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In recent years, the number and severity of natural-technological accidents and disasters are
increasing all over the world. The term ‘“natural-technological disaster” (Natech) applies to
technological accidents and disasters triggered by any natural process or phenomenon. Their growth
is accounted for, on the one hand, by observed increasing in frequency and intensity of various
natural hazards, and on the other hand, by much more complicated structure of modern territorial
and production complexes situated in zones of natural risk, as well as by increasing advancement of
economic activities into the areas prone to natural hazards. Natural-technological disasters caused
by earthquakes and devastating tsunamis have the most serious impact. A distinctive feature of
these events is their synergistic nature, as a disaster spawns a secondary disaster that increases the
impact on the technosphere, resulting in simultaneous occurrences of numerous technospheric
accidents. Usually it is very difficult to deal with the consequences of such natural-technological
disasters, because one has to cope not only with the primary aftermaths of the natural disaster, but
also with the secondary effects of a number of technological accidents, which can be much more
serious. These consequences are the more severe the higher are the population density and
concentration of industrial facilities and infrastructure (especially hazardous objects, such as nuclear
power plants, oil refineries and chemical plants, oil, gas, and gasoline piplines) in disaster-affected
areas. However, all rapid reaction forces and resources tend to be aimed primarily at fighting the
elements, which limits the capability to eliminate secondary technological impacts, especially in
situations when transport facilities and necessary infrastructure are destroyed, and economic ties are
broken.

One of the most large-scaled natural-technological disasters occurred on March 11, 2011 in
Japan, as a result of a massive 9.0-magnitude earthquake off the northeast coast of Honshu Island,
that caused a more than 30-meter tsunami. This disaster was yet another tragic confirmation of the
vulnerability of modern techno-sphere and society, even such a highly developed one, as the
Japanese, to the impact of natural hazards. The greatest number of fatalities and losses was caused
by the tsunami, that struck the Miyagi, Iwate, Fukushima, Chiba, and Ibaraki prefectures.
According to estimates made by the Japanese authorities, more than 25 thousand people died or are
missing (including more than 22 thousand people as the tsunami victims). The infrastructure in the
north-east of the country is damaged to a considerable extent (more than 130 thousand houses have
been completely or partially destroyed, another 265 thousand homes were seriously damaged,
thousands of miles of communications, roads and railways, more than 70 bridges were destroyed).
With a total damage exceeded $300 billion, this disaster is the most destructive on record. The 2011
Tohoku earthquake and tsunami caused a number of technological accidents, including accidents at
"Fukushima-1" and "Onagava" nuclear power plants, explosions and fires at refineries in Chiba, and
at a petrochemical plant in Sendai, a number of other fires, railway, water, road, and other
accidents. 148 lives have been lost in fires, 260 houses have been destroyed by fires (earthquake-
report.com/2011).

The most serious consequence of the 2011 Tohoku earthquake and tsunami was a series of
accidents at "Fukushima-1" nuclear power plant, which resulted in several leaks of radioactive
substances into the atmosphere and the ocean. The accident was initially assigned to the 5-th, and
later to the highest 7-th level of danger on 7-point International Nuclear Event Scale (INES). Right
after the accident people (about 77 thousand) were evacuated from the 20-kilometer zone around
the power plant, and the presence of people in the exclusion zone was prohibited. Later the
evacuation area was extended to 60 kilometers.
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The disaster had an impact on economic development not only in Japan but also in other
countries. Many Japanese companies have suffered significant losses. The NPP “Hamaoka” situated
in the Shizuoka Prefecture (200 km from Tokyo) with a predicted high probability of massive
earthquake, was stopped. However, Japan, as well as Russia, does not intend to completely abandon
nuclear power. Meanwhile some other countries declared a revision of their atomic energy
programs. For example, the German government announced the decision to stop the operation of all
the country's nuclear power plants by 2022.

