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Risk Assessment: Earthquake
Introduction

Monastics' own experience of how they protected their monastery treasures during
earthquakes and tremors
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Monastics’ own experiences in Earthquake situation:
•
•
•
•

Self-protection: ran out to open ground of monastery
Brought out beddings, large tarpaulin, and things from ground floor
Sacred items placed in new toilets on tarpaulins and covered with cloth and
tarpaulins
Small items covered and put into buckets

Earthquake-damaged Lhakhang was no longer safe and had to be totally demolished
and removed
An earthquake itself is a primary event, but it does not stop there. Earthquakes are
usually followed by aftershocks and, often, fires. Social upheaval often happens and
there is danger for residents and emergency workers. Then follows a lengthy period of
daily disruption due to lack of housing and services, while the rubble is cleared, and
new structures are built. Some monasteries and chortens damaged in earthquakes
may not be rebuilt for some time due to cost and safety reasons.
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Earthquake-damaged wall painting. Some monasteries removed the damaged paintings and began anew,
however, another few attempted restoration.
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Earthquake damaged stupa in the countryside awaiting restoration (image Jim Lindsey)

Although earthquakes are natural disasters, there are man-made factors to the damage
they cause, including: inadequate infrastructure and preparation; lack of planning and
communication; unstable building construction; locating monasteries and communities
on terrain that is vulnerable to landslides; and more. All these choices increase
damage from an earthquake event. Since they are choices made by people, the
choices can be made in a more informed manner for the future safety of those living in
earthquake regions. Seismic risk can be calculated for specific geographic locations,
and is a pillar for risk mitigation planning. You can research seismic risk for your
monastery’s area through local governmental departments, often universities update
seismic data, and we often use web searches for current information.
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Pillar of monastery that was built on a mountaintop. Most of this monastery was
damaged so severely it had to be removed and completely rebuilt.
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Even though this monastery was well-constructed with concrete, due to its location it
suﬀered severe earthquake damage
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Nuns building their own monastery in a traditional, pounded-earth technique. Some
people believe that traditional structures are stronger during earthquakes than concrete
buildings.
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Rebuilding of Main Stupa in Kathmandu, amongst the rubble from the earthquake’s
destruction
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Risk Assessment, Disaster Response Planning, and Mitigation
In the past, there was little preparation and planning in order to survive earthquakes.
Many people died and many treasures were destroyed. Now, the Risk Assessment,
Disaster Response Planning, and Mitigation guide oﬀers methods and materials that
will help you, your monastery, and its treasures, as well as your community, to survive
the next earthquake.
The appendix provided for you includes all the written resources you need for planning
for earthquakes and related disasters.
• Post-earthquake preservation of monastery treasure
• Field-guide assessment forms
• Disaster vulnerability assessment
• A shopping list for disaster supplies and list of supplies which you will need for
after a disaster
• A supply list for your command center, because after a disaster you have to
have a command center with a command team leader
In earthquakes, both lives and treasures are destroyed. There can be complete
destruction: breakage, smoke damage, water damage, land looting. Therefore, it is not
only the earthquake damage itself but also the related tremors that cause damage.
Gas tanks may explode, and electrical wiring may spark, causing fires. To put out fires
following an earthquake, there can be a considerable amount of water damage to
buildings, and what they contain.

