Key Program

Key Program is another important type in NSFC’s research project series. Its aim is, on the basis of promoting the balanced and sustained disciplinary development, in accordance with the priority areas of NSFC and through the guidance of the Guide, to focus on international frontier areas, integrate innovation resources and foster key breakthroughs. It mainly supports in-depth, systematic and innovative researches that are integrated with the national demands in key areas that have good research basis and accumulation and have important roles in promoting disciplinary development, or where new growth points of research disciplines emerge. 

In order to achieve the goal of making breakthroughs, the Key Program stresses on the principle of limited objectives, limited research scope and focused goals, and on the intercrossing of disciplines and making full use of the existing major scientific research bases. Key Program projects are generally planned in every five years. Each year, research areas are determined and announced in the Guide to Programs. The length of the projects usually lasts 4 years. Please refer to the application notes and limitations, and write proposals according to the writing guidelines.

In 2007, 1,754 applications for Key Program projects were received, and 373 projects were approved, with a total funding of 635.3 million yuan and an average funding of 1.7032 million yuan per project. In 2008, the Key Program will, in accordance with the Eleventh Five-Year Plan, continue to expand the funding scale and increase the funding intensity. 426 projects are planned to be funded, with a funding of 792 million yuan, and an average funding of 1.85 million yuan per project.

Funding of Key Programs in 2007

Unit: 10,000 yuan 

	Science department
	No. of applications 
	Funding and projects approved
	Success

rate 

 (%)

	
	
	No. of projects
	Funding 
	Percentage of the total (%)
	Average funding per project
	

	Total
	1,754
	373
	63,530
	100
	170.32
	21.27

	Mathematical and

Physical Sciences
	152
	45
	8,600
	13.54
	191.11
	29.61

	Chemical Sciences
	117
	42
	7,210
	11.35
	171.67
	35.90

	Life Sciences
	675
	113
	17,850
	28.10
	157.96
	16.74

	Earth Sciences
	322
	56
	9,500
	14.95
	169.64
	17.39

	Engineering and Materials Sciences
	246
	61
	10,920
	17.19
	179.02
	24.80

	Information Sciences
	168
	42
	8,050
	12.67
	191.67
	25

	Management Sciences
	74
	14
	1,400
	2.20
	100
	18.92


Department of Mathematical and Physical Sciences

In the Eleventh Five-Year Plan period, in order to encourage competition and promote the generation of projects with innovative ideas, the Department will announce more project areas and research directions than projects to be funded, and let the research directions guide applicants to choose research topics. Applicants may choose freely the research title, research content, research scheme and research fund in the following specified areas. Key Program projects are determined mainly based on the priority funding areas proposed in the study report of disciplinary strategic development for the Eleventh Five-Year Plan period. The reason for doing so is to conduct an overall planning for the development of research disciplines.

Starting from 2008, in areas of mathematics, mechanics, astronomy, Division I of Physics and Division II of Physics, we only specify areas, and let the applicants decide research topics and research contents. In 2008, the Department plans to fund 58 Key Program projects with a total funding of 100 million yuan. Details are given in sections for each division. Each year, priority areas in the Guide may vary depending on the distribution of on-going Key Program projects.
Division of Mathematics
In 2008, 8-10 Key Program projects are planned to be supported and the total funding will be 11.2 to 14 million yuan.

Words in bold are research directions, and the list items are the encouraged research contents and the code in bracket is the application code. Applicants may choose one from the encouraged research contents. 

1. Algebra and applications

Lee algebra and application, Lee group and application (A010202).

2. Modern differential geometry
Geometry and topology of low dimensional manifold, geometric analysis (A010402, A010303). 

3. Modern analytical theory and application
Variation theory, harmonic analysis (A010601, A010504).

4. Theory and application of ordinary differential equations
Functional differential equations, time lag differential equations and difference equations (A010701).

5. Dynamical systems and ergodic theory
Theory and application of bifurcations in dynamical systems (A010703, A010502).

6. Theory and application of partial differential equations
Nonlinear dispersion equation, compressible fluid dynamics equations (A010801).

7. Optimal theory and applications
Nonlinear optimization, multi objectives optimization (A011201),

8. Mathematical theory of optimal control
Mathematical theory of infinite dimensional control systems (A011301),

9. Graph theory and combination
Applied graph theory, combination design (A011602, A011601).

10. Theory and application of computational mathematics
Computational fluid dynamics, numerical algebra, computational geometry (A011702, A011705 and A011706).
Division of Mechanics
Applicants should have senior academic title and good research background and records in the research area to be applied, and the research group should have certain size. Applicants need to mark the area selected in the application form.

11-13 projects are planned to be supported and the total funding will be 22 to 26 million yuan.

1. Nonlinear dynamics and control in aerospace science (A0202) (It is an interdisciplinary project with the Department of Information Sciences.)

2. Vibration control of large and complex structures (A0202)

3. Basic mechanical problems of functional materials (A0203)

4. Multi-field coupled basic mechanical problems (A0203)

5. Studies on the completeness and endurance of structure (A0203)

6. Key mechanical problems in advanced manufacturing (A0203) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences)
7. Studies on complex flow mechanisms (A0204)

8. Key scientific problems in high speed hydrodynamics (A0204)

9. Fluid mechanical problems in environmental disasters (A0204) (It is an interdisciplinary project with the Department of Engineering and Materials sciences.)
10. Biomechanical studies related to human health and the cures of diseases (A0205)

11. Mechanical problems in extreme conditions (A02)

12. New theory and methods in computational mechanics (A02)

13. New theory and methods in experimental mechanics (A02)
Division of Astronomy
In 2008, 6 to 8 projects are to be supported with a funding of 1.8 to 2.4 million yuan for each project.

