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towards safer
and more
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societies.



5

Coastal Hazards

The Coastal Hazards team, led by Adam Switzer, begins 
by selecting the best preserved area of the coast by drilling 
deep into the surface and collecting sediment samples.

These samples are then taken into the laboratory for 
analysis. By focusing on the characteristics of marine  
microorganisms and the habitat they live in, researchers 
can calculate the depth of the sediments. The sediment 
samples are then put through a grain size analyzer that 
reveals information about how they were deposited 
during storms or tsunamis.

The last section of the video discusses the use of coral 
microatolls to reconstruct the history of sea levels.  
Microatolls give a record of relative sea levels and can 
also show how the land is moving up and down during 
and between earthquakes. 

vimeo.com/58227048

Coastal Hazards
Dr. Adam Switzer

Principal Investigator

Dr. Yu Fengling
ReSeARch Fellow

Dr. chris Gouramanis
SenioR ReSeARch Fellow

Dr. Aron Meltzner
SenioR ReSeARch Fellow

Coastal Hazards features 
Assistant Professor Adam 
Switzer and his team as 
they investigate coastal 
lagoons, coastal barrier 
systems, and estuaries 

along the shores of 
Southeast Asia and the 

South China Sea.
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Kerry Sieh starts by showing us the composition of depos-
its after the occurrence of two tsunamis a thousand years 
ago. In the first section of the video he looks at beach 
deposits dating back to 1000 AD. 

Next he explains how mountain rock deposits are formed 
hundreds of years later, and what these deposits give life 
to. An earthquake occurred after these two layers of 
deposits were formed, creating a tsunami in 1390 AD 
and Kerry shows us how this tsunami brought pieces of 
coral boulders to the beach’s riverbed. 

In the second half of the video, he explains how more 
materials accumulated on the existing layers of deposits 
after a second tsunami occurred in 1450. He then shows 
us part of the riverbed following the two tsunamis. 
This area was affected by the building of roads, which 
loosened the soil around the riverbed. 

A Tale of Two Tsunamis

vimeo.com/69871501

In A Tale of Two Tsunamis 
Kerry Sieh, his team, and 
his collaborators carry out 
fieldwork along the coast-
line south of Banda Aceh. 
Based on riverbed depos-
its, he traces the history 

of two tsunamis that took 
place centuries apart.

Tsunami 
Stratigraphy
Prof. Kerry Sieh

Principal Investigator

Earth Observatory
of Singapore

DirEctOr
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Exploring with
Seismic Vibration

Principal Investigator Judith Hubbard and members of 
the Structural Geology research team take the shiny IVI 
Envirovibe truck for a test. 

We learn how the hydraulic system of the Envirovibe 
works to image active faults and transmit data in seismi-
cally active areas. This data is processed to provide high-
resolution seismic reflection profiles.  

These seismic profiles will enable Judith’s team and the 
rest of the EOS Tectonics Group to unravel fault behavior 
and fold growth in seismically active and densely popu-
lated regions such as Nepal, Bangladesh and Myanmar.

vimeo.com/77093858

Structural Geology
Asst. Prof. Judith Hubbard

Principal Investigator

Rafael Almeida
ReseARcH Fellow

Maggie Mei-Ki chan
PHD stuDent

Dana Peterson
ReseARcH AssistAnt

Peter Polivka
PHD stuDent

Agathe liliane schmid
ReseARcH Fellow

Jocelyn west
ReseARcH AssistAnt

The IVI Envirovibe truck 
is one of the latest addi-
tions to the array of high-
tech equipment at EOS.
It is a seismic vibrator 

that works in conjunction 
with a set of geophones 
to detect ground vibra-
tions after they pass 

through the subsurface.



Unlocking Climate 
Secrets follows 

Nathalie Goodkin and 
her team in their search 
for centuries-old coral 
colonies. They demon-

strate how the extraction 
and analysis of corals 

and sediments can pro-
vide information about 

Earth’s climate.

Marine Geochemistry
Assoc. Prof. Nathalie Goodkin

Principal Investigator

Dr. Annette Bolton
ReseARch Fellow

sebastian cantarero
ReseARch AssociAte

Dr. River he
seNioR ReseARch Fellow

Dr. Patrick Martin
ReseARch Fellow

sujata Murty
PhD stuDeNt

sin hwee Ng
ReseARch AssistANt

Riovie Ramos
PhD stuDeNt

teng teng Yang
ReseARch AssistANt
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Unlocking Climate Secrets

In Southern Taiwan, Nathalie Goodkin and her research 
team are out at the South China Sea. Armed with their 
scuba gear, they investigate how the Kuroshio current 
changes affect the climate of the South China sea region. 

First, the researchers descend into the sea to obtain 
coral samples. They need to identify a coral colony that 
is between 300 to 500 years old. Then they drill deep 
into the coral, extracting roughly one meter of coral at 
a time. Climate changes affect seawater content, which 
consequently alters the composition of corals. By study-
ing this composition, the researchers can identify pat-
terns in climate change. 

In the second half of the film the coral samples are 
brought back, assembled and processed in the EOS 
laboratory. Extensive analysis of the corals using the lat-
est technology allows the researchers to record climate 
changes in the sea across centuries.

vimeo.com/74936970



Forensic Volcano Petrology

This Knowledge Capsule captures the ongoing research 
of Fidel Costa and his team on the petrology of the 
Merapi Volcano in Java, Indonesia. He begins by giving 
an overview of a volcano eruption “crime scene” and 
shows us how he and his team of researchers investigate 
what might have taken place during the eruption. 

Next, the researchers take us through the laboratory work 
they carry out, including slicing chunky volcano rock 
samples into wafer thin slides. These samples are then 
put under a microscope for further analysis. Studying 
rock crystals and the relationship between various rock 
crystals give researchers details about what led to the 
eruption. 

These rocks may appear plain but are crucial in helping 
researchers unravel the mystery of what goes on deep 
below the surface when an eruption occurs. 

vimeo.com/58225787

Forensic Volcano Petrology 
investigates how rock analy-

sis of the Merapi volcano 
in Indonesia aids in under-
standing magma chambers 
and eruptions. By examin-
ing these volcanic rocks, 

the team is one step closer 
to unraveling the cause of 

explosive eruptions.
Volcano Petrology
Asst. Prof. Fidel Costa
Principal Investigator

Dr. Caroline Bouvet 
De Maisonneuve
AssistAnt ProFessor

Cecilia Harpel
reseArCH AssoCiAte

Dr. Jason Herrin
reseArCH Fellow

Dr. Antonius ratdomopurbo
senior reseArCH Fellow
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ProdUCTion CrEdiTS
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The Earth Observatory of 
Singapore (EOS) conducts 
fundamental research on 
earthquakes, volcanoes, 
tsunamis and climate change 
in and around Southeast 
Asia, towards safer and more 
sustainable societies.
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of Nanyang Technological 
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Cover images. Front top: 
Merapi Night Eruption paint-
ing by Raden Saleh, Indonesia, 
1865. Courtesy of Mr. K.B. 
Tan, Singapore. Front bot-
tom: Nathalie Goodkin in the 
South China Sea, photo by I. 
Kerlow. Back: The Himalayas, 
Nepal, photo by I. Kerlow.
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The EoS Knowledge Capsules 
take viewers on a journey into different aspects of Earth hazards. 

These outreach and communication videos also introduce the
ongoing research of scientists at the Earth Observatory of 

Singapore. The innovative shorts are the result of an interdisci-
plinary development and production process. They encapsulate 

research insights about volcanoes, tsunamis, and climate change 
in Southeast Asia.

www.earthobservatory.sg
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