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ONIWI VWY 9TYINN (Seismic Intensity Scale) 11D 0N NNXYN DO NN MT I NTY
)0 MO0 PO INIVIA DNTR NTPYTY INNRD NDSNND YN NOIND VITOPIRD NIRY NI
Modified ©n DX¥)19N0 MNXMONY NHYH DIV DD HYNIPHNN YW WO MNHIDN MNNONN
European Macroseismic Scale ,27nIN3 9poya vimdwd Snpnn (MMI) Mercalli Intensity
Japan Meteorological Agency seismic -1,20919) 79110 12 v v N9 1PNa H1pnn (EMS-98)
(EMSC) »5n 0-)RMNPND INNINDYON 10790 ,921pna 92 HYypnn (JMA) intensity scale
(USGS) »Xpranxn »mmnn onn 18y EMS-98 050 902 Sy anan Snpnn y1n 5apn

.MMI 0850 nyona

YNOYINN ODIDN NMINAY ©oan NN WX MSK 059909 ninnon noTyn Nbyn DIV a8nn NdNa

AN DNPNN YN DD GOIN INIYD SONNNN NoNaY MmINNDo PN EMS-98 pnonn
NIN2 Y DINNA PPN MIODN INY 1YY DIYWIN DIDI 190N DINDYPY ,NT DYID NIHDNI
MOYY INYYD D0 NDTYN NN

P7von ,oTpnnn X0 (Grinthal, 1998) EMS-98 »Noy NN 090NV NDYHN asnn NPpo
ININ NIND YSI 1D DY ,NIND YD GTvInn MSK 0510 by yww) X1 107021 ,02101 9012 DN

(European Seismological Commission) ESC »1 Sy nnanxd nuyv 1onnn ORI vinwd
210 .1PNONN NYNNA THIN ,NT 020 Y02 DY NOPN MNIN D2 VIDOYD AN NONY MDD
D202 I ONNPNN DNDA ININNN HWID NMT HNIWI 0NN YW NN NI NIN GO
D2 I3 AN DY 0PI YIND YVINDIN JPOINY DIVND T0N NT RYN YTINN DN OINPIIIND
TPIVITIN 11732 22D TPRNPN 7192 12D IRV PNV 11932 NINND 190N P2 NPT NDMOPY
NN HNIYIA DWNIN NMNDIN NYYIND NNINRNN IWITM )5 115 .NADN NN YNTI 21571 I8NDN

HAZUS nnmdvTd pXPYINRD D200 DY MONNoN

JPON INDIY TAND IRNPRD NORYN DX D) YINRD ¥y  EMS-98 mnsiyn 0910 NN 9»apna
12 MIDNY DNMINN PINRILIT NIRYNY NIV INDYPNRN NIRVYY SNONN IRV NORYN P IRNYD
NITYN POINY IWN IMKX 1TYY YITI T DIVN INIYPRND NINYA NINSDIY MWD MONRY
YDNRN TIYL MAII MTNN DY NNIYY Y THI AN, DD 12 NDMPN MINRWYN DY NPHY TN ysam
YD D5PY TN SNP NN NINY YT .NPDNY MDY PNITYD NTPY NNTR MY 1230 qGONIWY
mMava D) NONWN DY ROPL IND NN ,INIYII MINMN NMIPIYN MAYD DNNNAY NINYN DY

P29 TILIN
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NN A
PPN NN DTN DTV ST NX Y20 PPTI MPNNL TIWND W DPIN DHTR DY IR TN
DYINNL MOIWININD MDY MPNNA YOO AYNNM MYNN NMMIDY IWIND Y11 DINY PN
MNMPN MY HY OPI DODINND PN GO INTRD NTYI OTHN HY TPNWUNRT NIIWN WDV
TNPN YPIPT MITIN 2X0 OMIND YT DIPIDN TUN NXINN YT DININNDIDN DIV (X : DOIPOY
NN DYNN ,MPNN HY DXNNNA N XN DXPWINN DY MININN NI DN DY YN
DINY PN DN DTYIN DY WINNY MYNMN DY OOMMT 55157 YNDONPRN YN (A ;YpIp
TNVXNND DOONIY DMPT YY DDINND TYN INNN SYMION YN INT 2NN NPV DNIINY
1N NI ,D21200 DXINND DINN WPRND NN IYHINY IPODIVIIRN P11 NN NI [, ANIN

(Seismic Intensity) D00 NN HY DNNINI

11 ,(USGA) YN INDNN MDININ NN XHONTO DMK DX20Y 295 ,091¥2 DD NINNDNN NN

MOIWN 29031 VIV P Yy (near real time) NON YA IWIRD HID AP YPNN NN NONY
DTPIN IMNX DDINTY YONDIVIN IDIND INMN TIYY ,VITVIRN TPV DWW DD MNMPN NNYPNN
NOIVN NN PIXD ¥ IT NN NNDNA .ANIN NN (WIPRD INKRD NMMNAD MYV IN MPT) 1NNV 93D
DNY NNIT MITITH YPIP MTNN Y Man nposon wr (Wald et al., 1999b, 2006) ShakeMap

