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W#WD����%D8N0SDF\DD�MDDJDLWN�*D7QDD 

JD7 SLUPDD1D YDDL<D�N VDUDVDU,�VD0�\DD
%D,<D1D ��$DL1D��\DDSR[DD�MDDVW �
PDDR]D �- ���� ��

6DL#W6DDOD, �- ���� ���
PD4\DPD �- ���� ���
KODND �- ���� �¸����($0GDMDR)
LNUNDR/ �- ���� ��¸����($0GDMDR)

HPD?��-���~������SCW,LGQD�$W,�LNUNDR/� <�����
HPD?��-���~������SCW,LGQD�

VaDRW��http://neic.usgs.gov/neis/eqlists/eqstats.html

VaDRW��http::/www.nicee.org/nicee/EQReports/Bhuj/isoseismal.html 
%D8N0SUDR4DN�VD0NOSQD
$DL1D�
EDD04DNDPD�L6D[D1D

�
SLUPDD1D�$DL1D�W,YCDWD�PK1DMDR�ND\D?

%%DD88NN00SS PPDDDDJJDD ��GG66DD��NN VVDD88FFDDQQDDDD

SDLU%DDL<DN�6DEG
S5TYD,F\DD� $0WU0JDDW� SCVWU%D0JDDF\DD� M\DD� LED0G8SDVD8QD� *DVDU1D� VDX�� KDRWR� �\DDODD�

%D8N0SQDD%D,� � LN0YDD�$SDLVWN� (focus or hypocenter) $VDR� PK7ODR� MDDWR, $DL1D� \DD�
LED0G8F\DD� %D8S55<]DYDU,OD� `4YD�� &RGLED0G8ODD�$L4DNR0G� (epicenter)� $VDR� VD0EDDR4D1\DDW� \DRWR�

($DN5W,� �)� $L4DNR0GCDSDVD8QD� %D8N0SQDD%D,F\DD�$0WUDVD� QDD%D,\D� .DROD,� (focal depth)

$VDR�PK1DWDW, MDR�%D8N0SDPDX/R�KDR1DD-\DD�LYDQDD6DDFD,�6D#\DWD�PDDRMD1\DDFDR�HN�PDK�YDDFDR�SCDFDOD�
(parameter)�$DKR��$QDRN�LYDQDD6DNDU,�%D8N0SD0FD,�QDD%D,�@TD/�$VD8QD�%D8N0SDFD,�QDD%D,\D�
.DROD,����LNPD,SR[DD�GR.,OD�NPD,�$DKR��$L4DNR0GCDSDVD8QD�NX]O\DDK,�>LF&W�VTD/DPD4D,OD�
$0WUDVD�$L4DNR0GC,\D�$0WU�(epicentral distance) $VDR�PK1DWDW� 

NX]O\DDK,�PDDR]\DD�PDX�\D�%D8N0SDF\DD�(PK1DMDRFD, PDX�\D�KDGUD, Main Shock)
$D4D,�$DL1D� QD0WU�$QDRN� ODKDQD� %D8N0S� *D'8QD� \DRWDW�� �\DDS2N,� PDDR]\DD� %D8N0SDF\DD$D4D,�

KDR1DD-\DD�ODKDQD�%D8N0SD0QDD�S8YD�N0S�(Foreshocks)�$DL1D��\DDQD0WUF\DD�%D8N0SD0QDD�@�WUN0S
(Aftershocks)�$VDR�PK1DWDW��

�

SLUPDD1D��
%D8N0SDF\DD� SC�\D[D�$DNDUDFDR� VD0�\DD�PDN PDDRMDPDDS� PK1DMDR� %D8N0SDFDR� SLUPDD1D� KDR\D��

3CDDR�� FDDOD�VD�� LU6F7U� \DD0QD,� *DRWODRO\DD� QDDR0G,� .DOD,ODSCPDD1DR� $) %D8N0SPDDSN� (%D8N0SDPDX/R�

KDR1DD-\DD�MDLPDQD,F\DD�N0SQDD0F\DD� QDDR0G,) @SNU1DDF\DD�VDKD\\DDQDR�HNDFD� L]ND1D,� QDDR0G1\DDW�
$DODRO\DD %D8N0SODKU,0FDD� WU0JD� $D\DDPD� KD� ODKDQD� %D8N0SDSR[DD� PDDR]\DD� %D8N0SDVDD],� MDDVW�

$VDWDR; $DL1D�ED) HNDFD�%D8N0SDVDD],, %D8N0SPDDSN�\D0aDQDR�G8UF\DD�$0WUDYDU,OD� PDDRMDODRODD�
WU0JD�$D\DDPD�KD�NPD,�$0WUDYDU,OD�WU0JD�$D\DDPDDSR[DD�NPD,�$VDWDR��\DD�QDDR0G,FDD�$%\DDVD�
NRO\DDQD0WUFD� �\DDODD�SX=R� SLUPDD1D� PDDRMD1\DDVDD],� VD4\DD� PDDR]\DD�SCPDD1DDYDU� PDDQ\DWD�SDYDODRODR�
LU6F7U�SCPDD1D W\DDU�NU1\DDFD,�SCRU1DD� LPD/DOD,��KR�SCPDD1D� %D8N0S�$DORD.D0YDU�$D4DDLUW�
$VD8QD� �\DDW� $L4DNR0GC,\D� $0WU� $DL1D� %D8N0SODKU,0FDD� WU0JD� $D\DDPD� \DD0FDR� HNPDRND0YDU�
$VD1DDUR� $YDOD0EDQD� \DD0FDD� $0W%DD�YD� NRODD� MDDWDR�� LU6F7U� SCPDD1DDVD� VTDDLQDN� SLUPDD1D
(local magnitude) $VDR�GR.,OD�VD0EDDR4DODR�MDDWR� \DDL6DYDD\D�>WUK,�$QDRN�SLUPDD1D,\D�

SCPDD1DR�MDVDR�N,�ND\DD�WU0JD�SLUPDD1D, %D8S5<]WU0JD�SLUPDD1D�$DL1D�WU0JD�`MDD��SLUPDD1D >��
$LVW�YDDW�$DKRW��\DD�VD0�\DDYDDFDN�SLUPDD1D,\D�SCPDD1DD0QDD�YDUFD,�LN0YDD�.DODFD,�$6D,�PD\DD�

GD� QDVDWR; H.DG\DD� ODKDQD6DD� %D8N0SDFDR� SLUPDD1D� $JDG,� 6D8Q\D� LN0YDD� @1DR� GR.,OD� $VD8�
6DNWR�

SLUPDD1DDW,OD�(M) ����$0NDFD,�YDD= PK1DMDRFD�GKDS7�$L4DN�WU0JD�S,�$D\DDPD�
$DL1D� VDXPDDUR� ��� S7,QDR� $L4DN� `MDR�FDR� @�VDMD�QD� G6D�LYDWR�� @GD�� M���� F\DD�
%D8N0SDPDX/@�VDLMD�W� -DDODROD,� `MDD�� K,� M��� F\DD� %D8N0SDF\DD� ��� S7� MDDVW� $VD8QD�

M����F\DD��%D8N0SDF\DD��VDXPDDU�R�������(§��x��) S7�MDDVW�$VDWR��\DD�`MDR�S2N,�

EDU,FD6D,� `MDD� @<1DWRPD4\DR� �SD0WLUW� KDRWR� $DL1D� .'ND0F\DD� %DC06DDVD� NDU1D,%D8W ]UWR�

$DL1D� (VDXG2YDDQDR) \DD�`MDR�FDD�$JDG,� ODKDQDVDD�$06D� %D8N0SODKU,0F\DD� VYD�SDW� %D8S5<]DODD�
KDGUR�GRW�PDDR]\DD�$0WUDYDU�SVDUWDR�$DL1D�VD0UFDQDD0QDD�[DLW�NUWDR��(WXPKDODD�PDDLKW�KDRWR�

ND0�? M����\DD�%D8N0SDPDX/R�@�VDLMD�W�KDR1DDU,�`MDD��K,����� PD4\DR�LKUDRL6DPDD�6DKUDYDU�

7DN1\DDW�$DODRO\DD�$1DXEDDA0EDHYD=,�$VDWR!!)  

