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Pesiome. Llenb 1ccnenosamis — [ATb XapaKTEPUCTHUKY CAHUTAPHBIX M 6E3BO3BPATHBIX NOTEPD B Ype3Bbidaiton cutyaumm (HC) B
METPO B 30BMCMMOCTM OT BUAA U YCIOBMI €& BOSHUKHOBEHMSI.

Martepuansl u metogsl mccnegosamus. Mpoaranuamposarsl ganHble o 50 Haubonee 3sHaummbix HC B MeTpononuteHax
Poccuiickoit Pepepaumn u 3a pybexom 8 1939-2018 rr.

AHONM3 BKNIOYAN: PACYET NAPAMETPOB BAPUALMM NMPU3HAKOB U t-kpuTepus CTbIOAEHTA ANisi HE3ABUCHMBIX BLIBOPOK; PACYHET AuC-
nepcun cnyuaition sennuntsl (F) u ancnepcronnsit ananns (ANOVA). lNpuseaeHs cpeptue apudmeTtnyeckme BENMUMHbI U
ownbku cpepnnx nokasatener (Mxm); megnara (Me); KBapTHUAbHLI pasMax NepemeHHbIX, PABHBIA PA3HOCTH 3HAUYEHUHA 7 5-1 1
25-1 npouentnn (IQR).

Pesynbtarsl nccneposanms M nx ananm3s. Hanbonblume caHUTApHbIE NOTEPU 3APUKCUPOBAHDI NPU TEPPOPUCTUHECKOM OKTE B MET-
PO, HQ BTOPOM M TPETbEM MECTE BblIM CAHUTAPHBIE MOTEPU MPU MOXAPE M ABAPMM MOABUXHOMO COCTABA COOTBETCTBEHHO.
besBosspatHble notepu B Gonbluen creneHn GUKCMPOBANMCL MPK NMOXAPE B MeTPO. B pesynbtate aHanusa Gbinn onpeaeneHs
CpeAHMe 3HAYeHMs YCNa NocTpanaBLIKX B Hanbonee TunmyHbix HC B MeTpo.

OTMeueHo, 4TO XapaKTEP CAHUTAPHBIX NOTEPb pasnuyaeTtcs B 3asucumocty ot euaa HC (aBapus nopsmkHOro coctasa, noxap,
TEPPOPUCTUYECKMI OKT, QBAPHS NOALEMHOrO YCTPOWCTBA M MHPPACTPYKTYpbI), AEHCTBUS NOpaxatolumx dpakTopos (B3pbieHas
BOJIHO, TEPMUYECKME NOPaXeHMs, 3agsimnerme) u nokanusauun YC (cTanums, sckanatop, BaroH).

Ananua notepb 8 50 Hanbonee kpynHbix YC 8 metpo B 1939-2018 rr. no3sonmn paccymtats NporHoaHsle nokasatenu 6e3gos-
BPATHbIX M CAHUTAPHbIX MOTEPb B 3aBMCHMOCTH OT Biaa HC.

KntoueBble cnoBa: 6e3803BpATHbIE MOTEPH, BMAbI YPE3BLIYAMHBIX CUTYALMM B METPO (HA XEeNe3HOZOPOXHOM TPAHCMopTe), no-
kannaaums YC, MeTpononnTeH, CaHUTapHbie noTepm
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METRO DISASTERS: CHARACTERISTICS OF SANITARY AND IRRETRIEVABLE LOSSES
DEPENDING ON TYPE AND CONDITIONS OF EMERGENCY OCCURENCE
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Abstract. The purpose of the study is to characterize the sanitary and irretrievable losses in an emergency situation in the metro,
depending on its type and conditions of its occurrence.

Materials and methods of research. The data on the 50 most significant emergencies in the Russian Federation and abroad in
1939-2018 were analyzed. The analysis included: calculation of parameters of feature variation and t-test of Student for inde-
pendent samples; calculation of random variable variance (F) and variance analysis (ANOVA). The arithmetic mean values and
errors of the average indicators (M+m); median (Me); quartile range of variables equal to the difference between the values of
the 75th and 25th percentiles (IQR) are given.

Research results and their analysis. The greatest sanitary losses were recorded in the case of a terrorist attack in the metro, while
the second and third places were taken by sanitary losses in case of fire and rolling stock accidents, respectively. Irretrievable loss-
es were mostly recorded in case of a fire in the metro. The analysis determined the average number of victims in the most typical
emergencies in the metro.

