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Prof. Chau Foo-tim at work

C hief Executive Tung Chee-hwa stated clearly in the 1998

Policy Address to position Hong Kong as a world centre

for the development of health food and pharmaceuticals

based on Chinese medicine. In order to modernize the

traditional Chinese medicine industry in Hong Kong, one of

the key factors is to develop new technologies for chemical

analysis and quality control of products.

Since 1996 Prof. Chau Foo-tim and members of the

Chemical Physics and Chemometrics research group of the

Department of Applied Biology and Chemical Technology

at the PolyU have been developing new mathematical-

based chemical processing and information systems for

analyzing Chinese medicine products. The low cost and

effective systems the group developed have been applied

successfully to enhance data processing and image analysis

for the Government Laboratory and a local hospital for

clinical studies. Outlined below are some of the systems

developed by the group.

•   Low Cost Thin Layer Chromatography Image Capture

and Analysis System

Thin layer chromatography (TLC) is a low cost

technique for separation and identification

of substances of traditional Chinese

medicine products. It is one of the two

most popular techniques used for chemical

analysis of these products. In the past this

method could only provide qualitative

information for identification of the

constituting components of a sample, and

very expensive instruments were required

to obtain quantitative information about the

amounts or concentrations of components.

In 1997, Professor Chau’s group set up a low

cost PC-based image capture and analysis

system for both qualitative and quantitative

analysis of TLC patterns. This system, a breakthrough in TLC study,

can provide different chemical information such as the types of

substances as well as their accurate amounts. Various ginsengs and

their proprietary drug samples available in the market have been

analyzed using this system.

•   New Data Processing System for Hyphenated High Performance

Liquid Chromatography

Hyphenated high performance liquid chromatography (HPLC)

is the most commonly used technique for identification of

constituting substances as well as their amounts in traditional

Chinese medicine products. HPLC can provide both qualitative and
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Natural disasters are of great concern

in our daily lives. Earthquakes,

volcano eruptions, bush fires, red

tides, landslides, tsunamis, to name a few.

Early last year, red tides hit Hong Kong

and caused $250 million damage. In July of

the same year, a tsunami, caused by a 7.0

magnitude earthquake wreaked havoc

across the northwest region of Papua New

Guinea, resulted in a loss of 3,000 lives.

Two years ago monsoon season has brought

the worst flooding to China’s industrial and

agricultural heartland since the 1930s. Along

the Yangtze River, China’s longest river,

the floods are the worst since 1954, when

30,000 people died, about 90 per cent of

them from contagious diseases after

floodwaters receded. During the 1997 event,

more than 3,000 people were killed, and

as many as 240 million others were forced

to evacuate their homes. The flood damage

was estimated to run at $24 billion, and 5.5

million homes were destroyed. Such

damages could be minimized if people were

warned before the disaster happened.

In May 1996, the “Asia Pacific Space

Minimizing the damage

G e o d y n a m i c s

(APSG) Project”

was init iated in

Shanghai to address

the major problems

involving natural

disasters in this

region. The main

func t i on  o f  t he

project is to unite

forces in the Asia-

Pacific area to carry

ou t  c oope r a t i v e

research on crustal

plate motion, crustal

deformation and sea-

level change, and to

enrich our understanding of geosciences

and environmental sciences in this area.

Furthermore, the APSG project aims at

studying serious nature hazards, especially

the prediction of earthquakes, volcanic

eruptions, sea immersion and floods, and

the reduction of their hazards. The first

workshop formally initiated the APSG

Project, with different participating countries

including China, USA, Japan, Indonesia,

South Korea, Russia and Australia. The

PolyU also took part in the APSG project

activities. Prof. Ye Shuhua, a member from

the Chinese National Academy of Sciences

and the Shanghai Observatory, was elected

to lead the project.

1n 1997, The Faculty of Construction

and Land Use of the PolyU recognized the

importance of the project and allocated

funds from the “Areas of Excellence project”

for the establishment of a Processing Centre

in the Department of Land Surveying and

Geo-informatics. With subsequent financial

support by Areas of Excellence and the

additional financing from various other

overlapping projects of H. Baki Iz, Project

Principal investigator, the project budget

exceeded over $1.5 million. Further

information about the project is available

at http://apsg.polyu.edu.hk.

By now, the project has produced several

scientific research outputs. There are

ongoing collaborative projects with the

Shanghai Observatory and The Ohio State

University, USA.

One of the research projects involves

Synthetic Radar Interferometry (by H. Baki

Iz and Y. Chen). Within the framework of

APSG, Department of Land Surveying and

Geo-Informatics is developing capabilities

to process and evaluate the Hong Kong

SAR data that can be used by land-use

planners to monitor urban development and

its effect on the tropical environment. The

picture below is a space-borne radar image

showing part of the Hong Kong territory.

The South China Sea is in dark blue and

red area. Land surfaces are seen in shades

of lighter blue and gold. The brightest

yellow areas are the densely developed

areas of Hong Kong’s business and

Dr. H. Baki Iz (5th from left) with colleagues visited Huang Cheng (3rd
from left) and Liao Xinhau (1st from right) at the Shanghai Observatory.
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residential districts. The small yellow dots

in the water are the many ships. The image

was acquired by the Space-borne Imaging

Radar-C/X-band Synthetic Aperture Radar

(SIR-C/X-SAR) onboard the space shuttle

Endeavour on October 10, 1994. The colours

are assigned to different radar frequencies

and polarizations of the radar.

Another study carried out under the

umbrella of APSG is on the Regional GPS

Network So lu t ion for  Moni tor ing

Deformations of the Southeastern Eurasian

Plate (by H. Baki Iz, J. Wang and Y. Chen).

Investigations of crustal deformation styles

in Asia are important for earthquake

prediction in the region. In this study, GPS

data over four months from six stations in

Asia, including a new one in Hong Kong,

were analyzed for generating crustal

deformations. The data analysis below

shows mot ions for Wuhan,

Shanghai, Xian, Hong Kong

stations. The Lhasa station has a

northeasterly velocity of about

3cm/year with respect to the fixed

GPS station operating in Taiwan.

The picture underneath shows the

Kau Yi Chau GPS station. The

data collected at this station and

the o thers  were used to

determine the baseline lengths

over several thousand kilometres

with a few millimetres accuracy.

Another ongoing project

involves the spectral analysis of

North-Point Tide Gauge Data

for monitoring mean sea level

Variations (by H. Baki Iz and D.

Zheng).

Recent studies have

indicated that the

average rise of the

global sea level was

1-3 mm/year during

the last century.

Changes in climate

with the associated

sea level rise, and

s ub s i d e n c e  o f

populous coastal cities,

including Hong Kong, will

have major impacts on the

economy, environment,

societal and human

utilization. Tide gauges

have the advantage of

having long records,

about decades long for

monitoring sea level

changes. This investigation

uses the existing long-term

tide gauge records taken at

the North Point station in Hong Kong.

The top figure above shows important

periodic variations in the mean sea level

monitored by the North Point tide gauge

station and calculated at the PolyU. The

bottom one is a picture of the tide gauge

deployed currently at the Quarry Bay

station.

Although the funding by the PolyU for

the APSG project will cease by the end of

this year, the project activities are expected

to continue.

SCHOLARLY ACTIVITIES

of natural disasters


