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I'eostorus u moJie3Hble HcKonaemele menb¢os Poccuu.
M.: Hayunsiit mup, 2004. — 108 c.

Atnac “Teonorust u nosne3Hele uckonaemsbie menbhos Poccun™ sBnsercs pe3yabTaToM TBOPUYECKOH paboOThI
Pa3IMYHBIX TEOJIOTHYECKUX U OKEAHOJIIOTHYECKUX HMHCTHTYTOB, BXOJSIIIMX B cOCTaB Poccuiickoit Axkanemuu
HayK, MUHHCTEpCTBa IPUPOIHBIX PECYPCOB, a Takke MOCKOBCKOIO TOCYAapCTBEHHOTO YHUBEPCUTETA U APYTUX
OpraHu3aIui.

Co3znanue atnaca (puHaHCHPOBaJIOCh MUHHMCTEPCTBOM MPOMBIIIICHHOCTH, HAYKH U TexHonoruit PO, npu
yaactun UucTrTyTa ipobiieM Hedtn u raza PAH, HUIIWokeanreodnsnku. KapThl cocTaBieHbI 10 MaTepraiam
MHOTOJIETHUX TI€0JIOTMYECKUX MCCIIEJOBaHUM POCCUHCKUX TI€0JO0TOB C IPUBJIEYEHHWEM HOBEHIINX JaHHBIX,
IIOJIyYEHHBIX 3a IOCJIEAHEee NECATWIETHE, NIPU OCYLIECTBICHUN COBMECTHBIX MEXAYHAPOIHBIX NPOEKTOB IpU
n3ydyenun menb(oB Poccuu. Bonbmioit Bkinag B co3manue Amiaca BHecnau | eonmormdeckuit mHCTHTYT PAH,
Bcepoccuiickuili HayqHO-UCCIIEJ0BATENbCKUN HHCTUTYT I'€0JIOTMH U MUHEPAIBHBIX pecypcoB MUpOBOro okeaHa
MuHuctepcTBa MpUPOIHBIX pecypcoB PD, Tuxookeanckuii okeaHomormdeckuid mHctutyT JABO PAH n
WHCTHTYT TeoJIOTUH PYAHBIX MECTOPOXKICHWH, merporpaduu, MuHepanornd u reoxumuu PAH. Wneitnas
ocHOBa Atiaca co3nmaBanack PaGoueit rpynmoit “Illensd” reomormueckoit cekiu Hayunoro Cosera PAH mo
npobnemMaM MUpOBOTO OKeaHa, KOTOpas TakXKe INPOBOAWIA M KOOPAWHAIMWIO COCTABHTENBCKHX pPadoT, U
MOCIIEIYIOUTYI0 UX PEAAKLHIO.

Mouorpadus, compoBoxaaouias ATiIac, CIy)KUT KOMMEHTapueM K COCTaBJICHHBIM KapTaM, COJEPKHT
BCECTOPOHHIOIO HH(OpMAIMIO MO TEOJIOTHYECKOMY CTPOCHHUIO, CTPYKTYpE, MOIIHOCTH OCaJ0YHOrO YexJja
menb(GoB U MO3BOJIAET KOMIUIEKCHO OIIEHUTh MX IEePCIEKTUBHOCTE Ha MOJIE3HbIE HCKOMIaeMble — YTIIEBOIOPOIBL,
yrojb, POCCHIIHYID METaJIOHOCHOCTh. [ €09KONOrHYecKuii pas3fen KHUTH pacCMaTpUBaeT Mpoliemy
3arpsi3HEHUS TOHHBIX OCAIKOB M BOIIPOCHI, CBSI3aHHBIE C ONTACHBIMU ITPUPOAHBIMY SIBJICHUSIMH.

Marepuansl ATiiaca OTpakalOT COCTOSHHE M3YYEHHOCTH TEOJIOTHH M MHHEPAIbHBIX PECypCOB IIENb(HOB
Poccun Ha ypoBHe 1999-2000 romoB. Mcnonap3oBaHa KOHUYECKask paBHOIPOMEXKYTOUHAS MTPOESKITUs, MacIuTad
KapT onpezesieH B 3aBUCUMOCTH OT BKJIFOUEHHOI'O MaTepuaia.

Atnac “T'eonorust 1 oJne3HbIe UCKONaeMbIe 11eNb(hoB Poccun™ SBIIsIeTCS yHUKAILHON pabOTOM, CO3JaHHON
BIIEpBbIE OONIBIIMM KOJUJIEKTHBOM HauOojee OINBITHBIX CIEHUANIUCTOB B 00JAcCTH TEOJOTMH W HU3y4YEeHUs
pECYpPCHBIX TpobJeM poccuiickoro menbga; mpeacTaBiser co0oi riybokoe TeopeTHUecKoe HCCleOBaHue, a
TakXe HOCHT CIIPaBOYHBIN Xapaktep. Pabora mpemHa3HaueHa Ui CHEIHAIICTOB — HMPAKTHKOB, CBSI3aHHBIX C
OCBOCHHUEM IIEeTb(POBBIX 001acTeH, COTPYIHUKOB HAYIHO-HCCIIEIOBATEIBCKUX YIPSKICHUN U TIPETogaBaTenei
BBICIINX yICOHBIX 3aBEICHHM.

Geology and mineral resources of the Russian shelf areas.
M.: Scientific World, 2004. — 108 p.

The Atlas “The Geology and Mineral resources of the Russian Shelf Areas” is a result of the collaborative
work of different geological and oceanological institutes of the Russian Academy of Sciences, Ministry of
Natural Resources and also the Moscow State University and other organisations.

The creation of the Atlas was financed by the Ministry of Industry, Science and Technologies RF, under
the participation of the Institute of Oil and Gas Problems RAS, NIPlokeangeofizika. The maps were compiled
on the basis of the materials of many annual geological investigations of Russian geologists using of the most
modern data, received over the last ten years during the realisation of joint international projects on the
Russian shelves study. A significant input into the creation of the Atlas creation was made by the Geological
Institute RAS, All-Russian scientific-investigating institute of geology and mineral resources of the World
ocean of the Ministry of Natural Resources RF, the Pacific Ocean Oceanological Institute of the Far Eastern
branch of RAS and the Institute of the Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry
RAS. The principal basis of the Atlas has been provided by the Working Group “Shelf” of the geological
division of the Scientific Council RAS on the World Ocean problems, which also realised the co-ordination of
the compiling works and their further editing.

The Monograph, accompanying the Atlas, serves as a commentary on the maps, and contains
comprehensive information on the geological structure, thickness of sedimentary cover of the shelf and makes
it possible to all-round estimating the prospects for useful mineral resources: hydrocarbons, coal, placer-
bearing strata. The problem of pollution of the bottom sediments and matters, related to hazardous natural
phenomena, are covered in the geoecological section of the Monograph.

