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Seismicity / Instrumental Recording of

Earthquakes in Ghana

ihe first Decumented Earthguake in
Ghana Occurrediin the year 1636

Viagnitudes of significant events 410 6.5

A Milne" s single-boom seismograph
was theirst Seismic Instrument installed
In the year 1944.

Geotech Long Period Z compoenent
Seismograph was installed in Mareh, 1973

An Analeg seismic network whichiwere all S=15 short period  seismoemeters were
procured from leledyne Geotech (U.S A) and the installation was completed in
June 1967




System Components ofi the Real Time Analog

SEISMIC Network
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S-13 Short Period Seismometer
iR a Vault at Shai Hills'.
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Central R_écordi:g Staion at GGS
HeadQuarters, Accra Analog seismiciNetwork




TThe New Digital Seismic Network

The Government of Ghana 1n 2010 gave budgetary support to GGS to
fund the purchase and 1nstallation of six remote stations digital
broadband seismic network to replace the defunct analogue seismic
network.

The package also included ten stand alone strong motion
accelerometers and the building of a new Seismological Observatory.

The Digital Seismic Network equipment were procured from
Nanometrics Inc., Canada.

The network consist of six remote sites digital broad band stations
transmitting real time seismic data to the central Observatory Accra.




Trillium C;)mpact
3 x Trillium Compact Stations
(Transmitted over V-Sat Telemetry

k P
Trident305 Digitizer

Trillium

3 x Trillium 120PA Stations
(Transmitted over V-Sat Telemetry)

CarinalO5 Transceiver

GGS LAN l

Ethernet

Data Acquisition Servers

GGS Workstations

Event Detection & Processing, Network & Data
Management, Data & SOH Monitoring, etc.

GGS Acquisition Hub




RemolerAndiCeninalixecording StationsrEAGIlES

Remote Station

Seismological Observatory Satellite Receiver (bigger) at Seismological Observatory




CRE 1o DatarAcqusition;, EVent Preocessing,
Publication; Netiication & Sierage

Apollo Server Hydra Blue Server

Athena Server
“ Carina

Hydra Red Servet

> All data from the Remote Sites are Received by the 3.8meter Satellite
antenna on to the Carina

“*The Carina streams the data onto the Apollo Server.

*»The Apollo server temporary stores and displays the waveform.

** The Hydra Server detects and processed any events in real time
automatically. It then post the event and processing history to

“* Athena Web page for display, permanent storage and e-mail notification.
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Y Favorites Name Date modified Type Size
I Desktop 2] GHAKOS.._20130104 000000 14/2013454PM  SEED File 133K8
18 Downloads 2] GHAKOS.._ 20130104 010000 1/4/2013454PM  SEED File 137248
%1 Recent Places 2] GHAKOS.._20130104 020000 14/2013455PM  SEED File 1486 K8
2] GH.AKOS., 20130104 030000 1/4/2013455PM  SEED File 1497 KB
A Libraries 2] GHAKOS.._20130104 040000 1/4/2013456PM  SEED File 14258
[3 Documents 2] GHAKOS.._20130104 050000 1/4/2013456PM  SEED File 1476 KB
) Music 2] GHAKOS.. 20130104 060000 1/4/201345TPM  SEED File 1505K8
] Pictures 2] GHAKOS.._20130104 070000 1/4/201345TPM  SEED File 1518K8
B Videos 2] GH.AKOS.._20130104_080000 14/2013458PM  SEED File 1370KB
2] GHAKOS.._20130104 030000 1/4/2013458PM  SEED File 133K8
1% Computer 2] GHAKOS.._20130104 100000 1/4/2013459PM  SEED File 134248
& os(c) 2] GHAKOS.._20130104 110000 1/4/2013459PM  SEED File 1387K8
e Removable Disk (1) [2] GH.AKOS.._20130104 120000 1/4/2013500PM  SEED File 1378K8
2] GHAKOS.._20130104 130000 1/4/2013500PM  SEED File 1,004 KB
€ Network 5] GHUKLEF.,_20130104_000000 1/4/2013454PM  SEED File 1311K8
2] GHLKLEF.._20130104 010000 1/4/2013455PM  SEED File 1311K8
2] GHKLEF._20130104_020000 1/4/2013455PM  SEED File 1312KB
5] GHLKLEF.._20130104_030000 1/4/2013456PM  SEED File 13128
2] GHLKLEF.._20130104 040000 1/4/2013456PM  SEED File 1311K8
2] GHLKLEF.,_20130104_050000 1/4/201345TPM  SEED File 1312K8
5] GHLKLEF.._20130104 060000 1/4/01345TPM  SEED File 1316k8
2] GH.KLEF.._20130104 070000 1/4/2013458PM  SEED File 1323K8
2] GHUKLEF.._20130104_080000 1/4/2013458PM  SEED File 1320K8
2] GHLKLEF.._20130104 090000 14/2013459PM  SEED File 1327K8
2] GHKLEF. 20130104 100000 1/4/2013459PM  SEED File 1325KB
2] GHLKLEF.. 20130104 110000 1/4/2013500PM  SEED File 139K8
2] GHLKLEF.._20130104 120000 1/4/2013500PM  SEED File 1321K8
2] GHLKLEF., 20130104 130000 1/4/2013501PM  SEED File 50K8
2] GHKUKU.._20130104 000000 1/4/2013454PM  SEED File 13118
2] GHKUKU., 20130104 010000 1/4/2013455PM  SEED File 1311KB
2] GHKUKU.._20130104 020000 1/4/2013455PM  SEED File 1312k8
2] GHKUKU.._20130104 030000 1/4/2013456PM  SEED File 1313K8
2] GH.KUKU.._20130104 040000 1/4/2013456PM  SEED File 1313K8
2] GHKUKU.._20130104 050000 1/4/201345TPM  SEED File 1314K8
2] GHKUKU.._20130104 060000 1/4/201345TPM  SEED File 1318K8
2] GHKUKU.. 20130104 070000 1/4/2013458PM  SEED File 1321K8
2] GHKUKU.._20130104 080000 1/4/2013458PM  SEED File 1318K8
2] GH.KUKU.._20130104 090000 1/4/2013459PM  SEED File 1327K8
5] GHKUKU.._20130104 100000 1/4/2013459PM  SEED File 1318K8
2] GHKUKU._20130104 110000 1/4/2013500PM  SEED File 1320K8
2] GHKUKU.. 20130104 120000 1/4/2013500PM  SEED File 1324 K8
2] GHKUKU.._20130104 130000 1/4/2013501PM  SEED File 825K8

