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1. Mechanics

The purpose of this report is to elucidate the nature of the discipline of
mechanics, summarize the recent achievements in the field,illustrate some of
exciting activities currently underway in various areas of mechanics, and to
bring forth the broad range of frontiers, challenges and applications, which
permeate the field.

Mechanics is a basic scientific discipline which is concerned with force,
motion and macroscopic, mesoscopic/microscopic mechanical properties of
substances (solids,liquids,gases, plasmas,etc. ). The major classical branches
of mechanics are solid mechanics, fluid mechanics and dynamics & control,
which primarily deals with the deformation and failure of solids;the flow of
fluids and the related transport of momentum, energy and mass; and the
motion and evolution of discrete systems respectively. However, today’s
mechanics includes a number of interdisciplinary branches such as physical
mechanics, explosion mechanics, biomechanics, environmental mechanics and
geomechanics, etc. Still more new and interdisciplinary/multidisciplinary
branches will keep emerging.

Since the dawn of civilization, evolving human knowledge as to how
substances behave has played an enabling role in predicting the motion of
celestial bodies, manufacturing various tools and structures, and getting
adapted to the environment for survival. The understanding and experience
accumulated for a long time laid a foundation for modern sciences. For exam-
ple, Newtonian mechanics represented the emergence of real natural science.
In present days, mechanics has formed the backbone of many engineering
disciplines. The modern development of mechanics was inspired by the
industrial revolution,and in the last fifty years propelled by the demands of
defence, power generation, transportation, space exploration, predictions of
natural phenomena such as earthquakes, oceanic flows, and hazardous wea-
thers,and understanding of bio-systems,etc.

In the last decades, domestic scholars have made remarkable contribu-
tions,which exert significant impact in the field. For example, in continuum

mechanics, decisive progresses have been made to the modern theory of repre-
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sentation of tensorial functions and invariance of constitutive relations, which
have been widely used to develop the models for various complex materials.
As one of the new functional ceramics,the reliability of ferroelectric ceramics
is a widely concerned important problem. We have developed systematic and
quantitative theory and test systems to explore the constitutive relations and
failure process of this kind of material under external mechanical and electric
loadings. The problem of singular optimal solution, a severe challenge in
structural optimization since 1980s, has been successfully solved. The theory
has been implemented in a software applied in industrial and national defense
engineering. Many experimental techniques were developed, and they have
been applied to measure the motion and behavior of new structures and
materials. Micro-and nanomechanics is one of the frontiers and fertile areas of
mechanics. New phenomena and responses of various materials at the micro-
and nanoscale are being revealed. We have examined and found a series of new
mechanical and physical properties of nanomaterials and devices,and proposed
important new ideas. For example, the firstly presented GHz nano-mechanical
oscillator has attracted a lot of attention and resulted in intensive researches
worldwide. In addition, significant new results have been obtained in other
directions of micro-and nanomechanics, such as new theories for size effect,
nano-structures and mechanics of biomaterials, and biomimetics, and new
methodologies for multi-scale computation, etc. Many other new results have
been also obtained in conventional areas of solid mechanics including
elasticity, plasticity, fracture mechanics, mechanics of composite materials,
wave theory, vibration, and impact. Particularly, emerging new materials and
structures will continue to provide challenging issues.

In the field of fluid mechanics, we have made several internationally in-
fluential contributions in micro-gravity flows, separation flows, vortex flows,
non-equilibrium flows, turbulent flows, vortex flows induced by fishes and
birds,and hydrodynamic instability. We have developed various high-accuracy
and high-resolution CFD algorithms, for example, the NND scheme,new WE-
NO scheme, nonlinear compact scheme., super-compact scheme, and compact
scheme based on group velocity control. We also developed the high-order
project algorithm for incompressible NS equations, and high-accuracy and

high-resolution impact FD-Fourier Spectral Method, and Spectral-Spectral
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element method for 3D incompressible viscous flows around a cylinder. Other
internationally influential contributions include the algorithms for micro-
flows,the uniform algorithms for continuum-rarefied flow,and the theory of
multi-block and parallel computing methods. In the field of turbulent flow,
remarkable achievements include the turbulent model system based on explicit
algebraic stress model, the high-order impact nonlinear model, and nonlinear
model considering the effects of flow curvature. In the field of vortex flow,
several kinds of 3D vortex exact solutions of NS equations are induced; the
Batchelor’s analysis is extended;and the chaos of Helmholtz vortex rings are
found. In the field of hydrodynamic instability, effects of wall suction/
injection on the linear stability of flat Stokes layers are investigated finding
that the onset of instability of the flat Stokes layers can be suppressed/
enhanced by wall suction/injection. In the study of the linear stability of
Bingham-plastic fluid flow between two concentric cylinders rotating inde-
pendently and with axial sliding of the inner cylinder (spiral Couette flow) ,
the only situation that a yield stress fluid flow is less stable was discovered.
Effects of insoluble surfactants on the stability of film flow driven by an oscil-
latory plate are investigated in the limit of long-wavelength perturbations. It
was found that the oscillatory film flow can be stabilized by surface surfactant
in the sense of raising the critical Froude number and narrowing the band-
widths of the unstable frequencies.

In the last decade, research on the dynamics and control grew rapidly in
China. The Chinese scientists have made great progress in understanding the
nonlinearity and complexity in science and technology in the past decade. For
example,the Chinese scholars have made several significant contributions in
the global bifurcations and chaos of high dimensional nonlinear systems,
dynamics and control of nonlinear stochastic systems, nonlinear dynamics of
time-delayed systems, nonlinear dynamics of non-smooth systems, nonlinear
dynamics of axially moving viscoelastic strings and belts, firing activities and
synchronization of neuronal systems, nonlinear control, and rotor dynamics.
Both the established results in recent years and speculations about future ad-
vances in the coming years are thoroughly reviewed. Many important topics
were devoted to the theme of “Chaos, Solitions and Fractals,”and they will

produce a profound influence on the nonlinear science in China, and even in
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the world as well.

Multidisciplinary mechanics is an area full of exciting opportunities and
engineering applications. In biomechanics, researches are carried out in almost
all forefronts, particularly,in cell-molecule mechanics, bone mechanics, blood
dynamics and tissue engineering. Physical mechanics is a fundamental frontier
and directly related to many important problems in engineering. We have
studied the behavior of solids and gases under high temperature and high
pressure. Intensive researches have been performed in propagation of stress
waves, dynamic fracture, high-velocity impact, and crashworthiness of
structures. Because of the complexity of the problems involved, numerous
numerical and experimental techniques are developed. The outcome of these
researches has been successfully applied to many important practical problems
in engineering. The recent researches in environmental mechanics are focused
on atmosphere environment, water environment, environmental calamities,and
geodynamics,etc. There has been much progress in these areas. Particularly,
the needs for understanding many natural phenomena related to flows of mass
and energy, such as prediction of micrometeorology and the coupled ocean-
atmosphere fluid system, have resulted in a branch of fluid mechanics,
namely, geophysical fluid dynamics. With development of the society, more
attention is being, and should be, paid to mechanics related to natural and
geological calamities,such as earthquakes, landslides, debris flows, tsunamis,
and floods,etc. In recent years,there is significant progress in the research of
nuclear fusion. Many TOKAMAK devices, laser devices, and ultrashort laser
devices have been upgraded and built,and many relevant researches have been
performed.

In this report, some successful applications of mechanics researches,
among others, to the solutions of problems in engineering are highlighted.
They include the train-track coupled dynamic theory and applications,compu-
tation and evaluation of aerodynamics of spacecraft, mechanics of thermal
barrier materials in aeronautics and aerospace engineering, development of
new mechanical theories for manufacturing processes and their application to
molding of plastics and automobile industry,and rock damage mechanics and
its application to coal mining. We also carried out the experiment of the ther-

mocapillary migration of liquid drops in the Shenzhou spacecraft in the space.
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Examination of the evolution and history of mechanics,and the emerging
needs suggests that although remarkable progress has been made, many
unsolved issues remain. For example, turbulence of fluids and failure of solids
continue to be two foremost fundamental problems in mechanics. Moreover,
the needs for breakthroughs in mechanics have intensified amidst the unprece-
dented development of high technologies and the society. Therefore, this
report identifies some forefronts of the fundamental researches of mechanics
and the national needs. On the fundamental research side,they include turbu-
lence, complex flows under extreme conditions,complex dynamics and control
of nonlinear systems, micro/nanomechanics, mechanics of new materials under
coupled multi-field loadings. multi-scale mechanics and trans-scale coupling,
biomechanics, development of new equipment and experimental techniques,
scientific and engineering computations and softwares. The major fields that
meet the national strategic needs are problems in the national security, in
aeronautic and aerospace engineering, in the exploitation of deep sea
resources,in environment and calamities, in human health, and mechanics in
advanced equipment.

Through analyzing the progress, current status and trends of research
and application, the report proposes the targets that may be reached in a
couple of decades. For this,it also points out some problems which need to be
resolved. The suggested measures that should be taken to reach the goals
include ) The independent status of mechanics as a basic scientific discipline
must be maintained consistently. 2 Multidisciplinary researches must be
encouraged, and all branches should develop harmonically. @A particular vital
aspect,namely, the training of young investigators of high level is crucial for
discipline development in the future ,deserves particular support. It is also es-
sential for the continued health of the discipline that proper balance be sought
between a focus on fundamental researches and that on the immediate needs.
@ An international mechanics centre in preparation should be established as
soon as possible to promote the international exchanges and to foster new di-
rections and young researchers. ® The research funds for aeronautic and aero-
space engineering, and new test equipment should be strengthened.
(©®Computational softwares are basic technology which is vital to the national

competitiveness. A national centre for the research and development of soft-
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wares should be established to coordinate the R&.D of softwares. @ The fun-
damental researches and applications of mechanics discipline should be paid
more attention to the national level to ensure sustainable development of me-
chanics and for it to play a better leading role in engineering to meet the na-

tional needs and improve the national competitiveness.

2. Chemistry

In the last two years,Chinese scientists have achieved great advances in chemistry.
This report briefly describes some representative achievements achieved by the Chi-
nese chemists, The report consists of two main parts, the compre hensive report
and 21 special topic reports of branch fields of chemistry.

There are four sections in the compre hensive report. In the first section, the
position and role of the chemistry are described. Chemistry science plays an ex-
treme important and un-replaceable role for the sustainable development of the na-
tional economy and society. Chemistry is a central science and has close relationship
with so-called “ sun-rise sciences” (i.e., the information, life, materials, en-
vironment, energy, earth, space,and nuclear sciences).

Then, the large amounts of statistical data,including the number of pa-
pers published by Chinese chemists and its increasing rate, the raising of the
quality of the published papers and their citation, the distribution of the
branch field of chemistry,etc. a listed in the second section. China is the third
place in the world in the order of the published papers since 2001 according to
the statistics of Chemical Abstract and the increasing rate is far faster than
US, Japan and other developed countries. The large number of papers had
been published in the highest impact journals of various fields and selected to
review by the “highlight,” “heart cut,”“hot papers” of the journals. These
statistics demonstrate clearly that there has been a giant effect of the chemis-
try research in China for the development of the world chemistry.

In the third section of the report, based on the information described in
the special topie reports, the main achievements and breakthroughs of the
chemistry research in China in recent years are introduced briefly by
four paragraphs.

A significant feature of the chemistry development in China is the coordi-
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nated concerns in both industrial and fundamental aspects. There were 63 pro-
jects to be awarded the first or second class prize of National Natural
Science Award, National Technology Invention Award and National Technology
Progress Award in 2005 and 2006, respectively. Among them,the project of in-
novation of amorphous alloy catalyst and magnetically stabilized-bed reactor
and their integrated hydrogenation process and study of reactive properties of
multiple-bond in metallic coordination compounds are the two outstanding
representatives. Internationally, Professor Liu Wenjian (Peking University)
was awarded the Prize of the International Quantum Molecular Academy and
Pople Prize in 2006 due to his series contribution in developing highly efficient
relativistic DFT method and establishing Beijing Density Functional (BDF),
etc. Professor Chai Zhifang was awarded the Prize of George von Hevesy in
2005 for awarding his outstanding contribution in the radio-analytical chemis-
try and nuclear chemistry. This is the highest international prize in the field of
radiochemistry and nuclear chemistry. Professor Li Can, member of Chinese
Academy of Sciences,was awarded the International Catalysis Prize in 2004,
which awards one scientist for each four years.

The fast development of some new interdisciplinary fields is another obvious
feature in the progresses of chemistry research. Such as numerous significant pro-
gresses have been achieved in nano-science and materials chemical biology, bio-
chemical analysis and other fields related with life science,and organic solid func-
tional materials and devices and related phenomena, etc. In present report, some
typical results have been introduced. Especially, the results attracted the great at-
tention and reviewed by the top international journals,such as single molecular ope
ration; a general liquid-solid-solution strategy for creating nanocrystals; the con-
trolled preparations,assemblies and architectures of the various organic nano-struc-
tures,etc are cited and described summarily. The number of papers published by
Chinese chemists in the fields of the microfluidics and chips has been the second
place in the world and the results with the international advance level. have been
obtained Meanwhile, some results obtained in chemical biology by Chinese che-
mists have been international advance level, too.

The emphasis of the research on the field related with sustainable deve-
lopment strategy and recyclable economy is one of the features in Chinese

chemistry. The significant progresses have been achieved in environmental
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chemistry and green chemistry, etc, especially novel ionic liquids and novel
catalytic processes in green catalysis, which had been introduced and reviewed
in C&EN as Chinese chemist had reported a new Rh nano-catalysis with su-
per long life and activity,are cited.

In past two years the great progresses have been achieved in the basic re-
search of the classical chemistry fields. In present report, some results of so-
lid state functional materials including molecular magnet and magnetic, coor-
dination chemistry, which are synchronous with international developments in
some extent,have been summered. The published papers with high quality in
the thermodynamics, dynamics, single molecule and self-assembled monola-
yer, photochemistry, catalysis, materials physical chemistry. colloid and inter-
facial chemistry, electrochemistry, theoretical and computational chemistry
have been introduced simply.

The work done by Chinese chemists in new organic synthetic reactions
and synthetic methods,such as asymmetric catalytic synthesis, the organic re-
action containing metal components and total syntheses of some complicated
compounds, has been mentioned in the report.

There were 5 papers published by Chinese chemists among the top 20 of
the journal Macromolecules, this means that Chinese chemists have made a
great contribution and played an important role for the development of poly-
mer science. In present report the results in macromolecules with specific ar-
chitecture; characterization of polymers structures; electrical and optical ac-
tive polymers; polymer self-assembly; bio-medical polymers and nanocom-
posites of polymers are reviewed briefly.

In the fourth section of the comprehensive report,the prospect and some
suggestions for Chinese chemistry research are put forward.

As the supplement of the present report,reports on special topics of In-
organic chemistry,Physical chemistry, Analytical chemistry,Polymer science,
Applied chemistry,Nuclear and radiochemistry,Crystal engineering, Chemical
thermodynamics and thermal analysis,Catalysis,Colloid and interface chemis-
try, Organized molecular films, Photochemistry, Electrochemistry, Organic
solids, Theoretical and computational chemistry, Chemoinformatics, Rheolo-
gy,Chemical biology, Environmental Chemistry, Green chemistry, Organic a-

nalysis are compiled by the famous experts in the field. In these reports, the
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progresses and breakthroughs,the hot points and growing points,and bottle-
neck of the research of related fields are described. More than 1000 references
are cited in these reports.

This comprehensive overall report is written based on the investigation
by nearly 200 chemists. During writing, Dr. Liang Wenping and Dr. Yang Jun-
lin from the Division of Chemistry of the National Natural Science Foundation
had given us a lot of help. Dr. Zhang Wei from CAS office in China and Dr.
Yue Weiping from Thomson Scientific had offered a number of statistical
data,too. We would like to express heartfelt thanks to all of them for their
hard work.

3. Space Science

This report mainly discusses the situation of China space science, recent
achievements, the plans for the subject development in the near future
(2006—2009) and strategic configuration for the space science development
after 2010. For the sake of a bright perspective of Chinese space science, the
situation of international space science and some comparison with ours are al-
so related. Inspiration can be derived for our own needs. This report comprises
four major parts.

1. Situation for international space science

The strategic distribution of space science development in the advanced space
countries in short term (2006—2015), mid-term (2015-—2025) and long-term
(2025—2034)during the early 21st century is discussed. In order to keep ahead in
space science in the world, the plan of USA is comparatively comprehensive and
integrated,including clear scientific objective,and relevant exploring plan, etc.

2. Situation of China space science

Basically the progress of China space science from the end of the 20th century is
related, especially about the significant achievements in space physics, space
exploration, space geology.microgravity science and observation of the earth in space.

