it to predict autism
I/eloped in Australia

tralian scientists have
eloped a genetic test to
fict autism in children,
h could provide a way for

y detection and intervention,
1dy said. About one in 150

Eten has symptoms ranging

social awkwardness to
e communication and
ectual disabilities, 7
archers led by the University
elbourne said. Reuters

keenergy is real,
onomers conclude

<energy, the mysterious

ic force thought to be the
ehind the accelerating
rnsion of the universe, is
according to an Anglo-

an teamn of astronomers.
atwo-year study, scientists
e University of Portsmouth
University Munich
uded that the likelihood of
energy’s existence stands at
)6 per cent. Reuters

ains give hope of
lly mammoth clone

usts who found well-

ia hope they may contain
ecessary material to clone
ng-extinct beast. The

s included fur and bone
ow with some cell nuclei
Reuters

human stem cells

tists have restored hearing
af gerbils using human

ge. Researchers said the

iment was an important

of concept, marking a

er advance in the field of

lerative medicine. Reuters

stem cells (yellow) in the
ear of a gerbil. Photo: AP

ia needs moon
, deputy PM says

ashould set itself the
rgoal” of building a large
n the moon it could use to
new sense of purpose to
bled space programime,
tyane Minister Dmitry
said. He said the
Vs space industry urgently
d a tangible stimulus to
ltto focus. Reuters
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This image shows the amount by which different buildings on the Tsim Sha Tsui harbourfront move vertically; the red areas indicate the most movement. Image: Daniele Perissin

A HISTORY OF SUBSIDENCE

TOLD IN A SINGLE PICTURE

Radar expert has developed a pre g;} ram that combines satellite images
to show subsurface movement which can pose a threat to buildings

Adrian Wan
adrianwan@scmp.com

A Chinese University researcher
has found a way to combine
snapshots taken from space at
different times to show move-
ment under the earth’s surface,
such as subsidence.

Now Daniele Perissin is in
talks with the Hong Kong govern-
ment about applying his re-
search, which last week won a
best-paper award from the scien-
tific journal in which it was pub-
lished last year.

It was just the latest award for
his research, which was also rec-
ognised by European and Chi-
nese remote-sensing bodies in
July.

“The government w111 find it
useful to detect even small move-
ments of land, because they can
analyse the cause,” said the 35-
year-old assistant professoratthe
Institute of Space and Earth In-
formation Science at Chinese
University. “Is it natural disasters

like earthquakes, flooding or
'| landslides? Or human activity

like illegal dumping?”

Perissin’s software makes use
of a monitoring technique called
interferometric synthetic aper-
ture radar (INSAR). The program
works by combining satellite ra-
dar images of the same place
taken at different times,

It generates rain-
bow-coloured inter-
erence patterns or
¥ interferograms, in
which the arrange-
ment of coloured
bands shows the
direction and extent
of any ground deformation. The
researcher said his software was

Daniele
Perissin

‘'so accurate that even move-

ments of afewmillimetres can be
detected from satellite data.
Users can also go back in time to
see how a particular area looked
before.

He is working on finding the
best way to combine his software
with other techniques for moni-
toring subsidence, such as
ground surveys, optical data, and
ground-based radars traditional-
ly used to ensure that construc-
tion projects are safe.

Perissin said the government
had shown interest in his soft-
ware, which complemented sat-
ellite observation. Hong Kong’s
terrain and building density
made studying its surface a very
challenging task, he said. But
such a study was vital to ensure
the stability of the city’s many re-
claimed areas.

The extent to which newly re-
claimed land settles, and the
thermal expansion of buildings,
can be easily and accurately de-
tected with Perissin’s software.

A paper published last year by

Perissin’s colleague, Dr Chen Fu-
long, found no large-scale subsi-
dence in the greater Pearl River
Delta region — comprising Hong

“Kong, Macau and nine munici-

palities in Guangdong province.
“I've also shown that it is pos-

sible to detect man-made struc-

tures thatare slowlymoving,” Pe-
rissin said, rendering it a power-
ful tool for the government to
monitor activities like illegal
dumping.

Perissin’s research paper,
“Time series INSAR applications
over urban areas in China” was
published in the IEEE Journal of
Selected Topics in Applied Earth
Observations and Remote
Sensing.

In the paper, Perissin and his
research student analysed thou-
sands of satellite images of China.
“The more images analysed, the
better the quality,” he said.

Since different sensors oper-

'
Almost all cities
in China are
affected by
subsidence from
Urbanisation

DANIELE PERISSIN

ated at different times, they used
different satellites to put together
composite images.

Some of the data came from
European satellites like the ERS
system, which came online in
1992, and the Envisat system,
which has been transmitting
since 2002.

But recently, the researchers
have relied on data from more
advanced, higher-resolution
European satellites. Examplesin-
clude the German Terrasar-Xand
the Italian Cosmo Skymed,
which are used for both civil and
military purposes.

“Almost all cities in China are
affected by subsidence due to ur-
banisation, water extraction, and
also the economic interests and
immora]jty of some construction
companies,” Perissin said.

“That’s also whymy paper got
awards — because I detected a lot
of subsiding centres.”

Shanghai and Tianjin (Ki#)
are cities that are slowly settling.
The slopes around the water res-
ervoir of the Three Gorges Dam
also showed the same trend, he
said.

“If the terrain is made of ma-
terials like soft clay, and you con-
struct a substantial building on it,
it will sink, causing possible dan-
gers. Furthermore, if you build a
structure on a slope without hav-
ing a deep foundation, it may
slip,” Perissin said.

“If groundwater is extracted —
for instance, for irrigation, drink-
ing or industry — the under-
ground pressure will change.

This may lead to compaction of
the soil or surface deformation or
whatnot, causing subsidence,”
he said. “The same thing hap-
pens if anything is excavated
from underground.”

Monitoring such surface
movements is important for
safety, so water extraction, exca-
vations, and infrastructure plan-
ning should be regulated, Peris-
sin said.

INSAR can also be used to
study volcanoes, showing them
“breathing” as surface rock is
pushed from below by rising
magia.

The technique is particularly
useful for tropical volcanoes,
where cloud cover can obscure
visual observations, because the
radar beam can see through
clouds.

As a result, many volcanoes
previously thought to be dor-
mant are nowknown to be show-
ing signs of unrest.

INSAR used to be a European
speciality, though now several
Asian countries were catching
up, Perissin said. “More and
more people are doingit now. It's
a growing field,” he said.

While INSAR has enormous
potential, it is still a new tech-
nique that relies on frequent ob-
servations and long-duration
space missions.

A series of satellites called
Sentinel, which the European
Space Agency plans to launch
next year, is expected to provide

“the data for serious volcano

modelling.
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