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In southern Tibet and Himalaya, ongoing vertical and horizontal motions due to the collision between India and
Eurasia are monitored by large numbers of global positioning system (GPS) continuous and campaign sites in-
stalled in the past decade. Displacements measured by GPS usually include tectonic deformation as well as
non-tectonic, time-dependent signals. To estimate the regional long-term tectonic deformation using GPS more
precisely, seasonal elastic deformation signals associated with surface loading must be removed from the observa-
tions. Seasonal oscillations in GPS site time series also can bias estimates of postseismic deformation, especially
in the critical first months after an earthquake. We investigate tectonic and hydrologic deformation at GPS sites in
southern Tibet and Himalaya, focusing on removing seasonal signals in GPS time series for a robust determination
of tectonic deformation. The 2015 Mw 7.8 Gorkha earthquake occurred in late April. In the first half –year since
this thrusting earthquake, postseimic displacements for sites in southern Tibet and Himalaya have mainly to the
south, in the same direction as the coseismic displacement. Because this is in the same direction as the largest hor-
izontal seasonal oscillation, and because the impact of an annual period oscillation on the estimated rate is greatest
when the data span is half a cycle, the seasonal displacements can have a significant impact on the early postseismic
displacements. This study represents a considerable complement to the previous works that were based exclusively
on analyzing the Nepal continuous GPS network because new sites in southern Tibet, China are considered, and
numerous time series of campaign sites are analyzed. In particular, we analyze how removing seasonal hydrologic
signals from GPS site time series impacts estimates of the postseismic transient following the 2015 Mw 7.8 Gorkha
earthquake.