1. Galactic cosmology (A0301, A0302)

Key scientific problems include:

1) Measurement of cosmological parameters, in particular, physical properties of dark matters and dark energy, and observable phenomenon of residuals from early cosmic evolution;

2) Formation of various celestial bodies and structures in the universe, and key physical process of formation of structures;

3) Formation and evolution of galaxies;

4) Radiation, structure and evolution of active nucleus of galaxy.

2. Formation, evolution and eruption of stars (A0303)

Key scientific problems include:

1) Formation and early evolution of stars, especially the observation and theoretical studies on the formation of large mass stars and large scale formation of stars in galaxy;

2) Star structure and evolution and star atmosphere, late evolution of stars and compact celestial bodies and relevant eruption phenomenon and radiation mechanisms, and the observation and theory of formation, evolution of outer planets in solar system;

3) Structure and evolution of the Galaxy.

3. Solar physics (A0304)

Key scientific problems include:

1) Structure and evolution of solar magnetic field and velocity field, and the process of interaction between solar magnetic field and plasma;

2) Solar eruption events, especially the solar flare and characteristics of the source and physical mechanism and high energy radiation, and dynamic process of solar corona mass ejection;

3) Effect of solar eruption activity on the weather in solar earth space, and physical basis and methods for solar activity forecast;

4) Solar quake, solar power generator and solar weekly activity mechanism;

5) Heating mechanism of solar corona and cause of high-speed solar wind.

4. Astrometry and celestial mechanics (A0308, A0309)
Key scientific problems include:

1) Methods of astrometry and development of astronomical reference frame;

2) Theory and methods of celestial mechanics;

3) Planet and star system dynamics;

4) Natural and artificial celestial dynamics of the solar system;

5) Astrogeodynamics;

6) Applied astronomical research to address the key national need.
5. Astronomical techniques and methods (A0311)

Key scientific problems include:

1) Radio astronomical techniques (including millimeter wave and sub millimeter wave);

2) Optical and infrared astronomical techniques;

3) High energy astronomical technology;

4) Space astronomical techniques and other astronomical techniques and methods.
Division I of Physics
Project PI should have been the PI of a national project, and the research group is required to have certain size. Applications in research of new techniques and new methods in physical problems in new energy, advanced material preparation, physical experimental measurement and representation, and new computational methods and simulation software will be given high priority in funding. Applications that combine theory and experiment will be encouraged. In 2008, 14 to 15 Key Program projects are planned to be supported with an average funding of 2 million yuan per project. 
1. Physical problems in solar energy, hydrogen energy and other new forms of energy (A0402, A0404) (It is an interdisciplinary project with the Department of Information Sciences.)

2. Physics of new functional materials (A0402, A0404) (It is an interdisciplinary project with the Department of Information Sciences and Department of Engineering and Materials Sciences.)
1) New types of artificial microstructure materials and physical properties;

2) New functional materials such as ferro electric and thermoelectric and their physical properties;

3) Highly effective luminescent and photo electric material physics;

4) Physical properties of new magnetic functional materials and their heterogeneous structures.

3. Quantum phenomenon of confined quantum systems (A0402, A0404)

4. Novel phenomena in relevant electronic systems (A0402)
1) Special physical properties of strong relevant electronic systems, metal/insulator conversion and quantum phase change;

2) New physical problems in low dimensional interactive electronic systems.

5. New physical problems in bio information and large bio molecular structures and their functions (A0401) (It is an interdisciplinary project with the Department of Information Sciences and Department of Engineering and Materials Sciences.)
1) Simulation and prediction of the functions of non-coded RNA, DNA functional fragments and 3-D structure of protein molecules;

2) Large bio molecule (DNA, RNA and zymoprotein) interactive network dynamics and system dynamics;

3) Bio molecular self-assembly and physical and mechanical properties of bio nano systems;

4) New principles, new methods and new techniques of bio molecular control, analysis and measurement.

6. Complex interactions in atomic and molecular systems (A0403) (It is an interdisciplinary project with the Department of Chemical Sciences.)
1) Atomic and molecular properties and applications under special environments (super cold, super strong, super fast, etc.);

2) Size related cluster properties and dynamics.

7. Super fast and super strong optical physics (A0404)

1) Physics of atto second laser and ultra fast phenomena;

2) Extremely nonlinear optical phenomenon of ultra short pulse.

8. Micro-nano scale photonics (A0404) (It is an interdisciplinary project with the Department of Information Sciences.)

1) New photon crystals and its integration;

2) micro-nano scale cavity quantum electrodynamics phenomenon;

3) Surface plasma excimer physics.

9. Quantum information physics (A0402, A0403, A0404)

1) Physical problems such as quantum information storage, transmission, cloning, identification and measurement;

2) Physical realization of quantum bit, generation and measurement of quantum entanglement, principle and methods of quantum relay;

3) New principles and new methods of quantum computation.

10. Physics of new light sources (A0404) 

1) New principles and techniques of frequency transformation;

2) Generation and detection of infrared and THz radiation and its interaction with matters;

3) Exploration of new laser principles.

11. New types of acoustic energy converter and its matrix (A0405) (It is an interdisciplinary project with the Department of Information Sciences.)