3. Development of China space science in the near future

It mainly refers the developing plan of space science between 2006 and
2009, chiefly including the high energy astrophysics, solar physics, space

physics,solar system exploration(lunar exploration) ,microgravity science and
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space life science.
4. Strategic configuration for China space science development after 2010
It basically relates the developing plans of China space science after
2010,including the space astronomy(such as the launch of hard X-ray modu-
lated telescope(HXMT)in 2010), space physics(such as KuaFu plan), solar
exploration(lunar exploration,etc. ), planetology science, microgravity science

and space life science,etc.

4. Geological Science

This report studies the current status and development trend of geological
science and its branch disciplines at home and abroad, summarizes domestic
achievements made in geological science, and analyzes the existing problems
and room to improve. Based on studies in the development strategy of
geological science in China,several key conclusions are reached as follows:

In the contemporary era, geological science is demand-oriented and aims
to propel the development of all its branch disciplines by grasping geological
survey as its foundation and adopting high and new technologies. Meanwhile,
the new thought centering on earth system science also promotes significant
structural changes of geological science.

At present,the development of geological science in China is severely re-
strained by disordered planning and allocation, unsatisfying structural reform
in geological science and technology, shortage of talents,inadequate applica-
tion of high and new technology,out dated technical means,loose combination
of scientific research and geological survey,as well as insufficient investment
and limited management in geological science and technology. According to
the structural changes of geological disciplines,it is estimated that China is al-
most 20 years behind western countries in geological scientific research.

Development of geological science should be abided by such basic princi-
ples as developing in an all-round way while highlighting key points,demand-
oriented and interdisciplinary,adopting technology while emphasizing frontier
field. The 5-10-year development aims to realize the all-round, harmonious and
relatively stable development among all branch disciplines, ensuring the sus-

tained development of geological science as a whole. Besides emphasis on all
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sidedness, proportionality and completeness, we should also pay attention to
disciplinary changes and the development and breakthrough of key disci-
plines. We should be demand-oriented, task-driven and technology-adopting in
pushing forward the interdisciplinary development of branch disciplines of
geological science.

In this report, the development direction and strategic priorities of 11
secondary branch disciplines are dissertated systematically,including Stratum
and Paleontology, Petrology and Mineralogy, Tectonics, Petroleum Geology,
Mineral Deposit Geology, Non-metal Mineral Geology, Hydrogeology, Envi-
ronmental Geology,Engineering Geology,Exploration Geophysics and Explo-
ration Geochemistry.

On the basis of analysis in the demand for geological science in national
economy and social development,five areas should be given priority to develop
in geological science, namely, frontier area of geological science, basic
geological survey, energy minerals, non-energy solid minerals, and geologic
environment and geologic hazard. As key areas in contemporary geological
science, these 5 areas should be interlinked to tackle as key problems.

The equipment level of geological scientific research should be promoted
by independent research development,as well as introducing,learning and lo-
calizing new advanced techniques. Strengthen capabilities in earth observa-
tion,ground detection,deep and ocean detection,and analysis technique. Popu-
larize the geological information technology and accelerate the establishment
of geological observation station.

In the end,six major guarantee measures to promote the development of
geological science are advanced. First, to promote the cultivation of talents in
geological science. Second, to strengthen the construction of platform of geo-
logical science and technology to realize data sharing. Third, to enhance the
combination of geological survey and scientific research by promoting
geological survey. Fourth, to adjust disciplinary structure and promote its
development. Fifth, to reinforce international academic exchange and coopera-
tion in terms of science and technology. Last but not the least important, to
reform the system of project approval and results management in geological

scientific research and advance conversion of the results.
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5. Geographical Science

Geography concerns with the human environment and the relationship be-
tween human and nature, and studies the mutual spatial actions of various
matters and phenomena. Geography has become an integrated science inclu-
ding natural sciences, human and social sciences, engineering and technolo-
gies,and established a rather unique and relative perfect disciplinary system.
The progress in international geographic community may be summarized as
the law of regional differentiation;comprehensive research on region;the idea
of man-nature; mutual actions between human and environment; the earth
system modified by human; thoughts of geo-politics and geo-economics;
geographical humanitarianism and socialism; earth observing system and
geographical information system;and advances in methodologies. The driving
forces are the demands of society;the development and promotion of science,
technology and philosophy and the freedom of scientific research.

In China, Academician Qian Xuesen sparkplugs to establish the system of
geographical sciences,considers it as a scientific group paratactic with natural
sciences, social sciences, mathematical sciences,systematical sciences,intellec-
tional sciences, body sciences, art theories, military sciences and behavior
sciences, so as to promote geography into a new and high ambit. Major
achievements of contemporary geography in China can be generalized as
breakthroughs in academic fields, contributions to national construction,inno-
vation in methodology and research means, contributions to science and educa-
tion, contributions to the society, and so on. However, the basic research
should be strengthened and the capacity of competition enhanced.

In recent years, progresses of theory and methodology in Chinese geogra-
phy may be summarized as follows: researches on global change and its
regional response; researches on the territorial system of man-land relationship;
researches on new elements of regional development; researches on urbanization
and urban transition; research on Land Use and Cover Change (LUCC) and the
effects;resaerches on ecological consturuction and ecological assessment;integrated
researches on natural hazards;researches on spatial information grid,and researches
on spatial data engine and intelligent search engine.

The main directions and fields of international applied geography are
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oriented to human impact and adaptation to ecosystem change;the globaliza-
tion and its impact on the relationship among various spatial scales; public
governance; social , economical and environmental change and regional develo-
pment;environmental quality, food security and human health; application of
geographical information science and technology;and sustainability.

The main directions and fields of Chinese applied geography in recent
years can be summarized as regional planning and terretorial spatial planning;
monitoring of regional development and reseach on regional policy; research
on the sustainablity of regional development; research on regional
infrastructure;research on issues of agriculture, contryside and peasant; the
budget of carbon in ecosystem; water and land resources allocation and
ecological construction in the process of The Western Development; water and
land resources allocation and ecological conservation and sustainable develop-
ment in the Northeastern Chinaj;control of soil erosion and ecological rehabili-
tation in the Loess Plateau; the governance of lakes’ eutrophication in the
middle and down reaches of Yangtze River;research on harmony city;research
on tourism theory and methodology;and research on cultural development and
heritage preservation.

Strategic objects of Chinese geography development in the future are
identified as:to make contribution to the nation’s development;to form a sci-
entific system of geography with Chinese characteristics; to establish a high-
tech system for geographical studies; to construct world-class geographical
research and training bases;to foster a new generation of high-level academic
leaders;to produce more geographical publications of world significance.

Finally.the countermeasures for implementing the above strategic objects
are brought forward,including measures in such regime as policy and society,

investment, education,and organization and personal resources.

6. Psychology

With the growing economy, deepening reform and further opening to the
world, the development of psychology in China has been sped up by getting
more researchers involved, more achievements emerged,and more social influ-

ence. Chinese psychologists have not only been working on the basic and theo-
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retical issues, but also on applied and practical problems rooting in the social
development of China.

Among many branches in Psychology,Cognitive Psychology and Physio-
logical Psychology are two basic and important branches. With the develop-
ment of technology. Cognitive Psychology has turned to Cognitive Neuro-
sciences. As the hottest research area, it has been focusing on the following
seven topics: perception, attention, memory, language, emotion, thinking, and
mathematical modeling. Many papers in this field are published in top interna-
tional journals, like Science and Nature, and cited by SCI. It is the most
productive research area in Psychology.

Physiological Psychology uses not only human, but also animal models as
subjects/objects for research, to investigate the physiological mechanism of
mental activities. Research in this field in China includes stress and biological
mechanism in brain, interaction among brain, behavior, and immunity, addic-
tion behavior and the neural biological mechanism,nerve and plasticity of be-
haviors,neural mechanism of learning and memory,and so on. Those are the
most current theoretical issues in the area, in which we have got many
research awards and patents for new discoveries.

Medical Psychology applies the model of Biology-Psychology-Society as
research guidance in practice. Research topics relate to both Psychology and
Medicine, relevant to areas including Clinical psychology, Pathological
Psychology, Neural Psychology,Mental Health,and Consultant and Therapy.
In recent years,many rating scales and psychological tests,along with related
theories and methodology dedicated to Chinese population, have been
developed by Chinese psychologists.

Since most departments of psychology in China are set in Normal Univer-
sities, the biggest research team in Psychology in China consists of professors
and researchers in Developmental Psychology, Educational Psychology, and
School Psychology. The theoretical research in Developmental Psychology

9 ¢

focuses on “theory of mind,” “Thinking of Mathematics,” “naive theory,”

” “aggressive behavior and pro-social

“temperament types and personality,
behavior,”*family, peer relation and child development,”and so on. Educa-
tional Psychology has been investigating the problems in learning and

teaching including transformation of conception,situated learning, multimedia
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learning,ill-structured problem solving, motivation of learning,and evaluation
of learning. School Psychology pays more attention to applied research, such
as students’ mental competence and training, Internet addiction,and education
and mental health of rural workers’ children.

In Personality Psychology, the measurement of personality to Chinese
people has been investigated in accordance with Chinese history and culture.
The Chinese Personality Attributes Inventory (CPAID) and Qingnian Zhong-
guo Personality Scale (QZPS) are significant fruits in this research area
emerged in recent years. They have been applied in personnel selection,evalu-
ation,and allocation in many different professions including governments and
enterprises,and are getting more and more positive confirmations.

Social Psychology has been making progress,even if some criticism and
argument still exist since it was reconstructed in China. With its closest rela-
tionship to social development and well-beings, Social Psychology has been
playing very important role in building harmonious society and has made very
good progress in the following three fields: theories of self-values orientation
and values, social cognition and social representation, social relationship and
organizational behavior.

Research on development and management in Human Resource is also a
very active field in Psychology. Especially with the rapid economic develop-
ment and further reform in China, more and more research issues have been
involved in. In recent years, there have been much progress made in personnel
selection, training , performance management, working attitude, promotion and
salary management, the competence of leadership, and working stress and
organizational health.

In Engineering Psychology, driving behavior has been a hot topic in
recent years for its obvious implication for road traffic safety. Research topics
mainly focus on three aspects: measurement of drivers mental workload, situa-
tion awareness of drivers and study on driving fatigue. Current results showed
that, firstly, mental workload was a valid reflex for the driver’s status, and
a combined approach (including primary-task measure, secondary-task
measure, physiological indices) was sensitive and reliable. Secondly, situation
awareness of driver was close related to driver’s decision making and driving

behavior, especially related to working memory.

« 184 -



In order to make significant contribution to the Olympic Games 2008 in
Beijing, responding to the call of “Scientific Olympic,” Psychologists have
been working mainly on three fields: the first is athletic psychology,which in-
cludes mental training, cognition in sports, psycho-physiology, self-concep-
tion,and fatigue;the second is mass psychology that investigates the relation-
ship between physical exercise and peace of mind, self-esteem, cognitive func-
tion,and life satisfaction, which helps people keep mental health;the third is
physical education, which includes motivation of sports skill learning, psycho-
logical characters of gym teachers, functions of physical education,and effec-
tiveness of different teaching patterns.

Beyond the 9 research fields mentioned above,research on Forensic Psy-
chology, Military Psychology, and History of Psychology and Basic theories

were also reviewed in the report.

7. Environmental Science and Technology

This report analyzed the serious environmental circumstances our nation
faced.retrospected and summarized the current situations of the environmen-
tal science and technology discipline’s development in recent years with the
demand of the strategy target of building up the resources-saving and environ-
mental-friendly society. It carried out the contrast studies with the develop-
ments of abroad, and on this basis, gave the trends forecasts and suggested
the research directions of the environmental science and technology
discipline’s development in future.

At present,our country’s environment circumstances are in a very critical
condition. The ecological environments have already entered the new stage of
wide-range ecological degenerations and compound environmental pollutions.
The environment problems appeared by stages in industrialization processes
lasted a century in developed country,have already come forth in our country.
Less than 40% of seven big countrywide river systems accord with third-class
of water quality standard and above. 2/3 cities’ atmosphere is inferior to
second-level of air quality standard. And ecological system degenerates aggra-
vatingly, coast erosion area amounts to more than 3,500,000 square kilome-

ters with 10, 000 square kilometers ascending annual. Innocuous pollution
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treatment ability is low. Environmental pollution endangers people’s health
and affects social stability. Global environment problem already becomes the
focal point that the international community shows solicitude for,and the abil-
ity of our country in participating in the cooperation of the global environment
changing waits for improving urgently.

In the future,our country’s long term science and technology needs in the field
of environmental protection mainly embody several aspects about; study the envi-
ronmental resource bottleneck problems in building a well-off society in an all-
round way, provide science and technology supports to realize the sustainable de-
velopment of society, economy and environment; study the outstanding environ-
mental problem in the course of quick urbanization, provide science and technology
supports to realize the sustainable development of cities; study the important issues
of environmental pollution brought by the course of quick industrialization, provide
science and technology supports to the new road of industrialization and develop-
ment of ecological industry; study the environmental pollution, bio-contamination
and rural area environmental problems in the course of the agriculture moderniza-
tion, provide science and technology supports to build ecological agriculture system
and graceful environment in rural area;study the policy of the sustainable develop-
ments of national important economy areas and strategy resource industries, pro-
vide the policy basis to build a green China of amicable environment and resources
saving type.

In recent years, surrounding the priority environmental protection task
and the outstanding environmental protection problem, our environmental
science and technology workers organized and carried out scientific researches
and technological tackling, brought into play marked effects on directing and
supporting in resolving major environmental problems, building prefect envi-
ronmental management system, working out perfect technology codes and
standards, developing and promoting pollution prevention and treatment
technologies, stimulating changing of economic growth mode, provided certain
science, technology and material guarantee for the environmental protections.
Development of environmental science and technology displays the characte-
ristics of more advanced research means, more rapid and intense integrate
between research, develop with applying, more open and broad sights in the

investigation and more outstanding subjects in the international cooperation.
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This report united the key projects that the country carried out in recent years
in the field of environmental science, mainly from the aspects of water environmen-
tal science and technology,atmosphere environmental science and technology, envi-
ronmental acoustics science and technology,solid waste management and technolo-
gy,environmental plan and administration, ecology research and application, retro-
spected and summed up the development of our country’s environmental science
priority fields,analyzed the main problems existing in our country’s environmental
science priority fields researches, made the contrast studies with the abroad envi-
ronmental science and technology discipline develops conditions, and on these ba-
sis, brought forward the trends forecasts and suggestions on research directions of

the environmental science and technology discipline’s development in the future.

8. Resources Science

Resources science(RS) studies mainly on the formation, evolution, quality characte-
ristics of resources, their space-time distributions, and interrelation between
resources and humanity development. RS is an integrated science on correlation of
labour force resources and natural resources, resources system structure and func-
tion,and their optimal allocations. It is composed of a cluster of subjects in the
fields of natural,social and technology sciences. The theoretical studies of RS em-
phasize particularly on the following four parts.,i. e. , theoretical basic researches on
physical characteristics of natural resources and their structures and functions of
resources system, applicable basic researches on principles and methods of re-
sources survey and evaluations, some exploitation researches on techniques and
methods of resources allocation, development, utilization and conservation, and
some comprehensive researches on resources flow process, mechanisms and effects.

In recent years RS has come into a vital and significant period of development.
This is because socio-economic developments in all countries of the world could not
be independent of RS which is a vigorously rising and intercross science and its
subjects are broadly indwelt in earth science, biology science, economics, polytech-
nic science and management science, In China, contemporary requirements of socie-
ty, the state and RS itself need to strengthen the comprehensive studies of re-
sources. Most countries in the world have been paying increasing attentions to the

studies of RS, whose four general characteristics and trends could be drawn as fol-
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lows: a) their research contents are systematization and synthesis; b) research
scopes are expanded internationally, cross-nationally and regionally; c) some ad-
vanced and quantificational means are applied in their researches; and d)resources
managements are becoming more and more informational and scientific.

The education and talent trainings of RS have been one of core fields in inter-
national academic community. According to our rough estimation, more than one
hundred of universities or advanced academies of the world have set up colleges,
faculties and departments of natural resources, of which over 50 are in the United
States. In the meantime, the Chinese education and talent trainings of RS have been
spreading gradually. Under the leadership of the elder generations of resourcs sci-
entists and untiring efforts over four decades, a comprehensive framework of re-
sources studies is involved in the combinations of global and national scales of sur-
veys and in-situ station observations,and scientific researches and services for so-
cio-economic developments. All of these achievements led to the formation of the
RS system in China.