The Atlas materials reflect the position of knowledge about the geology and mineral resources of Russia
in 1999-2000. A conic equidistant projection was used, the scale of the maps varies according to the available
information.

The Atlas “The Geology and Mineral Resources of the Russian Shelf Areas” is a grand-breaking
enterprise created by the collaborative work of the most experienced specialists in the field of geology and
studies of resource problems of the Russian shelf areas. It is a fundamental work of geological investigation
and at the same time it will serve as a major source of reference. This work will be of great interest and
importance to those engaged as specialists in the practical exploration of the shelf seas, to scientists working
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1. YIVIEBOAOPOJAblI HYDROCARBONS

MOPA POCCHHCKOH APKTHKH RUSSIAN ARCTIC SEAS

1-1. Mopsa Bapenyeso u Kapckoe. CBogHAasI CTPYKTYPHAsl KapTa Mo MO0LIBe
HeUCIOIMPOBAHHOI YaCTH 0Cal0YHOTI0 YexJ1a (YC/I0BHbII (hyHIaMeHT)
Barents and Kara Seas. Structural map on the base of undislocated part of sedimentary
cover (conditional basement)

1-2. Mopsa Bapenyeso u Kapckoe. CBoaHAasi CTPYKTYPHAsi KapTa N0 ONOPHBIM F'OPU30HTAM B
cpenHeii n BepxHeii 10pe
Barents and Kara Seas. Structural map on key horizons of Middle and Upper Jurassic
deposits

1-3. Mopsa Bapenyeso u Kapckoe. llepcniekTuBbI He)TEra30HOCHOCTH
Barents and Kara Seas. Oil and gas prospects

1-4. Mope Jlanmesvix. TekToOHNKA
Laptev Sea. Tectonics

1-5. Mops Jlanmegvix u Bocmouno-Cubupcroe (ppazmern). MOIHOCTH BEPXHEMEI0BOT0 —
KaHO30/iCKOTr0 0CaJ0YHOr0 YexJja
Laptev and East Siberian (fragment) Seas. Thickness of Upper Cretaceous — Cenozoic
sedimentary cover

1-6. Yyxomckoe mope. CTpyKTypHasi KapTa M0 MOJOLIBEe 0CAT0YHOI0 YeXJa mebda
Chukchi Sea. Structural map on the base of sedimentary cover
Yykomckoe mope. CTPYKTypHasi KapTa 0 IOJOIIBE HEOTeHOBBIX OTI0KeHU
(oTpaxaromuii ropu3ont 1)
Chukchi Sea. Structural map on the base of Neogene deposits (reflecting horizon 1)

1-7. Yyxomckoe mope. MOIIHOCTH 0CaJ0YHOI'0 4YeXJIa H OCHOBHBIE CTPYKTYPHBIE 3J1eMEHTbI
Chukchi Sea. Sedimentary cover thickness and main structural elements

1-8. Mops Jlanmesovix, Bocmouno-Cubupckoe, Yyxomcrkoe. IlepcneKTHBBI HehTEra30HOCHOCTH
Laptev, East Siberian, Chukchi Seas. Oil and gas prospects

1-9,10. Apxkmuueckue mops Poccuu. Pacnpenenenue yriieBoI0poaHbIX ra30B B JOHHBIX
ocaikax
Russian Arctic Seas. Hydrocarbon gas distribution in the bottom sediments

HJAJIBHEBOCTOYHBIE MOPAI FAR EASTERN SEAS

1-11. Bepuneo6o mope. CTPaTOM30XPOHBI MOAOLIBHI 0CAI0YHOT0 YeXJia (0TPaKAI0 Ui
ropuzoHt IV)
Bering Sea. Stratoisochrons of the sedimentary cover base (reflecting horizon IV)
bepuneoso mope. CTpyKTYpHasi KapTa 110 00LIBE 0CAJ0YHOI0 YexJia (0Tpakalommii
ropuzoHt IV)
Bering Sea. Structural map on the base of sedimentary cover (reflecting horizon 1V)
1-12. bepuneo6o mope. CTpaTOM30XPOHBI NOAOLIBLI BEPXHEMHOLEHOBBIX OTJI0KEHHi
(oTpaxaromuii ropusont III)
Bering Sea. Stratoisochrons of the Upper Miocene deposits (reflecting horizon I1I)
bepuneoso mope. CTpyKTypHasi KapTa 10 I0J0UIBe BEPXHEMHOLEHOBbIX OTJIOKEHHIi
(orpaxaromuii ropusont I1I)
Bering Sea. Structural map on the Upper Miocene deposits (reflecting horizon III)
1-13. bepunzoso mope. IlepcnekTuBbI HEYTEra30HOCHOCTH
Bering Sea. Oil and gas prospects
1-14. Oxomckoe mope. TekTOHUKA
Okhotsk Sea. Tectonics
1-15. Oxomomopckuii pecuon. IlepcrnieKTHBBI HeTEra30HOCHOCTH
Okhotsk Sea region. Oil and gas prospects
1-16. Oxomomopckuil pecuon. MecToposieHusi He()TH U ra3a U NepcreKTHBHO
HedTerazoHocHble cTpyKTypbl CeBepo-Caxanunckoro u [Torpanuuxoro
Hed Tera3oHoCHbIX HacceiiHOB
Okhotsk Sea region. Oil and gas fields and oil and gas structures location for North-
Sakhalin and Pogranichny oil and gas basins
1-17. Oxomomopckuii pecuon. CTpaTturpadguyeckasi JHArpaMMa MepCreKTUB
He(Tera3oHOCHOCTH 0CaJ04YHBIX OacceiiHOB
Okhotsk Sea region. Statigraphical diagram of oil and gas prospects of sedimentary
basins
1-18. Oxomckoe mope. Pacnipeaesienne o4aroB He)Terazoo0pazoBaHus B OTJI0KEHUAX
KomIiekca “C”
Okhotsk Sea. Distribution of oil and gas kitchens in the “C” complex sediments
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I. O6aacrn, rue Bo3moxkno o0pa3oBaHue CKONJIEHUI ra30BbIX
THAPATOB (PMIILTPOTEHHOTO TUTIA:
Regions, where accumulation of gas hydrates of
64°N filtrogeneous type is possible:

a) IIPU MOIIHOCTH NMPUIOHHOH TepMOOapHIeCcKOH 30HBI CTAOMIBHOCTH THApaTa METaHa
with thickness bottom stability thermobaric zone of methene hydrates

<200 M

168°W

200-400 m

600-800 m

174°W >800 M

0) py peaeNbHOH MOITHOCTH HENIPUIOHHOI TepMOOapHIeCcKOi 30HBI
cTaOMWIbHOCTH THApara Metana a0 200 m
with thickness of nonbottom thermobaric stability zone
of methene hydrates under 200 m

