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The research
vessel, Kronprins
Haakon, cruising
through the
Barents Sea.

The aim of the
exploration was
to advance earth
and marine
science, and
understand
natural methane
emissions from
the seabed.
PHOTO: AKMA
PROJECT

Ms Toh Yun Fann, a PhD student at the NTU Asian School of the Environment, doing
laboratory work on the ship. PHOTO: YAN YU TING

Dr Yan Yu Ting, a research fellow at NTU's Earth Observatory of Singapore, preparing sediment samples collected from the sea floor for analysis. PHOTO: TOH YUN FANN

S’pore scientists head north
to study a changing Arctic

Extreme marine
environments and
ice loss among
the areas of focus

Shabana Begum

In the wee hours of Jan 29, hurri-
cane-force winds tore through
northern Norway, ripping off
some roofs, cutting electricity
lines and halting flights. One of
the areas affected was Tromso,
known as the capital of the Arctic.

Two days later, central and
northern Norway were slammed
by the most powerful storm the
country had seen in 30 years.

“This is what we can call the
‘Arctic winters version 3.0’, and we
will see more of that coming,” said
Dr Rolf Rodven, executive secre-
tary of the Arctic Monitoring and
Assessment Programme at the
Arctic Council.

Speaking at the 2024 Arctic
Frontiers conference on Jan 29 in
Tromso, he was referring to how
global warming is ailing the Arctic
region almost four times as quick-
ly as the rest of the planet.

“Since 1971, the Arctic has
warmed by about 3 deg C, that’s
just an average... And there is 9 per
cent more precipitation now, most
of it is taking place as rain, as
we’ve just experienced today,’
added Dr Rodven, as rain and gale
lashed the Clarion Hotel The Edge,
where the four-day conference
was held.

The Arctic is profoundly chang-
ing, and Dr Rodven noted there is
limited baseline understanding of
the region’s original state.

“On the other hand, you also
need to grasp the dynamics of
what’s going on now;,” he added.

To that end, it is not just scien-
tists living in the polar regions
who are on a hunt to raise human-
ity’s knowledge of the icy high
north. A handful of researchers
from tropical Singapore are also
venturing north to lend a hand.

VOYAGE ON MYSTERY SEA

In April 2023, two researchers
from Nanyang Technological Uni-
versity’s (NTU) Earth Observato-
ry of Singapore joined an expedi-
tion to the Barents Sea, off the
coasts of Norway and Russia. Dr
Yan Yu Ting and Ms Toh Yun Fann
were at sea on a research ship
filled with labs for close to two
weeks during the Arctic summer,
when the sun does not set.

The aim of the exploration of the
largely under-studied Barents Sea,
led by the University of Tromso
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Dr Hari Vishnu (left), a senior research fellow at the Acoustic Research Laboratory within the Tropical Marine Science

Institute of NUS, and Dr Mandar Chitre, head of the laboratory, deploying an NUS-built swimming robot to an iceberg in
Svalbard for collecting data. PHOTO: COURTESY OF HARI VISHNU
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Some foraminifera from the Barents Sea, AKMA3Z

Foraminifera collected from the Barents Sea being used to form the word "AKMA 3", which is the name of the Barents Sea
expedition and project. PHOTO: YAN YU TING

— The Arctic University of Norway
(UiT), was to advance earth and
marine science, and understand
natural methane emissions — a po-
tent greenhouse gas when it reac-
hes the atmosphere - from the
seabed.

UiT’s Professor Giuliana Panieri,
the expedition leader, said: “The
changes we are observing in
the Arctic right now are very fast.
And so the question is - are these
fast changes affecting (overall)
methane emissions? Methane
stored in marine sediments could
be triggered by warmer waters
close to the sea floor.”

With the help of a remotely op-
erated underwater vehicle, the Ba-

rents Sea adventure led to the dis-
covery of a mud volcano, the sec-
ond of its kind identified in Nor-
wegian waters.

Dr Yan, a research fellow at the
Earth Observatory of Singapore,
was largely involved with slicing
up and processing the sediments
and mud samples collected by the
vehicle.

“Cutting up sediment cores on
the deck at about 2am, in 5 deg C
temperature and in bright daylight
is something I will never forget,”
she said.

Ms Toh, a PhD student at the
NTU Asian School of the Environ-
ment, was involved in processing
data related to the underwater

landscape and the water column
with footage from the deep-sea
vehicle.

Both researchers’ work in the
Arctic Circle has not ended. In
June, Ms Toh will join an expedi-
tion to the Norwegian-Greenland
sea to study the seismic activities
of a recently discovered hydroth-
ermal vent.

Dr Yan will return to the Barents
Sea with Prof Panieri and other
academics in summer to zero in on
the extreme marine environments
of the Barents Sea where hot fluids
and methane flow out.

On that voyage, Dr Yan will
study foraminifera - tiny ocean
creatures with shells smaller than

a grain of sand. They are indica-
tors of an area’s ecology, and will
allow scientists to uncover how
marine life there is faring amid the
environment stressors, she said.

'HEARING' ICE MELT

Satellites are commonly used to
track the melting of ice sheets. But
scientists at the National Universi-
ty of Singapore (NUS) are relying
on their sense of hearing to look
for melting hot spots in the gla-
ciers of Svalbard - a Norwegian ar-
chipelago between the country’s
mainland and the North Pole.

Between June and August 2023,
Dr Hari Vishnu and his colleagues
did fieldwork at two glacial fjord
regions in Svalbard. In one project,
they deployed acoustic sensors
near glaciers.

“When the glacier ice melts un-
derwater, it produces a crackling
that sounds like frying french
fries, due to the explosion of air
bubbles that were trapped in the
ice. Our long-term goal is to devel-
op this acoustic technique to mon-
itor the ice loss at several glaciers
over a long-term period,” said Dr
Vishnu, a senior research fellow at
the Acoustic Research Laboratory
within the Tropical Marine Sci-
ence Institute of NUS.

In turn, such studies will im-
prove projections of how this ice
loss translates into global sea-level
rise, he added.

In another project, Dr Vishnu
and his colleagues sent an NUS-
built swimming robot to glacier
cliffs where the ice meets the
salty, warm ocean and melts. The
yellow robot was equipped with
sensors to record underwater
sound, video, temperature and sa-
linity changes.

To their knowledge, that was the
first time such glacial data has
been collected using robots.

“This is an interesting re-
gion with many physical un-
knowns... It is impossible for hu-
mans to study directly because the
glacier is regularly calving,” he
added.

RECONSTRUCTING
SEA-LEVEL RISE

In August 2023, Dr Tan Fang Yi, a
research assistant from the Earth
Observatory of Singapore, and her
team explored an Arctic saltmarsh
in northern Norway to reconstruct
sea-level changes in the area.

The tiny but mighty foraminife-
ra, again, stored the clue to their
research. Dr Tan and her col-
leagues collected sediment sam-
ples across the saltmarsh at in-
creasing elevations above the sea.

Research fellow Yap Wenshu,
who analysed the samples, said:
“Scientists look for (foraminifera)
shells under the microscope, like
searching for tiny time capsules in
the mud, to see what the ocean
was like long ago.”

But it gets difficult when the
shells are poorly preserved.

“That’s why we are exploring a
new method called environmental
DNA. It allows us to detect traces
of their genetic material even
when their shells are gone,” Dr Yap
added.
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