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1. Chemistry

Chemistry plays an extremely important and un-replaceable role in the
sustainable development of national economy and society.

Chinese chemistry gets a great development in both basic and applied
research areas. In the concrete, basic research is more solid and deep. the
developments of new producing fields is very fast, the newly grown points in
the classical fields appear continually, the quantities and qualities of
achievement meet the great requirements of the country and society; and the
practical applications are increased and improved obviously, the distribution
of the academic fields is more suitable to the develop requirement and consist
with the international trend and combine with countries situation tightly, the
sustainable development has been concerned more in the selection of the
topics, the creative achievements are increased fast, the academic exchange
both in international and domestic areas are wider and the amounts and
qualities of the published papers are increased substantially.

The highest national science and technology prize for 2007 was awarded
to the Professor Min Enze for his contribution to the creation of the catalysis
for petroleum refining and petroleum chemicals and the initiation of Chinese
green chemistry. Professor Xu Guangxian was awarded the same prize in 2008
for his contribution to the fields of rare earth separation industry and
theoretical and structural chemistry. Both of them are the members of Chinese
Academy of Sciences. In the meanwhile, several other national prizes also are
awarded to Chinese chemists.

In August and September of 2008, famous international periodicals
Advanced Materials and The Analyst published special issues introducing the
research progress of Institute of Chemistry, Chinese Academy of Sciences,
and the progress of analytical chemistry in China, respectively; this is the
first time for them to publish a special issue for one institute for the analytical
chemistry research field in China. It is indicated that the Chinese chemistry
research level has attracted the great interest in the international academic
circles and the academic position of Chinese chemistry in the world has risen
significantly.

After referencing the statistical data given by Essential Science
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Indication®, it is concluded that() the amount of chemistry papers published

by Chinese scientists (papers originated in Taiwan area of China are not
included) stands on the top of national list, it is almost the same as Japan and
only behind US; it has been the first place of the various research fields in
China for several years; @ the total number of cited frequencies and of the
papers published in the periodicals with high impact index are increasing; and
the increment rate of them are far over than the total number of published
chemistry papers, these facts reflect completely that paper quality has been
improved significantly; @ however, the average cited frequency per paper is
still low and even lower than that of South Korea and the Taiwan area of
China, therefore, the papers’ academic level should be further rapidly
improved. In a word, the Chinese chemists should liberate their thought
further and strength their creative spirit.

Nano-material is becoming one of the hottest research fields in
chemistry. A series of the achievement had been obtained in the aspects of
controllable growth of the order structure, fabrication of large size nano
structures, functionalization of the nano-materials, nano-catalysts, etc.
Furthermore, China is the one of the earliest countries performing the study
on organic nano-materials. In the study on the chemistry related with life
phenomena, “the synthesis and absolute configuration of hormone ol”
published in Nature: Chem. Bio. , was appraised as “moldy old mystery
solved” in 2008.

In the study on the soft matter and supramolecular assembly, the great
progresses in single molecular force spectroscopy and its applications,
supermolecular nano structures and their nano/micro patterns, various self-
assembly approaches, their driven forces, and control, etc. had been
achieved.

In the study of chemical dynamic theories, Zhang Donghui and Yang
Xueming revealed the state-state reaction cross section in excellent agreement
with the experiments by using high accuracy potential energy surface
calculations combined with time-dependent wavepacket dynamics theory;
their results show the huge prospect by combining experiments and
theoretical research.

Zhu Benzhan et al. suggested preliminarily the mechanism of cancer
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induced by the organic chlorine-substituted aromatic contaminants; it had
been praised as a breakthrough for the research on the mechanism of cancer
induced by persistent contaminants.

A breakthrough has been achieved in relativistic quantum chemistry
through orbital decomposition and field-dependent unitary transformations,
which allow very efficient and accurate computations and theoretical
predictions for chemical shifts.

For chromatography, in order to analyze the complex samples, many
multi-dimensional chromatographic systems had been developed. The
analytical approaches and pre-treatment techniques for the samples of the
metabonomics and proteomics had been developed and applied.

In the field of developing new energy sources, a dye-sensitive sun cell
with the highest level published so far had been achieved which is an
important breakthrough aiming at application; non-traditional mode flexible
nanocrystal sun cell and high performance polymer sun cell also had been
successfully made.

The cost of organic field effect transistors had been decreased obviously
by using copper or silver electrode to replace gold electrode; it is significant
to its practical application. The efficiency of the white light polymer LED had
been better than that of common incandescent lamp, which exhibited the
great potential application of organic semiconductor luminescent through
combining with the all-print fabrication technique.

Several sensor systems had been established and shown potential
application to the DNA detection, etc. and the usage in environment
protection.

The  analytical = methods  for  the  emerging  contaminants
polybromodiphenyl ethers (PBDEs) and perfluoro-compounds had been
established; there are two reactive channels in the photolysis procedure of
formaldehyde are found.

The main driven force and the regulation action of H-bond for separating
anionic dyes from ionic liquids by extraction separation had been determined,
the recycle utilization of ionic liquids had been realized, which lays the
scientific basis for the pollution control of the wasted water containing dyes.

Li Can, et al. had made a series progress including surface hetero-
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junction photocatalysts, the concept about emulsion catalysis, chiral and
porous and mesoporous catalysts, etc. The great progresses in developing the
catalysts used in asymmetric hydrogenation had been invited to publish in the
journal Acc. Chem. Res.

The investigation of the magnetic long-range-ordering, magnetic
relaxation or multi-functionalities in several hetero metal complexes had been
succeeded. The biggest protonated water cluster H' [ H,O],; reported so far
had been formed and stabilized in the cavity.

The study on organic reactions are very brisk, the synthesis of natural
organic products and discovery of new natural products have extremely
important values for deepening the study on the structure-efficiency
relationships, exploring and developing new drugs. The assuming structure of
isophlorin with 20 7 electrons presented by Woodward in his synthesizing of
chlorophyll at the half century ago had been confirmed by Chen Qinyun,
et al.

The following progresses had promoted the development of polymer
science greatly., They include, for example., polymer chemistry of hyper
branched polymers, macromolecular dendrimers, supermolecular polymers,
conducting polymeric nano structures, molecularly imprinted photonic
hydrogels, polyelectrolyte, etc., polymeric physics of a single synthetic
polymer chain, the theoretical simulation for the assembly behavior of block
copolymers, rheological behavior in polymers and composite melts, and so
on. Especially, the paper presented by He Junpo, et al. had cleared the
argument about the mechanism of Reversible Addition-Fragmentation chain
Transfer (RAFT) polymerization in literatures.

The study on the methodologies and applications of chemometrics in
China has been in the forefront of the world. The combination of the modern
separation and analysis technologies with chemometrics had brought the new
means for the further study of separation and analysis of Chinese medicine
and their bio-activity. The study on the action mechanism of traditional
Chinese medicine by metabonomics had been explored usefully.

One of the most important progresses in the Chinese chemistry is made
in satisfactorily accomplishing the task of SZ-7 Spacecraft. Firstly, the real

space atomic oxygen and ultraviolet irradiation tests of 4 classes and 11 kinds
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of solid lubricating materials studied by State Key Laboratory of Solid
Lubrication at Lanzhou Institute of Chemical Physics of CAS had been
succeeded after about 44 hours flight. Secondly, the plate display screen
(made by OLED) studied by a Qinghua team headed by Qiu Yong had been
applied to the “Fei-Tian” spaceflight cloth that was worn by astronaut Zhai
Zhigang to display the cloth’s state at outside of space capsule. This is the
first time using OLED in spaceflight cloth for wearing at the outside of space
capsule.

In 2007, an industrial demonstration line of 5000t/y for green degradable
polylactic acid resin had been established by Changchun Institute of Applied
Chemistry, CAS, and processed successfully. Package, containers and
tableware made by produced resin provided a solid support to the “Green”
Beijing Olympic Games.

At the last part of the report, the prospect and suggestions are provided.
Generally speaking, the basic goals of chemistry development in future are
providing the rich matter to ensure the economic sustainable development and
offering the better life conditions to improve people’s life quality, and
strengthening scientific accumulation to promote the development of the
subject itself. For these goals, we should pay more attention to the efficient
exploitation and comprehensive utilization of sources with green, damage-
free, reproducible, and cyclic style. It can be predicted that during a relative
long period, the following topics will attract more and more interest. They are
nano science and its permeation into relative subjects (such as, making the
functionalization of the nano materials and changing the size of the
functionalized materials to nano-scale), preparing and assembling of novel
functionalized materials and developing relative devices, controlling
materials’ structures and promoting the development of material engineering,
developing high efficient green catalysts and applying them to the reaction and
industry, discovering new reactions and studying their mechanisms,
developing the chemistry related with the life phenomena ( such as
chembiology, bionics), exploring the new characteristics and analyzing
methods and techniques on the nano size or molecular level, developing the
green and atomic economical chemistry, developing new energy sources and

related researches, pushing the theoretical chemistry forward to investigate
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the macro systems and their design, etc. Strengthening basic research will be

the root for developing the chemistry itself. New theory and points of view,
new materials and performances, new methods and procedures, new
techniques and installation will be the strong derive forces for achieving new
progresses and achievements. Serving the development of society and national
economics will be our historical mission, which should keep in mind all the
time.

The report points out emphatically, we must keep a clear head to
understand the goal that becoming a scientific strong country is still long
away to go, the scientific research needs creation continually. However, most
of our works still stop on the stage of following-up, accumulating or
expanding, the original creation and fountainhead creation are quite few. This

situation should be changed progressively.

2. Space Science

1. Situation for International Space Science.

Around the world, a number of the space science powers have
energetically implemented the ambitious programs which have been planned,
and are developing a future grand plan. In order to obtain favorable
achievements, the development of space science generally needs developing a
nationwide integrated plan that coordinates all relevant forces, and persists
with a relatively long period. Programs, such as American NASA’s “Beyond
Einstein Program” and European Space Agency (ESA)’s “Cosmic Vision,”
are all lasting more than 10 years, and exploring the most fundamental
scientific problems is science objectives of their plan, such as “What drove
the Big Bang?”“What is the nature of dark energy?” These goals also have a
tendency to achieve through international collaborations.

2. Situation of Space Science in China,

At present, China is also implementing its own programs: (D) Hard X-ray
Modulation Telescope ( HXMT) are being developed; (@ Some important
results has been achieved during the mission of “Double Star” project in
geospace; (@ “Chang-e 1”7 Satellite is orbiting around the moon, and a large
amount of data from eight instruments on this satellite have being
continuously transmitted to the Earth; @A Mars exploration program is being
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jointly implemented by China and Russia. The “Phobos” detector developed
by the Russia and “Yinghuo ICYH-1)” probe developed by China are expected
to be launched together in 2009 using one rocket; (®In the basic research of
the space life science, the safeguard for the astronauts’ health, safety, and
efficacy is greatly concerned during serials of the Shenzhou spacecraft
missions; ® Recently, the International Microgravity Science Seminar was
held in China, scientists from Japan Space Agency (JAXA), European Space
Agency (ESA), and other foreign countries attended the meeting, conducted
academic exchanges, and actively discussed the future cooperative research
projects and missions with their Chinese counterparts.

3. Development of China Space Science in the Near Future,

In the coming years, the Chinese space science plans will be gradually
finished the following aspects of plan by stages:Ddeveloping the X-ray Time-
varying and Polarization (XTP) astronomy satellite headed by China, and
participating in the X-ray astronomical observation mission (Simbol-X) jointly
sponsored by France and Italy, as well as cooperating with German on the X-
Ray Evolving Universe Spectroscopy Mission(XEUS) ; @ working out a plan
for the Kuafu mission composed by three satellites in order to study the
complex solar-terrestrial environment, and then participating in a
international cooperation for the Magnetosphere-lonosphere-Thermosphere
(MIT) coupling mission; @ completing the second stage of the LLunar Probe
Program, that is, the task of “landing on the Moon”; @ carrying out the
ground-based Controlled Ecological Life Support System (CELSS), space
biology , space radiation biology and medical research; & in the
implementation process of returnable satellite mission, the first experimental
satellite about micro-gravity and life science will be launched.

4. Strategic Configuration for China Space Science Development after the year
of 2015,

In the future, mainly after the year of 2015, with the comprehensive
national strength of China continuously growing, the space development
strategy and the corresponding ambitious research programs contain:(Din the
field of space astronomy, mainly studying on the high-energy process of the
celestial bodies in the universe and the black hole physics, using extreme

celestial bodies like black holes as the probe to explore the evolution of stars
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and galaxies, this research plan is divided into three stages to implement;®in

the field of space physics, mainly before 2030, exploring the harmonious
coexistence among the sun, earth, and human beings, and therefore setting
the solar-terrestrial system as a whole in order to get deep understanding of
the law of the solar-terrestrial space weather chain processes and changes,
and knowing solar activity effects on the geo-space, human activity and
survival, and then carrying on the solar-terrestrial space environment
forecast, the plan will also be implemented in three stages; @in the field of
space geology, the first job is to complete the third stage of the moon probe
program, that is launching the unmanned sampling and returning spacecraft
in 2017, and then to carry out continuous scientific research on the moon,
and to unfold the exploration of Mars and the study on the comparative
planetology; @in the field of space life sciences, launching three to five life
science experimental satellites before 2025, in the meantime, establishing the
short-term on duty and long-term unmanned space labs or stations for space
life science and technology research, developing the protection research on
the safety and effectiveness security and the life-ecological technology, and
probing for the extraterrestrial life; ®in the field of micro-gravity science, it
is necessary to carry out a large number of ground-based experiments, but it
is more important to do long-term experiment in space labs or stations, and
using the new knowledge acquired from the space micro-gravity environment
to promote the development of new disciplines, especially strengthening the
study on complex fluid systems and complex fluid interfaces phenomena in the

micro-gravity environment.

3. Geological Science

Based on the research on development status and trends in geological
exploration technology and its sub-disciplines both at home and abroad as well
as achievements made in main sub-disciplines in China, this report focuses on
analyzing the problems in China and gaps between China and foreign
countries, probing into the development strategy of Chinese geological
exploration technology, and making the following main conclusions.

The report points out that geological exploration technology now is in a

critical stage for establishing a new generation of technological system, which
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is mainly characterized by putting the information technology as the core; by
highlighting the technological features, such as great detection depth, high
sensitivity, high resolution, and high anti-interference ability; by laying
stress on synthesis and integration of multiple disciplines and techniques; by
being able to popularize rapidly and effectively in the field; and getting
satisfactory actual results in geological exploration. It is foreseeable that with
the new generation of technological system establishing, a few changes will
happen, such as transforming from traditional surface mapping to 3D
geological mapping in crust in geological mapping, changing from near-
surface or outcropped area into area of coverage or deep mineral prospecting
in the mineral exploration, expanding the traditional mineral exploration into
environmental geology, engineering geology, and hazardous geology in the
geological work, finally, realizing the breakthroughs in geological exploration
technology in the near future, thereby surely exerting the significant and far-
reaching influence on the overall geological work.

The report objectively analyzes the gaps in geological exploration
technology between China and foreign countries, and believes that a
considerable gap remains in Chinese present geological exploration level with
that in developed countries, because well-recognized new theories and
concepts hardly originate in China; most scientific studies have been done in a
simulative way instead of a innovative one, and nearly all high-tech is
introduced from abroad; most techniques have been simply imported with less
independently R&D; technology import introduction, R&D as well as
application have come apart with the mineral prospecting, as a result, the
transformation rate of achievements is low.

The reason for China lagging behind in mineral exploration technology
and its application is analyzed systematically in the report. Since 1999, China
have carried out a series of system reform in both the geological work and sci-
tech research, the provincial geological survey units belong to former
Ministry of Geology &. Mineral Resources were localized, former geological
instrument factories were separated from former Ministry of Geology &
Mineral Resources and run on a commercial basis, and former unites belong
to Chinese Academy of Geological Sciences were changed into local geological

survey centers. The link between R&.D and application of geological
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exploration technology has fallen apart because of institutional obstacle. The

difficulty in application of new theories, new methods, and new technologies
has been increased, and thus it causes the advanced and the backward to
coexist. Secondly, the serious separation has happened among departments
after the reform, it results in that a lot of repeated import for the advanced
geological exploration technology and instruments. Besides, state-owned
geological exploration units are extremely lack of R&D talents and the
foundation for the innovation is weak.

The administration and guideline concept in geological exploration
technology have been proved to be misguided. Pursuing new methods and new
instruments unilaterally has caused that R&D experts in new methods and
new instruments can not devote a lot of their work to only one kind of
instrument. Therefore, although a lot of new methods and new instruments
have been come out, none of professional instrument has created a brand
name.

The development rules of R&D and application of geological exploration
technology have not been followed either. Though some geological exploration
technologies were applied, they could not take effect. In the evaluation
process of actual results, the appraisal of scientific result takes the place of
that of technology result, such as the SCI index. This is not good for the
R&.D in geological exploration technology and instrument.

Based on this, a strategic principle for the development of Chinese
geological exploration technology in the coming 5 to 15 years provided by the
report includes giving priority to practicability, giving prominence to
originality, promoting integration and raising overall efficiency of geological
exploration technology.

The strategic objective is to establish a new generation of geological
exploration technology system by means of introduction, R&.D, and
application of a number of modern exploration techniques, in order to provide
the overall support for that transforms China from a big country into a strong
one in geology, and makes substantial breakthroughs in geological
prospecting and realizes the modernization in geological exploration.

The report discusses the important and prior fields and their development

directions in exploration physics, exploration geochemistry, remote sensing
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geology, drilling engineering technology, analyzing and testing technology,
and geological information technology.