1) New types of new energy conversion materials and wide band acoustic energy converter;

2) Acoustic surface wave transducers for measurement of physical, chemical and biological quantities (It is an interdisciplinary project with the Department of Chemical Sciences.).

12. Temporal and spatial properties and applications of marine acoustic field (A0405)

1) Sound transmission, variation and scattering properties in 3-D non-homogeneous marine environment;

2) New methods of marine acoustic chromatography and applications in fast forecasting of sea water sound speed.

13. Theory of sound transmission, detection and interaction in complex media (A0405)

1) Theory of acoustic wave transmission and detection in special media and structures;

2) Theory and methods for qualitative acoustic detection and evaluation.

14. Principle of high precision physical measurement technology and key equipment (A04) (It is an interdisciplinary project with the Department of Information Sciences and Department of Chemical Sciences.)

1) Principle of high spatial and temporal and energy resolution, high sensitivity measurement technology and development of key equipment;

2) Single photon, electron, atomic/molecular measurement and control;

3) New representation and measurement techniques at nano scales; 

4) Extension of functions and improvement of performance of precision instruments.
Division II of Physics
Applicants should state in the beginning of the proposal the research direction chosen. In 2008, 10 to 12 projects are planned to be supported with a total funding of 20-25 million yuan.

1. Basic research on quantum control and quantum information physics (A0501) (It is an interdisciplinary project with the Department of Information Sciences.)

2. Grid quantum chromodynamics (A0502)

3. Experimental and theoretical studies on high energy cosmic rays (A0502)

4. Studies of hadrons physics and exotic state (A0502, A0503)

5. Property study on high temperature and high-density strong interactive matters (A0503)

6. Basic research on the application of bundle of rays in biomedical and materials sciences (A0504) (It is an interdisciplinary project with the Department of Life Sciences and Department of Engineering and Materials Sciences.)

7. Basic research on slow positron beam technology and application (A0504) 

8. Physics, accelerator and probe in frontier areas of high energy physics (A0505)

9. Generation, acceleration, transport and energy sedimentation of high energy particles driven by strong lasers (A0505, A0506)

10. Key physical problems and technology of magnetic confined plasmas (A0506)

11. Key physical problems and technology of new types of low temperature plasma source (A0506)

12. Key technology of advanced synchrotron radiation light source and new light sources (A0507)

13. Advanced technologies and experimental methods of synchrotron light rays and experimental stations (A0507) (It is an interdisciplinary project with the Department of Chemical Sciences.)
Department of Chemical Sciences

Proposals for Key Program projects shall conform to the priority research areas supported in NSFC’s Eleventh Five-Year Plan, give considerations to disciplinary development, integrate innovative resources and cultivate key breakthroughs. During the Eleventh Five-Year Plan period, there is a large increase in the number and funding intensity of Key Program projects supported by the Department, which plans to grant 180-200 Key Program projects compared with 120 Key Program projects funded in the Tenth Five-Year Plan period. In 2008, the Department will publish guides and accept proposals in 46 research areas listed below and the total funding to be granted will be about 90 million yuan. Among those areas, there are 15 programs belonging to intercrossing projects between other departments at NSFC. The average funding is in the range of 1.2 to 2.4 million yuan for each project, while the actual amount will be determined by specific conditions and evaluation results. It invites proposals from those groups and teams with excellent research resources. The duration of each project is generally four years unless stated otherwise.
Division I of Chemistry
1. Crystal engineering of functional coordinated polymers (B01); 

2. Molecular assembly and their product engineering’s basis (B01) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.);

3. Fundamental study of multi-functional molecular materials (B01); 

4. Research area on inorganic solid chemistry (B01) (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.); 

5. Research areas on coordinated chemistry (B01);

6. Research area on bio-inorganic chemistry (B01);

7. Basic research on interaction and signal transition between related matters aimed at developing new technique and new reagent (B05) (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.);

8. Methodologies of system separation and analysis of complex samples (B05);

9. New methods of multi-dimension and multi-parameter analysis and measurement in the micro-scale (B05); 

10. New principle, new methods and new techniques in the omics analysis (B05);

11. Methods of analysis and determination orientated to the national security and human health (B05).
Division II of Chemistry
1. New method of organic synthesis regulating and controlling selectivity of reaction (B02);

2. Physic-organic chemical issues in hydrogen-lacked organic compounds (B02);

3. Activation of C-H bond catalyzed by transition metals (B02);

4. Synthesis of important chiral bioactive molecules with multi-pattern structure (B02) (It is an interdisciplinary project with the Department of Life Sciences.);

5. Synthesis of organic coordinative compounds of fore transition metals and their application (B02); 

6. Studies on environmental-friendly new catalytic system (B02);

7. Studies on active intermediate in organic synthesis (B02)

8. Molecular design and synthesis of bio-active substances contained fluor element (B02) (It is an interdisciplinary project with the Department of Life Sciences.);

9. Bio-synthetic mechanism of unique structural unit in natural products (B02) (It is an interdisciplinary project with the Department of Life Sciences.).

