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GENERAL BULLETI N | NFORVATI ON

The National Centre for Geophysical Research is a governnmental agency
establ i shed 1975 in Lebanon by the National Council for Scientific
Research (CNRS). The nission of the Centre, anong other assignnments,

is the nmonitoring of seismc activity within the national territory.
Currently, the national seismc network is under deploynent; it has been
officially registered as GRAL, an acronym for Ceophysical Research Arrays
of Lebanon. Station coordinates and status are given bel ow.

Since 1993, the Centre has been participating in a regional initiative
by the UNESCO and the USGS known as RELEMR, i.e. Reducing Earthquake Losses
in the Eastern Mediterranean Region

Wthin this franework, the Centre routinely contributes to the database
set up for this purpose and maintained by the Euro-Mditerranean

Sei snol ogi cal Centre (EMSC). For coherence, the Centre has

adopt ed the reconmended sei sm ¢ anal ysis system SEl SAN devel oped by
Jens Havskov and Lars Otenpller fromthe University of Bergen, Norway.

The localization programcurrently used for |ocating earthquakes is
Hypocenter (Lienert et al.,1986). Plane parallel |layers are assuned
for local and regional events, while the IASPElI travel tine tables are
used for distant events.

The velocity nodel used for all |ocal and regional events is the one
currently adopted by the RELEMR initiati ve.
P-wave vel ocity depth to top of |ayer
(kmsec)O (km
6.2 M 0.0
6.8 M 14.0
8. 05 34.0
8. 25 50.0
8.5 M 80.0

Magni tudes are calculated fromthe coda duration. The coda wave magnit ude
is estimated via the formul a:

M = 0.08 + 1.63 * |0gl0(T) + 0.0009 * D.

where T is the coda duration (sec) and Dis the epicentral distance (km.
The coefficients above were adopted at the outset of our Centre in 1980
and thus are still in use for the sake of continuity.

Al'l avail able coda val ues are used for magnitude cal cul ati ons. No station
corrections are used for either travel tines or nmagnitudes cal cul ations.
The Vp/Vs velocity ratio used in both | ayered nodels above is 1.74.

As a general policy, neither depths, nor epicenters, are fixed unless stated
otherwi se since this mght restrict later use of the data. Consequently,
sone event l|ocations might be unrealistic such as zero depth earthquakes

or teleseismc locations off by 1000 km However, the |ocations are based

on the available data and reflect the localization procedure and the nodels
used.



STATI ONS USED

The stations |listed bel ow are operated by the National Centre for
Ceophysi cal Research. They constitute the basic setup of the Nationa
Sei sm ¢ Network of Lebanon

However, readings from other cooperating agencies are also used in

| ocating the events and thus nore stations nmay appear in the event lists
than in the station list; it is worth nentioning the systematic use of
arrival tinmes fromthe Cypriot seismc network CSS and the Syrian seisnic
network SNSN in order to constrain events corresponding to an active zone
of f the Lebanese shorelines.

STATI ON LATI TUDE LONG TUDE HEI GHT(m) NAVE COMVENTS

BHL 3354. 25N  3539. 25E 1000 BHANNES Opened May 1980
HWQ 3416. 68N  3556. 78E 1161 HAWQA Opened Jan 2001
VATL 3329. 32N 3519. 78E 5 MVATARI H Opened Nov 2000
FKH 3414. 13N 3624. 11E 1170 FAKEHEH Schedul ed 2003
RCY 3329. 08N  3549. 13E 1360 RACHAYA Schedul ed 2003
DVWR 3323. 13N 3524. 08E 420 DVEI R Schedul ed 2003
u

MACROSEI SM C DATA

Macrosei smc data, if available, are included in the bulletin.

MONTHLY EPI CENTER MAPS

Maps will be found on the |ast page.

ELECTRONI C PUBLI CATI ON

This provisional bulletin will be available for downl oad in pdf fornmat on
http://ww. cnrs. edu. | b/ geophysi cal resear ch/
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Abbr evi ati ons:

TI ME
LAT:

Oigintine in UTC (hr. nin. and sec.) or data file onset

time if event is not |ocated.