Finally, the report suggests main safeguard measurements strengthening
the development of geology, namely, D ensuring stable R&.D in technology
and input in technical equipments; @establishing a new strategic alliance for
the R&.D and application in geological exploration technology so as to push
the innovation; @) strengthening integration and demonstration research on
geological exploration; @ respecting scientific rules, and using geological
exploration technology scientifically; (& training high-quality talented

personnel.
4. Geography

Geography takes the human environment, the relationship between human
and the Earth, and spatial interaction as main research objects. It is an
integrated discipline involving the natural sciences, humanities and social
sciences, and engineering. It has set up a complete and unique system of
disciplines. This report focuses on the current development of physical
geography in China particularly., We will summarize the development of
human geography. geographic information science and so on in the future
following reports.

1. Discipline of physical geography in science and society.

Physical geography studies the formation and evolution of the
characteristics, structure and their geographical differentiation law in the
physical geographical environment. Its research subjects are the Earth’ s
surface including the upper part of the lithosphere, atmosphere troposphere,
hydrosphere, biosphere and anthrop-sphere, and their interactions. As a
comprehensive discipline, physical geography has the face of environmental
science. Physical geography concerns broad fields of science and researches,
many topics are closely related to the human survival and development.

The comprehensive, dialectical, comparative, and integrated approach to
the natural elements; the law of natural regional differentiation, and the first
time to point out and analyze the impact of human activities on the natural
environment; comprehensive scientific researches, such as natural resources,
natural disasters, and human environment, are not only the major
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breakthroughs in the development process of physical geography itself, but

also an important contribution to the science.

In the tradition, physical geography has concerned about the use and
management of natural resources and natural conditions, nature conservation
and natural disaster management. In the contemporary era, physical
geography has also focused on the occurred and potential global change and
the corresponding countermeasures; it has played an important role in
following fields, such as the sustainable use of natural resources, ecological
environment construction, and natural disaster management.

The Long-term National Science and Technology Development Plan
(2006—2020) pointed out that the improvement of ecology and environment
is a major issue bearing the economic and social sustainable development and
the people’s life quality improvement. In China, the environmental pollution
is serious; ecosystems degradation pricks up; pollutants harmless treatment
capacity is lower. While global environmental issues have become a focus of
the international community, our capacity for the participation in the
cooperation to deal with global environmental change is urgently needed to
enhance. We should realize that sustained and rapid economic growth is under
the premise of improving the overall state of the environment, so as to make
significant strategic demands for environmental science and technology
innovation. Physical geography could make a unique contribution to meet
those demands.

2. The development trend and scientific forefront of physical geographical
discipline.

The current international trends for physical geography development
mainly represent in the following major aspects, such as physical geographical
system, physical geographical process, landscape and environmental
changes, human activities and environmental change, global physical
geography and cultural physical geography.

In general, physical geography in China has moved from empirical
science to experimental science, from the research of macro pattern to that of
micro process and mechanism combined with macro-pattern, from the
research of separation between elements and process toward the integrated

research. Significant progress has been made on researches, such as
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integrated physical geography, the natural process of the Earth surface,
urban and regional development, as well as the application of basic research
reality-oriented social practices. A number of new research bases and key
disciplines of physical geography are set up; the results strengthen the status
of physical geography as a basic discipline, highlight the contents of
sustainability and Earth system sciences, and also derive a number of new
areas and application directions continuously. Geographical research teams
have continuously increased, and the size of professional training has been
growing. Professionals of physical geography rise their employability and
competitiveness in the community.

Current major international scientific research programs closely related to
physical geography include the International Geosphere-Biosphere Program
(IGBP), International Human Dimensions Program on Global Environmental
Change ( IHDP ), World Climate Research Program ( WCRP ),
DIVERSITAS, and the Earth System Science Partnership ( ESSP). They
carried out around global change. The scientific goals are to describe and
understand the functioning mechanism and changing law of the Earth
environment system on which humankind depends on for the survival, as well
as the impacts of human activities on the Earth environment, in order to
enhance the prediction and assessment capabilities for future environmental
change and its impact on the development of human society, to provide the
scientific basis for macro decision-making, and also to provide policy-making
advisory recommendations for the development and utilization of resources,
environmental protection, and ecological conservation.

3. Current major progresses in basic research of physical geographical discipline
in China.

The theoretical building of integrated physical geography become more
systematic in the aspects, such as land surface systems, environmental
systems, man-land systems, land science, natural regionalization, and
landscape ecology. The integration has also been reinforced through the
elements synthesis, process synthesis, and regions synthesis. The cross-
cutting of disciplines is more obvious through natural crossing with
humanities, science crossing with technology and multi-interdisciplinary

research. In theory, the paradigms for the comprehensive pattern - process
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and the driving force - process - effect has been developed.

Geomorphology and quaternary have been further developed in the two
aspects, that is, macro combined with micro, and analysis combined with
synthesis, the development results in a large number of high-level results.
Great achievements have also made in the technical support system for
quaternary geomorphologic studies.

Climatology of physical geography made a marked progress in the
researches on climate change in Holocene and historical periods. The results
deepen the awareness of Holocene climate change, and climate change impact
on the social development in history. In the regional implications and
adaptation of global warming, the study focused on the empirical research of
terrestrial ecosystems, water resources, agriculture and other aspects.

Hydrological geography made significant progresses in these research
areas, such as water cycle, hydrological processes, energy and water vapor
flux observation and analysis, the hydrological cycle and hydrological
processes in response to global climate change, distributed hydrological model
and the hydrological modeling system technology, ecological water demand
and river health assessment, and regional water resource assessment with the
security evaluation.

In the soil geography, the study on pedogenesis is obviously tended to
combine and joint with other disciplinary branches, and oriented to soil itself
and its regional and even global ecological system. The Chinese Soil
Systematic Taxonomy and Chinese Soil Classification Expert System have
been set up. A more systematic preliminary Chinese Soil Information Systems
has also been set up. In the fields of soil micro-morphology, the important
progresses have been also made in the application of spatial variability theory
to soil properties analysis and heavy metals in regional soils.

The basic research of biogeography focused on interdisciplinary cross-
cutting. More research methods in ecology, molecular biology, and molecular
phylogeny are introduced. More attention is paid to various means of data
collection, field measurement in situ, field control experiments cooperated
with laboratory simulation. The connections between research subjects and
research-scales are emphasized, the vegetation types is extended to plant

communities, constructive species, single plant, as well as the physiological
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and ecological function of plant organs. The study on mountain vegetation is
more extensive in areas and more diverse in types. The research on desert
vegetation is clearer in the problem identification and further deep in result.
Highlighting progresses are made in fields, such as the research on the
biological soil crust of arid semi-arid area, response and adaptation of typical
temperate desert native desert vegetation to moisture change, the theories of
plant geography and soil zoology.

In environmental geography, theoretical system has been further
strengthened and developed in order to study the more comprehensive
content, including the global climate change, acid deposition and greenhouse
gas, indoor air quality, eutrophication, red tides and algal toxin
contamination, soil and groundwater pollution, persistent organic pollutants
and environmental endocrine disrupting chemicals, heavy metals and
metalloid pollution., food security and ecological security and so on. The
branches of environmental analytical chemistry, environmental pollution
chemistry, pollution control chemistry, pollution eco-chemistry, and
theoretical environmental chemistry are improved.

Medical geography achieved the outstanding results in the researches on
the endemic geographical environment focusing on Keshan disease, Kashin-
Beck disease, iodine deficiency, fluorosis and arsenic poisoning and their
relationship with the living elements, such as selenium, iodine, fluorine, and
arsenic in environment; and in studies on the human disease and zoonosis of
plague, schistosomiasis and brucellosis, a significant contribution made to the
international medical geography. In environmental health risk assessment
theory, the technologies of health risks assessment for environmental
pollution, and the health effects of global environmental change on Chinese
population, noticeable progresses have also been made.

Cryosphere studies identified the total number and distribution of
glaciers and ice reserves of all mountain glaciers, revealed the basic
characteristics of the glaciers, established the glacier classification system,
and set up Chinese glaciers directory information system. In the studies on
cryosphere and climate interaction, the impact of cryosphere change on
hydrology, ecology and environment, the basic theory of permafrost

engineering, synthesis in cryosphere scientific researches, and establishment
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of cryosphere scientific system, the results are also fruitful.

Deserts and desertification study achieved significant results in
sedimentary characteristics of the desert, desert evolution patterns and spatial
and temporal distribution, desert climate and environment change and its
response to the global change. Around desertification of the north, dust
storms process and combating desertification engineering, further awareness
and understanding of physics principles for the sand desertification problem
are made. Very good progresses have been made in two-phase fluid dynamics,
the morphology move of windy base surface, soil erosion, sand experiment
similar theory, and wind-sandy engineering. The research results in plant
physiology and the restoration ecology under stress of sand area. The studies
on the status, the causes, the development laws, and future trends of
desertification in the northern region of China are also fruitful in results.

Urban physical geography set up an initial basic framework and
theoretical system based upon the Earth system science and made backdrop
on the global environmental change. A number of theoretical and empirical
studies with innovation and characteristics achievement enhance the results.
Active explorations are proceed in the quantitative, systematic and integrated
researches on urban physical geographical processes.

The research on natural disaster and risk management fully revealed the
spatial and temporal patterns of natural hazards in China, established a
framework for the regional natural disaster system, and formed the
disciplinary system for the natural disaster and risk research initiatively.

Marine geography has made a number of significant and innovative
research results in the material flux variability of basin into the sea and its
impact on the estuary environment, the law of mouth saltwater intrusion, the
utilization of freshwater resources, estuaries momentum deposition process
and its application in deep-water channel engineering, and the evolution of the
delta coast erosion and deposition and its application in engineering.

The progress of research methods and technologies in physical geography
is mainly embodied in the innovation of data acquisition means, the
development and extensive application of models and mathematical methods,
and the introduction of new analytical methods and so on. Many research

methods of other disciplines are drew in and integrated with, the methods
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include the scientific method of nonlinear and complexity science, plot
experiment, simulation experiments, remote sensing technology, the
application of new analytical methods, such as phytolith analysis, complex
multi-source data analysis and information mining, geographical-ecological
process model, the inspection and verification of effectiveness and so on. They
promote the study on physical geography and raise it into a new level.

4. Current major applications of the results in physical geographical discipline
in China.

Integrated physical geography in China carried out substantial research
works on the land use and land cover change; it aims at the urgent issues in
China, such as food security, urbanization occupation of cultivated land, land
degradation. Against land and water resources shortage and ecological
degradation, population carrying capacity of land, water resources carrying
capacity, natural production potential and ecological carrying capacity in
different regions were researched. The environmental impact assessment and
environmental changes are explored. Landscape ecology theory and method
played an important role in the planning and design of nature reserves, such
as the delineation of functional areas, corridor design, and the whole spatial
configuration of protected areas, it promoted the updates and changes of the
concept of natural conservation, provided the scientific support for land use
planning and design, and for environmental impact assessment on the land
use planning. In China, the integrated physical geography research results are
widely applied to the ecological restoration and reconstruction, and provided a
feasibility study on large-scale project and preventive measures for all possible
disasters of the project construction and operation, and for environmental
governance, as well as major policy decisions.

The research results of geomorphology and quaternary science effectively
solved some key questions of science and technology in major projects, such
as the Yangtze Estuary Deepwater Channel Regulation Project, the Yangtze
River estuary freshwater resources development and utilization, and the scour
protection of the north shore of Hangzhou Bay. A lot of decision-making bases
and countermeasures were provided for the prevention of soil erosion,
restoration of degraded ecosystem, and natural heritage protection.

The research results in climatology of physical geography provided an
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important basis for coping with the international pressure for CO, emission

reduction and energy-saving and national development. They also played an
important role in climate resource assessment, climate impact of assessment,
and evaluation of meteorological disasters.

With the obvious effectiveness and outstanding contribution, the
research results of hydrological geography were applied to the sustainable use
and management of water resources of the Yellow River Basin, water
resources assessment methods based upon water circle process simulation,
the assessment of impact of Huai River Dam control on the river
environmental and ecological restoration, the assessment of impact of South-
North Water Diversion Project on the terrestrial water cycle and water
security, and climate change impacts on the water resources assessment and
adaptive management.

The research results of soil geography provided the spatial soil data, a
basis of soil resource management, for the variable rate fertilization
(medicine) at the core of precision agriculture, and for the carbon storage and
carbon balance calculation at the global and regional scale. Comparing with
the traditional chemical and physical treatment technology, using the phyto-
remediation technology to manage and restore heavy-metal contaminated soil
has such advantages as economically, environmentally friendly, able to
maintain soil productivity, and no secondary pollution.

The research results in the biogeography served shelterbelts system
provide the bases for the regional agriculture, forestry, animal husbandry,
the rational allocation and efficient use of land resources, and for building a
network of nature reserves. Zoogeographical researches also provided the
theoretical basis and practical guidance for the ecological and environmental
construction, environmental governance and decision-making.

The research results in environmental geography were mainly applied to
the areas, such as water pollution control, water restoration, air pollution
control, and pollution soil restoration. Aiming at global, national, and local
major environmental problems, researchers vigorously carried out theoretical
studies, and the researches on the environmental management strategies
provide a scientific basis for government decision-making.

The research results in medical geography provided a scientific basis for
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solving the urban environmental health problems and for the reform of
sanitation system. Cryosphere research results provided the scientific and
technological supports for the Qinghai-Tibet Railway construction, played an
important role and achieved breakthrough in the tunnel road damage
prediction and key technologies of integrated control in cold regions. The
effect of wind and snow control works is significantly.

Deserts and desertification research results combined the desertification
control with rural economic development and industrial transfer of
population, worked out the ecological and economic models for desertification
prevention, provided a scientific and technological support for the
desertification control, and the sustainability of social, economic, ecological
development in different regions. The planning of desertification prevention
and control was carried out. A wide range of the western desert environment
management and desertification control projects were implemented. The law
of sand damage along Tarim Desert Highway was revealed and the
corresponding control techniques were set up.

The research results in the urban physical geography served as a
scientific basis for the urban planning and development, for wurban
environmental protection and governance, for the city’ s comprehensive
disaster prevention and reduction, and for urban management and service
provision.

Researches on the natural disaster and risk management set up the
national strategy and planning for the catastrophe risk reduction.

The research results in the marine geography served for the harbor site
selection and settlement of the port waterway sediment deposition,
contributed to the construction and expansion of more than 20 major harbors
in China, and provided a scientific basis for national sovereignty, maritime
safety, marine resources protection and development, marine disaster
forecasting, maritime military activities, and protection of maritime rights
and interests.

5. Future trends and major research areas in the discipline,.

Problems faced by physical geography, the impact of the development of

other disciplines will influence on the future of physical geography. Chinese

unique natural environment, cultural background., as well as economic and
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social development at the special stage decide the future major scientific and

technological demand relating to the physical geography researches. Those are
mainly concentrated on the conservation of land and water resources, and the
maintenance of living environment. Chinese physical geography should be at
the forefront of international academic. At the same time, the more attention
should be given to the current economic and social development, identify the
scientific issues and the regions that need for geographical study to solve
urgently, establish the key research direction and scientific issues, improve
the capacity of comprehensive solution for the practical problems. The public
continuously growing for the environmental consciousness will also come up
with more requirements for the physical geography.

The future trends of physical geography are as follows: going towards a
more integrated development, studying at the height of global change,
moving from general description toward an in-depth revelation for several
processes and dynamic change mechanisms, paying more attention to the use
of high-tech for arming, serving closer to the realization of regional
sustainable development.

The future major research areas can be summarized as follows: the
process of land change and its eco-environmental effects, impacts of large-
scale human activities on climate and environmental and adaptation measures,
watershed basin surface process and integrated management, soil biota and
soil processes and their impact on soil quality resources, sustainability of
resources and environmental, the regional environmental process of
pollution, health risks and control, mechanism of disaster risk and integrated
management, integrated assessment of ecosystem services, comprehensive
regional study, response of modern surface processes in cold regions to
climate change, drought process and the evolution of man-land relationship,
wetland evolution and function of ecological processes and services, aeolian
processes and windy environment, resources and environmental effects of

urbanization and control.
5. Geophysics

The basic feature of the Earth system is its spherical structure consisted of

out-sphere, air-sphere, water-sphere, lithosphere, and biosphere. Based on
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theory and methods of physics, the purpose of geophysical research is to
know the material behavior, property, phase statues, structure, movement,
and mutual action in the Earth. And then, the research results could be used
in a wide field of resources exploration, mine expedition, environment
protection, hazard prediction, and so on. From the point of science, the
geophysics actually belongs to the physics. Now the general tendency of
physical research in geo-sciences is getting distinct. It is well known that
geophysics plays an important role in connecting with three major sciences of
mathematics-physics, Earth, and information. The advances of Chinese
geophysics is quite great, and the present research fields have extended nearly
into all related major branches in the international study.

Geomagnetism and aeronomy, as well as space weather all are the front
sciences, the main goals of them is to study the sun-earth connection process
of solar activities—interplanetary disturbance and geospace storms, so as to
understand the space weather fundamental process in the sun-earth space. In
the technique of geoelectro-magnetic study, some of intelligent functions of
the magneto-telluric instruments are obviously improved, and even the hard-
wire connection in the field survey is no more required for the synchronistic
data acquisition and recording. In the field of solid geophysics and
geodynamics, a lot of state projects with large scale observation and profiles
have been carried out in recent years. During the Wenchuan 8. 0 degree
earthquake occurred in May 2008, the monitoring system of Chinese seismic
network and seismological study of focal mechanism played significant role in
the urgent response support from the government.

