a60 3arpsA3HEHHOM J10 3arps3HEHHOM

OT 3arpssHEHHOM 40 SKCTPEeMasIbHO rps3HOM

OT cnabo 3arpA3HEHHOM A0 SKCTPEMAJIbHO TPA3HOM
OT €1a60 3arpsA3HEHHOM 0 3KCTPEMaIbHO MPSA3HOM
OT clabo 3arpA3HEHHOM 10 3KCTPEMAJIbHO FpsA3HOM

OT 3arpsA3HEHHOM [0 KCTPEMasIbHO rpsA3HOM

Ky6aHb
AHenp

Hesa

CesepHas /JsuHa

Meyopa

Peku Kosibcko2o nosiyocmposa
06b

EHuceli

JleHa

OT clabo 3arpA3HEHHOM 0 rpA3HOM

OT cnabo 3arpsAsHEHHOM A0 rpA3HOM

3anadHbili cknoH meppumopuu Pocculickoli ®edepayuu

OT cnabo 3arpsA3HEHHOM A0 3arpsA3HEHHOM

CesepHblli ck/10H meppumopuu Pocculickol ®edepayuu

OT 3arpA3HeHHOM A0 rpPA3HOM
OT 3arps3HeHHON [0 rps3HOM
OT 3arpA3HEeHHOM A0 SKCTPEMAJIbHO MPSA3HOM
OT cnabo 3arpASHEHHOM 40 SKCTPEMasIbHO rpA3HOM
3arps3HeHHas

OT YC/IOBHO YMCTOM A0 rpA3HOM
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CTo4HblE KUNULHO-
KOMMYHa/IbHOrO X035MCTBa
r. ActpaxaHb, a Takxe AcTpaxaHCKo-
ro ras’oKOHAEHCAaTHOro KOoMGWHaTa
nocTaBMAM Bonro-AXTYGUHCKYO MOM-
My W aenbTy Bonrn Ha rpaHb 3Kono-
rMYecKor KatacTpodbl. 3HauMTE/b-
Haf 3KoJIorMyeckaa HanpsKeHHOCTb
B AenbTe Boarn obycnoBieHa TaKxe
Ha/n4mMeM B nopTy AcTpaxaHu Hed-
TeHa/MBHbIX 6a3. Ha TeppuTopum
AcTpaxaHCKol 0651acTu Mo CpaBHe-
HMI0 C Bonrorpaackoi o6nactblo Ka-
YyecTBO BOAbl Boarn cHuxkaetca wm
Xapaktepusyetca Yy . AcTpaxaHb
4 KJJaCCOM Ka4yecTBa, KaK «rpA3Has>.

B pykaBax Bonrn kauyectBo BOAbI
He YyJlyylWwaeTca M XapakTepusyeTtcs
TaK ke, KaK M Bbllle MO TEYEHMIO KaK
«rpA3Hasa» (puc. 4.13.).

[paKTUYECKN HE CHMUKAEeTCAa 4mcC-
JI0 c/lydaeB 3KCTpeMasibHO-BbICOKOro
3arpA3HEHMA MOBEPXHOCTHbLIX BOJ,
CBA3AHHOIO C HECaHKLUMOHWPOBaH-
HbIMW COPOCaMM CTOYHbIX BOA Npej-
NPUATMI NPOMbILLIEHHOCTU M KKX.

JKCTpeEMasIbHO BbICOKME M BbICO-
KM€ YPOBHM 3arpA3HEHWA NOBEPXHO-
CTHbIX BoA Habawganmncb B 2006 rogy
no 32 uHrpeaneHTtam, cayyam 3B3 u
B3 noBepxHOCTHbIX BOA 3adpMKCupo-
BaHbl B 48 cyobekTax PO (puc. 4.14.,
4.15.).

BOAbI

o1 lanmckoe

Kinetsa
oz Hepo \,q},\\‘

'-hm.'u

Cannxme
[

Hemoa

pa &
1.Honropoy

(K I ﬁ§
'3

o

Okono 50 % Bcex cnyyaeB B3 6blI-
IO CBA3aHO C CUCTEMATMYECKMMM
c6pocaMM CTOYHbIX BOA OT Mpeanpu-
ATUA MeTaN/lypruyeckol U ropHoAo-
6blBalOLLEN NPOMBILLIEHHOCTH.

MHoronetHue HabnwAeHUA 3a U3-
MEHeHMeM KauyecTBa MOBEPXHOCTHbIX
Boa Poccuiickoit depepaumm nokasa-
JM: B NoJaBAAwoLEM OOJbLUMHCTBE
BOAHbIX OGBEKTOB CYLLECTBEHHbIX M3-
MEHEHMIM B yNydlleHWM KayecTBa BO-
Abl He npoucxoauT. B peuHbix 6ac-
celHax HauboJsiee 3arpssHeHbl Masible
PEKU, WCMbITbIBAKOLWME aHTPOMOreH-
Hble HarpyskuM CTOYHbIX BOJ Pa3/imy-
HbIX MPOM3BOACTBEHHBIX 06beanHe-
HWIM. B Haubonee KpUTMYECKOM CO-
CTOAHMM HaxoaAaTcs: B 6accenHe
p. CeBepHaa /JBuHa (pekn CyxoHa,
Bonorga, [lenbwma); Manble peKku
Konbckoro nonyoctpoBa; 60/bLIMHCT-
BO peK M 03ep, HaxoAAWMXCA Ha Tep-
puTopmM Pecny6imku Antam u Antam-
CKoro Kpasi; B 6acceiHe p. 06b (peku
UceTb, Munacc); B 6accenHe
p. Enncent (Yctb-Unumckoe Bogoxpa-
HuAuwe, 3anme Buxopesa; p.LLyuba);
B 6GaccelHe p. Bosra (p. Yanaeska,
yCcTbeBas YacTb Bonirn Ha Tepputopumn
AcTpaxaHcKoM 06s1acTu); B 6acceinHe
p. AMyp (peku CuivHKa, Xongomu,
bepe3oBasn, ApryHb, UHroga, Yurta u
03. KeHOH B 30He BAuAHMA T. YuTa).

,“\!!
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Bernyvral@ \
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Beraymceknii e,

anckOe
Lfg[’ldh'('l']'”N

. Bacivibeypes O
&3 P COOKCAPLY,
£y

;.
A
3 ATATHPE

Anamnipn

Hnca

Capanck

3B3 - aKcTpemasibHo-
BbICOKME YPOBHM
3arpA3HeHns

B3 -BblCOKME YpOBHM
3arnAa3HeHud

Puc. 4.12. OyeHka
Kavyecmaa
NnoBepxHOCMHbIX 800
6acceliHa Boseu

om 2.Tsepb

0o 2.Yepenosey

No KOMNJIeKCHbIM
nokaszamenam

8 2006 2.

- 3 knacc ("sarpssHennasn’)

. - 4 gnace ("rpasuas”)
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TpaHcrpaHu4Hoe 3arpAsHeHue

B HacToAwee BpemAa B Poccum Hacuu-
TbiBaeTcA 6onbwe 1000 TpaHCrpaHUYHbIX
peK, nepeceKkawwmx rpaHuupl ¢ Hopseru-
e, Ounnanamen, Monbwer, benapychio,
YKpauHoi, [pysuent, AsepbaniKaHOM,
KasaxcrtaHom, MoHronnen u Kutaem. Hau-
60s1ee KPYMNHbIMK M3 HUX HA TEPPUTOPUM
cTpaHbl AsnsawTcA [JecHa, Ceim, JHenp,
CeBepHbiit JoHel, Tepek, To6on, UMM,
UpTbiw, CeneHra, ApryHb, AMyp MW paj
Apyrux.

baccelHbl TpaHCrpaHWMYHbIX peK B
GO/IbLUIMHCTBE FYCTO HaceJieHHble C pa3Bu-
TbIM MPOMbILLIEHHBIM U CENIbCKOXO3AMCT-
BEHHbIM  MPOM3BOACTBOM, MOABEPKEHDI
3HAYMTE/IbHOM AHTPOMOreHHOM Harpyske,

Puc. 4.13. OyeHka kKa4ecmsa I

nosepxHOCMHbIX 800 6acceliHa

Bonzu om 2. banakoso do

2. AcmpaxaHb N0 KOMNJIeKCHbIM <

nokasamensam 3a 2005 a. ?
¢
\

- 3 knacc ("sarpssHennasn’)

. - 4 gnace ("rpasuas”)

banamogr

KaK M 60/IbLUIMHCTBO BOAHbIX 6accem-
HoB Poccuu.

B paMKax ABYCTOPOHHWMX MeXKMpa-
BMTE/IbCTBEHHbIX  COr/IAlEHUM, a
TaKXe B pamKax COrlalleHuM mMexay
ctpaHamu CHI™ Ha 49 BoaHbIX 06bEK-
Tax B 60 nyHKTax Ha rpaHuue Poccum
C conpeaesibHbIMK  rocyAapcTBamu
noApasaeneHmnamu PocrugpomeTta
NPOBOAMNTCA PEXMMHBIM MOHUTOPUHT
KayecTBa M KOJMYeCTBa BOAHbIX pe-
cypcoB. B cnucok npuopuTETHbIX
3arpAsHAWMX BeEWeCcTB Ha norpa-
HUYHbIX CTBOPax BXOAAT TaKue, KaK
OopraHM4yeckMe BellecTBa, O6MOreH-
Hble, TAXesNble MeTannbl, HedTenpo-
AYKTbl, peHonbl, CNAB 1 nectumbl.

o
banakono

Bepxnee Jlebasbe
Actpaxans,

EOB3 aoB3

OBcero

Puc. 4.14. Konuyecmso ciyyaes 2000

3KCMpemasibHO BbICOKUX U
BbICOKUX yposHell 3a2psA3HeHusA
NOBEepXHOCMHbLIX U MOPCKUX 800
Ha meppumopuu Poccuu

-
o
S
S
\
|
|

500

KonnyectBo cnyyaeB
N
o
o
o
‘

1999 2000

2001 2002 2003 2004 2005 2006
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JKos102u4eckoe cocmosHue

Jkonozuyeckoe 61azononyque

AHmponoaeHHoe 3Ko0Ji0cu4ecKoe HanpsaxeHue
C 3/IeMeHmMamu 3KoJ10eu4eCcKkoeo peepecca

Kosozuyeckuli u Memabouveckuli pezpecc

Bcezo:

Kosuyecmso 800Hbix 06beKkmos (%)

1999 2. 2000 2. 2001 2. 2002 2. 2003 2. 2004 2.

12 14 13 14 13 12
60 59 59 58 60 62
28 27 28 28 27 26

100 100 100 100 100 100

B uesom B MOrpaHUYHbIX parMoHax
Poccuu HapylweHMe HOpM KadvecTBa
Yalle Bcero 6bu10 B npegenax ot 1
fo 10 NAK, oTmeyeHbl eguHU4HbIE
C/lyyYaum Bbllle 3TMX 3HaveHun MAK.

Hanbonee 3arpAsHeHHble y4yacT-
KM pekK, BOZa KOTOpPbIX
XapaKTepu3oBanacb KaK «rpsasHasn»,
OTMeYeHbI Ha rpaHMuax ¢ Hopeeruvei
(p. Konoc-#oku), KasaxctaHoM
(pp. To6on, MwmMm, YH B nyHKTE
c. YcTb-Yickoe), Kutaem (npoToka
MpopBa, p.ApryHb B MNyHKTax
noc.MosoKaHka 1 c. Onoun, AMyp B
NyHKTe r. XabapoBCK) M 34eCb Xe
«0YeHb rpasHas» (p. ApryHb B MyHK-
Te c. Kaltnactyh).

Mppo6uonoruyeckas oueHka
COCTOSIHMA NPECHOBOAHbIX 06BHEKTOB

Tabn. 4.6. TeHOeHyuu
8 U3MEHeHuu
3K0J102UHEeCK020
COCMOSAHUS BOOHbIX
06BEeKMoB N0 OaHHbIM
2udpobuosio2uyeckozo
MOHUMOpUH2a

B coctaB rugpobuonornyeckmx Habawae-
HUA BXOAMT M3yYEHME OCHOBHbIX JKOMOrUYe-
CKMX CO06LIeCTB: (PUTOMNAHKTOHA, 300MNaHK-
TOHa, nepuduToHa U 3006eHTOoCa. Kaxaoe 13
3TUX 3KONOMMYECKMX coobLlecTB HabaoaaeTca

Mo uenoMy psaay napameTpoB.
Pacnpegpenenve Habnogaembix

BOAHbIX

06BbEKTOB MO 3KO0JIOrM4eCKOMY COCTOAHMIO B

nocnefHue rofpl

npeactaBneHo B Tabau-

ue 4.6. (B npoueHTax OT HabawAAaeMoro Ko-
/IMYecTBa BOAHbIX O6BEKTOB 3a KawAblM rog,
KoTopbiM 6epetca 3a 100 %). JaHHble rugpo-
6M10I0rMYECKOr0 MOHUTOPUHIa NOATBEPXAAI0T
OTCYTCTBME 3HAYMMOrO YJIYYLIEHMA KayecTBa

BOJibl U COCTOAHMA BOAHbLIX SKOCUCTEM.