(Wald et al., 1999a, Atkinson and Wald, 2007) "Did You Feel It?" no3yn ,mavinn nno o
NN G0N ,TPNRDID NNXIY MY INMKN NNIINNDY NDENN INDONIPNRND YN NOVNP IWN
VPPN MXIRNT NPDIVIINRN YW NWNN NN NN NIIvN WX (Earle and Wald, 2007) PAGER
NON MNPHN YN WA NP PN P21 223D TIMNVYRI NN NP0 NPHRDION MNXIW
19INDY MIPNNA TINNRD NONON WX (FEMA, 2006) HAZUS v nInn nidomd nN7aynd oxmMnN
YR DT I9IND WA DYDY YDIDIN PIIN 9PN ,NPNVN DNIAND NIXN PN NN NN SMND
,2ANIN NDINN GONIY 29D NNTRN NTYID NYIY MYNNN DY MPTM D3PYINI DYV MO0
YIN QUN NN IVARD D25 OTPI PIANY NIVARD 1’1 TENVYNRI DO INNNY MPNNI DMXNNN

STRD NPYI2

-N INNN NYINN T2 HNN MMNDI0 NNXIY OO0 MYSNNI INTN DY HY NN ,INN0N 19N
YN IWNINND NNY DT IYR MY TYND IWIR NT DD DANINNDID NWINI Vi) TP 19
NN AWN DD DAY 92Y SWPN D) INND P10 1N T NYNA .00 DY MMPNRI DN P
MHINY ODIY DMWY MMPHRI MNID MIVY NN INMD DIVN TONNI INYII M NVDN MPTIN

(TYNN2 3.1 PYo NN MY DY

DYVPANY DIWIND IVNINY MYINNN TN TPNRNN NNTRN NTYI INKRD NDXNN GONIY YTININ
DMV PN NININ 22D VNN YN .NTYIN NYI INY DN DN DN DININ DY NTYIN DY



("19) ,NVLYN 791 DXPTD ,YPIP ML) IWNINNY YILN MYNN TN 12 NPNVNY ,01)Iand
95 T 7D DWH OONINPN 1PDM YT ,MNNNN DOWITI TWRI DINIINMN DIOTINND YT HY y8Inn
NPHNY NN PRI NNNN DAPY IWANN (P MNY DMNP) THYNDIDIVN NN YTID GONIV YTIIN MDD
DOWPND PII NMPINN DOWININ NNIAY 1Y) NN DMIPD INNNN DY DDINN L,)D YY I W PRD DY
YN NI GUN NPV MY MY MNTIP MY DOPDN DTN IN INYND 0Ny

NI ,MVY MDIYNY TPUNT 28D NNHNN NMNAY ,NTITH PWONI

MY YD DN NN PN TN HNIYA NMIPHNN MDA YNY 95 NPNDION MNXIYN OIID
995 7972 ,X9NN MY DY NN OYNIA NHDYDN NNXIYN D20 NN PIXD ) MSK n11od naTyn
YN VNP ORIYD ODNNNT NN TPNNNDD PR ,OUND L(TYNNa VNS -POMY MY
DY YUY TUR IRV IWNINNY DVIPR DY AWMNND NN ,NT 0210 D701 DY HNpnmn MOIONIPNRN
NTIVINNN P2 MMNRN OMON ;NN qONIV 193 DY yPN DY v (1988) Shapira >7

,(Feldman and Shapira, 1994) MSK 5w £>59y2 2vin YxIva mnoon nnsiyd (My) mompnn
PIYDY ,1927 MIVN INTRN NTYIL NPHRDION MNNIYN DX TIYD IWUR (1999) AN NN D) T
,<TTND ORIV DY NAPHDID NN 7Y DY DIPNN ININ HY NYOWNN DR TN TWN (2002)
D) T9Y 1YY NHYVPA DP NNONY MMI - wTnn PN 0902 wHnwn Amiran et al. (1994)
Sbeinati et .w7TNN YHPIN OO DIDA HY HRILIA NP NPNDIO MNKIW TIVN WX (1993) OPN
1995 9WN (2005) Guidoboni and Comastri Y28y EMS-92 0510 19w »Yvpa on»nin (2005) al.

MCS 90 Yy 1DPN0N PNDPNN NI IVNINNY MY D)

D»PN MTNND IDINY DN, NPHRDION NNPXIYA NIIWN RYN DLV NYTHINKBND MINYNNN NN
MYTNAND DY NNYN IRIYI VINIWD GTINN 7P YN TNX DIID W12PY Y8IN ,1PN22202) IR
PONY NN YOTYY YN DTN MITYIN DXP1 NN GMIYN DN NYY 15 ,D92pna .ooMm»Ta
IYANY DTN PIORYND DDINNNIN PNINIY MININDID PN YIDOWI DD KRNI YN NOIN
N .O2IYA DD HNIPHRN NDNY IPRNND ,YAPIY DIIDY OXNNA DOY 19INT NDINNN YN )IOND
TN D0 ONY YRNIY DY TIND OMNPHIN DMNYIND NI DNNX O HY NORYN

SYPRN DY MTTINNNA NNOX JPITI ONY MY NIVUY WPRD NIYNN DN IT2 YD DM

NYya 0NN Y2 NINN D) 1D ,NNTN NITYI 29D YN D1N Y2 NNNINT NYNVY PIND PRIYNH
MIYIN DIV NI TY DIINY MNNYN MDD NNYPNA NI 20 NMIVN TYIN ,MINKDY NNTRND DTV
DNIANN NNON L1 DY YN .DDINI YNVIY dMIND IN XMN NNN XD N I MNMNNDY IWNA MmN

NPNRDION MRSV PIORYA YD) XD DTN NTOYIY 01N HOHYa Y



NTaAYN H0N 2
DININRYM TPHDOD NNSIY MNSIDI DDA 0P HNPHNN YWD Y)Y M0 IPD T NoNN1
T INND NIND 1OON MNOID YINYN 1N DMIPNa .LIVINI VI WYWPH PNOIND DINAN
MOONX NIRY NDN D) ORNNAY ORIV WIDYD YR TN O20N IN2) MNIDN P2 IRNYMN
VTN MNOYND NNINS NONY 191 WXIN NN MWD DY MIONY NN HY DDIANND TUN TNN YN

