3rd International Workshop on Educational Seismology

EGU Pokhara Workshop 2023

1 - 3 May 2023
Pokhara, Nepal

An event organized by
Seismology at School in Nepal

e €SV Q@ Uil

“working together for earthquake education and better preparedness”



3" International Workshop on Educational Seismology, 1 - 3 May 2023 Pokhara, Nepal
Organized as part of ‘Seismology-at-School in Nepal’ program for earthquake education- first
time in Nepal.

Format of the conference:
Presentation style, demonstrations, question and answers and workshops.

Goal:

The 3™ International workshop on educational seismology for teachers in Pokhara is a main
connecting event between earthquake and education specialists, and teachers of schools across
the region of western Nepal. The goal of the workshop is to explain our educational aims, to
show and practice the learning material, to demonstrate SISMO-BOX, do it yourself, to
demonstrate the use of a low-cost seismometer, and to answer any question that may arise from
the teachers. This year, we will focus on the SISMO-BOX to stimulate high and middle school
students towards the understanding of the natural phenomenon of earthquakes. It will help to
raise student’s awareness on the consequences that earthquakes can have in the communities.
We will demonstrate the application of SISMO-BOX in the classrooms. We will also cover the
topic Earthquake Evacuation Drills and its protocol, which is also crucial for Nepali pupils.

Participants:

48 participants - STEM teachers from public and private schools located on western Nepal and
neighbouring regions.

Dates: 1 - 3 May 2023

Event format: One full day and two-half day.

Venue: Lakeside, Pokhara
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3" International Workshop on Educational Seismology

Program Schedule

DAY 1: Monday, 1* May 2023

14h

Arrival at the Hotel (at latest)
Mt. Kailash Resort, Lakeside Pokhara

14h30 — 15h30

Registration and workshop materials distribution
Mt. Kailash Resort, Conference Hall

15h30 — 16h00

Inauguration Session
Mt. Kailash Resort, Conference Hall

16h00 — 16h30

TALK 1 (30°): Introduction, EGU GIFT info and Survey
Speakers: Gyorgy Hetényi, Shiba Subedi, Fabrice Jouffray

16h30 — 17h30

TALK 2 (1h): Seismic Hazard in Nepal and experiences
Speaker: Dr. Lok Bijaya Adhikari

17h30 — 18h30

TALK 3 (1h): Earthquake Evacuation Drills
Speaker: Dr. Sarah Houghton

18h30 — 19h IGEOQO presentation + Group Photo
19h Welcome Dinner
Mt. Kailash Resort
Day 2: Tuesday, 2" May 2023

Breakfast

7h—8h30 Mt. Kailash Resort
: - trati ion I

8h30 — 10h30 TALK 4 (2h) ‘SEISMO BOX demonstration Session

Speaker: Fabrice Jouffray
10h30 —11h Coffee Break

TALK 5 (1h): SEISMO-BOX demonstration Session 11
11h—12h .

Speaker: Fabrice Jouffray
12h — 12h30 Questions and Answers
12h30 — 14h Lunch

Mt. Kailash Resort
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TALK 6 (30°): Beat the Quake game: Rules

14h — 14h30
Speaker: Gyorgy Hetényi and Shiba Subedi
Hands on session in 3 groups
14h30 - 16h SEISMO-BOX mounting | Earthquake Location Tutorial | Playing Beat the Quake
Speaker: FJ Speaker: SS Speaker: GH
16h — 16h30 Coffee Break
Hands on session in 3 groups
16h30 — 17h30 SEISMO-BOX mounting | Earthquake Location Tutorial | Playing Beat the Quake
Speaker: FJ Speaker: SS Speaker: GH
Hands on session in 3 groups
17h30 — 18h30 SEISMO-BOX mounting | Earthquake Location Tutorial | Playing Beat the Quake
Speaker: FJ Speaker: SS Speaker: GH
Musical Break
18h30 —19h Mt. Kailash Resort, Conference Hall
Dinner
19h30 Mt. Kailash Resort
Day 3: Wednesday, 3" May 2023
Breakfast
7h—8h30 Mt. Kailash Resort
8h30 — 9h30 TALK 7 (1h): Seismology at School in Nepal: applications and lessons
Speaker: Shiba Subedi
TALK 8 (1h): ASK ME ANYTHING: Question and Answer session
9h30 — 10h30
Speaker: ALL keynote speakers
10h30 — 11h | Coffee Break
11Th—12h SEISMO-BOX logistics discussion: distribution, exchange, new constructions
12h — 13h Closing session
Survey + Certificate distribution + travel allowance distribution
13h — 14h Lunch
14h Departure from the Hotel
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Keynote Speakers

i - Prof. Dr. Gyorgy Hetényi
{ Geophysicist
. Institute of Earth Sciences,

Faculty of Geosciences and Environment

University of Lausanne, Switzerland

Gyorgy is a geophysicist and a professor at the Institute of Earth Sciences, University of
Lausanne, Switzerland. After a geophysics and geology M.Sc. education starting at E6tvos
University, Budapest, Hungary and finishing at the Ecole Normale Supérieure, Paris, France,
he continued at ENS Paris with a Ph.D. which he completed in 2007, with the title “Evolution
of deformation of the Himalayan prism: from imaging to modelling.” After a post-doctoral stay
at the University of Leeds, United Kingdom, he has worked at ETH Zurich, at the Department
of Earth Sciences and at the Swiss Seismological Service for 7 years. Gyorgy started in
Lausanne in 2015, where the “Seismology at school in Nepal” project was initiated in 2017,
related to the Ph.D. thesis of Shiba Subedi. Gyorgy is actively involved in Himalayan research
since 2004, including several field campaigns in seismology and gravimetry, and numerous

publications on Himalayan geodynamics and seismotectonics.

Fabrice Jouffray
PhD in Earth Sciences (last year)
University Cote d’Azur, France

EGU Education committee

Fabrice is a former teacher in schools, now at the University Cote d’Azur in Nice, France
where he teaches Biochemistry, Genetics Sciences, Immunology and Geodynamic processes
to future teachers. He serves as an assistant director of French institute for Teaching and
Education, and coordinator of curriculum for Master’s degree at the University Cote D’ Azur.
Since 2017, he has been involved in teacher formation for seismological network at schools
and related tasks as project co-creator of EduMed Observatory. He has a long experience of
teaching Biology and Geology in different schools in Nice and other parts of France. Moreover,
during his career, he developed competences creating educational project in seismic risk and
hazard. He did Bachelor’s degree in Biology and Biochemistry, Master’s degree in
Biochemistry and Geology, and currently he is about to complete his PhD in Earth Science. He

published numerous articles in variscan orogeny and seismology at school.
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Dr. Lok Bijaya Adhikari

Senior Seismologist

3 National Earthquake Monitoring and Research Centre (NEMRC)
Department of Mines and Geology

Kathmandu

Lok Bijaya is a senior seismologist who has been leading the Nepal Seismic Network at
National Earthquake Monitoring and Research Centre, Department of Mines and Geology
since more than two decades. He has completed B.Sc. in Geology from Tri-Chandra Multiple
Campus in 1994. Then, he completed M.Sc. in Mathematics from Tribhuvan University, in
2002 and in Seismology from International Institute of Seismology and Earthquake
Engineering (IISEE) and Tokyo University, Japan in 2003. He also completed MSc in Geology
from Tribhuvan University in 2012. Recently in 2020, he has completed his PhD entitled
‘Seismicity associated with the April 25, 2015 Gorkha earthquake in Nepal: Probing the
Himalayan Seismic Cycle’ from Paris University. Currently, he serves as General Secretary of

Nepal Geological Society.

X

- Dr. Sarah Houghton
High School Science & Outdoor Curriculum Teacher
St Michael Steiner School, London

United Kingdom

Sarah has a great interest in education and earthquakes. She has worked in education for most
of her life. She loves to learn, teach and experience the natural world. She is involved with
community groups supporting local initiatives and writing grant proposals. She has developed
programmes to work in various areas of science teaching and communication to all ages. She
is passionate about educating with care and has excellent knowledge of earthquake geology.
Her thesis work was on earthquakes and marine terraces in central Greece and southern Italy
at UCL/Birkbeck College. She is a first aider and a fire officer at her school. She has excellent
skills in grounds & estates, health & safety, DofE, community building, planning and

overseeing events. She also loves to work with herbs, dyes and is a soap maker.
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Dr. Shiba Subedi

Seismologist
2 » Ph.D. in Seismology
“.»-. \  M.Sc. in Physics and Geophysics
\h Seismology at School in Nepal program leader

Shiba is a Seismologist completed Ph.D. in Seismology from the University of Lausanne
Switzerland. He studied Master’s degree in Exploration Geophysics at IPGP and worked as a
Research Assistant internship at Ecole Normale Supérieure, Paris, France. After the completion
of Master’s degree in Physics from Tribhuvan University he motivated towards seismology, it
was the time of 2015 Gorkha earthquake. Since 2017, he has been working for ‘Seismology-
at-School in Nepal’ program. The purpose of the program is to evaluate the feasibility by
locally testing a bottom-up approach of seismology in schools. With special lectures to
students, and by installing low-cost seismometers in schools, he is working to enhance
awareness and preparedness of the people, and at the same time collect useful local shaking
data. Currently, more than 30 schools are equipped with a educational seismometer mostly in

Western Nepal.
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A quarter century of educational seismology

By Jean-Luc BERENGUER
University Cote d’Azur, GEOAZUR Lab. Education & Outreach

Potentially destructive, earthquakes fascinate people as much as they frighten them.

These are unpredictable natural events linked to the internal dynamics of our planet. This is why
emphasis must be placed on raising awareness, particularly in the school system where the causes and
effects of these hazards can be studied.

Twenty-five years ago, one of the oldest educational seismological networks was created in France,
following in the footsteps of a nascent network in the United States (Princeton Earth Physics Project -
PEPP). Many other seismology educational networks have since been created around the world.

These networks share the same objective: the installation of a seismometer at school to promote seismic
risk education. The seismometer and its recordings make it possible to respond concretely to questions,
hitherto quite abstract, related to seismic hazards and knowledge of the structure of the Earth: key
scientific subjects for school programs.

The French educational seismic network has continued to develop over the years. Initiated in the Alpes
Maritimes in 1995 with the help of local authorities, the educational program integrates national
operations supported by ‘Sciences a I’Ecole’ from 2006. The deployment of seismometers will quickly
become international with French high schools abroad.

Since 2017, the Université Cote d'Azur has taken over educational seismology with the program called
Observatoire Méditerranéen Educatif (EduMed-Obs). This observatory aims to set up an interface
providing data sets recorded by sensors installed around the Mediterranean basin. The theme of this
observatory is not only focused on seismology: meteorology, hydrology and sea level variations are
also supported.

The French seismic educational network was particularly marked by close interaction between the
teachers involved and the local researchers. Teachers were able to benefit from specific training, and
were also able to share their educational experiences in the use of school seismometers and recorded
data sets.

An extensive collection of classroom activities has gradually been compiled by this educational
community over these many years. This collection has largely contributed to setting up many innovative
practical activities in science education classes.

Recently a booklet ‘SISMO Collector’ was edited by the Observatory. As the name suggests, it is about
re-packaging many activities for the classroom using both online data and modelling through
experimentation. This booklet is already being distributed for free to schools in France. Now available
in English, this booklet can be disseminated more widely across Europe and beyond.

English version (/1

This book aims to share this work with you.
Book:

Berenguer, J-L., (2023), Booklet, SISMO-Collector, DDTM 06, France [ %cousaon



TALK 1: Introduction — Speaker: Gyorgy Hetényi
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Introductory thoughts

Gyorgy Hetényi figmt ga-t Uik

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 1

4 years after the first workshop...