It is noted that the nature of sanitary losses differs depending on the type of emergency (rolling stock accident, fire, terrorist act,
accident of lifting device and infrastructure), the action of striking factors (explosion wave, thermal damage, smoke) and the local-
ization of the emergency (station, escalator, car).

The analysis of losses in the 50 largest emergencies in the metro in 1939-2018 allowed us to calculate the forecast indicators of
irretrievable and sanitary losses depending on the type of emergency.

Key words: irretrievable losses, localization of emergencies, metro, sanitary losses, types of emergency situations in the metro (on
railway transport)
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Beepnenue. 3-3a cBoOe# ysi3BMMOCTU CEKTOP Xene3Hopo-
POXHbIX NEPEBO3OK CTAN U3NIOBAEHHON MULLEHBIO TEPPOPH-
CTOB, NPMYEM HanboNee YaCTO NPUMEHsSIEMBIM CNTOCOBOM Tep-
POPHCTUHECKOM ATAKM ABAsIETCS B3pbiBHOE YcTpoicTeo. Cpeau
06BEKTOB TPAHCMOPTA HAMBOMbLIEE KONMYECTBO TEPPOPH-
CTMYeCKMX aKTOB coBeplueHo B Mockoeckom meTpo [1].

TeppopMcTHyeckme aKTbl, COBEPLUEHHBIE B METPOMONMUTEHAX
3apyBexHbIX CTPAH, B TOM 4ncne B JIOHAOHCKOM, TOKMICKOM M
Mutckom MeTpo, Takke NOKA3LIBAIOT HALENEHHOCTL TEPPOPH-
CTOB HQ COBEpLUEHME TEPAKTOB B CTOMMYHLIX METPONOAMTEHAX [2].

3HAUMTENBHOE YMCIO KEPTB U TAXKECTb MOPAXEHUIM NPU Tep-
POPUCTUYECKUX OKTOX B METPO OBYCNOBEHbI 30KPLITIM NPO-
CTPAHCTBOM, CKYYEHHOCTBIO MACCAXMUPOB M HEBO3MOXHOCTBIO
BbICTPOrO OKA3AHMS HEOBXOAMMOM MEAULIMHCKOM MOMOLLM MO~
CTPOAGBLUMM MPU HOXOXAEHWK coctasa B TyHHene. Ocoben-
HOCTM B3PbIBA B 30KPHITOM NPOCTPAHCTBE 3AKMIOYAIOTCS B MO-
PAXEHWU B3PbIBHOM BOJIHOM BHYTPEHHUX OPTraHOB Y4eNoBeKa, B
nepeyto oYepeab TAKUX OPFraHOB, 3AMOMHEHHBIX BO3AYXOM M
XMAKOCTbIO, KAK CpefHee yxo, nerkue u kuweunuk [3, 4].
OB6bI4HO B KAYECTBE MHAMKATOPA B3PbIBA CMELMANMCTBI YKO-
3bIBAIOT HA pa3pbis GapabaxHoit nepenowHku [2]. Bapbiras
BOJIHO B BArOHe Moe3faq, KOTOpbIi npeacrasnser cobon 3a-
MKHYTOE NMPOCTPAHCTBO, HE MOXET PACCENBATLCS TAK Xe Bbl-
CTPO, KOK HO OTKPBITOM MPOCTPAHCTBE, MPH 3TOM OHA, MHOTO-
KPATHO OTPAXASCh OT CTEH, MPUBOAMT K YBEIMYEHMIO TIKECTH
TPaBM M cMepTH nopaxeHHbix [3]. OTpaxeHie B3pbIBHOM BOAHI
OT CTEH YBENMYMBAET NOBPEXAEHUS OPTaHOB M TKAHEN Y nac-
COXKMPOB, HOXOZALLMXCS B KOHEUHBIX YOCTSX BATOHA.

PocT TeppopucTMYECcKOit Yrpo3bl B CTPAHE M MMPE, O TaKXe
YHYOCTUBLUMECS CY4aM NPUMEHEHMS TEPPOPUCTAMM B3PbIBHbBIX
YCTPOWMCTB HO TPAHCMOPTE, OCYLIECTBASIOLEM MACCOBbIE Me-
PEeBO3KM, CBUAETENLCTBYET 06 AKTYQNbHOCTU COBEPLUEHCTBO-
BOHMs Ne4ebHO-3BAKYALMOHHOTO obecneyerns nocTpanas-
wux B ypessbluaiHbix cutyaumnax (HC) 8 metTpononutene.