NNOIDN NNNIYN o9 .3
NTIVINN (1 : ©IPdY (Scales) MNDID MNWA NNTN NTYI DY NYTI IN NPHIN NN INND D2IPH DY
TIY PN NTIVINNN OMN 09D NV (Intensity) NN (2 -1 YAIND 0D NNV (Magnitude)
NYIYNY DONMNN ,SWNY To DTV IINNY D1HDIDN DI9HN NN PN XM 19IND INDHDD TTH
NP NINN OHYA DPWIN DY NINNON WX (ML) 0mpn nYia NPT YYD 7172 MIOMOOINN
NTIVIHNL YIDYN N MNINKD 0NV .(Ms) NOLW N (mp) 9 930 0y 1 ,(Short-period)

TYINENY NP TN DINVPADY DN DIVIN NNPXIY DY NDDINN TWN (My) YD701N VININD

NTH NN (DPVIPDT) DT DIIYI) XMON JOINT INDD TPRDON INNIYN 0D |, TPND
Y0 MYOM DA ,DONON ,DTNA 2 DY DNTNN NPYI NIPY DOVPONM BYIIN 1IN
.0%2105 PN NN 5Y DNNNN DIPHRD

D) DY) /TNDIO NHXIY -MPNY HH5 7772 031NN 'Seismic Intensity’ »V¥aN MIYN NAVa
-3 0) MNNWYN ON0 AR NMIID HIPN TNV MDA /TINPDD MDINY D) MPDID PO -

.Macroseismic Scale

NNOITN NNYIYD BT MNNINN 3.1
VIV NOVIND IPYY SONINNDION NYONI VIIWD DTP NPHDON NNXIIYN D201 vindwn
DYNY DY9I¥ NITYA NTTN YPYIN NXOY DY NNTNRND NPYI NN INND NIYINI NN 1IN Mnviva

Ferrari ) mm%10 61 NMINSY NN DOWN ToNNA .DMNON MIPRNIY INNRD DY TAYT1) 0NN
JMusson NNT AINDHNY Y90 ,MNNON MNNIND DY PNVDNN TINY (and Guidoboni, 2000

S5y ¥yNIN INY2 OTPMN 090N | (http://www.earthquakes.bgs.ac.uk/hazard/History _intensity.htm)

Y LVIYH MPOY MIND L1828 MV YA NYNINNY NNTRD NTDYI NINON NNoNa Egen »7

1783 nmywa nwNINNY NNRTRN NDYY Ay Schiantarelli > Yy 199 0P T Y8IN DNTR DY
.DYDN0 YV RIPN NINYL PRIN NTH NININ OV ,MHVIN ,I120Pa



1874 mwa Rossi 1 Yy Ww¥INY mMnon ©o1a by ,19 - NN NHO2 P DNN 1T NVIWI 19 v
Rossi- 9mwn 0210 M09 Junna N 19w wHn 0MIpIinn Mv 1881 nmiwa Forel »1 b
YT HY DT OYID 19V TYWNNL ONMIND P2 viOwa D2IPnY 197 MAT 10 -1 2579 710 Awr Forel

N DT NNIT 90NV 7NN PITN DY DN ,NNIT 10 N2 MOTWN DY) DDIS WX ,Mercalli
795 DNRNNA AN MNDIND TV NP2 WONNN ,DXOPINM NIYOIND PN NN INNY YT VT 790N
NITO MDIAPNN YPIP MXINN DY NIIYN MY NMIXIT 12 705 021010 NN 2NINY Cancani Y80

1252 NYHHD PN MY MITINN ONINY ,1OON

NN NYYNY XD, MYNNN HY RN NNON 1YY WX, DTN NI Sieberg 0o 1912 Mva
NN DMIYY 790N TIY 1T NI MDTY TYHNA .DPD DINMN DPITIND MNYIDY DIDIN NN
NPV MTYT NNOND DN NWNRYN PTY XM (MCS) Mercalli-Cancani-Sieberg »»5n0 nnn

NNPN DT POV

moynn N own WX Wood and Neumann > Dy mONNY N7 O90 03NN 1931 mva
Modified ©919Y WPy 7292 Mercalli nx 15 Yy ypmn ,Sieberg -1 Cancani v 0mnMnwn
SY IMN NXIIPON YN TN NN 090N NX Richter 191y 1956 mwa .(MMI ww MM) Mercalli Scale
NN 1T DD IV DD — NIPO HMINY NINY MTIVINNN DD OY 51251 MY ROY 1D 1Y
DMITYY DXTIDY DINY NMIMIPNA INDNI 1PN INRY .(MMS56) Modified Mercalli Scale of 1956

NP DINNY 09D XY TN, "Modified Mercalli" 000 0915 1 NONY

o1 Yy (MSK o90) onbwn no Medvedev, Sponheuer and Karnik o1 1964 niva
D01N PO ,MSK ,nt 090 .('NX Navy) MO2 Medvedev v anmayy MM56 ,MCS mnoo