* Alot has been achieved - thank you ALL !

« Data visualization

* Religion

« Swiss educational project
- Card game

* Funding

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 2
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TALK 1: Introduction — Speaker:

Gyorgy Hetényi

Data visualization

 Seismometers are the same

* The software has evolved

* Visualizing data has become easier

« Go to https://stationview.raspberryshake.org/

* Click on your preferred station
* Click on « See 24-hr Plot »

* A new, interactive window with data opens

UNIL | Université de Lausanne

3rd ‘International Workshop on Educational Seismology | 1-3. Ma;/ 2023 Pokhara, Nepal 3
Data visualization
T —— " vvina |V soead @

x> =u‘ *| = Various handles:

UTC time

ooy

+ zoom in/out
« filter

* spectrum

* spectrogram

Explore and
try it out
yourself!
£
T
3
U%usanne
ara, Nepal 4
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https://stationview.raspberryshake.org/

TALK 1: Introduction — Speaker: Gyorgy Hetényi

+ Study in 2021: The representation of

Rel |g 0N earthquakes in Hindu religion
* Freely accessible at
* Message in 2019 http://doi.org/10.3389/fcomm.2021.668086

«  9f@T and YW

» references, citations and pictures

o "
UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 5

Parmas - 3
s 20030033, prafandsur & bm [uslon |8 SEE) [Fers: 1- 4 W)

Swiss educational project

Switzerland follows the Nepali example

« 23 schools, 7 colleagues operate

R Rt 1

RaspberryShake seismometers

* Further schools to join in the next 2 years :

* Please let me know if you would like to
establish a contact between your class

and a Swiss class (in English)

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 6

11/122


http://doi.org/10.3389/fcomm.2021.668086

TALK 1: Introduction — Speaker: Gyorgy Hetényi

Card game

* BEAT THE QUAKE, a new card game has been developed

» Cooperation to improve earthquake preparedness

« Full details tomorrow |0 P "
- | v ‘h\”"m',.é' '

UNIL | Université d usanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 7

Funding

*  We greatly acknowledge all financial support for the project!

« Crowd-funding « 2023 workshop
campaign

iy EGU -
gofundme

.ITI.I'Erlllﬁﬂn:I[ Union

* Annual support

Uil

UNIL | Université de Lausanne

« MANY THANKS TO ALL TEACHERS AND VOLUNTE(E.L,BS”!

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 8
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TALK 1: Introduction — Speaker: Gyorgy Hetényi

seismoschoolnp.org

Seismology at School in Nepal program

Three main goals:

* Make people more familiar with Earth Sciences
* Increase people’s awareness about earthquakes

« Spread the example of your schools across Nepal

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 9

Wishing you continued success
In learning and teaching!

UN Iversité de Lausanne
3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 10
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TALK 1: Introduction — Speaker: Shiba Subedi

Seismology at school in Nepal

» The program initiated in Nepal first time in 2017.

' Funding Shiba Subedi
Concept, proposal, and director Swiss Confederation Program leader

1 May 2023 3rd International Workshop on Educational Seismology 1

Seismology at school in Nepal

» More than 5 visits per schools by our group.

» Occasional earthquake lectures in the classroom.

. R3 ferrmerm se

Pl S
SN e W AR e e ey et e v qe et el S s o e e

w2 v el s e wy wowl Rt b Gulfeocd ¢ Sesnses Mwde 1 Peees shtana ot
wren Bl € 1w wmoive  be ehmen mn e wael o et et gen me wed
oo it T st bt e | fo fefor Suvet eneor wen vt e ot 5t e
e o 1w o pRT e e @ s e e @ S e ey Te
Be e 1w e Rt Oed o g T Teeen  €TCT g e e chyeste
o e wphal i ghOer g e o o wod v et W 3R W e e el e e of wilti)
el e
Sourer e ool el B0 spE et ¢ g e ot e & Mt gelt sl e woe et et |
SR v e chen whew qee et few ¢ et sy g

1 May 2023 3rd International Workshop on Educational Seismology 2
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TALK 1: Introduction — Speaker: Shiba Subedi

Seismology at school in Nepal

» 33 seismometers have been installed creating Nepal School Seismology Network.
» We aim at 40.

Nepal School Seismology Network Stations

27

80° 81" 82° 83° 84’ 85’ 86° 87" 88"

1 May 2023 3rd International Workshop on Educational Seismology 3

Displacement (nm)

Seismology at school in Nepal

Scien(f REPORTS
» COVID lockdown effect measure

Cite as: T. Lecocq ef al., Science
10.1126/science. abd2438 (2020).

Global quieting of high-frequency seismic noise due to

COVID-19 pandemic lockdown measures
Seismic Noise for AM.R8C46.00.EHZ - Filter: [4.0-14.0] Hz

] 401401z
i 1
I | 1
120 ‘ \
T |
100 ‘ ’
| |
{8 41|
“0 ‘
20 OO MBI AEHEH VDO | WO NWMI VNGO B
2020 March 24 —
- National lockdown P T W
o A o AP o A2 o A i
& z » g o v R Lecocq et al., 2020, Science
& 1010” oy _Lo-,p” & 10-;0”“ 1010” ) q s f
1 May 2023 3rd International Workshop on Educational Seismology 4
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TALK 1: Introduction — Speaker: Shiba Subedi

Workshop 2023 Speakers

y/
!

Gyorgy Hetényi Fabrice Jouffray Lok Bijaya Adhikari ~ Sarah Houghton Shiba Subedi

Gyodrgy Hetényi, email: gyorgy.hetenyi@unil.ch
Fabirce Jouffray, email: fabrice.jouffray@gmail.com
Lok Bijaya Adhikari, email: Ibadhikari@hotmail.com
Sarah Houghton, email: s.houghton@alumni.ucl.ac.uk
Shiba Subedi, email: shibashibani@gmail.com

1 May 2023 3rd International Workshop on Educational Seismology 5

Highlights of the workshop 2023

» New tools for earthquake learning
SEISMO-BOX: DO IT YOURSELF (Supported by EGU)

Presenter
Fabrice Jouffray

1 May 2023 3rd International Workshop on Educational Seismology 6
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TALK 1: Introduction — Speaker: Shiba Subedi

Highlights of the workshop 2023

» Earthquake evacuation procedure guide  \What Can You Do to Prepare for an earthquake?

Sarah Houghton
St Michael Steiner School, London, UK

1 May 2023 3rd International Workshop on Educational Seismology 7

Highlights of the workshop 2023

> Earthquake Card Game: Beat the Quake Earthquake Location tutorial

Gyorgy Hetényi on 2" May

80 81" 82

83" 84’ 85 86" 87 88

Shiba Subedi on 2 Ma

1 May 2023 3rd International Workshop on Educational Seismology 8
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TALK 1: Introduction — Speaker: Shiba Subedi

Highlights of the workshop 2023

Please consider filling a survey form seriously before and
after the program.

Actively participate the workshop, there is no silly question.

| HAVE NO PROBLEM

Collect your Certificate before the end of the workshop. WITH ANY QU[S"ON

Collect your transportation cost.

Best wishes for the Workshop !
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Seismic Hazard in Nepal

and Experiences

Dr. Lok Bijaya Adhikari

Senior Divisional Seismologist

National Earthquake Monitoring and Research Centre

Department of Mines and G
Lainchour, Kathmandu

eology

Email: Ibadhikari@hotmail .com

www.seismonepal.gov.np

EATHQUAKE AS A HAZARD

* |n the past 3 centuries over 3
million people have died due to
earthquakes and earthquakes
related disasters.

» The economic losses due to
earthquakes are huge (Tohoku
earthquake — Magnitude 9.0 —
2011 March 11 — causes US$
365 billion economic loss)

= 2/3 of continental crust is
seismically active, that means

about 1 billion people are living 1556 AD China8,30,000 Deaths.

in exposed area.

In 2010 M7.0 earthquake in Haiti >3,00,000
Deaths.
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Global Seismic Hazard Map

6 032 04 08 14 24 13 40 &8

[ I

EARTH'S INTERIOR

e The upper 100 km thick
Continental tns outer part is called

lithosphere.
Byt This part is divided into a
Warim

number of fragments,
Lihaspherd . .
i R R which are called tectonic

roken ko ecionic plaes
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

WORLD’S TECTONIC PLATES

Map source: http://geology.com/plate-tectonics.shtml

The tectonic plates

Geological high speed collision between India and Eurasia
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

@ World Seismicity (1900-2013)

ol

The tectonic plates

The convection makes the tectonic plates move.

Reconstitution of the
last 250 million years of
tectonic movements.

Look for the Indian
continent that travels
quickly up to Eurasia.

= JBESSE
1995
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

WHY EARTHQUAKES IN NEPAL?

« Nepal falls on the collision zone of the Indian Plate and the
Eurasian Plate.

e The north drifting Indian Plate collided with the Eurasian Plate
~50 my before.

o The Indian Plate is still moving due north at a rate of about 4
cm/yr.

o Thereis accumulation of strain along the collision zone.
o This energy is released at the time of great earthquake.

e Currently the region between Terai and Higher Himalaya is
locked and stress is building up at the boundary between
Higher Himalaya and Lesser Himalaya at depth.

e« The current seismicity is the result of strain build up in the
upper part of the crust.

24 /122



TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Tibet

fox..

! M-H5

J005
Ruptar ¢
150 hm
M7E

MI 7.6

Ruphur
M-HF

Seismic stations Seismic Vault Network
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Signal of Gorkha Earthquake
:-E;.llf::;llﬂ w B8k E WE Lar ey ok ‘ ‘“_’I*-‘.:!H‘.-;hﬁ“l
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

3D view of the region with main shock, largest
aftershock, aftershocks and tectonic boundaries
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Seismicity after Gorkha Earthquake
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

SHAKING OF EARTHQUAKE DEPENDS ON

 Magnitude
—More energy released
* Distance

—Shaking decays with
distance

* Local soils
—amplify the shaking

SITE EFFECT
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

KATHMANDU VALLEY

h
North SoLE

w«.Sundarijal

Chapagaun

b Safral L e le
Bl v b T @l O

Upto 600 meter
thick sediments
Katmandu valley is composed of soft soil (about 600 m thick in central part)

Liquefaction may be possible at several locations.

Difference in GPS site response
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

THREE TYPES OF FAULTS

==

Strike-Slip E

Thrust

STRIKE SLIP
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

NORMAL FAULT

Nojima Fault, Kobe, Japan
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

EFFECT OF EARTHQUAKES

Ground Shaking
Surface Faulting

* Fire
Landslide
Liquefaction

Tsunami

1/12/15

GROUND SHAKING

| !
— i i 1
' Ny 1 — -
L,
- s LT

Blabtspuis'i flurber Louare befory fop] and abie: (beies |
the 1900 B Mppod Grem Lorthauks.
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

KOBE, JAPAN 1995

SURFACE FAULTING
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

FIRE
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

TSUN

AMI

LANDSLIDE
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Isolation
Bearings

Fixed-Base Isolated

Grou
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Isolation &
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TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

OUR ENGINEERING !!!