Division III of Chemistry
1. Research areas on environmental catalysis or structure, catalytic action and mechanism of new-type carbon materials (B03) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.);

2. Research on biological electrochemistry or new method and new technology in electrochemistry (B03);

3. Experiment and theory of molecular reaction kinetics in condensed state (B03);

4. Thermodynamics of functional materials (B03);

5. Physicochemical issue on the basis of molecular device (B03) (It is an interdisciplinary project with the Department of Information Sciences.);

6. New method and new algorithm of electron structure theory (B03);

7. Computer simulation of electric charge transport and energy transfer in functional materials (B03) (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.);

8. Experiment and theory of molecular reaction kinetics (B03);

9. Physicochemical issue related to molecular bionic system (B03). 

Research topics shall be determined by applicants for the above 9 areas.
Division IV of Chemistry
1. Preparation of functional polymers by controllable polymerization (B04);

2. Assembly and polymer of super-molecules (B04); 

3. Regulation and control of phase pattern and property of phase interface in the conjugate polymer (B04) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.);

4. Structure and dynamic properties of polymer with single-chain (B04);

5. Weak interaction between macromolecules (B04);

6. Functional polymer used in ultra-red wave section (B04);

7. Moving, conversing, ecologic-health risk and controlling principle of PPCPs in environment (B07) (It is an interdisciplinary project with the Department of Earth Sciences.);

8. Environmental process and bio-effect of type persistent pollutants with toxicity (B07);

9. New principle, new methods and new materials related to controlling polluted chemistry of water (B07) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.).

Division V of Chemistry
1. Chemical engineering foundation of advanced technologies in the areas of biological and medical engineering (B06) (It is an interdisciplinary project with the Department of Life Sciences.);

2. Key chemical engineering basis on high effective clean utilization of fossil energies and exploitation of new energies (B06) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.);

3. Chemical engineering foundation of decreasing green gases (such as CO2) emission (B06);

4. Theoretic and technical foundation of the reinforcement and integration of chemical engineering processes (B06);

5. Scientific foundation of environmental chemical engineering and safety (B06);

6. Design of new materials in chemical engineering and basic research of product engineering (B06) (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.);

7. Basic problems of chemical engineering related to the high effective utilization of resources and the cyclic economy (B06);

8. Basic research on chemical reaction engineering and separation engineering (B06).
Department of Life Sciences

Aiming at problems in the project selection and application processes in the past, such as long period of planning, limited research scope, strong directional guide and insufficient linkage with other NSFC projects, the Department has tried a model of combining chiefly application in designated areas (ADA for short) with complement free application of non designated areas (AFA for short). Applicants shall read carefully the application requirements, things to be noted and funding plan of the Department in 2008 in this chapter. Applicants for ADA shall correctly fill in the corresponding application code lined out in each division when making application. Proposals for AFA may choose autonomously the application code relevant to its research content. 
The requirements for ADA and AFA Key Program projects to be noticed are listed below: 

1. Key Program projects in designated areas (ADA)

For designated areas, applicants shall propose research topics and compose application texts in reference to the guidelines issued by the Department in 2008. In the column of “Annotations” on the basic information table of the application form, applicants shall write down the applied research areas. 

2. Key Program projects for free application of non designated areas (AFA) 

Applicants who have achieved great progress, such as new discoveries, new theoretical hypotheses and new techniques and methods with important scientific significance from previous funding and other projects and who need intensive support to further their research, can apply directly for AFA Key Program projects without the limitation of designated areas (AFA). Applicants for this category shall specify with “Application for Free Areas” in the column of “Annotations”. Moreover, a statement with about 800 characters on the important innovative progresses already achieved is required in addition to the routine application text for AFA. In the statement, applicants shall elaborate the concrete contents of important innovative progress, important results concerning the progress achieved and papers published in international important academic periodicals. Papers representing the “significant progress achieved” in the application are the ones that are published in recent years, and applicants must be the first author or corresponding author.

3. Applicants for Key Program projects (including both ADA and AFA) are required to annex the first pages of five representative papers attached to the application.
In 2008, the Department will allocate 210 million yuan to support about 131 Key Program projects, among which 92 are for ADA (70%) and 39 for AFA (30%) with an average funding of about 1.6 million yuan per project. So applicants shall plan a reasonable budget clearly according to real necessity. Moreover, the duration of Key Program projects is 4 years in general. 

The designated areas for ADA of each division in the Department of Life Sciences in 2008 and the corresponding code for application are as follows:

1. Microbiology 

Basic research of physiology and biochemistry of important microorganisms(C01).

3 projects will be supported.

2. Botany 

Basic research of the utilization of important plant resources (C02).

3 projects will be supported.
3. Ecology 

Relationship of biodiversity and ecosystem function (C03).

2 projects will be supported.

4. Forest science 

Basic research of genetic improvement of wood properties and the utilization (C04).

2 projects will be supported.
5. Biophysics, Biochemistry and molecular biology 

The interaction, structure and function research of biological macromolecules (C05).

3 projects will be supported. 
6. Genetics and development biology 

Morphogenesis and organ development in developmental biology (C06).

2 projects will be supported.

Genetic basis of important diseases (C0605).

2 projects will be supported.

7. Cell biology

Structure and function of cells (C07).

3 projects will be supported.

8. Immunology

The mechanism of immune regulation and its function in disease (C08).

3 projects will be supported.
9. Neuroscience and psychology 

Basic research of the function and important diseases in nerve system (C09).

3 projects will be supported. 

10. Biomedical engineering

Research on key basis of molecular imaging (C10).

3 projects will be supported. 

11. Agricultural science 

Basic research of efficient use of agricultural resources (oil crops, water, nutrition and light energy, etc.) (C11).

3 projects will be supported. 
12. Animal husbandry and veterinary science and aquatic science

Genetic basis research of domestic animals (livestock, poultry and aquatic economic animals) and germplasm resources of forage (C12).

3 projects will be supported.

13. Zoology

Evolution and reestablishment of phylogensis of animals (C13).