The rapid development in geophysical technology makes exploration
more efficient and obtains more useful information than ever before, with that
the relevant advanced methods in data processing and inversion appear. So far
geophysical methods are widely used in petroleum industry, coal production,
engineering exploration, state security, and environment protection in China.
Also, modern information technology and instrumentation research achieved
the obvious progress. The Chinese scientists have completed some new studies
on the prediction of natural hazards according to the idea of hazard chain.

In the marine geophysics, the study goal has been extended from the

conventional field of marine bottom structure to the water-solid lithosphere.
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The deep structure, composition, movement, and dynamics in marine are

comprehensively studied through traditional acoustic methods and oceanic
seismic networks. The work scope and amount of seismic reflection profiling
in China has greatly increased nearby the South China Sea. Now, the
structure of continental shelf is our main studied purpose.

We realized deeply that the majority of our present contribution is only
concentrated on the technical application and method improvements of
geophysics, instead of in the field of the core technology and basic theory of
geophysics. For the future research, it is worthwhile to pay more attention to
improve our weakness in the following aspects: practical manner in scientific
study, most instruments are dependent on import, lack of the basic
investigation in China, and some of important science has not been started. Of
course, our most serious weakness appears in education and technical
training.

It is strongly suggested that in the future we should do our best in the
following aspects: stressing the research on basic sciences and cross-subjects,
providing some favorite policies for the research on geophysical instruments,
building and completing a suitable condition for promoting common use of

data, facilities and new study results.

6. Entomology

Entomology is an all-around subject assembled with insect morphologic,
biology, toxicology, physiology, ecology, behavior, biochemistry, and
genetics. It is the foundation for the pest insects control and beneficial insect
protection. At present, 11,819 memberships in the Entomology Society of
China have been registered including six scientists who are academicians of
the Chinese Academy of Sciences and Chinese Academy of Engineering. In
general, the superiority institutions and universities in China’s entomology
fields include Institute of Zoology of Chinese Academy of Sciences, Institute
of Plant Protection of Chinese Academy of Agricultural Sciences, Zhejiang
University, China Agricultural University, Nanjing Agricultural University,
South China Agricultural University, Fujian Agriculture and Forestry
University, and so on.

During the period of 2006 — 2008, entomology was funded by the
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National Nature Science Fund of China, National Basic Research Program of
China (*973” Program), National High-tech Research Development Plan
(“863” Plan), and National Scientific and Technological Support Projects.
Over the past three years, a total of three excellent projects, 14 key projects,
275 general projects, 66 youth projects, 27 regional projects, and five
international cooperation projects in the entomological fields were supported
by the National Nature Science Fund Board of China. There were 13 funded
projects were supported by National *Eleventh Five-year” Scientific and
Technological Support Plan, such as regional pest disaster monitoring and
early warning of new technology of major insect pests, biological control new
technology of major pests, wheat prevention and control technology of major
insect pests, corn prevention and control technology of major insect pests,
cotton prevention and control technology of major insect pests, emergency
treatment of invasive species, and environmental regulation and control new
technology, regional disaster reduction and sustainable management
technologies of agricultural and forestry invasive species, and so on. Eight
programs were supported by National Basic Research Program of China
(*973” Program) in the entomology fields, such as main functional genomics
of economic characteristics of bombyx mori and molecular improvement
research ( No. 2005CB121000 ), rampant mechanism of major pests
agricultural pests and sustainable control of basic research (2006CB102000) ,
the principles and methods of agricultural biodiversity control of plant
diseases and pests and protection of germplasm resources (2006CB100200),
the basic ecological effect mechanism and monitoring fondation of important
invasive alien species (2009CB119204) . and so on.

In recent years, although facing with the primary questions in the short

> damage., weakness of

of insects’ resources, frequent outbreaks of pests
fundamental researches, and backward in research facilities, current
entomology was obtained prominent progress in insect systematic and
evolutionary biology, physiology and biochemistry, molecular biology,
ecology, toxicology, pest’ biological control, integrated pest insect
management, and utilization of insect resources. It is oriented to the national

demand and scientific frontier, that is, promoting the innovation through

projects, promoting the development through collaborations, and promoting
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the research through demends. Entomology was integrated with molecular
biology, genomic sciences, physiology, behavioral science and ecology to
stick out the research characteristics combining with macro-biology and
micro-biology. Part of entomology field is ahead of international level around
the world.

A large number of research reports on entomology were published in the
important periodicals both at home and abroad. Some scientific research
achievements were published in the world famous periodicals, namely,
Science and Nature, such as “Dopamine-mushroom body circuit regulates
saliency-based decision-making in Drosophila” ( Science, 316(5833): 1901 —
1904), “Distinct memory traces for two visual features in the Drosophila
brain”( Nature, 439(776):551 —556), “Suppression of cotton bollworm in
multiple crops in China in areas with Bt toxin-containing cotton” ( Science,
321(5896): 1676 —1678), “Silencing a cotton bollworm P450 monooxygenase
gene by plant mediated RNAi impairs larval tolerance of gossypol” ( Nat.
Biotechnol. , 25: 1307 —1313), and “Asymmetric mating interactions drive
widespread invasion and displacement in a Whitefly” (Science, 318 (5857):
1769 -1772).

In addition, in order to solve the key basic science questions of major
pests, seven studies won the second prize awards of national scientific and
technological progress were played the important role in the protection of
national food security and ecological safety, such as “ Agricultural pest
monitoring system and lighting control technology induced development and
application”, “ Major invasive alien pests ( Hyphantria cunea) biological
control research,” “Cotton bollworm regional migration regulity and early
warning technology research and application,” “ Xinjiang cotton aphid

> * Major alien invasive pest

ecological technology in Xinjiang region,’
(whitefly ) research and integrated control,”“Polymolecular target insecticide
development and application in control of major pest resistance,” “Natural
enemies of predatory mite products and the biological control technology
research and application of agricultural and forestry pest mites. ”

There is a wide gap between Chinese entomology research and
international entomology advanced level in beneficial insects protection and

pest insects control technology, such as the weak of basic research, lack of
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systematic research, and short of original research. At present, the
development trends for the international entomology research focus on the
analysis and relationship of insect evolution and phylogenetic, the internal
mechanism of pests genetic variation, the ecological adaptation strategies and
mechanisms of important pests, the interaction mechanism between pest
virulence and plant resistance, the large-scale on “3S” technologies, and new
and efficient biological control technology of pest. In the future, Chinese
entomology research needs to pay more attention to the combine patterns of
insects and major agriculture and forestry pests. We need to carry out the
research on insect resources, the investigation and use of natural enemies,
the rampant mechanism of major pests, early warning of alien agricultural
pests, and sustainable control technology through the application and
transformation of modern biotechnology and information technology.
Furthermore, we should strengthen the cooperation among production,
teaching, and research, and enhance the capability for the independent

innovation of Chinese entomology.

7. Psychology

During the last two years, great improvements have been achieved in
psychology in China, including theoretical development and experimental
results and localized reports of investigations and tests. These are mainly
reflected in the monographs, international psychological journals, and
Chinese journals (Chinese Science Citation Database, CSCD) of psychology.
Besides, psychology plays a more and more important role in the social
harmony and economic development. Especially after the Sichuan May 12th
earthquake, psychologists have been working on psychological consult,
assistant, and researches on “ disaster psychology,” with more
acknowledgements gained from the government and society. Achievements in
psychology are briefly introduced as follows.

During the year of 2007 and 2008, General Psychology and Experimental
Psychology took the leading role in Chinese psychology, and made the main
contribution to the international journals. Psychologists in this field discussed
broadly and thoroughly on perception, attention, learning, memory,
language, thoughts, emotion and social cognition, and have gained fruitful

2 F & B | A (20082000 (3 L)



SS> 2008—2009 FHEEMELESE

and globally achievements, using behavior method, and brain imaging as the

major research methods. Researches have been published successively on
topological perception, object representation and attention, and perception
learning.

For Educational and Developmental psychology., research topics are
mainly concentrated on learning theory, and more in-depth discussions and
studies on teachers and students’ mental health. With the development and
reform of our society, new unusual groups of children have appeared, such as
home-left children and urban waifs and strays. Developmental psychologists
have done series of studies on their mental health. Physiological psychologists
focused on the prevention of severe diseases and the improvement of human
physical and mental health, from the viewpoint of the situation of our
country. Studies on the function and mechanism of stress on many body
diseases and mental problems with the perspective of cross-discipline have
been done.

Researches on Industrial Psychology kept on flourishing in the last two
years. Researchers investigated organization management and social life, and
discovered, and solved many critical problems, such as the elderly
consumers ’ characteristics, purchasing behavior and decision making
characteristics of overdraft card owners. Researches have been done on
military organization behavior, and on the psychological warfare and
psychological defense. Assessment of military personnel have been invented
and revised, the military norm have been set up. The mental health of soldiers
in suddenly outburst events was explored. Besides, military clinical
psychology and neuro-cognitive psychology have been explored.

The most important achievements and great progresses are listed as
follows. Chen et al. (2007) implemented a series of cross-modal studies in
topological perceptional process. That right-handed subjects own left-
hemisphere advantages for global topological perception process. This
remarkable finding was published in PNAS. Fang et al. (2008) published
their results in Current Biology that the size of objects can be expressed at
human early primary visual cortex, and furthermore, this expression is
mediated by high-level visual cortex. Journal of Vision also published their

other important results on ambiguous figure perception, face viewpoint
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adaptation, and transfer of the face viewpoint aftereffect. Li (Li, 1994a,
2001a, 2001b, 2003a, 2004a, 2004c) advanced his “equate-to-differentiate”
decision model tried to understand people’s decision making under risk in
behavioral level. He investigated the mechanism of decision making on
independence principle, invariance principle, and preference reverse, and
they found that people frequently violated “expectation utility theory.”
Lately, Li et al. (in press) found people’s sensitivity for probability changes,
which questioned the weighted function x in expectation theory.

Legal Psychology committee successfully complied COPA — PI for
Chinese criminal personality test, which is easy to be manipulated, to detect
criminal personality and behaviors in China. Psychological training for both
Olympic coaches and athletes has gained great experiences. The enrollment
system of clinical and consulting psychology was successfully constructed by
Chinese Psychology Society, which is a professional system to qualify,
supervise, and manage the organizations and practitioners.

Wenchuan Earthquake caused disastrous casualty and also caused serious
psychological harm to people. The psychological assistance organized by
Chinese Psychology Association, and the attention to mental health from all
over the country, promoted crisis intervention. The incident rate of PTSD
(Post-traumatic Stress Disorder) is 1% to 1. 3%, so the research on the
nerve mechanism of PTSD, and the effective medicine and mental
intervention is becoming an important and urgent task. The psychologists
participated in the research project “the decay and treatment of traumatic
memories induced by disasters: clinical strategies and the nerve mechanism. ”
Theoretical researches suggested that, contrary to the common sense, the
earlier traumatic exposure treatment may ease the acute stress reaction, but
may prevent the long term decay of the fear reaction to the decay condition;
the timing of treatment directly related to the intensity of trauma; and that
traumatic events more affected the individual who have access to addiction
matter, the individual who have the history of addiction abuse are more
incline to PTSD symptoms and more impossible to subside the conditional
fear reaction.

In January 2006, the clinical and consulting committee of Chinese

Psychology Society (CPS) drafted out and settled two important files of the
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enrollment system of clinical psychology, i. e. the Enrollment Standard for
Organizations and Professionals of Clinical and Consulting Psychology by
CPS, and the Ethic Rules of Clinical and Consulting Psychology by CPS. On
5th February 2007, the standing committee by CPS in Beijing discussed the
enrollment standard and passed it unanimously. The enrollment system is a
specialized system to qualify, supervise, and manage the organizations and
professionals. The Enrollment Standard for Organizations and Professionals
of Clinical and Consulting Psychology by CPS is a standard for admittance of
organizations and professionals, including the enrollment principle and
strategy, the enrollment standard for the training of graduates in the clinical
and consulting psychology, the enrollment standard for the training of doctor
in the clinical and consulting psychology, the enrollment standard for
psychological consultant, the enrollment standard for tutors, and the
enrollment standard for the adult education and retraining programs. The
Ethic Rules of Clinical and Consulting Psychology by CPS are the ethic
criterions for the enrollment consultant, and the primary reference for
disposal of consulting related ethic appeal. Ethic rules consist of the general
rule and item. Ethic Item consists of seven parts, including the profession
relationships, the privacy and secrecy, the career responsibility, the
psychological testing and assessment, education, training and tutoring,

researches and publications, the disposal of ethic problems.

8. Environmental Science and Technology

With the increasingly serious situation of environmental problems in China,
the work of environmental protection has become one of the important issues
attracting the attention from the whole society in recent years. Environmental
science and technology status quo in China is late development of
environmental technologies, the lack of sound basis, the weak capacity of self
innovation, insufficient reserve of environmental technologies, and the
preference on management over technology. on top of that, the
environmental science extensively involves other subjects. Therefore, the task
of exploring the rules of environmental development, strengthening the
research on environmental science, and establishing a set of systematic and
complete system of environmental subjects in order to adapt and push forward
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the sustainable and harmonious development of the whole social economy has
become one major task to be studied and solved by China’s environmental
technology management departments and the great work of environmental
science and technology at present and in the near future.

In despite of the active participation of natural science, social science and
engineering science in the construction of environmental subjects system,
which was pushed forward by high speed development of China’s social
economy, as a newly emerged subject, a set of mature and complete system
of environmental science has not been established until now. Therefore in new
historical period, in order to solve the structural, complicated and contractive
environmental problems faced by China, we must pay much attention to the
study on the construction of environmental science system, improve the
capacity of environmental technology innovation and the level of
environmental management on the basis of technological advance, so as to
push forward the historical transition of the cause of environmental protection
and the realization of the leaping development of the scientific and
technological work of environmental protection.

In view of the current environmental problems in China, the future style
of cross-subject research and special plan organizing will become the
mainstream of Chinese environmental protection work. At present, Chinese
scientific and technological work of environmental protection has entered into
the best development period in the history, and especially after the
establishment of the Ministry of Environmental Protection, the scientific and
technological work of environmental protection has been put on a new starting
point in the history. In order to bring science and technology’s role of
supporting and safeguarding into play, we must practically strengthen the
scientific and technological work of environmental protection in the aspects of
organizational group, management level, and innovation capacity, etc. » and
environmental science and technology must truthfully reflect the new thought
and new demand of optimizing economic growth by the environment, so as to
provide the most effective scientific and technological service for the complete
solution of prominent environmental problems.

Accordingly, in view of the complicated current situation of

environment, the construction and research on environmental science are
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continuously extending to various aspects of the whole social economy, and in

particular, the practical problems need to be solved and the tasks with
significant research background are increasing day by day in the major
sectors, such as water environment treatment, energy saving and emission
reduction, cleaner production, circular economy, environmental medicine,
and rural environmental protection, etc. As the incessantly emerging of new
cross-subjects with the content of environmental protection, all scientific and

technological work involving the environment must be paid more attention to.

9. Resources Science

Resources Science focuses on the formation, evolution, quality and quantity
characteristics, spatio-temporal distribution of resources, as well as its
relationship with the human society development, and is the production of
combination, mutual infiltration and interdisciplinary development of natural
science, social science and engineering technology. Over the past two years,
resources science has progressed in many aspects as follows.

Firstly, theoretical researches of resources science were fruitful. The
branches of resources science, such as resource economics and resource
ecology, had a deep development along with rapid development of resources
science. Meanwhile, resource industry had significant results on basic theory
researches. “Terms of Resources Science and Technology,” aiming at terms
of resources science and technology standardization and academic
communication between different disciplines, were published in October,
2008, and will provide advantages for resources science development.

Secondly, researches of resource problems played an important role in
decision making and implementation of state-level major projects, among
them Three Gorges Project and South-North Water Diversion Project
undoubtedly are mostly concerned. In these projects, resources science
researchers proposed an idea of converting engineer conservancy construction
to resource conservancy construction, in order to restrain human activities, to
get a win-win situation of both engineer construction and ecological
environment health, and to achieve the final target of human and nature
harmonization. These ideas revealed the importance of resources science in
engineer construction and execution.
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Thirdly, a few of laws had been promulgated and put into force. In
recent years, resource saving and environment friendly society and circular
economy development is a striking key point. In order to earnestly push
forward the construction of sustainable economic development system, a
series of new laws and regulations have been promulgated and implemented
one after another and original legal provisions have been amended in order to
keep up the pace with the times. For instance, “Several Opinions of the State
Council on Speeding up the Development of Circular Economy” and “Circular
Economy Promotion Law of the People’s Republic of China” have been
promulgated or are in-promulgation and some amendments on several
provisions of “Environmental Protection Law of the People’s Republic of
China,” “Energy Conservation Law of the People’s Republic of China,” and
“Water Pollution Prevention and Control Law of the People’s Republic of
China” have been done.

Fourthly, economic policies in resource management improved
considerably. Resource management research is a new trend in resources
science, researches in recent years. It is a fundamental aspect of the study of
modern resource researches, which is determined by the scarcity of the
resources, on the contrary to unlimited needs, and is a basic requirement to
make the rational and coordinative development of human and resources.

Finally, the disciplinary system of resources science has gradually
established and the training system for advanced talents has greatly
improved. For the time being, resource discipline belongs to economics, law,
engineering, agronomy, and management science, respectively, and contains
seven first-class and ten second-class disciplines. Disciplinary system of
resources science is still under construction and evolution. With the rapid
economic development, the increasing need for resources and the
implementation of sustainable development strategy will call for a large
number of talents with comprehensive knowledge of resources science,
resource management science and resource technology science. Till the end of
2007, nearly 100 domestic universities had set up departments or majors
concerned with resources science, and recruit undergraduate, graduate, and
doctoral students who have the majors related to the disciplines of resources

science.
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In the future, resources science will concern more with the following
aspects; ecological environment protection and safety researches, resources
structural optimization, effective and sustainable utilization, resources
security strategy researches, resources science technology innovation
researches, resources legal construction and moral construction researches,

and resource security assessment and pre-warning researches.