Puc. 4.15. Yucno cayyaes B3 (yucnumens) u 3B3 (3HameHamesb) 8 cy6bekmax PO 8 2006 2.

Yucna 8 kpykkax - YITMC Poczudpomema:
15 - BepxHee-Bosxckoe; 16 - JanbHesocmoyHoe; 17 - 3abalikanbckoe; 18 - 3anadHo-Cubupckoe;
19 - Upkymckoe; 20 - Kamyamckoe; 21 - Konbimckoe; 22 - CpedHecubupckoe; 23 - MypMaHcKoe;
24 - 06b-Mpmebiwckoe; 25 - lMpusosmkckoe; 26 - Mpumopckoe; 27 - CaxanuHckoe; 28 - CesepHoe;
29 - Cesepo-3anadHoe; 30 - Cesepo-Kaska3ckoe; 31 - Ypanbckoe; 32 - leHmpanbHoe; ..
33 - enmpanbHo-YepHosemHoe; 34 - Akymckoe; 38 - Yykomckoe; 39 - bawkupckoe;

. rs
40 - KanuHuHepadckoe; 41 - Tamapckoe

.'l Y
e

TeppuTopuu cyGbektos PO,
€ MakcuMmanbHelM Yucnom cnyyaes B3 u 3B3

Mpauuubl ¥ITMC Pocrugpometa MpaHunubl cybbektos PO
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Ta6n. 4.7.
CpedHe200080li nomokK
3a2pA3HAUUX
selujecms 8 sepuwuHe

U Ha MOPCKOM Kpae
Oesibmbi Boneu (MK4)

4.4. MopcKue BOAbl

KauecTBo Boz MpMGpEXkKHbIX aKBaTo-
puii B WebhoBbIX 30HaxX moper Poccmu
No AaHHbIM MOHWMTOPMHIra B HacTosLiee
BPEMS M3MEHSAETCA OT «yMEPEeHHO 3a-
rPA3SHEHHbIX> A0 «3arpA3HEHHbIX>. [o-
npexHeMy K Haubosiee YMCTbIM OTHO-
CATCA apKTUYECKME MOpS.

Kacnulickoe mope

B 3amagHon vactn CeBepHoro Kac-
NUA APKO BblpaXeHa Ce30HHaA M3MeEH-
YMBOCTb KOHLEHTpaLUMM 3arpasHAOLMX
BELWECTB B Boge. HanGonblumii ypoBeHb
3arpsasHeHMA Habawganca netom. [lo-
cTynawowue co CToKom p. Boarn 3a-
rpA3HALLME BellecTBa HaKan/JMBarTCA
B CeBepHoM Kacnmu go Tex nop, noka
He CK/iajblBaloTCcA 6GnaronpuATHble yC-
JNIOBUA ANA UX TpaH3uTa B r1y6oKOBOA-
HYI 4acTb MOps. PaccuMTaHHbIM CTOK
pacTBOPEHHbIX 3arpA3HAWMNX BELEeCTB
u3 Bonru B Kacnuickoe mope U3MeHs-
eTca B npefenax OT [AECATKOB KWO-
rpaMmMoB (NecTmumapl) A0 AECATKOB

BepwuHa de/ibmbi

3azpasHAaowue

1977-1993
e2.

sewjecmsa

HY TbIC.T 71,65
CI1AB TbIC.T 5,29
¢eHobi TbIC.T 0,70
xesne3o ThIC.T
YUHK TbIC.T 4,97
Medb TbIC.T 2,19
HUKe/lb ThIC.T
CBUHey, T
Kobasibm T
MapezaHey T
XpoMm T
Kaomul T
pmymb T
44T Kr 3710
(1983-1986 rr)
443 Kr 1320
(1983-1986
rr)
Anbcpa-rXxuyr Kr -
Famma-rxur Kr 1026
(1983-1986 rr)

TbICAY TOHH (HedTsAHble YrnaeBozo-
poapl). Ha nepuog nonoBoAbs, Kak
npasuno, npuxogmtca 40-50 % cToka
3arpasHAWwmx BewecTs. Ha 3anag-
HYI0 YacTb AenbTbl npuxoamtca 60-
70 % cTtoka. B HacToAwee BpemsA
BbIHOC B MOpe 60JIbLUMHCTBA 3arpss-
HAIOLWMX BeLLeCcTB, U 0COBEHHO nec-
TUUMIOB, CYLLECTBEHHO HUXKE, YEM B
nepuog 1977-1993 rr. (tabn. 4.7.).
Ctok 3B B genbTe Boarn B 0CHOBHOM
opmmpyeTcs B Bhbllenexallen Yac-
™M 6accerHa peku. Bknag npuyctb-
€BOro yyacTka M AenbTbl Boarn He
npesblwaer 10%. Jna HekoTopbix
sarpasHawowmx  Bewects  (CIMAB,
AAT, 60/bWMHCTBO MeTasl/IoB) 3a-
(MKCMPOBAHO CHUMXKEHME WX KOH-
LEeHTpauMu B BOAE B CpefHeM 30He
[eNbTbl OTHOCUTE/IBHO €€ BEPLUMHDI,
poxoaauiee ao 30-40 %.

B npubpexHbix Bogax JarectaHa
Haubonee 3arpsA3HeHHbIM ABAAETCA
pavoH Usbepbalua. CpegHue 3Hade-

MKZ, 1995-2004 zz.

8 MOM 4ucine:

1995-2004 ——————
2e. B8C€€20  3anadnas eocmounas
4acmeb 4acmsb
54,80 57,10 37,2 19,9
6,96 7,95 4,35 3,60
0,98 1,07 0,68 0,39
51,05 31,55 19,50
9,42 9,45 6,01 3,44
1,89 1,66 1,13 0,53
1,49 0,94 0,55
439 276 163
311 195 115
273 172 101
186 117 69
122 77 45
15,4 9,7 5,7
186 124 56 68
27 29,5 23,6 5,9
H.0. H.0 H.O0. 5
115 87 27 60
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HUA cofeprKaHuA HedTAHbIX YrieBoAopo-
J0B 6bl/IM TaKXKe NOBbILWEHHbIMM Ha B3MO-
pbe Tepeka u y r. JepbeHta. OTHOCHUTENDb-
HO YMCTbIMM 6bLIM BOAbI LIEHTPA/IbHOM Yac-
TM MopsA Ha |V BeKoBOM pa3pese, a Takxke
Ha B3mopbe p. Camyp M y r. Kacnuicka.
MekrogoBas [fMHaMMKa CBUAETENbCTBYET
O 3HAYMTENIbHOM CHMXXEHWMM YPOBHA 3a-
rpAsHeHHocTH  JlarectaHcKoro wenbda
HedTAHbIMW YrIEBOAOPOAAMM B MoCnes-
HWe rogbl (puc. 4.16.). 3a nocnegHue ge-
CATb JIeT MNOBbIWEHHbIE CPefHUEe KOHLEH-
Tpaumm (pUKCHMPYIOTCA TONIbKO Ha YCTbEBOM
B3Mopbe Tepeka U y noc. JlonatmHa.

3arpsA3HeHHOCTb BoA  JarectaHcKoro
wenbda deHoNamM CyLeCTBEHHO CHMU3M-
Jlacb € KoHua 70-x roAoB M Kosiebnetca Ha
yposHe 4 MNJ4K.

Boabl 6onbluMHCTBA y4yacTkoB /Jare-
CTaHCKOro NpMOpeEXKbs M OTKPbITOM YacTu
CpeaHero Kacnma no MHAEKCY 3arps3HeH-
HocTU BoA (M3B) oTHOCATCA K Knaccy «3a-
rpA3HEHHbIE>.

A308CcKoe Mope

MHoronetHsa AMHaMMKa 3arpsA3HEHHO-
cTM Boa no WM3B, paccuuTaHHoOro Ans
B3MOpbA pekn KybaHuM M B3MOpbs pyKaBa
MpoToKa, CBMAETENbCTBYET O 3HAYMUTE/Ib-
HOM yXyAleHWn KadectBa Bog B 1990-e
rogbl. B 3TOT mepuog BoAbl OLEHMBAIUCH
KaK «3arpA3HEHHble» W «IpA3Hble», TOoraa
Kak 4O M nocsie 3Toro nepvoga OHW 6blin
«YUCTbIMM» N «YMEpPEHHO-
3arpsAsHeHHbIMU> (pUC. 4.17.). XapaKTepHa
MHOroneTHAA CUHXPOHHaA AMHamMuKa M3B B
pasHbIX parMoHax A30BCKOro Mops.

0,25

YepHoe mMope

B poccuiickoMt 4yactm YepHoro
MOpS  MHOroJIeTHHMe Hab/iaeHus
NpOBOAM/IMCb B NPUOPEXKHbIX BoAax
NMOPTOB WMJIM KPYMHbIX HaceeHHbIX
NyHKTOB: AHama, HoBopoccHicK,
lenengxuk, Tyance, Coun. CpegHe-
rofoBble KOHLEHTPaummn HePTAHbIX
YyrneBoJopoJoB BO BCEX MYHKTax
HabMOAEHUM 6blIM HEBBICOKMMMU U
M3MEHAMCb B HE3HAYMTE/IbHOM
ananasoHe go 1 MNAK (0,05 mr/n). B
uesioM Habnwaaetcs Hebosblioe
CHMXXeHMe KOoHueHTpauuu HY B
2000-x rogax no CpaBHEHMIO C Mpe-
Ablaywnm natmnetmem (pmc. 4.18.).
CnepyeT OTMETUTb OYEHb BbICOKYH)
HEeOHOPOAHOCTb MPOCTPAHCTBEHHO-
ro M BPEMEHHOro pacnpegeneHus
HY Ha akBaTopuuM 4YEepHOMOPCKOro
nobepexba KaBkaza. MakcMMasibHas
KOHLEHTpauma HedTAHbIX yrieBoso-
pogoB B nepuog 2002-2005 rr. goc-
TUrana o4yeHb BbICOKOM BE/IMYMHbI
3,2 mr/n (64 NAK) B paroHe Hosou
Mauectel B ceHTabpe 2003 .
HeopHokpaTtHO duKcHMpoBanmchb
3HayeHuA 6osbwe 1 mMr/n.

3a Bce rofbl HabOAEHMM NeCTH-
uMabl B BOZaxX 4YEPHOMOPCKOro Mo-
6epexba Obl/IM OTMEYEHbl B OYEHb
Hebo/blMX KOoHUeHTpaumax. Cym-
MapHoe CcoAepaHWe COoeAUHEHUM
rpynnel AAT He npesblwano 3,26
Hr/n, a TXur - 6,5 Hr/n, 4yrto Huxke
NAK ycnoBHO onpegensaemoro Kak
10 Hr/n.

Hlop

82—

HY - HedTAHbIE

yrneBogopoabl

Puc. 4.16. Mexxzodosasa
Oter ®su  Bmah U3MEHYUBOCMb 3a2PA3HEeHUS
HemaAHbIMU yenesodopodamu

(Ma/ 1) npubpexkHbix 800

Ha wenbge JazecmaHa
8 patioHe noc. J/lonamuH (lop),

0,08

a

1955

1978 1980 1982 1984 1988 1990 1992

1994 1995 1938 2000 2002

2. Maxaykana (mah) u Ha
83Mopbsax pek Tepeka (ter) u
Cynaka (sul) 8 1978-2003 2e.
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Puc. 4.17.
MHozonemHssa
JuHamuka
KOMNJIeKCHO20
uHOeKca Kayecmsaa
800 8 BoOax
A308CK020 MopA

banmuiickoe Mmope

Bantuickoe Mope HaxoauTcs B OKpY-
KEHMM  BbICOKO  MHAYCTpUaIM30BaHHbIX
cTpaH. lMocne noanucaHMA XebCMHCKOM
KOHBEHLMM B BaccerHe bantuickoro mMops
6bl/1 YCTAHOBJ/IEH CTPOrMi KOHTPO/b 3a KO-
JIMYECTBOM M KA4YeCcTBOM MOCTyMalowWmx B
Hero 3arpssHsOLWMX BeLecTsB, YTo npuBee-
JIO K YJIYYLLIEHUIO U OTHOCUTE/IbHOM CTabu-
JIM3aLMM SKONIOTMYECKOM CHUTyaLmu.