Latitude of epicenter

Longi tude of epicenter

Focal depth in kiloneter (trailing F indicates fixed depth)
GRL throughout the bulletin, aka. Geophysical Research Lebanon
Up to 3 different nmagnitudes can be given followed by type and
and reporting agency, e.g. 3.1 MC GRL - coda nagnitude cal cul at ed
according to GRL standard paraneters.

Root nean square val ue of travel tinme residuals

Station code

Conponent; S:short period, L:long period, B:broadband.

Epi center distance (km

Azimuth fromsource to station

Phase; The first letter characterizes onset E(nergent) or

| (npul si ve)

Polarity ( C for conpression, D for dilatation )
Hour

M nut e

Seconds

Resi dual (seconds)

Si gnal duration in seconds

Ground Amplitude (0.5*(peak to peak)), (nn) at period PERI
Peri od where anplitude I s neasured

Back azinmuth (station to event)

Back azi muth residual

Appar ent phase velocity (knisec)

Wei ght of phase in the |ocation

An asterisk before the phase arrival tinme inplies a potential
timng error. If an S phase is read, differential
S-Ptinmes will be used in the hypocenter |ocation.



August 1 2004 Hour: 21:2238.9
Magnitudes: 4.0MC REL

STAT CO DI ST AZI PHASE P
HWQ) Sz374.4 214 EPN

HAMQ SN374.4 214 SN

BHL Sz423.8 214 EPN

BHL SE423.8 214 SN

MATL Sz478.9 214 EPN
August 2 2004 Hour: 7:2933.3
Magnitudes: 2.3MC REL

STAT CO DI ST AZI PHASE P
BHL Sz34.65 119 I PG

BHL SN34.65 119 ISG

HWQ) Sz62.07 67 IPG

HAMQ SN62.07 67 |ISG
August 3 2004 Hour: 5:34 1.6
STAT CO DI ST AZI PHASE P
BHL Sz EPN

H\Q Sz EPN
August 3 2004 Hour: 13:1131.9
STAT CO DI ST AZI PHASE P
MATL SZ EPN

BHL Sz EPN

BHL SE SN

H\Q Sz EPN

HAQ SN SN
August 4 2004 Hour: 3:1 89
STAT CO DI ST AZI PHASE P
MATL SZ EPN

BHL Sz EPN

BHL SN SN

H\Q Sz EPN

H\WQ SE SN
August 4 2004 Hour: 4:1948.2
STAT CO DI ST AZI PHASE P
MATL SZ EPN

BHL Sz EPN

BHL SN SN

H\Q Sz EPN

HAWQ SE SN

August 4 2004 Hour: 18:57494
Magnitudes. 2.56MC REL

STAT
BHL
BHL

HAQ
HAQ

August 5 2004 Hour:

CO DI ST AZI
S739. 29 150
SE39. 29 150
Sz47.11 81
SE47.11 81

PHASE P
I PG
I SG
I PG
I SG

1:9 90

Magnitudes. 2.4MC REL

STAT
BHL
BHL

HAQ
HAQ
MATL

CO DI ST AZI
S732.26 268
SE32. 26 268
S740. 50 353
SE40. 50 353
SZ78. 34 233

PHASE P

Lat:

37.10N Lon:
SECON TRES
32.69 2.7
3.85 -4.0
36.73 0.6
22.57 4.0
39.68 -3.2
34.06N Lon:
SECON TRES
39.73 0.8
42.37 -0.7
42.21 -1.1
51.61 0.9
SECON TRES
21. 34
21. 41
SECON TRES
17. 02
17. 11
34.18
17. 25
36. 96
SECON TRES
51. 82
51.13
7.97
52. 66
10. 40
SECON TRES
31.55
31. 09
47.93
33.17
51. 66
34.21N Lon:
SECON TRES
56.48 0.2
1.21 0.0
57.59 0.2
2.85 -0.4
33.92N Lon:
SECON TRES
14.75 -0.1
19.16 0.0
16.05 0.1
21.14 0.0
21.44 0.0

38.22E Depth: 15 Agency: REL Regional
Rms: 3.2 secs

CODA AMPL PERI

BAZ ARES VELO WI

PRPPR
(olololele]

35.33E Depth: 0 Agency: REL Local
Rms: 0.9 secs

CODA AMPL PERI
21

CODA AMPL PERI

CODA AMPL PERI

315

CODA AMPL PERI

247

CODA AMPL PERI

253

BAZ ARES VELO W
300 1 16.8

ololo)e]

1.
1.
1.
1.

