
CARBON CALCULATIONS

It turns out that
measuring tree
growth enables us to
also calculate carbon
uptake because
roughly one-half of the
mass of a tree is made
up of carbon.
– Dr Shawn Lum, principal
investigator of the research team

 

By GRACE CHUA

SCIENTISTS in Singapore have
helped shed light on one of the
ways that the hepatitis B virus can
cause liver cancer.

The researchers used data from
88 Chinese patients from Hong
Kong who had liver surgery or a
liver transplant, and found that
the virus infiltrates a patient’s

genes to promote the growth of tu-
mours.

The work, funded by the
non-profit Asian Cancer Research
Group formed by three American
pharmaceutical companies, was
published in the prestigious scien-
tific journal Nature Genetics on
Sunday.

Researchers from the Agency
for Science, Technology and Re-
search’s Genome Institute of Sin-

gapore (GIS) and the National Uni-
versity of Singapore worked with
others from Hong Kong, Beijing
and American pharmaceutical gi-
ants Merck, Pfizer and Eli Lilly.

Hepatitis B is endemic in Singa-
pore and other parts of Asia.

The virus causes liver inflam-
mation, cirrhosis (scarring) and
liver cancer.

The researchers also discov-
ered that the more the virus inte-

grates into a patient’s genes, the
shorter his survival time.

Younger liver cancer patients
were more likely to have devel-
oped cancer by such virus integra-
tion, without having liver cirrho-
sis, whereas older patients were
more likely to have had cirrhosis
that led to genetic damage and
cancer.

Not all who contract the hepati-
tis B virus will develop liver can-

cer, but a chronically infected per-
son’s chance of getting it is 100
times higher than that of someone
who is not infected.

An estimated 4 per cent to 6
per cent of Singapore’s popula-
tion carry the virus, which is trans-
mitted by exposure to infected
blood or body fluids.

In Singapore, liver cancer is the
fourth-most common cancer
among men. Among women, it

does not rank in the top 10.
Dr Ken Sung, the paper’s first

author and senior group leader of
computational and systems biolo-
gy at GIS, said: “We showed that
hepatitis B virus integration af-
fects the patient’s overall surviv-
al.”

He added that this may lead to
the development of better thera-
pies to combat liver cancer.

caiwj@sph.com.sg

By SIAU MING EN

EVERY Saturday for the past 18
months, a team of 10 volunteers
and researchers has been trekking
through the Bukit Kalang forest,
armed with plastic strips, springs
and crimping tools.

The volunteers – staff from
HSBC Bank and researchers from
the Smithsonian Tropical Re-
search Institute’s Centre for Tropi-
cal Forest Science (CTFS) – then
proceed to wrap trees with the
plastic bands.

Last weekend, they marked a
milestone by banding their 500th
tree.

This tree-banding exercise is a
joint effort by the CTFS and
HSBC. The objective: To study
tree growth in response to climate
changes.

“It turns out that measuring

tree growth enables us to also cal-
culate carbon uptake because
roughly one-half of the mass of a
tree is made up of carbon,” ex-
plained Dr Shawn Lum, 49, princi-
pal investigator of the research
team, who is also a lecturer at the
National Institute of Education, a
partner of the CTFS.

Dr Lum is also president of the
Nature Society Singapore.

The volunteers have been work-
ing on a 2ha site – the size of two
football fields – and can band 15
to 25 trees in a span of four hours
each time.

The plastic strips that go
around the girth of the trees come
with inserted springs to take in
the trees’ expansion, which indi-
cates carbon uptake over a
six-month period.

Typically, the trees are mea-
sured at the 1.3m height, but vol-
unteers have to ensure the point

of measurement is not at a mal-
formed or bumpy part of the
trunk. Because trees absorb car-
bon dioxide as they grow, they are
able to offset the population’s car-
bon footprint – the amount of car-
bon dioxide emitted from people’s
urban lifestyles.

Dr Lum said a longer-term use
of these tree-banding results is
that it can “help us determine
which species and type of trees
can help us efficiently offset our
carbon footprint”.

This is not the first time a
tree-banding survey has been con-

ducted here.
In 2008, a similar project of

1,000 trees was carried out at the
Bukit Timah Nature Reserve.

The team studied Bukit Kalang
this time because it needed to
compare the carbon uptake by the
coastal hill land in Bukit Timah

with the low-lying land in Bukit
Kalang.

While the Bukit Kalang project
is still in its early stages, prelimi-
nary findings are similar to those
from the Bukit Timah study.

That study had shown that pri-
mary forests can store more car-
bon than secondary forests.