B BocTo4HOM YacTM ®UHCKOro 3anmBa
3arpAsHeHMe BoAbl MO KOMMJIEKCHOMY Mo-
Kasatesno M3B cHU3MI0Ch MO CpaBHEHMIO C
KoHLoM 80-X rofloB M nepelusio U3 Kaacca
«IpA3HblIE» B «YMEPEHHO-3arpsA3HEHHbIE>,
YTO MOATBEPKAAETCA AaHHbIMU rMAPO6UO-
JIOTMYECKMX UCCeJ0BaHUM.

3azja4et MHOrFOJIETHMX 3KOJIOTMYECKMX
HabntoaeHut B banTuickoM Mope siBNsieT-
CcA ornpefeneHue COCTOSIHUS €ro 3KOCH-
CTEM U BbiABJEHME TEHAEHUMMA M3MEHEHUM
OCHOBHbIX MAPO6GUONOTMYECKMX NapameT-
poB. B nocnegHue gecatmnetusa, oco6eHHO
B MNPMOPEXHbIX paMoHax, NpPoAO/IKaeTcA
3BTpPOGMpPOBaHME U 3arpA3HEHME MOPCKMUX
BOZ YCTOMYMBBIMM XUMMYECKMMU COeaM-
HeHMAMM, HauboJsiee onacHbIMM MOCNEACT-
BMAMM 4Yero SBJATCS pacrnpoCcTpaHeHWe
WMHIAWKATOPHbIX MUKPOOPraHW3MOB, ycuie-
HME BPEAOHOCHbIX LIBETEHWI BOAOPOC/EN,
CHUXXeHMe 6MopasHoobpasma M Jerpaja-
UMA NJAHKTOHHBLIX M AOHHbIX COO6LLECTB,
pacrnpocTpaHeHue 60Jie3HEM MOPCKMX Op-
raHM3MOB.

OueHKa COCTOSIHMA MOPCKOM cpefbl Mo
rMApPO6GUOSIOTMYECKMM MOKa3aTeNsM  Mpo-
BOJAMTCA MO aHa/IM3y COCTOAHUSA MMKPOGO-
LleHO03a, Be/MYMHAM MNEPBUYHOM MpPOAYK-

331 —— Bamopbe p.Ky 6aHb

UMM M LEeCTPYKLUMM OpraHMyeckoro Be-
LecTBa M COCTOAHWUA 300MJIaHKTOHa.

XpoHuuyeckoe 3arpsa3HeHWe  Mops
HedTAHbIMK YrNeBOAOPOAaMHU NPUBENO
K ajanTtaumMm MOPCKOM MMKpodiopbl K
HedTAHbIM Yra1eBoAopoJamM M CNocob-
HOCTM paspyLliatb M YyTUAM3UPOBATb 3TH
BELLECTBA. 3MMHMUIM Mepuoj B HacTos-
Llee BpEMSA XapaKTepMU3yeTCA HU3KMM
YPOBHEM Pa3BUTMA HedTEOKMUCAALMX
MMKpoopraHmMsmos - oT 0 go 100 kni/mn.
MUHMMaIbHas YMCIEHHOCTb GaKTepuit
XapaKTepHa A/ OTKPbITOM 4YacTu paM-
OHa, MaKCMMasnbHaa - ANnA npubpex-
HOM. B BECEHHMI nepuoj YMCNEHHOCTb
MMKpOOpraH1M3moB yBesnumnsaetca. Ko-
JIMYECTBO HE(DTEOKMCAAIOWMX GaKTEpPUI
BO3pacTaeT Ha nopaaok u bosee. Ypo-
BEHb Pa3BMTMS MUKPOIOpbl B JIETHWUM
nepuos, Nno CpaBHEHWUIO C BECHOM, BO3-
pacTaeT MoYTM Ha MOpAJOK, YTO CBA3a-
HO C MOBblIIEHWEM TemnepaTtypbl, CYK-
LeccMer MNaHKTOHHOrO coobLlecTBa,
M3MEHEHMEM CKOpPOCTM HOBOOOPa3oBa-
HMA OpraHMyecKkoro BewlecTBa UTO-
MJaHKTOHOM M ApyrMx  (akTopoB
(pmc. 4.19.). B oceHHMIM ce30H B CBA3M
C OCOBGEHHOCTAMWM TUAPOJIOrMYECKOrO
peXuma aKTMBHOCTb MMKPOOPraHM3mOoB
HUKE, YeM B BECEHHE-/IETHMI MEPUOA.
YpoBeHb pa3BUTMA HEPTEOKUCNAIOLLMX
MMKpOOpraHu3moB coctasaseTt ot 0 go
10*kn/mn.

PesynbTaThl MccnepoBaHWM CTPyK-
TYPHbIX M (PYHKUMOHA/IbHBIX XapaKTte-
PUCTUK MMKPOMIOpbl MOKasaau, u4TO
JKONIOrnyeckasa cuTyauusa ocTaBanacb
cTabunbHoN. KonmyecTBeHHble Mokasa-

—A—B3awmopbe py k.lMNpoToka n.Temptok
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TeNn GaKTEPUON/IaHKTOHA, GaKTepuasbHOM
NPOAYKUMM, He BbIXOAAT 3a PaMKU Mexce-
30HHBbIX M MEXroZoBbiX KosiebaHui. B Bo-
Jax o6cnesyemMoro paroHa A0BOJIbHO LM-
POKO pacnpocTpaHeHa retepoTpodHas ca-
npoputHad  MuKpodiopa,  CrnocobHas
OKMCNATb HedTAHbIE YrNeBOAOPOAbl, YMC-
JIEHHOCTb KOTOPOM MpW  61aronpuATHbIX
YCJIOBUAX MOXET JOCTMUraTb 3HaUYMUTENbHbIX
BE€/IMYMH. M0 MMKPOBMONOrMYECKMM MOKa-
3aTeNisM BOAbI t0ro-BOCTOMHOM YacTu ban-
TUACKOrO MOPSA  XapaKTepM3ylTcA  Kak
YMEPEHHO-3arpsA3HEHHbIE M OTHOCATCS K
0/IMroMe30TPOdHLIM C TEHAEHUMEN K 3B-
TPO(PMPOBaHUIO.

YpoBeHb NpPOoAYKLUMOHHO-AECTPYK-
LMOHHBIX MPOLECCOB 3UMOM HEBbICO-
KMM. /JlecTpyKUMOHHble MNpoLecchl
MpU HWU3KOM TemnepaTtype npoTeKa-
10T MeaneHHo. CyToyHas BenuuyMHa
nepBMYHOM MPOAYKLUMWM BapbUpyeT B
npegenax ot 7,5 go 189,7 mkrC/n,
BE/IMYMHa GaKTepuasibHOM JAeCTpyK-
umm - ot 16,6 go 187,5 mkrC/n. B
BECEHHWMM Nepuoj YpOBEHb [JecT-
PYKLMOHHbIX MPOLLECCOoB BO3pacTaeT.
OcHoBHasi Macca CBeXEeCUHTEe3Upo-
BAHHOrO OpraHMYecKkoro BeLllecTBa
noasepraercs 6aKTepuasibHOMYy
paspyLleHuio B 3BOTMUYECKOM 30HE.

mr/n
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Puc. 4.18. MHoz201emHAA
duHamuka cpedHel
KOHUeHmpayuu
HedmAHbIX
yenesodopodos (Me/ 1) 8
Bodax nopma Co4u (a) u
6yxmol ened:uka (6)

(a)

(6)

Puc. 4.19. Mexkzo0o08ble
u3MeHeHus cpedHell
obwell YucneHHocmu
6axkmepuli 8 t020-
B0CMoYHol Yacmu
banmutickozo mops 8
2003-2005 ze.
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Puc. 4.20. CpedHue
3HA4YeHUA YucaeHHocmu

(10° 3k3./M?) u 6uomaccel

(M2/M>) 300n1aHKMOHG

8 1020-80CMOYHOU Yacmu

banmutickozo mops
8 2003-2005 22.

MHTeHcHBHOCTL  (poTOCMHTE3a  hUTO-
MJIAHKTOHa BECHOM M3MeHsieTcs oT 4,8
Ao 393 Mkr C/n cyT. B neTHui cesoH
CYTOYHas Be/IMYMHA NEPBMYHOM MNpo-
AYKUMM B CpeAHeM  cocTaBiseT
352 MKkrC/n, 6GaKTepuasibHOM [AECTpyK-
umm - 300 MKrC/n. OceHHMM nepuog,
XapaKTepu3yeTcAa 3HAaYMTEeJIbHbIMU KO-
Ne6aHUsAMM  CYTOYHbIX BEJIMYMH  Nep-
BMYHOM npoaykumm - ot 7,1 jo
387,6 MkrC/n.

KonnyectBeHHble MoKasatenn 300-
MJAHKTOHa B Oro-BOCTOYHOM Bantuke
XapaKTEPU3YIOTCA BbICOKOM MEKCE30H-
HOM, MEXroZI0BOM M MPOCTPAHCTBEHHOM
U3MEHYMBOCTbIO, 06YC/IOB/IEHHOM pas-
HOpPOAHbIM XapaKTepoOM BOJ W 3aBUCH-
WweM, rnaBHbIM 06pasom, OT Temrepa-
Typbl. KaKWx-AMBO HeratMBHbIX TEH-
AEHUMM 3TUX MApaMEeTPOB, CBA3AHHBIX C
QHTPOMOreHHbIM BO3JEMCTBUEM HE BbI-
ABNEeHO. YncneHHoCTb M BrMomacca 300-
NNIaHKTOHa MMHUMAJIbHbI B 3MMHUWK Me-
pvoA, BO3pacTaloT BECHOM, AOCTUraioT
MaKCUMMyMa B MIOJIE M CHUKAlOTCA oce-
Hbl0O  HMXKE  BECEHHMX  3HAYeHMUM
(puc. 4.20.). YpOBHM KOAMYECTBEHHbIX
napameTpoB MJaHKTOHA CBUAETE/bCT-
BYIOT O BbICOKOM MPOAYKTMBHOCTM pai-
OHa. 3HauyuTesNIbHOE COAEprKaHME Men-
KOpa3sMepHOM (paKkumMu, B OCHOBHOM,
KOJIOBPaTOK, CBMAETE/NbCTBYET 06 3B-
TpopupoBaHMM BOJ, A BbICOKAA YMC-
JNIEHHOCTb JIMYMHOK BEHTOCHbIX oOpra-
HU3MOB YKa3blBaeT Ha 6/1aronosiy4yHoe
COCTOfIHME JOHHOro LeHo3a. [loBbiwe-
HMe TemnepaTypbl BOJ paloHa B Bere-
TaUMOHHbIM nepuoa, Habngaemoe C
KoHua 1990-x rr., cnoco6cTBoBaso
aKKJIMMaTM3aumm 34ecb MOHTO-
KacnMMCKOro payvka BceneHua Cerco-
pagis pengoi.

B ycnoBusax npogonKatowieroca 3B-
TPO(PUPOBAHMA U XPOHMYECKOTO XMMM-
YecKoro  3arpssHeHuMa  BOZ  tOro-
BOCTOYHOM bantuku ypoBHM mccneaye-

250

200 +

150 +

10° aka/m®

o 100 +

MBIX TMAPOBUONIOrMYECKUX NMapamMeTpoB
B LE/IOM HaxXoAAaTCA B npefeniax Mex-
rofloBblX  Koie6aHMM,  XapaKTepHbIX
ANA AaHHOTO paMoHa M 3aBMCAT OT rMA-
porpachMyYeckmMx  YC/lOoBMM,  T/laBHbIM
06pas3oM, OT TemnepaTypbl. B cutyauum
yCUNeHUa 3BTPO(UpPOBaHMA, 3arpsAsHe-
HMSA M MOBbILLIEHUA TEMMNEPATYPbl MOXHO
0XMAATb YBESMYEHMS NEepPBUYHOM Npo-
AYKTMBHOCTM, W3MEHEHMM CTPYKTYpbl
MNAHKTOHHbIX COO6LIECTB, MaCCOBOro
pasBUTUA BCEJIEHLEB M3 TEM/I0BOAHbIX
apeanoB M CO34aHMsA 61aronpuATHbIX
YC/IOBUA ANA  PacnpoCTPaHEHUM  WH-
dekumn 1 6onesHer MOPCKMX OpraHus-
MOB.

benoe mope

JaHHble  MOHMTOpMHra  KavecTBa
MOPCKMX BOA MO XMMMYECKMM MOKa3a-
Tenam B 3asmBax /JIBMHCKOM, OHex-
CKOM, Me3eHCKoM M KaHpanaKLCcKoM
CBMAETENbCTBYOT O TOM, 4TO 3a Mo-
cnegHue 5 net Kavectso BoAbl no M3B
M3MEHAETCA  He3HauMTeNbHO, BOAbl
3TMX 3a/IMBOB XapaKTEpPM3YITCA KaK
«YMEPEHHO-3arpA3HEHHbIE>.

