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Why this program is needed?

§ "There is an increased risk of a future major earthquake in an area that straddles the west of Nepal and India.”

–Nature Geoscience, Science, BBC News

Galetzka et al., 2015; Avouac et al., 2015

§ It is important to make people aware that they are living in a region of high seismic hazard.

§ The school is the best platform to transfer the required knowledge to the society.

§ Earthquake education is not introduced in Nepali schools as of now.

§ Western Nepal is also expected to be able to host large (Mw>8) megathrust earthquakes, as the 1505 event.
– Subedi et al., 2018
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Natural hazards in Nepal

ü Earthquake is the most common natural disaster

ü More than 19,024 people died since 1934 from 

earthquake

NSC, MOE2016, CBS1988

Earthquake    Flood/Landslide
Thunderbolt    Fire

Causalities from recent major natural disasters in Nepal

Earthquake distribution map
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Construction quality

Adobe / others

Brick / stone w. mud mortar

Brick / stone w. cement mortar

Reinforced concrete

Wooden
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Education in Nepal

General information:

ü School starting age for children: 5 years, but not enforced

ü Literacy rate: 64%.   Male 76%, Female 53%

ü Academic year: mid-April to mid-March

ü Two types of schools: Community (82%) and Private (18%)

ü ∑ 8.4 million people are in schools out of ∑ 28.9 million population

ü In western Nepal, the area for this study, ∑ 22% schools (76%/24%) & ∑	20% student (77% /23%)

Level Class School Student Student 
age(±𝟏)

Basic 1-8 34,920 6,968,025 5-13
Secondary 9-12 9,379 1,451,486 14-17
University >12 9/1,369 406,027 ≥ 18

Ministry of education report, 2016
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Education in Nepal

‼ No earthquake education in the school’s curriculum. ‼ 
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Background Context

Galetzka et al., 2015; Avouac et al., 2015
Source: ekantipur.com
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Background Context

What lesson did you learn from the earthquake in 2015?

What happens if there is great earthquake in near future? 
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What cause the earthquake in Himalaya?

Ø Cause of Earthquake in Himalaya: Subduction of Indian plate beneath Tibetan plateau

Ø Shaking of the earth is the signature of energy release from deep to the surface of the earth.

Geodynamic setting: plate tectonics

Introduction and background information 
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Project aim and workflow

Education: To teach

ü School selection

ü Educational activities in schools

Sensor installation: do measurement as part of teaching

Frist aim Second aim

ü School selection

ü Sensor selection

ü Installation of seismometer in schools

ü Data collection

ü Data analysis
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Project aim and workflow

Sensor installation: do measurement as part of teaching

ü School selection

ü Sensor selection

ü Installation of seismometer in schools

ü Data collection

ü Data analysis

Second aim

First purpose: Education
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School selection

ü Large number of students

ü High motivation by school administration

ü Feasibility to install sensor on the ground floor

ü Low-noise area

ü In the region of the seismic gap (Western Nepal)

ü Reachable by vehicle or short walk

Photos of some selected schools

Barpak, Gorkha

SyangjaButwalBaglung
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School Network
S.N. School Name Field visit and agreement

1 Ekata Secondary, Baglung 2018-05-01 

2 Gram Prakash Secondary, Parbat 2018-05-03

3 New Horizon Secondary, Beni 2018-11-26*

4 Janahit Secondary, Mustang 2018-05-09 

5 Janapriya Secondary, Myagdi 2018-05-06 

6 Shanta Secondary, Kaski 2018-05-07 

7 Balkalyan Secondary, Lamjung 2018-05-08 

8 Himalaya Secondary, Barpak 2018-05-10 

9 Shiva Model Secondary, Nawalparasi 2018-05-13 

10 New Horizon Boarding, Rupandehi 2018-05-14 

11 Padma Public Model, Palpa 2018-05-15 

12 Siddha Baba Secondary, Gulmi 2018-05-16 

13 Arghakhanchi Secondary, Sandhikharka 2018-05-16 

S.N. School Name Field visit and agreement

14 Prabha Secondary, Nishikhola 2018-05-20 

15 Bhanubhakta Acharya Sec., Syangja 2018-05-23 

16 Birendra Adarsha Secondary, Chitwan 2018-05-28 

17 Lokpriya Secondary, Chame, Manang 2018-11-21

18 Balmandir Secondary, Gorkha 2018-11-27*

19 Manindra Secondary, Airawati, Pyuthan 2019-01-22*

20 Panchamunidev Secondary, Tanahun 2019-02-13*

21 Parbat Gurukul Academy, Parbat 2019-03-05*

22 Janak Secondary, Gaindakot 2019-03-11*

* agreement done based on the online survey

More than 100 schools are interested from the
region and we selected 21 out of them.