3 projects will be supported.
14. Physiology and pathology

Physiological mechanisms of cell stress and pathology of important diseases (C14),

3 projects will be supported.
15. Preventive medicine and hygienics

Basic research of epidemic law, prevention and cure of important infected diseases in China (C15).

3 projects will be supported.

16. Basic Clinical medicine I 

Research of early diagnosis and markers of important diseases (C16).

2 projects will be supported.

17. Basic clinical medicine II

Basic research of pathogenesis, prevention and cure of important diseases of women and children (C17).

2 projects will be supported.

18. Materia medica and pharmacology

The discovery, structure and function of new type natural leading compounds (C18).

3 projects will be supported.

19. Traditional Chinese medicine and Chinese materia medica 

Basic research of modern biology of Viscera-state doctrine in TCM (C19).

2 projects will be supported.

In view of the problems existing in the past, the Department particularly reminds the applicants in 2008 to avoid any cases listed below. Otherwise, the proposals will be rejected in the format examination: 

1) Application for ADA which does not specify the name of designated research areas in the column of “Annotations” of the basic information table in the application text; 

2) Proposals for AFA which does not specify non designated application in the column of “Annotations” of the basic information table in the application text; 

3) For Key Program application of AFA, applicants have not provided the requested statement with about 800 characters of important innovative progress achieved;

4) Applicants for Key Program projects (including both ADA and AFA) have not provided the requested first pages of five representative papers attached to the application;
5) Similarity or overlapping with projects already funded by the National “973” Plan, “863” Plan or NSFC Fund for Distinguished Young Scholars;

6) Applications that indicate the designated areas in the “Annotations” column but the actual research contents do not match the scope of funding; 

7) Applicants working abroad who could not guarantee enough time and energy to work in China. 
Department of Earth Sciences

The Department announces guidelines of Key Program projects according to the major issues in the Priority Funding Areas in Earth Sciences for the Eleventh Five-Year Plan Period. The criteria to identify priority areas are: 1) to foster the development of earth sciences, boast beneficial accumulation, represent the advantage and characteristics of China, and effectively contribute to the promotion of international impact of earth sciences in China; 2) to solve certain critical scientific issues concerning the major problems which constrain the development of economic and social sustainable development, and strive to bring far-reaching impact on the social and economic development. According to the scientific issues listed in the following specified areas, applicants are free to determine their research topics, goals, technical approaches and funds needed on the basis of summarizing research work carried out both domestically and internationally as well as stating clearly the new breakthrough points and ways for research. 

In the proposal sheet, applicants need to fill in the relevant area in “Annotations”, and address key issues and contributions to the area. To avoid duplication in funding, applicants shall state clearly the relations and differences of the research with related projects funded by other agencies. In addition, first pages of 5 representative papers are required to be attached to the submitted hard copy of the proposal.

An annual workshop will be held with the participation of principal scientists for each research area in order to strengthen the communication and exchange of academic ideas and information, and to promote the formation of new research groups and integration of various disciplines. Expenses for this meeting shall be included in the budget of application. For the realization of the overall scientific goals and the integration of different fields, principal investigators shall obey the related stipulations on data and research materials.

As one branch of basic sciences, the object of earth science research is the complex planet of the Earth. The challenges emerging from the research in the past, present and future of the earth system and its habitability have well gone beyond the capability of any single traditional discipline. Interdisciplinary researches have become fertilizers for innovative ideas and original innovation. It is expected that scientists from various disciplines of earth science and scientists from other research areas such as mathematics, physics, chemistry, biology, materials and engineering science, information science and management science jointly submit applications for Key Program projects. The code for interdisciplinary study shall be filled in on the application form.

In 2007, the Department of Earth Sciences received 322 proposals for Key Program projects, and 56 were funded with 95 million yuan allocated. The average amount for individual project is 1.7 million yuan. In 2008, the total budget for Key Program projects will be around 99 million yuan for 57 projects, with 1.5 to 2 million yuan to be allocated per project on average. The research period of a project is generally 4 years.

1. Global change and regional responding 

Scientific objectives are to improve the understanding of global change regulations and future change trends, to explain the origin of global change, current situation and future prediction and to provide scientific and technical support for addressing the enormous environment problems and challenges which human society is facing, by focusing on key scientific issues in the Asian monsoon region.

Key scientific issues in this field are:

1) Regulations and characteristics of global change events during periods from decades to centuries; 

2) Causes of global change, mechanisms induced by human activities, and interactive physical, chemical and biological processes dominating global change; 

3) Obtaining, monitoring and early warning for early signal of global change; 

4) Modeling, simulation and prediction for global change process; 

5) Impacts and consequences of major global change events;

6) Mitigation, evasion and adaptation strategies for global change. 

Research directions to be emphatically granted this year include: 

1) Related processes of Asian monsoon system from decadal to centurial timescales, as well as its mechanism and multi-sphere interaction; 

2) Uncertainty of the estimation on carbon cycle and carbon budget in the grassland ecosystems over the Tibetan Plateau (modeling significance and error analysis);

3) Features of interaction between ocean, land and atmosphere in the Asia-Indian Ocean-Pacific monsoon region, and their connection to climate change; 

4) Major regional environmental change events, characteristics and the main driving factors (with global significance since the Cenozoic);

5) Interaction between Cryosphere and climate system;

6) Theoretical framework, conceptual model, preliminary design and development for climate system model;

7) Other important scientific issues related to global change. 

About 5 to 7 proposals will be supported.