- -t

SEISMIC HAZARD MAP OF NEPAL
Peak Ground Horizontal Acceleation Contours in gals
- e ~— -
'ﬂqu*l S
x L
'ﬁn::iﬁhr.l ‘ dinryid
!“I - — 4 - ] e P
“ | R = - —
L Bembaagn’ oy : : r
i b e A .
ey WL e T LR dig T n e
g R N S Y = ke
— B e W g e Pag [ -
' oy Siiradnipe || FaT ol o e
Ii‘u:l‘-“i:--.l | imatinis -r'#w? > m- £ i "‘n.plﬂf
£ i 7 T ] i - 2
g .1;'3 $ N L e
= - — - 5 #
i s NEERE L
dsdmas il E Fpndpy il H Dewsbes @ Eehs § B Bapesin § Enjmen s 1 P issiee
E e e e L
- - - - - - - - -

39/122



TALK 2 : Seismic Hazard in Nepal and experiences — Dr. Lok Bijaya Adhikari

Thank you
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Earthquake Evacuation
Procedure Guide

Prepared for the Seismology at School in Nepal program
(www.seismoschoolnp.org) by

Sarah L. HOUGHTON, Shiba SuBEDI & Gyorgy
HETENY]

Presentation Monday May 1st 2023

Photo taken on May 4, 2015 shows
a damaged building of the country’s
oldest modern school, Durbar High
School, in Kathmandu, Nepal.

~ 5,000 schools were destroyed in
the April 25 earthquake.
(Xinhua/Sunil Sharma)
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Quotes
What can you do to prepare for an earthquake? Steps 1-4
— When the earth shakes, what do you do? Step 5
How to improve your safety after an earthquake? Step 6
After the earthquake. Step 7
Your school’s emergency management plan
= Your school’s risk assessment
3 Education engagement timetable
Checklist for a Practice Earthquake Evacuation Procedure
Earthquake evacuation procedure report
References

Liability Disclaimer

‘The most recent disaster fades from memory just before the next one strikes.’

— Japanese proverb?

‘However, these technical advances are necessary but not sufficient to advance
earthquake (and tsunami) preparedness. Public education is essential. And often the
most basic lessons are the most empowering’!

‘The findings reinforce the importance of having individuals decide before an
earthquake how they should respond in locations where they spend the most time.?

‘Why is a “Drop, Cover, and Hold On” drill important? To respond quickly you must
practice often. You may only have seconds to protect yourself in an earthquake before
strong shaking knocks you down, or something falls on you’?2

GeoHazards International Revised Version (2018, March). Developing Messages for Protective Actions to Take During
Earthquake Shaking.
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

What Can You Do to Prepare for an earthquake?

By preparing, planning and practicing your response to an earthquake (or any disaster/fire) you
are putting yourself in a better position to be able to save lives and resume normal life
afterwards.

This is an earthquake evacuation procedure (EEP) guide, it is not definite. It will need adapting
for your school, e.g. whether you have a 1 floored building or 2 or whether your children are
primary or secondary age. This is a starting point.

Amplitude

[
i |
—
f{ |

— T ——t —
00 £ 23 A S 6 T & 9 30 1A
Time (s)

Figure 5.1 of a typical sek from a small earthquake, showing the time sepuration between the initial P
witve and the luter, larger S wave. In this example, the S-minus-P time is approximately 4 seconds,

It’s important all staff are involved with your practise. Students are made
aware & engaged.

— SOZ

E 1. Include preparation discussions for your school’s procedure in your staff
meetings. Take this document to your meeting.

= 2. Fﬁrmul?te your school emergency plan, see below. Ensure all staff know
— their roles.

3. Do an earthquake risk assessment for each room to assess what you
would do during an earthquake. Practise your evacuation and then
review risk assessment.

Create an EEP when you get back to school. Try it out. Then review it.

5. It’simportant to start, remember there is no good time for an EEP, but
there is a need to practise and that practise will really help save lives and
limit injuries.

6. Use your classroom lessons to discuss your preparations for your EEP.
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School in Bhotsipa, Sindhupalchok

https://www.theguardian.com/teacher-network/gallery/2015/may/15/nepal-earthquakes-shattered-schools-remain-
closed-in-pictures

Secure your space by identifying hazards and securing
moveable items

Photo: Primary school in
Makwanpur district.
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Step 2:

[ ° . ®
Plan to be safe by creating a school c}q%r*"l ?

emergency plan and deciding how you will

communicate.

e Have a discussion ask ‘How would you react when the ground begins shaking?’
e Ask students to prepare a poster for an evacuation procedure.
e Prepare your route of evacuation.

e Where are your ‘safe zones’?

e Practise your evacuation procedure.

e Where is a safe place to hide? e.g., under desk, by an internal wall,
face away from wall/window.

e After a disaster, who would you contact/where would you meet?

e What actions would you take to ensure the immediate safety of your

class/school?

Step 3:

Organize emergency supplies in convenient locations.
Arrange an earthquake emergency safety pack (EESP)
for every classroom & emergency safety box(es)

: @ = '
for school to be stored outside. fﬁ\i

Check every term.

EESP contents:

* whistle

* torch

* first aid kit

* bottled water

* emergency blankets

unperishable food
shoes

dust masks
register

oIS € SRR NI U JEUE AENC SE SN R R
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https://www.earthquakecountry.org/step2
https://www.earthquakecountry.org/step3

TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Step 4:
Prepare and organise important documents and strengthen school building.
Ensure there is adequate outdoor evacuation space.

Check evacuation routes.

g from front wall collapse (Yeft) and partial w all ol apsey 1nghlL 2
rlnlqnhr () 3 A Sanquini, (left), Bipin Shrestha (right), provided by Earthquake Engineeri)
Institute)

Figure 1a (left). Collapsed private school in central Port-au-Prince metropolitan region; a
neighboring single-family house sustained no damage: (b, right) Well-built commercial
building (left side) adjacent to catastrophic collapse of neighboring structure.

When the earth shakes, what do you do?
Step 5

Where are you?

Outside:

1. If you are outside: Stay outside! Do NOT enter a
building.

2. Go to a ‘safe’ zone; i.e. away from
trees/buildings/bridges/electric lines, poles,
transformer.

3. Drop to the ground.

4. Make as small as possible ball with your body.

5. Cover your head and neck.

46 /122


https://www.earthquakecountry.org/step4

TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Inside, Ground floor:

As a school then assess the risk of evacuating directly outside or staying inside (Drop/Cover/Hold On).

If your school building is not earthquake proof go outside as soon as possible.

Inside, 2" and higher floor:

1. Drop. Cover. Hold on.
2. Face away from
windows if possible.
3. Keep covering your
head/neck with your
hands or a book.
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

What the teacher does:

1. Evacuates (if on ground floor & assessment to evacuate has been made).
OR
Instructs children/students to:
* Drop/cover & hold on.
* Point face away from windows.

ns Prepare in Case of an Earthgual

2. Stay calm and quiet.
3. Opens classroom door to avoid it i«.a-
getting stuck. Df: ;

4. Grabs EESP

Once shaking has stopped, what to do?

1. Keep calm.

2. Check register — is everyone accounted for?

3. Any injuries/anyone trapped? Get student to check
themselves and their neighbours for any injury.

4. If all are accounted for and you can move outside
easily do. Go to a ‘safe zone’. Follow evacuation
procedure below.

5. Try to minimize the use of mobile phone, to keep the
lines free for those in urgent need and rescue teams.
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Advice for night time

1. Stay in bed

2. Roll over to protect
stomach area.

3. Cover head with pillow to
help avoid falling objects.

4. Once shaking has
stopped, keep calm, check
your body for injury.

5. Grab your EESP (attached
to your bed, put shoes © BRIGHTSIDE
on).

Evacuate to a ‘safe zone’

How to improve your safety after an earthquake?

Step 6:

Improve your safety after earthquakes by evacuating, helping the injured, and preventing further injuries or damage.
Remember there may be aftershocks and buildings may be unstable.

Evacuation will depend on where your classroom is and where
you are with your class at that moment in time, as well as if
your building has been affected.

1. If you are outside, stay outside, find a clear space. ‘Drop,
Cover, Hold On’.

2. If you remained inside then you will need to evacuate to
your ‘safe zone’.

3. A ‘safe zone’ is a space away from buildings/trees/posts. Most likely this is where the school assembly is in
the mornings.

4. Be prepared for aftershocks, you may need to ‘drop, cover and hold on!’ If there is no solution get out of the
building.

5. Take the register. Is everyone present? If not report those missing to ‘Incident leader’.
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

6. Report those injured to First Aid team

7. Stay with your class unless you have set up a procedure to help others by joining classes together. If you merge
classes some teachers are free for Disaster Response Roles, e.g., First Aid, Evacuation Team.

8. The children are best to stay at school with their teachers until somebody from their home comes to get them. It
may be dangerous for them to try to go home by themselves, or something may have happened to their house
or apartment building in the earthquake, and their family may be staying elsewhere. Children can practice
waiting at school as part of their earthquake evacuation exercises.

1or3 Qy; YR earaian den & rElEs 4
R 8 YA T

If you are trapped

1. Protect first your body and head and check yourself
for injuries.

2. Protect your mouth, nose, and eyes from dust.

3. If you are bleeding, put pressure on the wound and
elevate the injured part.

4. Signal for help by shouting, or with your emergency
whistle or by knocking loudly on solid pieces of the
building, three times every few minutes. If you have a
mobile phone then try and make contact with school
to help (have school phone number in your phone) or
use emergency contact number 112.

5. Rescue personnel will be listening for such sounds.

May 2008 Wenchuan, China
http://news.bbc.co.uk/1/hi/world/asia-pacific/7397489.stm
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- \ Hand Supp

Help the injured

Knee Stops Body From
Rolling Onto Stomach

Shock - position

Prevent further injuries or damage

Be prepared for aftershocks and stay away from

anything that looks like it may fall.

* Fallen Items

* Fire

* Gas leaks

* Electric issues
* Spills

* Falling masonry
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Let people know you are OK & stay informed

1. Update your local government school liaison, tell them your
status, then stay off the phone.

2. Phone service may be out or overloaded. Try texting main
contacts of children/staff. Then avoid calls to make sure the
network is free to handle emergency calls.

3. Listen to local radio.

4. Use smartphone to access rescue information or weather
forecasts in your areas, if you have access to recharging
facilities. If not save your battery.

i,
After the earthquake /\|~
i GERG

Your level of preparedness will determine what happens in the following weeks and months. For the
children, some level of ‘normalness’ will be needed, so try to resume school if possible but allow for
trauma and time to talk about the earthquake as well as recovery from physical injuries.

There will be a need to restore daily life by reuniting with others, repairing damage, and rebuilding community.

1. Following aftershocks, continue to check for gas leaks, chemical spills, damaged electrical wiring and broken
water pipes.
2. Your school may be asked to be a hub for those who have lost their homes. Be prepared to help neighbours,
especially the elderly or those who struggle.
L

If your water is off or unsafe, you may need to purify water or access bottled water. %/ ==y :
Ly T

Monitor local radio or television reports about where to get emergency help.

Use fresh food first if safe. Save canned goods for later.

Do not eat or drink anything from open containers that are near shattered glass.

N oS W

Wash hands
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Your school’s emergency management plan

Preparing for a Safe and Happy Learning Environment
e give this guide;

e identify ‘emergency’ team, e.g. first aiders, evacuation team, planning team (those who will create your emergency
management plan). Note: emergency incident leader may not be your head teacher;

o identify ‘safe zones’ and evacuation routes for each classroom and share these with students, e.g., create a map,
label routes. Note: students may change classrooms each year so they will have to learn afresh plans for new rooms;

e identify hazards in the school and create awareness of these hazards, e.g., structural problems, power lines;
¢ find ways to manage and mitigate these hazards, e.g., can walls be strengthened;

e plan preventive measures for identified hazards, e.g., put hazards on map;

e implement risk reduction activities, e.g. secure bookcase, keep evacuation routes clear;

e establish effective disaster preparedness and emergency response;

e identify training and capacity building needs for effective prevention, mitigation and response for disaster, e.g., send
teachers to subsequent conferences, give fellow teachers this guide;

e arrange dates for practise evacuations;

e do a ‘surprise’ practise, ensure staff/students know there will be one but they won’t know when.