Agency: REL Regional
BAZ ARES VELO WI

Agency: REL Regional
BAZ ARES VELO WI

Agency: REL Regional
BAZ ARES VELO WI

Agency: REL Regional
BAZ ARES VELO WI

35.44E Depth: 15 Agency: REL Local
Rms: 0.3 secs

CODA AMPL PERI
28

BAZ ARES VELO W
238 -91 9.7

OO OO0o

1.
1.
1.
1.

36.00E Depth: 16 Agency: REL Local
Rms: 0.0 secs

CODA AMPL PERI

26

BAZ ARES VELO W
.0
.0
.0
.0
.0

RPRRRE



August 7 2004 Hour: 10: 045.6
Magnitudes. 2.5MC REL

STAT CO DI ST AZI

BHL
BHL

HAQ
HAQ

S741. 22
SN41. 22
SZ746. 76
SN46. 76

PHASE P
152 1 PG
152 1SG
83 I PG
83 1 SG

August 8 2004 Hour: 12:42 31.3
Magnitudes. 3.8MC REL

STAT CO DI ST AZI

VATL
BHL
BHL

HAQ
HAQ

August 9 2004 Hour:

S7117.5
S7168. 5
SN168. 5
S7216. 1
SN216. 1

PHASE P
6 | PG

9:2835.7

Magnitudes: 2.6MC REL

STAT
BHL
BHL

HAQ
HAQ

August

CO DI ST
Sz52. 30
SN52. 30
S752. 52
SN52. 52

10 2004

AZI PHASE P
275 1 PG
275 1 SG
332 |1 PG
332 1 SG

Hour: 15: 256.0

Magnitudes: 2.6MC REL

STAT CO DI ST AZI

BHL
BHL
HAQ
HAQ

August

S729. 37
SN29. 37
SZ37. 84
SN37. 84

11 2004

PHASE P
163 | PG
163 1 SG
69 I PG
69 1 SG

Hour: 15:48 16.4

Magnitudes: 4.8MC REL

STAT
HAQ
HAQ
BHL
BHL
MATL

August
STAT

HAQ
BHL
MATL

August
STAT

HQ
BHL
August

STAT
HQ
BHL
MATL

CO DI ST
S7638.
SN638.
S7688.
SE688.
SZ743.

NNNNN

14 2004
CO DI ST
SZ
SZ

14 2004
CO DI ST

AZ|

216
216
216
216
216

PHASE P
EPN
SN
EPN
SN
EPN

Hour: 20:31 22.3
AZl PHASE P
EPN
EPN
EPN

0:21 0.9
PHASE P
EPN
EPN

Hour:
AZ|

Hour: 20:39 24.9
AZl PHASE P
EPN
EPN
EPN

Lat:

Lat:

34.23N Lon:

SECON TRES
52.86 0.2
57.79 -0.1

33.86N Lon:

SECON TRES
42.95 -1.4
49.17 -1.6
46.04 1.6
52.31 1.4

34.16N Lon:

35.44E Depth: 15 Agency: REL Local
Rms: 0.1 secs
CODA AMPL PERI BAZ ARES VELO W
29 214 -99 25.0

1.0
1.0
1.0
1.0

35.19E Depth: 20 Agency: REL Local
Rms: 0.5 secs
CODA AMPL PERI BAZ ARES VELO

WI
.0
.0
.0
142 .0
.0

RPRRRE

36.22E Depth: 15 Agency: REL Local
Rms: 1.5 secs
CODA AMPL PERI BAZ ARES VELO

34 54 -97 44.4

35.56E Depth: 15 Agency: REL Local
Rms: 0.0 secs
CODA AMPL PERI BAZ ARES VELO

32 79 -99 26.9

39.97E Depth: 15 Agency: REL Regional
Rms: 1.5 secs

CODA AMPL PERI BAZ ARES VELO W

373 .