10. Laboratory Animal Science

Laboratory Animal Science (ILAS) is an integrated discipline by means of
exploring laboratory animal resource, quality control, and animal
experiment. LAS appeared in the 1950s integrates the knowledge and
contributions from zoology, veterinary, medical science, biology. Since then,
a quite few new subjects appear and become components of LAS, such as
comparative medicine, laboratory animal medicine, translational medicine and
comparative genomics.

The research fields of LLAS include laboratory animal and animal
experiment. LAS is mainly used in biology. medicine, pharmacy, agriculture
as a research tool to human disease study, drug discovery, bio-products and
food evaluation, biological and medical education and training.

The first appearance of laboratory animals in China was in 1918, when
Qi Changqging used mice for experiment. Since 1949, a few bio-product
institutes were set up and they built scaled laboratory animal breeding
facility. Science and many new laboratory animal strains were cultivated,
including C1, TA1l, TA2, 615, AMS and SMMC, etc, which were
recognized by the * International Committee on Standardized Genetic
Nomenclature for Mice. ”In 1987, Chinese Association for L.aboratory Animal
Science (CALLAS) established and became a member of International Council
for Laboratory Animal Science ( ICLAS). Laboratory animal national
standards were issued in 1994 and revised in 2001 and 2008 with 82 items on
laboratory animal quality control in microbiology, genetics, environment,
nutrition, and parasitology. At present, LLAS developed apparently in legal
system, administration, quality control, resource exploration, education and
training, comparative medicine research.

In China, LAS is administrated by the Ministry of Science and
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Technology (MOST), and each province in China sets up the provincial
administration office or committee to administrate all the laboratory animal
related activities by issuing licenses. In China, ILAS is being constructed to an
administration system with laws, standards, quality control, resources
generation, and resources providing.

So far, there are more than 300 scaled laboratory animal production
institutions produced more than 19 millions laboratory animals each year. The
laboratory animals were mainly used in field of scientific research, drug
discovery, bio-products and food evaluation, biological and medical
education. MOST founded the establishment of laboratory animal quality
control network, seed reservation centers and standard system to ensure the
quality of laboratory animals. The production of laboratory animals and
related products achieved industrialization in some scaled companies including
laboratory animals, feed stuff, bedding stuff, cages, drinking machine. etc.
There are also some companies established to supply laboratory animal
techniques service including animal experiments, breeding and generation of
genetic engineering animals.

There are three levels of professional education and training for LAS.
The first level is personal license training and about 100,000 peoples got their
personal licenses. The second level is technical training held by CALAS and
provincial associations for laboratory animal science. The third level is college
education with laboratory animal science in graduate schools of 73 medical or
pharmaceutical colleges, and 15 veterinary medicine schools. Among them,
17 colleges have graduate education and eight colleges have the undergraduate
education in LAS.

Animal welfare of laboratory animals is much concerned and the Chinese
scientists of LAS have published many papers and books to introduce content
of animal welfare. Comparative medicine is also one of the proposed subjects
in most national or international conferences. Some departments and centers
for comparative medicine have been set up in universities or research
institutes and the comparative medicine courses have opened for under-
graduates and graduates levels of education. The [LLAS has also been
introduced into Traditional Chinese Medicine ( TCM) and it is playing

important role in this field. A quite few laboratory animal technical service
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platforms were also established to supply qualified laboratory animals and

animal experiments. About 30 institutions introduced Good ILaboratory
Practice (GLP) service, and some of them accredited by Association for
Assessment and Accreditation of Laboratory Animal Care (AAALAC).

As the trend, the strains of laboratory animal are increasing to meet the
requirement of biomedicine research by four means, as importation from
developed countries, laboratorization of the wild animals, generation of
genetic engineering animals, and laboratorization of aquatic animal. The
quality of laboratory animals were improved obviously in recent years and the
Specific Pathogen Free (SPF) animals were more commonly used. The
laboratory animal quality control system and resources is going to meet the
requirement of international standards. The development of the laboratory
animal informatics will be enhanced and play a more important role to support
the biomedical, biological research and pharmaceutical industry of China,
while the increasing requirements for the LAS will improve the development
of LAS itself. The fact that international pharmaceutical industry is entering
into China improves the development and internationalization of the LAS of
China. The international level of scientific production and research papers was
contributed by Chinese scientists recent years and portion from China is
supposed to increase in the coming years and the national laboratory animal
science and technique award was set up by National Office of Science and
Technology Administration ( NOSTA ) since 2008 for honoring the
outstanding contributors.

In the view of development, LLAS will be continued to promote the
administration, strengthen enforcement regulations and standards, improve
the animal welfare popularization, and socialization of the resource of
laboratory animals, cultured tissues, bio-information, techniques and
platforms. The undergraduate education will be improved and the traditional
training system will be established.

Concerning both of the importance of LAS on the biomedical and the
pharmaceutical industry and the experience of the developed countries, more
funding from the government is urgently needed in order to enhance the
development of Chinese LLAS.

The Chinese LLAS will be making an effort on the establishment of a few
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key laboratories of laboratory animal science and comparative medicine in
order to serve the biomedical research and the pharmaceutical industry and
study the basic scientific questions of the LAS.

An effort on improving education system at different levels and setting
up the category accreditation for the LAS stuffs is made by CALAS. The
CALAS will popularize the laboratory animal welfare and ethic review
mechanism.

The CALAS will enhance the production and supply of the laboratory
animals and related products by support the industrialization of some scaled
companies and collaboration with the developed institutions.

Taking it all, LAS is one of the most important basements for biology,
medicine, pharmacy, and agriculture. The development of LAS will play more
roles in support of biomedical, biological research and pharmaceutical
industry of China, meanwhile the increasing requirement for the LAS will
improve the development of LLAS itself. The LAS is making and will make

more contributions to Chinese health and development of the country.

11. Mechanical Engineering

Mechanical engineering discipline is a science studying the mechanical system
and products, includes theories, methodologies, and techniques of
performance, design, manufacture. Generally, mechanical engineering
discipline deals with two major fields, namely, mechanical mechanics and
manufacture.

In recent years, a series of outstanding progresses and original
innovations have been achieved in the fields of tribology, dynamics,
mechanics, forming, fabrication and manufacturing, metrology of mechanical
engineering discipline, which provide a large number of novel theories,
technologies and methodologies for Chinese national economic construction
and mechanical engineering. Some of those yield a great influence at home and
abroad. Particularly, a few advanced subjects have seized the top level
positions in international academic community.

Although, some outstanding innovations and developments have been
made in the field of mechanical engineering science, it must be soberly aware
that Chinese mechanical engineering science is generally in a state of
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backward position, that mainly indicates as follows: theories,

methodologies, and technologies of Chinese mechanical engineering have not
contributed strongly to self-innovation and development of Chinese
manufacturing industry. Only a few novel concepts and theories in mechanical
engineering have been put forward by Chinese academicians. A few
mechanical engineering theories, methodologies, and technologies have an
international influence. Besides, there is only a few Chinese academicians have
relatively great influence on the international academic of mechanical
engineering. In general, the international academic status of Chinese
mechanical engineering is lagged behind the international manufacture status
of Chinese manufacture industry.

The future development of mechanical engineering discipline will be

“wheels”, one is the innovative

mainly limited and stimulated by two
development of manufacturing industry. and the other is the evolution of
mechanical engineering discipline itself.

Looking beyond the present, the general trends for the manufacturing
industry are globalization, information, green, knowledgeable and extreme-
manufacturing. Therefore, the basic task for mechanical engineering science is
mainly to provide novel theories, novel methodologies and advanced
manufacture technologies for five trends in the manufacturing industry as
above mentioned.

With the worldwide progress, national demand, and disciplinary
development, the development of mechanical engineering science appears the
following significant features and trends: on the one hand, the development
of high-tech field, such as photoelectron, micro/nano technology, aviation
and space, biomedicine, and key engineering technology, requires mechanical
and manufacture science to provide novel theories, methods and technologies
for them, and hence new manufacture fields, for example, micro/nano
manufacture,  bionics and  biologic manufacture,  microelectronics
manufacturing have emerged; and on the other hand, as the intersection
between the mechanical and manufacture science and information science, life
science, material science, management science, and nano science, not only
the development of mechanism, tribology, dynamics, structural strength

science, transmission science, and design science have been promoted, but

COMPREHENSIVE REPORT ON ADVANCES IN SCIENCES



.

Y <

also the novel cross-disciplinary sciences regarding bionic mechanism, nano-
tribology, manufacture informatics, as well as the manufacture management
have been generated and developed.

In the future, the advanced instruments and equipment with autonomic
intellectual property rights will be extraordinarily promoted in China.
Therefore, the fundamental research on design and manufacture of the
instruments and equipments based on self-innovation will be fully emphasized
and quickly developed. Moreover, due to the serious challenges of resource
and environmental issues faced by China, mechanical manufacture science
needs to pay an unprecedented attention to the environmental protection,
products security and green, resource and material saving, as well as the
fundamental research on the mechanical and electrical equipment reproduction
and manufacture of new energy resources.

The overall development trend for the manufacturing engineering is
resource-saving-and-environmental-protection-based digital network, intelligence
integration, high efficient and high accuracy (refers to size accuracy and form
accuracy) , and extreme manufacture. Based on the Delphi survey method and
study, it predicts that the key manufacture technologies in the future will
focus on the following eight fields: equipment manufacture for space
application, manufacture in science and technology information, micro/nano
manufacture, new resource equipment manufacture, green manufacture,
bionic manufacture, photon manufacture, and digital equipment

manufacture.

12. Agricultural Engineering

China is at a historic juncture of building a moderately well-off society and
socialist modernization now. When industrialization, informatization,
urbanization, internationalization, and marketization are advancing
progressively, China has become a more and more market-based country and
integrated with the rest of world. Staged changes are taking place in supply
and demand of agricultural products, the form of agricultural production, and
external connections of agriculture development.

As far as agricultural engineering is concerned, science and technology
innovation, discipline reform and its in-depth development are also facing

2 F & B | A (20082000 (3 L)



SS> 2008—2009 FHEEMELESE

unprecedented opportunities and challenges, as well as the greater demand-

driven innovation. Agricultural restructuring and rural “land transfer” policy
have led to the diversification of agricultural equipments. The fast transfer of
rural labors has given a birth to the further development of agricultural
equipments. Furthermore, the state’ s overall strategic direction requires
upgrading of agricultural equipments, and the international competition also
calls for a fast and sound development of Chinese agricultural equipments.

Therefore, accelerating the development of agricultural engineering not
only can provide advanced equipments for agricultural production and rural
areas to meet the urgent development needs of modern agriculture of multi-
functions, multi-levels, multi-directions, and high efficiency, but also will
help agriculture to improve innovation the capability and core competitiveness
of the business. It is also important and urgent for China to build modern
agriculture, strengthen agricultural foundation, enhance agricultural
capabilities, and revitalize the equipment manufacturing industry.

In the year of 2008—2009, Chinese agricultural engineering is
integrating with multiple disciplines and new technologies. The focuses are on
seven research fields of relative stability, distinctive features, obvious
strength, and wide application prospects-agricultural mechanization
engineering, agricultural soil and water engineering, agro-environmental
engineering, rural energy engineering, agricultural electrification and
automation engineering, agricultural products processing engineering, and
land-use engineering. The quantity, funding, and quality of research projects
in these fields have been improving continuously with new progress in the
innovation and application.

A special advisory research project under the auspices of Chinese
Academy of Engineering, named “ Study on Strategic Development of
Agricultural Mechanization,” was completed. A document related to the
research works and described by over 3 million words was published. Strategic
objectives, focuses, and measures for the agricultural mechanization in China
for the next 15 years were put forward.

In the third round of national key disciplines accreditation of the Ministry
of Education, agricultural engineering has been granted the academic standing

of one national key discipline of first grade, five national key disciplines of
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second-grade, and two national key disciplines cultivation units of second-
grade. Research on the national key disciplines, that include the cultivation
units with their respective distinctive features, is oriented toward the
forefront of international development, the new agricultural science and
technology revolution, and Chinese agricultural modernization.

In the year of 2007-—2008, agricultural engineering has achieved
significant progresses and a number of landmark results in scientific research:
three second prizes of the State Technological Invention Award; six second
prizes of the State Scientific and Technological Progress Award; 1,521 new
research projects, among them 17 are joined with the international
cooperation and 306 are at the national-level; additional scientific research
funds of 758. 739 million Yuan, 52% of which is funded by projects joined
with the international cooperation and at the national level; 8, 001 papers
published, 438 of them are indexed by SCI, 941 by EI, and 277 by ISTP. In
summary, the disciplinary team-building of agricultural engineering has
achieved remarkable results, resulted in the notable enhancement of overall
academic strength.

During this period, the honors won by the professional personnel in
agricultural engineering area are as follows: Professor Wang Maohua is
elected an academician of the International Eurasian Academy of Science.
Professor Ren Luquan is elected an academician of Chinese Academy of
Sciences. We have a winner of the Guanghua Engineering Award and another
winner of the Chinese Agricultural Excellence Award. We have an innovation
team under “Cheung Kong Scholars Program” selected by the Ministry of
Education. A “Cheung Kong Scholars Program” professor, two winners of
the National Outstanding Youth Science Fund, and a national prestigious
teacher were newly added to the list during the past year. A number of young
and middle-aged teachers have won the titles of New Century Excellent
Talents awarded by the Ministry of Education.

The percentage of university teachers with a doctor degree in agricultural
engineering has increased significantly. A group of doctors and post-doctors
have been cultivated. Two National Excellent Doctoral Dissertation Awards
and a nomination award have been scored. We have set up a state-level key

laboratory on “ Soil-plant Machinery System Technology,” Xiaotangshan
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National Popular Science Education Base of Precision Agriculture, and a

national Research Center for Agricultural Engineering in the Northern
Mountainous Areas.

We also completed numerous academic works internationally and
domestically. In the year of 2007 — 2008, 50 books, 144 textbooks and two
sets of manuals in agricultural engineering have been published. The quality
of academic journals in agricultural engineering has been improved
significantly. For example, the International Journal of Agricultural and
Biological Engineering that follows the international standards has been
created.

The report also analyzes the insufficiency of Chinese agricultural
engineering, and compares it with the internationally advanced subjects.
Based on the requirements for the new stage, situation, and tasks of
agricultural development in China, the report analyzes the development trend
and features of agricultural engineering. In order to promote agricultural
engineering in China, the report also puts forward the measures and
suggestions in regard to the direction of the discipline development,
construction of disciplinary foundation, high-quality academic training,
catching up with international development, strengthening disciplinary team-
building, enhancing scientific research and development capability, multi-
level talents training, strengthening international academic exchanges and
cooperation, as well as further strengthening the academic conditions and

innovation system.

13. Instrumentation Science and Technology

The famous scientist Mendeleev had said: * The science began from
measurement. ” As a measuring tool in the early time, the instrument has
developed into a complete instrumentation science and technology in the
course of development of the modern science and technology and productivity
promoting the science and technology. Just as the expression of the
measurement technology indicated, the positive role of the instrumentation
science and technology is becoming increasingly clear. It is becoming a
common knowledge that the instrumentation is “the multiplier” in the
industrial production, “the vanguard” in the science research, “the combat
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effectiveness” in military, “the physical judger” in the national commercial
activities.

According to the international developing trends and the national current
situation, the instrumentation science and technology is consisted of the
industrial automation measurement and control technology, the industrial
automation 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 sensor, component, material and their
technologies.

The report mainly expounds the characteristics and the trends of the
development of science and technology and the industrial production for the
instrumentation science and technology, deeply analyzes the basic situation
and the gap with international level of the science and technology and the
industrial production for the instrumentation science and technology in China,
emphatically expresses the recent important progresses in the science and
technology and the industrial production for the instrumentation science and
technology in China. The most important progress for instrumentation science
and technology in recent two years is the eight sets of surveying instruments
carried by artificial satellite of Chang’e [ . They are not only researched and
developed by China and possessed autonomous intellectual property rights,
but also reached the international level of same kind instruments in general
technical performance and possessed their own distinguishing features and
innovations. These eight sets of surveying instruments are; @O The CCD
camera and the laser altitude gauge executing 3D image detection for the
moon surface; @) The interference image spectral meter used for the moon
surface detection of chemical elements and material composition; @ The y-ray
spectral meter; @ The X-ray spectral meter; & The microwave surveying
meter used for the moon soil thickness detection; © The solar high-energy
particle surveying meter used for the earth-moon space environment
detection; @D Two sets of low-energy ion surveying meter.

The distinguishing features and innovations for the eight sets of
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surveying instrument are: () Realizing full moon-surface 3D stereoscopic
photography for the first time in the world, obtaining the high-resolution
moon-surface image better than ever before in the world. It has a great
significance for research on moon-surface relief geographic feature and
impacted hollow, etc. @ The resolution ratio and the sensitivity of the y-ray
spectral meter are higher than previous used one in the world, so it is possible
to detect the content and the distribution of 14 elements including K, U, Th,
Ca, etc. for the moon science research and mineral resource investigation.
(@ Realizing full moon-surface soil thickness detection for the first time in the
world. It has a great significance in the theory and application for the research
of moon-surface weathering and He; resource investigation.

Finally, the report puts forward the proposals of science and technology
research and industrial development, and the proposals of relative organizing
formality and policy for developing the instrumentation science and

technology in China.