Football Groond )
Temporary L“"‘i'g 5?“‘,"-’/

Map of school including potential hazards, e.g., landslide prone areas and capacity, e.g., open spaces
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Map of evacuation routes

Date:

EXAMPLE Earthquake Risk Assessment for school / site
Place/Room:
- Severity - . .
Who might . Possibility . What further | Action | Action
What are be harmed (High, What is already action is b by when| Done
the hazards? medium, | (VeryLikely,| peing done? v 4
and how? ikel necessary? |whom? ?
low) Likely,
Unlikely)
My building is | Pupil or teacher H L Evacuate Continue
unsafe from collapsing assessing
building
Second floor | Pupil or teacher H VL Drop, Cover, Hold Practise
classroom |may not On completed
evacuate in
under 5-10s
Danger zone |Pupil or teacher | M u Check danger | Pupilor |In5 days
outside by falling debris zone teacher
classroom
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Education engagement timetable

Activity Annual activities — earthquake education Timing  Cooperation
with other
agencies

Evacuation 1 25th Apri| — 1t evacuation practise of the year Allow  e.g., invite fire

practise (remembering the 2015 earthquake) e department

2. Autumn - 10:19 am on 19t October — minutes
https://www.shakeout.org/
3. Jan 15t/16% (remembering the 1934 earthquake —
National earthquake safety day in Nepal)
4. Any date — a ‘surprise’ evacuation practise — incident
leader to decide date/time and instigate event.
Assembly  Theme related to ‘earthquakes’ and ‘how to keep safe’. ~ 30 e.g., invite
If this is held near the beginning of the academic year, then the minutes an
process related to evacuation practise and the introduction of a earthquake
potential ‘surprise’ evacuation can be introduced so as not to scare expert to
SRR, your school
Lessons e.g., watch films, earthquake awareness song, pack EESPs — use the  varied e.g., invite
‘Beat the quake’ earthquake card game to help you, discuss/draw an
‘evacuation’ posters earthquake
expert to
your school
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TALK 3 : Earthquake Evacuation Drills — Speaker: Dr. Sarah Houghton

Checklist for a Practice Earthquake Evacuation Procedure

Before ‘practise’ evacuation:

1. Give teachers/staff this guide.

2. Complete school emergency management plan, risk assessments and announce team.

3. Speak with students and help them plan the evacuation, e.g. posters, signage, preparing earthquake
emergency safety pack (EESP), ask them to count to 5 seconds.

4. Ask teachers/staff to do a trial evacuation without the students.

During ‘practise’ evacuation:

1. Order evacuation (ring the school bell?).

2. Depending on location some will need to ‘drop, cover and hold on’ and then evacuate while others will
evacuate immediately.

Assist in evacuation to ‘safe zone’, help students with special needs.

Check the register, ensure all the students and staff have been safely evacuated. Report to incident leader.
Check who is in need of medical aid.

Communicate first aid and rescue needs to medical and rescue team.

Check students are ok and not traumatised by evacuation.

Check timing on how long it took for all to assemble in ‘safe zone’.

NI

Earthquake evacuation procedure report

Conclusion of Evacuation:

ol No

£mail

1. Incident leader to announce school re- N
entry/breaktime. e

2. Coordinate the return of students and
teachers to the school building/classes.

Mumbes of students wha participated

Arvy physizally snpaired stodings?

3. Encourage all participants to report o S
potential improvements to evacuation SRR £ O
procedure.

4. Record improvements in ‘Earthquake
evacuation procedure report form’.

5. Revise evacuation procedure accordingly
and circulate to all staff.

6. Debrief staff and students.

During debriefing what smprovements were nated?

Pt b0 your shoal direcior and 1o
tact the Socal government of

and Setsmalogy st Schoct in Negpal
program

Seismology at Schoal in Nepas
»  Send additional evidence, e 3. photographs with repoct
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TALK 4 and 5 : SEISMO-BOX demonstration Sessions — Speaker: Fabrice Jouffray

EARTHQUAKES AT SCHOOL
DATA MINING AND SISMOBOX TOOLS - A SYNERGIC APPROACH

-

i .'i. - b5 f( .'l-

Ea\bri‘fOUFFRAY(Université Céte d’Azur - Nice - FRANCE)
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ol

SN AR

l SISMOBOX TASK 1 : HOW TO RECORD AN EARTHQUAKE ?

it
|

)] Reproducing a basic sensor to ensure comprehension /
|

Recording an earthquake is useless if only one seismometer

T

Recording an earthquake

e

A seismometer is a power plant

Ground motion as
the energy source

Challenge : Keeping an inert part to measure
the motion

An hanged inertia massive magnet inan J
electric coil

T T Ry r—

Manifestation of a deformation - Energy Transfer

D a

Observable Measurable

Periodicity
Frequency
——

Velocity

Amplitude

Good way to illustrate physical properties
of a wave

But this are shock wave in a particular
propagation environment

Everything is not extendable to seismic waves

Decoding a seismogram

Depending on TO availability
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The last significanf’eanhqg'akemeg_euiﬁ:ﬂl’aﬁephl Edu
P z et S U

<
o2 3

Screenshots from Seisgram

el

Depending on TO availability

3. Read distance from Epicenter

2. Using graphical hodochron

1. Applying a velocity model

b s
Screenshots from Seisgram2K®

§HINDOL <OUCH

SR | -

Depending on TO availability

3. Read distance from Epicenter

2. Using graphical hodochron

1. Applying a velocity model
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The last significant earthquake recorded in the Nepal Educational Network
Event : 24-01;2023 08:57:59

Estimating the magnitude of the recorded event §

Previously : proceed to the
calibration of one statio

WITH & MIEVIOUY CALCTLATEES
EANTOUAKES -

HECES TED RTINS
Vbgrin ety o ohy mor
ittt i dagragianis sad
divianos refmed for spicomer

DAMIE

The last significant earthquake recorded in the Nepal Educatibnal Network
Event : 24-01;2023 08:57:59

ROCEA 457.00
Canal : EHZ

Read the estimated
Magnitude

Only correct for local
event in ROCEA station

1 mm/s

Distance
Station-Epicenter (km)

1000

100

5.6

Station ROCEA 28,2°N ; 83,9'E ; dist. épicentre  356km (3,198°)

Amax in recorded

MAGNITUDE ‘is'“"g";""
SCALE F
6 / L
1
5 [
4
- 101
3 i
L 102

Estimating the magnitude of the recorded event §

What is magnitude ?

MATE THE ENER

HQLU =

How is it calculated ?

plitude : Local magnitude or M

Seismic Wave Energy in
Earthquakes  Energy Equivalents

R N

1.000.000
Number of Earthquakes per year (worldwide)
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HINDOU KOUCH#4

{

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Géolocalisation of epicenter

Highlighting tectonic map

N £ A consequence of Tectonic... but still unbredictable
ik, : = .
B :
& AN
B PR

Requesting database of seismic events §

1000 events

>3

A,

HINDOU KC
b .3% Yoros

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Géolocalisation of epicenter

Highlighting tectonic map

£ A consequence of Tectonic... but still unbrediqtable

Requesting database of seismic events §

- ' P TR
b ati/V IR

L

1000 events

Seismic hazard
Tracking fault in surface

i NS | s ¥
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- g ‘A RN T]
" e . A consequence of Tectonic... but still qnpre@%:ble
. " = . o By, >

£

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Seismic hazard

Superficial quakes in axial zone Geolocation of Hypocenter

Highlighting structure of orogen

La L Lo 7ot
R oy 8 v hptl

r > : i A consequence of Tectgnic... but still unpredictable

[N bl

&
Requesting database of seismic events §

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Seismic hazard
Superficial quakes in axial zone

Géolocalisation of Hypocenter

Highlighting structure of orogen

- - TR - N T
oy ¥ 1 &%
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o o | A consequence of Tectonic... but still qnfﬁé ictable

&
Requesting database of seismic events §

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Seismic hazard

Superficial quakes in axial zone Géolocalisation of Hypocenter

Highlighting structure of orogen

T i OO | < 8

r > i A consequence of Tectonic... but still unpredictable

i

Where ? In Nepal area
When ? In the 2005-Today period
What ? Earthquakes M>2.5

Seismic hazard
Superficial quakes in axial zone

Géolocalisation of Hypocenter

Highlighting structure of orogen

§ /iS4t A

64 /122



TALK 4 and 5 : SEISMO-BOX demonstration Sessions — Speaker: Fabrice Jouffray

A consequence of Tectonic... but still unpredictable

S

Unpredictable but statistically probable or not

Gutenberg-Richter recurrence Law :

lﬂgm N'M. =A.M)+B N(M) is the number of event of magnitude M

For Himalayan region during 15 years

A and B are specific of the region

100000

10000 Indiicative
Japan Region

1000

Indicative
Nice Region

Recording energy released from source

W W W w0 B T TR T

S TR

o A consequence of Tectonic... but still uﬁpredictable
A "
DANIE
SISMOBOX TASK 3 : IS AN EARTHQUAKE PREDICTIBLE ? Unpredictable but statistically probable or not

Gutenberg-Richter recurrence law :

log;, NI.MD =A.M)+B N(M) is the number of events of magnitude M
Energy
Released (A.U.)

For Himalayan region during 15 years
Time (A.U.) A and B are specific of the region

100000

10000

1000

Indicative
Nice Region

hnalyser

Dessinar

Couleur

Good way to illustrate the random part of
the seismic cycle

But the geometry of te experiment is far from
reality. Be careful to what is understood by
children
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TALK 4 and 5 : SEISMO-BOX demonstration Sessions — Speaker: Fabrice Jouffray

West

Aeplacessent ienismuga

rapport A I statinn de ré

Distance from lault bace (km)

ty (mmvyr

After Vernant, 2015)

Nothing really unpredictable ?

S

Thinking about what is really unpredictable

EVENT SPATIALLY
PREDICTABLE

EVENT TEMPORALLY
PREDICTABLE

——

Initiating
parameters

Focused scale

Diffuse scale

E TEMPC

BUT THEIR EFFECT POTENTIALLY V

Nothing really uhpredictable ?

Y

Thinking about what is really unpredictable !

EVENT SPATIALLY
PREDICTABLE

EVENT TEMPORALLY
PREDICTABLE

I

Induced
Effects

Initiating
parameters

Focused scale

Diffuse scale
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TALK 4 and 5 : SEISMO-BOX demonstration Sessions — Speaker: Fabrice Jouffray

Consequence spatiailf“m%imized

L

Thinking about what is really unpredictable

S HINDOL KOLA

Local and regional seismic Human activities : Can be
properties : evaluated

Hazard

quake (Turl eym;d ran, 2! 55) |

Exposure

Uptream personal and public
decisions :

. Chiapas earthquake (Mexico; 2017) N ) s e O e m ;
: — = ad 1 o { L £’ i SO _ r¥

Consequence spatialli’Mimized

T,

Working on vulnerability : 3 scale at least

" (VS ) PUBLIC SPHERE

RESONANCE
| -
! [oa[™

al)

¢

it 4 }

PERSONS

The adapted reflexes

1 PERIOD T

lllustrating the resonance frequency and
parasismic buildings

Ground and Inner properties
Good adaptations

The tools allow to illustrate ground properties as site effects...

—— Crisis management
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TALK 4 and 5 : SEISMO-BOX demonstration Sessions — Speaker: Fabrice Jouffray

i

’ 3 S DA e, " T
KO C}% € o

YOU ARE THE MAIN EDUCATIONALV
WAYPOINT, SO LET’S DO IT

What'to do before ? Be vigilant in some details at home (wall-mounted §1elve
What to do during an earthquake ? In several seconds, good habits can save *

ok . ﬁk
What to do after ? Get out of the way then help the others depending your competencg"" %

POKHARA

THANK YOU !

