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SCIENCE

Air pollution from forest fires in
South-east Asia may be one reason
why storms in the region are be-
coming stronger, new research has
found.
The study, led by Professor Steve

Yim, who heads the NTU Centre
for Climate Change and Environ-
mental Health, analysed10 years of
satellite and weather data from
across South-east Asia.
The data shows that powerful

storms are becoming more fre-
quent and intense, especially over
maritime South-east Asia. This re-
gion includes countries such as
Singapore,Malaysia, Indonesia and
the Philippines.
The researchers also quantified

storm intensity by the size and
concentration of raindrops. They
found that raindrops produced in
polluted areas – regionswhere pol-
lutant particles blocked sunshine
from reaching the ground – were
up to 1.8 times larger than those in
places with clean air.
Aside from biomass burning,

other forms of human-caused
emissions in South-east Asia come
from urban and industrial sources,
such as vehicular emissions and
household fuel combustion. The
burning of fossil fuels for energy
generation is another significant
source of pollution in the region.
Polluted storms increase rainfall

by up to 50 per cent, found the
study, which was published on Oct
3 in the Geophysical Research Let-
ters scientific journal.
The researchers determined this

by studying the rain rate – total
rainfall per unit time – in environ-
ments with different levels of air

pollution, eventually observing
that polluted environments yield-
ed more intense rainfall.
These findings show that South-

east Asian countries could be at
risk of more intense and frequent

storms, due to the doublewhammy
of climate change and air pollution,
said Prof Yim.
Climate change intensifies

storms, as warming oceans in-
crease heat and moisture in the at-
mosphere, creating conditions ripe
for the formation of storm clouds.
But air pollution supercharges

storms further by increasing the
number of particles on which wa-

ter vapour can condense, Prof Yim
explained. This finding is especial-
ly salient as South-east Asia is one
of the top biomass burning regions
in the world, he added.
Prof Yim said: “In Indonesia, for

example, the farmers burn the land
for agricultural purposes, and the
smokemaybeblown toneighbour-
ing countries like Singapore, re-
sulting in air pollution.”

Biomass burning in South-east
Asia is also often done over an
open fire, which means the gas
produced is not filtered, and re-
sults in a lot of smoke being re-
leased into the natural environ-
ment, he explained.
Tiny particles, also known as

aerosols, from dust, smoke or fog
serve as seeds for the formation of
clouds, when water vapour in the
atmosphere condenses around
them.
More pollutants in the air would

thus yield a larger number of
clouds, each of which is smaller in
size – since the same amount of
water vapourwill condense around
many more “seeds”.
These small clouds are not sub-

stantial enough to trigger rainfall,
hence prolonging their lifespan.
And the longer clouds stay in the
atmosphere, the larger they grow,
increasing the amount of rain that
eventually falls.
Air pollution also makes tropical

stormsmore dangerous by increas-
ing the number of lightning strikes,
the study found.

Storms in polluted conditions
trigger up to 27per centmore light-
ning. This is because smaller rain
clouds generated in pollution-
heavy environments will rise to
higher altitudes, where the tem-
perature is very low.
This causes the water vapour

within the clouds to freeze, form-
ing ice crystals.
The friction and collisions be-

tween these crystals are essential
to lightning formation, Prof Yim
explained.
Finally, researchers also found

that polluted storms have a wider
geographical range, with the reach
of storms almost doubling in the
presence of aerosols.
The researchers have two hy-

potheses why this is so.
With more aerosols in the air,

more small clouds will form. The
total area of coverage by these
small clouds tends to be higher
than that of a single large cloud,
Prof Yim explained.
Also, since the lifespan of small

clouds is longer, they can spread
out and move to different loca-
tions, widening the reach of the
storm far beyond its centre.
This heightens health risks asso-

ciated with rainfall and flooding,
he said.
“When the spatial coverage of

rainfall is large, there are more
chances to accumulate run-off at
the ground level, which will create
good environments formosquitoes
to survive.”
This could potentially fuel the

spread of vector-borne diseases
like dengue, Prof Yim added.
The findings from this studymay

be used to strengthen forecasting
capabilities, which currently de-
pend on climate models that are
limited in their ability to predict
rainfall.
“Forecast systems are very criti-

cal because if we are able to predict
heavy rain, it will help the public to
better protect their property,” said
Prof Yim.
He said his team is now develop-

ing artificial intelligence models to
better forecast rain. Aerosols could
also be factored into Singapore’s
weather models, which presently
do not take them into account, he
added.
Asked about the significance of

this research, Professor Matthias
Roth fromNUS’ Department of Ge-
ography, who was not involved in
the study, said it could help to in-
form severe weather forecasting,
climate model accuracy and air
quality policy.
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Residentswading through floodwaters after heavy rain in Bali on Sept10. Professor Steve Yim, who heads theNTUCentre for Climate Change and Environmental Health,
cautioned that South-east Asian nations could be at risk of more intense and frequent storms, due to climate change and air pollution. PHOTO: AFP
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With the year-end flu season round
the corner, it is probably time to get
your flu shot, which is available at
polyclinics, general practitioner
(GP) clinics and retail pharmacies.
Infectious diseases experts rec-

ommend the flu vaccination, par-
ticularly for seniors and those with
underlying medical conditions, as
they face a higher risk of complica-
tions from severe influenza infec-
tions. Vaccination is recommended
even for thosewithout travel plans.
Though the year-end flu season

has yet to begin, more people here
have been down with the flu.
Data from the Communicable

Diseases Agency (CDA) shows
polyclinic visits for acute upper re-
spiratory infections – predomi-
nantly caused by viruses such as
the influenza virus – have gone up
by 8 per cent in recent weeks. The
daily average has risen from about
2,520 visits in late August to early
September to about 2,730 visits.
A CDA spokeswoman said influ-

enza viruses circulate year-round
in Singapore, with peaks typically
observed in May to August, and
December to March.
Simply Science looks at the flu vi-

rus and how vaccines can protect
those at high risk.