11. ObJacTH, e BO3MOKHO 00pa30BaHie CKOIJIEHUI ra30BbIX TMAPATOB
NPH NpeaeaTbHONH MOIHOCTH HENPUAOHHOI TepModapuyecKoil 30HbI
cTadmiabHOCTH ruapara metana 200-400 m:

Distribution regions of nonbottom stability thermobaric zone of methene
hydrates where accumulation of gas hydrates is possible
with thickness under 200-400 m:

Kpuorennoro u ¢puiabsTporeHHOro THIIOB

60°N
Criogeneous and filtrogeneous types

OMIBTPOreHHOTO THIIA
Filtrogeneous type

174°E
III. OﬁﬂaCTl/I, B KOTOPBIX T'UAPATHI YIVIEBOAOPOAHBLIX ra3oB

He MOI'YT CylIeCTBOBATH B CBSI3U € OTCYTCTBHEM:
Areas where hydrocarbon gas hydrates could not
exist due to absence of:

Heo0xonuMbIX TepMOOApUUECKHUX YCIIOBHIT
Necessary thermobaric conditions

JloCTaToO4HOrO KOJINYEeCTBa ra3a
Necessary gas quantity

I'paHuIia pacnpoCcTpaHeH s IPUTOHHON

168°E e 4, TepMObGapHUeCcKOl 30HBI CTAOHIBHOCTH TH/paTa MeTaHa
The distribution limit of bottom thermobaric zone of
methene hydrate stability

I'panunna pacnpocTpaHeHns! HEPUIOHHOI
A_u__u__u  TepMOOAPHUYECKOH 30HBI CTAOMIIBHOCTH THApATa METaHa
4 56°N The distribution limit of nonbottom thermobaric zone of
methene hydrate stability

Bepcuu rpaHuiibl MOasSpHBIX BlIaISHUN
Poccun u Hopsernn . o
Russia and Norway disputed maritime limits

1y

. I'panuna nonspHsix Bnagenuil Poccun
“ Maritime limits of Russia

v

162°E
Bbeperosas nunust

Coastline
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I'mapocmionucteie  Hydromicaceous

Xnoput-ruapoctoaucteie  Chlorite-Hydromicaceous
MOHTMOPHIIIOHHT-XJIOPUT-THAPOCITIOAUCTHIE
Montmorillonite-Chlorite-Hydromicaceous

XTOpUT-MOHTMOPHLIOHUAT-THPO CITFOIUCTHIE
Chlorite-Montmorillonite-Hydromicaceous

KaonMHAT-XJIOPUT-TUIPOCIFOUCTBIE
Kaolinite-Chlorite-Hydromicaceous

II Buorenno-reppurensnie Biogenic-Terrigenous
Kpemuucreie (10-20% SiO,)  Silliceous (10-20% SiO,)

111 Buorennrie  Biogenic

KapGonarusie (>30% CaCO,) Carbonaceous (>30% CaCO,)
MUHEPAJIOI'MYECKHUE HPOBI/IHI_[I/II/‘IJ
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MINERALOGICAL PROVINCES
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Pyroxenic

TEHETHUYECKHUE THUIIbI

GENETIC TYPES

AJTIOBUAIEHO-MOPCKHUE
Alluvial-marine
JlenoBo-mMopckue
Ice-marine
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Middle boundary of calved ice in July-September
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Sediment substantial boundary

FpaHI/II_Iél MEXKAYy TCHETUYCCKUMHU TUIIaMHU OCaJKOB

Boundary of sediment genetic types

FpaHI/II_IEl MEXKAY MUHEPATTOTUYCCKUMU MPOBUHITUAMHA

Mineralogical province boundary

I'panuua nonspHbIX BnaxeHuit Poccun
Maritime limits of Russia
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Poccun 1 Hopeeruu

Russia and Norway disputed maritime limits

Kpaii menbda
Shelf edge

Iceduro-aneBpo-nenuToBbIC
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Psammitic-aleuro-pelitic
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OBJIACTU PACIIPOCTPAHEHHS CYBMAPUHHOM KPUOJIUTO3OHbI:
SUBMARINE PERMAFROST AREA DISTRIBUTION:

OcTpoBHas peMKTOBas CyOMaprHHas Mep3yias 30Ha
64°N 0] AMU30INYECKON HEMEP3JIOH KPHUOJIUTO30HON
Island relict submarine frozen area under episodic
unfrozen perfmafrost area

IlonoxuTensHOTEMIIEPATYPHAS 30HA
Positive temperature zone

168°W

Ce30HHas 3IM301MYECKasi HEeMep3iIasi KpHOJIUTO30Ha:
1 1- ce3oHHas; 2- snM30qUYeCcKasi;

3- MHOTOJICTHSISI, MCUE3alolas B OT/EIbHbIC

TOJIbI MJIU CE30HBI
2 Seasonal and episodic unfrozen permafrost area:

1- seasonal; 2- episodic;
3 3- perennial, but disappearing in year or in a season

1 MHoromneTHssI HeMep3as cyOMapuHHast
KPHOJIUTO30HA MOIITHOCTBIO:
1- menee 25 M; 2- 25-50 M; 2- 6onee 50 m

174°W

Perennial unfrozen submarine permafrost area
with thickness:
3 1-less 25 m; 2- 25-50 m; 3- over 50 m

1 PenukroBasi 1 HOBOOOpa30BaHHasI CILTOLIHAS, IEPEXOISIIAs B
OCTpPOBHYIO, Mep3J1asi CyOMapHHHasi KDHOJIUTO30HA
MomHOCTEIO: 1- Menee 100 m; 2- 100-200 m; 3- 6omee 200 m

2 Relict frozen submarine permafrost area and unbroken
area of recent formation transitory in island permafrost area

e NS 1 - ey ) S oy W= 3 with thickness: 1-less 100 m; 2- 100-200 m; 3- over 200 m
< - o - 7 . r * ‘X :
e Hosasi Cublips | AN DA oy - . Ay L) . | OcTpoBHas penuKTOBas MEP3/Ias KPHOIHTO30HA MOIHOCTBIO:
ovRya Sibiy. AR S e §a‘“ SR LA T - menee 50 M; 2- 50-100 v; 3- Gortee 100 M
o . .. - - EN .H- . 3 e \

(KparroM BBIJIETICHBI YIaCTKH C BEpOSITHOW MoITHOCThIO Gomee 200 M)

2 Island relict frozen permafrost area with thickness:
60°N 1- less 50 m; 2- 50-100 m; 3- over 100 m
3 (spotted place shows area with probable thickness
over 200 m)

PezioocTpoBHast cyOMapHHHAs Mep3iias 30Ha
Rare-island submarine frozen area

174°E IPAHULIbI PACTIPOCTPAHEHHMS CYBMAPHMHHOM HEMEP3JIOM KPUOJIUTO30HAI:
BOUNDARY OF UNFROZEN SUBMARINE PERMAFROST AREA:

170 255 340 425 510 595 680 765 850 km

> I'panuna pacnpocTpaHeHuss MHOTOJIETHENH HEMEP3IoH
o -~ cy6Ma(1FHHH0171 KPHOIMTO30HBI )
v Boundary of perennial unfrozen submarine permafrost area
~ I'panunna pacnpocTpaHeHust CE30HHON U 3MNU30IMYECKOI HEMep3I0i
— CyOMapHHHOH KPHUOIMTO30HEI
— Boundary of seasonal and episodic unfrozen submarine
permafrost area
_-- ’ I'panuna Mexay 00NaCTAMU C Pa3IMYHOH MOLITHOCTBIO KPUOIUTO30HBI
_-- Boundary between permafrost areas with different thickness
'PAHULIbI PACIIPOCTPAHEHHS CYBMAPUHHOM MEP3JION KPUOJIUTO3OHBI:
166°E BOUNDARY OF SUBMARINE PERMAFROST AREA:
Cru1omHOH, nepexosel B OCTPOBHYIO
Unbroken and transitory in island area
OCTpOBHOI;
Island area;
56°N
1 PenkoocTpoBHOH (OTAEIBHBIE IMH3BI MEP3JIBIX TOPOJ)
Rare-island (separate lens of frozen rock area)
+ Bepcuu rpanuiiel MOAsSpHBIX BlIaISHUH
n Poccun n Hopeerun
T Russia and Norway disputed maritime limits
>, -
v I'panunia nonsipusIx BraaeHuit Poccun
162°E Y aritime limits of Russia
Bbeperosas nunust
. Coastline
108°E  68°N 14°E 120°E 126°E 132°E 64°N 138°E 144°E 60°N 150°E 156°E ‘ /
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ATLAS: GEOLOGY AND MINERAL RESOURCES OF THE RUSSIAN SHELF AREAS
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ATIAC: TEONOIMA U NOJNE3HbIE NCKOMAEMBIE LUEJTIb®OB POCCUA ATLAS: GEOLOGY AND MINERAL RESOURCES OF THE RUSSIAN SHELF AREAS

OBOBUIEHHBIE ITOKA3ATEJIN OTACHBIX IPUPO/IHBIX U TEXHOIIPUPOAHBIX ITPOLECCOB (OIITII) MPUPOJIHBIN PUCK OCBOEHMS Y UCIIOJIb30BAHUSI TIPUBPEKHBIX TEPPUTOPUI
GENERALIZED INDICATORS OF NATURAL AND TECHNOLOGICAL HAZARDS (NTH) NATURAL RISK OF ASSIMILATION AND USAGE OF COASTAL AREAS

Veaosuas TIF'EOJIOTUYECKHUE HPOHEC ChbIl Ir'iIPOMETEOPOJIO- Cym- Pacnipenenenne OINTII mo npubpexHbIM