Working on vulnerability : 3 scales at least

PUBLIC SPHERE

PERSONS

The adapted reflexes

Ground and Inner properties
Good adaptations

Crisis management
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

CLEELREREEEEREE TR e CLETEETEECEEER R T TR T e CLETEE PR R TR T R L R PR LR L EEE T EEEETET T T e savoir vivant |

BEAT THE QUAKE

Rules of an educational card game

Gergely SzAaKACS, Levente FORGACS,

Shiba SUBEDI, Gyorgy HETENY!

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 1

What is this game?

* Acard game to increase awareness and preparedness to

earthquakes

What is the goal?

» To protect the community from an impending earthquake

collectively, and, if you have succeeded,

* To see who has more points individually Uil

UNIL | Université de Lausanne
3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 2
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Why this title?

* BEAT: not to hit, but to win a battle, to be better in a contest,

in a fight

* QUAKE: earthquake

5{VLL£1,:
UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 3

Technical details

This game was created by:

* Gergely Szakacs: concept (with
input from Shiba and Gyorgy),
development, testing with
players, fine tuning

« Levente Forgacs: graphics, flyer

UN Iversité de Lausanne
3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 4
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

What is available?

* Nepali version: 300 packs, free of

charge, all for you

« English version: 50 packs, for sale ¥

(income - project)

« Game rules: in both languages

* Flyer, to advertise the game

o V>,
+ Boxforthepacks - rubber band, please construct a box il /5
+ HOMEWORK 1: take a pack with rules and rubber bands Nnid__
T UNIL | Université de Lausanne
3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 5

Votre pied de page

23.04.2023 6
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Game principles — comparison

Bagh Chal

* board game, 5x5 field with lines

« 2 players: 4 tigers vs. 20 goats

« play time: 10-60 minutes

* the rules are clear

* steps are deterministic
« players know the other player’s options: open game

* winning depends on good strategy and learning Unid

I | | UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 7

Game principles — comparison

Bagh Chal Beat The Quake

* board game, 5x5 field with lines « card game

» 2 players: 4 tigers vs. 20 goats « 2-5 players, 52 shared card
» play time: 10-60 minutes « play time: 5-20 minutes

* the rules are clear * the rules are clear
= Sl P .. ;

(i | | UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 8
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Game principles — comparison

Bagh Chal S Beat The Quake

« steps are deterministic « steps are probabilistic, your next

cards depend on luck

« players know the other player’s « some cards are not visible to other
options: open game players: partly hidden game

- winning depends on good * winning depends on strategy,
strategy and learning cooperation, learning and luck

i HELHTRTERTE T | ! | a I | | ! i I ‘U%usanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 9

Cards

* 6 earthquake cards

« 2 x 23 item cards

REDIT GARD

I | UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 10

73/122



TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

-

[RRRAR NN RN NN NN R R R RN N R RN R NN R R RA NN RN NN RN RN RN | | I | UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1 3 May 2023 Pokhara Nepal "

Prevention Value and Earthquake Damage

Q PV: level of potential help, ED: level of potential damage,

1 =low, 5 = high 1 =low, 5 = high

« explanatory / educational text describing the item
« PV and ED are distributed for a good game, and resemble

real life priorities /o —

m T T T R T R IR TR R RA ALY | [ 1 | UNIL | Université de

3rd Internatlonal Workshop on Educatlonal Seismology 1 3 May 2023 Pokhara Nepal 12
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Rules

* (1) explained now, (2) explained this afternoon, (3) please read them

* this afternoon: play the game in 3 groups

STEP 1
+ shuffle the cards, and set up the deck (see rules how)

* decide who starts the game

UNIL | Unive

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 13

Rules ) .

keep all in hand | € not seen by others

. J

STEP 2 [ draw one
card = hand (put down 1 card |

in front of you: | € seen by others
common cards)

\-

* Repeat a second time

* Proceed to next player in clockwise order

54¢Lb€;fi.vw

UNIL | Univer

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 14
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Rules

STEP 3: in case you draw an

) 4

earthquake card!

Show it to all players
Add up all ED value in your hand
Try to beat the earthquake by:

1) Protect yourself by collecting cards from your common cards with a

total of PV > total of ED in your hand

2) Protect yourself with the help of other players’ common cards

3) If this is still not enough to beat the quake, all players have lost ®

3rd International Workshop on Educational Seismology

UNIL | Université de Lausanne

1-3. May 2023 Pokhara, Nepal 15

FIRST-RID KIF
‘E alli i i d acciden £

3rd International Workshop on Educational Seismology

Total ED = 6

Total PV = 8, OK!

UNIL | Université de Lausanne

1-3. May 2023 Pokhara, Nepal 16
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Exampl2 her help is needed

Total ED = 4

Total PV = 3, you need help

. Common

EXTINGOISHER
Canbe usefultoputout |
‘small fires, but heavy if it falls.

Uil

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 17

Rules

END OF GAME

« Play until the 6" earthquake card has been countered, then stop

» Count the points for each player
* sum of remaining PV on cards in hand
«  2x sum of PV in common cards that other players used to counter an earthquake
+ 1 for each card in common cards that has not been used
« 3 for each earthquake you have protected the community from
Ynil_

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 18
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Rules

* |f there is a tie: see the rules

* For a bit more complexity: add some difficulty for orange and

more difficulty for red earthquake cards (see the rules)

Hnil_

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 19

Summary

* BEAT THE QUAKE is a new, educational card game

* (Goal: cooperation to improve earthquake preparedness

* Your and your students’ feedback is welcome!

Uonid_

UNIL | Université de Lausanne

3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara, Nepal 20
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TALK 6 : Beat the Quake game: Rules — Speaker: Gyorgy Hetényi

Questions and Notes

* | will test the game in group this afternoon

« HOMEWORK 2: play with your class ! Wil
3rd International Workshop on Educational Seismology 1-3. May 2023 Pokhara,Nepaﬁmuuuﬂywnrué;
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Making seismology accessible to the public in Nepal:
an earthquake location tutorial for education purposes

aizE @@ Uit Q)

Shiba Subedi, Gyorgy Hetényi

2 May 2023 | Pokhara, Nepal

Terminology

Hypocenter: The location of an earthquake expressed in
latitude, longitude and depth.

Epicenter: The location of the earthquake hypocenter
projected to the surface of the Earth (latitude, longitude
only, no depth information).

Magnitude: It is the quantity measuring the size of an
earthquake in terms of the energy released. It is a single
number for each earthquake.

Intensity: The level of shaking and damage at a given

place of observation. In general, the farther this place is
from the earthquake location, the lower is the Intensity.

May 2023 3rd International Workshop on Educational Seismology 2

80/122



Earthquake Location Tutorial — Speaker: Shiba Subedi

Seismology in official curriculum

Secondary Education Curriculum

2076
Physics
Grades: 11 and 12 Subject code: Phy. 101 ( Grade 11 ), Phy. 102 (Grade 12)
Credit hrs: § Working hrs: 160

1. Introduction

This curmiculum presumes that the students joming grade 11 and 12 science stream come with
diverse aspirations, some may contmue to higher level studies in specific areas of science, others
may jom technical and vocational areas or even other streams. The cumculum 1s designed to
provide students with general understanding of the fundamental scientific laws and pninciples that
govern the scientific phenomena n the world. It focuses to develop scientific knowledge, skill
competences and attitudes required at secondary level (grade 11-12) irrespective of what they do
beyond this level, as envisioned by national goals. Understanding of scientific concepts and their
application, in day to day context as well as the process of obtamning new knowledge through
holistic approach of leaming in the spint of national qualification framework 1s emphasized in the
curmnculum

May 2023 3rd International Workshop on Educational Seismology

constant
244 Geiger-Muller Tube
24.5 Carbon dating

24.6 Medical use of nuclear
radiation and possible health
hazard.

25. Recent trends in physics
Seismology:

25.1 Surface waves: Rayleigh and
Love waves

Internal waves: S and P-waves

Wave pattems of Gorkha
Earthquake 2015

25.2 Gravitational Wave
Nanotechnology
Higgs Boson

Seismic waves

Seismic waves are generated due to the
release of energy at the earthquakes’
hypocenter and move in all directions
traveling through the body of the Earth
(body waves).

The body waves interact with the
surface rock layers of the Earth and
generate a new set of waves called
surface waves. These waves move
along the surface of the Earth.

May 2023 3rd International Workshop on Educational Seismology
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Earthquake Location Tutorial — Speaker: Shiba Subedi

P waves

Seismic waves

S waves

P waves travel almost twice as fast as S waves

P-waves are compression waves. They can
propagate in solid or liquid material.

S waves are slower than P waves

S-waves are shear waves. They only
propagate in solid material

S waves provide evidence for a liquid outer
core

P waves are called primary or push-pull
waves.

S waves are called secondary or shear waves.

P waves cause first movement that people feel
in an carthquake.

S waves usually cause more building damage.

P wave oscillate the ground along the
direction of wave travel.

S waves oscillate the ground perpendicular to
the direction of wave travel.

P wave velocity in typical Earth’s crust
ranges 5 - 7 knv/s.

S wave velocity in typical Earth’s crust
1 km/s.

ranges 3 -

AR APV UV

VULV VATV

VUVVUL VB LA MWW | ol worksho on

Vg,
N I/f\\\\‘\\\\\\\\HHH\\\\\\H\\\\\1\\\“\\

My
Z ANV LA VAL

M7
M

Earthquake location: Theory

o D
S wave arrival time Tg = —
Vs

. c D
P wave arrival time Tp = o=

Where D = distance in km
Vp = P wave velocity (6.1 km/s)
Vs= S wave velocity (3.5 km/s)

- ro—
Te-Tpo=2.2
v, v,
— VoV
D= (Te-Tp) L

Distance (D) = (Ts - Tp) X 8.2 km

d International Workshop on Educational Seismology

Example of P and S phases

— «.-..M.»..“-,«MM\,NUN;‘ NV eV A i

[ ) |
Pt "w 1,1"»’;}‘ T T D I DAY RN
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Earthquake location: Theory

Ts—Tp=14.83 sec !
Distance = (TS— TP ) X 8.2 km zsw 81 82’ 83 84’ 85’ 86" 87’ 88"
Distance = 122 Km from Dhading Beshi

May 2023 3rd International Workshop on Educational Seismology 7

==

TR
Pt g

Tg—Tp=16.1sec
Distance = (Tg—Tp ) X 8.2 km
Distance = 132 Km from Sandhikharka

May 2023 3rd International Workshop on Educational Seismology 8
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Earthquake location: Theory

ot R ey
0
= 100800
L4m25.0¢ 14m 30 0 14m35 0y 14m 40 08
E—
— 80"
Ts—Tp=10sec

Distance = 82 Km from Darwang, Myagdi

May 2023 3rd International Workshop on Educational Seismology

Earthquake location: Theory

=50000

14m 205 Thm3n0s Thmas Or Tando 57

Tg—Tp=11.4 sec
Distance = 93 Km from Barpak, Gorkha

May 2023 3rd International Workshop on Educational Seismology

10
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Earthquake location

80 81" 82 a3y 84 85 86" ar

This earthquake location tutorial is published in Bulletin of Nepal Geological Society,
2021, vol. 38. The full length tutorial can be found freely at: https://rb.gy/cgalp

May 2023 3rd International Workshop on Educational Seismology 11

88

Earthquake location

Locate earthquake by yourself
Hands on Activity

May 2023 3rd International Workshop on Educational Seismology 12

85/122



Earthquake Location Tutorial — Speaker: Shiba Subedi

Earthquake location Tutorial

Step 1: Software installation
Prepare an environment and install necessary software (Seisgram2K and Google Earth).