PRPPR
(olololele]

Agency: REL Regional

CODA AMPL PERI BAZ ARES VELO WI

Agency: REL Regional

CODA AMPL PERI BAZ ARES VELO WI

Agency: REL Regional

CODA AMPL PERI BAZ ARES VELO WI



August 14 2004 Hour: 21:1 15 Agency: REL Regional
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO WI
BHL Sz EPN 21 2 54.31

H\Q Sz EPN 21 2 47.92

August 15 2004 Hour: 10:1159.3 Lat: 34.12N Lon: 34.92E Depth: 15 Agency: REL Local
Magnitudes: 2.7MC REL Rms: 1.9 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL SZz71.96 109 |IPG 1012 10.59 -0.3 38 234 -5512.9 1.0
BHL SE71.96 109 ISG 1012 22.55 3.1 1.0
HAWQ Sz96.14 79 |IPG 1012 13.78 -0.7 1.0
HAWQ SE96.14 79 1SG 1012 23.52 -2.1 1.0

August 15 2004 Hour: 11:17 0.3 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz | PG 1118 2.48
H\Q Sz | PG 1118 4.65
BHL SN I SG 1118 8.59
HWQ SE I SG 1118 12.62

August 15 2004 Hour: 15:17 0.7 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz | PG 1518 28.92
H\Q Sz | PG 1518 30. 53
BHL SE I SG 1518 40. 38
HAQ SN I SG 1518 42. 36

August 15 2004 Hour: 16:50 1.2 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz | PG 1651 39. 35
HWQ SE I SG 1651 53. 44
BHL SN I SG 1651 57.05

August 16 2004 Hour: 15:15 0.6 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz | PG 1516 12.01
BHL Sz | PG 1516 9.62
HAQ SN I SG 1516 17. 37
BHL SN I SG 1516 14.93

August 18 2004 Hour: 557 14 Agency: REL Regional
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz EPN 557 47.35 182
HWQ SE SN 558 20. 96
BHL Sz EPN 557 49.99
BHL SE SN 558 26. 25
MATL SZ EPN 557 53. 83

August 18 2004 Hour: 6:8 1.6 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz | PG 6 9 7.87
BHL Sz | PG 6 9 0.03
H\WQ SE I SG 6 9 14.10
BHL SN I SG 6 9 10.11

August 18 2004 Hour: 15:25 0.9 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz | PG 1526 20. 16
H\Q Sz | PG 1526 20.92
BHL SN I SG 1526 24.63
HAQ SN I SG 1526 26. 83



August 20 2004 Hour: 11: 842.4 Agency: REL Regional
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO WI

MATL SZ EPN 1113 52. 56
BHL Sz EPN 1113 53.08
H\Q Sz EPN 1113 55. 26
August 21 2004 Hour: 15:3647.1 Lat: 34.67N Lon: 36.28E Depth: O Agency: REL Local
Magnitudes: 3.2MC REL Rms: 0.2 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
HWQ Sz53.57 215 I PG 1536 55.80 0.1 72 35 0 20.6 1.0
HWQ SE53.57 215 |1 SG 1537 1.87 -0.2 1.0
BHL Sz103.0 214 |IPG 1537 3.61 -0.1 1.0
BHL SN103.0 214 1SG 1537 16.23 0.2 1.0
August 22 2004 Hour: 0:23585 Lat: 34.46N Lon: 36.04E Depth: O Agency: REL Local
Magnitudes: 2.6MC REL Rms: 0.5 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
HWQ) Sz22.09 202 | PG 024 1.86 -0.2 36 22 0 23.6 1.0
HWQ) SE22.09 202 I SG 024 4.08 -0.7 1.0
BHL Sz71.27 210 IPG 024 10.27 0.2 1.0
BHL SNr1.27 210 ISG 024 19.23 0.7 1.0
August 24 2004 Hour: 14:41 0.5 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz | PG 1441 56.04
H\Q Sz | PG 1441 59. 92
BHL SE I SG 1441 58.52
HAWQ SE I SG 1442 7.27
August 24 2004 Hour: 15:11 1.7 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
HAQ SN I SG 1512 20. 36
BHL SN I SG 1512 18.12
H\Q Sz | PG 1512 13. 56
August 25 2004 Hour: 6:49 7.7 Lat: 33.86N Lon: 35.34E Depth: 46 Agency: REL Local
Magnitudes. 2.7MC REL Rms: 0.5 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz29.36 80 IPG 649 15.10 -0.7 40 1.0
BHL SN29.36 80 ISG 649 22.13 0.4 1.0
MATL Sz41.03 182 | PG 649 16.62 0.0 1.0
HWQ) Sz72.68 50 IPG 649 20.81 0.7 1.0
HAM) SN72.68 50 I SG 649 29.01 -0.4 1.0
August 25 2004 Hour: 10:18-1.3 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz | PG 1018 27.67
H\WQ SE I SG 1018 41.08
BHL Sz | PG 1018 24.81
BHL SN I SG 1018 37.93
August 25 2004 Hour: 14:4020.7 Lat: 33.92N Lon: 36.22E Depth: 15 Agency: REL Local
Magnitudes: 2.6MC REL Rms. 1.7 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
HWQ Sz47.10 328 I PG 1440 30.55 1.9 33 88 -59 40.0 1.0
HWQ SE47.10 328 |1 SG 1440 36.17 1.6 1.0
BHL Sz51.98 269 | PG 1440 27.74 -1.6 1.0
BHL SE51.98 269 | SG 1440 33.93 -1.8 1.0