Ty MSK 0510 197 191 9NNYY D01 .01 19N IMN PN NPNHDY0N NHNSIVD NOIYND 0»MNd
DYDY 1901

0502 o»»w 1Y (ESC) European Seismological Commission n71301n2 vomn 1988 mwa
Mo”1 NTPRNN 2PN .Griinthal Sy ymwxa MY DAY NXEAP DM 7O ov MSK
PN NN OV NYNNNY DAIPNY NTIAYN NV INID DINAD) NODIN ,ON0N NMINIT DY PTITNn
"European N1 1992 1mwa NNOMO N D07 XLPVN NO . PANITH NNNX T NIY MNNND
121039 OUYN I9IND DIV VIDIYN N 1N INNROY D1 (EMS-92) Macroseismic Scale”
NY911 2 NaDIA .(Griinthal, 1998) EMS-98 X731 1998 Mmwa my91D IWIN XY ,DMNDTY DY

MNSION PN PYRIN XIN DT OO .NINIPN PNPN DD ) NIDIA N DD DY NPNPNRN NN
D»97) DNNON Y9I ,73NNT NMD D D0 VIDOY NPNIN PNINT VNN YN DIPPN



MY 02102 WINOWUN 92) INDID IND NMYN NNITN 29 DY PN DTN NN DINNNN DM
.02y OINN NMNMIPNH NN PNI

YAV MYMNN YV 19PN 1NN NN IRNNDN MNXIY 0N (2004) Michetti et al. nno NNINKRD
DNITY IMRMM INDN WX NNIT 12 -H 25 DT DYD D) .INTRD DY MPY NI
DNPNN HMNDIOPNN DIV MDAPNN

Sieberg- D7D AWUND PRI SVIPRY NIT 6 12 NHXW DD MO ,INTR MDY Dapna
WM 2001 MVA .LPYN DVNOPINY Imamura-lida ©19) PPnn O 199N NN Ambraseys

AN IN MNS MAPN ,MNIT 12 -2 MINRNND NN 0910 DX 18N Papadopoulos - Imamura.
2090 MNKIYN ONOH

7 9910 (IMA) 290 D200 NN ,MTTI NNIT 12 -nD D225 INSIIVD MNOD N°2 ,01N
TPNRDION NN NMINIT DX JIXD NN .NMIYTN MY NNIT 3 121901 NNINKY D DX, 7192 NNIT
1AW 19IND NONMNND MDD NNITN NXIAP L9590 .NTIVINND YIYN 1PXTAND Y TD MMM MDA
D221 PN NN DY NDOANND MMAN NNITN NXIAPY NYWA ,NNTRD NDYI DX WD DOWIN

NN DY MOOANN WX 1O VI maaTn mnsiy 128 V 1o 17 Tnn P by NHYRI Nymn
9272 ©NO M SOTINND T DY MYAP) D190 PN

o>ya 015 DINN MNNYN 3.2
IPov2 vinwy Spnn (MMI) Modified Mercalli Intensity on ©2wya o»d ©3X19)0 MNSION
,2ANINNY THHIN 12 VWM NN HY3pnn (EMS-98) European Macroseismic Scale ,27n9N832
PIY MNNo .19 Y1pnn (JMA) Japan Meteorological Agency seismic intensity scale -
MonY Apya (MCS) Mercalli Cancani Sieberg bn D D) DWNM) 91y AN WKW

.(MSK) Medvedev Sponheuer Karnik -,0"7090 0N

EMS-98 050 902 by anan Snpnn y1n apn EMSC moon D-INYPND INNINDI0N 10900
PNV NNNDON PN ONRIWA MMI 770n2 USGS RPMINKND ONIINDN PNONN DN

.EMS-98 0570 nma »oyw 9021 Nt mrny MSK 0210 9702 by Snpnmn y1n 0P YONMN



NNVID NNYY MNLID P2 NHIRNN 3.3
MTY HY 01PN DAVNIO PAY OP) (1 NYAVA NPINT) DNVWN PRIV MNND P2 NHINNN
T N MANN .DPNY DPX) DMNNI DPNNON INXIYN MNNOY DIVND NVIVS NPN NNTN

Ferrari and Guidoboni ,77&n .(2006) Musson and Cecic ,(2004) Panza Ywn> ,mTay nana
Michetti .10ON> VIV IJINI MNIIDN P2 IWPY IWIR 195N DOYPN MDY MPONY WM (2000)
Environment ) D0 MpHn yav mymn SY mnsiy 020 NNINKD N IUN (2004) et al.
"... due to the level of :Nan 19IX2 MYIN PINAD MOWYN N WS (Intensity Scale, ESI-2007
uncertainty inherent in the structure itself of the macroseismic scales, and in case a
conversion between scales is a step that cannot be absolutely avoided, the best we can do is
Mmoo oon»nn oNv TN to consider all the twelve degrees scales as equivalent

210N 0909 03 1), MCS, MM, MSK EMS : n»97 12 »2a 052pnn

0ONY NHRYY MNDID Pa INNYN :1 NYav
(2009) Musson et al. Tynn

T Seismol

Table 2 Mon-prescriptive guidelines to conversion from five major scales to EMS-98

RF EMS-98  MCS EMS-98 MMI 56 EMS-95 MSE EMS-08 TMA-96 EMS-58
] 1

1 1 | | | | | 1 1 2ord

2 2 2 2 2 2 2 2 2 4

3, 3 3 3 3 3 3 3 3 4oars

4 4 4 4 4 4 4 4 4 5

5 5 3 3 3 3 3 ] SL f

5] ] fi [ fi fa fi fi a0 7

7 fi 7 T 7 7 7 T 6L 8

g Taor & 8 8 8 8 8 8 611 Qarl0

9 o 9 9 a a a a 7 11

10 -4 10 10 10 10 10 10

11 1

12

12 2 12

|
b=

AThis intensity is defined in such a way that it relates to phenomena that do not represent strength of shaking, e.g. those due
to surface faulting, or reaches a saturation point in the scale where total damage refers to total damage to buildings without
antiscismic design