14. Electronics and Information Technology

It is very difficult to define what the electronics and information sciences and
technologies are. It is also difficult to explain how many subjects are contained
in this field. But it is well known that electronics and information technology
is one of the fastest developing subjects in recent decades. This subject may
have following characteristics: ) Too many subject branches and contents to
define the boundary of this subject; @ Overlapping with other science and
technologies; (@ Fast developing; @ Constant expending with new
technologies, new materials, and new theories; & As a foundation of and
penetrating into other subjects.

It is also a difficult task to decide how many fields that should be selected
to represent the electronic and information technology and which fields should
be selected. We intend to choose those faster changing and developing
technologies and those have more opportunity to become a new science
domain. Finally, the following seven topics are taken into the 2007—2008
report: ) New generation information network; @) Electronic measurement
technology; @) Flat panel display technology; @Radio frequency identification
technology; & Embedded systems; © Sensors technology, and ) New
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generation air transport management,
1. New generation information network.

The information network plays a decisive role in the economic and social
development. The economical competition among countries often focuses on
the competition in the field of information, which depends on the network
architecture and the key technology research level. However, the original
design of current information network is based on the philosophy that one
type of network is for one type of service which cannot meet the requirements
of business operation. It is hard to break through the limitation of the original
designed network just to fit it. The current generation network is also hard to
meet the future diverse services requirements.

To solve the limitations of the original design of information networks,
many countries including China launched a lot of research projects to promote
the research work of Next Generation Network (NGN). China also launched
an engineering project named “China Next Generation Internet (CNGI)”
which aimed to establish a worldwide biggest IPv6 test-bed network.

The important research directions of new generation information network
are shown as follows. (O The evolution of current information network
involves the measurement and management of the network behavior, the
architecture and key technologies of the scalable dynamic Internet, the super
capacity optical switching and routing mechanism, the ultra-high-speed
optical transmission theory and methods, and the communication theory in
the complex electromagnetic environment. 2 The clean-slate design of new
information network architecture and key technologies are: the architecture
and key technologies of the recognition for interconnection network
supporting pervasive service; the fundamental theory and method of the
intelligent service; the architecture and key technologies of the mobile
Internet; the architecture and theory of the energy efficiency-first
communication network; the information theory in the mobile network; the
key technologies in the wireless optical communication.

2. Electronic measurement technology.

In the theoretical development of electronic test technology, five major

progressive areas are introduced as follows: (D Sensor technology and sensor

network; @ Testing signal processing technology; 3 Automatic Test System
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(ATS) technology; @ New test technology; & Hardware/software of test

system.

The report presents an extensive and detailed description of the current
progresses, applications, obstacles, and future directions in testing
technologies in favor of the breakthrough in some vital technical points, and
the improvement of this area in China.

3. Flat panel display technologies.

The report focuses on the recent advances of Flat Panel Display (FPD)
technologies: (D The present situation of FPD industry that includes panel,
material, equipment and its application and development in China. @) Panel,
especially on TFT-LCD display panel, technology and industry that include
panel production line, module industry, construction of TFT-LCD product
chain, glass substrate, color filter, driving and functional chips, liquid
crystal, cold-cathode lamp back light set, LED light set, polaroid. mask,
target, chemistry materials, and TFT- LCD facilities. A general description
of PDP panel, OLED/PLED, rare earth elements OLED, TDEL, FED,
E-INK, flexible display, and organic TFT. @ The flat panel display
components and their applications, such as TV, monitor, cell phone screen,
GPS, display in car, auto PC and entertainment display, project display
including DLP project display, laser project display, LED micro display, and
3D display. @ The general information of flat display research and
development in China.

4. Radio Frequency Identification (RFID) technologies.

This report presents the latest development and application in the field of
RFID technology in years of 2007 and 2008. The anti-collision algorithm, as
one of the most important technologies, is discussed in detail. For the active
RFID, the Real Time Location System (RTLS) is elaborated on in this
report. And also the test method, tag, reader, middleware, manufacture
equipments, and security issues are discussed.

Through the efforts of more than sixty years, the RFID has stepped into
its standardization and wide application stage. Currently, China has its own
domestic standard for 13. 56 MHz RFID.

In anti-collision discussions, the report introduces the basic concept on

the tag-tag collision, tag-reader collision, and reader-reader collision. The
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collision among tags will be the most important issue in many applications.
The report focuses on the following two aspects: (D Anti-collision algorithm
in the international standard; @) Anti-collision algorithm in the literatures.

In addition, in order to increase the system throughput, Time Division
Multiple Access (TDMA) method is introduced. And Code Division Multiple
Access (CDMA) could be hybrid with TDMA to improve the performance
further. The power consumption and beam forming of the intelligent antenna
are also studied.

5. Embedded systems.

This report presents the latest development and application in the field of
embedded system. Embedded system is the special computer that is embedded
directly into application systems. It merges with integrated circuit design,
computer hardware/software, communications, and multimedia technologies.

Embedded systems technology is constantly developing in decades. The
importance of embedded system modeling, validation, and testing techniques
has been recognized gradually. Embedded operating system core is developed
towards the directions of miniaturization, high reliability, and strong real-
time. The trend of embedded systems development and architecture are
scalable, portable, and configurable.

Chinese government thinks highly about the embedded systems. Two
major national scientific and technological special projects: “ real-time
embedded operating system” and “business class embedded network operating
system” are launched. Embedded system technology is the core of user-
centric, pervasive, transparent computing era. It is making the dream of
ubiquitous computing and information services anytime and anywhere come
true.

6. Sensor technologies.

Since the end of the 20th century, we start to step into the era of
information, which could be represented as the era of sensor. In developed
countries, sensor technology trends are from single characteristic type to the
type of multifunction, digitalized, systematization, micrified and networked.
The application scope has also rapidly expanded to civil areas, such as
traditional industry reconstruction, large-scale engineering system, vehicle

electronics, appliance control system, sanitary and medical services, health
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care, and environment surveillance, etc. This is an opportunity and challenge

for sensor industry itself.

Sensor is a device that reflects the act on sensitive materials and gives a
measurable signal corresponding to the act. In modern control system, sensor
is usually located at the interface area between object and system, and
provides primary data for the system to the purpose of controlling,
communicating, and implementing. Normally, the Dbasic technical
requirements for all kinds of sensor are high sensitivity, anti-interference
stability, linearity, adjustment easily, high precision, high reliability, long
working life, repeatability, anti-aging, high response speed, non-
environment affection, interchangeable, low cost, wide scale scope, small
size, light weight, and high strength, etc.

The report covers the sensor technology background, technology
development situation, market analysis, technology development trend. The
development trends are dielectric isolation technology, laser welding
technology, MEMS technology, wireless data transmission network
technology, new materials, nanometer sensor technology. fiber technology,
laser technology, and compound sensor technology., etc.

7. Air Transportation Management (ATM) Technologies.

Recently, air transport system burdens 40% of overall transport system
and tops the rapidest developing industry in the world. However, current
ATM system still could not effectively meet the demand of rapid increment of
air transport system.,

The trends of ATM system development are digitalization,
intellectualization, and global integrated; transferring from “control” by
giving orders to “management” by offering service, this will further increase
the flight flexibility and safety, then reach the final goal of free flight in
whole airspaces.

In consideration of regional opinions, ICAO put forward the Global
Integrated Operation, which means safe, economical, and high-efficient.
Based on this definition, the U. S and Europe plans to carry out their next
generation ATM system: NGATS and SESAR, respectively. The key
technology of new generation ATM system includes: integrated air traffic

service network, network-enabled flight precise navigation, wide area tiered
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dependent surveillance, ATM gird, and collaborative ATM.

CNS will provide a high reliable, usable, integrated, and time-
demanding information exchange network as the future ATM system
infrastructure. It will meet the development requirements of air traffic
system. The future safe, effective, and perfect ATM needs the global, all-
day, all-weather, solid connected, real-time air traffic information services.
Future ATM system will be based on satellite-based CNS system, and build
up a system information exchange network to satisfy the requirement of “to
offer requiring information to customers at accurate time.” Future ATM
system will also be based on more optimized flight route arrangement, more
reasonable flight programming, more precise trail prediction; and reach to
safer space guarantee, evener [low distribution, more effective airspace
usability through more accurate flight status recognition, exacter conflict
prediction, more ideal conflict solution, more timely caution prediction, and
more fair CDM.

Participants in ATM system include controllers, pilots, and carriers.
Future national ATM system will keep balance of information sharing among
them. Meanwhile, information exchange network will be viewed as a platform
for all participants to perform the Collaborative Decision Making (CDM).

China has launched some national projects to develop ATM system.
Future ATM system will be taken as a part of national security
infrastructure.

There are still many advances in other fields of electronics and
information science and technologies. It is a pity that we cannot take all of
them into a single book. It is expected the other subjects, such as

bioelectronics, MEMS, and medical electronics, will be our next focuses.

15. Aeronautical Science and Technology

With the launching out of the large aircraft engineering which is a national
major scientific project, the support from Chinese government to the
development of aeronautical science and technology is becoming more and
more powerful. This results in a rapid progress of Chinese aviation industry.

In the field of trunk airliners, China has finished the evaluation of the
large aircraft project. The government approved the development of large
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aircraft in February 2007. In May 2008, the Commercial Aircraft Corporation
of China, Ltd. (COMAC) was set up in Shanghai, which remarks the fully
starting out a large aircraft project and the soon entering into the stage of
large aircraft EMD.

In the field of regional aircraft, China designed MA600 turbo-prop

regional aircraft finished its maiden flight in October 2008. Chinese Advanced
Regional Jet for the 21st Century ( ARJ21) finished its first flight in
November 2008. Up to now, The ARJ21 has earned a purchase order of 208
units, including 25 units ordered by GECAS, which is the largest aircraft
leasing company in the US. Because of the order from GECAS, ARJ21 has
become the first Chinese aircraft exported to the market of Euro-American
developed countries.

In the field of helicopters, the military version of Chinese designed
helicopter Z11 completed all the evaluation test flights and passed the
evaluation smoothly in December 2006. Chinese independently developed
helicopter H425 finished its test flights and entered into service in June 2007.
In January 2008, the CA109 helicopter which is cooperated with Italia
finished assembly, ground test, flight test, and delivered to customer. During
the Beijing Olympic Games in August 2008, CA109 carried out many tasks,
and played an important role in aerial security patrol and monitor, traffic
guidance and monitor, airborne command, ground support, anti-terrorists,
handling emergency accidents, and aerial photography.

In the field of aerostat, we can make a huge balloon of 600,000m® cubage
now. The loading capability of such balloon is 1,500kg and the flight height is
40km. In the aspect of the captive balloon development, we made a balloon
whose cubage is 12,000 m® in 2007. Its payload is 1,500kg and the captive
high is 3,000m. As to the airship, we are developing the HJ-3000, HJ-4000
and HJ-5000 manned airship. They can be used in many areas, such as aerial
photography, tourism, transportation, aero patrol, and so on. About the
Stratosphere airship, we have finished the development of “Skyship-01” and
“Skyship-02. ” Now we are going to develop the *“Skyship-03,” whose fly
height is 18,000-20,000m and the fly endurance is 15~20 days.

Besides the above achievements, breakthroughs are continuously coming

out in the study of aerodynamics, aviation simulation, hydraulic system, life-
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saving of aircrew, aircraft electric power system, material and manufacturing
technology. The capability of aeronautical science and technology for
supporting the development of Chinese economy and defense is greatly
enhanced.

However, comparing with the foreign advanced technology, our aviation
science and technology is still quiet lag behind the time. As a whole, the
technology level of our fighters is equivalent to the third generation, which is
one generation behind the newly built foreign fighters. China has only
mastered the technology for the medium and small transport aircraft. We
haven’ t grasped the technology for the large and super large transport
aircraft. In the mean time, Chinese aerodynamics, aviation simulation,
hydraulic system, life-saving of aircrew, aircraft electric power system,
material, and manufacturing technologies are also behind the foreign
countries.

In order to reduce the gap between China and the advanced countries in
the world, Chinese government should make more effort to support
aeronautical science and technology. The government should set up a national
administration of aeronautics and astronautics, work out an aviation industry
prosper law, invest more funds on aeronautical research, enhance the
international cooperation, encourage the sharing of research fruits, and boost
the cooperation among universities, research institutes, and aviation

factories.

16. Ordnance Science and Technology

This report looks back and reviews the history of weapon science and
technology in China, summarizes the current development situations of
ordnance science and technology, and prospects its future. It is very
important for us to grasp the opportunities and challenges, and drive
modernization of national defense. This report discusses on the fields of
ordnance science and technology. includes the five special fields, such as
armor weapon technology, tube weapon technology, guided weapon
technology, ammunition technology, and underwater weapon technology,
and also includes seven basic support fields, such as combustion and
detonation technology, energetic materials technology, defense technology,
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ballistics, = weapon information technology, weapon material and

manufacture, and weapon basic technology. This report discusses the
research contents, connotation, current research status, and difference by
comparing with the abroad advanced technology in twelve fields as above
mentioned. In the meantime, the future development trends for ordnance
science and technology are discussed, such as: () Weapon system develops in
the direction of more lightable and more maneuverable; @ Weapon develops
in the direction of large range; @ Weapon develops in the direction of higher
precision and more effective damage; @ Weapon develops in the direction of
informatization and digitization; &) Weapon develops for use in the complex
environment; 6§ Weapon develops for multi-purpose and some special use;
(DMany weapons are developed for un-military use; @ The subject of weapon
science and technology are infiltrated and intersected with others. Lastly,
some measures and suggestions for weapon science and technology in China
are put forward.

The main progresses of ordnance science and technology are as follows:

(1) The progress in the field of armored armament technology.

The national armored armament system is basically established. The
performances of mobility, firepower, and protection are enhanced by using
the general integration technology. The design method is from modeling to
self-research with our copyright. The fundamental theories involving high
power diesel engine, fast burning, high pressurization, and high temperature
cooling are developed. Many new technologies, new techniques, and new
material are adopted.

(2) The progress in the field of tube weapon technology.

The tube weapon technology mainly focuses on the system analysis and
ensemble technology, modern design theory and method, in order to elevate
firepower density technique, firing dispersion technique, mobility technique,
rapid responsive ability technique, the automatization technique,
informatization technique, intelligentized technique. New concept and new
principle of the weapon technology have been applied to the self-propel gun,
individual soldier weapon, rocket gun, and so on.

(3) The progress in the field of guided weapons technology.

Guided weapons technology belongs to a compositive technology group
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that includes overall technology, such as aerodynamic configuration and
ballistics technology, launch and propulsion technology, navigation and
guidance technology, guidance and control technology, etc. A series of new
guided weapons are developed on the regular weapon platform. The seriation
of terminal guided projectile, gun propulsion missile, guided bombs and
guided rocket and so on is initially formed.

(4) The progress in the field of ammunition technology.

Ammunition is the terminal unit of the weapon system, which is often
looked as a breakthrough for improving weapon system performance in many
countries of the world. Thus the development of ammunition technology is the
most active in the weapon industry. The theme of ammunition technology
development is long range, accuracy, and high effect at all times.

The traditional concept of ammunition has been broken through, and the
ammunition is informatization now. Hard destruction isn’ t the primary
characteristic of ammunition any more, which has extended to
reconnaissance, disturbance, soft destruction, etc. Smart ammunition,
trajectory correction ammunition, terminal guidance ammunition, information
warfare ammunition, and intelligent ammunition are developing. New
principle and new concept ammunitions develop quickly.

The laser semi-active terminal guidance projectile has been produced
through introducing and studying Russian products. The preliminary research
on guidance rocket and projectile is developing. A series of achievement have
been obtained in synthesis technology, guidance and control technology,
satellite dynamic position/low cost strap-down inertial navigation and its
combination navigation technology, rocket engine/ gliding extended range,
anti-high overloading technology, and so on.

(5) The progress in the field of underwater weapon technology.

Underwater weapon has many family members like torpedo, mine, depth
charge, etc., as well as some defensive weapons, such as bubble shell,
decoy, anti-torpedo torpedo, etc. With the rapid development of science and
technology, many new-concept underwater weapons, for example, torpedo
mine, mine torpedo, and operation UUV, etc. are conceived.

The primary progresses in torpedo, mine, and depth charge at home and

abroad are described. The progresses of torpedo are analyzed mainly on such
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fields that involve the technologies of structure, guidance, control, fuse and

launch. Nowadays many advanced technologies on drag-noise reduction, high-
power propulsion, and multi-target precise-guidance have been widely applied
to the torpedo. Super-cavitation torpedo, rocket assisted mine, and depth
charge has been developed. China has been exploring self-renovation way to
develop underwater weapons instead of the reproduction in its early stage.
Wire-guidance torpedo, wake homing torpedo, rocket assisted torpedo, and
depth charge are studied in depth in China.

(6) The progress in the field of combustion and detonation technology.

The progress in the field of combustion and detonation technology mainly
focuses on the theory of diffusion flame, physical and chemical explanation
unification of combustion phenomenon, characterization of detonation
products of explosives and simulation of chemical reaction, reactive flow
theory, and pulse detonation engine.

(7) The progress in the field of energetic material technology.

The progress in the field of energetic material technology mainly focuses
on High Energy Density Material (HEDM), high energy low sensitivity
material, non-sensitivity explosive, application of quanta chemistry in the
material, quanta chemistry of explosive, new concept and new structure
propellant charge, burning control technology of propellant and preparation
technique of energetic material, and so on.

(8) The progress in the field of protection technology.

The progress in the field of protection technology mainly focuses on anti-
damage properties of composite ceramics armors, stress wave propagation
characteristics in layered composite armors, protection unit of different kinds
of structure, camouflage protection technology, active protection technology,
armored protection technology, and laser protection technology,and so on.

(9) The progress in the field of ballistics.