OMAaCHOCTh

Kareropun onacHocTu npoueccos TMYECKHE [IPOLECCHI MapHBbIii TEPPUTOPUSIM € PASTUHHBIM PUCKOM
A3BUTHS
passi GEOLOGICAL PROCESSES HYDROMETEOROLO- Kareropuu pucka pHcK A —
npouecca GICAL PROCESSES (GamsI) Distribution of NTH over coastal areas with
different risk of their use
(6a/1BI) Onomnn Cem 3ewne- | JlaBunbl | AGpasusi Kaper Cyd- | Ipocamxu | Tloxron- | Oposust posust Tepmo- Tepmo- | Ilyuenne | Commdur | Hanene- Hapop- | Ilynavm | VYparanbl,
. Conditional Landslides | Mudflows | Tpsicenmst Ava- H TepMO- Karst dosust | J1eccoBBIX JieHue ILTOCK. H peunast Ipo3ust KapeT Frost TOKIWSI 00pa- HeHust Tsunami cMepun Risk C ate OI'i es . qpeSBbl— Becbma OnacHbie YMepel-u-xo
Hazard Categorles of the processes hazard of Earth- lanches | abpasust Suffosion | nopox TeppH- sospm River ogpama Thermo- | heaving | Solifluc- | 3oamme | Floods Hurricanes g (TOta]bl‘lSk) yaitno | omacubsie | Hazardous| omacubie
quakes Abrasion Loess TOpHit heetand | erosion ully Kkarst tion Icing and spouts numoers
development d collapses | Underfloo | gully dherml Sormation OIIaCHBIE Very Moderately
of(one ;:)rocc;ss thermal dingof | erosion erosion Extremely [hazardous hazardous
numbers, abrasion territories hazardous
Upe3BbIvaiiHo omacuble (KaTacTpoduyeckue). Bo3Hukaior, 00bIMHO, BHE3aIHO, IIapaMeTpbl OrpoOMHBIIi.
Pa3BUBAIOTCS OT MEPBBIX CEKyHJI M MHHYT (ONON3HM, CEIHM, 3EMICTPACEHH:) IO 100 PalPamete]:“s 04 C4 34 H4 H4 y4 P . 9\
HECKOMbKIX 4acoB 1 eil (HaBoaneHis). [IpOABIAOTCA B GONBUIMICTBE CAyuacs, ¢ (50 — st u IlpakTuecku BCS TEPPUTOPUS TOCTOSHHO HAXOIMTCS TIOJ YrpO30H BHE3AMHOTO BO3HUKHOBEHUS =
NEpHOIHOCTEIO Gontee 10 JIeT OTHOCHTENBHO OIHOBPEMEHHO Kak Ha OONBIINX |  yparaHos, 1, (%) >30 >50 10 1 1 KaTacTpoMUecKUX HABOJHEHWH, LyHaMM, yparaHoB M (MiH) 8-9 OGaJbHOrO 3eMIETPSCEHMS, a TaKkKe S =
TUIONANAX, TaK M HA JOKAIGHBIX ydactkax. IlpuBozst, Kkak mpaBuno, K|  cmepueii m Y (bals) 29 HECKOJIBKMX MEHEe OIACHBIX MPOLECCOB TPEThel n Oosee HU3KMX KaTeropuil. Bee HaceneHHbIE MyHKTBHI 1 o 9
MHOTOYHCJICHHBIM Y€JIOBEYECKHM JKEPTBaM H OTrPOMHBIM MaTE€pPHAJIbHBIM IIOTEPAM, ) L(km) 5 o o : <
COCTABITIONINM I CTACTBHEIX OCBOCHHELX TEPPHTOpHH JGCATIH 1 COTHH MIH, & DR Hyl;i(l)Mﬂ S; (k) ~T% ~7000 7000 02 KanuTajdbHble 00BEKTHI XO35HCTBA OOJNBLION CTOMMOCTH MOUISKAT 3alMTE U MEPEHOCY M3 ONACHBIX 30H. < =
ECMJ‘ICTpﬂlCCI-lIlHﬂX —drlchl(,:ic }:LCC}ITKH)MJ‘IOP,L! T0JLIIAPOB. I ddent i devel hi b (' - S, (k) <12 <5 <0.1- HoBoe kanuranbHOe CTPOUTEIILCTBO 3alpeIIacTCs oe3 COOTBETCTBYIOILIEI'O IIPOTHO3HOI'O 00OCHOBaHHS U < e
xtremely hazardous (disastrous). Originate usually suddenly and develop within urricanes, - - T . . .
several seconds and minutes (landslides, mudflows, and earthquakes). Occur relatively | spouts and V (o 10° 1000 npOBeﬂeHm{, padoT N0 yCWICHHIO SNAHMH W COOPYNCHHH, & TakKe KOMIMICKCHBIX M?poanﬂTHH HVO >200 = <
simultaneously over wide areas and at local sites mostly with a periodicity of more than tsunami) (m™*10% | <10-20 |<5-10 nmwkeHepHoil 3ammte ot OIITII. BOo3MOXKHO CE30HHOE MCIONIB30BAaHUE OTACNIBHBIX YacTel TEPPUTOPHH, (@) O
ten years. Usually result in numerous victims and enormous material losses, which t(Y,d,hms) | m m <1-5m 20-25d |2h <lh [IPEUMYLLECTBEHHO ISl HY)KJ| CElIbCKOTO XO3SHCTBA. =
account for tens and hundreds of million dollars in individual developed areas and for U (m/s) <1-5 <40 5-6m/d |700km/h | 70-100 . ! . . . . 2
several tens of billion dollars for carthquakes T %) o . : RSTI EN] o Enormous. Virtually entire territory is constantly under the threat of sudden catastrophic floods, tsunami, -
N o - 5 1= 51 1™ . .
Ve 5109 <100 1000- To.001 23 hurricanes and (or) earthquakes of magnitude 8 — 9, as well as of several less hazardous processes of =
1100 categories not higher than three. All settlements and expensive capital economic facilities should be
Vp ($10°) <20 <20-30 600 100 100-200 protected and removed from hazardous zones. New capital construction is possible after a prognostic
BecbMa omacuble. PasBiBaioTCH, KaKk NPABUIO, JOCTATOYHO OBICTPO Ha DoibUIMX Iapamerpst substantiation, stabilization of foundations, and complex engineering protection from NTH. Individual
IUIOIAAsX MW OTHOCHTCIbHO IIOCTOSHHO BO BPEMEHH C XapaKTCPHBIMH IHUKIAMH P p p 03 C3 33 ﬂ3 A3 K3 3 H3 33 M3 T3 q3 H3 H3 3 y3 ’ > p . g g p :
> - arameters areas can be seasonally used mostly for the needs of farmin
CC30HHOM U MHOI'OJICTHCH aKTUBU3ALIUHU. BresanHbie IIPOSIBJICHUS 00OBIYHO OIrpaHUYCHBI L (% 1130 10-50 30-50 580 60-70 =30 5 38 15 y y g'
JIOKJIbHBIMUA  Yy4aCTKAMU C IUIOMIA/IbI0 OT HECKOJbKUX M o0 13 kM, pexe l'|“ E"/“; - - - 9-82 - - - - Boasioii. >..
OTHOCHTEIIbHO OJHOBPEMEHHO OXBaThiBatoT Tepputopun ot 0.2 go 50-80 Thic. KM~ a (70 - o _
(cenu, HABOJHEHMs, yparaHbl U 3€MJICTPSACEHHUs, COOTBETCTBEHHO). B penkux ciyyasx 10, (%) 75-100 Ha  snaunrenshoii wactn TeppHT(lpHH CYWICCTBYCT ~ ONACHOCTh  BO3HMKHOBCHMA OJTHOTrO-IBYX E
3EMJICTPSACEHHUS, CEIH, JIABHHBI, OIOI3HH, HABOJHEHHs, IlyHAaMH, YparaHbl, CMEpUH, 1, (%) ) =25 =75 0,23 katactpoduueckux OIITIT uerBeproii kateropuu u (i) 8-9 OanbHOrO 3eMIICTPSICEHHS BMECTE C ) = =
KapcTOBO-CY(P(O3HOHHbIe MPOBAILI MOPOJL MOTYT NMPHBOAHTE K HEMHOMOUHCICHHBIM Y (bals) 8-9 HECKOJIBKHMH IIpOIlecCaMu TpeTheil u Oosee HU3KHX Kareropuil. TeppuUTOpHs MOUIEKUT OrpaHUICHHOMY =( S
YeNIOBEUECKHM KepTBaM. ExxeroAmslii skonommueckuii ymep6 ot oraemsubix OITTIT N >
JUIL  KPYNHBIX  TOPOJIOB NpOMY37I0B M HMHTCHCHBHO  HCIIOJIB3YEMbIX L (km) 5-10 OCBOGHHIO M HCIOJb30BaHHIO BHE 30H BO3MO)kHoro passutus OIITII yerBeproif Kateropuu c 00s1- I Q
\ > N
CeIIbCKOXO3SIHCTBEHHBIX 3eMeb H3MeHsercs or 1-2 jo 100-300 man monnapos. Ilpu 10-50 So (kmz) - 0.1-3 3aTeJIbHBIM TPOBEJCHUEM B €€ THpe/enax MIMPOKOMACIITAOHBIX KOMIUIGKCHBIX MEpPOIPHATHH 110 ;’-"; o E
