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New seismic hazard map for the Kivu rift region
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In the frame of the Belgian GeoRisCA project (Geological Risks in Central Africa) and also as a contribution
to the IGCP project 601 “Seismotectonics and seismic Risks in Africa” and the compilation of the
siemotectonic map of Africa, we performed a joint neotectonic and sismotectonic investigation in order to
refine the seismic hazard map for the Kivu rift region.

We re-compiled a uniqgue and homogeneous seismic catalogue using various local and global earthquake
catalogues, as well as macroseismic epicenters determined from felt earthquakes. Our catalogue contains
984 events, since the beginning of the 20th century, thus spanning about 100 years. The magnitudes have
been homogenized to Mw and the most obvious aftershocks removed.

In parallel, we compiled the neotectonic faults of the region using published documents, interpreting the
SRTM DEM at 90 and 30 m resolution, and limited field check. We also made a nhew homogeneous cross-
border geological and tectonic map for the region, integrating field-based and remotely sensed-based
interpretations. We collected all available additional data on thermal spring and earthquake epicentral depth
distribution. On this basis, we defined a relatively fine seismo-tectonic zonation in 10 seismic source zones
considering the geological structure, neotectonic fault systems, basin architecture and distribution of seism
epicenter and thermal springs.

Using the filtered seismic catalogue including only main shocks, Gutenberg-Richter Laws have been defined
for the entire area and for each sub-zone. On the basis of this seismo-tectonic information and existing
attenuation laws that had been established by Twesigomwe (1997) and Mavonga et al. (2007) for this area,
seismic hazard has been computed with the Crisis 2012 (Ordaz et al., 2012) software. The outputs of this
assessment clearly show higher PGA values (for 475 years return period) along the Rift than the previous
estimates by Twesigomwe (1997), Midzi et al., (1999) and Mavonga (2009) while the same attenuation laws
had been used. The main reason for these higher PGA values is likely to be related to the more detailed
zonation of the RIift structure marked by a strong gradient of the seismicity from outside the rift zone to the
inside.
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