2. Environmental evolution and life processes on the earth

The targets are to exploit China’s advantages of the abundance of records for Earth history and reinforce the intercrossing between geochemistry, mineralogy, tectonics, paleontology and biogeology; to make full use and digest the up-to-date results of modern biology, to re-speculate the relationship between the Earth environment and life process so as to produce a group of creative results and retain the world leadership of China in the field. 

Key scientific issues to be studied in this area include: 

1) Concerted evolution of the life and environment in the early Earth history; 

2) Environmental response and evolution of key species during major historical era of global change; 

3) Fossil records and environment constraints to construct the “tree of life”; 

4) Present biogeochemical processes and earth surface environmental changes; 

5) Species, characteristics and specific life processes in extreme environments. 

Research directions to be emphatically supported this year include: 

1) Origin, evolution and environmental constrains of critical species; 

2) Life-environment processes and ecosystem changes in major geological saltatory period; 

3) Geological process of major biological event and environmental evolution; 

4) Geochemical and environmental evolution of biogenic and supergenic elements of the Earth evolution; 

5) Geobiology, low temperature geochemistry and their environmental effects on the biogeochemical processes; 

6) Forms and processes of life in extreme environments. 

5 to 7 projects will be supported.

3. Deep earth processes and continental dynamics

The scientific objectives are to take major tectonic unit of the China continents as typical examples and key scientific issues as sketch lines and apply new approach and new technology, to disclose the forming and dispersion of the continent in various geological era, the orogenic processes and uplift of the plateau and forming of basins, and the mechanism of large scale magmatic activities, to detect the physical and chemical 3-D structure and mechanical state of present continent, as well as probe into the pattern of the accretion and elimination of the continents, to set up a new theoretical framework of the tectonic pattern and continental evolution, and to discover how deep dynamic processes control the resource formation, environment evolution and natural hazard. 

Critical scientific issues for this area include: 

1) Heterogeneity of the structure and composition of the continental lithosphere; 

2) Processes and dynamics of the Mesozoic-Cenozoic continental deformation; 

3) Mechanism of the origin and evolution of the continent; 

4) Form and process of the crust-mantle interaction. 

Research directions to be emphatically supported this year include:

1) 3-D structure and geodynamics of the deep earth with their controls to the lithospheric process;

2) Inter-layer exchange of material and energy with the mechanism of large scale magmatic activities; 

3) Chemical differentiation and recycling of the deep subducted materials with the effects to continental evolution; 

4) Accretion of orogenic belt, basin-range system evolution and later modification; 

5) Tectonic process of the solid earth in the early geological history; 

6) Precise record, tracing, simulation and experimental research of the physical-chemical process of the geodynamics; 

7) Surface response of the geodynamic processes-coupled crustal deformation, structural geomorphology, drainage and environment evolution; 

8) Mechanism and appearance of the N-S earthquake belt of China; 

9) Modern continental margins geodynamics and evolution. 

5 to 7 projects will be supported.

4. Process, mechanism and distribution of metallogenesis and accumulation

The scientific objectives of this field are to make big breakthroughs in the metallogenic theories and mineral exploration and prospecting through studying the relationship between the structure of shallow crust and metallogenesis, tracing the regional fluid system, elucidating carefully the orefield structures and metallogenic process, and studying the special metallogenic system and the metallogenic geodynamics, to improve the theoretical systems for petroleum and gas generation in complicated geological conditions in China and to expand the remaining resources of petroleum and gas in the matured basins and to extend prospective of petroleum and gas exploration through studying the theories on the relationship between the dynamic process of the large compound basins and the petroleum and gas accumulation especially in the oceanic carbonates and deep water sediments, the accumulation dynamics of coalbed methane, continental sequence stratigraphy, the palaeo-environment of hydrocarbon generation and the evolution of the earth system, the methods for prospecting petroleum and gas, and to strengthen theoretical researches on some strategic energy and mineral resources such as natural gaseous hydrates, marine polymetallic nodules and accretions, and the hydrothermal sulfides of the marine floor. 

Some key scientific questions in the field include: 

1) Metallogenetic mechanism and temporal and spatial evolution of important and unique deposits in China; 

2) Formation of large scale metallogenetic domains; 

3) Comparison between the metallogenetic systems in regional scale and those in global scale; 

4) Theories and methods for prospecting mineral deposits and petroleum and gas resources in depth; 

5) Dynamic and accumulation of petroleum and gas-bearing basins;

6) Theories of large scale metallogenesis and accumulation beneath the sea floor.

Research directions to be emphatically supported this year include: 

1) Mechanisms of the enrichment of large amount of ore-forming materials in sedimentary basins;

2) Metaollogenesis and metallogenic regularities of some specific metallogenic systems;

3) Background and process of continental intra-plate metallogenesis;

4) Tracing of regional fluid systems and evolutions of metallogenic systems of large metallogenic concentration areas; 

5) Forming mechanism and geophysical response of mineral deposits and petroleum and gas resources in depth;

6) Subduction of western Pacific plate and the associated large scale Mesozoic mineralization in eastern China;

7) Regional dynamic system of the evolution of large congruent basins and their accumulating regularities of petroleum and gas;

8) Evolution of the earth system and sedimentary conditions of hydrocarbon-generating materials;

9) Geodynamics of large marine basins in China and the formation of associated large systems of petroleum and gas;

10) Analogy of the modern ocean floor hydrothermal systems and the old metallogenic systems. 

5 to 7 projects will be supported.