3%“;‘8"“’”“““"" BONH3M KPYNHEIX TOPOJOB MATEPHANLHEIE TIOTEPH MOTYT COCTABHTE St (k"'z) 0,5-1000 2,550 - 3-6 0,1-100 ] 1-1000 750 200-10000 YCUIIEHUIO CEMCMOCTOMKOCTH BCEX 3[aHMH M COOPY)KEHUH, a TaKKe 0 WHKEHEPHOH 3alluTe OT BCEX 80'200 = = =
-5U MIIpJ1 10JU1apOB. . X X JIsE 3eMuIe- S, (km’) <1 <3 0,1-50- | <1 1-107- <2,510° 0,001-1 0,01-10 1-2 - 50- &
Very hazardous. Develop usually sufficiently rapidly and constantly over wide areas Tpsicenmii 80-10° 1-102 3 30 JApyrux OIITII. B npeaenax TEPPUTOPUM OrPaHUYMBACTCA PA3MCIICHUE SKOJIOTMYECKHA HeOE30IacCHbBIX
with typical cycles of seasonal and long-term intensiﬁcationf Suddenly occur at local for V (m*10°) <10 <13 <1 0,001-150 <01 0,001-1 | 130 1100 00BEKTOB 1 MPOU3BOJICTB, & CYIIECTBYIOLIUE MOIEKAT 3aIUTE U TIEPENPOPUIUPOBAHHIO. Q)] )
sites with an area of several square meters to 1 — 3 km". More rarely, relatively — — — — . . . o .e‘
simultaneously occur in an area of 0.2 to 50 — 80 thousand km® (mudflows, floods, | earthquakes t (Y,d,h,m,s) | m, h m <1-5m [20-50s |d-Y 2-10's - 20-40d [<3Y d, Y d Y 1020y [Y d, Y 15-20d [6-7h 1-3h Great. One or two disastrous NTH of category four and (or) earthquake of magnitude 8 — 9 together with &) |
hurricanes, and earthquakes). Sometimes, earthquakes, mudflows, avalanches, 3-6h several processes of categories not higher than three can originate in wide areas. The territory can be 2 § 9
landslides, floods, tsunami, hurricanes, spouts, and karst-suffosion rock collapses can U (m/t0) < 12mis | < 30m/s < 100m/s | 1-15 15 ms S-3emid | 21 mY [S20amY | <S0em/Y 3500" |39mid POOS0 15070 ms restrictedly used outside the zones of possible development of NTH of category four after large-scale =
result in victims. The annual economic damage caused by individual NTH varies from Un (m*/Ga) m/Y 10-15 10° m/d faty ... R o R d . o E &
$1 — 2 to S100 — 300 million for large towns, industrial units, and intensely used o (m/Y) 15 complex anti-seismic }”e{nforcemept of all buildings and' structures and engineering protection .ffom all o
aigr{cutltlxlral latnds. Material losses can account for $20 — 30 billion after earthquakes T (%) 025 1310 = s 100 0100k 100 100 100 100 100 100 100 2 s ) other NTH. The restrictions ar_e.l.mposed on the allocation of env1r0nmenta11y hazardous facilities and = <O:
close o farge towns. q, (%) 10 plants. The operating similar facilities should be protected and change their profiles. =
Ve ($105 <10 <1 13 <10-15 1-10 1-10 1-50 500- 05-08 |12 T —— c& > >
3 v o
Yen (510°) 158 ?01000‘ 1-10 1000 Bonblas yacTh TEPPUTOPHH TOJBEPKEHA BO3ACHCTBHAM OT ABYX IO IMATH IPOLECCOB TPEThell KATCTOPUHL. = a i
Vo G109 = ~30000- =700 0204 3040 10100 Ha oThenbHBIX ydacTkax BO3MOXKHBI 3eMIICTpsICCHHs CHiIoi 10 8-9 OamioB. B 30Hax passutust 8-9 = a B
30000 OaJbHBIX 3EMJICTPSICCHHI HEOOXOAMMO OCYILECTBHTH PabOThI MO KOHCTPYKTHBHOMY YCHJICHHIO BCEX 8 NO E
OnacHsle. [IposiBISIOTCS B OCHOBHOM Ha JIOKANBHBIX (10 | KM*) ydacTkax, (Kpome Tapamerpbt 3JaHUN U COOpy)KeHPIfI, BBIHOCY HIJIM HGpGHpO(I)I/IJII/IpOBaHI/IIO 9KOJIOTUYECKH HEOE30MacCHbIX OOBEKTOB. :
f)iﬁgi;%;i‘}‘g" ";&"‘T‘;F:I‘I’{“:IZT‘*OSS"OLS‘;;Z';’;‘ “%O:ezzcrl";gec"ngii';ﬁg" ;:gﬁiiz‘;“g Parameters 02 C2 32 JIZ A2 KZ (1)2 I[Z H2 32 3’2 M2 ’I‘2 IIZ 102 I/IZ H2 H2 y2 OcranbHasi 4YacTb TEPPUTOPHU HE HMEET JKECTKUX OrPAHMYCHHI 10 OCBOCHHIO M JalbHeifleMy 2 E( Q g
CPABHUTENbHO PEAIKO C MHOTONICTHE MOBTOPACMOCTHIO, OBBIMHO HE NpEBBINAIOMIEH 11, (%) 1-10 5-10 10-30 5-100 2-90 50-60 30-50 8-10 25 11-14 5-15 HCIOJb30BAHUIO KPOME JIOKAJIbHBIX KAMMTAIBHO OCBOCHHBIX YJaCTKOB, PACIIONOKEHHBIX, B OCHOBHOM, B 0'80 = 5-; 9
10% (omun pa3 3a 10 neT), u B GOTBIIMACTBE CTyHach CBA3AHO C OMOM3HAMH, CETAMH, gn ((;’/A’)) 1-50 — 3onax pasutus OITTII TpeTheil KaTeropum ONacHOCTH U HY/KIAIOIUXCS B HHKEHEPHOI 3a1uTe. @) [
JIJaBUHAMH, 3CMICTPSACCHUSIMHM, HABOJAHCHHAMH, IYHAMH, YyparaHam, CMEp4YaMu, 570 - . : : : . H E
MPOCajKkaMH JIECCOBBIX, KapCTYIOIUXCs, Cy(pHO3NOHHO-HEYCTONUUBBIX U CHIBHO I, (%) 25-75 25-75 10-75 >5 0,1-0,3 Considerable. MOSt, part of the territory is subJeCt, t9 th,e fictlons of two to five NTH, of category three. 2 ?
JILAMCTHIX TTOPOJI, KOTOPOE HHOT/IA TIPHBOJINT K €MHHUHBIM UEIOBEUSCKHM IKEPTBAM. Y (bals) o7 Earthquakes of magnitude up to 8 — 9 are possible in individual areas, where all buildings and structures = =
llpn oToM 3emuietpscerns MoryT oxpateiBate 10 500-800 Teic. km™ TepputopmH, a L (km) 300-400 10-20 should be reinforced, and environmentally hazardous facilities should be stopped or change their < 9 )
cenu, HABOJAHCHUS, yparaHbl " JIABUHBI - OTHOCHUTECIIBHO OJTHOBPEMEHHO 5 . . l h hl 1 1 . 1 . h . h f h h 1 m
AKTHBH3HPOBATECA HA IUTOMAMIX COOTBETCTBEHHO B ICPEBIC COTHI M THICSHMM KM . Sy (km?) 0,05-0,1 orientation. Local hig ly developed areas .cycgte(% mainly in the zones Wlt NTH of category three should E =
Exeromubtii oxonomuueckuii yiueps or OITII is OTACTBHBIX MPOMBIILICHHO- Sy (km’) 100-500 0,1-100 | 1-1000 | 1-1000 0.5 1-30 be protected. The remaining areas have no limitations with respect to their development and further use. S <
IpaKJIaHCKUX M CEJILCKOXO03sIICTBEHHbIX 00BEKTOB HE MPEBBIIIACT | MIIH JIOJUIAPOB, a 1 S, (km?) <0,5 <1 0,1-500-[<0,5 <0,005 <25 0,001-1 |0,01-10 [0,0001-1 | 0,01-1 — S
OT 3eMJIETPSACEHHH 1 Ha_BonHEHMFI — MOJKET COCTaBUTh 500 MIIH J10JUTapoB. ) 800 CpeZlHl/ll/l. E d)
P{':i:;?ﬁ?s‘;sat 252?; Z"‘I‘a“tle{ atﬁ[‘[ﬁ“;‘é];‘&zl(e’c‘gsl;t‘ai%"hqsufggsn"}“d d}g/glrgmizﬂ?lo%f:el V@m*10°)  [<5 <0,5-1 <05 <0,01 <50 0,05-1 0,01-0,2 Teppuropust moxsepxkena OIITII B ocHOBHOM HepBOH U BTOPOH KaTErOPUH OMACHOCTH. B oTIenbHEIX ee > Q)