A set of symbol achievements for the establishment of RS in China includes
publications of China Encyclopedia of Resources Science (2000), China Natural
Resources Series (1995) , Resources Science (2006) and Resources Science and Tech-
nology Terms (2006). According to statistical data,about 100 domestic universities
and colleges have opened related resources faculties or departments and undergra-
duate specialties in natural resources up to date. Most of these universities or colle-
ges could award degrees of master and doctoral graduate students by themselves. In
2006, some new authorized awarding sites in the fields of resources science accoun-
ted for 5. 8% and 5. 5% of all new master and doctoral degree awarding sites over
China, respectively. Consequently, it is obvious that RS has occupied a significant
position in national subject system. In addition, a periodical annual academic ex-
change system has been proposed and established by China Society of Natural Re-
sources since 2004. The Forum of Resources College Presidents in 2005 and the
Doctoral Forum of Resources Science in 2006 were held, respectively.

RS has been enriched and development during the process of meeting major
strategic requirements of China. Since the liberation of China in 1949, more than
thousands of large scales of resources integrated scientific surveys have been orga-
nized. In recent years,a lot of application research results have been achieved in the

areas of resources security strategy, rational utilization and conservation of re-
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sources, resources saving and recycling, resources pricing, resources property
rights,resources accounting,resources assets and allocation and others. In the light
of the Outline o f the State Near- and Long-terms Development Planning of Sci-
ences and Technology (2006 —2020) , sustainable development strategy and Scien-
tific Development Viewpoint of coordinating human and earth relation as a whole,
RS development will be gradually intersected and introjected into neighboring sci-
ences, whilst its comprehensive studies among internal subjects,dynamic studies of
resources and socio-economic process,theoretical thought patterns, engineering and
informational technology measures will be changed in such a way to serve better for
national economic and social development.

The prosperity of future resources science will face greater challenges. In the
21st century, our human-being is encountering a series of issues like global envi-
ronmental change,resources crisis and sustainable development, RS could contrib-
ute itsell actively in assessing resources conditions, coordinating human and earth
relation, improving regional development and ameliorating ecology and environ-
ment. As a result,the Chinese RS should take every opportunity and face all chal-
lenges to explore and innovate in some frontier fields, develop its theories and
methods,and improve its innovation capacities of resources science and technology
so that its gap with international counterpart will be reduced.

It is noted that RS is a set of subject cluster intersecting with natural, social
and polytechnic sciences,and at present at least over 20 subjects in RS are estab-
lished. This subject development study can only emphasize on its 9 major subjects,
including five comprehensive resources sciences such as Resources Informatics, Re-
sources Ecology, Regional Resources Science, Resources Management Science and
Resources Economics, and four sectional resources sciencs like Water Resources
Science, Land Resources Science, Energy Resources Science,and Mineral Resources

Science.

9. Mechanical Engineering

This report examines the development of mechanical engineering discipline from
three points of view, the self-development of science and technology (synthesis or
integration) , social demand(market drive)and the harmony of nature and develop-

ment(ecology). Accordingly, three conclusions are drawn as follows: (D the cycle
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and recycle of synthesis professional diversification,synthesis is one of the rules of
science and technology development. Currently, the technology integration of me-
chanical engineering and computer science (digital technology) and network is the
principal synthesized technology that controls the information flow of mechanical
engineering. In this regard, the developments and integration of mechanics, mathe-
matics, materials, management, information theory, system theory, cybernetics, hu-
man intelligence, microcosmic theory and so on result in being digitalizing, intelli-
gentizing and agile of manufacturing process; the integration of mechanical engi-
neering with biology and medicine creates bio-manufacturing technology; the inte-
gration of mechanical engineering with microcosmic theory leads to birth of a new
knowledge domain, nano-manufacturing; the integration of mechanical engineering
with environmental science and resource science results in the development of green
manufacturing technology. 2) Under the condition that the mechanism of China’s
market economy is getting continuous improvement, mechanical engineering in Chi-
na begins to follow the international advanced levels, gaining more and more im-
proved capacity to meet the needs of market:individualized demand pushes forward
the development of flexible manufacturing; the demand for high quality and high
function, low consumption and low cost advances the research in precision and
management of the manufacturing systems;the demand for prompt response to the
changed market needs brings along the agile manufacturing system;and the de-
mand for optimized using of global resources accelerates the development of net-
work, @“Environment friendly” centered green manufacturing brings about an all-
round upgrade for mechanical manufacturing technology. It stresses on getting har-
monious with exploration and protection of our unique nature. This report examines
the further meaning of nano-manufacturing and bio-manufacturing, and thus pio-
neers a new journey for mechanical engineering innovation in China. In this regard,
six major trends of recent development of mechanical engineering in China are in-
troduced. They are: Dthe trend of becoming digital(driven by information technol-
ogy) ; @the trend of becoming intelligent(driven by knowledge expansion) ; 3 the
trend of becoming precise(driven by needs of high quality, high function,low con-
sumption and low cost) ; @the trend in micro researches(driven by the exploration
of micro-world) ; ®the trend in bio-manufacturing(driven by exploration of biologi-
cal mystery) ;(©the trend in ecological manufacturing research(driven by needs of

harmony development with nature). New development of the six trends in China is
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also introduced,and comparison is made between them and those of foreign coun-
tries.

Gene-rally speaking,domestic academic research keeps pace with the advanced
international level and does not fall very behind, which is particularly exemplified
by the research on bio-manufacturing that was carried out early in China, Some re-
search with fruitful results even holds the international leading place in the field.
However,due to the restriction of China’s overall industrial conditions, we still lag
behind the research-developed countries by five to fifteen years in the regard of the
six major trends of mechanical engineering. Finally, the blurred distinction of these
trends and unclear logic about them are clarified by viewing mechanical engineering
as a whole;meanwhile, “four directions”in which mechanical engineering as a disci-
pline is developing are pointed out as follows: from manual-replacing machinery
manufacturing to partly mental-replacing machinery manufacturing, from macro-
manufacturing to micro-manufacturing,from lifeless manufacturing to bio-manufac-
turing , and from non-ecological manufacturing to ecological manufacturing. Accord-
ing to these four directions, the future focuses of mechanical engineering research
and the corresponding countermeasures and recommendations are anticipated one
by one. The merging of these four directions predicts the coming of a new era of
mechanical engineering—a prospect of the man-made world that could get harmo-

nious with nature better and quicker.

10. Agricultural Engineering

Agricultural engineering is a comprehensive cross-discipline of such sciences as
physics and biology and engineering technologies such as mechanics and

electronics. With focus on agricultural system, the agricultural engineering studies
the interaction between agricultural species, engineering measures,and environmen-
tal changes,and promotes the breeding, growth, conversion, and utilization of agri-
cultural species with advanced engineering and technical measures. Agricultural en-
gineering science is an important physical basis and scientific assurance for agricul-
tural modernization,and also a key area for building modern agriculture and socia-
list new countryside. The development of agricultural engineering exercises irre-
placeable functions in promoting essential changes in agriculture, growth model,

and living patterns of farmers, protecting environment, efficiently and intensively u-
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tilizing natural resources and production elements, and achieving socio-economic
sustainability.

Agricultural engineering technologies appeared for making tools and impro-
ving production conditions since the beginning of agriculture. For thousands of
years, ancient agricultural engineering technologies had significant impact on the
development of agriculture, long-standing civilization, and social progress. In mod-
ern times,more and more advanced industrial technologies are introduced into agri-
culture,leading to the fast development of agricultural engineering.

Currently, China’s agricultural engineering has reached a certain scale as a
first-class discipline under the category of engineering. It has formed a multi-level
educational system including technical secondary school,junior college, undergradu-
ate education,and master degree and doctor degree research. More than 70 univer-
sities have set up specialty of agricultural engineering at undergraduate level,4 uni-
versities have the authority of conferring doctoral degree in agricultural engineering
as first-class discipline, 11 universities have 17 doctoral degree programs in agricul-
tural engineering as second-class discipline,and 38 universities and institutes have
62 master degree programs in agricultural engineering as second-class discipline. 5
second-class disciplines in four universities have been listed as key disciplines at na-
tional level. The overall development of agricultural engineering takes a leading po-
sition among developing countries. Many international and national academic ex-
changes have been carried out in recent years.

The areas of research of agricultural engineering could be summarized as fol-
lows:

(1) Agricultural Mechanization Engineering. With integration of knowledge
from mechanics,agriculture, economics, resources environment and management, it
studies the interaction between machinery, soil, and crops, the interaction between
resources and environment, theory and technology of agricultural machinery design
and utilization, theory and technology of agricultural mechanized production and
management, theory and technology of agricultural machinery design, manufacture,
utilization and maintenance, mechanization of agriculture and herd production, cor-
porate management (micro level) , and strategic planning (macro level) of agricul-
tural mechanization.

(2) Agricultural Soil &. Water Engineering. With agrology, crop science,

hydrometeorology, hydraulics,and engineering mechanics as theoretical and techni-

« 192 -



cal bases,it studies theory and new technology of irrigation and drainage, theory
and technology of sustainability of agricultural water resources, theory and key
technology of agricultural soil & water environment protection and reparation, the-
ory and new technology of agricultural soil &. water engineering construction,ap-
plication of new high-tech in modern management of agricultural soil &. water engi-
neering, and agricultural soil & water engineering economics, policy, laws and
standards. Thus it covers a wide scope with a high cross-disciplinary feature.

(3) Agricultural Bio-environment Engineering. It mainly studies the interaction
between agricultural species, environmental factors,and environmental engineering,
and provides favorable environment for growth of animals and plants with efficient,
economical, and energy-saving engineering technologies. It involves technical pat-
terns of animals and plants production, living environment of animals and plants,
agricultural building facilities, energy-saving environmental regulation and control,
recycling and bio-safe utilization of agricultural wastes.

(4)Rural Energy Engineering. It mainly studies energy resources peculiar to
rural areas, which could be exploited on-site. It studies energy saving theory and
technology in rural life and production, utilization of agricultural wastes as energy,
utilization of new energies and renewable energies such as solar energy, wind ener-
gy, geothermal energy,and rural energy economics, policy, planning,and standards.

(5) Agricultural Electrification and Automation. It emphatically studies theory
and technology of rural electrical system design, planning, management, and com-
prehensive automation, new technology of rural power grid, technology of rural
power generation with renewable energies, rural electrical development strategy.in-
telligent information technology and system integration for intensive agriculture,
rural automatic testing and control technology, optimization and transient process
of power devices in hydropower station, automation of small hydropower station,
and agricultural intelligent information and network technology.

(6) Agricultural Product Processing Engineering. It emphatically studies the
on-site commercial processing technologies of agricultural products such as clean-
ing, grading,and packing after harvest, feed processing techniques and machinery,
theory and technical equipment of agricultural products drying,new principles, new
technologies,and new equipment for agricultural product processing,and quality a-
nalysis, testing and safety evaluation of agricultural products.

(7)Land Use Engineering. On the basis of eco-system balance theory and out
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of the need for economic development,it adopts suitable engineering measures and
biological measures and makes scientific exploitation, use, reclamation, and protec-
tion of land. It serves the engineering activities related to land exploitation, land
consolidation, land reclamation,and intensive land use in modern agriculture, green
agriculture, and sustainable agriculture. It studies prevention of soil erosion and
land desertification, improvement of salinized soil, swamping soil, and degraded
soil, restoration of contaminated soil, protection and utilization of arable land, and
intensive use of land.

(8) Agricultural Systems Engineering. Using such theories and approaches as
operations research, control theory,econometrics,input-output analysis,and system
simulation,it studies agricultural regionalization, agricultural development strategy
and planning, cropping pattern, crop cultivation technology, livestock population
structure, feed formulation, reasonable forest harvesting and reforestation, opti-
mized design of agricultural machinery, reasonable equipping of agricultural ma-
chinery, optimized design of rural buildings,optimized planning and design of hydro
projects,land use planning, monitoring and prevention of crop diseases and pests,
and meteorological observation and forecast.

For more than fifty years, with the development of agricultural engineering in
China, the wide application of advanced agricultural engineering technology has
greatly helped to increase agricultural efficiency and farmers’ income, to promote
the development of agriculture and rural economy,and to realize the transformation
from traditional agriculture to modern agriculture.

The inventions in agricultural machinery and equipment, together with techni-
cal innovation, have helped to promote the development of modern agricultural
equipment manufacturing and the practice of large-scale mechanization of agricul-
ture. The exploitation,improvement and utilization of agricultural soil and water re-
sources,and the advancement of management technology, have provided guarantee
for the establishment of high and stable yield farmland. The improvement of post-
harvest and processing technology has helped to guarantee consumers’ need for ag-
ricultural products with high quality, to cultivate new fields for the utilization of
bio-products,and to promote the development of value-added industry for agricul-
tural products. The technological advancement in agricultural and biological envi-
ronment and energy engineering, has promoted the development of modern facility

gardening and factory-scale breeding industry,and the innovative practice of tech-
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nology for the exploitation and utilization of new energy resources. The wide appli-
cation of electric power in agriculture is of great help for the development of agri-
culture and social progress in rural areas. Consequently,automation and information
technology,which is based on electric, electronic and information engineering, has
been widely applied in automatic control and management of agricultural equipment
and bio-production process.

The wide application of agricultural machinery technology has changed the
traditional way of agricultural production in China, enhanced agricultural labor pro-
ductivity and the quality of agricultural products,reduced cost of agricultural prod-
ucts, strengthened comprehensive production capacity of agriculture and resistant
ability of agricultural production, promoted the transformation of agricultural
growth mode and civilized production of agriculture, and created favorable condi-
tions for the improvement of employment environment in agriculture and for the
transfer of rural labor force to the third industry. Law o f the People’s Republic of
China on Promotion of Agricultural Mechanization was formally implemented in
2004. Relevant national policies and measures to support mechanization of agricul-
ture were made into law, which further consolidated the role of agricultural mecha-
nization in the development of agriculture and rural economy in China. Biological,
engineering and management water-saving technology has greatly enhanced water
and soil use efficiency and benefits,and strengthened carrying capacity of water and
soil resources. In order to reduce power loss and save energy,new technology,new
material ,new equipment and new techniques have been used in rural electric power
and rural electric network. Technological innovation of“Precision Agriculture” and
“Digital Agriculture”is close to internationally advanced level,and is of great signif-
icance for the enhancement of agricultural modernization in China. The advance-
ment in the technology of factory-scale agricultural complementary works has con-
tributed a lot to the development of facility vegetable industry in China, which uses
20% area of vegetable fields to provide 40 % vegetable output and 60 % production
value. The development and application of rural energy technology,such as marsh
gas,coal-saving stoves, new type of domestic liquid fuel, bio-energy, solar energy
heat application, household power generation system,and small wind turbine gener-
ators, has exerted favorable economic, social and ecological benefits, and played a
key role in solving the problem of energy supply in rural areas,and promoting en-

ergy sustainability and wide application of renewable energy sources. Technological
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innovation in relevant equipment and in the processing, fresh-keeping, storage and
test of agricultural products, has provided technological and equipment guarantee
for the extension of industry chain, the reduction of post-harvest loss, the increase
of added value,and the increase of farmers’ income. Breakthroughs in engineering
technology of land utilization, such as land exploitation and arrangement, land recla-
mation,intensive land utilization, and land-saving, have provided solid technical sup-
port for the promotion of intensive land utilization, land-saving, and economic sus-
tainability.

During 2005 — 2006, three achievements won the second-class honor of Na-
tional Scientific Invention Prize. They were: Anti-clogging Design and Integrated
Development of Emitter Based on the Flow Behavior in Labyrinth Channel, Bionic
Technology of Anti-adhesion and Drag Reduction for Terrain Machines,and Prepa-
ration of Xylooligosaccharides from Corncobs by Enzymolysis. Seven achievements
won the second-class honor of State-level Scientific & Technological Achievement
Prize. They were: Research & Development of Series Products of New Type of
Straw Rubbing and Cutting Machine, Technology and Demonstration of High-effi-
cient Water Ultilization in Agriculture in Northwest China, Study and Demonstra-
tion of the Water-saving Technology in Agriculture, Study and Application of Key
Technology on Water-saving Irrigation in Ningxia Drought Area,Study and Appli-
cation of Principle and Technology of High-efficient Water Utilization in Agricul-
ture in Northwest China,Research and Development of Comprehensive Technology
and Equipment for Potato Processing, and Research and Application of Agricultural
Expert System. Besides, a large number of other scientific and technological a-
chievements have been widely used in the process of production,and have won pro-
vincial and ministerial level of scientific & technological achievement prize.

