Earth, Planets and Space© The Author(s) 2017
10.1186/s40623-016-0597-8

Preface

Special issue “The 2015 Gorkha, Nepal, earthquake and Himalayan studies: First results”

Hiroe Miyake1  , Soma Nath Sapkota2  , Bishal Nath Upreti3, 4  , Laurent Bollinger5  , Tomokazu Kobayashi6   and Hiroshi Takenaka7  
(1)The University of Tokyo, Tokyo, Japan

(2)Department of Mines and Geology, Kathmandu, Nepal

(3)Nepal Academy of Science and Technology, Khumaltar, Kathmandu, Nepal

(4)Department of Geology, School of Mines, University of Zambia, Lusaka, Zambia

(5)CEA, Arpajon, France

(6)Geospatial Information Authority of Japan, Tsukuba, Ibaraki, Japan

(7)Okayama University, Okayama, Japan

 

 
Hiroe Miyake (Corresponding author)
Email: hiroe@eri.u-tokyo.ac.jp

 
Soma Nath Sapkota
Email: somanathsapkota@yahoo.com

 
Bishal Nath Upreti
Email: bnupreti@gmail.com

 
Laurent Bollinger
Email: laurent.bollinger@cea.fr

 
Tomokazu Kobayashi
Email: kobayashi-t96dv@mlit.go.jp

 
Hiroshi Takenaka
Email: htakenaka@cc.okayama-u.ac.jp



Received: 27 December 2016Accepted: 27 December 2016Published online: 6 January 2017
A devastating earthquake with a moment magnitude of 7.9 struck Nepal on 25 April 2015, resulting in nearly 9000 fatalities. This earthquake, called the 2015 Gorkha earthquake, was followed by large aftershocks to the west and east of the mainshock rupture. The mainshock propagated toward the east, and a large slip occurred beneath the capital city of Kathmandu. Contrary to the huge seismic moment release, the seismic intensity was not as large as expected, except for long-period slip pulses and basin resonance. This earthquake is seismologically remarkable in that the interplate earthquake occurred just below the inland area, which offers an invaluable opportunity to deepen our understanding of earthquakes in the collision zone and disasters related to them. This special issue focuses on multidisciplinary geoscientific research regarding the 2015 Gorkha earthquake and the relevant tectonics along the India–Eurasia plate collision zone.
The special issue includes 17 papers demonstrating the prompt analyses of the 2015 Gorkha earthquake as well as Himalayan studies conducted prior to the earthquake. Overall, the research led to the improved understanding of the 2015 Gorkha earthquake and Himalayan studies.
The unique tectonic setting of the Himalayan region has prompted extensive international scientific research. Consequently, many Himalayan studies had been conducted before the 2015 Gorkha earthquake. Bollinger et al. (2016) revealed the slip deficit and interpreted the repeatability of historical earthquakes. Sapkota et al. (2016) discussed the fatality rates of the 1934 Bihar–Nepal earthquake. Sakai et al. (2016) clarified the geological features of the Paleo-Kathmandu lake. Bhattarai et al. (2016) observed ground motions before the 2015 Gorkha earthquake and estimated the site response in and around the Kathmandu valley.
Unique interferometric synthetic aperture radar (InSAR) images and strong ground motion were recorded during the 2015 Gorkha earthquake; high-rate Global Navigation Satellite System (GNSS) observations were also made. The detailed ground surface changes and fault model are presented with InSAR images of ALOS-2 satellite. Natsuaki et al. (2016) performed InSAR analysis and reported some technical problems and the solutions. Kobayashi et al. (2015) revealed the geodetic slip distribution of the 2015 Gorkha earthquake using ScanSAR-based interferograms and identified the remaining slip region with Mw 7.0 between the mainshock and the largest aftershock. Based on satellite images, Sato and Une (2016) and Lacroix (2016) detected earthquake-induced landslide in the Kathmandu and Langtang valleys, respectively.
Field survey was conducted to the east of the epicentral area around the Kathmandu valley. Although the earthquake magnitude was large, no surface fault was associated with the event (Kumahara et al. 2016). The earthquake survey was not limited from the land and toward the space field. Chum et al. (2016) captured the ionospheric signatures of the 2015 Gorkha earthquake.
With respect to strong motion data, Takai et al. (2016) observed clear differences in the ground motions between the rock and sediment sites in the Kathmandu valley. The rock site ground motion can be used to constrain the source characteristics. The nonlinear soil behavior at the sediment site was investigated by Dhakal et al. (2016). Yamada et al. (2016) performed a building damage survey and carried out microtremor observations in the source region of the 2015 Gorkha earthquake. Kobayashi et al. (2016) and Kubo et al. (2016) performed joint source inversion to estimate the rupture process of the 2015 Gorkha earthquake using various sets of observational data. Ichiyanagi et al. (2016) analyzed the aftershock activity of the 2015 Gorkha earthquake based on the local ground motion array. A statistical seismicity monitoring study on the 2015 Gorkha earthquake and aftershock sequence was performed by Ogata and Tsuruoka (2016).
The special issue demonstrates the scientific importance of Himalayan studies. Geospatial observations that captured the earthquake sequence were highlighted. The 2015 Gorkha earthquake ruptured beneath the capital city Kathmandu where urban strong motion data were utilized. The geodetic, seismological, and geological interpretations indicate that the potential remains for earthquakes in the region between the 2015 Gorkha earthquake and the largest eastern aftershock and in the Main Frontal Thrust. Therefore, further research is needed regarding the Himalayan region, which has the world’s fastest inland collision rate.
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