Llenb nccnepoBaHms — yCTGHOBMTL 30BUCMMOCTb COHM-
TApHBIX 1 6€3BO3BPATHLIX NOTEPL OT BUAA M YCNOBMM BO3-
HukHoseHns HC B meTpo.

Marepuansl n metoabl uccnegosanus. [poaranuanpo-
BaHbI AaHHble 0 50 Hanbonee sHaummbix HC B MeTpononute-
Hax Poceuickon Penepaumn 1 3a pybexom s 1939-2018 rr,
npeacTasneHHbie Ha caite wikipedia.org 1 B HoBOCTHOM Nop-
tane PUA «Hosoctu» [5, 6] — tabn. 1.

B mupe 8 1939-2018 rr. 8 YC B MeTpo noctpapanu
10115 yen., nornbnm 928 yen. B exeropHbix locynapcTBeHHbIx
BOKIQAAX O COCTOSHMM 3ALLMTBI HaceneHus 1 Tepputopuii Poc-
cuitckon Pepepaupm OT YPE3BLIYAMHBIX CUTYAUMIH NMPUPOA-
HOro M TEXHOrEeHHOro XOpOKTepO 2] HGY‘-IHbIX rly6J'|l4KOL|,MﬂX He
nposoantcs paspenerns HC B METPO 1 HO OCTANBHOM Xenes-
HOROPOXHOM TpaHcnopTe. Tak, B cTaTbe rpynnbl GBTOPOB NpH-
BEAEHbI AAHHbIE O KOMMYECTBO pa3nuuHbix TMnos YC, umcne no-
rMBLWMX M NoCTpaaaBLKX B HMX B Poccuickon Pepepaumm B
2002-2016 rr. [Mpw 3TOM cpeam TEXHOTEHHbIX ABAPUI ABTO-
PAMM BbigeneHa obLuas rpynna — «ABapum, KpyLLEHHs rpy30-
BbIX 11 MACCAXMPCKMX NOE3A0B, NOE30B MeTpononuteHas [1].

Hamu nposeaeH cTaTMCTMYECKUI QHANM3 AAHHBIX O CAHM-
TApHbIX U 6e3Bo3BpaTHbix notepsx B 1939-2018 rm. 8 YC s
METPOMONUTEHE, KOTOPbIM BKKOYAN: PACYET NAPAMETPOB BA-
pyaLmm NpruaHaKos M t-kputepus CTbloaeHTa ans He3aBMUCH-
MbIX BLIBOPOK; pacyeT AMCNepPCHM CyYaitHoM BennumHsl (F) u
ancnepcuonHblit aHanus (ANOVA). MpueepeHsl cpentune
apudMeTUIECKME BETIMYMHBI U OLLIMBKM CPEAHMX NOKA3ATENE
(M£m); meamara (Me); kBapTUALHLI pasMax NnepeMeHHbIX,
PQABHbIN PA3HOCTU 3HAYeHUH 7 51 u 25-i npouerTunu (IQR).

Pesynbrartel nccneposanms u nx aHanus. [laHHsie, npea-
cTaBneHHble B Ta6N. 2, CBUAETENLCTBYIOT, YTO HaMboNbLKE
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CAHMTApPHbIE MOTEPH 3APUKCUPOBAHBI MPU TEPPOPMUCTHYE-
CKOM OKTE B METPO, HO BTOPOM M TPETbEM MECTe BbIfI CaHM-
TAPHBIE NOTEPU MPH NMOXAPE U ABAPMM MOABUKHOIO COCTABA
cootseTcTBeHHO. [1pu 3Tom Be3so3spaTHbie notepu B 6onb-
Lweit cTeneHn GUKCMPOBANUCH NPU NOXAPE B METPO.

B pesynbTare aHanusa 6uinu onpepeneHs cpegHue 3Have-
HMSI YMCNa NOCTPARABLLMX B Haubonee TunnuHbix HC B MeTpo.
Haubonbluee 4Mcno caHUTApHBIX NOTEPL OTMEYEHO NPH TEP-
POPMCTUYECKMX AKTAX — MPU KPYTHBIX TEPAKTAX OHO COCTAB-
nset 8 cpearem 300 yen. (tabn. 3).