Many talents are researching on agricultural engineering, including seven a-
cademicians of China Engineering Academy, two Changjiang Scholarship profes-
sors,two winners of “National Outstanding Youth Foundation,” four winners of
“100 Excellent Dissertations in China,”and five winners of*“Nomination of Excel-
lent Dissertations in China. ”In this discipline there are one national key laboratory,
five national engineering technology research centers, three key laboratories of the
Ministry of Education,one engineering technology research center of the Ministry
of Education, six key laboratories of the Ministry of Agriculture, three research

centers of the Ministry of Agriculture, and some provincial-level key laboratories
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and research centers. In the past two years, 17 national conferences and 3 interna-
tional ones were organized in China. Some distinguished professors were invited to
take important posts in international academic organizations,and there were a lot of
academic exchange and cooperation activities, Six important monographs and text-
books were published. Currently in China there are 73 magazines (including 14 core
journals) , which publish academic papers in aspect of agricultural engineering. Ac-
cording to incomplete statistics,in September of 2005, 149 academic papers in as-
pect of agricultural engineering were published in various types of publications in
China.

In the 21st century, the rapid development of biological technology and
information technology are leading a new agricultural technology revolution.
Promoted by the new science and technology revolution and economic global-
ization in agriculture, agricultural engineering has broken through its tradi-
tional mode. Some innovations have been made in aspects of material, prod-
ucts, techniques, equipment and methods. There is also obvious change in dis-
ciplinary base and in various directions of time domain and space domain. Ag-
ricultural engineering has become more interdisciplinary; relevant research is
extending to two opposite directions; the strategic thought of sustainable de-
velopment has been exerting more influence on the discipline; fields of re-
search are extending; and the content of research has more theoretical depth
and has become more specified. These are the major trends and characteristics
of the development of agricultural engineering. Science and technology of agri-
cultural engineering are becoming more and more penetrating and specified,
which at the same time has led to a fundamental transformation of traditional

concepts and modes of production,.

11. Instrumentation Science and Technology

The famous scientist Mendeléev had said,“The science began from measure-
ment. ”As measuring tools in the early time,instrumentation has developed as
a complete subject of science and technology under the course promoted by
the modern science and technology and productive force. As the focus expres-
sion of the measurement technology,the positive role of the instrumentation is

becoming increasingly clear. It is becoming a common knowledge that the in-
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strumentation is “the multiplier”in the industrial production, “the vanguard”
in the science research, “the combat effectiveness”in military, “the physical
judger”in national commercial activities.

According to the international developing trends and the national current
situation, the instrumentation science and technology consists of the industrial
automation measurement and control technology and the industrial automa-
tion instrument and system,the science measurement and analysis technology
and the scientific instruments, the diagnosis and treatment technology of the
person and the medical instruments, the information metrology and measuring
technology and the electric measure instruments, the specific test and measure
technologies and the various specific measuring instruments, and the relative
sensors,components, materials and their technologies.

The report mainly expounds the characteristics and trends of the development
of the science and technology and industry for the instrumentation science and
technology,deeply analyzes the basic situation and the gap with international level,
emphatically expresses the recent important progresses of science and technology
and industry for the instrumentation science and technology of China.

Finally,the report purposes the future requirement and target for the in-
strumentation science and technology of China, puts forward the proposals for
science and technology research and industrial development,and the proposals
for relative organizing formolity and policy for developing the instrumentation

subject of science and technology of China.

12. Electronics and Information Technology

Electronics and Information Technology is one of the quickest developed areas
among various research fields. It is almost impossibly describing the fruitful
results of this area in an article. Considering the wide range of electronics and
information technology, we just selected eight special fields representing the
development in recent two years. The fields we chose are as follows:radio and
television technology,solid laser,radar technology,microwave technology, mi-
cro-electronics, wireless communication, information security,audio and video
information processing. It is expected that we will study other fields of elec-

tronics and information technology in succeeding years.
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There were two kinds of symbolic progress in China last year in the field
of audio-video information processing,advanced Audio-Video Coding Standard
(short in AVS)part two (GB/T 20090. 2. ) ,and the national standard of dig-
ital terrestrial television broadcasting standard (GB 2600—2006) were an-
nounced. These two standards are recognized as the milestones of the
development of China’s digital AV industry. Domestic companies and organi-
zations have made a lot of efforts to develop techniques and products which
compliant with these standards. There are over 50 patents in AVS video
standard owned by Chinese organizations. Many newly developed products
have been used in different applications.

In 2005—2006, besides the audio-video coding technology., some other
technical progress and applications are also very significant, especially in the
area of video analysis and multimedia retrieval, digital right management,
streaming media. One of the hot topics in 2006 is video related R&.D and ap-
plication,including semantics based image and video analysis and intelligent
retrieval, searching in cross media. The key techniques for mass production of
DTV receivers are solved by domestic companies.

DTV,.HDTV,IPTV, HiFi device, mobile TV,3G and 4G, all these new
big market bring infinitive chance to audio and video information industry.

Within 2005 and 2006, we achieved great progress in the field of solid la-
ser research and application in China mainly including whole solid laser
(DPSSL) ,deep UV laser, huge-sized high power and large energy laser,super
fast laser, super strong and short pulse laser application and laser display.etc.

The key technical issues on DPSSL include LD array’s lightness, efficien-
cy,life and cooling and so on have been greatly solved in recent 2 years. Now
the green light DPSSIL. with continuous output power > 100W, with more
than 200 continuous working hours, with totally home-made components and
parts are conducted to mass production.

The other way to overcome the “heat effect” of solid laser is to develop
the high power fiber laser. In July of 2006, the high average power (1.2 kW)
fiber laser was developed in China, the optical-optical slope efficiency of which
is up to 79. 3% that presents a high rank worldwide.

A lot of progress has been made in Heat Capacity Laser,Fs Laser,Super
Strong and Super Short Pulse Laser, Huge-sized High Power and Large Ener-
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gy Laser, High Average Power Laser Crystal,etc. were made in last 2 years in
China. The scientists got many valuable research results in various areas.
Some of them could be put into practice in the near future.

The latest development and application in the field of radar technology of
2005 and 2006 are as follows:

(1) Microwave remote sensing imaging radar: there was significant pro-
gress in advanced airborne SAR equipment and application, multi-polarization
and multi-frequency airborne SAR technology has been applied in topography
mapping, L.-band planet-carrier SAR technology has been applied in remote
sensing planet,and S-band and X-band technology has also advanced. Our air-
borne SAR technology approaches close to the international advanced level,
but there is a gap in planet-carrier SAR technology in areas of multi-parame-
ter and multi-mode technology.

(2)Detecting in air and space:deep space detecting radar technology,in-
termediate and long range solid state phase array radar technology, digital
phase array radar technology and optical phase array radar technology have
made rapid progress and reach the international advanced level.

(3) Weather radar;: The new generation Doppler weather radar applica-
tion,anemometric laser radar technology and vehicle-borne X-band full coher-
ence Doppler polarization radar technology have achieved international ad-
vanced level.

(4)Other radar such as traffic control radar, port surveillance radar has
also reached the international advanced level.

Furthermore, other important development tendencies are discussed
which include the fields of microwave remote sensing imaging radar technolo-
gy (SAR and ISAR) ,phase array radar technology in air and space detecting
and multifunction integration and network radar technology.

There have been great developments in microwave technologies accompa-
nid with the expanding application of wireless communication and network. In
the theoretical development section, the six major progressive areas in electro-
magnetic and microwave theories are introduced as follows: O Numerical
method as one of the major tools in electromagnetic and microwave theories,
have obtained great development and extensive application. @ Microwave inte-

gration technologies have achieved great progress towards high frequency,

+ 200 -



small dimension, high integration level,low cost device research and exclusive
test as well as high frequency packaging technologies. @) Antenna and array,
radio wave propagation are focused on the topic of multi-band/wideband mo-
bile terminal antenna, reconfigurable antenna, UWB/SP antenna and MIMO
antenna. @ Terahertz (THz) Technologies own many superior characteristics
and great theoretical and application importance,thus have attracted great at-
tention and broad investigation worldwide. Progress has been achieved in the
vital high power radiation source and the application of time domain spectrum
system in the detection area in China. ©Novel artificial electromagnetic mate-
rials, represented by material and EBG structures, have become pop research
areas recently. ® As the most advanced technology in spatial remote sensing
areas,microwave remote sensing can extract information from mass data of
complex earth environment and have found wide application.

In respect of application progress section, multi antenna technology,
RFID technology and RoF technology should be paid more attention on.

Microelectronics is one of the foundation technologies of information in-
dustry,and plays an important role in the domestic economy and national de-
fense. In recent years, more and more attention has been paid to it in China.
The system including IC design, fabrication and package has been forming in
China. Now it is estimated that the scale of the Chinese IC industry is the
third largest one in the world.

Guided by Moore’s Law,the rapid pace of CMOS’(Coupled Metal Oxide
Semiconductor) scaling down is kept. The mass production of 65nm node has
been achieved. At the same time,the process of 45nm node is in research and
development. Furthermore, silicon (Si) wafer size has reached 12 inch in the
prevailing processing,and 16 inch silicon single crystal has been successfully
grown in Japan. The main stream of the IC industry in the coming 10 — 15
years is trying to continue Moore's Law, and at the same time, looking for
new solutions to overstep it. On the other hand.increasing interest in and re-
search of non-silicon technology have been stimulated.

The worldwide hot topics are focused on 45 nm node, strained silicon for
enhanced mobility, high k/metal-gate stacks, planar double-gate transistor,
non planar double gate transistor (e. g. Fin Field Effect Transistor, FinFET)

and non planar multiple-gate transistor,and so on.
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Information has been changing our behavior modes and ways of thinking.
The pervasive human-centered information services are the next target of
communications networks. Wireless communications should free people from
the shackles of communications equipment,making information pervasive and
services available everywhere. A variety of wireless devices, including note-
book computers, personal digital assistants, cellular telephones, portable
media player and embedded sensors disseminate information between peoples,
between people and the environment; Ubiquitous wireless networks are be-
coming an important part of a harmonious society.

The most representative domestic achievements of mobile telecommuni-
cations technology is related to the fourth-generation wireless technologies
and mobile communications signal processing technologies in 2005 —2006. Part
of the fourth generation mobile communications research results are submit-
ted through RITT in forms of dozens international standard proposals. More
than 10 proposals were adopted. The research work resulted in nearly 200 pa-
tents,including

+ Coordinated distributed wireless network and high-layer protocols:
31 patents

+ Broadband multi-carrier transmission and multiple access technolo-
gies:55 patents;

« Fully exploits space resources and MIMO wireless transmission tech-
nologies: 26 patents;

« Channel coding with channel capacity approaching and iterative receiv-
er: 52 patents;

« New antenna and RF technology:20 patents.

The future development of wireless communications has the following
trend:

« Mobile broadband and broadband mobile.

+ The network integration, business integration and access integration
for cellular and wireless access network is the main theme in the developing of
communications.

+ Based on the uniform IP-core network platform, Wireless communica-
tion systems will provide the pervasive services by the seamless handoff

among the networks.
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Information security has gone through in history three stages including
COMSEC,INFOSEC and TA. In recent years, the concept of information secu-
rity is changing meaningfully. All countries are regarding information security
as the foundation of national security. The issues on information security in
China not only involve the risks arising from the weakness of the basic infor-
mation infrastructure, but also the political, economic, military, social, cultural
and numerous other types of problems created by the misuse of information
technology. In addition to confidentiality,integrity and availability of informa-
tion and information systems,China begins to make information content secu-
rity a fundamental element, which shows that the concept of information secu-
rity goes into a new development stage in China.

Recently, the trend of information security threat can be characterized as
following : malicious code drastically showing diversification,insider threat in-
creasing, security risk with outsourcing and supply chain emerging, software
and hardware failure being potentially fatal hazard, and information security
rising to a non-traditional security factor.

During the past years, the major advancements in information security
technology includes: ) MD5 and SHA-1 were broken; @ China historically
first publicized a cryptography algorithm called SMS4 ; 3) Commercial quan-
tum cryptography products appeared; @ Trusted computing technologies were
born and developed fast; ® Biometric identification technologies were broadly
applied; ® Network trust technologies were emphasized and supported by
many countries; @D WLAN security standards were put forward; ® The securi-
ty technologies with Next Generation Network based on IPv6 were thorough-
ly studied and put into large-scale experiment.

The advance in information security technology also promoted the infor-
mation security industry. In recent years,information security industry in Chi-
na develops fast. But the shortcoming is also evident. Compare to other coun-
tries, we had reduce the technology gap largely and got some preponderant re-
sults, but independent and controllable technologies remain few.

In general, the development of information security technology will orient
towards the following direction:

Meeting the strategic requirement of a sovereign state.

Turning passive protection to positive defense.
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Taking trusted computing technology as a chance,innovating information
security architecture.

Integrating various technologies into one product.

13. Computer Science and Technology

The advances in computer science and technology have a great influence on
our daily life. As the base of information age,computer science and technology
is going ahead at a high speed and keeps changing everything much faster
than expectation. The technologies listed below generally depict the hot areas
in the last year.

Moore’s law is slowing down after nearly 40 years’ fast running. This is
the result of several facts. Firstly,instruction level parallelism can not deliver
dramatic speedup as before. Secondly, it is difficult to split the pipeline into
much more stages. Thirdly, the increase of integration density means high
power consumption,which has become the most serious obstacle of high per-
formance microprocessor design. Instead of building more complex chips, re-
searchers turn to develop coarse grain thread level parallelism. Multi-core chip
architecture is becoming the mainstream solution for next generation micro-
processor chips. Many chip companies have released their new multi-core
products this year. Multi-core architectures present new opportunities as well
as challenges to software that will run on computer systems built up with
these multi-core chips. As multi-core processor-based systems evolve from du-
al-,four-,eight, to large multi-core systems, the key to unleashing significant
performance enhancements that multi-core architectures offer is software
technology.

High performance computing is regarded as the representative of a
nation’s power,thus it’s always the most intense competition field. Earth Si-
mulator created in 2002 by Japan stood on the top of the Top500 list for near-
ly two years,and then Blue Gene/L. with 130 thousand processors from USA
replaced it from then on. China has done lots of pioneer research in this field,
for example, UNDT’s YH series,Lenovo’s ShenTeng and ICT’s Dawning. It’s
too expensive to use traditional parallel computing in computing science and

commercial business, thus cluster becomes the first choice. Due to its high
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performance/cost ratio, cluster is widely spread. As the system scale is get
larger and larger, power consumption is more and more important to the sys-
tem design. Now, high productivity computing is considered to be much more
significant than high performance computing.

Internet triggers the third technology revolution, which makes the infor-
mation society a reality. Internet is the most complicated system built by hu-
man beings,and is becoming the infrastructure of the whole world. However,
the existing theories are experiencing tough times when facing the new situa-
tions of the web,such as high burst network flow and self similarity,comple-
xity and management of large scale network, creditability, and so on. These
are the basic problems for the next generation Internet. Besides these, IPv6,
P2P,Grid computing and mobile computing also raise new challenges.

Search engine is the key component of Internet applications. It’s impossi-
ble to image how the world would be if there were no search engines. By the
end of year 2005, there were about 200 billion web pages,and about 6-8 billion
pages were indexed by Google. Search engine is the main tool to locate re-
sources in the web. However, as the number of web pages grows, the users
would have a bad experience to select what they are really interested in from
the huge result set. To be more precise.more complete, more updated.faster,
more convenient and more personalizable is the trend of next generation
search engine.

The growing market for networked storage is a result of the exploding
demand for storage capacity in our increasingly internet-dependent world and
its tight labor market. Storage area networks (SAN) and network attached
storage(NAS)are two proven approaches to networking storage. Technically,
including a file system in a storage subsystem differentiates NAS, which has
one,from SAN, which doesn’t. In practice, however, it is often NAS’s close
association with Ethernet network hardware and with fiber channel network
hardware that has a greater effect on a user’s purchasing decisions.

Grid computing is invented to be the new resource share technology. Grid
is a type of parallel and distributed system that enables the sharing,selection
and aggregation of geographically distributed “autonomous” resources dy-
namically at runtime depending on their availability, capability, performance,

cost and users’ quality-of-service requirements. Grids aim at exploiting syner-
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gies that result from cooperation-ability to share and aggregate distributed
computational capabilities and deliver them as service.

Recent advances in sensor, micro-electro-mechanical system, wireless
communications and distributed signal processing technology have enabled the
development of low-cost, low-power, multifunctional sensor nodes, which are
small in size and communicate with each other in short distances. These tiny
sensor nodes, which consist of sensing, data processing, and communicating
components,result in the idea of sensor networks based on collaborative ef-
fort of a large number of nodes. Sensor network is reported as one of the most
influential technology in the 21st century.