NN MINHYN PINY 3.4
JMPNRN DNORY ,MPT NMD) NI NYY) D2I1Y2) XIND INTIN DNPNN MDDIOIPNN YTNHN NOON
MNXWN DY 19N NPX ITIY HSAPINNDIN 2NN VDLV PN NT YN TNIYN PN INND
LINITN NP SYSNN OND I9IND MINT NPT DINORY 1IN 1PN ININKRY TY .NPHODN
T2 N8) (T NADI) OPINIVIT NIORYN ,NDNTY TD .0ITVINN NYIT VINIWN T12) ININKRD DN
DN N E)aln! v VITVINN NNV PNINODY PNRN
NN OVM2N NONWN  http://www.seis.mni.gov.il/heb/questionnaire.asp?SendDate=&Send Time
;2 OTPN oNwN  http://www.earthquakes.bgs.ac.uk/questionnaire/EqQuestPagel.html  9nNa
DTN PONWN  http://earthquakescanada.nrcan.gc.ca/dyfi-lavr/unknown-inconnu-eng.php

.71 http://asc-india.org/menu/felt-india.htm

N> 2008 mwa 7w ESC 010 n71ona ydn ,nm N my>Tna EMS-98 050 Y1N INND
NP NNPN DY VOMM ,NNPX MPTH D21 YIDOIYH DXTNN TIDY NVIWI YNDDNIPRND NIRY

N nMINN Whttp://seismologist.co.uk/ESC_internet_macroseismology.html - oxnna Nmay

1’2 MOP 1M IMNWYND IWANY (NP12YD DININA 2-/71 NADI ,MININ NDI 1-1 NAD)) TNNN NORYNY
IMN OO MNY MAYY NNY MPTHN YN Ty D) 11,091y DY MNMPHNI MNY MDY
MR

METNN MIPON 4

YN VINIYY 919NN MDD OO N 4.1
DYDY DN MNNON NPPDY DHDDN NHRSID MNID DY HNLODNN MNNANNN NYNI

EMS-98 "Ry VRN D200, ONIWI ¥InOwh NYWYN NPNIVAN SNV PLIY NDYHN 02w vindva
NP VNN PITIWNN ,OTPNNN KIN IRNPRN ONON .(MMI) UTN Yopn - XPINND DHOM

MNIN D52 WIDWY (N NODI) TAX NORY MDY ESC »1 Dy ININKD nwyivw 1onnm 00N
MOIN2 VIIYY DINNN INPIINNRD BIDN ,TPRND IT MIYIND TN ,NT B0 DDA DY NN

INIWI NON D92 NVOPY WX HAZUS oovwnann

NN T DY ONDD IPRNDN YN NVWP D NNDYN IWUN ORIV vidOwa MNon NyNa
Ny 029Y 7ayna nomn L, EMS-98 050 v »yoyy MSK 0210 n7yona nmowyd mncnood
Y120 MNNANN PONND

ONIWI DANN NN TY NIN DRIV GTVNNN PVXDIVINRN OO0 NYIP 20 NP 2WN Npov
ININND DWID N/IT DNIWI DN DWO DTN IR VI ,27NIND IN NN 0NN OIMT

10



YYYNN 1PONNY DIVHD INWYD P2 70N DT XYNL YDHNN IORPIINND DD IN ORNPNN 0902
YIINY DMVDIN N2 MNND 90N P2 NPT NHMPY N JN INPN 95 .OYIN NT DINNA ¥INA
GYAN TN 12 12D TPRMPN M2 PAY ORIV NNTIPN IRNDD TPYNID NDY NOND D)

2 PO WA MOTIN MY OMT,NINN IN T .IN 2570 ANNNY NNIND

VNI DN vidwH Ty (Griinthal, 1998) EMS-98 »N9Y71RN D201 NN DYDY D102
712025 YOINNND YA ,NNPNI DID2IPN DMN2NA PIID DNMNN NY DD INKND ,NNIND IMNX NOND
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EARTHQUAKE QUESTIONNAIRE

The following questionnaire collects information on earthquake effects. It’s also useful to know if you did not
feel the earthquake. Please report on what you observed and what was observed by others nearby (if any), e.g.
in the same or adjacent buildings. Do not include effects from other locations that you read about in news
reports.

Personal information

Name:
Phone number:

Date of earthquake: |.....] Time: [...]

Did you feel the earthquake?
Yes [ ]— Please fill in all sections below
No [ ]1— Please fill in Section A below

SECTION A — WHERE YOU WERE
1. At the time of the earthquake, where were you?
The address you were in during the earthquake:

Street. ..oov e No........o. (0315 2 Country.........oenne Zip code............
Outdoors [1] Basement
Indoors [ If so, which floor? ............. Total number of floors in the building......
Stationary vehicle [] Moving vehicle [1 Other.......ooovviiiiiiiiiiiiiinnn,

2. What were you doing?
Sitting/ Lying down [1] Standing/ Moving around (standing, working, driving, etc.) [ ]
Sleeping and slept through it [ ] Sleeping and was woken up [1]

3. Did other people nearby feel the earthquake?
Nobody noticed it [ ] A few or some did (less than a third) [ ]
Most people noticed it (a third to two thirds) [ ] Almost everyone noticed it (more than two thirds) [ ]
I don't know whether other people noticed it or not/ No-one nearby [ ]