OTMeueHo, 4TO CAHUTAPHBIE NOTEPH B METPO PA3IMUAIOTCS
no xapakrepy 8 3asucimocth ot Buaa YC (asapus nogemkHoro
COCTOBQ, MOXAP, TEPPOPUCTUHECKMIT AKT, ABAPHS MOJBEMHOTO
YCTPOWMCTBA U MHGPACTPYKTYPbI), AEMCTBMS NOPAXAIOLLMX HaK-
TOPOB (B3pbIBHAS BOMHA, TEPMMUECKME MOPAXKEHMS, 30ABIMNE-
Hue) v nokanmaaumn YC (cTaHums, sckanatop, BaroH).

AHanua canutapHbix noteps 8 50 Hanbonee kpynHbix HC
8 Metpo B 1939- 2018 rr. no3sonun paccumntars NporHoaHsle
nokasarenu 6e3BO3BPATHLIX U CAHUTAPHBIX MOTEPb B 3ABM-
cumocty ot xapaktepa YC (cm. Tabn. 3).

BbiseneHo, 4to Haubonblme CAHUTAPHbBIE NOTEPH BO3-
HMKQIOT NpK TeppopucTHyeckom akte. [pu sTom uncnen-
HOCTb CQHUTAPHBIX MOTEPb CYLULECTBEHHO MEHSAETCS B 30BM-
CUMOCTH OT MECTA ero cosepluenus (Tabn. 4).

Tak, npu TepakTe B BAroHe 41cno 6e3BO3BPATHLIX NOTEPD
3HAYUTENBHO MEHBLLE, YEM NPYM TEPAKTE HA CTaHLMK. B 10 e
BPEMS YUCNIO CAHUTAPHBIX NoTepb Gonblue Ha cTaHuMu. LaH-
Hble OTIMYMS ONpefensioTcs NoKanusaumen sapbiea. B 3a-
KPbITOM MPOCTPAHCTBE BATOHA MOPAXEHMS CYLLECTBEHHEE 30
CYET OTPAKEHMS B3PLIBHOM BOMHbI OT CTEH, OAHAKO B3PbIB J10-
KQNM30BAH rPaHULAMK BaroHa [2]. Bapeis Ha cTaHumu, Ha
KOTOPO#t HOXOAMTCS, KOK MPABMIO, Bosbluee YMCIO oAe u
OTCYTCTBYIOT MPENSTCTBUS HA MyTU PACMIPOCTPAHEHMS B3PbIB-
HOM BOJHbI, MPUBOAMT K MOPAXEHMIO BOMBLIErO YUCNa NIOAEH,
HO B TO € BPEMSI K NOBPEXAEHMAM MEHBLLEN CTEMEHM TIKECTH.

MuHHo-B3pbIBHAS TPABMA MMEET CBOM OCOBEHHOCTH — Mo-
CTPOAABLIME, KAK MPABMIO, MOMYHAOT KOMBUHUPOBAHHbIE
PAHEHMs, CXOXHMe NO CBOeH CTPYKType ¢ 6oesoi Tpasmoi [7].
MNpu B3pbIBE B 30MKHYTOM MPOCTPAHCTBE BATOHA METPO JIIOAM
NOABEPralOTCs AENCTBUIO HECKOMbKMX MOPAXAOWMX PAKTO-
poe. [epsbiit pakTop — nnams — oxoru nonyyatot go 0% no-
ctpapasLmx. Bropoi ¢pakrop — 6apoTpaBma 3a cHeT MoBbi-
LWEHMS ACBNEHUS B3PLIBHOM BOMHbI — Habnogaetcs y 100%
nocTpagaswmx. Tpetnin GpakTop — PaHsLLMe CHAPSAAL!, K KO-
TOPLIM OTHOCSITCSI KOK 3/IEMEHTBI COMOTO B3PbIBHOMO YCTPOM-
CTBQ, TOK M YACTH SIEMEHTOB BATOHA, OTOPBABLUMECS 34 CHET
AECTBMS B3pbIBHOM BoAHbI [8—11].

Buisogbi

1. AHanua 50 Hanbonee KpymHbIX YPE3BLIYANHBIX CUTYQ-
umit, npomsowwenwnx s metpo 3a 80 net, nossonun onpege-
NUTb BMAbI KATACTPOG, COMPOBOXAMIOLLMXCS HAMOOMBLIMM
yncnom 6e3BO3BPATHLIX M CAHUTAPHBIX MOTepb — kak B Poc-
CHM, TOK 1 30 PyBEXOM.