Augmented Reality is a growing area in virtual reality research. The
world environment around us provides a wealth of information that is difficult
to duplicate in a computer. This is evidenced by the worlds used in virtual en-
vironments. Either these worlds are very simplistic such as the environments
created for immersive entertainment and games,Oor the system that can create
a more realistic environment has a million dollar price tag such as flight simu-
lators. An augmented reality system generates a composite view for the user.
It is a combination of the real scene viewed by the user and a virtual scene
generated by the computer that augments the scene with additional informa-
tion,

It comes to a new era of the information age,which means both opportu-
nities and challenges. In contrast with the foreign counterparts,we’re still lag
behind in lots of areas. All domestic researchers should work hard to make

progress.

14. The Science and Technology of Surveying & Mapping

The development in the science and technology of Surveying & Mapping is
great in these years. The transformation from the traditional analogical style
to digital style has been finished and the on-going new phase is informationi-
zation stage. As to the development of the discipline, Surveying & Mapping
has been integrated with a newly developed discipline—Geomatics. Geomatics
embraces surveying & mapping and is more than surveying & mapping. The

integrated modern development of this discipline is shown in the development
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of the related sub-disciplines.

As the foundational sub-discipline of Geomatics and Earth’s science,
geodesy has became the research focus in 4 tasks,including the establishment
of modern datum for surveying &. mapping,the development of the satellite
navigation and positioning, the theoretic research of the Earth’s gravity field
and the refinement of the geoid, and the monitoring of crust movement and
geodynamics. The 2000 national GPS geodetic control network has been
established, which is the foundation for the realization of the 2000 Earth-cen-
tered coordinate system of China. Researches on the technologies of precise
point positioning and network RTK are developed greatly and comprehensive
service systems of Continuous Operational Reference Systems (CORS) in
some provinces and cities are established. Centimeter level quasi-geoid of some
cities is acquired in the research on the local geoid of China. Some new
achievements have been acquired when monitoring crust deformation and
earthquake with technologies such as GPS and VLBI.

Photogrammetry and remote sensing has developed into a new discipline
named modern computer-based graphic information, which embraces all the
fields such as photogrammetry,remote sensing,space information system and
computer visualization. In the field of digital photogrammetry,the new gene-
ration of digital photogrammetry data processing system and aerial digital cam-
era has been put into use. Positioning & Orientation System and LIDAR have
been applied in photogrammetry. The technology of digital photogrammetry
has been widely used in city modeling. Great efforts have been put into the
research on how to improve the horizontal and vertical precision of the aerial
and space images when seldom control points or even no control points can be
got. In the field of space remote sensing, serials of remote sensing satellites
make it possible to acquire and accumulate Earth observing data from multi
sources. The research on information extracting of remote sensing images,in-
formation infusion of multi-sensor remote sensing, integrated processing of
remote sensing images & GIS and the theory and application of remote
sensing data processing have been carried on.

Cartography and Geographic Information Engineering is a field in which
how to transfer spatial geographic information in graphic or digital formats is

studied. In this field, the way to produce a map has changed from the tradi-
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tional handmade style into the modern computer-based digital mapping tech-
nology. The geographic information service styles have become diversified.
New achievements have been got in the researches on automatic map compila-
tion, spatial data uncertainty,data quality controlling and spatial data mining
and knowledge discovery. New theories have been brought forward in this
field. Virtual realistic technology has been developed from theoretic research
stage to the application stage.

As an applied subject in the national economy, great achievements have
been got in engineering surveying. New instruments, new methods and new
technologies such as GPS, laser scanning & tracking, electric measurement
and other automatic measuring technologies have been developed. The appli-
cation of engineering surveying has been broadened and new areas such as
industrial surveying,underground pipeline detection, construction surveying,
digital city and industrial information system appeared.

For the purpose of marine surveying,it is necessary to collect information
and data in relation to atmosphere, hydrology, submarine topography, relief,
geology,gravity,magnetic force and see floor spreading through the integrat-
ed surveying in ocean space,including sea water and sea floor. Different types
of thematic maps are produced, which can be applied in economic develop-
ment, defense construction and science research. Great achievements have
been got in hydrography, measuring of marine gravity and magnetic force, air-
borne marine surveying technologies and marine cartography &. geographic infor-

mation engineering.

15. Aeronautical Science and Technology

With the development of Chinese economy. the role of aeronautical science and
technology is becoming more and more important. According to the forecast by A-
viation Industry Development Research Center of China in Sept. 2006, the passen-
ger airplanes of Chinese airlines will grow from 832 units in 2005 to 3366 units by
the end of 2025. The rapid development of China air transportation has brought a
vigorous requirement for aviation manufacture industry and aeronautical science
and technology.

In order to meet the requirement of economy development and defence con-
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struction, the government is paying more attention to aeronautical science and tech-
nology. It has set up a beneficial policy environment to prompt the development of
aeronautical science and technology. A hard-won strategic opportunity time is
coming up. Aeronautical science and technology in China is showing a posture of
strong requirement and rapid progress.

In recent years,China has seen many fruits in the field of aeronautical science
and technology. J-10 has been successfully delivered to the air force and formed ini-
tial operation capability. [.-15 Falcon trainer and the 4th FC-1 Fierce Dragon light
fighter have fulfilled their maiden flight. ARJ-21 has finished the detailed design
and started engineering manufacture. WS-10 Taihang turbofan aero-engine has won
its type certification. Y-9 has completed the structure detailed design. Chinese Avi-
onics and airborne weapons have achieved considerable progress. The successful
upgrade of MAG60 has resulted that it has been exported to 8 countries in 4 conti-
nents, including Africa, Asia,South America, and Oceania. Chinese UAVs and
lighter-than-air aerial vehicle have won fast development, too.

Up to now,Chinese military aircraft has leaped from the second generation to
the third generation. Chinese aero-engine has leaped from the second generation to
the third generation, from turbojet to turbofan, and from medium thrust to large
thrust. Chinese air to air missile has leaped from the third generation to the fourth
generation. Breakthroughs are continuously made in the aeronautical science and
technology research, including aircraft preliminary design, aerodynamics, struc-
tures, propulsion, flight control,avionics,airborne weapons,materials and manufac-
ture. The capability of aeronautical science and technology to support the develop-
ment of economy and defence is greatly enhanced.

However, compared with the advanced technology in the world, Chinese
aeronautical science and technology is still quite lag of time. During the period of
2005—2006 , Airbus has successfully developed A380 super large airliner. The forth
generation fighter F-35 of Lockheed Martin finished its first flight. The tilt-rotor
V-22 started its full scale production. The researches on UCAV , morphing aircraft
structure,laser weapons and scramjet have got some important achievements in the
foreign countries.

On the whole, the technology level of Chinese fighters is equivalent to the
third generation, which is one generation behind the newly built foreign fighters.

China has only mastered the technology of medium and small transport aircraft,and
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hasn’t grasped the technology of large and super large transport aircraft. In the
mean time,in many fields such as aero-engine,avionics,and materials, China is also
behind the developed countries.

In order to catch up with the technical level of advanced country,Chinese gov-
ernment should take more effort to support aeronautical science and technology.
The government should concentrate all resources of the country to secure the suc-
cess of the development of Chinese large aircraft, which will pull the development
of aeronautical science and technology. It should enhance industry management and
make strategic plan to improve the efficiency of scientific research. In the mean
while, more aeronautical science and technology infrastructure should be construc-
ted to support the exploration in the frontier field,and upgrade the ability of aero-

nautical science and technology innovation.

16. Metallurgical Engineering and Technology

Upon entering the 21st century,Chinese steel industry has made high speed devel-
opment,and especially in 2005 and 2006, two historic heights were created as 300
million and 400 million tones respectively. At the same time, process optimization of
iron and steel production achieved remarkable progresses in high efficiency,low en-
ergy consumption and environmental protection. Because of all these progresses,i-
ron and steel production is developing towards the direction of sustainable develop-
ment, especially recycling economy for the society and common people’s life.
There are three aspects in the development of metallurgical engineering and
technology. One is the new concept on recycling technology and equipment in iron
and steel manufacturing processes which is guiding the design,construction,opera-
tion, regulation and management of our new iron and steel bases,and speeding up
the adjustment and technological advancement of old enterprises. The second one is
to implement this concept and make it to be realized,i. e. ,theory and process crea-
tion for high cleanliness steel, high homogeneity and ultra fine grain steel produc-
tion, etc. Based on these creations,excellent ductility and ultra high strength steels
have been produced quantitatively. The third one is the introduction and digestion
of thin slab casting and rolling technology. It is a frontier achievement with Chinese
characteristics. China has become one of the best countries which have the thin slab

casting and rolling technology.
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At the same time, main branches of metallurgical engineering and technology
also have made obvious progresses. They are:

+ Physical Chemistry in Metallurgy has made big progress in solution and
phase diagram theories, examination of metallurgical melts, oxygen controllable
metallurgy,material physical chemistry and metallurgical electro-chemistry.

« Theoretical study on Metallurgical Reaction Engineering. 21 volumes of
Metallurgical Reaction Engineering Series have been published. It reflects the
comprehensive level of science in this area.

« Low grade iron ore dressing theory. Technologies in iron beneficiation and
de-silicon of low grade magnetite and hematite have reached the world advanced
levels.

» Great progress in theory and practice has been made in hot metal pretreat-
ment study. China has become the country in largest pretreatment quantity in hot
metal pretreatment and magnesium desulphurization. Besides, econo-technological
indexes in magnesium desulphurization and pure CaQ stirring desulphurization are
on the top level in the world.

« Systematic optimization energy saving in metallurgical thermal energy engi-
neering. Regeneration and double preheating combustion technology for fuel and
combustion assisting air now is widely used in ladle, hot blast stove and reheating
furnace of rolling mill. Recovery and utilization on surplus heat, pressure and met-
allurgical gas and electric power generation, low nitrogen combustion, etc. are all
made big progress.

 Scale up with high efficiency in iron sintering, palletizing as well as blast
furnace. Long service life blast furnaces with campaign life of more than 15 years in
China have entered the advanced array in the world. High hot blast temperature,
low oxygen enrichment and high PCI ratio have been realized in many large blast
furnaces. Rotating Hearth Furnace for DRI has made preliminary results in the pi-
lot plant trails. Full time bottom stirring of BOF with slag splashing,intelligent fi-
nal point control of BOF,intensive smelting technology and rationalization in elec-
tric power operation of EAF,vacuum and non-vacuum refining of liquid steel, high
efficiency continuous casting, electro-magnetic casting, micro-alloying technology
for high performance steel products, etc. are all made good results. Besides, com-
mercial production of vanadium nitride, full burden preheating technology for ferro-

alloy production are also obtained better development.
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+ Advanced technology in steel rolling, typically, the systematic process tech-
nology and product mix optimization in thin slab casting and rolling.

« Metallurgical machinery and automation. Technologies and equipment in
heavy plate production, continuous rolling of hot strips,large and wide strip pick-
ling and cold rolling integrated process and technologies have made remarkable re-
sults.

Another sign reflecting the above mentioned achievements in the development
of metallurgical engineering and technology is technical exchanges, for example,ac-
ademic paper and book publication. From 2001 to 2005, there were 2 second grade
achievements in metallurgical engineering and technology awarded by the govern-
ment in the name of National Invention and 17 awards were issued in the name of
National Science and Technology Progress including 2 first grade awards. In 2006,
there are 2 National Invention awards and 3 National Science and Technology Pro-
gress awards(including one first grade award)issued by government.

though remarkable progresses have been made in metallurgical engineering
and technology for Chinese steel industry, there are still gaps existing with interna-
tional advanced countries. More importantly,it is the present situation on the co-ex-
isting of advanced and backward technologies and the imbalances in research and
invention results with their applications. Because of these, the further development
of metallurgical engineering and technology is affected and limited.

The main direction of the further development of metallurgical engineering
and technology is to push forward,optimize and utilize the new concept of recycla-
ble iron and steel process technology and equipment,and further deepen the inte-
grated creations and theoretical creations. It should be emphasized for the combina-
tion of new philosophy and technology. It should focused on researches in smelting
reduction, hydrogen reduction, full continuous smelting and solidification process.,
optimized energy consumption structure and environmentally optimized ecological
industrial zone, etc. High efficiency, compact,low energy consumption and low cost
technologies should drawn more attentions. High technology content and high value
added product development is our task based on customer technology updating. Ai-
ming at clean production,intelligent production,recycling economy,ecological chain
production, etc. The development of metallurgical engineering and technology will

play a most important role in supporting our national economy.
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17. Chemical Engineering

Chemical engineering is the branch of engineering that is concerned with the chan-
ges in terms of substance transformation, conformation and composition occurred in
industrial chemical processes and other relative processes,as well as the design,op-
eration and optimization of the plant and machinery used. Over a period in the late
19th to the late 20th centuries, the evolution of chemical engineering went through
two development stages: the unit or simple operation development, as well as the
development of mass transfer,heat transfer,momentum transfer and reaction engi-
neering. In the late 20th century, the production processes for chemicals with spe-
cial purposes and market demand were restricted due to the increasingly strict re-
quirements for environment protection. Then, the chemical engineering comes to a
new era for its development. Some scholars thought of the time-space multi-scale as
the characteristic of its new development stage.

This report demonstrates the progress in chemical engineering in our country
through ten typical significant achievements obtained in recent two years as shown
in the followings: Dkey equipment, processes and advanced control technologies of
cracking furnaces for large-scale ethylene production with the self-dominated intel-
lectual property rights; @the complete set of aromatics complex process technolo-
gies; @the complete set of caprolactam process technologies in which the magneti-
cally stabilized bed reactor is the self-developed and characteristic technology; @the
complete set of large-scale ethylbenzene/styrene (EB/SM) process technologies;
®the complete set of large-scale process technologies for polypropylene and key
techniques for biaxially oriented polypropylene ( BOPP); ® the complete set of
large-scale process technologies for polyesters; @ microbiological technology for ac-
ryla-mide production and biological technology for 1, 3-propanediol production;
@®the complete set of large-scale biomass ethanol process technologies and tech-
niques for dehydration of ethanol to ethylene; () significant breakthrough of coal
gasification and coal-to-oil liquefied technologies, successful development of large-
scale uniform reactor for methanol,and demonstration plant with an annual capaci-
ty of tens thousand tons for conversion of methanol to olefins(MTO) ; @the cata-
lytic cracking process for maximizing iso-parafin (MIP).

In order to fulfill the sustainable development of national economy and

strategic needs for chemical engineering, several key technological issues are
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needed to be solved in our chemical engineering field:first,finding engineering
solution for new catalytic reaction technologies in some key aspects;second,
developing technologies for reducing and utilizing greenhouse gas; third,
speedy development of chemical use of biomass; fourth, promoting utilization
of low value resources;fifth, strengthening R&.D of chemical process intensi-
fication technology; sixth, developing practical clean production processes
along with energy-saving and water-saving technologies; seventh, solving
difficulties for integration technology of coal chemicals and petrochemicals;eighth,
development of industrial chains-centered systematic engineering technology; ninth,
speeding up to set up and improve the safe detection criterion and evaluation sys-
tem for chemical plants and products; tenth, developing advanced manufacturing

technologies for large-scale chemical equipments and machinery.

18. Civil Engineering

It is well-known that China now boasts the largest construction industry in
the world, which is,however,affected by the urbanization process of the coun-
try. According to surveying-collected data on the national and personal in-
comes in developing countries, the incremental speed was very slow at the
first stage of the urbanization process. When the urbanization ratio reaches a-
round 30% ,there is a turning point,after which the national and personal in-
comes increase sharply. In 1999, the urbanization ratio in China reached 30.
9% ,and jumped to 36. 2% in 2000. In 2005, it reached 42. 99%. In other
words,China is at the starting point of an accelerative urbanization process,
and the national and personal incomes are predicted to increase accordingly.
Over this period,it is expected that a large amount of population would mi-
grate from rural areas to urban areas,in which case infrastructure growth and
residential development would be absolutely necessary. For example, it has
been recognized that the transportation infrastructure is the greatest bottle-
neck to economic development in China. Since the 1980s the development of
an integrated transportation system (which includes railways, highways, wa-
ter carriage and airlift) has been proved to be the priority of national economic
development.

Although China’s Gross Domestic Product (GDP) ranked the fourth in
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the world in 2005, China’s Growth Competitiveness Index dropped. From a
Report on the World Economic Forum’s 2005—2006 Global Competitiveness,
among 117 countries, China ranked the 49th. China’s global competitiveness
was limited by barriers to its development: growing population,limited ener-
gy resources,education,and pollution.

There are 1. 3 billion people living in China, but considerable discrepancy
exists among the population distributed in northwest and southeast regions in
terms of their annual income. The personal income in southeast China is over
20 times what it is in northwest China. There were 120 million farmers mov-
ing from rural to urban areas in 2004. Most of these relocated farmers are now
working as construction laborers. It is rather a challenge for this particular popu-
lation to retain medical insurance, living conditions,annuity,and employment.