The progress in the field of ballistics mainly includes interior ballistic
two phase flow simulation and launch safety evaluation, new charge
technology, electrothermal/electromagnetic launch technology, muzzle
flowfield simulation, launch dynamics on the basis of transfer matrix method
of multi-body system, exterior simulation and design, simple control of

projectile/rocket, ballistic trajectory correction, terminal design and method,
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and test technology of ballistic transient parameters.

(10) The progress in the field of weapons information technology.

In the field of weapons command and control, the tactics and battle
automation, field battle command, digital information management are
focused on. In the field of detection and perception, night vision in faint light,
range measurement by laser, ruby laser and military thermal image, and so
on, a great success has been achieved. In the field of information technology
of weapon battle platform, mail battle platforms already have equipped with
vehicle electric information system, and some of systems reach the
international level,

(11) The progress in the field of ordnance material and manufacturing
technology.

The progress in the field of ordnance material and manufacturing
technology mainly focuses on the material related to weapons, such as metal
material, non-metal material, and composite material, camouflage and hide
material, and so on. On the other hand, the manufacturing technologies
mainly include precision molding, welding, special processing, machining,
precision/ultra-precision =~ machining and  micro-machining, surface
engineering, and system integration and optimization. The key performances
of latex material and hydro-butyronitrile-latex reach the international level.

(12) The progress in the field of weapons basic technology.

The progress in the field of weapon experiment and test mainly focuses
on minitype storage measurement system, remote sensing system on
projectile, special equipment for weapons test. In the field of weapon
maintenance, maintenance design, analysis and evaluation method on the
basis of digital prototype are mainly studied. In the field of reliability, some
reliability standards are worked out. The reliability growth experiment and

reliability experiment are adopted in the equipment research fields.

17. Metallurgical Engineering and Technology

Over the past two years, the research discoveries and applications of
metallurgical engineering and technology still serve as the basic conditions for
sustained development of iron and steel industry. The major development in

the metallurgical engineering and technology are as follows:
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(1) The new generation of recycling iron and steel production process
theory has been applied to build the giant steel industry, namely, Jingtang
Iron and Steel Company, through a successful course from theory into the
practice of research, design, manufacture, and construction.

(2)Over the past two years, significant achievements have been obtained
in the field of clean steel production with high efficiency, low cost, and the
application of new technology of control rolling and cooling, which has
brought a great breakthrough into the upgrade of the iron and steel products
and the forming of the new product mix with a large quantity and high
international quality of new steel products, such as fine-grained steel,
automobile steel, electric steel, pipeline steel, railway steel, and compound
steel. The Ultra fine-grained Steel (English version) has been published
abroad in 2008.

(3) Important progresses have been made in the development and
application of energy-saving and emission reduction technology for the iron
and steel industry, and outstanding results have been achieved in “Three dry”
(coke dry quenching, blast furnace dry dedusting, converter dry dedusting)
technology, the pollutant discharge amount per unit product continues to fall
significantly.

(4)New progresses have been made in the research, test, and production
optimization of frontier technologies, such as thin (medium) slab continuous
casting and rolling, strip continuous casting, COREX-3000, photovoltaic
steelmaking, low-temperature metallurgical technology, etc.

(5) Major developments have been achieved in the theory study,
technology, and product renovation of the subjects of metallurgical physical
chemistry, metallurgical reaction engineering, and powder metallurgy.

(6) New technologies also have been applied to the process equipment
and facilities, for example, large coke ovens, thick-charge-bank sintering
technology, high coal powder injection, blast furnace cooling wall
optimization technology, converter/EAF high intensity oxygen supply
technology, automatic converter steel making, continuous constant rate
casting and converter-continuous casting production technology.

(7) Finite element simulation technology is widely applied to plate and

strip rolling,some technologies from bar have been applied to plate and slab,
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which include ultra-fast cooling, control of oxide scale structure and
thickness, cooling temperature controlled phase transition strengthening
technology.

(8) Independent innovation has been serving as the main theme of the
development of secondary disciplines over the past two years. As a whole, the
transformation from imitation to innovation has been realized.

Through the development in the past two years, Chinese metallurgical
engineering and technology has, as a whole, edged itself into the advanced
ranks in the world, and some have reached the world leading level. However,
the phase-out of outdated products, equipment, and technology is far from
satisfactory, which has affected the overall level of discipline development.
Compared with foreign countries, gaps exist in the development and
application of frontier science and technology in terms of the investment
intensity, extent, and the outcome of the degree of industrialization and
development.

The strategic focus for the discipline development in the next two years
mainly comprises of the following aspects: (D Intensify the studies on the
basic theory and technologies;@In practice, proof, improve and optimize the
theory, target and technology of the new generation of recycling iron and
steel production process; ) Comprehensively realize the optimization,
upgrade, and replacement of the product structure; @ Develop the smelting
reduction technology with independent intellectual property rights, new clean
energy of “no carbon-related” steel metallurgical technology, applications of
nanotechnology in metallurgical products, environmental protection and
detection field.

The development of metallurgical engineering and technology will make a
sustained, rapid, and steady growth of Chinese iron and steel production,

and occupy the peak of iron and steel technology in the world!

18. Chemical Engineering

Chemical engineering is an important discipline, which combines basic
theoretical study on chemical process and physical process with industrial
chemistry. As a basic scientific discipline, chemical engineering focuses on the
mass transfer, heat transfer, momentum transfer, and reaction engineering,
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as well as the design, operation, and optimization of the used plant and

machinery. With the disciplinary development, the chemical industry has been
promoted dramatically.

The purpose of this report is to elucidate the discipline development of
chemical engineering in acids, alkalis and inorganic salts, organic chemical,
fertilizer, fine chemicals, chemical machinery and equipment, pesticide, paint
and pigment, dyestuffs, silicates, and measuring technology fields, to
summarize the recent achievements and progresses, to analyze the current
status and trend, and to bring forth the strategic to meet the discipline
development in future.

As above mentioned, we demonstrate the progress in chemical
engineering through five aspects significant achievements obtained in recent
two years as shown in the followings: @ The self-owned intellectual property
technologies rights for the design and shape-state optimization of ceramic
membrane, high efficiency shape-selective catalysis, the molecular assembly
and shape-state optimization technology in crystal growth; @ The large scale
production technologies, i. e., the complete set of large-scale process
technologies for MDI with continues condensation, impingement
phosgenation reaction and integrated distillation-crystallization separation,
the complete set of large-scale extraction technologies and key techniques for
KCl and K,SO, from salt-bond brine respectively, the complete set of
medium-scale synthetic ammonia technologies and key equipment; Q) The
green chemical engineering and clean production technology, that is,
synthesis of dimethyl carbonate via combinatorial chemistry route, trivalent
chromium electroplating technique, non-calcium roasting method for
chromium salt; @ The clean energy technologies: commercial application of
olefine reduction technology with auxiliary reactor for fcc naphtha upgrading;
® The energy saving and emission reduction technologies, namely, high
efficient utilization of reaction heat from furnace-process phosphoric acid,
intelligent on-line/remote monitoring technology for the treatment of
industrial cooling water with high cycle of concentration; ® The new materials
development, for example, commercial production of lithium
hexafluorophosphate as a electrolyte for the lithium rechargeable batteries,

and bismuth germanate large-sized single crystal used for detecting of high
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energy particles and rays.

Through analyzing the progress, the current status, and the trends of
development, the report proposes the targets that may be reached in future,
and points out some challenges to be overcome. The proposed measures that
should be taken in order to reach the goals include: ) Maximizing the
utilization rate of resources for the utilization of all atoms in processes;
@ Minimizing the energy consumption, adjusting energy structure and
developing new energy and renewable energy; @ Eliminating environmental
pollution by developing green processes; @ Strengthening the function of State
Key Laboratories, National Research Centeres of Engineering and
Technology, Enterprise Technological Centers, paying more attention to
training creative and innovative talents, in order to ensure sustainable
development of chemical industry and to play a better leading role in the
engineering to meet the national needs, and to improve the mnational

competitiveness,
19. Civil Engineering

2008 is a memorable year in the New China history, and it is the 30th year
anniversary of reforming and opening to the outside world in China. This
prominent success is appreciated by all over the world. Concentrated on
economic growth, the Gross Domestic Product (GDP) of China has risen
from 364.5 to 25,730. 6 billion Yuan and the average annual growth rate is
9. 8% which is more than 3 times of the world’s average level in the same
period. China’s economic aggregate has exceeded Germany and becomes the
tertiary in the world. The total value of imports and exports has risen from
20.6 to 2,173. 7 billion Yuan from 1978 to 2007 and become the tertiary in
the world. The foreign exchange reserve has reached the first place in the
world.

During these 30 years, urban and rural people obtained their fastest-
growing incomes and the most tangible benefits. The national urban per capita
disposable income has been increased from 343 to 13, 786 Yuan with the
actual increase of 6.5 times. The per capita living spaces of both urban and
rural people have multiplied and their living condition has been improved
markedly. Water conservancy, energy resource, transportation,
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communications, and other infrastructure constructions have made the

breakthrough developments which makes the landscape of urban and rural
areas a completely new look. The construction achievements in China are well
known and so impressive to all international friends. With the rapid
development of urbanization the urbanization ratio in China has reached
44.9% in 2007. It has increased 1. 9 % in total during the past two years
which is faster than the expected. In fact, with sustained and rapid
development of the national economy, China has become the most active and
prosperous construction area in the world. The construction dimension and
speed both are at the forefront in the world. The typical projects can be
found, such as the 1,118 km railway from Qinghai to Tibet across frozen
earth with elevation of 3~5 km. It is so called a century dream finished in 5
years. Also, the Dong Hai Bridge with the total length 32. 5 km is the first
outland sea bridge with the total length of 32. 5 km in China which is the only
channel from mainland to Yangshang Harbor, the first freight harbor in the
world. Besides, the first phase regulation project of deep waterways in
Yangtze Estuary has the strategic significance to push Yangtze River
becoming a “Golden Channel” and Shanghai becoming an international ship
center,

However, as mentioned in 2006—2007 Report on the Development of
Civil Engineering from China Civil Engineering Society (CCES), we are
facing some rigorous challenges at the same time, such as the heavy
population load, the shortage of energy and water resources, the trend of
ecological environment deterioration, the average educational level is
relatively low and the trainings for a large number of farmers moving into
cities are seriously lagged. In the transition process of the whole country from
the planning system to marketing system, the functions of government need
to be redefined clearly. Although, we have made outstanding achievements in
construction over the past two years, but we should also be soberly recognize
that the challenges in front of us still exist, they require us to redouble our
efforts to overcome them.

China’s cultivated land resource is 30% less than that of the world’s
average level. Over the past two years, the latest data shows that by the end
of 2007, the population in China was 1. 321,29 billion with an average annual
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increase ratio of 0, 52% and the arable land area was 121. 7 million hectares
(18. 26 million acres) with an average annual decrease ratio of 0. 1%. In
December 2007, the white paper, China’s Energy Situation and Policies ,
published by the State Council Information Office clearly pointed out that the
energy consumption in China has been ranked second place in the world with
a relatively low level of per capita energy resources. According to the world
average level, the per capita amount of coal and water resources is 50% , oil
and of natural gas resources are only around 1/15 in China. But so far, the
progress towards the goals of saving energy and reducing consumption has
lagged.

The per capita water resources in China are only 1/4 of the average level
in the world, and the spatial and temporal distributions are very uneven.
According to the national long-term development plan, by 2030, GDP in
China will grow by 10 times, the population will reach more than 1.5 billion,
the economic, social and ecological water demand for the whole country may
be up to 700 billion cubic meters, per capita water resource will be reduced to
1,700 cubic meters which is the international recognized warning level. If
there is no measure to be taken, the water security in China will run into a
very dangerous situation in the next 30~50 years.

On the other hand, water resources are used inefficiently and the waste
of water is widely spread in China. The use efficiency of agricultural irrigation
in China is only about 40% ~ 50% ., which may reach 70% ~ 80% in the
developed countries. The national average GDP achieved by the unit cube
water is only 1/5 of world average level, the increasing food production by
the unit cube water is only 1/3 of world average level and the water
consumption for industrial production is 5~ 10 times of that in developed
countries,

Compared with the reduction of water, the influence of the deterioration
of water quality caused by the pollution on the water resource security is even
more serious and worrying. Among the seven major water systems in the
country, the ratio of sections with the worst environmental water quality,
i.e., class V are more than one-fifth. Among the 28 lakes which are
monitored by the state, the algal blooms take place frequently and even affect

the safety of drinking water of the surrounding inhabitants. In addition, the
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reduction goal of the atmospheric emissions of major pollutants in China has

not been achieved in 2007.

In the report on the development of China construction industry in 2007
written by the Investment Institute of the National Development and the
Reform Commission and China Construction Enterprise Management
Association, it is pointed out that at present, the construction industry has
become the main profession for migrant workers and they have become the
main practitioners for this industry with the total number of 32 million.
According to the survey results, one-fourth of the total migrant workers are
working in construction fields, among the 38 million construction
practitioners in this country, the proportion of migrant workers reaches
84 %. The overall educational duration for the rural people is 7. 8 years, and
more than 70% of them only have a junior high school or primary school
education. Less than 1/3 of farmers receive the technical training once a year
and less than 3% of farmers receive the training three times per year, which
means the technical training coverage for farmers is very small. In 2007, the
trained proportion of the employed rural labors was 19. 2%, which means
that most of them went out looking for the work without training.

At the 17th Party’s Congress, Mr. Hu Jintao pointed out that “we
should accelerate the speeds of separating government from enterprises,
capital, public general affairs and the market intermediary organizations. we
should standardize administrative actions, strengthen the construction of
administrative legal departments, reduce and standardize the process of
examination and approval in administration and reduce government
intervention in micro-economic operation; we should ensure that exert the
power correctly and in public; we should focus on strengthening the
institutions of national cadres especially the principal leaders of cadres,
management and using of property and supervision of important positions; we
should perfect the institutions of interpellation, accountability, economic
responsibility auditing, abdication and unmaking.” The facts during these
two years have proved that in some very important projects, we followed the
requirements of the central government, we gained the best achievement, but
if we always considered ourselves always right or feigned or craved for

greatness and success, it surely got loss to the nation and people to some
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extent, some of cases have been exposed while some of them are being
exposed.

Over the past two years, with the joint efforts of workers, technicians,
engineers, experts, and professors in the civil engineering field, following the
strategic thought “ scientific outlook of development,” we walked with
steadfast steps. In particular, they are: D “The sustainable development” has
begun to form a powerful public opinion in the whole field, *saving of
material”, “to ensure safety,” “energy saving and emission reduction” and
other issues have been implemented during the processes of planning, design,
and construction. @) The mode of reliability management during entire “life
cycle” of a project is gaining more and more acceptable. From the revised
codes, calculation and analysis to the construction management, monitoring,
maintenance, more and more methods which ensure the safety,
serviceability, and durability during “life cycle” have been put forward.
@ Computer science, automatic control technologies and information
technologies are rapidly changing both the traditional ways in civil engineering
and the backward production modes. They have effectively improved the
productivity of the entire industry. It should be confirmed that on the
standpoint of both the demand of society and the development of civil
engineering, the sustainable development issue accords not only with the
strategic thought of the scientific concept of development, but also with the
trend of world development.

According to the development of Chinese construction during the past
two years, the following points should be especially emphasized. D) To greatly
increase the capability of independent innovation and enhance the
international competitiveness actively. 2 To continue increase the scientific
and technological financial supports and pay more attention to the transition
from research to application. @) To intensify the decision-making advice and
promote the decision-making to become a more scientific and democratic
activity, @ All the members working in scientific and technical fields must
vigorously carry forward the excellent traditions and make new contributions

to the core value system of socialism.

20. Textile Science and Technology

Under the background of Chinese reform and open policy on economy and
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great adjustment of international industries, Chinese textile industry, as a
pilot for the earliest and most extensive marketization, achieved tremendous
development. The scale is persistently expanded, especially in recent 20
years, which maintains growth above double-digit capacity. Compared with
1978, the production of cotton, chemical fibers, cotton-typed yarns, cotton-
typed fabrics, garments, textile fibers show an increment of 2. 7 times, 82. 8
times, 7.7 times, 5.1 times, 72. 1 times, and 11. 8 times, respectively, in
2007. In the same time, textile export is 72. 2 times of that in 1978. By the
end of August 2008, there are 464,000 up-scale-sized textile enterprises in
China, including workers of 10. 77 million and total assets of 2. 33 trillion
Yuan. The whole textile industry will have workers exceeding 20 million.

After China joined the WTO, the domestic textile industry developed
rapidly. The total amount of fibers in 2007 is double of that in 2002, reaching
to 35. 3 million tons. China is in deed the largest textile production country in
the world, and the fiber production accounts for about half of the world total
amount.

China is the fiber resources power in the world. In 2007, the total yield
of fiber is about 31. 53 million tons. Among them, the yield and percentage of

the total world fiber for various fibers are shown in Table 1.

Table 1 Yield and percentage for the world various fibers

Fiber Yield(million tons) of total world fiber( %)
Cotton 7.62 30
Silk 0.1 80
Ramie 0. 24 90
Synthetic fiber 22.02 58
Man-made fiber 1. 54 51

China is the export power of textile products in the world. Based on the
statistics from the WTO, Chinese textile and apparel accounted for 29. 3 % of
the world total export volume in 2007, including textiles of 23. 5% and
apparel of 33.4%.

China is the consumption power of textile products in the world. In 2007,
the per-capita of fiber consumption reached 14. 6kg, which is 34% higher
than that of the world average level. China has 1/5 of the world population.
Therefore, the main drive force for textile developments comes from the

domestic consumptive demands on the textiles and apparel. According to
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statistics for the total industrial sales of up-scale-sized textile enterprises, the
proportion for domestic marketing increased from 67% in 2000 to 75% in
2007. There are still great development potential and market space for textile
industry due to the proportional increment of the clothing expenditure for the
urban and rural residents during the latter part of industrialization, as well as
the rapid growth in demand for home furnishing and industrial applications.