SECTION B — EFFECTS ON PEOPLE
4. What best describes the shaking?
Nothing perceptible [ ] Heard noise but felt no shaking [1]
Very weak shaking [ ] Weak shaking [1]
Moderate shaking (as if a heavy truck passed nearby) [ 1]
[]
[]

Strong shaking  (as if a heavy object hit the building)
Violent shaking  (All around)

5. What was your reaction, were you frightened?
No reaction [1 Very little reaction [] Excited but not alarmed [ ]
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A bit frightened [1 Very frightened [1] Extremely frightened [1

6.  Where you were, did anybody run outdoors in fright?
No-one[ | Oneortwo[ ] Few[ ] Many[ ] Most|[ ] Everyone [ ] Don't know [ ]

7. Was it difficult to stand or walk? Was your balance disturbed?
No [ 1 Yeslittle [ ] Yes, it was difficult to keep in balance [ ] Don’tknow | ]

SECTION C— EFFECTS ON OBJECTS, BUILDINGS, ETC
8. Did you observe any of the following things?

No  Vslight Slight Moderate A lot All Don't know
Windows/doors rattled [] [1] [] [] [] [] []
Crockery or other light objects rattled [ ] [1] [1] [1] [ ] [] []
Objects swung from side to side [ ] [1] [1] [1] [1] [] [1]
Doors swung opened or closed [ ] [] [1] [1] [ ] [] []

Hanging objects (Pictures, chandeliers, etc.) moved askew

[] [] ] [] [] [] []
Pictures fell off the wall [] [1] ] [] [] [] []
] [] [] [] []

Books or similar light objects fell from shelves or tables, etc.

[] [] ] [] [] [] []
Heavy furniture/appliances shifted out of place

[] [] [] [] [] [] []

Liquids in bowls, vases, etc., disturbed or spilled out

[] [] [] []
Furniture/appliances toppled over [] [1] [1] [1]
Water tanks and solar heaters on roofs toppled over

[] [] [] [] [] [] []

[
[
Small unstable objects shifted or fell [ ] [ ] [
1
[

9. Did you observe any of these types of damage to buildings?

No  Vslight Slight Moderate A lot All Don't know

Cracks to interior plaster or tiles [] [1] [1] [ ] [ ] [] []
Fall of plaster from walls or ceiling [1] [1] [1] [ 1] [] [] []
Fall of ceiling tiles/ light fittings [1] [1] [1] [1] [ ] [] []
Cracks to exterior walls [] [1] [1] [1] [ ] [] []
Windows cracked or broken [1] [1] [1] [1] [ 1] [] []
Damage to chimneys [] [] [] [] [] [] []
If you did observe any damage, what was the building made of?

Brick [ ] Stone [ ] Concrete [ ] Steel [ ] Wood [ ] Other/don’t know [ ]
and was it built before the 1950s? [ ] Between the 1950s and 1980s? [ ] After the 1980s? [ ]

10. Did you observe any major structural damage, such as collapse of house walls, separation of parts of
buildings, buildings shifted from foundations?
No [ ] Yes[ ] Don’tknow [ ]

11. Did you observe any damage to free-standing walls (garden, field) or similar?
No[ ] Vslight[ ] Slight] ] Moderate[ ] Alot[ ] All] ] Don't know [ ]

12. Have you any other comments about the effects or damage of the earthquake that you want to describe?
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TABLE III

Short characterization of the earthquakes

Intensity
I. Only recorded by seismographs.
IT. Only felt by individual people at rest.
II1T. Only felt by a few people,
Iv. Felt by many people. Dishes and doors rattle.
v. Fanging objects swing, many sleeping people awake.
VI. Slight damages in buildings and small cracks in plaster,
VII. Cracks in plaster, gaps in walls and chimneys.
VIII. Wide gaps in masonry, parts of gables and cornices fall down.
IX. In some buildings walls and roofs collapse, landslips.
X. Collapses of many buildings, cracks in ground up to widths of 1 m.
XI. Many cracks in ground, landslips and falls of rocks.
XII. Strong changes in the surface of the ground.
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Definitions of intensity degrees

Arrangement of the scale:
a) Effects on humans
b) Effects on objects and on nature
{effects on ground and ground failure are dealt with especially in Section 7)
c) Damage to buildings

Introductory remark:
The single intensity degrees can include the effects of shaking of the respective lower intensity
degree(s) also, when these effects are not mentioned explicitly.

I. Not felt
a) WNot felt, even under the most favourable circumstances.

b) No effect.
c) No damage.

II. Scarcely felt

a) The tremeor 15 felt only at 1solated instances {=1%) of individuals at rest and in
a specially receptive position indoors.

b) No effect.

) Mo damage.
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III. Weak

a) The earthquake is felt indoors by a few. People at rest feel a swaying or light trembling.
b) Hanging objects swing slightly.
c) No damage.

IV. Largely observed

a) The earthquake is felt indoors by many and felt outdeors only by very few. A few people
are awakened. The level of vibration is not frightening The vibration is moderate. Observers
feel a slight trembling or swaying of the building, room or bed, chair etc.

b) China, glasses, windows and doors rattle. Hanging objects swing. Light furniture shakes
visibly in a few cases. Woodwork creaks in a few cases.

c) No damage.

V. Strong

a) The earthquake 1s felt indoors by most, outdoors by few. A few people are frightened and
mn outdoors. Many sleeping people awake. Observers feel a strong shaking or rocking of
the whole building, room or furniture.

b) Hanging objects swing considerably. China and glasses clatter together. Small, top-heavy
and/or precariously supperted objects may be shifted or fall down. Doors and windows
swing open of shut. In a few cases window panes break. Liquids oscillate and may spill from
well-filled containers. Animals indoors may become uneasy.

c) Damage of grade 1 to a few buildings of vulnerability class A and B.