First purpose: Education
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School selection Map
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School Network

What we have
Good network coverage of the region

What we are going to do
• Installing seismometer in schools

• Teaching about earthquakes to students, teachers local people

What we expect
• To spread this idea all over the nation

• To make earthquake safer communities.

Educational and seismic network
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Seismometer selection

Ø Applicable for educational purposes

Ø Easy handling for classroom use

Ø Total cost including delivery is cheap

Ø High sensitivity

Ø Possibility to record data without internet, mains power

Quake Catcher NetworkSlinky Lego Raspberry Shake-1D 
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Raspberry Shake Installation Circuit

Ø Silent place on the ground floor (Principal
room, Science lab, Library, Store room) are 
recommended places for the installation.

Ø No need to connect seismometer to
computer directly but use same IP address 
for internet.

Ø Connect seismometer only through UPS.
(we’ll provide)

Continuous power supply
+ 

stable internet connection
Power controller 

Continuous recording
+

Real time waveforms

Technical details
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Installation procedure 
Installation steps:

4. Open the menu, choose the Settings icon and
configure your Raspberry Shake, update your location
and you can see your sensor in webpage.

3. Open a browser on your desktop computer or
laptop (wired internet) and navigate to http://rs.local

2. Plug an Ethernet cable (No Wi-Fi) into your
seismometer and connect the other end to one of the
ports on the Router. Once the Ethernet cable is
connected to the router, plug the unit in and power it
on. See LED light ON.

1. Set seismometer horizontally on the ground.
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Real-time data streaming 

You can see real-time data recorded by Raspberry Shake seismometer using different software.

jAmaSeis: a cross-platform program that collects seismic
data from a seismometer and allows users to view and
manipulate this data. Best if sensor is connected
LOCALLY.

Swarm: a Java application designed to display and analyze
seismic waveforms in real-time. Swarm can connect to and
read from a variety of different static and dynamics data
sources. Best also if sensor is connected in REMOTELY.

Pilot station in Baglung
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Examples of recorded earthquake 

2018 May 31 ML 4.3

2018 July 5 ML 4.1

Event not in NSC published catalogue

• More than 20 earthquake are recorded by the pilot station in between May 2018 - March 2019.
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Seismological applications

1. To find the epicenter of an earthquake

D	=	(TS	- TP)✕8.304	km

TS-TP =	33	sec

TS-TP =	16	sec

Station in Damauli

Station in Galkot, Baglung

Station in Dhangadi

TS-TP =	17	sec

Parameter: Distance (D) 
S wave arrival time TS = (

)*
P wave arrival time TP = (

)+
Where  D = distance in km 
Vp = P wave velocity (6.05 km/s)  
and Vs= S wave velocity (3.5 km/s)

TS-TP =	
(
)*

- (
)+

D	=	(TS-TP)		
)+∗)*
)+-)*

Example of an earthquake on 2019-02-19

Seismological applications
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Epicenter location and Magnitude computation

2. To compute the magnitude of earthquake
Parameters: 

• Maximum Amplitude
• Distance

Local magnitude using the expression 

Station Distance (km) Amplitude (μm) Local Magnitude

Baglung (R023E) 133 0.3837 3.36

Damauli (RC951) 274 0.3283 4.13

Dhangadi (RDF62)* 141 0.6311 3.64

ML= Log10A + 2.56Log10D - 1.67 

Local	Magnitude	=	3.71

* www.raspberryshake.net
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Result

Epicenter: 28.47°N,  81.98°E

Local Magnitude (ML) : 3.7

14
1 

km

13
3 

km 274 km
E

But, we need at least 4 stations for earthquake 
location and magnitude computation correctly.

Further Plans
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Challenges 

Ø Internet connection, alternate power supply  (+solar panel or inverter?)

Ø Place for seismometer installation in schools

Ø Maintaining the network for continuous recording

Thank you for your kind attention!

Questions ? Comments??
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