In 2007 and 2008, many new materials, processing, technologies and
equipments are pushed out in the fields of chemical fiber, spinning, weaving,
dyeing and finishing, apparel and machinery. Textile technology is advancing
towards intelligence, automation and continuity. It is seen that speed and
efficiency, flexibility, excellent quality and environmental protection are the
mainstream for the textile advances. The traditional industry is completely
changed by the deep innovation of textile technology.

In recent two years, the scientific and technological achievements are
plentiful and the subject develops rapidly. Of many excellent project
achievements, some projects have been bestowed the key national awards,
such as the silver medal of national technological invention and the silver
medal of the national science and technology advance.

These projects to be prized are wide coverage, high content of science
and technology., have excellent economic effectiveness, indicate great
advances of textile industry in implementing scientific outlook on development
and build an innovative country. These achievements completely embodied the
technologists ” active efforts of enterprises and institutions on original
innovation, integrated innovation and the second innovation after introducing
and digesting. The promotion assembled by “authority, manufacture, learn,
research and medium” are completely developed. Both the whole level of
skilled personnel’s team with young and middle-aged as the main body and
the industrialization of scientific and technological achievements are greatly
improved. The enterprises urgently expect new technologies, materials,
processing, products, and equipments. Frequently advanced technologies
provide reliable assurance to the development of textile industry with
sustainable, healthy and stable increment.

In order to adapt technology demands from textile industry under new

situations and closely follow the international development tendency, “the
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Guidelines on the Technical Research and Industrialization of Textile Industry
in the Eleventh-Five Year Plan” formulated in 2005 has been adjusted and
revised again in the early 2008. The revised guidelines list technology with
partly breakthrough as the important popularized technology, and increase
some important, common and key technology that are urgent to be studied.
After the revision, the development orientation and important fields to be
studied are further clear, they provide a positive guidance for textile industry
to carry out the technological innovation.

The following paragraphs will introduce key researches in the different
orientation respectively.

Textile materials and advanced manufacturing include industrialization of
high performance fibers, such as carbon and Kevlar; development of new-
type polyester (PTT, PEN) and high-tech industrialization of new-generation
production chain; variety of biomass chemical fiber with degradation and
recycling; production of new-type green cellulose fibers; complete homemade
technology of PTA with an annual yield of 0. 6 ~1 million tons; technology
for producing composed industrial textiles with high performance; producing
for high-grade composed nonwoven fabrics; new-type medical textile
materials; membrane materials and roofing materials; agricultural nonwoven
fabrics and chemical fiber web; smart processing of textiles.

Spinning, weaving, dyeing., and finishing include high-tech processing of
cotton textiles, new-type processing to produce wool, new-type processing of
flax spinning, new-type processing to produce silk, new-type processing to
produce knitted fabrics. Dyeing and finishing with environmental protection
and energy conservation include key technology for dyeing and finishing of
new-type fibers, dyeing and finishing technology with high efficiency, short
processing and energy conservation, dyeing and finishing with water-free or
few water, functional finishing, digital dyeing and finishing, development of
eco-friendly dyestuff, additives and sizing materials, waste disposal and
recycling.

Textile informational technology includes ERP system suitable for the
textile industry, E-commerce platform for the textile industry, the digital
meta-synthesis of various enterprises, the online inspection and management

system for textile enterprises.
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The 10 technical researches and industrialization of new complete key
equipment include complete filament equipment and technology with high
efficiency and energy conservation, complete filament equipment and
technology of differential and high performance fibers, cotton production line
with high efficiency and modernization, rapier loom and air jet loom with
mechanical-electronic integration, production line and composed equipments
of spun-bonded and melt-bonded nonwoven fabrics, series products of smart
circular weft knitting machine., multi-function computer-controlled flat bed
machine, series products of modern warp knitting machine, online inspection
on the parameters of dyeing and finishing, dyeing and finishing equipments
with high quality, high efficiency, energy conservation and environmental

protection.

21. Food Science and Technology

Food is the first necessity of human being, and food industry is an important
sector of national economy. The fast growth and continuous development of
food industry has been essential to the nation’s economic, social, cultural,
and technological development for a very long time, but its role has been
more critical as now than ever before. As a discipline, food science and
technology is concerned with all technical aspects of food including the
theoretical research, technology, and equipments. It provides a solid ground
and technical support for the innovation of knowledge and development of
food industry, and plays key roles in the education and training of
undergraduate, graduate, and professional students with defined skills in the
field of food science and technology.

Food science and technology is a highly interdisciplinary applied science,
and incorporates concepts from many different fields including agriculture,
microbiology, chemical engineering, biochemistry, and many others.
Naturally it also shows great influences on many fields including agriculture,
engineering, science, medicine, and humanities and social science. During its
growth, food science and technology has been focusing on the theoretical
research, innovation in technology merging with other disciplines. The past
two years have witnessed the continuous and solid development and a series of
breakthroughs in many aspects of food science and technology, such as
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theory, technology and technique, which advocated the advancement of food

industry in these areas.

China has set the goal to provide a world-class education system for
students majored in food science and technology, and has established a
multiple-level education system including higher education, postgraduate
education and tertiary vocational education. Up to 2008, there has been over
180 institutions and universities with food science and engineering programs
nationwide, which are located in 31 provinces, autonomous regions, and
municipalities. Among these universities, the doctoral programs of 13
universities have been authorized as key disciplines in food science and
engineering by the Ministry of Education, and 32 universities have the key
master programs. In 2007 and 2008, the Ministry of Education has approved
14 national courses of excellence in food science with state-of-the-art facilities
including textbooks, references, and online resources. The successful
education system in food science and engineering provides the students with
an excellent preparation for a career in the food and allied industries, local,
state, and federal government agencies, and educational and research
institutions. Job placement in food science and engineering is above 80% in
the past two years in China. Chinese faculty and staff in food science and
engineering have thrived, because of the unparalleled combination of quality
and breadth, the high standards, the openness, collaborative, and innovative
culture in the field. Currently there are more than 500 full-time professors,
over 100 guest lecturers and adjunct professors who are active in the field of
food science and engineering nationwide.

With the aim at serve the socio-economic growth, frontier technology
research has been conducted in the past two years. the Ministry of Science &
Technology (MOST) in China has funded increasing numbers of National
Basic Research Programs, National High-tech R&.D Programs (“863”
Program) and Science and Technology capability Programs related to food
science and engineering during the period of 11th Five-Year Plan, with the
focus on agricultural processing, functional food, modernization of dairy
industry, food safety, etc. To meet the global challenges of new technology
revolution and competition, MOST has compiled and implemented nine

Science and Technology capability Programs in food science with 108 projects
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and invest in more than 600 million Yuan. To boost innovation capacity in the
high-tech sectors and to achieve breakthroughs in key technical fields that
concern with the national economic lifeline and national security, MOST has
implemented over 700 million Yuan in the key projects of advanced
agricultural technology, among them over 100 million Yuan was granted to
the food-related projects. Tremendous developments in key high-tech fields of
food science and technology have been accomplished, particularly in food
processing, functional food and food safety. Innovation and application of
cutting-edge high-tech in the field of food science and engineering, such as
biotechnology and nano-technology have tremendously advocated the
modernization process of food industry in China.

China has been strengthening cooperation and academic exchange with
universities and institutions around the world in the fields of food science and
technology, which has enhanced the international competitiveness and risk
resistance of Chinese food industry so as to allow more positive involvement
in the economic globalization process and safeguarding our economic interests
and security. In 2007 and 2008, China has held more than 40 national and
over 10 international conferences and forums in food science and technology.
China has established joint research centers with over 10 international
universities and institutions from the United States, Canada, United
Kingdoms, France, Japan, South Korea,etc. , and exchange of scholars and
students and cooperation in scientific projects have greatly promoted the
advancement in the field of food science and technology.

With the advances in modern technology, particularly in the basic
discipline, such as agriculture, biology, medicine, mathematics, and
engineering, research areas, such as basic theory of food processing, food
nutrition and human health, food safety and control, food biotechnology have
drawn more and more attention and become essential to the development of
food science and technology. The challenges that we are facing nowadays,
such as global environmental change, food safety and continuous development
bring great opportunities for innovation and development of food science and
technology, and through the joint efforts of Chinese food scientists and food
industry, we are thriving to accelerate the national socio-economic

development and enabling China to catch up with international pioneers in the
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field of food science and technology.

22. Basic Agronomy

To meet national strategic needs and solve the leading edge problems, the
basic agronomy science focuses on the crops growth and development laws,
the environment effects, and the way to regulate and control. Thus a lot of
significant theoretical innovations and self-owned intellectual property rights
have been achieved in basic agronomy science, which have strongly supported
the crop yields constantly increment and the agriculture sustainable
developing.

In the field of crop germplasm researching, extensive crop germplasm
investigation, collection and introduction from other countries have carried
on. Crop germplasm technical platform, standard and regulations have been
constructed. The entire process of crop germplasm, including its collection,
treatment, preservation, assessment, and utilization, has realized
standardization and digitization.

In the field of crop genetics, the research in genetic mechanisms of crop
heterosis and its utilities was continuously promoted. At the same time, study
on the genomics of main crops that include rice, maize, etc. has been carried
out. A series of remarkable achievements have been made in the crop key
functional gene study.

In the field of agricultural biological information, independent huge
genomics sequencing, research on comparative genomics, transcriptomics,
and proteomics have been initiated. Some biological information data with self-
owned intellectual property rights have been set up.

In the field of crop physiology, the productivity analysis theory based on
resource using efficiency and technologies to regulate the crop growth and
development are well developed, which provides the theory support to exploit
the “high-yield and cost-effective” crop potential in China.

In the field of crop ecology, the research on compound crop sociology
and the utility of farmland biodiversity has been expanding. And a series of
crop expert modules and intelligentized producing management systems have
been created independently.

In the field of agricultural resource and environment, the progresses
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have been made in farmland quality development, effective crop water-
supplied, microorganism resources developing and utilizing, cleaning
producing and pollution controlling. Research on the influence to agriculture
by global climatic change countermeasures has been carried out.

Due to the severe current situation, namely, population increasing
sharply, resources shortage, environment pollution, ecological degradation,
agriculture science and technology faces more and more demands and
challenges resulting from food security. ecology security, and food safety.

Science platforms construction should be strengthened, science
developing spaces should be broadened in basic agronomy science.
Measurements should be taken to promote interdisciplinary study, cultivate
new subject, strengthen international communication and cooperation, and
enhance our self-owned innovation capability and comprehensive strength

quickly in the basic agronomy science.

23. Forestry

The comprehensive report on Forestry Discipline Development (2006 )
reviews progresses made in the past and current status of forestry with
particular relevance to China, the prospect for the future development trend
of forestry is also presented. Reviews were carried out in 17 major disciplines
of forestry to analyze strengths, weaknesses, challenges and opportunities,
existing problems, and countermeasures. The discussed disciplines are forest
ecology, forest soil science, forest-based plant science, forest genetics, tree
breeding, forest silviculture, forest entomology, forest pathology, forest fire
prevention, wildlife conservation and utilization, non-wood forest discipline,
forest management, landscape architecture and ornamental plant
horticulture, water and soil conservation, desertification combating, wood
science and technology, chemistry of forest products, forest economics, and
urban forestry. The development goal of forestry in China is to accelerate the
development of forestry science and technology development with focusing on
the core tasks of forestry development, to ensure the quality of forestry
ecological programs through science and technology innovations, and to
increase scales and profits of forestry industries through technology
development, thereby to allow forestry sciences and technologies in China to
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reach an advanced level in the world in the middle of the 21st century. The

development strategy of forestry in China in the next 50 years is
recommended that: @ Further strengthening researches on basic sciences and
high technologies to improve the quality of researches and capacity of
innovation, meanwhile to keep well-balance between researches on basic and
applied sciences; 2 Research and develop the key technologies for major
national forestry programs and development of forest-based industries;
@ Intensifying technology transfer, allowing research achievements to be
integrated with and applied to operational practices as quickly as possible,
hence to accelerate and improve forestry development; @) Strengthening
capacity in the area of building forestry education/research institutions to
improve the capacity of continual innovations in forestry researches;
®Intensifying international cooperation to improve institutional development
based on the analysis on existing problems and overall situation of forestry in
China. Following measures are recommended: () Strengthening overall
arrangement with careful planning the development of various disciplines,
optimizing allocation of science and technology resources; @) Increasing input
in researches on basic sciences, providing an enabling conditions for
development of different forestry disciplines; @) Improve human resource
development to produce highly qualified forestry research staffs;
®]Intensifying  knowledge innovation and technology innovation,
strengthening accumulation of science and technology achievements. In the
foreseeable future, the world efforts will continuously put into solving
problems related to development of forest resources, protection of forest
ecology, and efficient utilization of forest resources. The protection of forest
ecology and impacts of global climate changes will be future hot spots in
forestry researches, researches in timber and non-timber forest products will
continue to be restructured, theories and methodologies of sustainable forest
management will continue to be a major area for researches, and technology
development will be priority of forestry researches. Specifically speaking,
priorities of future research will be given to the following areas:
(DMechanisms and rehabilitation of degraded ecosystems in ecologically
fragile areas; @ Conservation and sustainable management of natural forests;

@ Forest genetics and biotechnology; @ Development of short rotation
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industrial plantations and precious-timber plantations; (& Mechanisms and
control of biological invasions; ® Forest resources monitoring, management
and information technology; D) Urban forestry; @ Wildlife protection and

nature reserves; (@ Relations between forest and environment deterioration.

24, Fishery Science

Fishery is an important sector in China and contributes to improving people’s
diet structure and development of the country’s economy In 2007 and 2008,
fishery science has made great progress in the following aspects.

(1) Biotechnology.

The achievements include the screening and cloning of functional gene in
aquaculture animals, the screening and application of molecular marker,
development of sex-related markers and their application in sex control,
molecular breeding, culture of fish embryonic stem cell, and the
establishment of cells library.

(2) Aquaculture technologies.

In freshwater aquaculture, artificial breeding, integrated and ecological
farming have in depth development.

In marine aquaculture, the progress was made in artificial breeding of
shellfish, seaweed and echinoderm, such as hybrid abalone, Chinese shrimp,
scallop, sea cucumbers and sea urchins. In the area of aquaculture disease
control, the noticeable achievements include findings of infection mechanism
of lymphocystis disease and white spot syndrome, the immunity study on
scallop and sea cumber and polyvalent vaccine of different mariculture. In
terms of culture technologies, the major achievements included water
recycling aquaculture system, ecological degradation pattern of intensive
shrimp culture, nutritional and immune control of cultured shrimp and
medicinal residue monitoring.

(3) Aquaculture Nutrition,

The major research works have been done in basic nutrition and
micronutrient requirements of aquatic animals. Attention has been also paid
to the nutrient metabolism and gene expression in cultured species recently.
Some specific additives have been developed to improve the growth of aquatic
animals and feed utilization. High quality immunostimulant and microbial
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agent have been developed based on nutritional immunology. lLarvae and

broodstock nutrition physiology were conducted to develop high quality
microdiet and broodstock diet.

(4) Fisheries Facilities and Engineering.

The major progress are made in offshore aquaculture facilities, water
recirculation technology., pond production facilities, fishing machineries,
aquatic products processing machineries, energy-saving technologies, fishing
harbor engineering, artificial reef and fishing ground engineering, fish
passing engineering and disaster reduction engineering.

(5) Aquatic Product Storage and Processing.

The basic research on fish product processing and quality control has
been further strengthened. the research interests mainly focus on aquatic
product quality and safety examination, quality control, products tracing and
quality standardization. Research on the freshwater fish processing is
relatively weak.

(6) Fishery Resource and Environment.

The research interests in 2007 and 2008 were concentrated on
conservation, rational utilization and enhancement of fishery resources,
fishery and marine ecosystem protection and the corresponding protective
measures,

The future research focuses are:

(1) Biotechnology.

The sequencing of gene for several aquatic animals, cloning of function
gene, molecular mark, and cell culture, etc.

(2) Health Aquaculture.

In freshwater aquaculture, the research will focus on improvement of
fish breeding technology, optimization of aquaculture structure, promotion of
fine aquaculture varieties; efficient utilization of feed, and improvement of
freshwater aquaculture facilities.

In marine aquaculture, the research will highlight on technologies of
healthy and intensive cultivation, quality and safety control of mariculture
products, some new models of mariculture, disease control and application of

high technologies.
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(3) Aquaculture Nutrition and Feed.

The research priorities in this area will include standardization of
methodologies on nutrition researches, systematic studies on nutrient
requirements on those commercially important, native cultured species, such
as micronutrient requirement, nutrient metabolism and molecular control,
artificial feeds to replace fishmeal, nutritional immunology, high quality
microdiet for larvae and special feeds to control fish quality such as color,
texture and flavor. In addition, feed safety issues have been increasingly paid
great attention to in the research.

(4) Fisheries Facilities and Engineer.

Based on the requirements of the construction of economic develop
regions in fishery harbors, the research efforts would go into artificial reef,
fishing ground, and safety fishery production.

(5) Aquatic Product Storage and Processing.

In order to meet the requirement of fishery industry development, the
research will highlight on the in-depth processing and preservation,
improvement of processing equipments, utilization of low value product and
quality secured seafood.

(6) Fishery Resource and Environment.

The research in this area will be prioritized in biology studies on fishery
resources, fishery resource management, stock enhancement, regular
monitoring system, rational exploitation and sustainable utilization of fishery

resource, and the ecological equilibrium of fishery resource and ecosystem.