GH.MRON.._20130104 000000 1/4/2013454PM  SEED File 1311KB
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01102013 2 4.97 Mb (2) 38.65 Locator Automatic Earthquake 4.67 Percent picks associated
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EVent Pest Precessing vy Hyarna

-/LocDisplay - Event: 1201 - Origin: 5720 (Response Hydra 2.0 (v1.47dm1))
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AthenaVVenEage DIsplaying EieCESSET

Recent Earthquakes

showing 50 of 303 [ Report ][

Time Position

Depth Mag.

2012-11-19 Monday

@ 18:55:58.0 44.2384°N, 1.5047°E
2.5 km from Lacave,
Midi-Pyrénées, France

18:41:04.4 6.4461°N, 0.5933°W
1.6 km from Enyiresi,
Ghana

18:24:16.1 6.3215°N, 0.0067°E
0.4 km from Odonaw,
Ghana

17:54:05.6 30.4823°N, 67.7320°E

17:49:20.9 27.4689°S, 63.2001°E
Indian Ocean

17:26:11.5 24.5204°N, 96.0599°E
2.5 km from Nyaunggén,
Sagain, Myanmar [Burma]

17:20:35.7 33.8072°S, 15.5170°E
South Atlantic Ocean; 143
km from Elephant Park,
South Africa

17:04:08.3 4.7213°N, 4.7189°W
North Atlantic Ocean; 49
km from Toukouzou,
Sud-Bandama, Ivory
Coast

16:45:50.8 33.9970°S, 72.3886°W
South Pacfic Ocean; 44
km from Polcura,
O'Higgins, Chile

16:25:27.5 9.6282°S, 6.3045°W

South Atlantic Ocean; 102
km from Stvor Seamount,

16:02:03.6 59.9952°S, 99.9896°E
Southern Ocean

14:38:12.4 43.8581°N, 28.4805°E
1.4 km from Arsa,
Romania

14:21:08.1 19.4243°N, 6.6211°E
73 km from Oubandawaki
Makiani, Maradi, Niger
14:21:03.7 7.3854°S, 10.2258°E
South Atlantic Ocean

14:17:33.8 0.1650°N, 40.0479°E
23 km from Sabule, North-
Eastern, Kenya
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AtlasiLecal EVEnt Pest Processing Soitware
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i

Locally recorded event by Ghana Digital Seismic Network. Automatically
Processed by Hydra. Waveform extracted using atlas for Post Processing




AtlastEvent Bulieting
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Earthquakes~ Stations~

Configuration~ Log Off: admin

Earthquakes

showing 41 of 41 [Report]

Time Position

Depth  Mag.

