SnT 202]

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

CTBTO

PREPARATORY COMMISSION

Seismo-Acoustic signature of Beirut Port Explosion

Mohamed ElGabry
Islam Hamama, Masa-yuki Yamamoto, Noha Medhat, Hany Saber, Adel Othman, Mona Abdelazim, Ahmed

Lethy, Sherif Elhady, and Hesham Hussein
(02 1- 290)

=

ORAL National Research Institute of Astronomy and Geophysics

PRESENTATION

- « ; » s iO! IS », !
PUTTING AN END TO NUCLEAR EXPLOSIONS %)39 . ", ¢ \U@“‘)‘“ ‘ CTBTO.ORG







S nT 2 82] Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

~ ~ PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein A

Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS v 2 b CTBTO.ORG



S nT Seismo-Acoustic signature of Beirut Port Explosion

Ty,
CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona z r B i\ ' ( : I B I O

PREPARATORY COMMISSION

Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein

119°46'0"E 119°47'0"E 35°30'0"E 35°31°0"E 35°32'0"E 35°33'0"E

33°55'0"N

34°210'N

19°460°E 1O 4TO'E 6300 N ‘ = ey
(@) (b)

Kilometers N

0 05 1 2 s
Districtive damage W@E

n Districtive damage-Heavy damage

Heavy damage-Slight damage

Slight damage-None damage

Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS Www.nriag.sci.eq CTBTO.ORG



S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona
PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein
50 ||| I T I T I T T I T I T I T I T I T I T I T
GEM
100= ' # -
—]CY401
MMLI
PARA
[SALP
, -
o EREN
= = — = — 235"
L o Xhing 200
« ropona L : e —_— - . st NATA
300} i e ————— NV, S =
S Tz
ESCM - o
€ ! ™~
00— ; -
@ ! S KRMI
(&3
= 1 ~
250 ) —
B
500
550
600
650 .
700 . N
NDB3
750 ¥ —
80900 200 300 400 500 600 700 800 900 7000 1100 1200

Time (sec)

Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the CTBTO

CTBTO.ORG

PUTTING AN END TO NUCLEAR EXPLOSIONS



S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

. PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein \

900 | V,.,..=6395.14 m/s Vyao=1516.64 m/s
800 g
i + // L
700 / /
— B +|.fll //
£ 600 ¥ -
R o P 4
g 500 | 14? =
Ca00| ¥ et V,,.,=301.14 m/s
ks I %‘ o X
o 300 = //. -______x___xd___
i :;- * ¥ -“__-______d—
200 f K4 X%
-.,|_ &
100 | ¥
0 T T 1 1 1

15:08:18 15:11:38 15:14:58 15:18:18 15:21:38 15:24:58
Time (GMT)

Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS www.nriag.sci.eq CTBTO.ORG



CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein ‘»_\ ﬂ;&l-u&

PREPARATORY COMMISSION

S T Seismo-Acoustic signature of Beirut Port Explosion P o
n Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona 2 / ; o CTBTO
‘ IR 4

Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS N\ D E

CTBTO.ORG



S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona : : C I B I O

© £ PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein

15_ T T T T I T T T I T T T I T T T ]

10— ; —

sE Jordan - Syria R ]

N UJAP BHZ —

it o ‘ M L Vst vy

= O 15:07:50.900 .

>< _10_ 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 ]

60 80 100 120 140

O
+
=
=<

60 80 100 120
Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END CLEAR EXPLOSIONS "W ad : CTBTO.ORG




SnT 207 4, CTBTO

PREPARATORY COMMISSION
Pres. No.:

1600
1400
1200
c
2 1000
hd
)
> 800 -
s
[J]
80 600 -
(1]
L
(&}
Y 400 -
2
S
2 200
(=2
w
0
© O X O DO O Q KR P QDA RXK DDA Q DN A
R O (O N & QO O B LY O A & N & S
P @ @& D ¥ NSRS NN 3 Q
PR LTEFLOEF FTIOLN L FPFLHLESER 8
B (Khalturin et al., 1998) relation (Gitterman , 1998) relation

Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS g CTBTO.ORG




S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein

60.000
60.000

40.000
40.000

2D Transmission Loss for
0.5 Hz [ Normal Modes]

20.000
20.000

I <-150.0000
-150.0000 - -132.5000
-132.5000 - -115.0000
-115.0000 - -97.5000
-97.5000 - -80.0000

I >-80.0000

1000 2000 km 5 A Infrasound Stations
* Explosion Site

0.000
0.000

-40.000 -20.000 0.000 20.000 40.000 60.000

Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS



S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

Pres. No.: 02.1-290 Abdelazim, Ahmed Letl rif Elhady, and Hesham Hussein

RngDep-pape : 2d transmission loss: 0.50 Hz
Source=Explosion., Az=282.0 RngDep-pape : 2d transmission loss: 0.50 Hz
‘Source=Explosion., Az=319.0

@ ; . Mot Direction 15 - 180
B
120 1 3
2
100 100 160 <
E T
£ £
! i il
i 8
© ) T T T T
Toss -
1 L 5
@ ) = %,mu i
N £ g s
2 L10
0 350 w0 W s 20 0 = . . . . . 0 50 1000 1500 2000 2500 3000
Sound Spaed.[mi] 0 0 500 1000 1500 2000 2500 3000 Range (km)
Range (km)
w E 'g
Ey
w : St Z
12 $ 120) ~ RngDep-pape : 2d transmission loss: 0.50 Hz
h N % Source=Explosion., Az=243.0
100 109
£ & Ea: g
!
1o 2 £
g 8
I 0 0
@ ) 200 19 180 170 160 <150 140 130 120 110 -100
0 I I I | Tioss (Db)
0 " s " s &) . L "
m ] w0 0 s w50 %0 w40 Y K f - -
) . I R R N
Blue () Mericional wind speed '] - Red (1) Zonal wind speed [m]
g
@
°
E -
200 . I I I I
0 1000 2000 3000 4000 5000 6000
Range (km)
Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the CTBTO

AN END TO NUCLEAR EXPLOSIONS




S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

v PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein \

Time in seconds relative to 2020-08-04T15:30:00.01

1 |ENDC...BDF
0
200 4 ﬁ ]
10000 4
400
2 600 15000 4
E \\ ]
e r\?ﬁ\
\ DODQQ v ... s 5511 111
1000 A E
1200 = . . T T T T T T 1
180 200 220 240 260 280 300 320 340 T T T T T
Offset [km] 2000 3000 4000 5000 6000
Offset [km]
Disclai * The views expr d on this pr ion are those of the author and do not necessarily reflect the view of the

PUTTING AN END TO NUCLEAR EXPLOSIONS www.nriag.sci.eq: CTBTO.ORG



CTBT: SCIENCE AND TECHNOLOGY CONFERENCE ( : I B I
PREPARATO MMISSION
Pres. No.:

- LMMMWW'MWM‘M’WWW‘“WWW”WWWWWWMWW

Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END PLOSIONS CTBTO.ORG



S nT Seismo-Acoustic signature of Beirut Port Explosion

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE Islam Hamama, Masa-yuki Yamamoto, Mohamed ElGabry, Noha Medhat, Hany Saber, Adel Othman, Mona

1“ PREPARATORY COMMISSION
Pres. No.: 02.1-290 Abdelazim, Ahmed Lethy, Sherif Elhady, and Hesham Hussein \

« The open access seismic stations and Egyptian National Seismic Network recorded have recorded
the shock wave in distance up to 316 km, where seismic and hydroacoustic signal has propagated
distances up to 727.1 km.

« The average magnitude from 20 stations is 3.6 MI.

* The estimated explosion equivalent TNT yield ranges from 191 to 230 Ton While, the Ammonium
Nitrate equivalent yield is ranging between 1917 to 2301Ton. The declared amount stored in the port
was around 2700 Ton of Ammonium Nitrate.

* The event represents a ground truth event for IMS infrasound for detecting the event

* Further understanding for the hydroacoustic signal is needed
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