Monastery signage about earthquakes and water damage
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An earthquake in itself creates great damage. After the earthquake you have damage
from fire and water as well as the huge problem of looting. After an earthquake people
can come and steal. In your earthquake response planning, you have to plan for all
these possibilities. In addition to the earthquake itself, you must prepare for how to
decrease destruction caused by fire, water, and loss caused by theft.
Earthquake
• Lives and treasures destroyed
• Complete destruction
• Breakage
• Smoke damage
• Water damage
• Looting
Fire follows earthquakes, creating further problems. For example, the head Geshe of a
monastery located high up on a hill said that during a major earthquake he was
trapped in his oﬃce in his monastery. He was looking down over the valley during the
earthquake and he saw houses and monasteries exploding because their gas tanks
and electrical wiring exploded. He looked down and he saw fires exploding. Not only
were buildings falling down but there was fire all over the valley. Fire in itself is a real
problem, but it is also a problem after an earthquake.
Here are practical suggestions for what you can do about preventing more earthquake
damage to your monastery treasures. Follow your emergency plan with team protocol
as much as possible. These are basic elements of an emergency plan for monasteries:
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Basic Elements of Emergency Plan for Monasteries and Communities
1. People First
2. Who Do You Call?
Who is in charge?
Emergency phone numbers
Full monastery residence list, to text, WeChat, WhatsApp, etc.
3. Who Should Salvage Collections?
Monastery Treasures Salvage Team (trained previously)
4. Where to Bring Damaged Treasures
Another monastery?
Your monastery dining room, classrooms, etc.
5. What Do You Salvage First?
Decide your priorities, preferably before an emergency
Mark the location of these priority treasures on floor plans
6. Where Are the Emergency Supplies?
Stockpile supplies before an emergency occurs
Mark the location of supplies on floor plans
Contact local vendors for additional supplies
7. Who Provides Security During an Emergency?
Monastics, community members, or government?
8. What Information Technology Will You Need to Replace?
Survey your hardware and software currently in use
Store monastery files in "cloud" or duplicated oﬀsite
9. Do You Have Insurance?
10. Who Has the Plan?
Make a list of who has copies of your Emergency Plan
Update Emergency Plan and Team
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Train yourself in protecting each other through CERT and other trainings available
through nonprofit and governmental agencies.

Monastics are training in emergency techniques to save lives. We can adapt these
techniques to save monastery treasures.
•
•
•

•
•

Enter the monastery only when it is safe after the earthquakes and tremors have
stopped, then protect monastery treasures
Know where the most valuable lineage treasures are located within the
monastery; hopefully your pre-disaster documentation will provide
comprehensive information including a map and pictures
Learn how to carry them so that they are properly supported and more damage
does not occur. This is described in the Emergency Response chapter of this
resource.
Identify where to carry them, to a safe place that is secure
Keep every broken part of every treasure
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Document the fragments and damaged treasures you have collected
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It is important to collect each damaged and displaced part of treasures. They are an
important part of the history and contain blessings of the monasteries.
What can you do to protect yourself after an earthquake? You train in protecting each
other. In other words, learn about basic emergency response for people. You want to
think of people first and treasures second. I know that often in disasters monks have
run back into a monastery when it is burning or when there is an earthquake to save
their master’s treasures and there has been death and disfigurement from that. People
first. Then, you find out when the museum, monastery, or library building is safe to go
back into before you run into it to save things in an organized way, following the
instructions of a team leader.
With earthquakes, people come first. Safety first, and the tremors that follow
earthquakes can be unpredictable. Often, following the earthquake and tremors,
monks feel safe to return to monasteries that are still standing following the initial
quake. However, the tremors following can cause collapse, even though the structure
appears to be sound. Structural damage to your monastery and community buildings
also depends on the type of building; many current monasteries are concrete
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structures, whereas in the past they could have been made of wood or beaten earth.
Recently, monasteries and meditation centres in urban areas are being located in tall
oﬃce buildings.
Earthquakes damage things outside of buildings and they also cause damage inside.
One temple was all right outside but inside everything was completely ruined.