Trees in primary forests are big-
ger and taller, have a lower pro-
pensity to regenerate, and take a
longer time to grow.

Tree-banding has been carried
out by researchers in some 20
countries under the respective
CTFS internationally, said Dr
Lum.

There are plans to extend the
project to a new area – either to
another patch of forest or to study
the existing site in greater detail.

“Or we can do both, which is
what we currently aim to do,” add-
ed Dr Lum.

siaume@sph.com.sg

S’pore scientists help study link between hepatitis B, liver cancer

Mr Roderick Oliveiro, 45 (left), one of the HSBC volunteers, at a tree-banding session with ITE College West student
Pravinraj Raman, 17, and ITE College West teacher Ernest Lim, 48, at Bukit Kalang last Saturday. The plastic strips that go
around the girth of the trees come with springs to take in the trees’ expansion. PHOTO: LIM YAOHUI FOR THE STRAITS TIMES

Volunteers put plastic bands around
500 trunks to measure their growth

Trees used
as gauge for
climate shift

THE AIR

   ISSUE
Across the world, many cities suffer from 
poor air caused by exhaust fumes and 
factory smoke. The World Health
Organisation (WHO) estimates that more
than three million people die from air
pollution each year. Amelia Teng and
Tay Chern Hui look at the quality of
air around the world

OUTDOORS 

Power plants, vehicles and industries are the

main culprits of air pollution

In 2008, urban outdoor
air pollution caused

1.3 million
deaths

Worldwide, air pollution
is responsible for: 

9 per cent
of lung cancer
deaths 

5 per cent
of cardiopulmonary
deaths 

1 per cent 
of respiratory
infection deaths

INDOORS
■ In developing countries, 
burning biomass such as wood,
crop waste and dung, or coal 
for cooking produces pollutants
like small soot particles that
penetrate the lungs. Poor
ventilation also adds to the 
problem

■ Nearly two million
people die prematurely from 
illnesses attributable to pollution 
from household solid fuel use.
More than half of these deaths 
occur among 

children under five 
years of age

■ Particles of  a diameter of 10 micrometres or less. They contain 
sulfate, nitrates, ammonia, sodium chloride, carbon, mineral dust 
and water
■ PM affects more people than any other pollutant. Because they
are small enough to enter the lungs and bloodstream, when 
inhaled, they cause respiratory infections and damage to organs
■ The WHO guideline for PM10 is 20μg/m³ (micrograms per cubic 
metre) annually, but the global average is 71μg/m³ 

Particulate matter (PM10) 

*Data 
collected 
was from 
different 
years. The results 
were gathered from 
monitoring stations 
across the world in
urban, residential and 
commercial areas
NOTE: Figures are 
from a WHO report,
which measures 
outdoor air pollution 
across 1,100 cities in
91 countries from 2003 
to 2010. 

HOW SINGAPORE FARES
Rank
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Country
Estonia

Mauritius
Australia
Finland
Japan

Germany
Singapore

Italy
Indonesia

China
India
Iran

Pakistan
Botswana
Mongolia

PM10 level
11
12
13
19
22
25
29
37
55
98
109
124
198
216
279

Year*
2008
2009
2009
2008
2008
2008
2009
2008
2008
2009
2008
2009

2003-04
2005
2008

Pollutant
Sulphur dioxide* 
Nitrogen dioxide* 
Carbon monoxide**
Ozone** 
PM10***

2010
11
23
2.2
129
127

2011
11
25
2.0
110
76

*Annual (μg/m³)   **8-hour (μmg/m3)  ***A day (μg/m3)

USEPA*
80
100
10
147
150

*United States Environmental Protection Agency 
Standards for Air Quality

Keeping air clean
■ Urban planning ensures that 
pollution is kept at bay. Industries are 
located in estates with adequate 
distance from residential areas. 
Industries are also screened to meet 
the National Environment Agency’s 
emissions standards
■ New vehicles in Singapore must meet 
emission standards. The type of fuel 
used in vehicles is monitored and it is 
an offence to use any smoky vehicle 
■ Air monitoring stations detect and 
measure pollutants found in the air. A 
central control station gathers all the 
information to monitor air quality

IN SINGAPORE

Sources: WHO, National Environment Agency, Ministry of the Environment and
Water Resources

Key targets
■ Maintain the 
Pollutant 
Standards Index 
(PSI) for air within 
the “good” range 
(0-50) for 85 per 
cent of the year, 
and “moderate”   
range (51-100) for 
the remaining 
15 per cent
■ Keep annual 
level of sulphur 
dioxide under 
15μg/m³ till 2030
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