ApKmuyecKkue MopA

KomnnekcHas oOueHKa COCTOAHMA
apKTMYECKMX MOpeM paccmaTpuBaeTcs
B pasgene 5.2.

Lllenbp nonyocmposa Kamyamka

MOHMTOPUHI NpOBOAMTCA Ha BOC-
TOYHOM wWenbde nonyoctpoBa Kamyar-
Ka B ABa4MHCKOM ry6e M ABauMHCKOM
3anuBe. o KoMNAEKCHOMY MoKasaTesto
M3B KayecTBO MOPCKUX BOJ B HacTof-
Wee BpeMA XxapakTtepusyeTca IV knac-
COM - «Ipsi3Hble». YXyALeHUe KayecTBa
MOPCKMX BOJ OT «3arpA3HEHHbIX» A0
«FPA3HbIX> Npou3owao 3a 2004-2005 rr.
(puc. 4.21.). Tpesblwenna MAK Ha-
6aogaloTca no HedTenpoayKtam, de-
Honam u ClAB.
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OxomcKoe Mope

TpagUUMOHHO MOHMTOPUHI B OXOT-
CKOM MOpe TMpoBOAMTCA Ha wesnbde
octpoBa CaxasmH. JaHHble MHoOronet-
HEro MOHWTOPUHIra CBUAETENBCTBYIOT O
CYLECTBEHHOM Y/YYLIEHWW Ka4vecTBa
BOAbl N0 XMMMYECKMM MOKa3aTesiAM: OT
«Ype3BblYaMHO-TPA3HbLIX> B paMoHe M.
CTtapoay6ckoe M «IpA3HbIX» B paMoHe
n. OKTA6pPbCKUI B KOHLUEe 80-x rosoB A0
«yYMEPEHHO-3arpA3HEeHHbIX>» B MNOCAes-
Hue roabl (puc. 4.22.).

AnoHckoe mope

CaMbIMM  3arpAasHeHHbIMM  aKBaToO-
puamm  3anmBa  [letpa  Benukoro
B 1980-x 1 1990-x rr. 6blnM 6yxTa 30-
JoTtoi Por, BocToYHas YacTb AMypcKoro
3a/MBa, 6yxTbl Haxoaka M Pa3GoMHUK.
JTOT BbIBOA COOTBETCTBYET JaHHbIM,
COr/laCHO KOTOPbIM KOHLEHTpaumMmM TM n
HY B JOHHbIX OCajKaX YKa3aHHbIX akBa-
TOPMI XapaKTepHbl A8 BbICOKO 3arpas-
HEHHbIX WMHAYCTPUAsIbHbIX MPUBPENKHDIX
PaMOHOB M BO MHOrO pa3s MpeBbilatoT
¢doHoBble ypoBHM. CoaepxkaHue XOIl B
6yxTe 3010TOM Por 1 B ceBepHOM Yactu
AMYPCKOro 3asMBa TaKXXe B JECATKM

6yxTe 30s10ToM Por v B BOCTOYHOM 4acTu
AMypcKoro 3anmBa 6/1M3 30Hbl AaMMMHra
rpyHTa coAepykaHue npaKTUYeCKU BCeEX
MONINIIOTAHTOB MPEBbLIWANO0 MaKCMMasibHble
noporoBble KOHUeHTpaumn. B 6yxtax Ha-
XoAKa U Pas6oiHuK cogepkaHme HY n TM
Haxo4Aun0Cb Ha YpOBHE MMHMMAJIbHBIX MO-
pOroBbIX 3HAYEHMM.

B 2001 r. B BOAHOM TOJILE OTAE/bHbIX
akBaTopui 3anmBa [letpa Benukoro Hau-
6os1ee BbICOKME 3HayYeHMA HY 1 HeKoTopbix
MeTannoB (CBMHUA M Kaamua) Habnawoaa-
Jmcb B 6yxTe 30/10TOM Por, camble BbICO-
Kne 3HayveHua cymmbl AAT U ero metabo-
JMTOB - B AMypCKOM 3aimBe. B npoctpaH-
CTBEHHOM pacnpegeneHnn 3arpA3HALLMX
BellecTB BO/M3W BnaamBocToKa oTMeva-
I0TCA OTAE/IbHbIE YYACTKM C MOBbILEHHBIMU
KOHLIEHTPaLMAMMU, NMPUYMHOM KOTOPbIX MO-
ryT 6biTb KaK PeYyHOM CTOK, TaK M COpOCHI
MPOMBILL/IEHHbIX M ObITOBbIX BOA, AAMMMHI
rpyHTOB (Y ocTpoBa Pycckuit) u cépochl C
CyJoB.

MpocTpaHcTBEHHOE pacnpegeneHne HY
B AOHHbIX oTnoxeHuax B 2001 r. yKa3biBa-
€T Ha TO, 4YTO 06/1lacTb MX MOBbIWEHHbIX
KOHLEHTpaLUMi pacrosiaraeTcs B BOCTOY-
HOM YacTM AMYpPCKOro 3a/amMBa M B KYTOBOM

pa3 npeBbiwaso (hoHOBble 3HayYeHMA. B ero vactu (6onee 0.15mr/r). HxHas

6 - —&—ABauunHckas ry 6a | 1 1 v Vv VI Puc. 4.21. [JuHamuka
U3B 8 Bodax
5 | AsayuHcKol 2ybbl 8
nepuod 2001-2005 za.
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YacTb AMYpCKOro 3a/MBa M BCA aKBaTopums
YCCypuMCKOro  3a/MBa  XapaKTepM3YHTCS
HU3KMM YPOBHEM 3arpsi3HeHMA HedTenpo-
ayktamu: 0-0.05 mr/r B Yccypuickom m 0-

0.10 Mr/r B AMypckoM 3anuBax. Camble
BbICOKME 3HayeHusa cymmnbl AAT u ero
MeTabo/MTOB  Habagalotcd B 6yxTe

3on0ToM Por, 0COGEHHO B ee CpeAvHHOM
4YacTu, a Takxe B Byxte Auomua. B AOHHbIX
ocagKax 3TMX  aKBaTOpUM  CyMMapHble
KoHueHTpaumn AAT BapbupytoT oT 8.8 fo
31.4 wr/r. B nponue bocdop BocTouHbIv
aHa/IONMYHbIM MOKasaTesib M3MEHSeTCs OT
1.5 00 3.0 Hr/r.

JleToM 2005 r. Hambosiee 3arpsi3HEHHOM
akeatopuelt 3anuBa [etpa Benmkoro no-
npesxkHeMy ocTaeTtcs 6yxTta 3oJs0ToM Por, rge
coAep:kaHWe  3arpAsHAWMX BeELeCcTB B
JOHHBIX OTJIOXKEHMUAX MpPEBbLILAIIO MOPOro-
Bble 3HAYeHWA. JTO PaMOH 3SKCTpPeMasibHO-
BbICOKOrO 3arpsi3HeHUsA. YCCYpPUMCKMIM 3a/MB

Puc. 4.23. Mexz2o0o8ble 40

U3MeHeHUA KoHueHmpauut
HY, kadmus u XOI1 8 6yxme
3os10moli Poe

®edepauuu Ha pybexe XX-XXI as.

XapaKTepusyeTcs C/labbiM 3arpasHe-
HMEM, TOrga Kak AMYpPCKWMM 3a/MB
ABNIAETCA YMEPEHHO 3arpA3HEHHDBIM.
B AOHHbIX OT/IOXKEHMAX 3anMBa
Metpa Benukoro B 2001 m 2005 rr.
no cpasHeHuio ¢ 1980-90-mm .
NpOM30LWWJI0 CTaTUCTUYECKU 3HAUM-
MO€ YMEHbLUEHWE HEKOTOpbIX 3a-
rpA3HAWMX BewecTs (puc. 4.23.).
AHanM3 MEXroZoBbiX Bapuaumii Mo-
Kasa/l Ha/Mume CTaTMCTUYECKMU 3Ha-
YAMMbIX OTPMUUATESNIbHLIX TPEHAOB B
AMypckom 3anmee - ana HY u kaa-
MUA, B YCCYpUMCKOM 3a/MBe U B
6yxTe 3onotoi Por - ana HY, AAT wu
KagmuA. Cyaa no BbICOKMM KOHLIEH-
TPauMAM XJIOPMPOBaHHbIX Yr1EBO0-
poAOB B JOHHbIX OCajKax, B Ha-
cTosAwee BpemA B AMypCKoM M Yc-
CYPUMCKOM 3a/IMBax BCE eLlle cylie-
CTBYHOT MCTOYHMKM cOpocos AAT.

HY, mr/r

20

Cd, mkr/r

*

15

10 A

1990-8
1990-n
1990-0
1991-8
1991-n
1991-0
1992-8
1992-n
1992-0
1993-n
1994-0
1994-n
1995-8
1995-n
1995-0
1996-8
1996-n
1996-0
1997-8

1997-n
1997-0
1998-8
1998-n
1998-0
1999-8
1999-n
1999-0
2000-8
2000-n
2000-0
2001-8
2001-n
2001-0
2002-8
2002-n
2002-0
2004-8
2004-n
2005-8
2005-n
2005-0

120

100 -

80

60 -

XOn, wr/r

M

40

20 A

—

L 2

<
]

{

1990-8
1990-n
1990-0
1991-8
1991-n
1991-0
1992-8
1992-n
1992-0
1993-n
1994-0 | @
1994-n
1995-8
1995-n
1995-0
1996-8
1996-n
1996-0
1997-8

1997-n
1997-0
1998-8
1998-n
1998-0
1999-8
1999-n
1999-0
2000-8
2000-n
2000-0
2001-8
2001-n
2001-0
2002-8
2002-n
2002-0
2004-8
2004-n
2005-8
2005-n
2005-0
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5. KoMnaekcHaAa oueHKa 3arpAa3HeHuns
OKpY:Kallen cpeabl oTAeNIbHbIX PEFMOHOB
Poccumckon depepaumm

5.1. CocToAHue o3epa bankan u ero Bogoc6opa

HabniopgeHns 3a  cocTosHUMEM
BoAHOM Maccbl baikana Ha npots-
KeHmn nocnegHux 40 net ceBuae-
TE/IbCTBYIOT O COXPaHEHUW ee ocC-
HOBHbIX MMAPOXMMUYECKMX XapaKTe-
pUcTUK. CpeaHAaa Be/MYMHA pacTBO-
PEHHOr0 KMCNAOpoAa HaxoAaMuTCA Ha
ypoBHe 11 mr/n, pH B npeaenax
7,6-8,2, copepykaHrMe pacTBOPEHHbIX
MMHepanbHbIX BewecTs 90-93 mr/n,
B TOM uucne xnopugos 0,5-
0,8 mr/n, cynbdatoB 5,4-5,9 mr/n.
B ceBepHOM M OXKHOM YacTsax o3epa
CpefHAA KOHUeHTpauua cysibdaToB
HECKONbKO Bbiwe: 6,0 u 6,2 Mr/n,
COOTBETCTBEHHO  (AaHHble  1999-
2006 rr.). KoHueHTpauuu B3BeELLUEH-
HbIX BELLECTB B 03epe KoJiebaTCcA B
ocHoBHOM B npegenax 0,1-0,5 mr/n.
B 2006 r. B paroHe BbiXxoZa K 03epy
Tpaccbl BAM oHa 6bln1a 0,9 mr/n.

