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INTRODUCTION

On 17™ August 2024, a mb6.0 earthquake at a 29 km depth Vianaa

occurred 102 km southeast of Petropavlovsk-Kamchatsky, Russia.
The earthquake triggered the eruption of the Shiveluch volcano the
following day, resulting in a 9,000-meter ash plume.

In this study, the author accessed raw event data from the CTBTO
Secure Web Portal SEL2/3 database, and independently
determined the location and azimuth parameters of this event
using the NDC-In-a-Box suite.
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Fig 2: Infrasound signal from eruption
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OBJECTIVES

The objectives of this study are:

« To demonstrate the efficacy of the CTBTO IMS and NIAB-suite in geohazards detection and
analysis

* To highlight opportunities for improving Kenya's geohazards preparedness
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DATA & METHODS-1a

a) Waveform Seismic data:

Collection of waveform seismic
data (Signal ID 26607586)
Secure Web Portal SEL2
database within GeoTool, for
date 2024-08-17 19:10:45:00 in
the Kamchatka peninsular.
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srozseeremser events: Opportunities for integration of the CTBTO IMS system into Kenya’s
preparedness for concomitant

05.2-018
VDMS Import - o x
Time Local Origin Remote Origins +
Time
2024-08-1719:00:00.000 | to  2024-08-1719:33:00.000 -
Stations and Channels X
km
v Primary Selsmic v Auxiliary Seismic v Hydroacoustic v Infrasound .
™Y L}
=
- 3 8 2 2 »
2 =
BHZ | ; 4 = ® 2mls :m
KDAK | — i s . A5
- . b N 8 o 3 Ye 3t L " - T
o GEELY N e T
. 4 « I, )
Bulletin Type ", - 4 = 3y 3 . ﬁ.& (‘
Ny, - 3 & -m iy
SEL1 - -""i, » P ..,l\ 7 - oF - Yig
"u: 1y 2 B Com W
’ A 2 Sy & v .
Import L 2 3 & i
F 4
- - 2 *
O & R e "
v! Arrivals v Origins v Waveforms | . 2 - & L
@
Server: Operations * | User: ndctrO01 Password: |sessssscsces v Save 2
Download Directory: \nalysis/2024 Kamchatka Event mb6.0 Select v' Keep Download 2
Import
Status ™
Map Help | 5000 km | 170.16E BB.46N

Fig 3: Waveform data import using the VDMS option

UNIVERSITY OF NAIROBI



NDC-In-A-Box analysis of the 17-18 August 2024 Kamchatka, Russia seismo-volcanic
S nT 2&25 310,12 SERTEMBER

events: Opportunities for integration of the CTBTO IMS system into Kenya’s
I preparedness for concomitant geohazards.
Emmanuel Acholla, emm—, e
> B F B rui wth | Align | Sort | Tags FK M. ectr T T

VDMS

DATA & METHODS - 1b
a) Waveform Seismic data: st Wﬂu*"‘\}Ww"iziﬁmwhhMﬂrn‘w«w!‘*:rrtw,mwx.»--,w,»v S PSS

 Analysis of waveform seismic data sl
: . it MW,W‘AM# A A bttt i
(signal ID 26607586) from stations - WWW i
BIL, JKA, PD31, YSAH, IL31, MA2, | *
KDAK using GeoTool

FK
File Edit View Option Help

P Compute Auto Compute Signal Beam Replace Beam Ftrace

Min(Hz) Max(Hz)

11 B8 6 311032 13.57504

Az(deg) i 9) i Fstat SN FKMap
1304.046 98.000  199.000  64.... 75|

High Freq
(-2.9622, 2.0015, 9.989205€+00) =
'a
6
a
3 2
M 0
| B
-
&
8
- i
-40

20 10 10 20 30
21038
19:00:00 19:16:00 19:19:26

0
‘ 0 5000 km
2024-08-1719:19:26.7 103.85

Low Freq. =
40
30
20
10
£
£,
10
-2

- V\I: i;
Fig 5: Array waveform data analysis UNIVERSITY OF NAIROBI



memmm  \DC-In-A-Box analysis of the 17-18 August 2024 Kamchatka, Russia seismo-volcanic
S nT 2&25 $ o2 sERTEMBIR

events: Opportunities for integration of the CTBTO IMS system into Kenya’s
COMT TR AN TR O e preparedness for concomitant geohazards.
Emmanuel Acholla.

