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Characteristics of the seismogenic model for the 2015 Nepal M, 7.8
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Abstract On April 25, 2015, an M,7. 8 earthquake hit Nepal, causing serious casualties. In
order to recognize the seismogenic process of this event, this work analyzed the pre-seismic and
co-seismic crustal deformation in Nepal and adjacent regions. The parameters involved include the
GPS horizontal velocity field, strain rate field, GPS baseline time series and the coseismic
displacements in the Tibet plateau.

Firstly, we collected 5 sets of the GPS horizontal velocity field covering Nepal and adjacent
areas, and then transformed them to an approximately unified reference frame. Secondly, we
calculated GPS strain rate fields in the seismic source and its vicinity using the least square
collocation method on a sphere surface, and analyzed their characteristics. Thirdly, we analyzed

the dynamic changes of long baselines of IISC-LHAS, IISC-DLHA, which cross the Himalayan.
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Finally, the coseismic displacements were obtained through processing the GPS data of 22 April
to 24 April and 26 April to 28 April, respectively.

The GPS strain rate field shows that regional compressive strain accumulated on a large scale
around the Main Boundary Thrust of the Himalayan tectonic zone, and the huge earthquake
occurred in the region between two high-value areas of the N-S directed strain. GPS geodesic
time-series indicates the baselines across the Himalaya shortened continuously, implying
continuous extrusional deformation between the Indian and the Eurasian plates. The phenomena
that the shortening enhanced after the year 2012 reflects the extruding force from the Indian plate
has been strengthened. The co-seismic displacements recorded by the permanent GPS stations in
Tibet neighboring Nepal are dominantly directed to south, just towards the epicenter, likely
resulting from the release of thrust strain in southern Tibet.

From the feature of pre-seismic and coseismic crustal deformation of the Nepal great shock,
we suggest that both its seismogenic and co-seismic strain release areas are relatively large, which

would generate long-term impact on the Tibetan Plateau, such as dynamic adjustment in the crust

or even to trigger unlocking of the Himalayan thrusts to spawn big quakes.

Keywords

Seismogenic model; Earthquake in Nepal; Velocity fields combination; GPS strain

rate field; Co-seismic displacement field
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Fig. 1 Schematic representation of the fault system beneath the Himalaya (Ponraj et al. . 2010)
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Fig. 7 Distribution of GPS co-seismic displacement of the M,, 7. 8 earthquake in Nepal
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