Hopefully the lessons of the Japanese disaster will contribute to the increasing of safety of nuclear
power plants and other high-risk facilities in our country. One of the main lessons of this tragedy
lies in the fact that while placing, constructing and operating such facilities, it is necessary to
consider carefully the potential impacts, including natural hazards.
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3emuteTpsiceHHs M HYHAMH KAaK HCTOYHHKH NPHPOAHO-TEXHOTeHHBIX KaTacTpod: Ha mpuMepe
coObITus 11 maprta 2011 r. B Slnonun
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Leoepaguueckuii h-m MI'Y um. M.B. Jlomonocosa, Mockea, epgeo@mail.ru

B nocneanue roasl B MUpE B LIE€JIOM OTMEYAETCsl HapacTaHUE YHCia U TSHKECTU IPUPOJIHO-
TEXHOTEHHbIX aBapuil W karactpod. Ilox NpUPOIHO-TEXHOTEHHBIMM IOHUMAIOTCS aBapuu U
KatacTpo(dbl B TEXHOT€HHOH cdepe, CIpOBOIMPOBAHHBIE KAKUMHU-INOO MPUPOJHBIMHU MPOIIECCAMU
Win sBiAeHUsAMHU. X pocT 0OBsACHSETCA, C OJHOM CTOPOHBI, HAOJIOJAIOIIMMCS YBEIMYCHHEM
MOBTOPSIEMOCTH ¥ WHTCHCUBHOCTH TIPOSIBIICHHS PA3IMYHBIX HEOJArompHsITHBIX W ONAaCHBIX
MPUPOJHBIX MPOLIECCOB U ABJICHUMN, a C APYroi CTOPOHBI, 3HAYUTEIBHO YCIOKHUBIIUMCS COCTABOM
COBPEMEHHBIX  TEPPUTOPHUAIBLHO-IIPOU3BOJCTBEHHBIX  KOMIUIEKCOB, TONAJAOIIUX B  30HY
IPUPOJHOIO PHCKA, a TaKKe BCE OOJIBIIMM NPOJIBMKEHUEM HSKOHOMHUYECKOW [EATEIbHOCTH B
palioHbl, TOJBEP)KEHHBIE ONACHBIM MPHUPOAHBIM  Bo3aeiicTBusAM. Haubonee TsoKenpIMu
MOCTEICTBUSIMM  XapaKTEpPU3YIOTCS  MPHUPOJHO-TEXHOT'CHHBbIE  KaTacTpodbl,  BbI3bIBaEMbIE
3eMJIETPSICEHUAMHU M I[yHaMHU pa3pyLIUTeNbHOW cuiibl. OTIMYUTEIBHOH OCOOEHHOCTHIO TAaKUX
COOBITHI SIBIIIETCSI MX CHUHEPIeTUYECKUM XapakTep, KOrjJa BO3JeicTBHE Ha TeXHOC(hepy OTHOIo
CTUXUUHOTO O€ACTBMSI YCHJIMBAETCS BO3ACUCTBUEM BBI3BAHHOTO UM JIpYrOro CTUXMHHOTO
0eCTBHSL, IPOBOLUPYS OJJHOBPEMEHHOE BO3HUKHOBEHNE MHOTOUNCIIEHHBIX TEXHOC(EPHBIX aBaApPHA.
JIMKBU AU TIOCJIEACTBUNA MOJOOHBIX MPUPOIHO-TEXHOTEHHBIX KaTacTpo(d OOBIYHO OBIBAET CHIIBHO
3aTpyAHEHA, IMOCKOJbKY HPUXOAMTCS OJHOBPEMEHHO CIPABIATHCS HE TOJBKO C INEPBUYHBIMU
MOCJIEACTBUSIMU CaMOT'O CTUXHUIHOIO OEICTBUS, HO U C BTOPUYHBIMH MOCJIEACTBUSAMH LIEJIOTO psiia
TEXHOTCHHBIX aBapHil, KOTOpble MOTYT OBITH ropas3io Oosee cepbe3HbIMU. IlocnencTsus 3tu TeMm
Oojee TsKENbl, YeM BBIIIE IUIOTHOCTh HACEIEHUS M KOHLEHTpaluus MPOMBIIUIEHHBIX U
UHPPACTPYKTYPHBIX OOBEKTOB (OCOOEHHO, OOBEKTOB IMOBBIINIEHHOW OMAaCHOCTH, Takux Kak ADC,
HedTenepepabaThIBaONIEe M XUMUYECKUE MPENNpUsiTHs, HedTe-, Ta3o- ¥ MPOILyKTONPOBOIBI) B
3aTparuBaeMbIx OeacTBHeM paiioHax. [Ipu 3TOM Bce cuitbl M cpefcTBa OBICTPOrO pearupoBaHus, Kak
NpaBUJIO, OBIBAIOT HAIPaBIEHBI, MPEXIE BCEro, Ha OOpbOy €O CTUXMEH, YTO OTrpaHUYHBAET
BO3MOKHOCTH JIMKBUAALUU BTOPUYHBIX TEXHOTCHHBIX IOCIEICTBUNA, OCOOEHHO B YCJIOBHSX, KOI/a
TPAaHCIIOPTHbIE ~ KOMMYHUKAallMM M  HeoOXoaumas  HHQPACTPyKTypa MOTYT  OKa3aTbCs
pa3pylIEHHBIMH, 2 SKOHOMUUYECKHE CBA3H HAPyILIAKOTCS.