W,YCDWD�

%D8N0SDFD,� W,YCDWD� PK1DMDR� H.DG\DD� L]ND1DF\DD� SC�\D[D� KDG-\DD0FDR� JDX1DD�PDN PDDSQD�

NU1\DDFDR� VDD4DQD� $DKR, $DL1D� �\DDVDD],� UDRPDQD� PDDR]R� $DN'R� LQDL6FDW� NU1\DDW� $DODR�
$DKRW��W,YCDWRFD,�$QDRN�SCPDD1DR�@SODE4D�$DKRW��GDRQD�VDDPDDQ\DS1DR�YDDSUDW�\DR1DDU,�SCPDD1DR�
PK1DMDR�VDX4DDLUW�PDUNROD,�W,YCDWD�(MMI) SCPDD1D�$DL1D�HPD?�HVD?�NR��(MSK)�SCPDD1D�

\DD� GDRQK,� SCPDD1DD0PD4\DR� EDU,FD� VDPDDQDWD�$VD8QD� GDRQK,� GR.,OD� I (VDYDD�W�NPD,� MDD1DYD1DDUD)

SDVD8QD�XII�(VDYDD�L4DN�%D,<D1D) S\D�0W�PDDS1\DDW�\DRWDW��W,YCDWRFD,�SCPDD1DR�W,QD�SCNDUF\DD�

LYDL6D<7� OD[D1DD0YDU� $D4DDLUW� $DKRW� PDQDX<\D� $DL1D� SCDL1DPDDaD0F\DD� MDDL1DYDD, >PDDUW,0YDU�
KDR1DDUR� SLU1DDPD� $DL1D� VD%DDRYDWDODF\DD� LQDVDJDD�W *D'8QD \DR1DDUR� EDGOD�� W#WD�� PD4\DR�
HPD?�HVD?�NR��SCPDD1DDYDU,OD�VIII�F\DD�W,YCDWRFDR�YD1D�QD�NU1\DDW�$DODR�$DKR���

%D8N0SDGUP\DDQD� LQDULQDUD/\DD� L]ND1DD0F\DD� W,YCDWRF\DD� LYDYDU1DDVD�$DODR.,\D� S4GW,QDR�

VDPD%D8N0SUR<DRF\DD� (isoseismals)� VYD�SDQDR� G6D�LYD1\DDW� \DRWR, K,� UR<DD� PK1DMDR� %D8N0SDF\DD�

VDPDDQD�W,YCDWRF\DD�VTD/D0QDD�MDDR'1DDU,�UR<DD�KDR\D�($DN5W,��). 

�

$L4DNR0GC

$L4DNR0G,\D�$0WU
LYDYDL[DW
L]ND1D 

QDD%D,\D�
.DROD, 

%D8N0SQDD%D,

$DN5W,����PD8/ SDLU%DDL<DN�6DEG

SCVWU%DC06D

VDD4DDU1DS1DR� %D8N0SD0FDR� �\DD0F\DD�$DNDUDYD�QD� LYDLYD4D� JD7D0PD4\DR� YDJD,�NU1D�NRODR� MDDWR

(W#WD��). S5TYD,WODDYDU�HND�YD<DD�W�KDR1DD-\DD�SC�\DRN�JD7DW,OD�%D8N0SD0FD,�VDUDVDU,�VD0�\DD�
\DD� W#�\DDW� G6D�LYD1\DDW� $DOD,� $DKR; �\DDQDXVDDU� HND� YD<DD�F\DD� NDODDYD4D,W� VDUDVDU,QDR�
S5TYD,WODDYDU�HNWU,�PDDR]D�%D8N0S�KDRWDRFD� 

IX

VIII

X

VII
$DN5W,����VDPD%D8N0SUR<DD�QDND6DD�VDQD������%D8MD�(%DDUW) %D8N0S���������

(HPD?�HVD?�NR��W,YCDWD� 

%D8N0SUDR4DN�VD0NOSQD
$DL1D�
EDD04DNDPD�L6D[D1D 



W#WD����HPD?�HVD?�NR��SCPDD1DDQDXVDDU�VIIIF\DD�W,YCDWRF\DD�KDG-\DD0FDR�LYDYDU1D 

W,YCDWD�VIII- >PDDUW,0FDD�LYD4YD0VD 
($) W,YCD� L%DW,/ 4DDVW,�$DL1D� *DEDUD7�� PDDR7UNDU� FDDODYD1DD-\DD� Y\D#W,� LYDFDOD,W�

KDRWDW��NDK,� L]ND1D,� -DD'D0F\DD�ID0G\DD�WX7WDW��$YDMD'�ILQD�FDU�GR.,OD�
VDUNWR� LN0YDD� $06DW�� @OD7WR�OD7N1DD-\DD� LGY\DD0FDR� NDK,� SCPDD1DDW� QDXNVDDQD�
KDRWR�

(ED) VD,�(C)�S4GW,F\DD�NDK,�>PDDUW,0FDR (DR1D,���LN0YDD�NDK,0FDR� (DR1D,���FD,�[DLW�
KDRWR� ED,� (B) S4GW,F\DD� NDK,� >PDDUW,0FDR (DR1D,� �� FDR� $DL1D� H� (A)�
S4GW,F\DD� $QDRN� >PDDUW,0FDR (DR1D,� �� FD,� [DLW� SDRKDRFDWR� N4D,N4D,� SD>�SFDR�
MDDR' WX7WDW�� VPDDUN� $DL1D� YDDVWX� KODWDW� LN0YDD� �\DD0QDD� S,/� S'WDR��
TD'J\DDW,OD�GJD'�@ODTDODR�MDDWDW��GJD',�L%D0W,�NDRVD/WDW� 

(N) SDRN/� $DL1D� W,YCD� FD=1D,F\DD� YD/1DDF\DD� UV�\DD0YDU� OD*DX� %DXV.ODQD� KDRWR��
MDLPDQD,PD4\DR�NDK,�VDR07,PD,7U��0G $6DD�%DRJDD�S'WDW��WODDYDDW,OD�SD1D,�JD=8/
KDRWR� QDYD,QD�MDODD6D\DD0FD,�LQDLPD�W,�KDRWR� NDRU'\DD�LYDK,U,0QDD�SD1D,�ODDJDWR�LN0YDD�
%DUODRO\DD� LYDK,U,� NDRU'\DD� S'WDW�� $QDRN� L]ND1D,� SD1\DDFDD� SCYDDK� $DL1D�
�\DDF\DD�SDW/,PD4\DR�EDGOD�KDRWDW� 

7,S� 

*
H (A) SCNDU�VD0UFDQDD�- JDCDPD,1D�EDD04DNDPDR, ED,�(B) SCNDU�VD0UFDQDD�- VDD4DR�
GJD',�EDD04DNDPD, VD,�(C) SCNDU�VD0UFDQDD�- @�WPDLU�\DD�EDD04DODRO\DD�>PDDUW, 

*
HNRU,, NPD,�– MDYD/SDVD��%; SX<N/�– MDYD/SDVD���%;  EDKXWD06D,�–
MDYD/SDVD���%

*
(DR1D,���QDXNVDDQD�– TDDR',IDU�[DLW; (DR1D,���[DLW�– VDD4DDU1D�[DLW; (DR1D,���
[DLW�– PDDR],� [DLW; (DR1D,� �� [DLW�– LYD4YD0VD; (DR1D,� �� [DLW�– VD0S81D��
LYD4YD0VD�(LYDQDD6D)

�

W#WD����LYDLYD4D�W,YCDWRF\DD�KDG-\DD0�GUP\DDQDFDR�@FFDWPD�%D8�YDU1D 

HPD?�HPD?�$D\D��
(MMI) 

V VI VII VIII IX X 

@FFDWPD�%D8�YDU1D�
(g) 
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IITK-BMTPC %D8N0S PDDJD�G6D�N VD8FDQDD�o �
S5<]�¢���SLUPDD1D�$DL1D�W,YCDWD�PK1DMDR�ND\D?

PD8/�IUN� SLUPDD1D�LYD�4G�W,YCDWD��
%D8N0SDF\DD� $DNDUDFDR� PDDRMDPDDS� PK1DMDR� SLUPDD1D� KDR\D�� TDDR'#\DDW, SCVWU%CD06DDPDX/R�

@�VDLMD�W� -DDODRO\DD� LYDN5W,� `MDR�F\DD� SCPDD1DDYD�QD� %D8N0SDFDD� $DNDU� PDDRMDWD� \DR1DR� 6D#\D�
KDRWR�� \DDFDD� $TD� $VDD� N,� HND� %D8N0SDF\DD� *D7QDRVDD],� �\DD� %D8N0SDFDR� SLUPDD1D� KR� HN�

HNRU,�PD8O\D�$VDWR��GXVDU,N'R, W,YCDWD�K,�%D8N0SDPDX/R�H.DG\DD�LYDL6D<7�L]ND1D,�LQDPDD�1D�

KDR1DD-\DD�KDG-\DD0F\DD�@JCDWRFDR�LQDG6D�N KDR\D��VS<7S1DR, $L4DNR0GCDF\DD�MDYD/,OD�@JDCWD K,�
GXUF\DD� $0WUDSR[DD� MDDVW� $VDWR�� PK1D8QD, HNDFD� LYDL6D<7� SLUPDD1DDF\DD� %D8N0SDGUP\DDQD�
YDRJDYDRJD/\DD�L]ND1D,�YDRJDYDRJD/,�W,YCDWD�MDD1DYDWR��

\DD� IUNDVD� $L4DN� VS<7S1DR� VDPDMD8QD� *DR1\DDVDD],, $DS1D� HND� LYD9XW� EDOEDFDR�

@GDKU1D� SDK8\DD� ($DN5W,� �). ���� YDA7F\DD HND� EDOEDF\DD� MDYD/,OD� VTDDQDDYDU,OD�
SCND6DPDDQDWD�K,��\DDSDVD8QD�G8U�$VDODRO\DD�VTDDQDDSR[DD�MDDVW�$VDWR��MDRYKD�EDOED�����YDA7

`MDD��@�VDLMD�W�NUWDR, �\DDYDR/,�HND�LYDL6D<7�L]ND1D,�SCND6DDFD,�W,YCDWD�(LN0YDD�O\DXPDRQD�

PD4\DR� PDDRMD1\DDW� \DR1DDU,� SCND6DPDDQDWD) EDOEDFDR� YDA7RMD� $DL1D� EDOEDSDVDXQD� �\DD� L]ND1DDFDR�

$0WU�\DD�GDRQD�EDDED,0YDU�$YDOD0ED8QD�$VDWR��>TDR, EDOEDFDD�$DNDU�(����YDA7) %D8N0SDF\DD�
SLUPDD1DDSCPDD1DR�$VD8QD� �\DDL]ND1DFD,�SCND6DPDDQDWD� PK1DMDR�H.DG\DD� L]ND1DF\DD�%D8N0SDF\DD�
KDG-\DD0F\DD�W,YCDWRFD,�VD8FDN�$DKR��
%D8N0S,\D�VD0NOSQDDPD4\DR�SLUPDD1D�$DL1D�W,YCDWD

KD�SC6QD� QDRKPD,� LYDFDDUODD�MDDWDR� PDD-D, >PDDUW�����SLUPDD1DDFDD�%D8N0S�VDKQD�N��

6DNROD�ND0? SU0WX�, M����F\DD�%D8N0SDPDX/R�LQDULQDUD/\DD�L]ND1D,�KDG-\DD0FD,� LQDULQDUD/,�
W,YCDWD� LQDPDD�1D� KDRWR� $DL1D, �\DDPDX/R� LQDULQDUD/\DD� L]ND1DF\DD� >PDDUW,0QDD� KDR1DDU,� [DLW�

GR.,OD� YDRJDYDRJD/\DD� SCNDUFD,� $VDWR�� PK1DMDR, .UDR.UFD� VD0UFDQDD� $DL1D� >PDDUW,� \DD�

%D8N0SDFD,� W,YCDWD� VDKQD� N�� 6DN1\DDF\DD� G5<7,QDR� VD0NLOSW� NU1\DDW� \DRWDW� SU0WX,
LWW#\DD6DD� �\DDF\DD� SLUPDD1DDVDD],� QDDK,�� @FFDWPD� %D8�YDU1D (Peak Ground 

Acceleration), PK1DMDRFD, N0S SDYDWD0QDD� MDLPDQD,QDR� $QDX%DYDODRODR� NPDDOD� �YDU1D� KR�
MDLPDQD,F\DD�N0SQDD0FD,�@JDCWD�PDDRMD1\DDFDR�HN�PDDS�$DKR��MDLPDQD,G?YDDUR�$QDX%DYD1\DDW�\DR1DDU,�
HPD?�� HPD?�� (MM) W,YCDWD� $DL1D� @FFDWPD� %D8�YDU1D� \DD0F\DDPD4\DR� NDK,� $0GDLMDW�

$QDX%DYDDL4D<],W� SUVSUVD0ED04D� @SODE4D� $DKRW� (@GD�, W#WD� �)� @GDKU1DDTD�, VDQD�

�����F\DD�%D8MD�(%DDUW) \DRTD,OD�%D8N0SDW�VDPD%D8N0S,\D�[DRa�VIII F\DD�$0WJD�W $QDX%DYDODR�

JDRODRODR� @FFDWPD� %D8�YDU1D�����g- ����g >WNR�$VD1\DDFD,� 6D#\DWD�$DKR�� WTDDLS,

VD4\DD�MDLPDQD,F\DD�LYD4YD0VDNDUN�KDODFDDOD,�PDDRMD1\DDVDD],�W,YCD�%D8�KDODFDDOD,�QDDR0G1DD-\DD� 

S8YD,��-DDODRO\DD�%D8N0SDF\DD�PDDLKW,F\DD�$D4DDUDYDU, JD7RQDEDJD� $DL1D�LU6F7U�\DD�
GDRQD�6DDVa	D0QD,������PD4\DR�%D8N0SDFDR�VTDDLQDN�SLUPDD1D�ML (local magnitude) $DL1D�
$L4DNR0GC,\D�[DRaDW,OD�W,YCDWD�I0 \DD0F\DDPD4D,OD�HN�$0GDLMDW�VDPD,NU1D�VDDGU�NRODR�WR�$VDR�
ML § 2/3 I0 + 1 (KR� VDPD,NU1D� YDDSU1\DDVDD],, W,YCDWRFDR� UDRPDQD� $DN'R� �\DDF\DD� VD0ODJQD�

$URLEDN� $DN'\DD0QD,� SCLWVTDDLSW� NU1\DDW� $DODR� $DKRW, @GD�, W,YCDWD� IX PK1DMDR�

���). WVDRFD�>WUK,�$QDRN�6DDVa	D0QD,�$QDRN�VDXaR�VDDGU�NROD,�$DKRW� 

����YDA7 EDOED

3CD.U�SCND6DPDDQD
(����O\DXPDRQVD)

VDD4DDU1D�SCND6DPDDQD
(���O\DXPDRQVD)

$04DXN SCND6DPDDQD�
(��O\DXPDRQD)

MDYD/

G8U

$DN5W,����LYD9XW EDOEDFD,�$0WUDPDX/R�NPD,�KDRW MDD1DDU,�SCND6DPDDQDWD

VD0GL%D�\D�VDDLK�\D��
��LU6F7U�VD,�HI?�, (����), HLODPDR07U,� LVDVPDDAODDAMD,, 'EOD8��HFD?� CI,PDQD�$DL1D�
N0SQD,, Q\DX\DDAN�, $PDRLUND�(>0L'\DQD�U,LSC07 >QD������EDD\D? \DXURL6D\DD�SLEODL6D0JD�KD`VD�
SCD�LOD�, QDYD,�LGOOD,)
��http://neic.usgs.gov/neis/general/handouts/magnitude_intensity.html

��VTDDS�\D�$L%D\DD0LaN,�SLU%DD<DD�NDR6D, %DD<DD�VD0FDDODQDDOD\D, PDKDUD<7��6DDVDQD, PDX0ED>� 

ODR.N: VD,��YK,��$DU��PDXLW�, %DDUW,\D�SCD29DRLJDN,�VD0VTDDQD�NDQDS8U, NDQDS8U, %DDUW�
� SCD\DDRMDN: EDD04DNDPD�VDDLK�\D�$DL1D�SCD29DRLJDN,�VD0YD4D�N PD0'/, QDYD,�LGOOD,, %DDUW 
$QDXYDDG: 6DX%DGD�$��JD'NU¡�ND\D�NDU,�$L%D\D0WD¡�VDDYD�MDLQDN�EDD04DNDPD�LYD%DDJD¡�

� PDKDUD<7��6DDVDQD 
SLU[D1D: 'DA� HPD?��HPD?� EDVDDRODR, PDDMD,�$L4DY\DD�\DDWD, YK,��$DU��VD,��>��,
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