China’s limited energy resources are a strategic bottle-neck for both the
population and national development. The personal adoptable energy is less
than that of the world. In 2000, the owning amount of personal adoptable pe-
troleum,natural gas,and coal in China amounted to 11. 1% ,4. 3% ,and 55.
4%, respectively, lagging far behind the world averages. Nevertheless, the
consumption of energy resources is increasing. As the personal income in Chi-
na increases, the consumption of petroleum increases correspondingly. The
annual consumption of petroleum is predicted to reach 400 million tons by
2020. By the time, nearly 60% of petroleum products will have to be impor-
ted. China produced more than 349 million tons of steel in 2005, accounting
for almost 1/3 of the total world steel production. However, its energy ex-
haustion per ton turned out to be 30% higher than that of the developed coun-
tries. According to statistics,in 2005, China produced 1 060 million tons of ce-
ment,which required 1 060 million tons of limestone, 159 million ton coal,and
116 billion kWh electric powers. Following this trend, the limestone in China
will be exhausted 25 years later. The Limitation of construction materials is a
big challenge for the construction industry in this country. With limited re-
sources,energy and resource conservation is critical to China’s development.

In comparison with other countries, the average education level in China
is still lower, a fact which directly affects the quality assurance and quality
control of China’s construction. In China, the quality of construction-industry

employees is lower than that of other industries. Almost 80% of the employ-
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ees working in the construction industry are farmers, who used to be engaged
in farming in the vast rural areas, with its total coming to approximately 32
million. A large number of these farmers migrated to cities, looking for jobs
without necessary technical education and training. To retain construction
safety and quality,it is necessary to provide them with appropriate vocational
education and training.

China’s recent efforts for sustainable development are considered a good
example for other developing countries. Following recent years’ sustainable
development, the health of most people is improved. However, these improve-
ments may be counteracted by the growing pollution problem caused by devel-
opment. According to an environmental survey conducted in 118 cities in Chi-
na,it is estimated that the groundwater of 64 % cities has been badly pollu-
ted. At present,the ecosystem of water system in the whole country is degen-
erating. It is one of the government’s big challenges in this country to protect
people’s health in the face of a growing industrial economy.

China’s development and urbanization is inevitable. At present, the Chi-
nese people are working hard to build a moderately well-off society in an all-
round way. Set not long ago was the main targets for China’s economic and
social development from 2006 to 2010,in which the principal economic goal is
to double the 2000 per-capita GDP by 2010 on the basis of optimizing its
structures,increasing economic returns and reducing consumption and to sub-
stantially enhance the resource utilization ratio,and by 2010, reduction of the
2005 per-unit GDP resource consumption by around 20 percent is expected to
be achieved. To attain this target, China, guided by the scientific concept of
development with people first, overall coordination and sustainable develop-
ment at the core, will promote an overall development of its economy and soci-
ety. In civil engineering.the above-mentioned challenges from both nature and
society will have to be considered, with priority concentrated on sustainable
development.

After discussion on the development trends of civil engineering from
technical points of view, some measures on sustainable development are em-
phasized ., which run as follows: (1) to enforce a legal system and to standard-
ize government functions; (2)to make strategic scientific and technical plans;

(3)to insure the quality and safety and to clutch the education and training;
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(4)to increase research funds and to enforce the transition from fundamental
research to application; (5)to develop information technique in civil engineer-
ing,and (6)to pay more attention to engineering data accumulation.

China is currently in a period of expansive development,but is also faced
with many challenges. In order to pursue successful,sustainable development,
the country must plan for long-term education in regard to its construction in-
dustry,and long-term maintenance of its material resources. If the country
succeeds in building an organized, high quality construction industry, then,
China will, hopefully,be on her way to be a good role-model for other develo-
ping countries and worldwide construction practice. It is expected that the

new century should be a good time for China to contribute more to the world.

19. Textile Science and Technology

This paper points out that the textile industry takes up an important position
in the national economy of China due to its significant role in satisfying the
needs of the people of the country as a whole in terms of textile consumption,
earning foreign currency and solving the problem of employment. In this pa-
per,an introduction is given with respect to the background of global econom-
ic development and the developing trend of China’s textile industry, summing
up the developing trends in the textile science and technology at home and a-
broad,having a review on recent progresses and achievements of the textile
science and technology sector by sector in this country,including chemical fi-
ber,modification of natural fibers, cotton spinning, wool spinning, bast fiber
spinning, silk, knitting,nonwoven and industrial fabrics,dyeing and finishing,
textile machinery,and garment manufacture.

With respect to the manufactured fiber industry, the independently-de-
veloped complete set of technology and equipment for polyester and rayon fi-
bers including staple and filament have greatly enhanced the all-round level of
technology and market competitive power of the industry. A breakthrough is
also made in high performance fibers such as aramid fiber,super-high tenacity
and high modulus polyethylene fiber and aramid sulfone fiber.

Application of plasma technology,ultrasonic, bioenzyme and genetic engi-

neering to modification treatment of natural fibers such as cotton, bast fiber,
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wool and silk has improved their serviceability.

In cotton spinning,a big progress has been made in raising the quality
and efficiency of traditional ring spinning, for instance, crimp free production
in preparation,extensive use of combing process and production of knot free
yarn by automatic winder. Home made novel spinning machines and shuttle-
less looms, such as rapier,air-jet,and water-jet looms, exhibit great advances
in technology. A range of fruitful results are obtained in nonwoven and indus-
trial textile and diversified processing techniques,and related equipments have
been developed along with a series of products badly needed in civil engineer-
ing,agriculture, medicine and health-care,and national defense.

As for dyeing and finishing engineering,new breakthroughs are made in
the fields of shortened pretreatment process of fabric,high-efficiency,low en-
ergy consumption and eco-friendly dyeing technique,computer color measure-
ment and computer color matching,and functional finishing with a view to en-
hancing fabric performance and added-value.

An analysis given in this paper of the existing problems and drawbacks in
the development of China’s textile science and technology points out that the
overall technological level and innovative capabilities are relatively low; core
technologies with independent intellectual property right are inadequate; add-
ed-value of products is not high; environmental protection and clean produc-
tion technologies still lag behind. In consideration of these problems, the di-
rections and specific goals of the development of the textile science and tech-
nology of China during“the 11th Five-Year Plan” are set forth,i. e. , (1) to
meet the market requirements in individuality. diversification, comfortable-
ness.fashion and green;and (2) to take a new type of industrialization road to
push ahead the transformation of the economic growth and effect sustainable
development relying on technological innovation and progress. To this end,

specific measures and policy suggestions are set out.

20. Materials Science and Engineering

Chinese Materials Research Society(C-MRS) ,authorized by Chinese Associa-
tion for Science and Technology,has drafted this progress report on materials

science and technology (2006). The period covered in this report is basically
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2005—2006. The year 2005 is the last year of “the 10th Five-Year Plan” and
the year 2006 is the beginning of “the 11th Five-Year Plan”. At the same
time, this period is also the continuation and new starting of some important
China National Science and Technology Research and Development Pro-
grams,such as the“973”Program, “863”Program and the Commercialization of
High-Technology Program,etc. To them Materials Science and Engineering is
included as a major field. More important is that “The National Guideline for
Middle and Long-Term Plans for Science and Technology Development” has
been published officially in 2006, the importance of Materials Science and En-
gineering has been emphasized and some key issues have been listed such as
“New Principles and New Methods of Materials Design and Processing. ”

Materials Science and Engineering is worldwide considered as the foun-
dation and pioneer of the modern science and technology. Information Sci-
ence, Life Science and Materials Science are also considered as the frontiers of
modern science and technology. The most developed countries and areas, such
as United States, Japan and European Community, have made their research
and development plan on Materials Science and Engineering. For example the
National Nanotechnology Initiatives (NNI)of USA, the Nanomaterials Plan of
Japan and the Nanotechnology Plan of EC,etc.

The major contents of this progress report can be listed as follows:

1. Frontier Materials Science and Technology

(1)Nanomaterials: Since the NNI of USA published at the beginning of
the 21° century,nanomaterials as one of the most active areas of nanotechnol-
ogy have been developed very rapidly. According to the forecasting statistics,
to the year 2015 the nanotechnology products market will reach 1 000 billion
USD,among them the nanomaterials products market scale will be 300 —400
billion USD. The field of nanomaterials covers traditional materials (such as
metallic and ceramic powders: Fe, Ni, Co, Cu, Al, Zn, TiO,, SiO,, ZrO,,
Al,O;,Ca0,Fe,O; and Sb,O;,ete. )and high-tech materials(such as Cq, , Car-
bon nanotube, nanoelectronic materials, and nanobiomaterials, etc. ). The
Nanoscience and Technology Center has been established in China. The re-
search,development and commercialization of nanomaterials in China are well
supported by the government and other organizations.

(2) Information Functional Materials: This is a very important area of
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frontier materials. It covers Si and Si-based semiconductor materials, com-
pound semiconductor materials, high temperature wide gap semiconductor ma-
terials,information storage materials,information display materials, solid state
lasers and synthetic crystals materials, etc.

(3) Superconducting Materials: Both low temperature superconducting
materials (LTS) and high temperature superconducting materials (HTS) are
included. According to the statistics, to the year 2010 the application market
of LTS will be 74% ,and the HTS,26 % ;to the year 2020 the application mar-
ket of LTS will be 45% , while the HTS,55%. The main application field of
HTS covers magnets, cable, transformator, generator and SQUID, etc. During
the past years China has got some progress both in LTS and HTS. For exam-
ple, production line of annual output 150t NbTi ingot bar and production line
of BSCCO HTS tapes have been established in Western Superconducting Ma-
terials Co. in Xi’an,also MgB, and YBCO coating superconducting materials
have been arranged as the research and development priorities.

(4)New Energy Materials: Shortage of energy is a worldwide problem.
To seek and develop new energy materials is being emphasized all over the
world. Basically they are solar energy materials, wind-electricity materials and
components, Lithium battery materials, Nickel-Hydrogen battery materials,
fuel cell battery materials and transformation energy storage materials, etc.

2. Interdisciplinary Materials Science and Technology

(1) Biomedical Materials: This is a typical kind of interdisciplinary mate-
rials. It is a crosslink of materials, biology and medicine, etc. Because of the
huge population of China,only the disabled reaches 60 million, so the potential
demand and market of biomaterials in China is extremely large. During the
past years, the tissue inducing biomaterials and nanobiomaterials R&.D have
got some progress in China.

(2)Ecomaterials; This is also a typical kind of interdisciplinary materi-
als. It was proposed by R. Yamamoto in 1990s. Now it is becoming more and
more important and popular all over the world. It is especially important for
China, since it is very much related with China’s resource, energy, environ-
ment pollution and protection and materials reuse and recycling, etc.

3. Engineering Basic Materials

(1) Steels: China is the largest steel production and consumption coun-
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try,the annual steel output in 2005 reached 397 million t. Both the quantity
and quality of Chinese steel-making industry are improved remarkably. In the
field of new generation steels—*supersteels,”China has got a lot of progress,
for example, the yield strength of low carbon steel has been doubled and put
into production already.

(2)Cement: The annual output of cement in China in 2005 reached 1060
million t,ranked No. 1 in the world. Now the cement industry of China is fo-
cused on the quality improvement and the production scale up.

(3)Polymeric Materials: In the production and consumption of three ma-
jor synthetic polymeric materials(plastics / resins,rubbers and fibers) ,China
occupies a very important position, for example,the annual output of chemical
fibers in 2005 reached 16 million t,ranked No. 1 in the world. But the quality
of polymeric materials still needs to be improved.

4. Materials Common Fundamental Science and Technology

It covers materials design, computation and modeling, materials prepara-
tion, forming and processing and materials characterization, evaluation and in-
spection, etc. Some progress has been made in these areas in recent years in China.

Finally we would like to express our sincere thanks to the scholars and

specialists who assisted in finalization of this progress report.

21. Food Science and Technology

The advances in food science and technology and the development of the food
industry in China during the year 2005—2006 were reviewed in this report. As
the one of the basic industry of the national economy,and as the very impor-
tant linkage between agriculture development and national healthy promotion
the food science and technology was widely recognized as in the first position
in the past years. During the Tenth Five-Year Plan the gross value of food in-
dustrial output in China were risen in the rate 12. 7%, 16. 6%, 19. 7%,
25.9%,26.8% as compared year to year from 2001. It is shown that it

developed quickly. The average growth rate for the gross value was 20. 0%,
for the sales income was 18% ,and for the interest and tax was 17 %. At 2005
the gross value of food industrial output from the scale companies in China
was 2 034 483 million RMB. It means that the increase was 655 300 million
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and the raise rate 18. 5% higher than the goal 10 points of percentage. The

interest and tax was 336 526 million and the raise rate 24. 5%. Among which
the total interest was 123 468 million as the raise rate 25. 6%, the export

income 24 380 million USD as the raise rate 28. 84%. The favorable balance
of trade for imports and exports was reached 4000 million USD. The develo-
ping rate of food industry was higher than all other area in national economy
and become the quickest developing area.

The government thought highly of this national economy and people’s
livelihood involved discipline and organized scientists to do research work in
quite wide area. The achievements from “the Tenth Five-Year Plan” key
projects in the food science area could be shown as follows: 6 big technical
breakthroughs on the areas of cereal and oil processing., fruit and vegetable
processing, livestock fowls and aquatic products processing, forest products
processing, processing equipments,quality criterion and fast examine systemj;
10 marked progress on the areas of cooling meat, concentrating apple juice,
rice, energy transformation, rapeseed peeling and cool pressing, modified
starch dry processing, soybean lactalbumin, combined fruit preserving and
transporting service,standard and quality controlling and examining system,
wheat starch monosodium glutamate production;29 food safety fast examining
reagent boxes; 94 food safety fast examining methods; 25 related examining
equipments;and the “from farm to table”safety demonstrating system and
examining net for food contamination was cover 13 provinces (cities). The
results from above projects shown that not only having great achievement in
the basic theory and academic point but also promoting the food industry
forward a big step.

The fast development in food industry was due to the contribution of the
universities and research institutes in this area. More young generation came
from universities including graduate students, masters and doctors as the
result of the development of universities participated to food research and
engineering and gave new power to the area. The teachers, researchers and
graduate students in universities did a lot of best work. Five prize owners “sea

M

cucumber autolysis enzyme and its application,”*“important sulphureous food

M

perfume synthesis,”“rice and its byproduct deep processing technique for ap-

¢

preciation,”“citrus processing technique and commercialization,” “enzymatic
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oligoxylose production from corncob” were representing the research level in
this area and promoting the development strongly as shown in economic
effect.

The paper analyzed the shortage in both academia and technique in food
discipline as compared with advanced countries and gave suggestions. We
believe that with the government thinks highly in this field with good
policy the professors in the universities and the engineers in the industry will
do their best to push the field forward to fit the requirement of the great task

“National Rejuvenation. ”

22, Agricultural Science

This report,on the basis of defining the concept and connotation of basic ag-
ronomic subject,retrospects the development of basic agronomy in the begin-
ning, the tortuous and destroying, the resuming and developmental, and the
reforming and adjusting stages since the foundation of the People’s Republic
of China. The four stages have laid a solid foundation for the development of
basic agronomy.

Basic agronomy plays an extremely important role in the development of
science and technology,economy and society. It is the significant guide line to
scale the level of scientific research of the nation. New concepts, theories and
methods of basic agronomy are dynamics to promote progress and innovation
of agricultural science and technology. Orientational observation and basic da-
ta accumulation in basic agronomy are scientific basis of macro policy-making
of the nation. Basic agronomy is so important that it can be used to train high-
ly qualified men of ability and improve the level of agricultural education.
Transforming and popularizing the research fruits of basic agronomy subject
may accelerate the development of agricultural and rural economics in a con-
tinuously stable and healthy way.

Since the founding of new China, especially since the reforming and
opening up,great changes have taken place in the research of basic agronomy
in the amplification of research institutions, the enlargement of the scales of
groups,the improvement of experimental conditions and international co-oper-

ation and communication. In different phases of history, basic agronomy has
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been emphases of the national programs of science and technology. Since the
sixth five-year plan (from 1980 to 1985) many programs concerning agricul-
tural research such as Key Technologies R & D Program, Hi-tech Research
and Development Program of China (“863” Program), National basic Re-
search Program of China (¥973” Program)and R &. D Conditional Construc-
ting Plan have been launched by the nation. More funds from the above-men-
tioned programs have been invested into basic agronomy and its sub-subject,
namely,crop genetics breeding, crop nutrition science,agricultural entomology
and plant pathology,agricultural microbiology,agricultural molecular biology
and biotechnology, agricultural biological physics, agro-meteorology, agricul-
tural ecology and agricultural information science.