OnHa U3 KpyMHEHIINX MPUPOJIHO-TEXHOTEHHBIX KaTacTpo¢ mpousomria 11 mapra 2011 . B
Snonuu B pesynbTare 9-TH GaJIIBHOTO 3€MIIETPSACEHHS Y CEBEPO-BOCTOUHOIO MOOEPEXkbsl OCTPOBA
XoHCI0, BbI3BaBlIero Oosiee yem 30-TUMETpPOBBIE BOJIHBI IIyHaMH. JTa KaTacTpoda sBUIACH
OUYEpPEAHBIM TParu4eCKUM MOATBEPKIECHUEM YSI3BUMOCTH COBPEMEHHOW TeXHOc(hephl M 00IIeCTBa,
Ja)kKe TaKOro BBICOKOPA3BUTOrO, KaK SIOHCKOE, K BO3JACHCTBUIO NPHUPOIHBIX OIACHOCTEH.
Haubosnbiiee K0IM4ECTBO KEPTB U pa3pylICHUH ObLIO BBI3BAHO IyHaMHU, OCHOBHOM yJiap KOTOPBIX
npumiencss Ha npedextypsl Musru, Msars, @ykycuma, Ynba u Mobapaku. [1o oneHkam smOHCKUX
BIIacTel, Oojiee 25 ThIC. YEIOBEK MOTUOIM WM CYUTAIOTCS MPOMABIIMMHU 0€3 BeCTH (B TOM YHUCIIE,
Oomee 22 ThIC. YENOBEK — KEPTBBI LyHaMH). 3HAUMTENBHO MOBPEXKICHAa HH(pacTpyKTypa Ha
ceBepo-BocTOKe cTpanbl (Oonee 130 ThIC. TOMOB pa3pyIIeHBl MOJHOCTHIO MM YaCTHYHO, emie 265
TBIC. JOMOB TOJYYWIH pa3IMYHbIe MOBPEXKICHHS, YHUYTOXKEHBl THICAYM KUIOMETPOB
KOMMYHHKAITUH, aBTOMOOWIBHBIX M KEJIE3HBIX Jopor, paspymeHo Oonee 70 wmoctoB). Ilo
CyMMapHOMy 0OBeMy HaHECEHHOro yiepOa, koTopslid mpeBbicun 300 MIpA. H0JIapoB, 3TO
CTUXMIHOE O€JCTBHE CTaJO0 CaMbIM pa3pyIIUTEIbHBIM 3a BCIO HCTOPUIO HAOIIOJCHUM.
3eMIIeTpsICEHUE U IIyHAMU CIPOBOLIMPOBAIIN LEJIbIHA Psii TEXHOTEHHBIX aBapyid, B TOM YHCJIE aBapUU
Ha ADC «Dykycuma-1» u «OnHaraBay, B3pbiBbl 1 TIokapsl Ha HIT3 B Unbe u Ha HepTeXuMHUIecKOM
npeanpustiu B CeHpae, MHOXKECTBO APYTUX MOXKApOB, KEJIE3HOJOPOKHBIX KaTacTpod, BOIHBIX,
aBTOMOOWJIBHBIX M Jpyrux aBapuii. OT moxkapoB moruOsio 148 dvemosek, paspymeHo 260 q1omoB
(earthquake-report.com/2011).
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CambIM cepbe3HbIM TociencTBremM coobitus 11 mapra 2011 r. crana cepust aBapuii Ha ADC
«Dykycuma-1», B pe3ysibTare KOTOPHIX IPOU30III0 HECKOIBKO YTEUEK pPaJMOaKTUBHBIX BEIIECTB B
atMocepy ¥ B OkeaH. ABapuM CHadasia ObUT TIPUCBOCH 5-i, a MO3JHEE — BHICIIUK 7-il ypOBEHB
OTNAaCHOCTH MO 7-MHU-0aJUIbHOM MexTyHapoaHoi mkane snepHbix coObituil (INES). Cpasy mocne
aBapuH OBLTO 3BaKyHMpPOBAHO HaceyneHue u3 20-Tu-KuiaoMeTpoBoi 30HBI BOKpyr ADC (okoso 77
TBHIC. YEJIOBEK), BBEJICH 3alpeT Ha HAXOXJICHHUE JII0JIei B 30HE OTUYXKICHHS, BIIOCIEICTBUU 30HA
sBaKyaluu Obuia pacimupera a0 60-TH KUIOMETPOB.