Q How do flu vaccines work and
what are the side effects?
A Dr Stephanie Sutjipto, an infec-
tious diseases consultant with the
National Centre for Infectious Dis-
eases, said once the vaccination
has been administered, the body
will start to recognise the vaccine
antigens, which are proteins that
will trigger the immune response.
It will also activate the B cells –

white blood cells that produce the
protective antibodies.
Information on the national

healthcare portal HealthHub men-
tions minor side effects such as:
• Soreness, redness or swelling
where the shot was given
• Muscle aches
• Runny nose
• Headache
• Low-grade fever
• Cough
• Sore throat

Side effects will usually last one to
two days. On very rare occasions,
there could be severe allergic reac-
tions.

QWhy does the protection not kick
in immediately after vaccination?
A The body takes about two weeks
to build up immunity against the
flu virus.
Adjunct Associate Professor Jo-

lene Oon, senior infectious diseas-
es consultant at the National Uni-
versity Hospital’s department of
medicine, cautioned that during
this period, a vaccinated person
may still be susceptible to infec-
tion if exposed to the flu virus,
hence the recommendation to be
vaccinated ahead of the flu season.

QWhy does the vaccine change
every six months? Does its name
suggest I should take it only if I am
travelling to either hemisphere?
A Prof Oon said the influenza virus
mutates constantly, leading to new
strains circulating worldwide each
year.
The World Health Organisation

monitors circulating strains glob-
ally, and updates its recommenda-
tions for the vaccine formulation
half-yearly.
Dr Sutjipto said the Northern

Hemisphere vaccine is meant to
protect against the strains predic-

ted to circulate during winter in
the north, meaning it can be used
fromOctober toMarch. The South-
ern Hemisphere vaccine can be
used from April to September dur-
ing the southern winter.
The CDA spokeswoman said in-

fluenza vaccination is recom-
mended for travellers regardless of
destination, and is particularly im-
portant for those travelling to
countries in winter; areas with
heightened influenza activity; or
crowded settings such as cruises,
sporting events and pilgrimages.

Q Should I get the vaccine each
time it changes? Will there be side
effects if I do so?
A Prof Oon said for most people,
one jab a year is sufficient “unless
they intend to travel a lot or there is
a significant change in the strain
from one season to another”.
Nonetheless, taking the jab twice

a year is generally safe too. Com-

mon side effects, such as soreness
at the injection site or low-grade
fever, remain the same.
“There are no known harmful

cumulative effects from taking it
twice a year,” she added.
The CDA spokeswoman said the

Expert Committee on Immunisa-
tion (ECI) recommends high-risk
groups to be vaccinated at least
once a year. This refers to those
aged six months to five years, 65
years and above, as well as those
aged six to 64 years with certain
medical conditions.
If there is substantial change to

the upcoming vaccine, the ECI also
recommends they receive an addi-
tional dose of the updated vaccine.

QWhy are those aged 65 and
above, and between six months
and five years, recommended for
the vaccine regardless of
underlying conditions?
A Prof Oon said they are more vul-

nerable to flu-related complica-
tions, which could be as severe as
pneumonia, meningitis, or infec-
tion of the lungs, nasal passages or
ear.
Seniors often have weaker im-

mune responses or underlying
medical conditions, which could
increase their risk of severe illness,
or even death, from influenza, she
said.
Younger children have immune

systems that have yet to mature,
increasing their likelihood to de-
velop serious complications.

Q It is sometimes difficult to book
an appointment through the apps
at the polyclinics. Is there a
shortage of vaccines?
A Checks by The Straits Times
found that it could be difficult to
book appointments through the
HealthHub app, or the various
healthcare clusters’ individual
apps, compared with bookings at

GP clinics or retail pharmacies.
For instance, in early September,

some apps showed available slots
only from December onwards.
Checks on Oct 8 showed that

Queenstown Polyclinic had an
available slot on onlyOct 30 but no
slots in November. Outram, Pasir
Ris and Tampines North polyclin-
ics had no slots for the entire
month of October.
All three polyclinic clusters clar-

ified there is no shortage of vac-
cines, but sometimes most slots
have been taken up, with some
people booking from as far back as
a year ago.

QWhat can I do if I cannot get a
slot at the polyclinic?
A The national HealthHub app of-
fers a common platform to make
appointments at any polyclinic for
flu vaccination.
In addition, each cluster has its

own app for bookings, and slots
may open up when earlier book-
ings are cancelled.
All clusters also provide a hotline

for the public to call for appoint-
ment bookings:
• For SingHealth Polyclinics in the
east, the hotline is 6643-6969
• For NHG Polyclinics in the
central and north, the hotline is
6355-3000
• For National University
Polyclinics in the west, the
hotline is 6908-2222

Appointments at GP clinics can be
made through the Health Appoint-
ment System, which has informa-
tion on subsidies for eligible Singa-
poreans.
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• Simply Science is a series that
looks at the science behind
everyday questions.
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