Cpeaun 3arpAsHALWMX BELWECTB B
oTKpbiToM Balikane B 53 % cnyvyaes
KOHTPO/IA 0OHApYXMBAKOTCA pacTBO-
peHHble HedTenpoAyKTbl B KOHLEH-
Tpauuu ot 0,01 mr/n n 6onee (MAK
AN Pbl6OXO3AMCTBEHHbIX BOAHbIX
o6bekToB 0,05 mr/n). B paloHax
bAM, BUBK wu Ha aBaHgenbTe
p. CeneHra, B pajge C/ly4aeB MaKCH-
MaJibHble KOHLIEeHTpaumn HedTenpo-
OYKTOB AocTuratot 3N4K
(0,15 mr/n).

B paoHe BLIBK ocyuiectBnseTcs
KOHTPO/Ib BOAHOM TO/ILM O3epa Ha
CeTM CTaHUMM CTBOpA, PacroJIoKeH-
Horo Ha yganeHun 100 M oT 4-x ray-
GUHHBIX BbIMYCKOB CTOYHBIX BOA.

3a nepuoa HabnoaeHui ¢ 1985 r.
B 3TOM CTBOpE MNPaKTUYECKU exe-
roAHO OTMEYa/IMCb HapyLIeHWs Ka-
YyecTBa BOAbl 03epa MO OAHOMY M/

HeCKONbKMM  MoKasatenam. [pu
3TOM, OJHAaKo, crieayeT OTMETMTb
cHmKeHue B 2000-2006 rr. no cpas-
HeHuto ¢ 1985-1988 rr. ypoBHA Mak-
CHMMaJ/IbHbIX  KOHLEHTpauUMi  MMHe-
pasibHbIX BewectB B 2-3 pasa M
B3BELUEHHbIX Bewecte B 10 pas.
Bmecte ¢ Tem, ¢ 1994-2006 rr. B
cpegHeM B 2 pasa YBE/IMYMIMUCH
MaKCMMaJibHble KOHLEHTpaumu ne-
Tyumx eHonos go 2 MNAK.

B pe3ynbrate npoBeAEHHbIX B
1988 r. nNpMpOAOOXpaHHbIX Mepo-
MPUATMI CHU3UACA YAE/bHbIM cbpoc
BUBK B3BeleHHbIX M OpraHMyYecKux
BelecTs B 2-3 pa3a M cepocoep-
Kawmx coeamHenun B 1,5 pasa. Oa-
HaKO, HECMOTPA Ha COKpalleHue C
16-29 kMm%, HaboaaBwmxca B 90-x
rogax, 30Ha 3arpA3HEHUs Hecy/ib-
datHOM cepolt B paioHe c6poca
BUBK coxpaHseTca Ha ypoBHe 1-
16 KM?.

BLIBK - 6arKaibCcKmi

LIe1H0J1I03HO-6YMaXKHbIM
KOMOMHaT




Pe3synbtatbl rmuapobuonoruye-
CKMX Hab/oAeHUIM 32 COCTOSIHUMEM
MJAHKTOHHbIX COOOLIEeCTB, MWKPO-
dnopbl 1 3006eHTOCa, NpOBOAM-
Mble B MPUOPEKHbIX PalOHaXx HOXK-
Horo u ceBepHoro balikana, noka-
3bIBalOT COXPAHAIOLLYIOCA TEHAEH-
UMIO  M3MEHEHMA eCTEeCTBEHHbIX
XapaKTEPUCTMK TMAPOGUOHTOB.

YMCNEeHHOCTb payka 3MMLLYpbI
(3HAEMMK, OOMWMHUPYIOWMM  BUA
300MJIaHKTOHA WM OCHOBHOE nep-
BMYHOE 3BEHO MULLEBOM LIEMU 03€-
pa) B painoHe BauaHMA BLBK B no-
cnefHve rozbl NpojosiKaeT ocTa-
BatbcA B 10-20 pa3 Huke HOHOBbIX
3Ha4YeHuM. Pasmepbl 30HbI BAMA-
HMA KOM6MHaTa, onpegensemble
No M3MEHEHUIO ruapobuonornye-
CKMX XapaKTEPUCTUK BOAHOM cpe-
Abl B 1999-2005 rr. 6blM B npe-
penax 7,1-18,7 km:.. B cocTtaBe
3006eHTOCAa MOCTEMNeHHO pacTeT
YMC/IEHHOCTb TPYNM, XapaKTepu-
3YIOWMX YCTOMYMBOE 3arpsA3HeEHUE
- OJIMroXeT, XWUPOHOMMA U amdu-
noa.

MpoBoaMMbIM ¢ 1969 r. rMapo-
XUMUYECKUM, TEOXMMMYECKUA M
rMAPOGHMONIOTMYECKMI  KOHTPOJIb
JOHHBIX OTJIOKEHUM M TPYHTOBOMO
pacTBopa, NpOMUTbIBAIOLLErO BEPX-
HUA  OBYXCAaHTUMETPOBbIM  CJIOM
oT/IoXKeHun B paroHe BLUBK u ¢
1981 r. B paMoHe Tpacchl BAM
CBMAETENbCTBYET O COXPaHEHWMM
31eCb CYLLECTBEHHbIX HEraTMBHbIX
OT/IMYMIA MO pAAY MoKasaTenen ot
(hOHOBbIX palMOHOB NOGEPEKBS.

C 2001 r. pa3mepbl 30Hbl 3a-
rPA3SHEHMSA AOHHBIX OT/IOKEHUM M
rPYHTOBOrO pacTBOpa B paloHe
BLBK ycTolumBo hukcupyroTcs no
MHTErpasibHOM OLEHKE BKJIOYalo-
wen B ceba 15 nokasatenen B
npeaenax 5-6 km?. OTHOCMTENbHO
Masiaa M3MEHYMBOCTb pasMepoB
MATHA 3arpsA3HEHHbIX AOHHbIX OT-
JIOXKEHMM, OTMEYEHHas B nocnej-
Hue roAbl HablAEHWN, BEPOSATHO,
obycnoBneHa cTabuausaumen aH-
TPOMOreHHOM Harpy3sKu Ha 03epo.

MpeactaBUTENIbHLIM MOKa3aTe-
JIEM 3arpA3SHEHUs  OKpYKaloLeM
cpeabl B pervoHe baikana sBns-
eTCA OoueHKa MOCTYM/IEHUSA XMMM-
YeCKMX BeLlecTB U3 atMocdepbl.

Mo AaHHbIM TMAPOXMMMUYECKOrO
aHanu3a aTtMmocdepHbIX BbiNage-

TeHOeHUuU U OUHaMmuKa 3a2psi3HeHUsT MPUPoOHoU cpeldbl Poccutickol ®edepayuu Ha pybexe XX-XXI as.

HMM M CHEXHOrO MOKPOBA HA CTaH-
UMAX, PacCrnoJIOKEHHbIX B Pa3HbiX
palioHax nobepexbs, Haubosbluee
3arpAasHeHMe Hab/loJaeTcsa B HOXK-
HOM 4yacTh o3epa. CymMmapHoe no-
CTynsieHne 13 atMocdepbl XMMHYe-
CKUX BeLWeCTB 34eCb B nocaefHue
rogpl B 2-3 pasa Bblle, Yyem B do-
HOBbIX palOHax CpefHero u ceeep-
Horo Balikana: 38-61 TOHH Ha KM’ B
roq npots 20-24 TOHH Ha KM’ B
roa. Hambosnbwue BeAUYMHBI MO-
cTynneHna cyibdaToB OTMEYeHbl B
paroHe r. balkanbcka - oKkono 8
TOHH Ha KM’ B ro/l, Ha OCTa/lbHbIX
CTaHUMAX - He Bblwe 2,4 TOHH Ha
KM® B rog. Pasmepbl 30Hbl BAMAHMS
aTMOC(EpHbIX BbIOPOCOB Ha 3a-
rpAsHeHWe nobepeba MO AaHHbIM
MMAPOXMMMYECKUX CbEMOK CHEXHO-
ro nokpoBa AocturatT 1500 KMZ.

CyliecTBeHHOe BAMAHWE Ha CO-
CTOAHME 3KOCUCTeMbl 03. barkan
OKa3blBaeT MOCTYMJIEHWE B BOLOEM
XUMHUYECKMX BELLECTB C BOJAaMM €ro
NpUTOKOB. EXerogHo rmMapoxmmu-
YECKMM KOHTPOJIb MPOBOAMTCA Ha
Haubosiee 3HaYUMbIX MO BOAHOCTM
pekax 6acceiHa, BKJIKOYas r1aBHbIM
NpUTOK 03epa - p. Cenexry.

JlaHHble O u4McCne NpeBbIWEHMM
MAK 3arpasHaowmx BewecTs B BO-
Jax NpUTOKOB O3epa 3a nepuoj C
1999 r. no 2005 r. cBUaeTeNbLCTBY-
0T O HECHMMKAtOLLEMCA MHTEHCUBHO-
CTW aHTPOMOreHHOro BO3AEMCTBUA
Ha BOZHble pecypcbl peK.

3a yKasaHHbIM nepuos HabJio-
AEHUM 4YacToTa O6HapyKeHus 3a-
rPA3HAOWMX BeLWeCcTB B KOHUEH-
Tpaumsax Bbiwe MNAK B npobax BoApl,
OTOGpaHHbIX B 33 MpuUTOKax o3epa,
coctasnana 20 % no HedTenpoayK-
TaM M JIEFKOOKMUC/IAEMbIM OpraHu-
yeckmm BellectsaM (BIKs), 30 % no
deHonos, 70 % no voHam mMean U
14 % no MOHaM LMHKa.

OCHOBHbIM MCTOYHMKOM NOCTYN-
JIEHWMA B 03€p0  MMHEpaJbHbIX,
B3BELUEHHbIX M OpraHM4YecKMx Be-
WecTs, MUMHeEpanbHOro asorta M 06-
wero ¢ocdopa - 6onee 60 % ot
obuiero BbIHOCA, aBnsAeTcA
p. Cenenra. E€ BKknag B BbIHOC
HedTEeNpoAyKTOB cocTaBsiAeT 36-
42 % v 60-70 % B BbLIHOC JNETYYMUX
deHonos, CMAB, nerkooKMCAsSEMbIX
OpraHM4ecKMx BeLlecTB M MOHOB
UMHKa 1 Meau.
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CpegHeMHoronetHue  ro-
JoBble 06bEMbI MOCTYMJIEHWS
3arpAsHAWMX  BelWwecTs B
03epo C BoJoM NATM Haubonee
U3yYeHHbIX npuTokoB (Cenen-
ra, BepxHas AHrapa, bapry-
3uH, Typka, Tbia) 6bliM paB-
Hbl: A8 JIEFKOOKUCIAEMbIX
OpraHM4yecKmx BelecTB
62 TbIC. T, HEPTENPOAYKTOB -
1,30 toic. T, CMAB - 0,52 TbIC.
T, COeAMHEHMN meam - 134 T,
coeauHeHMM UMHKa - 233 T,
netyumx eHonos - 63 1. C
BOJOW peK B 03epo B roj mno-
crynaet 3,84 TbiC. T MMHe-
panbHoro asota UM 720 T 06-
wero docdopa.

Cnepyet oTMeTUTb, 4TO B
2005 r. BbIHOC C BOJOM peEK B
03epo JIErKOOKMUC/IIEMbIX Op-
raHM4yeckmx BeuwecTs, ClAB,
netyumx deHonoB, coeamHe-
HWA MeaM M UMHKa 6bln Ha 20-
35% HMKe cpegHeMHorosneT-
HMX BeMYUH. BMecTe C TeMm,
B TOM K€ rofy CyLleCTBEHHO
yBE/IMYUAUCL MOCTYM/IEHNA B
03epo HedTENPOAYKTOB C BO-
[lOM CeBepHbIX peK: p. Thbia -
70T (Nnpy cpeaHeMHoroneT-
HeMn Be/IMYMHE 40 1),
p. B. AHrapa - 5401 (330 T71),
4YTO CYMMapHO COMOCTaBUMO C
BbIHOCOM He(TENpOLYKTOB
p. CeneHro.

TakMm 06pasoMm, JaHHble
MHOFONIETHMX  TMAPOXMMMYE-
CKMX, TMAPOBUONOrMYECKMX,
reoXMMMYECKMX HaboaeHNH
3a COCTOAHMEM BOJ M AOHHbIX
OT/IOXKEHWUM CBUAETENbCTBYIOT
06 OTHOCMTENbHOM CTabMAn-
3auMM M Jaxke HEKOTOpOM
CHUXKEHUM aHTPOMOreHHoM
HarpyskuM B paMoHe BbiMycKa
CTOYHbIX Bog BUBK.