VL. Slightly damaging

a) Feltby most indoors and by many outdoors. A few persons lose their balance. Many people
are frightened and run outdoors.

b} Small objects of ordinary stability may fall and furniture may be shifted. In few instances
dishes and glassware may break. Farm animals (even outdoors) may be frightened.

c) Damage of grade 1 is sustained by many buildings of vulnerability class A and B; a few of
class A and B suffer damage of grade 2; a few of class C suffer damage of grade 1.
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VII. Damaging

a) Mostpeople are frightened and try to run outdoors. Many find it difficult to stand, especially
on upper floors.

b) Furnitore 15 slufted and top-heavy furniture may be overturned. Objects fall from shelves
in large numbers. Water splashes from containers, tanks and pools.

c) Many buildings of vulnerability class A suffer damage of grade 3; a few of grade 4.
Many buildings of vulnerability class B suffer damage of grade 2; a few of grade 3.
A few buildings of vulnerability class C sustain damage of grade 2.
A few buildings of vulnerability class D sustain damage of grade 1.

VIII. Heavily damaging

a) Many people find it difficult to stand, even outdoors.

b) Furniture may be overmumned. Objects like TV sets, typewriters etc. fall to the ground.
Tombstones may occasionally be displaced, twisted or overturned. Waves may be seen on
very soft ground.

c) Many buildings of vulnerability class A suffer damage of grade 4; a few of grade 5.
Many buildings of vulnerability class B suffer damage of grade 3; a few of grade 4.
Many buildings of vulnerability class C suffer damage of grade 2; a few of grade 3.

A few buildings of vulnerability class D sustain damage of grade 2.

IX. Destructive

a) General panic. People may be forcibly thrown to the ground.

b) Many monuments and columns fall or are twisted. Waves are seen on soft ground.

c) Many buildings of vulnerability class A sustain damage of grade 5.
Many buildings of vulnerability class B suffer damage of grade 4; a few of grade 3.
Many buildings of vulnerability class C suffer damage of grade 3; a few of grade 4.
Many buildings of vulnerability class D suffer damage of grade 2; a few of grade 3.
A few buildings of vulnerability class E sustain damage of grade 2.

24



X. Very destructive

c) Most buildings of vulnerability class A sustain damage of grade 5.
Many buildings of vulnerability class B sustain damage of grade 5.
Many buildings of vulnerability class C suffer damage of grade 4; a few of grade 5.
Many buildings of vulnerability class D suffer damage of grade 3; a few of grade 4.
Many buildings of vulnerability class E suffer damage of grade 2; a few of grade 3.
A few buildings of vulnerability class F sustain damage of grade 2.

XI. Devastating

c) Most buildings of vulnerability class B sustain damage of grade 5.
Most buildings of vulnerability class C suffer damage of grade 4; many of grade 5.
Many buildings of vulnerability class D suffer damage of grade 4; a few of grade 5.
Many buildings of vulnerability class E suffer damage of grade 3; a few of grade 4.
Many buildings of vulnerability class F suffer damage of grade 2; a few of grade 3.

XII. Completely devastating
c) All buildings of vulnerability class A, B and practically all of vulnerability class C are

destroved. Most buildings of vulnerability class D, E and I are destroyed. The earthquake
effects have reached the maximum conceivable effects.
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8 Short form of the EMS-98

The short form of the European Macroseisnuc Scale, abstracted from the Core Part, is intended to
give a very simplified and generalized view of the EM Scale. It can, e g., be used for educational
purposes. This short form is not suitable for intensity assignments.

EMS Definition Description of typical observed effects
intensity (abstracted)
I Not felt Not felt.

II Scarcely felt | Felt only by very few individual people at rest in houses.

1 Weak Felt indoors by a few people. People at rest feel a swaying or light
trembling.

IV Largely Felt indoors by many people, outdoors by very few. A few people

observed are awakened. Windows, doors and dishes rattle.

v Strong Felt indoors by most, outdoors by few. Many sleeping people
awake. A few are frightened. Buildings tremble throughout.
Hanging objects swing considerably. Small objects are shafted.
Doors and windows swing open or shut.

VI Slightly Many people are frightened and mn outdeors. Some objects fall

damaging Many houses suffer slight non-structural damage like hair-line
cracks and fall of small pieces of plaster.

VII Damaging Most people are frightened and run outdoors. Furniture is shifted
and objects fall from shelves in large numbers. Many well bualt
ordinary buildings suffer moderate damage: small cracks in walls,
fall of plaster, parts of chinmeys fall down; older buildings may
show large cracks in walls and failure of fill-in walls.

VIII Heavily Many people find it difficult to stand. Manyv houses have large

damaging cracks in walls. A few well built ordinary buildings show serious
failure of walls, while weak older structures may collapse.

IX Destructive | General panic. Many weak constructions collapse. Even well
built ordinary buildings show very heavy damage: serious failure
of walls and partial structural failure.

X Very Many ordinary well built buildings collapse.

destructive

X1 Devastating | Most ordinary well built buldings collapse, even some with good
earthquake resistant design are destroved.

XIT Completely | Almost all buildings are destroyed.

devastating
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EARTHQUAKE QUESTIONNAIRE

The following questionnaire collects information on earthquake effects. It’s also useful to know if you did not
feel the earthquake. Please report on what you observed and what was observed by others nearby (if any), e.g.
in the same or adjacent buildings. Do not include effects from other locations that you read about in news
reports.