It is worthwhile to point out that based on the need of the nation and the
existent research work results, unprecedented significant research fruits that
are of great scientific value have been obtained in the field of basic research
that is used to clarify natural phenomena, characteristics and laws as well as
in the domain of basic application research that is used to produce products,
and make technical inventions in technology and systems. According to the
statistics,27 items of prizes for national award of agricultural achievements,
18 items of special grade prizes and first grade prizes for National Award of
Technique Invention, etc. were awarded from 1949 to 2005. These achieve-
ments were of high level of science and technology. They enriched and devel-
oped basic agronomy and brought about great social and economic benefits by
being transformed and extended directly and indirectly.

with the rapid development of modern science and technology,especially
the penetration of basic sciences such as mathematics, physics, chemistry, as-
tronomy,geography and biology into agricultural sciences,new characteristics
and trends have appeared in the research of basic agronomy since 1990s. Com-
bined more and more closely, basic agronomy, agricultural science and tech-
nology,and production have become incorporated and integrated. It tends to
become evident that basic sciences have penetrated into basic agronomy so
that new frontier scientific subjects,intercrossing subjects and synthetic sub-
jects come into being continuously. Basic agronomy is developing microcosmi-
cally and macroscopically and with the help of modern experimental tools, the-

ories and methods, modernization of investigating means has been realized in
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the research of basic agronomy. There are competition and co-operation,inter-
communication and restriction in the international research of basic agrono-
my, which makes situation complicated. Transforming and extending of the
research achievements in basic agronomy will make contributions to solving
the food shortage problem of the world population fastigium.

In order to accelerate the development of basic agronomy,it is necessary
to carry out the scientific guidelines of “independent innovating, keystone
spanning,supported developing,and leading to the future,”deepen further the
reformation of scientific system,establish a highly qualified and efficient basic
agronomy research group that fits for socialism market economy and the basic
agronomy laws,and speed up establishment of the key state laboratories and
modern experimental research bases of basic agronomy under the guidance of
the great thought of “the Three Represents” and scientific development out-
look. It is imperative to accelerate the international co-operation and commun-
ion of basic agronomy, greatly increase the scientific investment into basic ag-
ronomy in order to raise the basic agronomic investment from 6% of all the
agricultural scientific investment in 2004 to more than 12% in 2010. It is also
essential to create favorable exterior environment for continuously stable de-
velopment of basic agronomy, keep the stability and continuity of research
plans,encourage the innovation of academic ideas, build up good style of stud-
y,improve the living standard of researchers, and amend the achievement a-
warding system. The implementation of all the correlative policies will cer-

tainly redound to the continuous development of basic agronomy.

23. Forestry Science

This report gives a review on the progress made in the past,and on the cur-
rent status of forestry sciences with particular relevance to China. The pros-
pects of future development trends of forestry sciences also presented. This
review, concerned with 13 major disciplines of forestry sciences,is conducted
with a view to analyzing strengths, weaknesses, challenges and opportunities,
existing problems and related countermeasures. The disciplines discussed here
are involved us the following: forest ecology,forest soil science, forest-based

plant science, forest genetics and tree breeding, forest silviculture, forest
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health,forest management,landscape architecture and ornamental plant horti-
culture, water and soil conservation, desertification combating, wood science
and technology,chemistry of forest products,forest economics,and urban for-
estry.

The development goals of forestry sciences in China are to speed up the
development of forestry science and technology, with focus on the central
tasks of forestry development; to ensure the quality of forestry ecological
programs through science and technology innovations; to increase scales and
profits of this industry through technological development,thus allowing for-
estry sciences and technologies of China to reach an advanced level in the
world towards the middle of the 21st century.

The development strategy of forestry sciences in China in the next 50
years is recommended as follows: (1) further strengthening researches in
basic sciences and high technologies to improve the quality of researches and
capacity of innovation, while keeping well-balanced between different research
areas in terms of basic and applied sciences; (2) paying attention to research
on and development of key technologies for major national forestry programs
and development of forest-based industries; (3) intensifying technology
transfer to allow research achievements to be integrated with and applied in
operational practices as quickly as possible so as to accelerate and improve
forestry development; (4) Strengthening capacity building of forestry educa-
tion/research institutions to improve the capacity of continual innovations in
forestry researches; (5) broadening international cooperation to improve
institutional construction.

With an analysis of existing problems and overall situation of forestry
sciences in China, the following measures are recommended: (1) strengthe-
ning overall arrangement with careful planning of development of various dis-
ciplines, optimizing allocation of science and technology resources; (2) in-
creasing input in researches into basic sciences so as to provide an gratifying
conditions for development of different forestry disciplines; (3) improve hu-
man resource development to produce highly qualified forestry research con-
tingent; (4) stepping up knowledge renewing and technology innovation, re-
inforcing accumulation of science and technology achievements.

In the foreseeable future, the world as a whole will continue to attach
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much importance to solving problems related to development of forest re-
sources, protection of forest ecology and efficient utilization of forest re-
sources. Protection of forest ecology and impacts of global climate changes
would be hot spots in forestry researches in future. Researches on timber and
non-timber forest products would continue to be restructured, theories and
methodologies of sustainable forest management would go on being a major
area for researches, and technology development would be regarded as a top
priority for forestry researches. More specifically, priorities of future research
would be given to the following areas: (1) mechanisms and rehabilitation of
degraded ecosystems in ecologically fragile areas; (2) conservation and sus-
tainable management of natural forests; (3) forest genetics and biotechnolo-
gy; (4) development of short rotation industrial plantations and precious-tim-
ber plantations; (5) mechanisms and control of biological invasions; (6) for-
est resources monitoring , management and information technology; (7) urban
forestry; (8) wildlife protection and nature reserves; (9) relations between

forest and environment deterioration.

24. Fishery Science

Fishery,a synthesis and applied scientific subject on the national level, is
involved in research and exploitation of the resources of aquatic organism to
guarantee the substantial utilization. It is also correspondingly called aquacul-
ture, which is considered one of an important part of agriculture. It boasts
distinct functions in improving industrial structure of a country, increasing
income of peasantry, guarding against any hazards to retain the food safety,
optimizing people’s meal structure and enhancing the quality of farm product
to become more competitive when in trade of exportation.

The gross production of aquaculture and fishing continuously takes up
the first position in the world for sixteen years in a row. Its production models
also change from emphasis on output increase to quality, while paying much
attention to substantial utilization of resources. The aquaculture and fishery
science and technology have made tremendous progress with fishery develop-
ment; the contributive rate of the science is more than 50% in the area of aq-

uaculture. The main aspects of 2005 to 2006’s progress on aquaculture science
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and technology are as follows.

Aquatic biological breeding technology achieved an important break-
through and so did special fish artificial reproductive technology. A new breed
of tilapia and some selective strains of cultural fishes and other aquatic or-
ganisms developed in such a way that China became an advanced country in
fish breeding field. Cage culture in open water with anti-stormy and factory
cultivating land-based aquaculture technology developed rapidly,leading to an
acceleration of intensive cultivation of aquaculture. Non-public harmless,
healthy and standardized aquaculture technologies were comprehensively de-
veloped, with various aquaculture models founded and optimized. Studies of
nutrition food for younger marine fish made an important progress to improve
feed exploitation in aquaculture in terms of high quality,more efficiency, safe-
ty and environmental protection. Research on and exploitation of ocean fishery
resources has effected an significant achievement, providing national ocean
fishery industry with a reserved fishing space. Progress made on the resource
conservation techniques brought about improvement of the status of resource
environment in the vast offing. Refrigeration techniques for aquatic products
also rapidly developed. And fresh keeping of marine fish came up to the world
advanced level. Fishery database and information system with higher useful
value were established,laying a foundation for the further development of en-
gineering and digital fishery.

Compared with developed countries in fishery,the predominance of China
lies mainly in the model diversification and maturing technology of cultiva-
tion; but she is devoid of systemic basic research and desirous to reach ad-
vanced level of utilization of the resources and processing aquatic production.

The challenges facing Chinese aquaculture science are represented by
safety in aquatic production, ecological environment, up-to-date applied tech-
nologies in fishery,improvement in output-increasing model and protection of
fishing environment.

It is predicted that in the coming 5 to 10 years,aquacultural biotechnolo-
gy would achieve significant progress. The breeding of aquatic-animal would
make remarkable breakthrough. Healthy and ecological aquaculture would be
a critical task in the future. High efficiency and product-increasing technolo-

gies would be exploited at a focal point. Nutrition metabolism of primary aq-
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uaculture animals would become a major systematical research field. Aquacul-
ture product safety and fishery resource conservation would still stay a major

challenge. And integral fishery information service would be extensively applied.

25. Medical Science

With rapid socio-economic development and increasing importance attached to
health, medical sciences and technology are moving forward at an unprece-
dented speed. In developed countries, health has become focus of attention.
The progress of medical research and pharmaceutical industry, and improve-
ment of public health emergency response and relief system are greatly push-
ing forward people’s health.

China has made great achievements in medical researches, epidemiological
studies,etc. ,in recent years,although a big gap still exists at an overall level,
compared with developed countries. In basic medicine.Chinese scientists have
successfully applied cutting-edge technologies in gene, protein, cloning, cell
and molecular biology in their studies,and have got innovative results. In the
prevention and treatment of major communicable diseases, breakthrough has
been made in the development of vaccines to prevent SARS, HIV/AIDS and
viral hepatitis,and China has,by the end of 2005, reached the goals of tuber-
culosis prevention and control set by WHO. Chinese scientists have conducted
a large number of large-scale epidemiological studies in chronic diseases,such
as cardiovascular diseases, hypertension,diabetes and blood lipid,and have ob-
tained a picture of the trends and risk factors of these diseases, and provide
reliable data for government in decision making for prevention and treatment.
New technologies have been extensively applied in medical practice. The ap-
plication of computer technology in medical imaging has made diagnosis faster
and easier, minimal invasive technology improved the curing effects. China is
in an effort to standardize the clinical practice of medical professionals.

The transformation of health care models is redirecting medical resear-
ches. Looking ahead, studies in basic medicine, particularly at molecular level,
which includes genomics, proteomics and transcriptomics (RNA), will be
further strengthened, the rise of reproductive medicine will lead the future

researches, the research and development of medical bio-technology and its
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application will be on a rapid rise, and special emphasis will be put on the
research on prevention and control of communicable diseases.

China is in a transitional period, with both opportunities and challenges lying
ahead. A huge population, sex disproportionality of new-borns, rapid process of ag-
ing,etc. are restraining the social development of China. In the meantime, China is
bearing the double burdens resulting from communicable and non-communicable
diseases,and even bigger indirect economic losses caused by emerging diseases. The
problem is projected to become worse in the 10~15 years to come.

China is also favored by opportunities in the development of medical sci-
ences. The stress on human-based sustainable and co-ordinated socioeconomic
development between mankind and nature has created favorable policy envi-
ronment; The transformation of health care models has expanded the scope
for medical research; The development of system biology has become the driv-
ing force of medical sciences; And health industry will lead the development of
bio-economic era.

Faced with both the challenges and opportunities, China has to make
swift and correct responses. It has set clear goals for its health cause, which
are to effectively control the growth of population and keep it under 1. 45 bil-
lion by 2020;to significantly improve reproductive health,and strengthen in-
stitutional capacity of diseases prevention and control to catch up with the
world’s advanced level;to mitigate the impact of diseases on health;to estab-
lish the health care system with Chinese characteristics, to bring down the
medical costs,and to reach the goal of “Health for All by 2020.”

To reach those goals and to catch up with the medical science and tech-
nology research of middle developed countries by 2020, appropriate strategies
and measures have to be taken. The key strategy is prevention based which
means that appropriate measures should be taken to prevent diseases before
their occurrences and to shift health resources from tertiary health care to pri-
mary and community health care. And the measures put emphases on expan-
ding the scope of research on population and health, strengthening research on
cutting-edge technology and international cooperation and giving full play to
innovation. The implementation of these strategies and measures has to be
taken into consideration of the transformation of health care models from

institutionalized medical care to community health care, integrations of
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resources,availability of human resources,domestic demands and the ongoing
program of “new rural cooperative medical care scheme. ”

The development of medical sciences is playing a strategic role in the co-
herent development of society. Assisted with technologies of disease preven-
tion and control, biology, safety monitoring, pre-warning, etc. ,» medical sci-
ences are saddled with three strategic missions. It has to,in the first place,
promote the coordinated development of society by strengthening research on
prevention and control of major diseases, ensuring reproductive health, pro-
moting health for all and community health care,and developing theories and
methodologies for research of Traditional Chinese Medicine (TCM).

The development of medical Sciences has to help increase the contribu-
tion of health industry to economy and to optimize adjustments of health in-
dustry by developing bio-technology industry,increasing production of TCM,
and developing new innovated drugs and medical equipment.

Lastly, medical sciences have to serve the national security, which include
population security, biological security,and food and drug safety.

Medical sciences are not developing on its own,it has to rely on institu-
tional support, intellectual support, financial support, legal support, system

support,and environmental support of the country.

26. TCM and Chinese Materia Medica

This report reviewed some important progress in Traditional Chinese Medi-
cine (TCM) within China and overseas according to academic and partially po-
litical publications in recent years. At the same time, the report proposed de-
velopment strategies of the discipline in future.

The discipline of TCM, which consists of traditional Chinese medical sci-
ence and materia medica,is one part of Chinese science and technology. In re-
cent years, particularly in 2006, the discipline has achieved great advances on
academic development, scientific research and medical services.

Following SARS, a severe acute respiratory syndrome, broke out in
2003,a number of studies on the treatment of SARS have been made. Prelimi-
nary results showed that integrative therapies with Chinese and Western

Medicines have efficacy in reducing symptoms and the increasing quality of
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life in patients with SARS. And then in 2005,a study on blood stasis pattern,
one of the syndromes defined by traditional Chinese medicine,and its therapy
named promoting blood flow and dissolving stagnation of blood was awarded
a first prize of National Progress of Science and Technology. The basic and
applicative research of Tongli Gongxia therapy in abdominal surgery was as
well awarded a National Invention Prize and a second prize of National Pro-
gress of Science and Technology. Other projects awarded second prize of Na-
tional Progress of Science and Technology were Research on application of
Yiqi Shengxian therapy in viral myocarditi, research and development of com-
pound arteannuin and its utilization in algid pernicious fever with chemical re-
sistance,and so on. In addition,achievements of Chinese medical research have
attracted an extensive attention from academic fields overseas. For example,
the study on effectiveness of GETO extract in the treatment of mild cognitive
impairment in community elderly listed in innovative therapies showing prom-
ise for Alzheimer’s disease shares spotlight with other three drug treatments
and one lifestyle-based intervention at first ever Alzheimer’s Association Pre-
vention Conference in 2005.

In 2006, “the 11th Five-Year Plan” of Chinese Medicine Development
was issued. The plan proposes ten projects to be preferentially developed in
the next ten years,and promises that Chinese central government will contin-
ue to increase investments into research of Chinese medical science and tech-
nology,to promote the modernization and internationalization process like in
the past. According to the Plan, TCM will go into an important development
period in the next five years. In this period, the disorder pattern,meridian sys-
tem,and earlier intervention and treatment of diseases will become key fields
of scientific research of TCM in our country. New therapeutic theories or
treatment measures or herbal recipes for disease will be emphasized on re-
search procedures as potential breakthrough point. Safety, efficacy, pharma-
cology and pharmacokinetics, nature of material medica or/and new herbal
drugs will be pursued in the next research projects. In addition,develop medi-
cal servicing and promote talent persons growing of TCM will be paid close
attention in the next years.

It is believable that this discipline will achieve more great advances in ac-

ademic development and research,and its services to people in the next years.
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27. Integrated Traditional Chinese and Western Medicine

Integrative Medicine (Integrated Traditional Chinese and Western Medicine)
is a newly rising discipline originated in China. Since the founding of the Peo-
ple’s Republic of China, the research on integrated traditional and western
medicine has been improved and expanded in various stages. Then the concept
of “Integrated Traditional Chinese and Western Medicine” was formed, and
became an independent academic discipline.

For a long time,the governmental authorities are doing their best to cre-
ate positive environment for the development of Integrated Traditional
Chinese and Western Medicine. The Regulations of the People’s Republic of
China on Traditional Chinese Medicine was adopted at the Third Session of
the State Council on April 2,2003. The State Administration of Traditional
Chinese Medicine of the People’ s Republic of China issued the document
named as “Suggestions on Strengthening the Work on Integrated Traditional
Chinese and Western Medicine” on December 5,2003. China government has
established special grant funding policies for traditional Chinese medicine and
integrative medicine. The special items on National Basic Research Plan and
“the 11th Five-Year Plan” showed that there are more funding sourcs to
strengthen the research on integrative medicine. Approved by the national au-
thority, The Chinese Association of Integration of Traditional Chinese and
Western Medicine has established the “Science and Technology Prize on Inte-
grated Traditional Chinese and Western Medicine. ” These regulations and
measurements fully and effectively guarantee the progress of Integrated Tra-
ditional Chinese and Western Medicine. Also the national survey conducted by
The Chinese Association of Integration of Traditional Chinese and Western
Medicine showed that more than 90 percent of medical workers regarded the
integrative medicine as necessary, and 71. 2% of patients were inclined to
accept integrated therapy. These demonstrate that Integrated Traditional
Chinese and Western Medicine have a solid social basis.