August 25 2004 Hour: 15:5554.7 Lat: 34.22N Lon: 35.52E Depth: 15 Agency: REL Local

Magnitudes. 24MC REL Rms: 0.1 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz36.99 161 I PG 1556 1.34 0.2 27 151 170 26.8 1.0
BHL SN36.99 161 ISG 1556 5.71 -0.2 1.0
HAQ Sz39.75 80 IPG 1556 1.63 0.1 1.0
HAMQ SE39.75 80 ISG 1556 6.59 0.0 1.0
August 26 2004 Hour: 10: 5 0.9 Agency: REL Local
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
H\Q Sz | PG 10 6 4.17
BHL SE I SG 10 6 13.00
HWQ SE I SG 10 6 14.08
BHL Sz | PG 10 5 58.70
August 27 2004 Hour: 15:3319.8 Lat: 34.2IN Lon: 35.47E Depth: 15 Agency: REL Local
Magnitudes: 2.6MC REL Rms: 0.2 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz37.77 154 |1PG 1533 26.69 0.4 1.0
BHL SN37.77 154 1SG 1533 31.16 0.0 1.0
HAWQ) Sz44.34 80 I PG 1533 27.27 0.0 35 77 176 38.8 1.0
HAQ SN44.34 80 I SG 1533 32.54 -0.3 1.0
August 28 2004 Hour: 10:5056.2 Lat: 33.74N Lon: 35.23E Depth: O Agency: REL Local
Magnitudes. 2.8MC REL Rms: 0.6 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
MATL Sz29.70 162 |1 PG 1051 1.34 0.4 1.0
BHL Sz43.11 65 IPG 1051 1.92 -1.2 46 1.0
BHL SE43.11 65 1SG 1051 8.24 0.0 1.0
HA) Sz88.85 48 I PG 1051 10.59 0.1 1.0
HAQ SEB8.85 48 ISG 1051 21.78 0.7 1.0
August 29 2004 Hour: 13:3250.6 Lat: 3523N Lon: 35.92E Depth: O Agency: REL Local
Magnitudes: 2.9MC REL Rms. 1.8 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
HWQ) SZ105.8 179 I PG 1333 5.22 -2.5 50 351 -754.0 1.0
HWQ SE105.8 179 1SG 1333 19.67 -0.7 1.0
BHL SZz149.2 189 |IPG 1333 17.12 2.4 1.0
BHL SN149.2 189 |ISG 1333 33.27 0.8 1.0
August 30 2004 Hour: 15:30 7.8 Lat: 33.18N Lon: 35.88E Depth: 15 Agency: REL Local
Magnitudes. 2.5MC REL Rms. 1.3 secs
STAT CO DI ST AZI PHASE P HRWN SECON TRES CODA AMPL PERI BAZ ARES VELO Wr
BHL Sz82.55 346 | PG 1530 22.02 1.1 28 191 26 15.0 1.0
BHL SNB2.55 346 | SG 1530 30.49 -0.1 1.0
H\W) SZ7121.6 3 I PG 1530 27.70 1.0 1.0
HWQ) SE121.6 3 1SG 1530 38.59 -2.0 1.0
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