25. TCM and Chinese Materia Medica

This annual report reviewed some important progresses in Chinese medicine
in China according to academic and partially political publications in 2007—
2008. At the same time, this report also proposed the development strategies
of the discipline in the future.

The discipline of Chinese medicine, which consists of traditional medical
science and materia medica, is a part of Chinese science and technology.
Chinese medicine discipline has kept pace with the times, fulfilled a good
integration of modern science and technology trend in the development of
scientific and technological innovation with the policy support level. Due to
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the strong supporting of national medical policies, scientific research has

made important progresses. A series of fruitful achievements have been made
in the recent years, particularly in 2007 —2008.

The discipline has achieved great advances on academic development,
scientific research, and medical services. These achievements mainly have
shown up in the aspects of elevating the capacity to prevent and treat
diseases, innovating research on key scientific issues, and developing new
herbal drugs to meet social needs. Particularly in scientific and technological
research field in Chinese medicine, there are 10 results which have been
awarded the second prize of National Scientific and Technological Progress in
the last two years.

(1) “The criteria for classification of TCM body constitution research
and its applications” is an outstanding representative among these awarded
results in 2007. According to the body constitution in Chinese medicine, the
project proposed 9 kinds of basic concept of physical type and classification
standards in Chinese people and established theory and the physical model
database for the physical classification. Diagnostic criteria of phlegmatic
hypothesis constitution and its methodology have been made. The use of
immune genetics technology and the entire human genome chip detection
technology provided an objective basis for the constitution classification at the
molecular level. The results proved further the human body’ s individual
differences and practice guidelines for the realization of individual health care
and provided a theoretical basis for the sub-health prevention and treatment.

(2) “The key technology research of metabolism-control genetic
engineering about the active product of Huangqi” is another achievement
awarded in 2007. The project that studies the metabolism-control of Huangqi
(astragalus mongholicus) active components by means of the application of
genetic engineering, has achieved significant results. The 10 papers from
among the total 51 papers have been included by SCI index. Three out of five
patent applications have been authorized; two of them have been made in
public. The projects including the gene cloning, vector, expression, hairy
root culture technology taken as universal methods raise the study level of
modern Chinese medicine, and have a positive significance.

In 2006, “ The 11th Five-Year Program” of Chinese Medicine
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Development was issued. The program proposes the 10 projects to be
preferentially developed in the next 10 years, and promises that Chinese
central government will continue to increase financial investments in the
research on Traditional Chinese Medicine in order to promote the
modernization and internationalization process just like in the past. According
to this program, Traditional Chinese Medicine will enter into an important
development period in the coming five years. In this period, the syndrome
defined by Traditional Chinese Medicine, meridian system, and earlier
intervention and treatment of diseases will become key fields for the scientific
research of Traditional Chinese Medicine in China. New therapeutic theories
or treatment measures or herbal recipes for disease will be emphasized on
research procedures taken as a potential breakthrough point. Safety, efficacy,
pharmacology and pharmacokinetics, nature of material medica or/and new
herbal drugs will be pursued in the next research projects plan. In addition,
developing medical service and promoting talent person growth of Chinese
Medicine will be paid close attention to in the next year.

It is believable that this discipline will achieve more great advances in the
academic development and research, and service for the people in the coming

years.
26. Integrated Traditional Chinese and Western Medicine

1. Introduction,

Integrated Traditional Chinese and Western Medicine (ITCWM), a
newly thriving medical discipline uniquely established in China, has its own
concepts and research methods different from Traditional Chinese Medicine
(TCM) and modern Western medicine (WM). It borrows their advantages
and supplements each other, thus arrives at the mutual promotion and co-
developing of TCM and WM. It is a new medicine with originality. In recent
years, the ITCWM in China is facing the unprecedented opportunities for
developing.

ITCWM is an extremely important part of the medical service system in
China. It has played an important role in fundamental medical system
construction covering the basic urban medical insurance and new type of rural
cooperative medical service. 50-year practice has proved that it is necessary for
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the concept of ITCWM to continuously innovate, enrich, and develop

further.
2. Current status of ITCWM.,

(1) Medical construction.

By the end of 2007, 21 units of ITCWM hospitals at the key level are
under the guidance of State Administration of Traditional Chinese Medicine.
There are totally 245 ITCWM hospitals, 195 ITCWM outpatient
departments, and 7570 ITCWM clinics. ITCWM departments have been
established in WM hospitals comprehensively. Extensively academic studies
on ITCWM have been launched by many institutes. The ITCWM academies
and institutes have also been founded.

(2) Scientific researches.

1) Progress in basic studies on ITCWM.,

(D The daily perfect of basic theories on ITCWM; (@ The further
promotion of basic theories on TCM; @) The target-oriented experimental
studies on ITCWM; @ More open and scientific researches on ITCWM, it
manifests as the multidisciplinary tendency to include in one and monopolize
it; ® Extensive launching the new drug research and development and drug
potency evaluation dominated as a compound recipe.

2) Progress in clinical studies on ITCWM.,

(D Continuously development of clinical studies; @ The gradual
improvement of the qualities of clinical studies; @ Continuously exploration
into clinical research methods in line with the ITCWM characteristics;
@DFurther standard research works on the ITCWM standardization.

3) Application studies.

(D The gradual mature research technologies on Chinese materia medica
and their extensive application; @) Extensive application of the research results
of ITCWM, it aims at various diseases in the clinic, serves for more patients;
@ Further improving clinically therapeutic efficacy with the innovative
ITCWM methods; @ Continuous application of various new types of TCM
diagnostic and treatment devices in clinical studies.

(3) Academic activities.

(D The continually strengthening construction of the Chinese Association
of Integrative Medicine (CAIM) ; @ The daily activity of ITCWM academic
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conferences; @) The stable developing of ITCWM serial journals; Since 2008,
the Chinese Journal of Integrative Medicine (English edition) has been
collected as one of the SCl-expansion sources, a zero breakthrough for
Chinese medical journals entering into the SCI; @ Plenty of publication on
ITCWM studies and monographs.

(4) Talents cultivation.

In recent years, talents cultivation of ITCWM have been strengthened
continuously.

(5) International co-operation.

ITCWM has won the domestic and international recognition, exerted the
extensive and far-reaching influence on the internationally medical field. The
global integrative medicine is now thriving. China has more and more
international cooperation with different countries.

3. Comparison and analysis of ITCWM between China and foreign countries.

Along with the continually deep understanding of TCM, supplementary
and alternative medicine, and with the extensively launching of TCM relevant
studies and recognition of the research results, the development of the
international integrative medicine shows a favorable tendency. Many national
scientific research institutes and medical societies have invested more into the
studies on the integrative medicine and traditional medicine and pharmacy,
thus accelerated the rapid development of integrative medicine.

Comparison and analysis of the integrative medicine progress between
China and foreign countries. Studies on ITCWM in China are lagging behind
when compared with those in foreign countries, especially with clinical
studies of integrative medicine in the Europe and the USA. Although relevant
studies are numerous, they are not superior in the quality.

4. Countermeasures and prospect of ITCWM development,

(1) Countermeasures for ITCWM development.

Disease-oriented basic and clinical studies on ITCWM should be launched
by taking the disease-syndrome combination as the core, the disease
syndrome typing as the main cut-in point to establish standard systems for
diagnosis and the therapeutic efficacy assessment system of ITCWM.

Academic studies should be focused on solving the key problems

emerging from the social economic developing. The scientific researches on
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ITCWM theories and methodologies should be deepened.
Pay attention to launch the ITCWM studies in the disease prevention and

health promotion sectors.

Strengthen the construction of ITCWM medical service, teaching, and
scientific institutions.

Strengthen the talent nurture of ITCWM.

Strengthen the international cooperation and exchange.

(2) Prospect of ITCWM.

The continuous completion and progress in ITCWM theoretical system
and medical mode;

The gradual foundation of ITCWM disease diagnostic system and
therapeutic efficacy assessment system;

The more universal adoption of ITCWM medical mode;

Significant improvement of clinically therapeutic efficacy by ITCWM;

The continually improvement of ITCWM service capacities at the basic
level;

The launching of western doctors learning from TCM will be more
favorable for the developing of ITCWM.,

In the present world, the modern medicine changes with every day
passing. While through the continually digging into the TCM, the experience
and peculiar methods of TCM are recognized and adopted again. On the basis
of co-development of TCM and WM, ITCWM stands on the shoulders of two

“giants” and definitely has a prosperous future.

27. Pharmacy

This report integrally reviewed the development and the current progress of
pharmaceutical sciences of China in 2008, and their prospects applied to the
future. Along with the rapid boom of science and technology and the quick
improvement of contemporary civilization, medicinal undertakings have won
an identical speedy progress as a shield against the diseases endangering
people’s lives and health and the quality of their life, and then played a vital
role in the development of the national economy. Drugs, as the special
commodities for human to prevent, treat, and diagnose diseases, have a

direct bearing on the health and lives of the public.
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Along with the boost of medicinal domains, our research level of the
pharmacy has already made a substantial progress; however, on the whole it
still lags behind the developed countries. The overall industrial value of
Chinese medicinal industry in 2007 was up to 692. 6 billion Yuan, it
represents the increment rate of 25. 3% vyear after year. Among others,
manufacturing of chemical materials increased to 158. 1 billion Yuan at a YOY
growth rate of 28. 0%. In China, preparation industries account for about
70% of the total pharmaceutical industries, whose overall industrial output
value and pre-tax profits were equally up to 60%. Decoction pieces industry
sequentially increased and its overall industrial output value in 2007 reached
to 30. 44 billion Yuan. Its growing rate was the highest in medicinal trade, is
represents YOY of 37. 32%. Output value of sales reached to 29. 16 billion
Yuan, 40.1% within the same period. Based on current growth rate, Chinese
medicinal industry will break the barrier of one trillion Yuan several years
later, and indeed become a pillar industry of national economy.

China is currently facing a dual threatening by infectious and chronic
non-communicable diseases, namely, the incidence of fatal diseases continues
to ascend with great harmfulness. Population aging will become the most
grievous challenge for the development of Chinese population and society in
the next 10 years. More and more international pharmaceutical enterprises
began to swarm into Chinese pharmaceutical market; therefore, domestic
pharmaceutical enterprises should be confronted with even more drastic
marketing competition. It has been very difficult for model of traditional
medicine research and development to adapt the market economy. There is
still a very big gap in researches of innovative drugs between China and
developed countries. In China, the structure of medicinal industry is irrational
because of the absence of internationally competitive enterprises. The system
of drug innovation is imperfect with weak ability of independent innovation
and a serious shortage of funds. Poor conditions can not fulfill the
requirements of new drug research and industrialization. Screening
technologies of new drugs lag behind all the time. Standardization of pre-
clinical and clinical evaluation of drug innovation has not been internationally
recognized. Although Chinese national pharmaceutical industry has its own

advantages and characteristics, but its role has not been fully played. The
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contradiction between the growing public demands for drug safety and the

relatively backward social productive forces is more prominent. The security
risks occurred by stages during the long-term period of modernization,
urbanization and industrialization in developed countries now 1is in a
compatively concentrative emergence and exposure in current stage of China.
Recently, injection of traditional Chinese medicine continued to suffer serious
adverse events with a rising mortality. Injury of drug is threatening the human
health and survival; therefore, improving the quality of the drugs, insisting
on the rational administration, and preventing drug from abuse are the
pressing problems for relevant departments and medical workers to pay high
attention to.

At present, to strengthen the innovative drug research and to develop
the new drugs with independent intellectual property rights are the primary
tasks for pharmaceutical workers. Firstly, modification of the major drugs is
propitious to meet the people’s basic demands and to resolve the problems of
people” s basic medicine and hygiene. Secondly, extensive preparations of
innovative drugs, biotechnological medicines, and non-patent medicines for
precaution and treatment should also be deeply strengthened. Thirdly,
organization of influential big projects connected with international items will
administer to a rapid advancement of our pharmaceutical discipline. And it is
likewise indispensable to reinforce the construction of technological platform
and make the platform approved by developed countries, and then to create a
more rational system of national drug innovation. Finally, a number of new
drugs focusing on 10 categories of the most serious diseases will be created;
they include chemical drugs, traditional Chinese medicine, and bio-medicine.

The mode of traditional medicine research and development must be
converted to a new one by confirming the key role of pharmaceutical
companies in the research and development, in order to elevate the whole
competition of Chinese pharmaceutical industry. By inspiring the skeleton
enterprises owning a fixed developing direction, a stable business investment
and the first-class team, the innovative elements will be gradually transferred
and centralized. In this way, approximately 20% to 30% of technological
problems in every major field might be reached a breakthrough.

In 2008, the State Council organized the special major science and
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technology project named “ Creation of major new drugs.” Two major
objectives are aimed. Firstly, by adapting the situation of medicinal system
reformation and system of national basic drugs as well as the construction of
new cooperative medicinal system in country, a number of safe, effective,
convenient, and inexpensive drugs will be developed to provide a stronger
safeguard for Chinese people’s health. The second aim is to develop a group
of innovative drugs owning independent intellectual property rights and the
marketing competitiveness and to build a serial of technological platform with
high levels, consequently, to form the innovative ability and technological
system supporting the development of our independent innovation. In 2020,
overall levels of Chinese medicinal creation will be significantly increased with
a strategical transfer from pure imitation to independent creation for
pharmaceutical industry. According to the special project of “Creation of
major new drugs,” the state encourages and supports the developments of
small and medium-sized innovative pharmaceutical companies in
biotechnology. Meanwhile, guided by government, the incubating base
centralized by enterprises will be established within those companies owning
needed conditions, in order to promote the drug innovations of large
enterprises and development of industry. The implementation of the special
project ensures that our industry of new drugs can be transferred from
imitation to innovation on the basis of people’s health, which is likewise
guided by market demands, forced by independent innovation, supported by

construction of platform, and targeted by new drugs creation.

28. Biomedical Engineering

Bio-Medical Engineering ( BME) has rapidly developed since the 1960s,
which integrates the principles and methods of engineering sciences with that
of life sciences to understand the laws of life, maintain and enhance the health
care of human being. The applications of multi-disciplinary fields of BME,
such as engineering sciences, physics, chemistry, mathematics, and
computing sciences have played a vital role in researching biology, medicines,
human action and health. For the prevention, diagnosis, treatment of disease,
for the recovery of patients, and for the advancement of human being, BME
has developed its basic concept, created the knowledge on the fields from
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cells to organs, put forward the novel methods in these fields: biotechnology,

materials, process, implantation materials, instruments, and information
technology. (Quoted from NIH)

There are many reasons for the rise of BME, but the most fundamental
one is that people’s concerns about the demand for health are continuously
increasing with the advance of socialist material civilization; then, along with
the change of disease spectrum technical requirements for a typical BME
product—medical devices have changed tremendously, thereby it causes a lot
of key technologies need changing and innovating.

During the last 5 decades, BME has penetrated into every field of health
and medicines. As for medicines, covering from clinical medicine to basic
medicine, BME has changed medicine itself to a great extent, and predicted
the trends of medical revolution. In this sense, it is impossible to image that
the evolution of modern medicine could do anything without the contributions
from BME.

On the other hand, the rise and development of BME have not only
promoted and revolutionized the development of numerous industries relevant
to health, especially the development of medical devices industry, but also
changed it in essence. The most fundamentals are: human being (using
objects and users) and medical devices are regarded as a whole system with an
emphasis on the interaction mechanisms, and developing the needed medical
devices by the concept of systematic engineering with an emphasis on the
systematicalness of clinical solutions to achieve the scheduled medical goals.

Since the 1990s, creative ability has become a representation for the
competitiveness of BME industrializations in developed countries. “Creative
ability” is a kind of ability that transforms research achievements and/or
creation into marketable products (commodities). This is the lie of industry
energy (competitiveness) of modern BME. It shows that as a pillar technique,
BME has become the main sources for the technical innovation of medical
devices and other related industries, and the technique and process in other
fields merged into it. Independent intellectual property rights are just the
embodiment of “creative ability. ”

In addition, as one of the indispensable parts of life sciences and

medicines, BME has kept itself the characteristics of engineering sciences.
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With the purpose of solving problems emerged in modern medicine, it seeks
the rules within limited objectives and achieves its scheduled goals with the
simplest methods. That is, as an important part of the medical-health-care
insurance system, BME should not only be responsible for promoting the
advancement of modern medicine, but also should be and must be helpful to
the control of medical expense and the sustainable development of medical and
health services.

With the development of BME sciences and the relative industries, BME
education is rapidly developing and is taken more seriously by the people.
World-class universities have almost all established institutions for BME
education or research. Our BME education has greatly developed over the last
30 years. At present, 30 universities have been allowed to offer BME first-
class-discipline doctoral programs, eight of which have BME key national
disciplines, and more than 100 universities have set up the BME
undergraduate courses.

Multi-level and multi-directional social demands and subject attribute
have defined that BME is an interdisciplinary field with the characteristics of
broad coverage, deep intersection, rapid development, and multiple changes.
The report takes human’s demand for health in the post-industrial era as a
guide, takes the transform of the development trend of BME caused by
medical revolution in the 21st century as a main line, takes the science and
technology in hot fields that BME discipline is currently discussing and
studying as a main content, makes an introduction to the progress of BME
mainly in terms of the frontier, highlight and new technology in some fields
focusing on biomaterials, biomechanics, medical information technology,
biochip and sensor technology. tissue engineering and regenerative medicine,
intervention medical engineering, etc.

As a novel interdisciplinary study and the technical support to the
medical health care insurance systems, BME sciences will inevitably make
important contributions to the development of life sciences and human health
in the 21st century. And, the related medical devices industry as a sunrise
industry will also become a pillar industry of national economy and make

great contributions to human health.
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