Step 2: Waveform download
Download earthquake seismograms using RaspberryShake server.

Step 3: Seismogram reading and phase picking
Read seismograms and pick P and S phases to compute the earthquake distances from
a station.

Step 4: Epicenter plotting
Plot distances information obtained (step 3) on Google Earth (http://earth.google.com)
and find the epicenter.

May 2023 3rd International Workshop on Educational Seismology 13

Step 1: Software installation

Seisgram2k installation

, , Google Earth installation
1. Java is required! Download Java for your

] . 1. Click the link below and download
operating system from the link

_ Google Earth on your computer.
https://www.java.com/en/.

https://www.google.com/earth/downl

2. Create the installation directories (for example
oad/gep/agree.html?hl=en-GB

Desktop/Seismology)

] ) _ 1. Click on “Agree and Download”
3. To download the software file, click the link:

_ _ 2. Open the downloaded file.
http://alomax.free.fr/seisgram/beta/SeisGram2
K80 SCHOOL.jar.

4. Download starts automatically. Move the

3. Follow instructions to install Google

Earth on your device.

downloaded file to your newly created

Seismology dlreCtOI"y 3rd International Workshop on Educational Seismology 14
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 2: Waveform download

Visit the National Earthquake Monitoring and Research Center’s webpage:

http://www.seismonepal.gov.np/.

Note that you need to specify the A.D. date and UTC time to download

earthquake data.

B.5:2077-10-20  Local:21:59 28.78 84.10 5:3 NEMRC Manang
A.D:2021-02-02 uTC:16:14

Go to the Raspberry Shake server link:

https://fdsnws.raspberryshakedata.com/fdsnws/dataselect/1/builder

1 May 2023 3rd International Workshop on Educational Seismology 15

Step 2: Waveform download
Define Start Time and End Time Raspberry Shake FDSNWS DataSelect

—Time constraints

to download the required data. S
End Time |

Time ‘must be’ in — Channel constraints
Newwork |AB,C?

YYYY-MM-DDTHH:mm:ss format. Sun [os
Location | 00

YYYY >>year, MM >> month Channel [B77

DD >> day, HH >> houir, —Service specific constraints -
Quality

mm >> minute, ss >> second. Minimum Length (s) 0.0
Longest Only

For example, Authentication

Start time: 2021-02 02T16:14:00 —Output control
Format

End time: 2021-02-02T16:19:00 No Data 404

(5 min window)

1 May 2023 3rd International Workshop on Educational Seismology 16
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 2: Waveform download
Raspberry Shake FDSNWS DataSelect

—Time constraints
Start Time B2
Channel constraints End Time [ il |

— Channel constraints
Network = AM Network [AB.C7

. Station |ABCD*
Station = St.ID, eg. S8086 e st —
Location = 00 Chaonel B2
— Service specific constraints
Channel = St.Channel, eg. EHZ Quality
Minimum Length (s) 0.0
Longest Only
Authentication

:Oiltput control

Format
No Data 404

1 May 2023 3rd International Workshop on Educational Seismology 17

Step 2: Waveform download

Raspberry Shake FDSNWS DataSelect - URL Builder

Click the URL that is composed of your input data which appears at the bottom of the page
to download the data. A file called ‘query’ should be downloading to your computer’s
regular download folder. Rename file name with StationName in .mseed format,e.g.
S8086.mseed

1 May 2023 3rd International Workshop on Educational Seismology 18
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 3: Seismogram reading and phase picking
Open Seisgram2K with java application i S N O

Open seismograms by clicking,
File > Open file.

Click your seismograms file
Open > Open

Step 3: Seismogram reading and phase picking

Data Filtering: Apply a filter in the 0.7 to 8.0 Hz frequency band by following steps 1 to 4
highlighted inred . . '
.ag‘~m»1<> OO PEErE=N N EEs O

1:1 o o 2

l "
’M,
i

1"

{ " Ill' WY Pl ety s

89/122



Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 3: Seismogram reading and phase picking

To pick phases, click the "Pick" tool, then select the wave which you think as a P wave or S
wave.

Click "Pick" > Click "P" >> choose the P phase arrival time on the screen and click with the
mouse, and click “P”.

AAAAA

Play around zooming in and out by
rolling your mouse for precise

picking.

Click “Pick™

Click “P”

Click "P - phase on the seismogram”™
Click “P"

Step 3: Seismogram reading and phase picking

Similarly, click “S” in the drop-down menu, zoom and pick the S-phase, and click “S”
Emm -= Mo > OO BESNEENNE

Click “S™

Click “S - phase on the seismogram”
Click “S™
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 3: Seismogram reading and phase picking

File View Tools Utilities Help
OEEEEEREIEE -~ Mo «> OO BESEE =N NI EEN O
Pk Filter . Transfer ApplyToAll AmpitudeUnits | Spectrum  Spectregeam | Particle Motie

Step 3: Seismogram reading and phase picking

Station Name Ts-Tp [seC] distance = (Tg-Tp) x8.2 [km]
R2109 14.80 122
R43A3 16.13 132
RBB7B 10 82
S8086 11.38 93
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 4: Epicenter plotting

1. Open Google Earth in your computer.
2. Click “Add Placemark” from the top panel 2™ left option, to add each of the selected stations

in the interface and using latitude and longitude and click “OK” to save it.

b o o0

1 May 2023 3rd International Workshop on Educational Seismology 25

Step 4: Epicenter plotting

Click on the “Ruler” icon from the top menu
Click “Circle”

Select “Kilometers” for radius.

e Pain mum 10 povgnn
Measwre the srourderance or aves of 8 omde on the growd

1 May 2023 3rd International Workshop on Educational Seismology 26
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Step 4: Epicenter plotting

Similarly, put the origin at R2109 (Dhading Beshi) and draw a circle of a radius of 122 km,

and save it.

Similarly, put the origin at R43A3 (Arghakhanchi) and draw a circle of a radius of 132 km,

and save it.

Once again, put the origin at RBB7B (Myagdi) and draw a circle of a radius of 82 km, and

save it.

1 May 2023 3rd International Workshop on Educational Seismology 27

Step 4: Epicenter plotting

Then, ideally, you will find a point where all four circles intersect, this is the epicenter of
the earthquake

1 May 2023 3rd International Workshop on Educational Seismology 28
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Earthquake Location Tutorial — Speaker: Shiba Subedi

Homework

Pick another earthquake from the NEMRC catalog and try to locate it yourself.

List of some NEMRC 2022 earthquakes.

Date (AD) Time (UTC) Latitude Longitude Magnitude Epicenter
2022-12-27 21:43 28.45 83.09 4.0 Baglung
2022-12-27 20:22 28.36 83.19 5.3 Baglung
2022-12-27 19:38 28.45 83.14 4.7 Baglung
2022-12-23 01:30 29.10 83.30 4.6 Dolpa
2022-12-21 19:15 30.00 80.74 4.1 Darchula
2022-12-18 17:08 28.26 85.06 4.5 Dhading
2022-11-28 05:00 26.93 87.26 4.0 Dhankuta
2022-11-15 12:23 29.35 81.21 4.2 Achham
2022-11-12 14:27 29.45 81.19 5.4 Bajhang
2022-11-09 23:28 29.35 81.29 4.1 Bajura

1 May 2023 3rd International Workshop on Educational Seismology 29

Further reading suggestions

http://seismoschoolnp.org/wp-

content/uploads/2019/04/Talk3_PDenton_Waves.pdf

http://seismoschoolnp.org/wp-

content/uploads/2021/01/denton_presentation.pdf

http://ds.iris.edu/data/vocab.htm

http://seismoschoolnp.org/wp-

content/uploads/2019/04/IndiaAsiaCollision_fast.mp4? =1

http://edumed.unice.fr/fr/contents/news/tools-lab/EduCarte

https://en.wikipedia.org/wiki/Seismic_wave

https://edu.raspberryshake.org/

https://www.iris.edu/hg/inclass/software-web-app/jamaseis

https://www.iris.edu/hg/inclass/fact-

sheet/vocabulary for earthquakerelated topics

1 May 2023 3rd International Workshop on Educational Seismology 30
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TALK 7 : Seismology at school in Nepal: application and lessons — Shiba Subedi

Seismology at school in Nepal: application and lessons
WG Q Ut
Shiba Subedi, Gyorgy Hetényi

3 May 2023 | Pokhara, Nepal

The seismometer

RS1D = Raspberry Shake 1- component seismometer

USB micro, for power

micro SD Card

Ethernet
connection
(RJ45), for Computer
internet board
The seismic sensor =
vertical magnet and coill
Leveling

© raspberryshake.org

May 2023 d International Worksho Ocational Seismology 2
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TALK 7 : Seismology at school in Nepal: application and lessons — Shiba Subedi

The seismometer

Where does it work well?

- Continuous power supply and stable internet connection
- Constant internet speed

- Less human activity close to the sensor

- Clean and safe room !

What are typical problems?

- SD card problem, if there is unexpected power problem or
unplugging sensor without shutting down

- Slow internet may not send data to server, station offline !

- Charger problem, no lights on sensor, e.g. Kusma

- Ethernet cable problem e.g., Barpak

- Raspberry Pi board problem, e.g.. Barpak, Bhurjungkhola

- Physical damage because of dust or dead insects, e.g. Barpak

May 2023 3rd International Workshop on Educational Seismology

Monitoring is not easy

« Currently 33 seismometer installed
* We aim at 40 sensors soon
* Monitoring seismometer from Kathmandu or Pokhara is not that easy

« We strongly encourage each school: please try that YOU check the
sensors, and try to host them in the best conditions

Possible strategy for keeping sensor in the best conditions

» Dedicate a teacher for seismology/seismometer related issues

« Install Fing on your smartphone and scan the devices every morning.

* You will see RS.LOCAL if seismometer is running.
» If seismometer is offline, check internet cable and power supply.
+ If you could not figure out the problem, contact us !

May 2023 3rd International Workshop on Educational Seismology

Scan for Fing
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Impact on earthquake knowledge

84

m April 2018 (318)  m January 2020 (480)

% of respondents

Energy below ground Fish carrying Earth Moving planet Plate tectonics

Causes of an earthquake
= Earthquake related knowledge has significantly increased among students

Subedi et al., 2020b

May 2023 3rd International Workshop on Educational Seismology 5

Impact on earthquake preparedness

68

® April 2018 (318)  w January 2020 (480)

% of respondents

I think remaining alive afteran I know the government will provide [ am confident of reconstuction 1 know the importance of I know the importance of talking
carthquake depends on luck enough facilities after an earthquake  activities from the government disseminating experiences of about disasters with
carthquakes neighbors, friends and colleagues

Earthquake preparedness*

= Students are much better prepared Subedi et al., 2020b

May 2023 3rd International Workshop on Educational Seismology 6
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Educational materials for all-age group people

Earthquake awareness song https://youtu.be/ymE-IrAKOTI

PUSHPANJALI MUSIC presents L

110N Wity SEISMOLOGY AT SCHOOL IN NEPAL

Earthquake Awareness Song |\[35W'¢!Zﬂt_'ﬁ FEA| Pashupati Sharma, Devi Gharti, Shiba Subedi | 2077

g M D CD =Sl @G5S oS

May 2023 3rd International Workshop on Educational Seismology 7

Seismology in official curriculum

» Recently, a chapter introduced for grade Xl (Physics)
students

« Still, earthquake education is lacking in official curriculum

* No earthquake education policy

* We have prepared a document to foster an earthquake
education policy to be implemented for Nepal, and are
currently trying to publish it

S e lgeid lnyers of the e
S Mo wirves push ard pull e sy

May 2023 3rd International Workshop on Educational Seismology
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Program self evaluation

= Communication with the teachers: does it work well?
= Do you wish something changes or improves ?
= How often do you like to communicate ( if the sensor is online) ?