ger decade. Lané;slides, " mudflows, Zvalanches,y earthquaies, ﬂ(}(’,ds, tsznami, t(Y,d,hms) [m-d m <1-5m [30-40s |d-Y g-}OhS- 0,1-30d |25-100d | <5Y d-Y d-Y d-Y 5-10Y  [d-Y d-Y -y 5-15d  [7-48h  |3-5h YacTsX BO3MOXKHO Pa3BUTHE MPOLECCOB TpeTbel Kateropuu (kpome 3emuierpsicenuii). 3ammra ot OITTII Q) o 9 E
hurricanes, spouts, and collapses of loess, karsted, susceptible-to-suffosion, and icy - HEoOXO/MMa B 30HAX HEMOCPEACTBEHHOM yrpo3bl IJIsi HACEIEHHBIX MYHKTOB M KalUTAIbHBIX OOBEKTOB : > <: ::f
rocks sometimes result in single victims. Earthquakes can develop in an area of up to U (m/s) 1-2-1- <20 <50 04-38 | <1-5 >0,1 0,1-0,5  {0,5-1 1-3 0.01-0,1 1 5-15 5-10 2-10 em/r | 100- 1-3 20-200  { 40-50 xo3stiicTsa. JIpYrHX orpaHHueHHUii [0 OCBOSHHIO H HCIIONb30BAHMIO TEPPHTOPHHU HE CyILIECTBYET 10_20 9
500 — 800 thousand km’. Mudflows, floods, hurricanes, and avalanches can be 10 m/Y sm/d m/Y m/Y m’/m’Y [sm/Y [sm/Y [100smh |5000 m/d km/h / - APYT .I‘p ! / ' ; Pp p Y YET. = E =
relatively simultaneously intensified over areas of several hundreds to thousands of Un (m*/Ga) 10-15 m/d Medium. The territory is subject to the action of NTH mainly of categories one and two. The processes = O = O
Sqlllla_re kfilof_nedl?f‘Sd Alﬂvu;l tGC_OFOmi?l daﬂ(}age lcallltsedlbfy T\HH iSA ﬂgt higher thag Iﬂil Uo (m/Y) 1-10 of category three (except earthquakes) can develop in individual areas. The engineering protection is 3 g =
S \ N S. S 2 . . . . .. .
::r:rﬂll(;rllmlféslgn:ivh(;loadSlga::ir;;h §15\30 :;11“(:;1?1011 ural facilities. amage caused by Y (%) 25-75 10-20 1 20-50 100 <10 /km” [ 100 100 100 100 100 100 100 100 10-100 [ 100 2-5 2-5 2-5 necessary in the zones of direct threat for settlements and capital facilities. Other limitations for 5 = S 4
: Ve (510°) <1 <05 <1 <2 <051 011  |<! <1 <1 100-500 10.1-05 | 0.5-1 development and use of the territory are absent. <o 7 O
Ven ($10°) 0,1-1 <1 1-100 <1 0,1-1 = o
Heb6o01b110ii.
Yp ($10%) <1 <20000- <0,1 1-100 10200 [16-50 [ 0,1-10 . . . an
30000 B npenenax TeppuTOpuM pasBUTHI TOJBKO IPOLECCHI BTOPOM M MEPBOH KaTEropuil OMAaCHOCTH. = > E
YmepeHHo onmacHble. Pa3BuBaOTCI B OOJIBIIMHCTBE CIy4aeB ¢ HEOOIBITIMHA Hapame-rpl,l TeppI/ITopI/Iﬂ HE uMeeT OI'paHI/I‘IeHI/IfI II0 BHOAM OCBOCHHUA W HCIOJIB30BAHUA B ClIydac IMPOBCACHUA = :'
CKOPOCTAMH B TCYCHHE JUIMTEIBHOTO BPEMEHH B OCHOBHOM HA OrPAHHMUCHHBIX M0 Parameters O C JI A K q) I[ H 3 3 M T q IO H H I_I y NPEBEHTUBHBIX MEPONPHATHIA O 3allUTe B 30HAX PA3BUTHs ONACHBIX IPOLIECCOB BTOPOil KATErOPHH, I/IE 2 10 9 S <C :f
IuIoLa M  TEPPUTOPUAX. Cnyqan BHE3AIIHOI'O MPOABJIEHUA KpaWHE PEIAKH, 4YacTo . (% 0.1-1 =5 =10 <5 =20 30-40 10-30 310 50 20 30-90 o - U E m
00yCIIOBJIEHbI TEXHOTEHHBIM BO3/IEHCTBHEM M OOBIYHO JIOKATM30BAHEI B Tpeienax L (0") > = - - - - PacrioyOKCHBI ICHHBIC 00BEKTBI XO3SIHCTBA. 2 fb :
REMHOTO'IHCCHIIX YSACTKOR, MCIOUIY, K2X NpApiTo, MOaz OT 0.5 — 1 kv 110 lr]'u (( 0//")) 1-32 - Insignificant. Only the processes of hazard categories two and one develop within this territory. The territory § ) 9 =
NEPBBIX KM™. 3eMJIETpSICEHMs, YparaHbl, CEJIM, JIABUHBl M HABOJHEHHsS MOTYT , (% <5 PR . : : (@) =
OTHOCHTEIEO OTHOBPEMEITHO aKTHBHSHPORATHCH 1 GoMBIIIX mTomansX., Exeronmii O 5 53 = = =51 has no limitations with respect to the types of developmem Aand‘ use after the preventive measures in the zones of = ) 8
oKoHOMMYecKHii ymepd ot OIITII 1A OTACTBHBIX 0GBEKTOB XO3SHCTBA OBBITHO He L (k) 300400 070 development of hazardous processes of category two including important economic facilities.
npesbimaet 100 ThIC. 10/11apoB. ) ) S, (k) 20,05 MaJiblii.
Moderately hazardous. Mostly slowly develop over restricted areas during long & 5 = G
periods. Sudden manifestations are extremely rare, are often caused by a technological S (km) <100 <100 0,01-100 | 1-1000 | 1-1000 500 Jlst TeppuTOpHHM XapaKTEPHO Mpeo naﬂaulou'lee Pa3BUTHC yMCPCHHO ONACHDIX HPOLECCOB, Kak npaBymou,
impact, and are usually localized within sparse areas with an area of 0.5 — 1 km® to S, (km’) <0,01 <1 <01 < 0,001 0,01-1 ]0,01-10 |0,0001-1 | <0,01 BMECTE C IPOILIECCOM MOATOILIEHUs BTOPOH KaTeropuu. TeppuTopHs NPaKTUYECKH HE MMEET OrpaHUYeHuit
several square kilometers. Earthquakes, hurricanes, mudflows, avalanches, and floods 0 1 Vv (m3*106)3 <1 <100 <100 <1 <25 <80 <1 0,1-20 < 0,01 0 BHJAAM OCBOEHHS MW WCIIOJIH30BAHMS. Meponpm{TI/m 110 HH)I(eHepHOﬁ 3aIATe uenecoo6pa3ﬂ],1
can be relatively simultaneously intensified over wide areas. An annual economic ’ t(Y,Mdhms) | Im-30d | I m <20 2-10s - >10d >100d 5Y d-Y d-Y d-Y 15Y d-Y d-Y d-Y 15d 4860h |5-10h - < 2
damage is usually not higher than $100 thousand for individual economic facilities. i - 36h TPEUMYIIECTBCHHO Ha JIOKAJIBHBIX Y4aCTKaX, B IPCACIaX KOTOPBIX UMCIOTCA LICHHBIC 00BEKTHI X035 CTBA.
Low. Moderately hazardous processes, as a rule, together with underflooding of category two develop in
U (m/s) 1-10—  [<10 <20 0,05- 1-5 >001 |<0,1 0,5 0,1-1 <0,01 <5 <2 50-200 1020 | 35-40 _ ! ) S, a5 @ > 10 ‘unde " '
5-10M 1.8/Y m/d m/Y /Y m*/m’Y sm/Y |sm/Y |m¥d m/d km/h the territory, which has virtually no limitations on its use. Engineering protection is advisable mostly at
Un (m*/Ga) 2-5 local sites with important economic facilities.
Uo (m/Y) 15
Y (%) 100 100 100 100 <1 100 100 100 100 100 50 50 50 100 100 5-10 5-10 5-10 I'panuia IPUPOHOTEXHUIECKUX CHCTEM - KOHEYHBIX TAKCOHOB PaiOHMPOBAHHS
Vp G10% 0.1 20,1 0,02 <1 <10 <10 <0,1 Eorder of nature-techogeneous system - final regioning taxon
6 ¥ - epero_Baﬂ_ JIMHUA B l'{O'j[LHeM TIJICUCTOLCHE
Ve ($10 )6 <0,1 <0.1 <0.2 0,02-0,03 <1 <0.1 <0,1 <0,1 <100 [<01 <05 s Coastline in Late Pleistocene
Yen ($10°) 0,0042- <0,1 <0,5 <0,1 <0,1 o ,
0,0095 J3TMA'®CIA-YH - popmyna miouaanoii accouuaunn (OITIT). Kareropuu onacHocTH Ipoueccos B Gpopmyiie 0603HaueHbl apabCKUMU