5.2. KoMnneKkcHasa oueHKa NprMopeKHbIX,
NPUYCTbEBbIX YHAaCTKOB U No6Gepexun

ApPKTUYECKMX MOpeH

AHanMTMYECKME MCCNefoBaHMA  OCHOBHbIX
rpynn 3B (TM, XOC, MXBb, HY, MAY, ankun-,
XJ10p- U HUTPOEHONOB) B MPUPOAHBIX Cpeax
apKTUYeCcKMx mopei (bapeHueBoMm, MNevyopcKom,
Kapckom, JlanteBbix, BocTo4YHO-CUMOMPCKOM M
YyKOTCKOM) nokKasaiu, 4YTOo coaepraHue onpe-
Jenapumxca 3B HaxoamIoCb B npefenax MHO-
roONeTHero pernoHanbHoro doHa M He MnpeBbl-
wano NJAK, ycTaHOB/EHHbIX ANsl pbi6OX03AMCT-
BEHHbIX BOJOEMOB. MCK/OYEeHME CoCTaBWI
TaKe paroH Kapckoro mops B paloHe *enoba
BopoHuHa, K tory ot ocTpoBa YLWaKoBa, rge B
Npo6ax AOHHbIX OT/IOKEHWUI COAEPKAHUE HUKE-
na B 1,3-1,8 pasa npebiwasno AK, npegycmor-
PEHHYIO  KPUTEPUAMM AN SKOJOrMYECKOM
OLEHKM 3arpAsHeHua rpyHToB, no Neue Nieder-
landische Liste. Altlasten Spektrum 3/95, B
COOTBETCTBMM C pekoMeHgaumsamm CM11-102-
97.

CpesHeMHOroneTHME YPOBHM COAepKaHMA
HeKoTopbix 3B (TAxenble mMeTansbl - puc. 5.1.,
XJI0pOpraHMyecKkme coefmHenusa - puc. 5.2.) B
BOJAX M BOAHbLIX B3BECAX APKTMYECKMX MOpeM
npeAcTaB/ieHbl HUXE.

Mob6epexkbe apkmuyecKkux mopeli

B TeueHue nocnegHero gecAtuneTva pery-
JIAPHO MNPOBOAM/IMCb PaboTbl MO MOHUTOPUHIY
3arpasHeHMA atMochepHoro Bo3gyxa U aspo3o-
Nifl, MOYB M HA3EMHOM PacTUTENbHOCTM B Ce-
BEpHOM YacTM bosblue3eMeNbCKoM TyHApPbl B
palioHax 06bEKTOB 06YCTpoMCTBa psAga HedTs-
HbIX MECTOpOXAEeHUM (puc. 5.3.).

3arpAsHeHue NpM3eMHOro €sioa atMmocdepbl
B paMoHax 06YCTPOMCTB 06C/IeI0BaBILMXCA Me-
CTOPOXJEHMIM 6bIN0 6/IM3KO K (POHOBOMY.

Ha o6cnefoBaHHOM TEppUTOpMM CEBEPHOM
yacTM bosbluesemenbcKoM TyHApbl B MNepuoj
npoBefeHNA 06Ce0BaHMA YPOBHU COAepKa-
HUA TAXEsbIX METasI/IoB B MOYBax He npesblla-
v NAK v AK HM B oHOM TouKe oT60pa npob.
MakcnmanbHaa KoHueHTpauusa HY, npesbiwas-
was AK B 39.4 pasa, 6bi1a 3adMKCHMpoBaHa B
TOpAHOM MOACTM/IKE HAa HEHapYLUEHHOM Y4a-
cTKe B 1 KM OT TOBOMCKOro MECTOPOXKAEHUS.

CopepkaHme 3B B pacTUTENIbHOCTM B Ha-
cTosiLiee BpeMa He persiameHTupyetca. B kave-
CTBE KpUTEPMEB OLEHKM 3arpA3HEHHOCTU pac-
TUTENIbHOCTU  UCMOJIb30Ba/IMCb  PernoHasbHble
¢oHoBble KoHUeHTpaumn. KoHueHTpaumm 3B B
pacTUTE/IbHOM MOKPOBE 06C/1e40BaHHOM TEpPU-
TOPMM OKa3a/MCb CPaBHUMbIMU C (OHOBLIMM
KOHLEHTPaLMAMM, XapaKTEPHbIMKU 15 PalOHOB
ApKTUYeCKoro nobeperkba MNeyopckoro mops.

AK - gonyc-
TUMbIE KOH-
LieHTpaumm

3B - 3arpss-
HAoLWME Be-
wecTea
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Puc. 5.1. Codep:kaHue msxe/ibixX
memansios 8 800ax U BOOHbIX B38eCAX
mopeli Pocculickoli ADKmuKu
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Ycmbesble yyacmku cesepHbIX peK u o3ep

MpoBoauBMeECs paboTbl MO  KOMMIEKCHOM
OLleHKe KayecTBa BOJ YCTbeBbIX YY4aCTKOB CeBep-
HbIX PEK U MEIKNX TYHAPOBbIX 03€P U BOLOTOKOB
BosbluesemMenbCKOM TYHAPbI B paliOHaX 06bEKTOB
06ycTpoicTBa pAfa HedTAHbIX MECTOPOXKAEHMM
Janv cnegylowme pesynbTaThl.

B noBepxHOCTHbIX BoOAax 06C/eA0BaHHbIX
PafioOHOB HeTAHbIX MECTOPOXKAEHMM 6blM Bbl-
ABJIEHbl JI0KasbHble npesbiweHna MAK no co-
JepXKaHMI0 OMOreHHbIX 3/1EMEHTOB, HedTAHbIX
YrNeBoAOPOA0B U TAXENbIX META/IIOB.

KayecTBO NOBEPXHOCTHbIX BOZ MO MHAEKCY 3a-
rpA3HEHUA BOJ B GOJIbLUMHCTBE CJlyYaeB COOTBET-
cteoBano |l Knaccy («umcrtas»). Haumbonee 3a-
rPA3HEHHbIMW OKa3a/IMCb MOBEPXHOCTHbIE BOAb! B
BoZoemax paroHa BapaHgelckoro mecTtopoxae-
HUA, cooTeeTcTByloWMe |V Knaccy KayecTBa BoA
(«3arpsi3HeHHble»), XOTA B HEKOTOPbIX BOJOEeMax

MOBEPXHOCTHbIE  BOAbl  OblIM  OTHECEHbl K
Il knaccy KayectBa («YMEPEHHO 3arpA3HeH-
Hble»).

B AOHHBLIX OTNOXEeHMAX
MOBEPXHOCTHBIX BOJOEMOB
HedTAHbIX  MecTopoXie-
HMIM 6bl10 3adPMKCUMPOBAHO
npesbiweHne JK no co-

JAeprKaHuio CYMMapHbIX
HedTAHbIX yrneBozopo-
[0B.

TeM He MeHee, B Ue-
JIOM, KOHUeHTpaumn 3B B
JOHHbIX OT/IOXKEHMAX BO-
[IOEMOB TYHAPbI, MOYBax M
pacTUTENIbHOM noKpoBe
06CNnes0BaHHbIX  TEPPUTO-
pUM  OKasa/JMCb CpaBHU-
MbIMMU  C  MHOFOJIETHUMM
OHOBbLIMM KOHLeHTpa-
LUMAMM, XapaKTePHbIMM
4115 pPafiOHOB apKTUYeCKo-
ro nobepexbA.

Puc. 5.3. Mexzo0dosaa usmeH4YUBOCMb cOOepXaHus
msKesibix Memasnnos (UUHK, Medb, HUKe/b, CBUHeY,
Kkaomul, pmyms) 8 HazemMHol pacmume/ibHoOCMu
npubpekHbix palioHos Pocculickoli ApKmuKu
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5.3. Apxunenar WUnuyb6epreH

lMonyyeHHble nNoO  pesy/bTaTam
MOHMTOPMHIa 3arpA3HEHMA JAaHHble
M BbINOJIHEHHbIE 06O06LLEHUA MOKa-
3a/IM, YTO YPOBHM COAEPaHWA OC-
HOBHbIX Tpynn 3arpAsHALLWMX Be-
WEeCTB B KOMMOHEHTaX MNPUPOAHbIX
cpea B paMoHe  pacrnosioKeHus
noc. bapeHubypr ABnAlOTCA Xxapak-
TEPHbBIMM A1 PaMOHOB PasBUTUA
yrnen06biBatoLLeN NPOMbILLIEHHOCTU
U He ABNAIOTCA KPUTUYECKUMM.

KayectBo atmocdepHoro Bo3ay-
Xa, KaK B paloHe, TaK W Ha Teppu-
TOopMu noc. bapeHu6ypr xapaktepu-
3yeTCA OTHOCHUTEJIbHbIM MOBbILEHU-
€M coJepXaHuA JAMOKCMAa cepbl,
OoKCMAa yraepoga U AMOKCMAa asoTa
(ao 0,5 NAK), 4to obycnoBneHo no-
BbILLEHHOM MX 3MMCCHMEN C TAEIOWMX
OTBaJIOB KAMEHHOro yrnsa B noc. ba-
peHubypr, HO, TeEM He MeHee, COOT-
BETCTBYET [JAEMCTBYIOLIMM POCCHM-
CKMM TUIMEHMYECKMM HOpMaTMBaM
[ANA BO34yXa Hace/leHHbIX MeCT.

CHEXKHbIM NMOKPOB Ha TEPPUTOPUM
nocesnka bapeHubypr 1 B ero okpe-
CTHOCTAX XapaKTepusyeTcs MoBbl-
WEHHbIMM KOHLUEHTpauuaMmn HedTa-
HbIX yrnesogopogos (o 9,1 MAK),
NXe (mo 3,5 NAK), 6eH3(a)nnpeHa
(o 5,8 NAK), kaamua (go 3,0 NAK)
u ceuHUa (ao 2,2 NAK). OueHka co-
AeprkaHusa 3B npousBogmniach B Ta-
NbIX Bojax otHocutensHo MAK ana
BOAbl  PblGOXO3ANCTBEHHbLIX BOJO-
€MOB.

Mopckue Bogbl y4vacTKa npu-
GpeXXHOM YacTM aKBaTOpuM 3a/MBa
IpeHdbOpA, PacnosoKeHHOM B 30He
B/IMAHMA  MoCesKa, B  3UMHe-
BECEHHMM Meproa  Knaccuduumpy-
I0TCSl MO Pbl6OX03AMCTBEHHBIM HOP-
MaTMBaM KaK «yMepeHHO 3arpss-
HEHHble», B JIETHE-OCEHHUM - KaK
«YWUCTble», BOAbl OTKPLITOM YacTu B
TEeYEeHUe BCEro rofja Kak «4mcTble».

[Ana NOBEpPXHOCTHbIX BOJ CyLUM
palrioHoB pacnoo)eHus
noc. bapeHubypr u pyaHuka [py-
MaHT MPEBBIWEHUNA POCCUMCKUX TU-
rmeHnyecknx Hopmatmeos M MNAK, a
TaKXe HOpPMaTMBOB Ka4yecTBa, ycCTa-
HOBJIEHHbIX B cTpaHax EBponelickoro
Coto3a, OTMEYEHO He 6bl/10.

B AOHHbIX OTNIOXEHMAX HEKOTOPLIX Y4a-
CTKOB TMpUGPEXHOM aKBaTOpUM 3a/IMBa
FpeHdbOPA MMENM MECTO NpEBbILEHMA
ZONYCTUMbIX KOHLIEHTpaLMM 3arpA3HAIOLLMX
BelecTB, ycTaHoBAeHHbIX «Neue Nieder-
landische Liste. Altlasten Spektrum 3/95,
B COOTBETCTBUM C peKomeHaauusammu CMN11-
102-97, a wnmeHHo ana HY (zo 4,0 AK),
AAT (o 1,8 AK), cymmel MAY (ao 1,6 AK)
u Hukena (go 1,7 AK). B AOHHbIX oTNOXe-
HMAX MOBEPXHOCTHbIX BOAOEMOB  CYLUM
NPEBbLILWEHUA AOMYCTUMbIX KOHLEHTpaLmi
3arpA3HAILWMX BELWeCTB HabaoJanmcb AN
HY (go 3,5 AK), Hukena (go 2,9 AK), Ko-
6anbta (go 1,4 AK), umHka (o 1,9 AK) u
pty™M (8o 4,2 AK). Bo Bcex ciyyasax 3a-
dH1KcHpoBaHHble npeBblwenns JAK  6biau
3HAYMTE/IbHO HUKE YPOBHEM BMellaTeslb-
cTBa. B LesoM ypoBHM KOHLEHTpauui 3a-
rPA3HAWMX BeELWEeCTB HaxoAuMCb Ha
YPOBHE permoHanbHoro oHa.