Integrated Traditional Chinese and Western Medicine have a well-organ-
ized academic structure in China. Not only universities and research institutes
of traditional Chinese medicine stipulated program for Integrated Traditional

and Western Medicine, but universities and research institutes of Western
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Medicine and other comprehensive universities are joining the project to im-
prove the development of Integrated Traditional Chinese and Western Medi-
cine. The Social organizations on Integrated Traditional Chinese and Western
Medicine are getting more and more powerful in the past five years. Up to
now, the Chinese Association of Integration of Traditional Chinese and West-
ern Medicine has 39 specialized sub-committees, 31 local associations and
nearly 40,000 members. Among them,6 branch associations were newly add-
ed in“the Tenth Five-Year Plan”.

Integrated Traditional Chinese and Western Medicine has obtained much
achievements, The pattern of diagnosis and treatment on Integrated Traditional Chi-
nese and Western Medicine have been found a wider application in clinic practice and
many achievements are obtained, More and more clinical practice guidelines for com-
mon diseases with the methods of integrative medicine have established or revised.
Many research projects on Integrated Traditional Chinese and Western Medicine have
been awarded the prize of National Science and Technology Development, especially
the research on Stagnation of Blood and promoting Blood circulation by removing
Blood Stasis was awarded the first prize of National Science and Technology Develop-
ment in 2004. More and more academic journals with high standards have published
results in Integrated Traditional Chinese and Western Medicine. A batch of effective
new drugs have been developed,and extensively used in clinics. These successes fully
demonstrate that the achievements of Integrated Traditional Chinese and Western
Medicine are remarkable. According to statistics,there are about 6 to 10 researches on
traditional Chinese medicine awarded the prize of National Science and Technology
Development every year in recent years,and among them,more belong to the research
on Integrated Traditional Chinese and Western Medicine.

The Academic exchanges of Integrated Traditional Chinese and Western
Medicine are becoming more active. The academic conferences of Integrated
Traditional Chinese and Western Medicine become the live and hot topic.
Take the Chinese Association of Integration of Traditional Chinese and West-
ern Medicine as an example, she organized nearly 40 domestic conferences
every year, and China Association for Traditional Chinese Medicine also or-
ganized many conferences on Integrated Traditional Chinese and Western
Medicine. On the other hand, the academic exchanges of Integrated Tradition-

al Chinese and Western Medicine is now taking place from a nation to the
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world. The Second World Integrative Medicine Congress convened successful-
ly in Beijing in 2002. More and more scientists in integrative medicine were in-
vited to attend the global conferences related to Integrated Traditional Chi-
nese and Western Medicine. Moreover,journals included in “science cited in-
dex,”as a platform of academic exchange on basic researches, had published
more and more achievements of Integrated Traditional Chinese and Western
Medicine originated from China.

The education and training system for personnel in Integrated Traditional
Chinese and Western Medicine is formed. Marked by the formal publication of
textbooks of Integrated Traditional Chinese and Western Medicine, the educa-
tion and training system for the personnel on Integrated Traditional Chinese
and Western Medicine is basically formed. More and more special departments
and/or specialties for integrative medicine have been structured in different
institutions with diversified education and training patterns. Also the continu-
ing education system in integrative medicine has made big strides in the past
five years.

The development of Integrated Traditional Chinese and Western Medi-
cine in China promotes the development of Integrative Medicine in the World.
In the last ten years, the application of complementary and alternative medi-
cine is rising up all over the world and the Integrative Medicine is heating up
and getting more and more popular. The scientists in USA, Britain and other
developed countries have been engaged intensive study in Integrative Medi-
cine.

There are also some problems in the development of Integrated Tradi-
tional Chinese and Western Medicine. As a newly branch, it still faces some
problems, including misunderstanding in both traditional Chinese medicine
and integrative medicine,lacking funding support from governmental authori-
ty,higher quality research team not formed,and not enough higher quality re-
search achievement obtained.

The development of Integrated Traditional Chinese and Western Medi-
cine has represented one of the tendencies of the future in biomedicine. It
would be reasonable to believe that Integrated Traditional Chinese and West-

ern Medicine will make faster and better development in the coming years.
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28. Pharmacy

This report gives a review on the development and current progress of phar-
maceutical sciences of China in 2006, and the prospect in which these progres-
ses are going to be applied. With the quick development of biochemistry and
bio-technology and improvement of research level, the ability of an originally
new drug with self-owned intellectual property rights increased gradualy,and
fruitful results were achieved. The successes of pharmacochemistry are amaz-
ing, and new achievements emerge one after another. Research and develop-
ment of new drugs with self-owned intellectual property rights go ahead
smoothly. Some new viewpoints and some chemistry information sciences
show highlight aspect,whose diverged new subjects,such as nanotechnology,
drug delivery system (DDS) for bio-drug. etc. are the brightest points in
2006. Drug safety has aroused wide attention in all aspects of the society. Mo-
nitoring system of adverse drug reaction has been preliminarily built up,and a
number of case reports are increased in recent years. Pace of the information-
ization on ADR data speeds up,and the report system of ADR in the whole
country has been set up, providing scientific data for decision-maker of drug
policies and lines to refer to. Clinical pharmacy has been comprehensively de-
veloped, whose advantages are advised to provide integrated pharmaceutical
care to patients. Pharmacy information system of hospital has caught much at-
tention. The pharmaceutical care informationization and intelligentification
have been rapidly established,making it available for patients to use electron-
prescription and single-dose packer in this country. Under nation’s big and
powerful supports, traditional Chinese medicine engineering is extensively
correlated with technical cooperation network, constituting a national engi-
neering center of traditional Chinese medicine,and also an experimental center
and associated institution from Eastern to Southern part of China in 2006,
which will facilitate the modernization of Chinese traditional drugs. Presently,
the research on Chinese medicine finger prints becomes one of the key tech-
niques for component analyses. Drug analytical techniques will be more impor-
tant to apply for “-omics” research, including genomics, transcriptome, pro-
teomics and metabonomics. The rapid drug analysis technology has been rap-
idly improved, including TLC, NMR, MS and HPLC techniques. Break-
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throughs in connection with man-made cultures of medicinal plants have been
made, whose examples are Radix Ginseng,Cortex Eucommiae, Rhizoma Gast-
rodiae, Radix Astragal. In addition, Bulbus Fritillariae Cirrhosae, Herba
Cistanches have achieved by semi-works production. Research about another
general traditional drugs’ chemical and effective constituent has attracted at-
tention as before. The research on lower plants, for example moss,lichen, fun-
gus (including endophyte) have aroused adequate attention and successfully
stepped out the first pace. High-flux, high quality active screening technology
become an important tool to discovery a new activated nature product. Moreo-
ver,the fields of geriatric pharmacy and pharmaceutical administration gained
interesting progresses,as well.

Discrepancy still exists in the ability to discovery new drugs between de-
veloped countries and developing countries like China. The medicine industrial
structure is found not reasonable,in which problems arising from pharmaceu-
tical manufacturers being redundant, small-scaled, scattered and in disorder
have not been solved at all. We do not own any top enterprises capable of tak-
ing up a position in the drastic strong international competition. The system of
creative a new drug is unsoundness,and ability of creativeness independent is
frail. Research investment amounts only to about 1. 02% in all market incom-
ings. And normalizations to clinical evaluation of a new drug have not gained
the international consent, which makes us lose their chances to collaborate
with international drug research community. Although China boasts her own
characteristics and merits in terms of drug industry, yet they have not been
made full use of to date. The key to the research on new drugs are to effect
changes in mainly independent creation in combination with imitation.

System innovations are attributed to the protection of techniques. Reor-
ganization and management of utilizing national resources including enterprise
research enters have to be re-evaluated. It is highly necessary to build up some
platforms for new drugs to be developed in target research and then trans-
ferred to market. Actual market demands should be first put into considera-
tion when developing new drugs. Trends on biochemistry and bio-technology
research in the future would include the following aspects, such as using ge-
netic engineering technology to produce bioactive substance that are scarce in

natural environment or hard to be acquired; secondly, making use of protein
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engineering for leading compound discovery such as antisense oligonucleotide
drug,which is improved; thirdly,applying the research results of human gene
programmer to developing bio-technological drug is also improved. In contrast
with the traditional research fields, pharmaceutical research is,in general, fo-
cused mainly on microcosmic, interdisciplinary, and combinated biology; ap-
plying more updated research results to some important scientific domains.
New preparations will arise from species and tracking discovery and then be
transformed to a new-technology,integrated creativity system,combined crea-
tivity ability and serialization new species. In the future, much attention
should be paid to strengthening research on reasonable drug usage,supplying
information for drawing up national drug policy, strengthening research on
and monitoring of traditional Chinese medicine safety, strengthening training
and dissemination on ADR report,improving quality of clinical ADR report,
reinforcing the use of available ADR information and other data,analysis,and
evaluation, utilizing pharmacogcnomics and proteomics to guide clinical drug
usage. Enhancement of independent intellectual property rights lies in protec-
tions of original new drug. Enhancement of research on functional gene,tran-
scription, proteomics, metabolomics, metabolic engineering and stoichiometry
that the metabolic analysis become potential. Utilization of modern analytical
chemistry and biological technology to develop a traditional evaluation system
adapt to traditional medicine. It has been a new field to discover a new drug
from marine resource for new drug research. And microcrystalline,active new
skeleton chemistry, fungus medicine component, Chinese medicine and its
pharmacodynamic basis are the principal tendency in the future. We should
carry out community health service as proposed for the sake of taking medical
care of aged people,and strengthen reforming medicine scientific supervision,
drug price system,drug distribution system,medical institution pharmaceuti-
cal administration, pharmacy personnel qualification system and legislation

and so on.

29. Biomedical Engineering

Biomedical engineering (BME) is an inter-disciplinary field, which integrates

the principles and methods of engineering sciences with that of life sciences to
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understanding the laws of life, maintaining and enhancing the healthcare of
human being. It has been rapidly developed with the need of modern medicinal
advancement and medical devices development since 1960s.

During the last four decades, by merging into modern clinical and basic
medicines, and life sciences in many interdisciplinary activities, BME has
changed medicine itself to a great extent. The applications of multi-disciplina-
ry fields of BME into medicine such as medical imaging technology and de-
vices, medical biomaterials, medical electronic technology and medical infor-
mation technology, etc. have not only played a vital role in promoting the
modernizations of medicine, but have also predicted the trends of modern
medicine advancements along with offering better and more economical medi-
cal services to human health. In that sense,it can be said that it is impossible
of imaging that the evolution of modern medicine could do anything without
the contributions of BME.

On the other hand, the developments of BME have also promoted and
revolutionized the development of industrializations of medical devices. BME
has become the technical sources of innovation of new medical devices. As one
of the indispensable parts of life sciences, BME has kept itself the characteris-
tics of engineering sciences with the purpose of solving the problems emerged
in modern medicine. So, the development of BME should be not only based on
whether it is advancement in science and technology,but also on whether it is
economic in solving the practical problems in medicine. That is,as part of the
medical-health-care system, BME should not only be responsible to promoting
the advancement of modern medicine, but also should be and must be inducing to
the control of medical expense and the sustainable development of medicine. In oth-
er words, as the technical support to the medical-health-care insurance system,
BME inevitably is the hybrid of science,technology and humanism.

With the need of modern medicine development facing to the change of
disease spectrum, BME has developed rapidly since 1960s, and in the same
way, fundamental change of the direction of BME development will be the
natural result of the medicine revolution in the early 21 century. The trend of
BME development will be along with: (a) Changing the Goals of Medicine
(GOM) from disease treatment to disease prevention, health maintaining and

enhancing, the target population should be changed from hospitals to commu-
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nity,family and individuals. (b) Changing of the mode of medicine from bio-
logical medicine to biological-psychological-social-environmental medicine
since 1973 ,BME has also changed its focus from diagnostics and treatment of
diseases to maintenance and enhancement of health and performance of human
being, which is represented by Human Performance Engineering covering
Health Care Engineering,Personal Health Care Engineering, Family Care En-
gineering,and Community Health Care Engineering. Human Performance En-
gineering will be a multi-disciplinary-field technology with the purpose of im-
proving the behavior and life quality of human being.

The revolutionary development of Biomedical Engineering should be
relied on its creations of new concept,new way,new method and new techno-

logy based on the basic principles of Engineering and the science of medicine.

30. Sports Science

| . Overview of Sports Science
With the fast development of science and technology as well as the ever-in-
creasing popularity of various kinds of sports,sports science,a comprehensive
discipline, has already developed into a relatively independent disciplinary sys-
tem. It plays a more and more important role not only in promoting the devel-
opment of sports and in the improvement in competitive sports, but also in en-
riching people’s lives and enhancing their health conditions. As a systematic
disciplinary group of the studies on sports phenomena and discovering the in-
ternal and external laws, the subject of sports science is human motion.
Therefore, the notion of sports science covers such fields as natural sciences,
social sciences and the humanities. In the following report on the disciplinary
development,we mainly focus on the introduction of sports medicine, sports
biomechanics and sports psychology, which take human motion as their
theme.

IT . Hot Research Fields in Sports Science

(1) Functional Diagnosis of Elite Athletes

(2) Scientific Selection of Elite Athletes

(3)Sports Nutrition and Recovery of Physical Function of Athletes

(4)Mechanism of Sports Anemia and and Its Prevention and Treatment
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(5)National Physique Monitoring and Health Promotion

(6)Sports and Immunity

(7)Research and Application on Minimally Invasive Treatment

(8)Researches on Technology and Methods of Doping Detection

(9)Plateau Training

(10) Mechanism of Exercise-induced Fatigue and Rehabilitation of Physi-
cal Functions

(11)Psychological Training of Elite Athletes

(12)Cognitive Characteristics of Athletes

(13)Sport Techniques Diagnosis

(14)Measurement and Analysis of Dynamics

[Il . Key Research Achievements in the Field of Sports Science and Technol-
ogy in Recent Years

(1)Research on Athletes’ Physical Function,Psychology and Techniques
Diagnosis

(2) Research and Application of National Scientific Guiding System on
Sports and Fitness

(3) Nutrition Recommendation for Elite Athletes

(4)Research on Scientific Selection of Elite Athletes for the Olympics

(5) Research on Physical and Psychological Constants and Nutritional
Assessment of Chinese Elite Athletes

(6)Methods and Applied Research of Plateau Training

IV. Comparative Research on Sports Science at Home and Abroad

The long-term work in sports science contributes to a research system
with Chinese characteristics and its achievements have been playing a leading
role in the international arena. The most impressive ones include:

(1) Scientific Research and Service for Elite Athletes

(2) Establishment and Application of Monitoring System of National
Physique in China

(3) Anti-doping Researches has reached an internationally advanced level

(4)Some basic research achievements are in line with international standards

(5)Laboratory construction has achieved remarkable improvements

The primary gaps between Chinese sports science and its overseas coun-

terparts are;:
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——Lacking in innovative research. In resent years, despite of a great
number of high-level research achievements, advanced innovative research

achievements in Chinese sports science are still insufficient as a whole.

low transformation rate in the application of research achievements.
Sports science is disjointed from sports training; scientific and technological
achievements exert less influential guidance on sports training.

V . Research Prospects of Chinese Sports Science

1. To emphasize the focus while strengthening innovative research

The applied basic research on Chinese sports should be strengthened.
Based on the current research conditions, we should practically and realistical-
ly emphasize our focus and characteristics,identify the key research domains
and make every effort to catch up with the latest development in the world.

2. To emphasize the characteristics of application and provide services for
the practice of sports

We should work out the main issues in sports training with a special fo-
cus on the preparation for the Olympic Games, make a comprehensive ar-
rangement of the applied scientific researches on sports, thus to guarantee
sports science serve sports training.

3. To adopt new technologies and enhance the research level of
sports science

We should take full advantages of modern science and technology.com-
bine them with the practical needs of sports science and choose new tech-
niques and methods derived from basic science to serve sports science.

4. To strengthen sports science researches with Chinese characteristics

The traditional Chinese medicine and pharmacology and ways of keeping
health have a unique effect on enhancing competitive competence of athletes
and the health level of the masses in China. Therefore,we should conduct our
research on sports science with Chinese characteristics through modern scien-
tific and technological means and make our own high-level research achieve-

ments.
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