5. Processes and mechanisms of the changes in terrestrial surface system 

Guided by the earth system theory and targeted at the terrestrial surface systems, the scientific goals of this field are centered on the study of the interactions between human society and natural systems, and building upon the modeling studies of various fundamental processes. Research should emphasize the interactions between multi-scale spatial processes and the coupling of natural and human systems. Research should reveal key components of terrestrial surface systems and their evolution processes and dynamics, demonstrate the relationships between the roles of human actions and environmental conditions in sustaining regional development in China, and explore the strategies for achieving sustainable regional development. 

Key scientific issues in this field are: 

1) Processes and mechanisms of key component dynamics; 

2) Mechanisms of mass transportation/transformation and the interfacial processes; 

3) Interaction of key components and its modeling; 

4) Integrated assessment of disaster damage mechanisms and risks.

Research directions to be emphatically supported this year include: 

1) Process and mechanism of the soil-water interface of lakes;

2) Mechanics of the environmental changes of aquatic life in the lake and its impacts on the aquatic ecosystem;

3) Bi-directional succession of the wetland and its ecological impacts;

4) Mechanisms of mass transport and transformation in soil evolution;

5) Processes of C-N transformation in soils and the roles of microbe;

6) Interface processes in root and soil system; 

7) Coupling of water and heat processes during the formation of snow and ice;

8) Eco-geographical processes in the cold region and their responses to climate change;

9) Eco-geographical zoning and regional ecosystem functions;

10) Risk management and scenario analyses of physical disaster.

The recent revolution of aerospace and information technology is rapidly transforming the landscape of geosciences. The application of new principles, methodologies and technologies of earth system observation and information processing will inevitably become the core of future geoscience research and development. Therefore, in the Eleventh Five-Year Plan period, the Division will strengthen research efforts in these areas and encourage research on some specific disciplines or fields.

Geographical information science is a new branch of geography, focusing on the study of the mechanisms of geographical information generation and evolution, and technologies for information acquisition and analysis. It aims at improving our comprehensive understanding of integrated geographical objects and systems. Recent rapid progress in geographic science, information science, computing and network technology, aerospace engineering and sensor technology has brought unprecedented capabilities and opportunities for GIS research. 

Research directions to be emphatically granted this year include: 

1) New theory and methodology for the quantification of remote sensing;

2) Theory and methodology for the simulation and assimilation of satellite remote sensing data;

3) New theory and methodology of data processing for new remote sensing sensor;

4) Discovering and monitoring the key elements and the dynamics of the terrestrial surface;

5) New theory and methodology of GIS;

6) Synthesis and expression of geographical information;

7) New theory and methodology for spatial analysis;

8) Methodology and technology for spatial simulation of the evolution processes of the earth’s surface.

5 to 7 proposals will be supported.

6. Water cycle and water resources

The scientific objectives of this field are to study the regional water cycle processes, build water cycle models and explore the temporal and spatial features of the water resources evolution. It aims at investigating the impacts of water resource utilization on the ecological system and environment and proposing optimal schemes for macro control and utilization of water resources to support the sustainable regional social-economic development.

Key scientific issues in this field are: 

1) Mechanisms of water cycle and interactions among water, climate, ecosystem, environment, and the society at the watershed scale;

2) Temporal and spatial variation and the cycling of water in atmosphere-surface water-soil water-groundwater;

3) Regional water resources formation and transformation;

4) Impact of anthropological activities on water cycle;

5) Mechanism of social forcing on water cycle.

Research directions to be emphatically supported this year include: 

1) Multi-scale integrated measurement and comparative experiments of the water cycle;

2) Processes of soil water and regional water consumption under different land use and land cover;

3) Evolution of river-stream system and water cycle;

4) Distributed simulation of water cycle dynamics and processes;

5) Models of water cycle and uncertainty studies;

6) Relationship between water resources formation and transformation in water systems and appropriate utilization of water resources;

7) Water cycle and water resources renovation;

8) Impact of anthropological activities on the regional water cycle and their ecological effects;

9) Impact of the hydro-geological structures and media heterogeneity on water cycle.

5 to 7 projects will be supported.

7. The effect of human activities on environmental change and its control principles

The scientific objectives in this field are: to study regional, typical and key environment issues and illustrate the effect of human activities on environmental change and its control principles under the guidance of systematic science of the Earth and the concept of sustainable development.

Key scientific issues in this field are:

1) Impact of resource utilization for the environment of the Earth;

2) Impact on ecosystem and environment due to major infrastructure construction; 

3) Spatial and temporal distribution of persistent toxic pollutants and its environmental risk;

4) Identification and control for the environment abnormality caused by natural processes and human activities.

Research directions to be emphatically supported this year include: 

1) Evolvement of spatial pattern for urbanization and its environmental effect;

2) Variety of ground utilization and its ecological effect;

3) Pollutants migration and dynamics in the ring interface;

4) Persistent toxic pollutants ecotoxicology and its ecological risk;

5) Transport theory and restore principle for typical pollutants in groundwater;

6) Environmental effects of major infrastructure construction and the geological disasters control;

7) Environmental effects and control of utilization of mineral resource and energy.

5 to 7 projects will be supported.

8. Marine resources, environment and ecosystem

Centered on international frontiers and scientific issues closely related to major national demands and oriented towards deep-sea and polar ocean, scientific objectives in this field are to try to make great progress on the offshore process, ecosystem variation and the environmental evolution of deep-sea and polar areas, with emphasis on evolutionary rules of marine resources, interaction between marine environment and ecosystem and its function on climate changes.