Ha ocHoBaHWMM KnaccuduKaumm no ru-
r'MEHUYECKOM OLEHKe KayecTBa MoYyB Hace-
JNIEHHbIX MEeCT, MOo4YBbl Ha TEeppUTOpUM
noc. bapeHubypr “ ero caHWTapHO-
3aLLUMTHOM 30Hbl XapaKTepm3ylTca «Aonyc-
TUMOM CTEMEHbIO 3arps3HeHMs» MO Cofep-
XKaHUI0 JIeTYYMX apoMaTUYeCKUX YriaeBo-
A0OpOJOB, X/I0pOPraHMyYecKMx NecTUuMaos,
TAXKENbIX METAJI/IOB U «CUJIbHOM CTEMEHbLIO
3arpAsHeHusA» MO COAEPXKaHUI0 MOJIMLMK-
JIMYECKMX apoMaTUYECKMX YrieBoLopoaoB
M MOAUXJIOPUPOBAHHbIX OudeHnnos. B
noyBax Ha TEPPUTOPUM MOCEJIKa M €ro ca-
HMTApPHO-3alWMTHOM 30HbI 3achMKCMPOBAHO
npesbiwenue MNAK no 6eH3(a)nMpeHy - o
2,2 NMAK, cymmapHbeix MNXb -po 2,8 NAK,
cymme MNAY - go 3,5 AK (no eBponenckmMm
HOPMaM).

CopepxkaHne 6onbwmHcTBa XOC M TA-
XenbIX MeTanioB B pacTMTe/IbHOM MOKPO-
Be 06C/1e0BaHHOIr0 paloHa HaxoAMTCs B
npegenax, XapaKTepHblXx Ana8 (OHOBbIX
paloHOB ceBepa eBpOonencKoM TeppruTopun
Poccun. Copepkanmsa NXb 1 coeanHeHUM
rpynnbl  [TAY, Bka4yaa ©6eH3(a)nupeH B
pacTUTE/IbBHOM MOKPOBE 3HAYUTENIbHO Bbl-
we.

3arpAsHeHMe MoYB M pacTUTENIbHOrO
MOKpOBa Ha TEPPUTOPUM MOCENKA B FPaHu-
Lax CaHMTapHO-3aWMTHOM 30Hbl MXB M
6€eH3(a)NMPEHOM, ABNIAETCSA pe3y/IbTaToOM
XO3AMCTBEHHOM [EATE/IbHOCTM M HOCKUT
JIOKasNbHbIM XapaKTep.



3aK/Jln4YeHune

MoapasgeneHnamm  Pocrnagpometa
NnpoBoAATCA HabNOAEHUA 3a MapameT-
pamMM  aBUOTMYECKOM COCTaB/ISIOLLEN
NpUpoAHOM cpeapl, renvoreodusmye-
CKOM M paAMaumMoHHOM O6CTAaHOBKOM,
BeAyTCA paboTbl NO OonepaTMBHOMY Bbl-
ABZIEHUIO MOCNEeACTBUM  TEXHOrEHHbIX
aBapuM, a TaKkKe BbICOKMX YPOBHEMN 3a-
rPA3SHEHUS, O0BYCNOB/IEHHbIX APYrMMM
NpuUYMHAMM. AHaNM3 AaHHbIX MOHMTO-
pUHra NPoOBOAMTCA C YYETOM KJIMMATH-
YeCKMX 0COBEHHOCTEM Ha TeppUTOpMM
Poccuu.

JlaHHble Hab6AEHMI MOKasbiBaloT,
yTo B TeyeHue XX M B Havane XXl BB.
noTenJieH1e NpoMCcxXoamn/0 NpPakTUYECKH
BO BCEX PEruoHax, Ho HepaBHOMEPHO U
HEOAHO3HAYHO BO BpPEMEHU. 3a no-
cnegune 30 net (1976-2005 rr.) poct
cpeaHerofoBoM Temnepatypbl no Poc-
cuM B cpeaHem coctaemn 1,5 °C.

KonnuectBo 0cagkoB M peyvyHOro
CToKa 3a nocneaHue 20 net mmenu
C/1lab0 BblpaXKEHHY TEHAEHUMIO K poC-
TY OTHOCMTENIbHO HOPMbl. YMcio npu-
POAHbIX TMAPOMETEOPOJIOrMYECKUX AB-
NeHun,  UMKCUMpyeMbIX noapasaene-
HMsMM PocrnapomeTa, 3aMeTHO pacTeT.

KauecTBo npupoaHoi cpeapl B 61o0-
chepHbIX 3anoBeAHMKAX MO AaHHbIM
MOHMTOpPUHra 3a NATHaAUATMIAETHWUM
nepuoj CywecTBEHHO HE M3MEHSJOCh.
Ecnm K KoHLUy npowsoro ctonetusa oT-
Meyanacb TEHAEHUMS CHUXKEHUS CO-
AepXKaHUA paga XMMUYECKMX BELLECTB B
atMocdepHOM BO3ayxe, TO B Havane
XXl BeKka KOHUeHTpauuM BeLlecTB He-
CKOJIbKO BO3POC/IM, OCTaBasiCb B LE/IOM
Ha HM3KOM YPOBHE M XapaKTepusys
rno6anbHbi M pernoHasbHbIM  OH.
CopeprkaHMe KOHTPOJIMPYEMbIX XMMM-
YeCKMX BeLLeCTB B MoYBaX U MOBEPXHO-
CTHbIX BoZgax 6uocdepHbIX 3anoBeaHu-
KOB MPaKTMYECKM CTABU/IbHO.

C Havyana [eBAHOCTbIX roAoOB Mpo-
wnoro cronetma B Poccum B CBA3M C
3KOHOMMYECKMM CMagoM HaMeTuacb
TEHAEHUMA K HEKOTOPOMY CHMMKEHMIO
BOA03abopa M3 MOBEPXHOCTHbIX MCTOY-
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HUKOB, CHUXEHMIO 06bEMOB CHpOCa CTOY-
HbIX BOJ M 3arpsA3HAIOLWMX BELLECTB B BOA-
Hble 0ODBEKTbl, TaKXKe KaK M K CHUKEHMIO
BbIBPOCOB 3arpA3HALWMX BELWECTB B ar-
MoccepHbii Bo3ayx. OaHaKo, 3TO, Kak
MOKasblBalOT JaHHbIE MOHWTOPMHIra, He
NPUBEJIO K aAEKBaTHOMY YJIYULLIEHUIO Ka-
yecTBa MOBEPXHOCTHbIX BOA M aTmocdep-
HOro BO3Ayxa. A HavaBLIMMCA B Havane
XXI BeKa noabeM 3KOHOMMKKU B YCJIOBUAX
MOpanbHOM U (PUMYECKOM U3HOLLEHHOCTH
OCHOBHbIX (POHAOB M TEXHO0rMYECKOro
060pyZl0BaHMA MpPU COXPaHEHMM HefocTa-
TOYHO 3(PPEKTMBHLIX MEXaHM3MOB rOCy-
[apCTBEHHOIO peryavMpoBaHMs NpUpPoA0-
OXPaHHOM [1eATEe/IbHOCTU MOXKET NMPMBECTH
K CYLIeCTBEHHOMY POCTY YPOBHEM 3arpss-
HEHWS NPUPOJHOM Cpeabl B 6YAYLIEM.

M3 aaHHbIX HA6AOAEHMI 33 KaYECTBOM
BOo34yxa B ropogax Poccun cnepyet, 4uto
YPOBEHb 3arpA3HeHUs aTMOCHEPHOro BO3-
Ayxa ocTaeTca BblCOKMM. OK0s10 60 MJH.
yesioBek (56 % ropoACKOro HacesieHus)
NnpoXmMBaeT B ropojax, rAe CcTeneHb
3arpsAsHeHMa Bo3gyxa MO HOopMaTuBaM
OLEHMBAETCS KakK 04YeHb BbICOKAs M BbICO-
KaA. [pUMOPUTETHBIM CMNMCOK FOPOAOB C
O4YeHb BbICOKMM YPOBHEM 3arpsi3HEHUS
BKkAtoyan B 2005 rogy 41 ropog c o6wmm
YMUCJIOM XKMUTENEN B HUX 17 MJIH. YesloBEK.
B cnmcok BxoaaT ropoga C npeanpusatUa-
MU a/llOMMHMEBOM  MPOMbILLIEHHOCTH,
YyepHOM MeTa/lyprum, npeanpUaTUAMU
XUMUU U HEPTEXUMUM, A0GBLINM M TpaHC-
NMOPTUPOBKM  HedpTENPOAYKTOB, ropoja
TOMJIMBHO-3HEPreTMYECKOro KomrieKkca.

B nocnegHue nATb neT coxpaHAeTcs
POCT YpOBHA 3arps3HEeHWsa aTMocdepbl B
KPYMHENMLIMX ropojax, YTo B 3HAYMTE/Ib-
HOM CTeneHW O6YC/IOBNEHO YBEMYEHUEM
ABTOTPAHCMOPTHOrO Napka.

Ha npotaxeHuu nocnegHuWx TpuauaTtu
NeT Mano M3MeHAEeTCA coAeprKaHue TOK-
CMKAHTOB MPOMBILLJIEHHOrO MPOMCXOXKAE-
HUA B apeanax ¢ paauycoM 1-20 KM BoO-
Kpyr ropogoB. O6was nsowagb 3TMX
apeasioB, 06pa30BaBLUMXCA 3a CYET BbI-
OGPOCOB 3arpsA3HAWMX BELECTB B aTMO-
cdepy, coctansieT 705 ThiC KM?.
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Pe3ynbTatbl MOHMTOpPUHra paguo-
aKTUMBHOIO 3arpsi3HEHUS MPUPOAHOM
cpeabl TEXHOM€HHbIMM  PaZMNOHYK/IU-
Jamn B nocsiegHue rogpl Ha TeppuTo-
pvn Poccuu 3a npefenamu oTAeNbHbIX
30H, 3arpA3HEHHbIX B pe3y/bTaTe aBa-
p1M, MOKasbiBAKOT, YTO CUTyaumsa Cy-
LEeCcTBEHHO He MeHseTcA.B uenom Ha-
6104aeTca  TEeHAEHUMA K He3HauM-
TE/IbHOMY  CHMMKEHMIO  COAEpIKaHMA
pPagMOHYK/IMA0B B aTMOC(EpPHOM BO3-
Ayxe, noyBax, MOBEPXHOCTHbIX BoAax
CYLLIM U MOpEX.

PaguoakTMBHOe 3arpAsHeHWe npu-
3eMHoM atmocdepbl *’Cs Ha 3arpss-
HeHHbIX nocse YepHobbiNbCKOM aBa-
pVvM TEPPUTOPUAX MOCTENEHHO CHMKa-
eTcs.

MoBblEHHOE CcoAeprKaHMe TEeXHOo-
reHHbIX PagMOHYKAMAOB HabsogaeTcs
B paMoHax, pacnosioeHHbIX B 100-Km
30He BOKpyr MO «Mask» Ha HHOM
Ypane. Haubonee 3arps3HeHHOM oc-
TaeTca p. Teya, KyZa nonagart c6po-
Cbl TeXHonormyeckmx Bog MO «Masak».
OCHOBHbIMM MCTOYHMKAMM 3arpsisHe-
HUA pEeKM PagMOaKTMBHbIMM MPOAYK-
TaMM ABAAOTCA (UIbTpauMa BOA 4e-
pe3 MJIoTMHY Ha p. Teye u punbTpa-
UM M3 MCKYCCTBEHHBIX M €CTeCTBEH-
HbIX BOAOEMOB Ha TeppuTtopun [0
«MasK» B 06BOAHbIE KaHa/lbl, @ TaKXe
BbIHOC PaAMOHYK/IMAOB M3 ACAaHOBCKMX
60N10T. 3arpsi3HEHUE PEKMU pafMNOHYK-
NMAaMu, B 6osbluel ctenenu *oSr, Ao
CMX MOp OCTaeTcA AO0CTAaTOYHO BbICO-
KUM.