05.2-018
DATA & METHODS-2a oo e
% g VI‘IE}Eﬂ' Lo e 2l — £ ,—,
b) Infrasound data;: e ek
 Collection of infrasound data -

Secure Web Portal SEL3 database,
date 2024-08-18 08:00:00 for the
Kamchatka peninsular.

@ 144H3/BDA P == =y, ResetZoom

i Load iw Load and Close

2
Fig 7: Infrasound data from 144RU station ~_ UNIVERSITY OF NAIROBI




s \DC-In-A-Box analysis of the 17-18 August 2024 Kamchatka, Russia seismo-volcanic
SnT 2025 & - t

seer events: Opportunities for integration of the CTBTO IMS system into Kenya’s
preparedness for concomitant geohazards.
Emmanuel Acholla.

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

-
DTK-GPMCC-6.11.5
File Edit Tools DTK-PMCC View Export Help

: =" 05.2-018
DATA & METHODS_Zb v SBEMNAEERCEOO EwuFExeI o @ =

Default database: | osdb
144RU X

[ pixeis FESIN TR

wrrasouno ~ |\ F - B =

CE
b) Infrasound data: o I

?
« Analysis of infrasound data E ; i

Freq (Hz)

(signal ID231) from station
|144RU using DTK-GPMCC.

- = -
B SR M AWM e W/ ¥ .
VN AW W | “"’l‘\"‘/‘\ -
N T
DTK-GPMCC- 6115 "‘“’"‘AM Mr—“"‘w’\« MM /rvw" Y V w/ \/V ’A " ,"‘\\/“/\’\I-'\'f—’wl\" )
File Edit Tools DTK-PMCC View Export Help 2
v BEDAEERPLAPOO EEFEXE =1 . Default database: | osdb
144RU x

\f’\r\\y\ﬁ/\/x’\,ﬂ \, (,'\J \J’U \MW"\\,\,WM‘.\/I \ /)V\/v 16/16 ™

- I s B
pocis JEND Fia 3 e '\'\'\f\/\/./\r\\j}f\jw./\/\ MWW\,[ 11/11
£ |1l ! | I\ il | \‘ | | | 1 | iy f} | U

2

\ [ ] — - -
LT - o .

« |8

10:00:00

g8gig
&
Azimuth

w9 u

- 180

‘ Fig 8: Raw infrasound data in DTK-GPMCC

) Frn Ar——nn—n

P h i m 1 i iy

TR TR i nn
(S .

Freq (Hz)

[ speed ] Asmuth ___JEESYED)
Freq (Hz)
A S R SN
| AN ]
¥ + i
i !

......... M’%M?J\UV "‘”\‘JI\/\A/‘ \/\'“Vuwh ‘/\“wv"“)\l\/ﬂz'- -‘\»L,—‘\/\’“"'\‘* T
dddddddd ﬁ’_}/“—\\\—\_/’""—'\‘\.v _— A A /\'\"I\ P/\/ W"J“u‘vﬁl‘u“’\\ K_rm_f“.f\_‘/'\wmﬂ‘v”“/\"w\u\)-’b\»\,Jq.,\f/\// \/ \‘iMlV‘ﬂ’—N e A laene x
***** o MMNMMM\\T/\L B g ’ ‘
gL S “* | Fig 9: Infrasound signals of Interest SSRGS
2024-08-18 09:54:47.4  Frequency : 4.098 (mz) N N N N N S S S B S e e e




CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

memmsm  \DC-In-A-Box analysis of the 17-18 August 2024 Kamchatka, Russia seismo-volcanic
S nT 2&25 sronzserremser events: Opportunities for integration of the CTBTO IMS system into Kenya’s

RESULTS-1

a) Location solution for -

the m6.0 event:
* Near Severnye
Koryaki (53.58°N

158.42°E) about
390km south of the

Shiveluch volcano.
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Fig 10: Computed location solution for the 2024 mb6.0 Kamchatka event
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a) Azimuth solution for the 2024-08-18 eruption of Shiveluch egm. . &+ =2 =

VO I C a.n O : Radius parameter: Speed (knys)
« 30° azimuth from Station 144RU.
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Fig 11a: Azimuth solution for the
Shiveluch volcanic eruption

Pacific Ocean 11b: Polar plot of the infrasound data
from the Shiveluch eruption
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