2013-01-05 Saturday
13:48:19.4 6.2230°N, 0.0919°W

79km 25ML

1.2 km from Bukunaw, Ghana

13:48:18.7 6.1727°N, 0.0737°W

73km 43M

1.0 km from Abotia, Ghana

~ Date

To 20130106

Crieria:| Choose [« senerer

Show beachballs ~Limit 50

Magnitude Position
From: Daesv M | Mac| | Fom2 |,
e To 12 ' Max:D
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showing 50 0f 31 [ Report]
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2013-01-03 Thursday
(O 0657560 5.4926°N, 0.4684°W

143k 51Ms "

1.9 km from Abura, Ghana

Leo I
L ANVl

2012-12-31 Monday
07:00:17.4 7.2791°N, 0.7225°'W

06:16:48.3 6.2114°N, 0.7502°W

1249km

458km 44Ms

1.5 km from Abenaso, Ghana

¥ Jeffsi Bo
lerado Ping ° G
o @ Lawao 19 Ghek Game |
Production
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2012-12-28 Friday
13:10:40.4 5.8870°N, 14715°W

156.1 km

0.6 km from Fwidiem, Ghana

2012-12-27 Thursday
10:27:15.2 6.0218°N, 0.7031°W

326km

1.7 km from Akantin, Ghana

08:54:283 6.2857°N, 0.6674°W

3.1km

3.9 km from Ekawso, Ghana

08:40:475 10.8024°N, 0.6724°W

16.5km

2.0 km from Pelungo, Ghana

08:40:087 8.3851°N, 1.0737°W

14.8km

9 km from Gbateto, Ghana

2012-12-24 Monday
12:24:128 5.6232°N, 0.2667°E

North Atlantic Ocean; 15 km from

Anhwiam, Ghana
08:21:52.7 6.6584°N, 0.3086°E

1.3km from Vume, Ghana

2012-12-23 Sunday
20:18:13.1 5.7359°N, 1.0410°W

1.8 km from Akosa, Ghana

1 ;
Dabaasi
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" KiorAgbozume
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Time Position

Depth  Mag.

2013-01-05 Saturday

13:48:19.4 6.2230°N, 0.0919°W
1.2kmfrom Bukunaw,
Ghana

1348187 6.4727°N, 0.0737°W
1.0 km from Abotia, Ghana

79km 25ML

73km 43M

2013-01-03 Thursday
11:21:42.1 7.9502°N, 8.4571°W
20 km from Fonia,
Naerekore Region, Guinea

O 1102335 98769°N, 14.4025'W
North Afiantic Ocean

(0 0657560 54926°N, 0.4684°W
1.9km from Abura, Ghana

06:47:17.3 21225°N, 40725°E
North Atiantic Ocean; 190
kmfrom San Pedro,
Equatorial Guinea

41km 27 mblg

10.0km 5.8 Mb

143km 5.1Ms

82km 45Ms

.

2013-01-02 Wednesday

17:44:25.4 19.9561°N, 7.9262°W
50 km from 'Erigét,
Wauriania

06:45:269 58120°N, 7.6797°W

1.3km from Payeh, Grand
Gedeh, Liberia

36.0km 49Ms

43km 48MHs

2013-01-01 Tuesday
08:15:41.4 7.3120°N, 3.5990°W

201212-31 Monday

2019031 17.8424°N, 23199°W
111kmfrom Nana Guindé,
Tombouctou Region, Mal

123km 46Ms
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Micro-Seismic events Recorded in Ghana Seismic events Recorded within W/A Sub - Region




wseevamsaios | 1@ Strong Motion Equipments

(Data recorded to local CF

media)

Taurus Digitizer

Titan Accelerometer

Buffered operations
mode assures
minimal

power consumption.

Requires scheduled
station visits to swap
media before
reaching

full recording
capacity

Ten standalone strong motion accelerometers installed on
critical or lifeline structures such as electrical power facilities
(Akosombo and Akuse dams) and water supply and sewage
treatment facilities (Weija dam).

The Purpose of this strong motion accelerometers 1is to
determine:

The nature of earthquake ground motion and its impact on
structures

The duration of the shaken

The frequencies of the motion




EXPECIEANAIMS and @B|ECUVES IOIE
AChIEVEC

The recorded data from the entire set up will help Ghana
obtain Ground Motion Estimates to generate a new national
seismic hazard map.

This will then form the basis for:
Effective Land Use Planning

A new Building Code Provision
Seismic Design Criteria Critical or Lifeline Structures

And For Research into the internal composition of the earth.




WayrEervard

EXxtend the seismic NEtWOork (e'CoVEN Gther places
[0/ have a good coverage area iniGhana.

Coe-operation, sharing ol data and extension of
the network within the entire VWest Alrican Sulb-
egion.

Efiorts are underway. te' integrate our system intoe

the Gleball Seismic Network for the sharing of
Infermation.

SUStenance ol capacity: buillding off Seismologists;
Earthguake Engineers, liechnicians and other

SUppOrting stafi te keep: them abreast with time.




Challenges

Funding for the mentainance of the Seismic Network
including the main Central Observatory.

Funding of activities to be carried out in the West African
Sub - Region.

Rapid access to spare parts for replacement when there is a
break down (especialy batteries and solar panels) to avoid

data lost over a long period.

Training of Seismologists and other Technical Staff.