L[]/Id)paMI/[ 4-2, PacIoIOKEHHBIMHA IPU 6yKBCHHOM MHICKCE IMOCIIEAHETO IMpoLecca, BXOAAMIETO B COOTBETCTBYIOIY0 KaTETOPUIO.
YMEepeHHO OnacHbIe MPOLECChl He UMEIOT HU(POBON HHICKCALIMH.

The formula of naturarand technological hazard (NTH). Risk categories of processes are indicated in formula by arab numbers 4-2,
located at superscript position near last process, included in described category. Moderately hazardous processes do not have indexes.

ITowm I - TiomajaHas u JIMHEHHAast TIOPa’KEHHOCTh TCPPUTOPHH MPOIIECCOM CYIICCTBYIOIIAS It - TIOPaKCHHOCTB IMPOIECCCOM IUIONIA/IHASA TTOTCHIHAIbHAS, I3 - TIOPa’KCHHOCTB IPOIECCOM 3aCTp00HHOﬁ TCPPUTOPHH; Sl u S2 = TJIOUIAIH TEPPUTOPHH OTHOCHTEIbHO OTHOBPEMEHHOTO (;]O MCCﬂL[a) TIPOABJICHHUA TTPOIIECCa COOTBETCTBCHHO HA HCCKOJIBKHX M HA OJTHOM Y4acCTKE;
So - mIoLaaL OIMHOYHOTrO OBpara; L - npoTskeHHOCTH Oepera (BOZOTOKA), B MpeIesiax KOTOPOro OTHOCHTEIBHO OHOBPEMEHHO MPOMCXOANUT Pa3sBUTHE mpoLuecca; V - cKopocTs passutust mnpouecca; Un i Uo - CKOPOCTH IIIOCKOCTHOTO CMBIBA U 0Bparoodpasosanusi; U - TMHEHHbIC CKOPOCTH Pa3BUTHS HpoLecca; Y- MHTEHCHBHOCTD 3eMieTpsicenuid; Un u Ur - MHOTONMETHSISL
W TOJI0Basi [IOBTOPAEMOCTS Tporiecca; Ye i VeIl - eXeroiHbli S5KOHOMUUEeCKHil yIepd B Ipesiesiax TepPUTOPHii OTHOCHTEIBHO OJJHOBPEMEHHOTO TIPOSIBIICHUS IPOLIECCa M KOHEYHOTO TAKCOHA PaiiOHMPOBAHHUS; Y] - Pa3oBblii SKOHOMHUYECKHI yeps OT 0OMHOYHOIO POSBICHHUS MOLECCa (1Sl MOATOIUICHHS - CTOMMOCTh HHKCHEPHON 3allHThI); t - IPOJIOJIKUTEILHOCTh
TIPOSIBIICHHSI MPOLIECCa.
T and TTn - are the available areal and linear development of a process; ITt - is the potential areal development of a process; I13 - is the process development in a built-up territory; S1 and S2 - are the areas of a relatively simultaneous (up to month) manifestation of a process at several and one site, respectively;
So - is the area of a single gully; L - is the coast (water flow) length where a process develops relatively simultaneously; V- is the rate of process development; Un and Uo - are the rates of sheet and gully erosion; U - are the linear rates of process development; Y - potential earthquake magnitude; Ym and Yr - are the long-term and ( © FI/IH PAH © GIN RASJ

.

annual process recurrence; Ye and Yen - are the annual economic damage within the territories of a relatively simultaneous development of a process and the final zoning taxon, respectively; Vp - is the nonrecurrent economic damage caused by a single manifestation of a process (for underflooding - it is the engineering protection cost); t - process durability.
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