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Abstract We studied the gravitational isostasy background and the surface deformation response
characteristics of the 2015 Nepal Ms8. 1 earthquake. The results showed that: (1) the lithosphere
effective elastic thickness of Indian block, an area south to the epicenter of 2015 Nepal Ms8. 1
earthquake, is about 9 km., and the load comes mainly from the mantle. However, the
lithosphere effective elastic thickness of LLhasa block, an area north to the great earthquake, is

about 2 km, and the load comes mainly from the tomography. (2) The gravitational isostasy
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anomalies are about — 100 mGal (10 °m » s %) at area south to the Nepal Ms8.1 earthquake,
while at area north to the earthquake, the values become 300 ~ 400 mGal. The Nepal Ms8. 1
earthquake occurred at a high gradient belt where the isostasy varies from negative anomalies to
positive anomalies. (3) Due to the Nepal Ms8.1 earthquake, the earth surface around the
epicenter moved southward as a whole. The maximum of the co-seismic horizontal displacements
is above 1.5 m, located at the area southeast to the epicenter. At the area north to the epicenter,
the co-seismic vertical displacements are negative and the maximum exceeds —0. 5 m, the gravity
changes are positive and the maximum is above 60 pGal (10 *m + s ?). However, the values at
the area south to the epicenter are vice versa, The maximum co-seismic vertical displacements and
gravity changes are 0. 7 m and —120 pGal respectively. (4) The Nepal Ms8. 1 earthquake made
the roof of the world, the Himalayas, decease as a whole, and the maximum decrease magnitude
is more than 120 mm. It is expected the Himalayas will continue to decrease because of the
relaxation effects of the mantle. The Nepal Ms8. 1 earthquake made Mt. Everest decrease about

2~3 mm, which may be detectable by modern measuring tool such as GPS and InSAR.

Keywords The 2015 Nepal Ms8.1 earthquake; The lithosphere effective elastic thickness;
EGM2008 gravitational model; Spherical dislocation theory; The Himalayas
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Fig. 1

The free-air gravity admittance and the lithosphere effective elastic thickness

at Indian block, south to the Nepal Ms8. 1 earthquake
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Fig. 6 Co-seismic displacements (a) and gravity changes (b) caused by the Nepal Ms8. 1 earthquake
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by the Nepal Ms8. 1 earthquake at Mt. Qomolangma
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