Karactpoda okaszana Bo3aeiicTBre Ha pa3BUTHE SKOHOMHUKH HE TOJIBKO B camoii SImoHuu, HO
U B JpPYyrux cTpaHax. MHorue SIMOHCKHME KOMIIAHWM IIOHECIM 3HA4YUTENbHbIE YOBITKU. bbuia
ocraHoBieHa ADC «Xamaoka» B npedekrype Cuazyoka (B 200 km ot TokHo), TJie o MpOrHO3aM,
BEJIMKAa BEPOSITHOCTh CWJIBHOTO 3emiieTpsceHus. Bmecte ¢ tem, fnonus, kak um Poccus, He
HaMepeHa IMOJHOCThIO OTKAa3bIBATHCSI OT pAa3BUTUS AaTOMHON 53HepreTuku. B TOo Bpems Kak
HEKOTOpBIE JPYTHE CTPaHbl 3asBWJIM O IMEPECMOTPE CBOUX ATOMHO-IHEPIe€THMUYECKUX IMPOTPaMM.
[IpaButenbctBo ['epManuu OOBSBUIO, HAPUMEDP, O PEIICHUU MPEKPATUTh SKCIUIyaTallUI0 BCEX
ADC crpansl k 2022 rony.

Ocraercst HaAEATbCS, 4YTO YPOKH SMOHCKOM KaracTpodbl MOCTY>KaT MOBBIIICHHIO
6e3zonacHoctt ADC W [pyrux TMOBBIINIEHHO OINACHBIX OOBEKTOB B Hamied crpaHe. OauH u3
OCHOBHBIX YPOKOB 3TOM TparelMM 3akjIo4yaeTcs B TOM, UYTO HPHU Pa3MEIICHHUH, CTPOUTEIBCTBE U
IKCIUTyaTalluu TaKuX O0OBEKTOB HEOOXOIMMO YUYHMTHIBATh MOTEHIUAIBHO BO3MOXKHbBIE BO3AECUCTBUSA
Ha HUX, B TOM YHUCJIE U IPUPOIHBIE.



