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Seismic waveform analysis is achieved using a number of programs including the following:
« SEISCOMP3 is utilized to automatically detect and locate events (mostly tele-seismic and regional events)

« Geo-tool NDC-In-A-Box for IMS station data

Introduction

Inspired by recommendations from a plethora of previous local and regional seismic studies, the Government of
Botswana through the Department of Geological Survey or DGS (now the Botswana Geoscience Institute or BGI)
embarked on the implementation of a national development project (NDP) entitled the “Botswana Seismological
Network” (BSN).

The BSN project was launched during the period between 2000 and 2001, and involved the installation of a network of
seven accelerographic stations distributed across the Okavango delta region (ODR) in northwestern Botswana that is
the most seismically active area in Botswana.

The network was deployed for long-term monitoring of seismic activity of northwestern Botswana to improve our
understanding of the causes of earthquakes in the area and enable better assessment of the distribution, frequency,
and severity of seismic-related hazards and risks throughout the northwestern part of Botswana.

These BSN accelerometric stations reached the end of their lifetime of operation around 2015, and were consequently
de-installed from the field sites in 2016. The new BSN stations have been revitalized through the deployment of a
countrywide state-of-the-art network of 21 autonomously recording broadband, three-component seismographic
stations. The network was installed through a collaborative project between the BGI and the Netherlands based
University of Twente (UT) and the Utrecht University (UU), called the 2013-2018 Network of Autonomously Recording
Seismographs Botswana or NARS-Botswana.

« SEISAN (version 10.3) for sharing phase arrival data with the International Seismological Centre (ISC)

« The map showing location of epicenters and corresponding magnitudes recorded in Southern African region is
shown in Figure 4 for the period 2018 —March 2019.

 Significant number of events were recorded in the South African Bushveld and Witwatersrand mining areas
suspected to either be explosions or mine-induced earthquakes.

« In Botswana, most events cluster around Orapa-Letlhakane mining areas . The waveforms from nearby BSN
stations exhibit an explosion signal and this is supported with the timing of these events.

« Other events in the central part of the country areas associated with the aftershocks from the 6.5 ML April

2017 Earthquake in Central Botswana.
« The BSN also clearly records regional events (figure 5(a)) and most of the teleseismic events (figure 5(b))
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« The old BSN stations were operated by the Department of Geological Survey and two of them were by the University

of Botswana. .ty . ' N o
 The main aim of the stations was to assist in the investigation of processes involved in the on-going incipient BSN — Data ACQUISIUOH and AfChIVIﬂQ : - l
rifting across the Okavango rift zone '
. The stations were located in the northwestern part of Botswana around the Okavango delta (figure 1) « Remote connection between the BSN stations and the Server is achieved via the RUT240 network modem
. The station housing were made of steel pipes that made up a rectangular structure and the corrugated iron - Data acquisition is facilitated by SeisComp3 software through seedlink protocol installed in both the server PC and the station
roofing as shown in figure 2(c). data loggers
. All the station sites were equipped with three-component EpiSensor Kinemetrics K-2 accelerometers (figure 2(b) - Stations that are not transmitting real-time data are those which are located in remote areas where there is no network coverage .. i Maanitude. ML
equipped with GPS receiver timing, Altus K2 recorders and removable hard disks (3 stations) R T 9 a1
+ The stations were de-installed from the field in 2016 as they became obsolete and costly to replace parts. * Near real-time data archiving of broadband channels is done using SeisComp3 (slarchive module) g g . 2'0__2'9
+ The new BSN stations were initially part of the NARS-Botswana project to map the seismological structure of the * Seedlink server is shared with IRIS DMC for data storage and backup Nl
crust and mantle beneath Botswana using seismic signals from teleseismic events. ¢ 40-49
. The 21 broadband seismic stations was deployed country-wide (figure 1) shown in table 1. « MSEED data downloaded from telemetered stations (through a secure file transfer protocol or sftp) ® 50-59
« The stations housing were mostly made by burying a water tank and placing the sensor and the datalogger at A 3 — ® ©6.0-Above
the bottom of the tank in the concrete slab (figure 2 (a) and (b)). » Data from the 3 standalone stations is collected manually using USB stick swap Figure 4: Seismic Events located only by the BSN stations January 2018 — March 2019
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