2. OtMeyeHo, 4To HaMbonbLIME NOTEPU BOHUKAIOT: COHM-
TAPHBIE — MPU TEPPOPUCTUHECKMX OKTAX; BE3BO3BPATHbIE —
NP1 NoXapax.

3. B YC & MeTpo y nocTpaaaswimnx npeobaanaioT MeXaHM-
YECKME TPUBMBbI 1 OXOTM, O COYETAHWUE MEXAHWUYECKOM TPABMBI
c oxorom Habnopaetcs y 90% nocrpapasumx.

4. C y4yeTOM MACCOBOTO TPABMATM3MA, BO3HMKAIOLLETO
NPU COBEPLLEHNU TEPPOPUCTUHECKUX OKTOB B METPO, KpaiiHe
BOAXHbIMM 30A04AMM OKA3QHMS CKOPOW MEAMLMHCKOM Mo-
MOLUM MOCTPUACBLLMM BAISIOTCS OPraHM3aLMs MEAMLMHCKOM
COPTUPOBKM M NMPOBEAEHMSI MEAULIMHCKOM BAKYALMM, O TAKXKE
OKO3QHWUS 3KCTPEHHOM NCUXONOrMYECKON NOMOLLM.
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Characteristics of irrevocable and sanitary losses in the largest subway emergencies in Russia and abroad

Ta6nuua 1/Table 1
Xapaktepuctuka 6e3803BPATHBIX M CAHUTAPHBIX NOTepb B Hambonee kpynHeix YC B MeTpo Poccum n 3a pybexom

