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Coastlines more resilient than
thought against sea-level rise

NTU researchers find that sediment-rich
southern coastal areas have remained intact

of urbanisation, Dr Chua added.
But frequent heavy rainfall is a

mitigating factor as it increases the

rate of surface run-off, thus chan-

Cheryl Tan

Singapore’s coastlines may not be
threatened by sea-level rise quite
to the extent previously thought,
according to researchers here.

Rising sea levels due to climate
change often cause coasts to re-
treat, as low-lying coastal areas be-
come flooded and structures like
cliffs and shorelines are eroded
over time.

But researchers from the Na-
nyang Technological University’s
(NTU) Earth Observatory of Sin-
gapore (EOS) found that coastal
areas in southern Singapore -
where the Kallang River Basin is
located - remained intact even at
high rates of sea-level rise, owing
to large amounts of sediment de-
posits.

Sediment deposits occur when
heavy rainfall carries gravel, sand
and silt to rivers from catchment
areas to coastal areas like the Kal-
lang River Basin.

Aside from retaining the natural
shape and boundary of coastal ar-
eas, these sediments can replenish
erosion and support the growth of
habitats such as mangroves, which
can keep pace with rising seas as
they trap sediment in their roots.

The study, which was led by Re-
search Assistant Professor Ste-
phen Chua from EOS, was publish-
ed in the scientific journal Marine
Geology in September.

Dr Chua said on Tuesday that the
team had chosen to study the Kal-
lang River Basin as it contains Sin-
gapore’s major river system, and is
where key infrastructure such as
the Central Business District and
the stadium is located.

However, rapid urbanisation has
led to reduced sediment rates
along coastlines, both in Singapore
and globally, due to factors such as

altered river courses, land recla-
mation and infrastructure devel-
opment.

While the rates of sediment de-
posit in Singapore are still un-
known, they have “definitely de-
creased” over the years as a result

nelling sedi to the coast, he
said.

By analysing sediment samples
collected from Marina South, the
researchers discovered that Singa-
pore’s coasts were sediment-rich
in the past; they were actually
mangroves some 10,000 years ago.

As sealevels rose, the mangroves
retreated and became estuarine.

Eventually, the landscape turned
into a coastal area with a river del-
ta, said Dr Chua. This occurred
during a period of high sea-level
rise - 5mm per year. Sea levels are
currently rising at a rate of 4mm
per year.

The EOS study effectively shows
that coasts with high sediment
supply - such as Singapore’s - can

ultimately mitigate sea-level rise,
said Dr Chua.

While urbanisation is inevitable,
having a more in-depth under-
standing of sediment dynamics
could help with better sediment
management and assist in the de-
sign and construction of coastal
protection infrastructure, said
Professor Adam Switzer, a princi-
pal investigator at EOS.

For instance, coastal protection
solutions should help enhance
sediment retention, such as creat-
ing hybrid sea wall systems that in-
corporate artificial reefs.

Another solution would come
from mangrove forests that trap
sediments and improve flood de-
fences, said Prof Switzer, who fo-
cuses on coastal science.

Currently, Singapore is conduct-
ing eight islandwide site-specific
studies covering more than
300km of coastline to determine

suitable coastal protection solu-
tions for each area.

Mean sea levels are expected to
rise by Im by 2100, although sea
levels could go up by 4m or even
5m, if sinking land, storm surges
(abnormally high tide due to a
storm) and daily tidal activities are
considered.

Around 30 per cent of Singa-
pore’s land area is less than 5m
above mean sea level.

Dr Chua said the team will be
looking to conduct further studies
along the north-east, north-west
and south-western coasts, as these
areas have natural coastlines that
have largely remained the same
over millennia.

The researchers will be engaging
government agencies like national
water agency PUB and the Nation-
al Parks Board in their efforts.
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