Earthquake and tremor damage inside a monastery with shattered glass
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Nuns inspect statues inside of traditional wooden shrines
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Statues within traditional wooden shrines can move around and fall over during
earthquake and tremors. You can make them more secure with a base and padding that
won’t be seen in the case
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These suggestions were made by monastics and come from their own experience
following traumatic earthquake events:
Earthquake Suggestions from Monastics in Nepal Monasteries in Their Own
Words
• Heavy chandeliers can be replaced with lighter ones
• Styrofoam can be scooped and lined with soft cotton for stable placing and storing
statues
• Styrofoam can be used as back support (colour matching background) to prevent
statues moving during an earthquake
• Lightweight storage boxes with good quality styrofoam scooped for placing
individual items and lined with cotton
• “One Child One Light” project in India is a good source of inexpensive solar lights
• Monastery wall fragments (with paintings) can be numbered, wrapped in cotton cloth,
and stored in dry place for use later either to place back or use as reference for new
painting
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After the earthquake damage was cleaned up in this monastery, the damage to the
main Buddha statue remained, because its head was turned due to the earthquake’s
strength

In many monasteries there are large lighting fixtures. During an earthquake, it often
happens that they fall down and can hurt people and cause great destruction. Many
monasteries have large, glass chandeliers hanging with lots of crystals. During a large
earthquake these chandeliers fell down and hurt people, with the crystals scattering.
Heavy chandeliers can be replaced with lighter ones, or the strength of the connection
to the ceiling can increased (an inexpensive suggestion).

21

One monastery that rebuilt after a major earthquake chose sturdy wooden ceiling
lights, firmly attached to the ceiling, and with LED lights within. This sturdy design was
used to prevent the lights falling down and harming people during the next
earthquake.

Earthquakes and tremors can cause the large and heavy chandeliers that decorate
monasteries to fall down. Both people and treasures can be seriously damaged.
Often in monastery storage rooms, treasures are not protected but are placed on
shelves or in boxes. If you store them safely, when you have tremors, they will not be
damaged. Styrofoam can be very useful: a cavity can be carved out of the styrofoam,
lined with cotton, and the treasure "nested" in it. This can keep statues and other
treasures in place. You can also use styrofoam for huge statues. In some of the
monasteries, the largest, most valuable statues fell over and broke.
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Local merchants may sell stable storage and support materials
You can sometimes locate styrofoam or other inexpensive pieces of packing materials
from local merchants; try to find chemically stable materials, not cardboard or other
paper products. One monastery thought of painting the recycled styrofoam the color
of the shrine so that its bright white color was muted when placed behind treasures to
support them.
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This picture shows how a museum has created low-cost and safe storage in an
earthquake zone by carving out Styrofoam for the treasures to rest in. During severe
tremors the treasures will stay in place and not fall oﬀ the shelf

This is an example of a simple support you can create to place around the base of
statues. It is made from Tyvek (used in building construction and easy to find in local
markets) and filled with sand or other weight .
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There are also solar lights so that every monk and nun can have a light that doesn’t
require a battery or electricity. They are very inexpensive. Using these solar lights
during an earthquake when there’s no power, everyone will have light. These lights are
good for an emergency but also good to save on power bills for every monastery and
school because every time it gets dark you just switch on this little light and every
student, monk, and nun can read. And it’s free from the energy of the sun. For
example, there is a company called “One Child, One Light” and they have solar lights
for $5 or less each. You can give one to everyone in your workplace, monastery or
school and you can use them all the time. During the day, put them in the sun and at
night you do not need electricity. During an earthquake when there is no electricity, no
power, and therefore no light, you will have been using these and recharging them
every day anyway. They are amazing resources. In addition to solar lights, wind-up
torches (flashlights) can be used immediately and located throughout the monastery
close to fire-extinguishers, and in entranceways.

Monk recharges his solar light every morning outside of his room. In some monasteries,
monkeys would take it, so it could be recharged inside of the window facing towards
the sun.
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When wall paintings are damaged, and fragments fall, they can be numbered and
wrapped up carefully.

