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Marnuty bl 10 OBEPXHOCTHBIM BOJHaM (M, M, ) HPOKO MPUMEHATUCH JIIs XapaKTEPUCTUKHI BETTUYHMHbI
3eMIIETPSICEHUM U U1 UX COMOCTABJIEHUS C IPYTMMHU OYaroBbIMH IMapaMeTpaMu, TAKUMHU KaK NPOTAKEHHOCTh
MOBEPXHOCTHBIX Pa3pbIBOB U BETUYHMHA ITOABMKKH 110 HUM. O1HaKo B Hauase 70-X ro10B ObLIM BBEACHBI TOHSITHS
celicMuueckoro MomenTa (M) 1 MOMEHTHOM MarHuTyabl (M ) Kak Oosiee yHUBEPCANIbHBIE XapaKTEPUCTUKH
BEJIMYUHBI 3eMJIETPSICEHUs. BbIJI0 yCTaHOBIEHO, UTO JUISl 3€MJIETPSICEHUN YMEPEHHOM BEIMYMHBI 3HAUECHUS
M_ u M, uncienHo 6u3Ku (B CpeHEM, XOTA U ¢ OOJIBLUIMM Pa3dpoCoM), a Uit KPYIHEHIINX 3€MIIETPSCEHUH
(M >7.5-8.0) 3HaueHus M, HachIIalOTCs, U, COOTBETCTBEHHO, UX 3HAYCHHs M_ TOIKHBI OBITH MEHBIIIE,
yeM 3Hauenus M . Onnako, comocrtasiss omyOnukoBaHHble oumeHkn M (M) ¥ M COBpeMEHHBIX
KartacTpouyecKkux 3emieTpsceHuid, Takux kKak Benuyanckoe B Kwurae 12.05.2008 r., mwnmu Typenkux
06.02.2023 r., 175 KOTOPBIX 00a 3HAYEHUS OMPEICNISIUCh HEMOCPEACTBEHHO, Mbl OOHAPYX WU OOpaTHbIE
COOTHOIIEHHUS — MX 3HaYeHUs M_ Obun mycTh He3HAYUTENBHO (Ha 0.1-0.2 eAMHUIBI MATHUTY/IBI), HO BCE XKE
BBIIIIE, YEM COOTBETCTBYIOIIME 3HAYECHUS M .

AHanu3 onmyOJMKOBAHHBIX 3HAYEHUN MAarHUTYZ JUIS 3€MJIETPSICEHUH, 3aperuCTPUPOBAHHBIX C Hayaia
XX Beka u mocne 1960 r. mokaszan, 4To y KpyImHEHIITNX 3eMIIETPSICEHUM, TPOU3OIIEIITNX BHE 30H CYOYKIIUU
WM HaJl HUMU, KaK, HallpuMep, HerTyOOoKHe KOPOBBIE 3eMIIETPSCEHUsI Ha 3amaJHoM nolepexne SnoHuw,
3Ha4eHuss M_ JIEHCTBUTEIBHO YaCTO CIIETKA MPEBBIMIAIOT 3HAYCHUsE MOMEHTHOW MarHuTyisl M . B 1o ke
BpeMs, OOLIEMHUPOBOE COOTHOIICHUE MEXKIY STUMHU MapaMmeTpaMH, MOJydeHHoe 0e3 pa3iesieHHs] Ha 3TH
TUIBI COOTBETCTBYET TAaKOBOMY, XapaKTEpPHOMY MMEHHO JUIsl 3€MIIETPSICEHUN B 30HAX CyOIyKIMH, TIe
3apErUCTPUPOBAHO OONBIIMHCTBO TAKUX 3eMIIETPsACEHUH. ClIelyeT OTMETHTD, YTO MATHUTY IHBIE IIKANIBI M_
1 M , HECMOTPS Ha CXOJICTBO YHUCICHHBIX 3HAYCHUM, XapaKTEPU3YIOT Pa3HbIE MApaMETPhl 3eMIICTPACECHH:
M — Bcro paboTy, NPOM3BENECHHYIO B OYare 3€MJIETPACEHHH, a M — SHEPIuio, U3JIy4EeHHYIO U3 OYara B
BUJIE YIIPYTUX KoJieOaHUW. MOKHO MPEeanoNoKUTh, YTO y KPYIMHEHIIINX 3eMIETPSCEHUN, MPOUCKOIAIIUX
B MOIIHOH U 0oJiee MPOYHON KOHTHUHEHTAIbHOW KOpe, Ha FeHEepaluio yIpyrux KoiebaHuil pacxomyercs
Oomblas 10 OOUIel SHEPTUH, YeM Y 3eMJIETpsICeHUN B 30HaX cyOnykuuu. C NpUKIaTHON TOUKH 3pEHUS
(Hanmpumep, mpu oO1IeM CEHCMUYECKOM PAaHOHUPOBAHKH ) 3TO HAJ0 YUUTHIBATH MPU ITEPECUETE B MOMEHTHBIE
MAarHuTy/ibl 3HAaYCHUH M KPYIIHEUIINX 3eMIIETPSICCHUI PAHHE-UHCTPYMEHTAIbHOTO IEPHO/IA, J1JIs KOTOPBIX

ObLIM OPEIENICHBI U OMYOIMKOBaHbI MMEHHO 3HaueHus M_ (M, ).
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Surface wave magnitudes (M, M ,,) were commonly used to characterize earthquake size and to compare it
with other parameters of an earthquake, such as surface rupture length and displacement. In early 70th, however,
seismic moment (M) and moment magnitude (M, ) were introduced as the more universal characteristics of an
earthquake size. It has been found that M_and M values are numerically more or less similar (on average with
large scatter) for the moderate-size earthquakes, while for the largest (M >7.5-8.0) earthquakes M saturates,
so that their Ms values should be lower than M . However, comparing published M_ (M, ) and M_ estimates
for modern catastrophic earthquakes, for which both values were derived directly, such as the 12.05.2008

90



Tpurrepusie 3¢ dexTs B reocucremax (1822 mas 2026 r., Konmomua, Poccust)

Wenchuan earthquake in China, or the 06.02.2023 earthquakes in Turkey, we found an opposite trend — their
M_ values were slightly (for 0.1-0.2 magnitude units) larger than corresponding M values. The analysis of
published magnitude values for earthquakes recorded both since the beginning of the XXth Century and since
1960, revealed that M_ values of largest earthquakes which sources are located outside the subduction zones
or just above them, like, for example, shallow crustal earthquakes at the western coast of Japan, indeed are
often slightly higher than corresponding M values. At the same time, the global M —-M _ relationship derived
without such division is governed by the tendency typical of the subduction zones where vast majority of
largest earthquakes have occur. It should be noticed that the moment magnitude and surface wave magnitude
scales, despite similarity of the corresponding values, characterize different parameters of an earthquake. M|
characterizes total energy released in the earthquake source, while M_ characterizes energy radiated from the
source by elastic waves. It can be assumed that for very large earthquakes that occur in thick and more rigid
continental crust the portion of the total energy radiated in the form of the elastic waves is higher than for
such earthquakes in the subduction zones. For practical applications (e.g. general seismic zoning), such effect
should be taken into consideration when converting M of largest earthquakes of the early instrumental period,
for which just M_ (M) estimates had been measured and published, into M.
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