B n , uen./ Losses, I
lon Tth:;Teor ‘-IeCnc l-IC% O6crostensctaa 4C orepn, wen./ Losses, people
Year : EgS Y Tyéoe The circumstances of the emergency 6e38038pATHBIE | CAHMTAPHbIE
site (ES) of ES* Irretrievable Sanitary
1939 |JloHgoH — 1-i  |[dBoitHOM TepaKT B KOMHATAX 3a6bITbIX Belen Ha cTaHumsx «Totrenxam-Kopt-poya»
AHrnus un «Jlectep-Ckaep»
London, Double terrorist attack in rooms of forgotten items at Tottenham Court road and
Britain Leicester Square stations» 0 2
1973 |Jlonnon 1-n  |Tepakt Ha cTaHumm «CnoyH-ckeep»
London Terrorist attack on the station "Sloane square» 1 2
1974 |Mockea — 1-i  |Tepakt — noxap Ha craxumm «[nowaps Pesontouum»
Poccus Terrorist attack-fire at the station Revolution Square 0 76
Moscow,
Russia
1975 |NoHaoH 1- | Tepakt Ha cTaHumm «[puH-napk»
London Terrorist attack at green Park station ] 20
1976 |Jlonnon 1-n  |TepakT Ha cTaHumm «KsHHOH-CTPUT»
London Terrorist attack on the station, Cannon street 0 8
1976 [Jonpon 1-i  |Tepakt Ha cTaHumK «YscT-Xam»
London Terrorist attack on the station "West-ham» 1 11
1976 |MoHgow 1-it  |Tepakr B TyHHene y ctaHunm «Byn-lpun»
London Terrorist attack in the tunnel at Wood Green station» 1 0
1977 [Mockea 1-i  |TepakT — B3pbiB Mexay cTaHumsmu «Mamainosckas» u «[lepsomarickas»
Moscow Terrorist attack — the explosion between the stations [zmailovskaya and Pervo-
maiskaya 7 37
1981 |Mocksa 3-it  |BosHukHOBEHME NOXAPA B AEPEBAHHOM SLUMKE C AKKYMYNSTOPHbIMW BaTapesmm nog,
Moscow BArOHOM Ha neperoHe Tpetbsikosekas — OkTabpbekast
Occurrence of a fire in a wooden box with batteries under the car on the
Tretyakovskaya — Oktyabrskaya stage 7 10
1982 |Mocksa 4-i  |Karactpoda Ha cTaHumn «ABUAGMOTOPHAS» B pe3ynbTaTe NOAOMKM 3CKANATopa
Moscow The disaster at the Aviamotornaya station due to the failure of the escalator 8 30
1987 |Nowpon 3-in |Moxap B meTpo
London Fire in the subway 31 0
1991 |JlongoH 1-i  |[eoiiHoit TepakT: B Noe3fe HA CTAHUMM «XapPOY-OH-3e-Xuin» 1 B METPOAENO
London «Hucaen»
Double attack: in the train at Harrow-on-the-Hill" station and in Nitten depot 0 0
1992 |MonpoH 1-i1  |Tepakt Ha ctanumm «London Bridge»
London Terrorist attack at London Bridge station 0 29
1993 |Cankr-Metep- | 4-i  |Laska B pesynsTaTe BHE3ANHOM OCTAHOBKM 3CKANATOPA
6ypr — Poccus Stampede as a result of a sudden stop of the escalator 1 10
St. Petersburg -
Russia
1994 |Mocksa 2-n  |B teuenne 14,5 4 Ha pasHbix neperorax Cepnyxoscko-TUMMPS3EBCKOM MMHWM NPO-
Moscow nsownu 3 asapum
During 14.5 hours, 3 accidents occurred on different sections of the Serpukhovsko-
Timiryazevskaya line 0 9
1994 |baky — 1-n  |TepakT Ha cTaHumm «20 sHeaps»
AsepbaimxaH Terrorist attack on the station 20th January 14 49
Baku,
Azerbaijan
1994 |baky 1-it  |Tepakt mexay cTaHumsimu «28 mas» u «[aHmxIK»
Baku Terrorist attack between 28 May and Ganilik stations 13 42
1994 [Heto-Mopk — 1-i  |TepakT Ha cTaHumn «PynToH-cTpUT»
CLUA - New The attack on the Fulton street station 0 48
York,USA
1995 |Mapwmx — 1-it  |Cepwus Tepakrtos B MeTpo: 1 — B uione; 2 — B oktbpe
PpaHums A series of terrorist attacks in the metro: 1 - in July and 2 - in October 8 160
Paris,France
1995 |baky 3-in  |Moxap B meTpo
Baku Fire in the subway 289 270
1995 |[Tokuo — 1- | TepakT c NPMMEHEHMEM XUMUYECKOro opyxus (3apuH)
AnoHus A terrorist attack using chemical weapon (sarin) 27 6300
Tokyo, Japan
1996 [Mockea 1-1 | Tepakt — mexay ctaHumsimu «Tynbekasi» M «HaratuHckas» B3opsanock camopenb-
Moscow HOE B3pbIBHOE YCTPOICTBO
Terrorist attack-an improvised explosive device exploded between the Tulskaya and
Nagatinskaya stationst 4 14
1996 |Mapux 1-i  |TepakT B BAroHe
Paris Terrorist attack in the car 4 170
1996 [Cankr- 1-n  |Tepakt mexay ctanumamu «[nowage JlennHa» u «Beiboprekas»
Metepbypr Terrorist attack between the stations Ploshchad Lenina and Vyborgskaya 0 1
St. Petersburg
1997 (Téunucn — 1-i  |TepakTt Ha cTaHumm «duaybe»
Tpyaus Terrorist attack on the station Didube 1 0
Thilisi, Georgia
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Mpononxenue Tabanusi 1,/ Continuation of the table 1