Date of earthquake: | .....] Time: [...]

Did you feel the earthquake?
Yes [ ]— Please fill in all sections below
No [ ]— Please fill in Section A below

SECTION A - WHERE YOU WERE
1. At the time of the earthquake, where were you?
Address (including POSt/ZIP COAL). ... vuunenini ettt e eaeeeaans

Outdoors [] Indoors [ If so, which floor? .........

Stationary vehicle [] Moving vehicle [ ] Other ......ooovviiiiiiiii,
2. What were you doing?

Sitting/ Lying down [1] Standing/ Moving around [1]

Sleeping and slept through it [ ] Sleeping and was woken up [1]

3. Did other people nearby feel the earthquake?
Nobody noticed it [ ] A few or some did (less than a third) [ ]
Most people noticed it (a third to two thirds) [ ] Almost everyone noticed it (more than two thirds) [ ]
I don't know whether other people noticed it or not/ No-one nearby [ ]

SECTION B — EFFECTS ON PEOPLE
4.  What best describes the shaking?

Nothing perceptible [ ] Heard noise but felt no shaking []
Very weak shaking [ ] Weak shaking [1]
Moderate shaking [] Strong shaking []
Violent shaking [1
5. What was your reaction?
No reaction [1 Very little reaction [1] Excited but not alarmed [ ]
A bit frightened [1 Very frightened [1] Extremely frightened [1
6.  Where you were, did anybody run outdoors in fright?
No-one[ ] Oneortwo[ ] Few[ ] Many[ ] Most[ ] Everyone [ ] Don't know [ ]
7.  Was it difficult to stand or walk?
No [] Yes [ ] Don’t know [ ]
SECTION C - EFFECTS ON OBJECTS, BUILDINGS, ETC
8. Did you observe any of the following things?
No  Vslight Slight Moderate A lot All Don't know
Windows/doors rattled [] [] [] [1] [] [] []
Crockery or other objects rattled [ 1] [1] [1] [1 [1] [ 1] [ 1]
Objects swung from side to side [ ] [] [] [] [] [] []
Doors swung opened or closed [] [] [] [1] [1] [] []
28



Pictures moved askew [] [] [1] [ ] [] [] []
Pictures fell off the wall [] [] [] [1] [1] [] []
Small unstable objects shifted or fell [ ] [] [] [1] [ 1] [ ] []
Books or similar fell from shelves etc [ ] [] [1] [1] [] [] []
Furniture/appliances shifted out of place|[ ] [] [1] [1] [1] [] []
Furniture/appliances toppled over [] [] [1] [1] [ ] [] []

9. Did you observe any of these types of damage to buildings?

No  Vslight Slight Moderate A lot All Don't know
Cracks to interior plaster [ ] [] [] [] [] [ ] []
Fall of plaster from walls or ceiling [] [1] [1] [1] [] [] []
Fall of ceiling tiles/ light fittings [1] [1] [1] [1] [ 1] [] []
Cracks to exterior walls [ ] [] [] [1] [1] [] []
Windows cracked or broken [] [] [1] [] [] [] []
Damage to chimneys [] [] [] [] [] [] []

If you did observe any damage, what was the building made of?
Brick [ ] Stone [ ] Concrete [ ] Steel [ ] Wood [ ] Other/don’t know [ ]
and was it:  Built in the 1950s or later? [ ] Built before the 1950s? [ ]

10. Did you observe any major structural damage, such as collapse of house walls, separation of parts of
buildings, buildings shifted from foundations?
No| ] Yes[ ] Don’tknow [ ]

11. Did you observe any damage to free-standing walls (garden, field) or similar?
No[ ] Vslight{ ] Slight[ ] Moderate[ ] Alot[ ] All] ] Don't know [ ]

12. Have you any other comments about the effects of the earthquake that might be useful?
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Abstract

This work examines the various seismic intensity (macroseismic) scales and earthquake
questionnaires that are in a common use around the world and proposes the preferred scale
to be adopted in Israel. The scales in practice nowadays are the European Macroseismic
Scale (EMS-98), the Modified Mercalli Intensity (MMI) mostly in the US, and the Japanese
Meteorological Agency scale (JMA). In accordance, the European-Mediterranean
Seismological Center (EMSC) collects macroseismic data from the public on the base of
the EMS-98 and the United States Geological Survey (USGS) on the base of MMI. The
Israeli literature published so far shows some preference towards the MSK scale, which

was the base for developing the EMS-98.

Of all scales, it appears that the EMS-98 (Griinthal, 1998) is the most advanced, detailed
and updated one, and therefore is the proposed scale for use in Israel. This is also supported
by the recent initiative driven by the European Seismological Commission (ESC-2008) to
formulate a uniform earthquake questionnaire for use in Europe on the base of the EMS-98.
Another important consideration is the degree to which the failure of Israeli buildings
during an earthquake is similar to the failure of European structures. Nevertheless, there is
no practical experience as such in Israel. At the most, some traditional building practices
were imported from Europe to the Levant, mostly during historical times. This however,

can not hold for modern times.

In addition, it is also proposed to adopt the associated EMS-98 questionnaire. Comparison
with the Israeli questionnaire in use by the Seismological Division at the Geophysical
Institute of Israel (GII) shows that it lacks many important questions and needs an update.
In order to assure uniformity and continuity in evaluating the data collected for past
earthquakes as well as for future ones, it is important to preserve the key questions that

appear in the Israeli questionnaire while changing into the modern one.

In order to widen the potential public capable of filling questionnaires about local
earthquakes, we also present its version in English and Arabic, the other common

languages in Israel.
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