= We are grateful for all help, feedback, and support to all teachers.
Your strong motivation gives us energy.

= This is well recognized program and we are getting funding from
abroad !

strongly plan to continue on the long term.

= Gorkha Earthquake Memorial Day and National Earthquake Safety =
Day are being celebrated by organizing school level programs. If
anyone has ideas to contribute to the project, organize something,
let us know.

May 2023 3rd International Workshop on Educational Seismology

Program coverage in medias

0
o'

w5
0ot

Sismologie éducative au Népal
eﬁ»ﬁa e ,o® haas e

| Qe

Shiva Subedi | Seismologist | Suman Sanga - 13 June 2019

. xufrvnwvvnno G 5P ) e L Dowsload -+

The sound of silence, around the globe

May 2023 3rd International Workshop on Educational Seismology 10
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International connection opportunity

» Seismology at school program is currently running in the following countries:
France, Switzerland, Australia, USA, UK, Nepal, Indonesia, etc.

+ Seismology at School in Switzerland program is lead by Prof. Dr. Gyorgy
Hetényi and colleagues. If you wish to exchange experience and connect
with Swiss classes, contact Gyorgy or contact us !

* The next workshop in Switzerland is in one week !

May 2023 3rd International Workshop on Educational Seismology 11

Your feedback is important

jence
r experie
hare you
nd and S

Raise your ha side?

motivation is high.
extend in near future.

\
your helping hands *

May 2023 3rd International Workshop on Educational Seismology 12
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fao =

JeUlc

TRTI] TATIHT AN & T Afbrg ? WLa8e § - ¥
SITHA e Tel ol quTs o T g7 7 W9 Y
TFETT(SH] FRET Ha TSI 7 WJ &
ThHIaleg & T T 9

AUTE Rl [TATATR] ATTARTATT FFLATAT AT
qUTEH! faemearaet ifaw Hears=

foTeqT FeT T FHT ATleTeht

GRIETT STebFT AT YR aATRT ATHUT =T
RIETT pvT aTE Yhareh! e

=y qETIE®

Liability Disclaimer

Amplitude

] T L] T ] T T T T

6 X Z 5 S 5 & F & 5 a1l
Time (s)

T3 AHT Al THFIh] qITHT o7 | Ih (=91 diedl avw (P wave) ¥ 35T a3 (S wave)

fererepr @va BT ¥ Yobre TWISTH T |
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] AN i ~ N aWa
delHral Gledeoll YbIT bl GhIT ST ble THY AT AT GEHATEE

EITge | - SAT9THT faargeer’

WP FT IR GepITepl TRl ATNT [T T9r giafaal  [aeprd
HTAITFE G AT TITT S | Graeiies BT Jfard & 1 ¢ 91 =7
AT [TFTEEE TTI=T TIH §7egT |

VB FT ST TR [[ATa™ TATAESHT YHFFIEId I GRIeT T e
ZRBATT [T 7 eTHATHl HEd ARAGH AATTEwH @ISaT |

SY, FHT, T Eleg AT (g7 b HEq@aqur & ¢ fEaye =g gfatear i
TUTgel SFGT AT 98 | HBFIehl IhITedl FFIT TIE7¢ AT

SITY AT FETA TGT P8 T&T TUSHINYT GEAT TUEET HTHATS TATT

e dbre AT TIAEH 57 T |
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TehFT TARIBT AT TATS o T FaH g, ?

qFFT (AT FH T TIT) BT GEIAHT ATHATS TN TGR, JHFT GRETHT ATNT FISTAT SATCR ¥ GO JHFTR AT
TR qUES TS Sad TATST T FHIIU(3; ST AT FOHT O & T GeTH geehl AT SThars JaR Tes
R RN-) l

AT TRIAT THEFT AT AT TR qRCHT MEE &1, A7 FR=Ia S | THeATE TULHN ATHT FareraedT Aeaarar  JamT
T ATEIAF TGS, T, TIEH TheHl HATeE T JeolTH] G [F I3 TocAThl Gl T FXISl AT M FFLT FANT I
T F¥eh g | AT MEE QRN THPT AATHHN AT T9aT earil &g af |

T RTeTF AT FHAEE TULH! AATIHT Forid g Hecd U g 99 faardlewdrs 9od T v TRIgwg | T

q . OIS TS TN TATT AT TARAEE ATHT (ST W TSFeTHT TATSH | AT TMESATE ATHT
ISHAT AR |

R T FUA TRAT ATHT (TATATRT ATTTHTA AT TATSTETE T e HHATIEEATS AT-ATHT SITHFT ATET T T
FHT=d TE |

3. HFIH] FHIAT TATS & T TR (MU (@9 [aaTaae] Teoe SISl AN JeheT SaH AeATsd THed | qiEd
IH+T ARATE TR ¥ TG AGH FeATsT FHET Tl |

¥, TS THEAHT ST FRTT THFT AT TS (A THerd, qIETT GhFT AT THad T FHIET TR |

Y. TR THFT TR AT HA ARET THT STIH G T gaT AT AT AT FE T FEAI G T AAAF
af | AT AT ATATad SaAHT JHFIEe a9 ¥ Aeued FH TH FednT T5a |

% qUISRl FRIET T+ ARATHR] TARES a1 FARA TAH AT TUTGh TIEAHHPT HUH AAFRES AT T
N ;\ \l

qTAB © WIS qUEATS YT AHFT ARATHB! AT A TS

w€WI9q:

THFFIH GAEE e TR T T e axEw
R X AT 3 QRO THEE | IETEROa

AT, THieRe® T@ieHT arge TR T 8 a1 T

TJEE®E SR qedl TeATHT AETHT T AT (A=
THET |
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€y

feraTeaeT ST AT qAGR T qHHH
JAT FEA TR T A o TR R &
ST TATSTRI |

o FWH FRUG WHA afead T
TafE TUTER! FfATRAT FE g, 7
AR Y9 e T IHAHT AT
THEE |

o fqundieEars T THFT TRATHR
AT 9y qIR TH MG |

o JHTH! AT T WA IS Fel B 7 T ST [,
T/ sRITeraTe. FER 2Te U |

o WA THF AXATHH! AN ATH FaF ATe? b AN TAR
e |

o TUTEH [Ty ANUR TRIT FT6® Fal S 7

o I HFT AWATH S ATIAR TAN TR |

S

o FH g qUE FHATE T¥IH MBS T Fal Hadas 7

RSCRY

o

o T &N T [qaTerdeh] ATIqTAT FREAT FAR=AATR! AT

R}

~

& FE FIHEE AT gD, !

WY 3

HATIAHTANT ATYfRie® FioTer T qfepa
ST A T |

TCUF FHETHISTH] ATNT HHFT ATH
& A% (EESP) ¥ fqames anfe?
HURYT THH! ATNT ATTARTA FRET
ATFHETH LT THed | TAF ]
S TR |

FFT ATHHb TIET WTF (EESP)

AWRES
o fa@
o T
o JIITHF ITARF! ATHES
e Tl FTad
®  HYAHTAIT FHEIA
*  FqHIT @I
* Sdr
o WA
o TN W& AT
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wy ¥

He@qU PRSI AR ¥ SHAGRIT TR Y faamera saqens 958 e | faamed wam arfer gara
Gl 315 @ A MR=d TR | FTHede Gl SISHT (b [aheres = Tard |

Figure 1a (left). Collapsed private school in central Port-au-Prince metropolitan region; a
neighboring single-family house sustained no damage; (b, right) Well-built commercial
building (left side) adjacent to catastrophic collapse of neighboring structure.

107 /122



Earthquake Evacuation Procedure Guide in Nepali

SIaaer ST gfedveg, TITE & THE S

QI Y :

auré we e ¢ (T TR
o M - 2 J
q. afe qurE anfer g A AMfeY AETRI | TEATTHT T8 ATHEI, |

3. ®@, WA, U9, [q9d ATeA, TrARHIEE 2lal YIeTd &rAT SITerd |
3. WA TEETH |

¥, T SRIRATS HAFH ATAT Telehl @EIHT Federd |

Y. ATHT TS T BT e |

TR, 3 TAeATHT:

q. S TcATHT HUHT F&T FHIOEwd
LR B e B o I L
rEgTad (=R T, qragrrdad
SfEH HeATsT T ¥ Ired AT
FATSA ATEAAF F |

3. qfeed AT FAAH! HATST THa,
% AT T WET B 7

3 @l AT PETTHISTR T
HATST TR & qITSh! HETHISTH]
TH AN GAOT AT T ¢ AU
oAbl AR q - 4 ez & et
AEAET G qHS 7

¥ ATfeT B U G & A e
TET g ¢ F qUIs Al e S ~
qHEs 7 A9, HEdqlsaT%?WaTﬁTﬁ?aTmﬂwl IS TodTHT B 7

LoD

Y. UM qUTE ATHT F¥IU FETATs AT 4 - 4 HbegHl @l T4 AHFEs [ GaFg AATsd Tard | ( afgar
FFIA T (AT HFA [oR] GHA HATGIR] AT Bl) | TUE [QTeThb] BOAT Tl ATHATS AEhH@ed T 41 Jarg T7
AALAF & TS |

~

faremeraept &9 AE a1fe? S (Evacuation) aT 9+ 43 &% (Drop, Cover, Hold on) 33 fasreq Sifae T Tearsd e

| At FUTERT faameraet qa e GfaRidl g 99 GHIEH =Sl afe e |

TN, T9T T T8 9T HIiAedl qar:

9. 9, H¥Y UUS &leg A9 (Drop, Cover, Hold on).

. FFAE AUH FER WITEE 2T &R |
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3. ATHT BT a7 fehaTael AT aTgepl Bl Seard |
e & TE

q. FHETHST @Al T (AT qZ TodATHT HUFT ATET T
STMEH HeATET &1 @Tell 9 HRTISUH 8 99) |

Missourians Prepare in Case of an Earthquake

Ell

areAeee / faamdieears e fowg

e  Drop, Cover and Hold On !
® HER WITTe®dld dlel e |
o T &, FATAA |

3. TBETTRTSTHT IThT Geell TR fqemdt fr afgepeane SRS+ |

3. R FFT AT IR AaeFET T |

Preparate

Elabora tu Plan Familiar de Emergendia.
Tan lista v Mochila para Emergenda,

Ubicate

En una zona segura: columnas o
astrucluras a conaelo armado
durante o si

Evactia

Hoda vna zona segura externa: parques,
plazas y olra area libre determinada por

la municipalidad

Figure 2. Two different messages regarding what action to take inside a building: going to a pre-identified “safe zone™

(left) and Drop, Cover, and Hold On (right). Images courtesy: Instituto Nacional de Defensa Civil (INDECI), Peru and
ShakeOut.org, USA.
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AT et a7 g&T q B T 7
q. AT B |
2. fqemdt @ gufeaa oA a1 S 9oy WReR &R o= T |

3. FHATE ACIIF ARTH] G 1FET THFIH BhH G 7 (Fadidrg drhers 9fd audsdd! S WRST aSTad |

¥ gfg g fauardies Sufeda g 99 qUTE Aifa a1fey ST Gagrs | Favare aifex (Hep qeferd aiear qrer T3
T & AT AR |
Y. ACATALAF ATALAFAT T IR EABEH AN ATgAEE @Il & HIESA BIAH JART HH T4 JATH THE4 |

q. HATSATTAT TR |

3. U2 (R AT SRS MR & R |

3 @ FEEEAE T [FRATH] AETAATA TS H
I |

¥, STHA gfeed a8 WUdle 9T Tederd T SRAT
T T AE G fF A TR |

Y. AT THF ArepteRs qren =rw (EESP)
THTHET (ATSATTH TR [T S TSHE) |

% H UF R 4T A AR |

© BRIGHTSIDE

HPIITE TUTSHT JRET HE TS ?