Bug Motepw, uen./ Losses, people
lon Tth:riTe(: Lje(ric yc* O6ctostensctea HC P peop
Year a (EgS) Y Tyé)e The circumstances of the emergency 6e3so3spaTHble | CaHWTAPHbIE
stie of ES* Irretrievable Sanitary
1998 |Mocksa 1-n  |TepakTt — B3pbiB B BECTMOIONE CTAHLMM « [PETbIKOBCKAS»
Moscow Terrorist attack — an explosion in the lobby of the stafion Tretyakovskaya 0 4
1999 [CaHkr- 4-n  |O6pywenne kpbiwn cTanumm «CeHHas nnowans»
I'IeTep6yEr Collapse of the roof of the station Sennaya Ploshchad 5 8
St. Petersburg
2000 [Mockea 1-n  |TepakT — B3pbiB B NOA3eMHOM nepexoae Ha [MyuikuHckon nnowaam
Moscow The terrorist act — the explosion in the underpass at Pushkinskaya square 13 118
2000 |[Tokuo 2-i | CronkHoseHue aByx noespnos 6nus craHumm «Haka-Marypo»
Tokyo Collision of two trains near Naka-Meguro station 5 63
2001 [Mockea 1-n | TepakT Ha cTaHumm «benopycckas»
Moscow The attack on the station Belorusskaya 0 20
2001 |Mowpeans — 1-1  |Tepakr — Ha cTaHumm «beppu» pacnbinéH cnesotouneslii ras
Karapa Terrorist attack-tear gas sprayed at Berry station 0 45
Montreal,
Canada
2003 [Tary - 3-1 |Mogxor, ocyliecTBneHHbIA AyLIEBHOBOMLHEIM
[OxHas Kopes Arson carried out by a mentally ill person 198 147
Daegu,
South Korea
2004 |Mockea 1-1  |Tepakr — B3pbIB HO NeperoHe Mexay CTaHuusmM «AsTozasoackas» 1 «[laseneukasn»
Moscow Terrorist attack — an explosion on the stretch between the stations Avtozavodskaya
and Paveletskaya 41 250
2004 |Mocksa 1-in  |CMmepTHULa coBepliMna TePAKT y BeCTBIONS CTaHLmM «Puxckas»
Moscow Suicide bomber committed a terrorist attack at the lobby of the station Rizhskaya 9 50
2005 |[lonaon 1-1  |YeTbipe cKOOPAMHMPOBAHHBIX B3PbIBA, OCYLLECTBAEHHBIX TEPPOPUCTAMM-CMEPTHH-
London Kamm
Four coordinated suicide bombings 54 700
2006 |Banencus — 2-in  |CocTas nepeBepHyncs BO BpeMst ABUXKEHMS!
Mcnawnms The train rolled over while driving 43 0
Valencia,
Spain
2009 |Bawmnrron — | 2-i |B crosiwmit noesn Bpesancs coctas, ABUIABLUMIACS CIEAOM
CLUA A train crashed into a stationary train 9 76
Washington,
USA
2010 [Mocksa 1- | OBa B3pbia: Ha craHumsx «Jly6aHkas u «[lapk kynbTypbi»
Moscow Two explosions: at the stations Lubyanka and Park Kultury 41 88
2011 |Muhck - 1-it  |Tepakt — B3pbIe Ha nnatpopme cTaHumm «OKTIOpbCKaAs»
Benopyccus Terrorist attack-explosion on the platform of the Oktyabrskaya station 15 387
Minsk, Belarus
2012 |MocksaMos- | 4-it |Asapwus sckanatopa Ha craHummn <Komcomonbekasn»
cow The accident of the escalator on the station Komsomolskaya 0 10
2013 |Mockea 3-it  |[Moxap mexay craHumsimmn «Beixmno» 1 «Pazanckuit npocnekt»
Moscow The fire between stations Vykhino and Ryazansky prospect 0 3
2013 |Mockea 3-it  |[MNoxap B TyHHene mexay craHumamu «OxoTHbi Pag» u «Bubanoteka nmern
Moscow JleHnHa»
Fire in the tunnel between Okhotny Ryad and Biblioteka imeni Lenina stations 0 80
2014 [Mocksa 2-n  |Cxop c penbcos coctasa, cneaosasluero ot ctanumu «[lapk Mobeasi» Ao cTaHumm
Moscow «CnassHckui Bynbeap»
The derailment of a train, en route from the station Park Pobedy to the station
Slavyansky Bulvar 20 Bonee 200
2014 |Ceyn - 2-it  |[Noeap Bpesancs B Apyroi COCTAB, CTOSBLIMIA HA CTAHLMM
IOxHas Kopes The train crashed into another train at the station 0 200
Seoul,
South Korea
2014 |CaHbTbsiro — 1-it  |TepakT okono CTaHLum «DCKy3na MAUTAP» — B3PbIBHOE YCTPOMCTBO C YOCOBbIM Me-
Yunm XQHM3MOM GbINO 3ANIOXEHO B YPHY Ans Mycopa
Santiago, Terrorist attack near the station "Escuela militar" - an explosive device with a time
Chile mechanism was placed in a trash can 0 14
2015 |Crambyn — 1-  |TepakT y cTaHummn «Bayrampasa—Maltepe»
Typums Terrorist attack at “Bayrampasa-Maltepe” station 1 0
Istanbul,
Turkey
2016 |bptoccens — 1-1  |Tepakt mexay ctaHumamn «Manbek» u «LLlyman»
Benbrus The attack between the stations "Malbec" and "Schumann” 20 106
Brussels,
Belgium
2017 |loHgoH 1-1  |Tepakt Ha cTaHumm «IlapcoHc-TpuH»
London The attack on the station, "Parsons Green» 0 29
2017 [Cahkr- 1-i | TepakT — B3pbIB HO CTAHLMM « [EXHONOMUYECKMI MHCTUTYT» —COBMECTHO CO cnacate-
Metepbypr namu B MeTpo pabotanu meguumtckre 6puraast BLIDPM MYC Pocenn
St. PetersEurg Terrorist attack-explosion at the station "Technological Institute —-medical teams of
VCERM of EMERCOM of Russia worked together with rescuers in the metro 16 83
2018 [Pum — Utanus | 4-i1  |O6pyuwenne sckanatopa MeTpo
Rome, Italy Collapse of the subway escalator 0 30
Bcero/Total 928 10115

