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smartphones in the field of seismology: A lesson learned from the 2015 Gorkha
earthquake

Shrestha Ashish, Ph.D. (Hazama Ando Corporation)

Aftermath of the 2015 magnitude 7.8 Gorkha earthquake marks the importance and necessity of having a strong seismic network
that could easily aware the citizens regarding the threatening seismic hazard and make themselves prepare for similar events in the
future. As a starting point, adequate instrumentation and monitoring is an indispensable part of building a strong seismic network,
but actually having that is not always easy as the case realized during Gorkha earthquake and many other earthquakes in the past.
Damage from the earthquake was immense but damage-related instrumental records were rare as only a handful number of seismic
stations had been set up across the entire nation. It is therefore because of the lack of record information, the seismic damage and
state of structures could not be identified in a short time and proper decisions concerning rational repair and reconstruction could not
be made. Even after half a decade has passed today, seismologists and engineers still face difficulty and uncertainty to interpret the
data from the very few representative record cases that was available so that the future earthquake damage is minimized along with
significant implications in hazard reduction and the improvement of design codes. Some years later the government did planned to
expand their seismic network but the execution has not been enough. Almost every developing nation who have been the victims of
earthquake disasters have similar story to share though. Despite the clear seismic hazard, permanent seismological observations with
open data are rare as they come up with high costs which the developing nations often find difficult to cope with.

Industries around the world are therefore moving
towards the implementation of systems, which can be
readily deployed with minimal effort while providing
clear advantages in cost, size, performance, power,
mobility, and flexibility. Recent developments in low cost
consumer grade devices such as smartphone technologies

Nepal had only 21 seismic stations & 7
accelerometers over the entire nation
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programmable functionality, smartphones have come
to be seen as possible options for acceleration sensors,
data - restoring and cloud - sharing devices, and time -
synchronized computers. Apart from smartphones, there
are several other low-cost microcontrollers which can be
applied for seismic data measurement and come under
the base price of USD 200 or less, such as NVIDIA
Jetson Nano, Coral Dev Board, Sipeed MAIX GO Suit,
Raspberry Pi 4 Computer Model B, ROCK Pi 4 Model B, etc.
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With regard to the raw cost, performance, and power requirement, they can easily outclass those offered by the smartphones.
However, in addition to the performance, getting the data to a manageable data processing and display system is important, which
often requires additional supporting infrastructures such as a base station, computers, a network board, sensor nodes, batteries,
software, and a gateway or a web-based monitoring software. Likewise, consideration of development time and costs, testing and
certification requirements, manufacturing processes, equipment, volumes, etc. incurs additional cost which can be far more expensive
than building a smartphone based system. In addition, smartphone vendor offers an open distribution stores allowing developers to
deliver new applications to large populations of users across the globe, which is transforming the deployment of new applications
and allowing the collection and analysis of data far beyond the scale of what was previously possible. Over 1 billion smartphones are
produced each year and millions are discarded, which means, they could constitute a very robust large data - sending network that
could easily be used in both developed and developing countries with user - friendly user interfaces. With a simple guide, everyone
can operate smartphone apps easily and participate for crowdsourcing applications and production of valuable data that benefits
seismology and earthquake engineering projects. The practical considerations and limitations of using such system have been
discussed in studies conducted by Shrestha et al including several other researchers in the past. In general, smartphone based system
naturally possess the three prerequisites of a seismic data measurement system, that is, sensors, data transfer, and GPS information
(location and time). Using smartphones for vibration sensing and seismic monitoring can offer a dense array of strong - ground -
motion and structural - response system that will facilitate studies leading to an improved understanding of the dynamic behavior
and potential for damage to structures in a rapid, remote, automated, and quantified framework.
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