In one monastery, the few remaining fragments of their historical wall paintings
were documented and kept as monastery treasures
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Earthquake Advice and Experience from Monastics in Their Own Words
• Supports can be created to help prevent statues from moving during
earthquakes.
• Monastery wall fragments (with paintings) can be numbered on the back,
photographed (bearing same number), wrapped in cotton cloth, and stored in a
dry place for use later (either to place back or to use as reference for new
painting). Simple undyed cotton cloth used for storage can be purchased in the
market. The cloth is then soaked in boiling water to get rid of chemicals from
manufacture (such as formaldehyde), and then dried in the sunshine.
• Could consider new painting on framed canvas instead of directly on the wall.
• If plastic is used for wrapping treasures, wrap in cotton first, and then use
better-quality plastic.
• Making the Dharma symbols on top of the monastery in alternative materials to
solid heavy concrete; could be an option that helps to prevent injury and death
during future seismic activity.
• Heavy older glass and metal chandeliers can be replaced with lighter ones.
• Creation of bases for statues to limit damage during future seismic activity.
• Lightweight, strong storage boxes with good-quality internal supports created
for placing individual items. These boxes can be carried out of the monastery by
a prearranged plan wherein the most valuable treasures are identified.
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Summary
Earthquakes and tremors occur in certain regions. You can save lives and treasures
both in your monastery by conducting risk assessments and creating your Emergency
Plan in advance. Although advice and information from international earthquake
experts is included in our appendix, some of the best and most practical suggestions
and solutions come from monks and nuns in monasteries who have personal
earthquake experience. You can find more about specific low-cost and simple
prevention and remediation techniques in other chapters of PRESERVATION OF
BUDDHIST TREASURES RESOURCE, such as Documentation, Wall Paintings,
Storage, Fire, Water, etc.

Thank you to funders for Preservation of Buddhist Treasures Resource including
The Pema Chodron Foundation, Khyentse Foundation, Shambhala Trust, Shelley and
Donald Rubin Foundation, Anne Thomas Donaghy, Henry Ming Shen, and many more.
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EARTHQUAKE LINKS AND PDF FOR FURTHER INFORMATION:
An Overview of Seismic Damage Mitigation for Museums
Jerry Podany
This paper, presented at the International Symposium on Advances of Protection
Devices for Museum Exhibits, April 13-17, 2015 Beijing and Shanghai, China, provides
an overview of the developments and methodologies used for the mitigation of
earthquake damage to museum collections as illustrated by case studies at the J Paul
Getty Museum in Los Angeles California.
https://www.academia.edu/12052553/
An_Overview_of_Seismic_Damage_Mitigation_for_Museums
https://www.iiconservation.org/sites/default/files/news/attachments/6654-iicitcc_2015_notes_seismic_mitigation_for_museum_collections_jerry_podany.pdf

Objects Recovery and Mitigation
www.archives.gov › preservation › conservation › obje...
Aug 15, 2016 - by Jerry PodanyConservator of Antiquities, J. Paul Getty Museum Why
would an archives or library ... by Jerry Podany ... "All the ceramics have fallen in the
exhibition case after
the earthquake and I can not open the case...". https://www.archives.gov/preservation/
conservation/objects-recovery.html
Contents Fragile! Earthquake Damage Mitigation for Museum Collections and the Role
of Science Academies in Advancing this Eﬀort
https://www.academia.edu/35768597/
CONTENTS_FRAGILE_EARTHQUAKE_DAMAGE_MITIGATI
ON_FOR_MUSEUM_COLLECTIONS_AND_THE_ROLE_OF_SCIENCE_ACADEMIES_IN
_ADVANCING_THIS_E FFORT
-Advances in the Protection of Museum Collections from Earthquake Damage Podany
2006 Getty
-When Galleries Shake Podany 2016 Getty https://shop.getty.edu/products/whengalleries-shake-earthquake-damage-mitigation-for-museumcollections-978-1606065228
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PRESERVATION OF BUDDHIST TREASURES chapter about EARTHQUAKES will soon
add an enriched Appendix, until then, please contact us directly for this information:
•
•
•
•
•
•

Pre-earthquake preservation of monastery treasures experience
Pre-earthquake documentation of treasures
Pre-earthquake disaster vulnerability assessment
Field-guide assessment forms
A shopping list for disaster supplies, and list of supplies which you will need for
after a disaster
A supply list for your command center, because after a disaster, a command
center with a command person and hierarchy is essential
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