*TMpumeuanue. Buas HC 8 meTpo (Ha xenesHopopoxHom Tpatcnopte): 1-i — TepakT, 2-i — aBapms NOABMXHOTO COCTABA, 3-it — NoXap, 4-/ — NONOMKA NOABEMHMKA (3¢~
kanatopa), aBapmsi MHGPACTPYKTypb
*Note. Types of emergencies in the metro (on railway transport): 1st-ferrorist attack, 2nd - accident of rolling stock, 3rd-fire, 4th - failure of the lift (escalator), infrastructure accident
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Tabnuua 2/Table 2

Be3so3BparHbie 1 caHUTapHbie noTepu B 3aBucMMocTy ot xapakrepa HYC B metpo

Irretrievable and sanitary losses depending on the nature of the emergency in the metro

Motepu 8 4C, yen./ Losses in emergencies, people
Cha)(rggtct‘at:;iznc?::nae:‘gincy 6essosspatHbie/Irretrievable canutapHbie/ Sanitary
Mzm Me IQR M£m Me IQR

Asapus nogeunxHoro coctasa/Rolling stock accident 12,8%6,1 12,8+6,1 20,0 91,3+36,4 69,5 191,0
Moxap/ Fire 87,0£50,9 | 87,0£50,9 198,0 85,0+43,8 45,0 144,0
ABapHs NOABEMHOTO YCTPOMCTBA U MHPPACTPYKTYpbI/

Lifting device and infrastructure failure 2,8+1,5 2,8+1,5 5,0 17,6%5,1 10,0 20,0
Teppopuctnueckuit akt/Terrorist act 9,2%3,6 9,2+3,6 14,0 263,8+10,7 39,5 98,0

Ta6nmua 3/Table 3

MporHos 6e3803BPATHBIX M CAHUTAPHBLIX NOTEPb B 3ABUCUMOCTH OT XapakTepa YC B MeTpo
Forecast of irretrievable and sanitary losses depending on the nature of the emergency in the metro

Motepu 8 YC, uen./ Losses in emergencies, people
Chcxrgic)tz?s?izwcfg:;\oe;incy canuTapHbie/ Sanitary 6essoaspatHbie/Irretrievable
amanason/range | cpeanme/average | amanasow/range | cpemmme/average

Asapus nogemxHoro coctasa/Rolling stock accident 50-150 100 10-25 15
Moxap/Fire 50-150 85 50-150 90
ABapHs NOALEMHOTO YCTPOMCTBA M UHPPACTPYKTYpbl/

Lifting device and infrastructure failure 10-25 18 0-3 2
Teppopuctnueckuit akt/Terrorist act 250-300 270 5-15 10

Ta6nuua 4/Table 4

Be3so3BparHsie 1 caHUTAPHBIE NOTEPU NPV TEPPOPUCTUHECKOM TKTE B METPO B 3ABMCMMOCTH OT nokanusauum HC

Irretrievable and sanitary losses in a terrorist attack in the metro, depending on the location of the emergency

Motepu 8 YC, uen./ Losses in emergencies, people
Choxrzgt.;tiTjs:Mng:Kmoe;(;ncy 6essosspathbie/ Irretrievable canuTapHbie/ Sanitary
scero/total M£m Me IQR scero/total M#£m Me IQR

Tepakt Ha cTaHumM, =25

Terrorist aftack on the station, n=25 202 8,1£2,7 1,0 13,0 8243 329,7+256,1 69,5 75,0
Tepakr B Baroxe, n=8

Terrorist attack in the car, n=8 90 11,3+4,8 5,5 14,0 620 77,5+32,2 45,0 130,5
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