HeratnBHOE BAMAHME XO3SANCTBEH-
HOM [AeATe/IbHOCTU Haubosiee Hebna-
rONpuMATHO CKa3blBaeTCA Ha KavecTse
MasibiXx peK, KOTopble ABAAIOTCA OC-
HOBHbIMM MCTOYHMKAMWM BOJOCHabKe-
HWA HaceneHua. B Hambonee KpuUTH-
YECKOM COCTOAHMM HaxoAATCA PEKU: B
6acceiHe CeBepHoM [IBMHbI - CyxoHa,
Bonorpa, [lenbwma; Manble peKku
Kosnbckoro nosnyoctopoBa; 60/bLUMH-
CTBO peK M 03ep, HaxoAAWMXCA Ha
TeppuTopuM Pecny6auku Antan u An-
TalcKoro Kpas; B 6acceriHe 06u -
UceTb M Muacc; B 6accenHe EHucesn -
YcTb-UnMMcKoe BogoxpaHuauule, 3a-
uB BuxopeBa; p. Wyybsa B paloHe
r. Hopunbcka; B 6acceriHe Boaru -
p. YanaeBKa, ycTbe Bonru; B 6accem-
He AMypa - peKkn CuanHKa, Xonaomu,
bepesoBas, ApryHb, MHroga, Yura u
03. KeHoH.

MpaKTU4YeCKM MOBCEMECTHO Ha BOA-
HbIX 06bEKTAX HMKE ropozoB MOBEPXHO-
CTHble BOJbl XapaKTEpM3YIOTCS KaK <«3a-
rPA3HEHHbIE» U «TpA3Hble». M0 JaHHbIM
rocyJapcTBEHHOM CTaTUCTMYECKOM OT-
YETHOCTU HOPMATMBHYIO OYMCTKY MpOXO-
AnT MeHee 20 % 3arpsA3HEeHHbIX CTOYHbIX
BoA. A B 6acceiiHe CamoM 3arpsA3HEHHOM
KpynHoM peku Poccum - Bonru, nporte-
Kawollen no Hambosiee rycToHaceneHHbIM
pervoHam CTpaHbl, HOPMATUBHYH OYMCT-
Ky npoxoamt meHee 10 % 3arpA3HEHHbIX
CTOYHbIX BoA. Boga B HuM30Bbe Bonru
XapaKTEPU3YeTCa KaK «IpA3Has», BKJIO-
Yyas NpoToKkW. YacTble aBapum Ha AcTpa-
XaHCKOM Ta30KOHAECAaTHOM 3aBojAe Npu-
BOAAT K KpaMHe HeraTuMBHbIM M3MEHEHM-
AIM COCTOSIHMA OKpY:Katolwen cpeapl Bon-
ro-AXTy6MHCKOM MOMMbI M AeNbTbl Bosru.

KauecTBo BOZ MpUBPEKHbIX aKBaTo-
puvi B LWeNbdoBbIX 30Hax Mopel Poccuu
B MOC/NeAHME TrOAbl M3MEHANOCb OT
«YMEPEHHO-3arpA3HEHHbIX» [0 «3arpAs-
HEeHHbIX». <«3arpsA3HeHHble» BOAbl Ha-
6/1104al0TCA, KaK MpaBMI0, B parioHax
MOPTOBbIX FOPOAOB M B YCTbAX KPYMHbIX
pek. Mo-npexHeMy K Haubosnee 4MCTbIM
OTHOCATCS apKTMYEeCKME Mops, Fae Co-
JepXKaHue 3arpsAsHAWMX BELIeCTB Ha
MPOTSXKEHMM  MHOFOJIETHEr0  Nepuoja
HaxoAuioCb B Npejesiax permoHasibHoro
¢oHa M He npeBblWano npeaesbHO A0-
MYCTMMbIX KOHLEHTpauMM, YCTaHOBJIEH-
HbIX AN PbI6OX03AMCTBEHHBIX BOJOEMOB.

AHanM3 Bcero MaccuBa  [aHHbIX
MOHMTOPMHIa 3arps3HEeHMs NPUPOAHBIX

cpes Ha  TeppuTopuMu  Poccuickoi
defepaum  nokasbiBaeT,  4YTO B
nocnegHue  roApl, B  CBA3U  C

OXMBJIEHNEM IKOHOMMKM, HaAMETWUIMCb
TEHAEHUMM  pocTa  3arpA3HeHMA B
OTAENIbHbIX MYHKTaX KaK Mo pAjy KOH-
TPO/IMPYEMbIX TMOKasaTesiel, Tak M No
KOMMJIEKCHbIM OLiEHKaM 3arpA3HEHHOCTH
nNpupoaHbIX cped. OcnabaeHne KOHTpons
3a paboTOM MPOMbBILLIEHHbIX MNpeAnpu-
ATUM (JO6bIBaOWMX M NepepabaTbiBato-
WMX NpUpOAHbIE pecypcbl), npeanpu-
atun KX, yctapeBaHme 0CHOBHbIX (HOH-
0B, B TOM YMC/E OYMUCTHbIX COOpYKe-
HMM, POCT YMC/IIEHHOCTM aBTOTPAHCMOP-
Ta, MUCMOJIb30BaHME MEHEE IKOJI0MMYECKHU
YACTOro TOMAMBA, MOMYT MPUBECTM K
pOCTY 3arpsi3HEHMS NPMPOAHOM Cpeabl.

B uenom 3sarpAsHeHuWe atmocdepbl B
ropojax U MoBEPXHOCTHbIX BoA B Poccum
OCTaeTCA BbICOKMM M TpebyeT MPUHATUA
HEeOT/IOXKHbIX Mep.



Conclusions

The subdivisions of the Russian Fed-
eral Service for Hydrometeorology and
Environmental Monitoring (Roshydro-
met) conduct continuous monitoring of
the abiotic media of natural environ-
ment, heliophysical parameters and
nuclear pollution as well as operative
revealing of technogenic accident im-
pacts and of higher pollution cases
caused by other reasons. Monitoring
data evaluation is produced periodi-
cally in view of climatic peculiarities
over the territory of Russia.

Climate warming was occurred dur-
ing XX and at the beginning of XXI cen-
turies practically in all regions with
different intensity and ambiguously in
time as it was denoted by measure-
ments. The annual mean temperature
increased by 1.5°C in average across
Russia for the last thirty years (1976-
2005).

The weaker tendencies to increase
amounts of precipitation and river run-
off comparing with the norms were
determined for the last twenty years.
According to the information from the
Roshydromet subdivisions the number
of notified natural disasters is dis-
tinctly grown up.

Quality of natural environment in
biosphere reserves was not substan-
tially changed for the period of fifteen
years. While a tendency of decreasing
in the atmospheric contents of certain
chemical substances was distinguished
by the end of last century, however,
the concentrations of some pollutants
have been increased a little bit at the
beginning of XXI century being as a
whole still of low values to be corre-
spondent to the global or regional
background levels. The contents of
controlled chemicals were almost sta-
ble in soils and surface waters in bio-
sphere reserves.

Due to economy recession in Russia
at the end of last century the tendency
was outlined from the beginning of
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1990s to decrease inconsequentially the
surface water intake, discharge of sewage
waters and release of pollutants into
aquatic objects as well as to reduce the
atmospheric pollution emission. However,
according to monitoring data it was not
realized in adequate improving a quality
of surface waters and air resources.
Therefore, the upturn of economy demon-
strated in the beginning of XXI century
could cause to considerable increase of
environmental pollution in conditions of
technological obsolescence and physical
deterioration of productive assets and
process equipment under keeping in prac-
tice the low effective mechanisms of gov-
ernmental environment protection man-
agement.

The level of atmospheric pollution is
still high in Russian cities as proved by
measurements on urban air quality. There
are around 60 million people (about 56
per cent of total urban population) who
live in cities with high or very high air pol-
lution comparing with the air quality stan-
dards. The priority list of urban territories
under the extremely higher air pollution
includes 41 cities with 17 million inhabi-
tants as a whole and with the number of
industrial enterprises of ferrous metal-
lurgy, production of aluminum or chemi-
cals and petrochemicals as well as with
plants of energy production and fuel sup-
ply.

A growth of a level of atmospheric pol-
lution is kept in the largest cities for the
last five years being substantially caused
by increase the number of motor auto-
transport.

Soil concentrations of toxic substances
emitted by industrial sources were of a
little change in areas within radius 1-20
km around of cities during last thirty
years. The total area of these territories
affected by atmospheric emissions in cit-
ies covers 705 thousands km?.

According to monitoring results the en-
vironmental nuclear contamination by
technogenic radionuclides does not vary
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essentially last years over the territo-
ries in Russia outside the isolated
zones polluted as a result of acci-
dents. As a whole the tendency is
noticed to insignificant reduction of
radionuclide contents in the atmos-
phere, soil, surface waters and the
upper layers of seas.

Nuclear pollution of near surface
atmospheric layers by "*’Cs is gradu-
ally decreased in the territories pol-
luted after Chernobyl accident.

The abnormally higher concentra-
tions of technogenic radionuclides in
environmental media comparing to
regional background levels were ob-
served in the areas within zone of
100 km around nuclear enterprise
"Mayak” in Southern Ural region. Te-
cha river is kept to be the most pol-
luted stream due to receiving
technological  wastewaters  from
"Mayak" plant. River water pollution
by radionuclides, mostly of *°Sr, till
now remains higher of 3.6 times
above permissible levels for human
health. The main sources of nuclide
pollutant entry to river water are a
filtration of contaminated waters
through a dam embarking Techa river
and a groundwater seepage from
artificial and natural reservoirs
within "Mayak" enterprise domain and
its bypass channels as well as
washing them out from Asanovski
marshes also.

Negative influence of anthropo-
genic activities had the mostly ad-
verse effects on water quality of the
small streams which are primary
sources of water supply of alongside
inhabitants. The number of rivers are
in the most critical plights, in par-
ticular: Sukhona, Vologda, Pelshma in
water basin of Severnaya Dvina; the
small rivers of Kola Peninsula; the
majority of the rivers and the lakes
across Republic Altai and Altay Terri-
tory; Iset’ and Miass rivers in drain-
age-basin of Ob; streams within the
extended basin of Yenisei, particu-
larly, around Ust’-Ilim Reservoir and
Vikhorev’s bay; Shuchya river near
Norilsk city; Chapaevka river and
Volga estuary; Silinka, Kholdomi and
Argun’ rivers in the watershed of the
Amur as well as the majority of tribu-
tary streams of Shilka river across
Transbaikalia.

The water quality of large rivers down-
stream of cities is characterized as "highly
polluted” almost everywhere. According to
governmental statistical reports there was
less than 20% of total polluted sewage
treated to clean up to be correspondent fish
agro-farming standards. This sewage treat-
ment was used for less than 10 per cent of
discharged wastewaters within drainage-
basin of Volga, the most polluted large river
passed through the densely populated re-
gions of the country. Water quality in lower
reaches of Volga including delta lades is
evaluated as "highly polluted’. Frequent
emergency situations at Astrakhan gas-
condensate enterprise with wasting techno-
logical solutions and releases of gases into
the atmosphere lead to the extremely nega-
tive deterioration of the state of environ-
ment in Volga-Akhtuba flood plain and Volga
estuary.

Quality of coastal waters in shelf zones of
Russian seas was changed from "moderate-
polluted” up to "polluted” for the last years.
The more polluted waters are observed, as a
rule, in surrounding areas of seaports and
large river estuaries. Arctic seas are still ap-
pertained to the most clean offshore areas.
The contents of pollutants were within the
range of regional background values during
the long-term period and they did not ex-
ceed the maximum permissible concentra-
tions established for fish agro-farming reser-
Voirs.

The evaluation of all monitoring data on
environmental pollution indicates that in
connection with demonstrated revival of
economy in the Russian Federation the ten-
dencies of pollution growth were outlined
during last years in some regions signified by
both a number of controlled parameters and
integrated indicators of environment media
pollution.

There are a number of main existed rea-
sons can lead to increase environment pollu-
tion in the years immediately ahead, among
them are a relaxation of the control on ac-
tivities of industrial enterprises (that do the
extracting and processing natural resources)
and housing-communal services, obsoles-
cence of productive assets including treat-
ment equipment and facilities, growth of
urban motor transport, the use of environ-
mentally unfriendly or less purified fuel, etc.

In general, the atmospheric pollution in
cities and pollution of surface waters across
the highly populated regions of Russia are
rather great, and this requires adequate
measures.