WY&

qFFTIlg  Wad anfey e, OTgdewars Hgd WY ¥ 99 weqed AT @fdare Sy EFIdiEm AT GRETArs aersT
Tih=s; | THETTH TG FFI g ITh SISHT IR TRhFe® A GaaH ¥ qade® Aichd Teage I T (a1 ga |

T e A

SET FETEST P G 7 T ~ .

AT FEATHISTHT Fel grigrg a1d qarse! Jav
THFTS JHTAT U g AT YT A a2 e
FEL FAF AT aATfeT T A FT AR T |

110/122



Earthquake Evacuation Procedure Guide in Nepali

q. afs qUTE 1R ggrs 9 AMMEY TEAE ¥ @Ml 318 @Ed | ST, #57, ¥ &leg a7 |
3. afe qUE 9aaiaT EAHAT 99 qus AT SEHT S 99 |
3. AT & qH A, T@, UeewdIe QM edl 38 &l | ead: [aemel [qared qrder Jal SSHT £ |

¥ qREFFIEEF] AT TR TR, AfG qa=are e Mehd & ST S 99 quIed g9, F9T 7 &leg T4 ATI9TH
g !

Y. =aT Tereey Mg ¥ Fast SUTedd B 9§ | AfF Flie JudT SUHT g Jarars 6 T |
& HTEd HUHEEEH! AT FHERI JTafqed TR rarars Gded |

R oy YA Jerraian den e enelins

O TUES T FeITe® ATHA TRIUR AEcdTs Hed AEAFH AT HeTeh (qandiad aeqerd | afe qurga a9 faurdesars
T T 99 FET Rrerehew faUg a=aTan e qaeT (T watae 3ueER, faard wam anfer o et anfa) @
AN T BAZE, |

o, TeTe® SHEEdl TXATE fad FIET TATHFT Irewehl ReThe®d T ThefHl g8 1 IUH &3 | Tad ¥ W1 @l
SHIEwHE AN GATHTF & TFg, foFaAsT TpFIel Tl Ireedl °2 a7 JUTSHEHT Afd TUHT g Thg ¥ Irleeadl T
AT B TAR B qIHS, |

i qUTE STHFAT FEHAT A7

q. 9fed ATHT IR T ASH SARMSHEE T AaUed ANH g F dhdrg Jra T |
. AT H@, ATF T Af@rars garare Srserd |
3. afg SRS A ANTETE WG ANREH B AT ITh AETHT FI=AE T ATEd WIS WY ISTSerd |

¥, JERT AT Fobd faard | 7%ar "aba (a=aTuR, ATIaqsreid 4l aeiuz, Jadeh! TEiaes hedlR aidF Uh
faereer fam gewaw fa afemg | afe qUEHT HaTEd B B AT HETH AT ThAF! ATIHIE AThdATs THIH
T AT THEE (UGN EBITH] TheAhl  hIF THIR TETald) a1 ATITFCE T8IF T87 92 TN THR |

Y. SERFHEES T ATATE® TTa |
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UTEAETATE qedrT e

FIET "TET WY THTHT A= T Ats g qieer qea, fafear
=t a1 TR EIETs W AT ATTes YART T ARARIHT JLHTeTs
FEANT TR |

q. afs & AfHPH 77 F7 99, CPR (@wifear germer faeiea+/
Cardiopulmonary Resuscitation) IHaT d& THE@ | AT FEHIATHT
ferreierT Il fa=ept AT H@HT W@ SIEY AT HE@ATT @A
TR qTE9 BT} WEEYYATd RIS g, | 9ieed TIRA S TR ™, argeh
TgIfe RFTSTRE, HeHl FFET 30 | AT ® R, IRMATSIRH |

R Ife & R AT BRIEH! I 97 IR TRl TI TR | Photo credit: iStock.com/DarrenTownsend

3. afs & i T g R AW BH g 9 AT K feafaar
TqETEE |

¥ afg FF AThH MWRATE TG aNREF G 99 GTIHT fa=1e | afs
Iqed G A, fasAeT AT THT FUSTH FANT THR |

Hand Supp

Y e AE ST FEES 9 FEAE A @R IIER A |
e FTT e (Shock position) |

Knee Stops Body From
Rolling Onto Stomach

% TR O8d AThe®edlg debld 99 FeUcd daid @il THTaw
farewe T aadd T |

$. HTEd Afhewdls Tl el FF a1 99 HIST GAe |

5. AR FeRTdIE=eT AT Pofereaspebl Wit foere, aradere Blicch:: pasition
FATHT F TEr (Af TR RIS FH 709 qHg A= I J18 TR

Recovery position

R, Tty FETadr =fe areaiad, qETATH AT HEdATe ATTIEEF A=
TR |
99 Heqed a1 §iq AFEE

REFIEEH] AT TR TEqerd ¥ G&T STl sfae & af =, 9%,
ArHYTETE AT AR |

Y. GHH FEIEE® . S T TSP GIH @IeaT Al b aedgedie Aradr e |
R I At U IRIET gETS ¥ AT (NS YR B 9 ATl AR
AT (A9TSTE™ | 3o ARiETe SiqeeRT f8er arer S, STIasrerT JardT
THFA AT% Q09 A1) FHA THe |

3. g FeTae o AfE qUIEATS T AfETHT T ARTHT T ARl F[AT
FT THE |

¥ G fagdfiT ar : faseiie arar &+ afq feuar afaer qer fa=
A T ¥ AR AET A9CEH f@T g9 7 gIee |

Y. fafyeer ot ¢ guaTuEe: g Al Arsar fafuer axit @ SURRuEsaTe AT B GO gl A AT THE |

% ol 9T AIEHEY T [gadr Giass  Afa qUIed fasieie argdes a1 Gae® Hihl aeTqdl 9 [qreeare wiw
D B g, Al "R [qrie&are arel WEaerd |
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S, g F U GAVIET ATATHIIEE GABATHT AT THT THEE |

~

oo > ~

S, &TUET [FT . TE a1 sdd Al (aF T ¥ qEradre el eed | [qre® FASR g1 ddad T WIhFH
THIAT G TFS |

qIE AF GIEs T AMaeEals M6l [Gqere ¥ JAERI AEerd

q. AT Feafd faaTaael T¥ e AgHEiars aarsded, dadig ®id a< THed |

~

R HIA AT g AT AWIATS &7 A | ATAATADT T FHAGER] ACHT AP [ a1 (&7 FATHSAb! TATH Tard
| AAALTF B FAeE TARE AAA & SARAR] AT ATTARAA IER HTAPT AN ITA Fg |

3. W AT Ied |

¥ gfg qUIE HaTgAs! AT A T T AaRATHT §Ers W qUISH! & AW qEEied QAT T AT

RN
N

TATRT TR IR TS | ToaATg®edbl AT,

EAHT SREHT SER D BN [ATeE | TS g~ A ATHT HIaTSdAH! AT T TR |
FET TXPN ATHI ATATART ATIITF GS, A
TRIg U faemerd O 9% T 9ATE T

qFaleg & T ﬁ
"
@ p ilEs

a9

TEFIE YHE FFIF Gipudrg ANTH FH,

AT ¥ AieAREH & g5 WA dUTedl TEET

=Teded [l & oA TFAHI ATNT TATET Tl | =
YrATATES qATHIT TR O] ST 978 T T899 8 |

Q. TAORS WHHEEIG, WE Ferde, JadmE (e,
AT [aS(elibl AR T AUl Al qTeues (Marad
TIHT AT TR |

s

R HEFIEATE AT T OR TATCHES AATe STAT TUTSH
[T T SETETE T AHGH, TR AT [GHbEEATS HEd
T TR §Ae M, 999 T g=41 ¥ Jgeedls ard Aqard g
T |

R 29 B NE JINISUB Jga W wid g2
3. ATH{EHE FETAAT FET T A Ay AT T AT a1 Sfataee 2F e TR |

N ~

¥, FRIAT AOAT GEAT AT @THT TART T | FATAH @IAEEE Tiegebl AT = I |

Y. AfE TUTEHMAT I a7 § a7 FUHT GHT GHT S A SaAeqe] A7 (TSTIe a1 I g A 879 |

% AT Fh! (AT TP Gooll HedARATE Hig 7@ ¥ Bie AT |

©. BT gIEH |
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qUTE e faareaes ATIqepTely SFIETIH ASTAT

T T G Fqre ararawr aarr @

=TT ATTAFTAIT STTEATTT TITAT ST, JFFITEAT JIFaTE JeHIaesr GHaar fardl ¢ saariaasr qear giar=a 17 57 7eg
| SATTTHTCATT SFAETTT FITATH [TFT Tevae® G -

o T furerd qUAT FHARIEEATE AT Mee faem

N

o qUISH [aATAAB! "ATTHTATT Al TE=ATT Teld | IEETIHT ATV TAMHE ITAREHHT, GRIETT HH+T A=ATH 2lel,
qUIEeh! [TATATR] ATTTHRTAT FGLATAT ATSTAT TATS ATSTAT aledl ATME | AE: AT TaAT AdT qUISe]
TATATEATIF g THG, |

®  UUF FHETHISH ATNT (LT 4176 T HaATale T AT ST aTees deand e ¥  [qrieee! areAr [aardiers

>

o fas = N

TR | T (AT depl TR aATgTerd, aley A GRId areres Are e | faendies yois ad w&1 #loee
qfead s T g g¢F TAT ATeTF TAAT TAT FISTEEH] AN 7T ATTTRTAT ATSTATE® (qaFTT &7 |

~

o [IATAIAT Teehl AAATCHE FHTEE, T ATGAES &l Gae®s qie=d e T Il Gaiewar qardiars d=q
\3\ \l

o Il GREE FAMIA T FAMR T IJUIEE WIoAed | IETEXUH AN Aich AR q@dee® aqdl aarsa

i, |

o UfEHAT TRUH GAREEH! ATNT FATHLIHT JUTH! ATSTAT TATSAR | IETEXUHT AT, [aamaaerl TaTH Taries
Il TR |

o [FpdTa e TS MIWT T, Wadele dANeR AL dTees qH1 I @I ACT T A@H AR Tdidigess
R T |

o UWEHRI [q9T THAANT T ATTAHRIA LA FiAeeh TTIAT Tl |

® TR THTARN AUHATH, FATHET I Yh[T AALATIAR] AN ATAF SHAT ATIFIg ATMAHPT e TR T
T TFHATEEH] FedRIT g9 RIeTehdTs TST3e ™ | He1ds Riedhars a7 Mee [qqed |

>

o WA THT AATHETH AN fHlde® TT TR |

>
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foremerarerr T
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s

]
1.

e

qEfad Sifewes (T : 9fedl SfaH &) ¥ a9ar (ST Goal 3T98%) Aledhl  [aamers ! T |

faamera TaeTe e e ARTESe®T T |
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SDMC
Incident
Commander
(Principal)
1. Disaster Awareness and . 3. Disaster
Mitigation Group (Warning and 2. Logisticsand Response Group
Information Dissemination ) Finance Group
, 3.2 )
3.1 Evacuation Transportation 3.3SAR and 3.4 First 3.5 Site Security
el team Fire Safety Ald Team Team
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Figure 7. Flowchart to determine whether most people are likely to be safer inside or outside.
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