Key scientific issues in the field are:

1) Marine dynamic process and environmental change;

2) Marine ecosystem and biogeochemical process;

3) Service function and biodiversity of marine ecosystem;

4) Land-sea interaction and its environmental effect;

5) Deep-sea environment and ecosystem;

6) Environmental change and interaction of sea-land-atmosphere-ice in polar areas.

Research directions to be emphatically supported this year include: 

1) Dynamics research on marine internal wave and internal tides of continental shelf;

2) Coupling and simulation of transportation rules of ocean substance, dynamic process of continental shelf circumfluence and ecosystem;

3) Formation mechanism of coastal-continental shelf sedimentary system and the evolution record of climate and environments;

4) Sea and coast interaction; 

5) Response of deep-sea hydrothermal system and extreme environment biology;

6) Marine acidification and its ecological effects;

7) Typical long-term changes and records of marine ecosystem;

8) Effect of human activities on the sustainable marine offshore ecosystem;

9) Offshore compound pollution mechanism and its effect on ecosystem;

10) Climate and environmental changes of the Antarctic ice sheet;

11) Mechanisms of the Arctic Ocean and sea ice rapid-change and their climatic effect;

12) Research on the multiple time dimensional climate evolution of low-latitude sea and its effects and mechanism.

5 to 7 proposals will be supported.

9. Process and mechanism of weather and climate system change 

The scientific objectives are to investigate various physical, chemical and biological processes of disastrous weather and climate dominated by climate system; to understand their spatial and temporal characteristics, variability rules, mutual relations and physical mechanisms; to obtain symptoms of significant weather and climate events; to improve the accuracy of weather forecast; and to develop new visions of climate model, forecasting method and climate prediction theory. During the Eleventh Five-Year Plan period, innovative studies shall focus on the process of climate system, theory of model and prediction, theory of dynamics and predictability of disastrous weather, atmospheric chemistry, boundary layer physics and atmospheric environment, middle and upper atmospheric dynamics, cloud and mist physics, and so on. Significant and advanced progress in the mechanism of weather and climate system change is expected.

Key scientific issues in this field are: 

1) To further improve the accuracy of forecast to disastrous weather, to extend the time range of prediction, and to expand prediction objectives;

2) To study the climate change and climate prediction theory and experiment on the monthly, quarterly, annual and decadal time scales;

3) To study the interaction among human activities, climate change and socioeconomic development, and to develop weather and climate models;

4) To proceed with the analysis and assimilation applications of massive survey data;

5) To investigate new theories, methods and technologies for weather and climate element detection;

6) To study physical and chemical processes of cloud and mist, and to investigate the weather modification.

Research directions to be emphatically supported this year include: 

1) Impact of the high-latitude atmospheric circulation on the East Asian climate inter-annual anomalies;

2) Interactions among ocean, land and atmosphere and their impacts on the East Asian climate;

3) Design and development of climate models; 

4) Occurrence, development and prediction of heavy influence weather;

5) Macroscopical and microcosmic physical processes of cloud and mist;

6) Interactions among atmospheric chemical composition, aerosols, clouds and radiation;

7) Observation and parameterization of land surface process and atmospheric boundary layer; 

8) Ways and methods of weather modification.

5 to 7 proposals will be supported.

10. Solar-terrestrial space environment and space weather

The scientific objectives in this field are: based on the study of space weather processes in different regions of solar-terrestrial system, to form a complete theoretical frame of the space weather coupling process so as to gain some important, creative progresses, to establish cause-effect coupling models and develop integrated method of prediction of space weather events to contribute to the astronautics and other applications, to study, through the intercrossing with physics, mathematics, informatics, material and life sciences, the mechanism of effects of space weather on human activities so as to provide a reliable scientific basis for the administrative departments as reference in making policies, and to develop new concepts and methods of space exploration and put forward some new designs of missions of satellite series so as to open up new prospects in space weather research. Fundamental research related or linked with national key projects is encouraged. 

Key scientific issues in this field are: 

1) Trigging mechanism, releasing and source region physical processes of solar coronal ejection (CME); 

2) Source region of solar wind, surface structure of the source and 3-D structures of solar wind, and effects of various discontinuities on the propagation of interplanetary disturbances; 

3) Interactions between interplanetary disturbances and magnetosphere, and physical processes of space storms in the magnetosphere with multi temporal and spatial scales; 

4) Couplings between magnetosphere-ionosphere-middle and upper atmosphere, storm-time responses of the Earth’s mesosphere, thermosphere and ionosphere, and principle physical processes, ionospheric and upper atmospheric modeling; 

5) Physical processes of magnetic reconnection in space plasma, mechanism of heating and acceleration of charged particles, and trigging mechanism of plasma waves and instabilities; 

6) Mechanism study on the effects of catastrophic space weather to information transferring, damages of materials and microelectronic devices in space, and the influence on space life and human health; 

7) Study on prediction requirements, methods and models in different space regions of solar-terrestrial system and integrated prediction model for space weather; 

8) Measurements of the Sun with multiwave bands, methods and techniques, imaging and remote sensing techniques of interplanetary disturbances, magnetosphere, ionosphere, middle and upper atmosphere, techniques of mini-satellite constellation, and new methods and techniques in space explorations; 

9) Solar activities and their influence on weather, and climate of the whole solar system. 

Research directions to be emphatically supported this year include: 

1) Solar driving forces of space weather;

2) Basic physical processes of space weather;

3) Multi temporal and spatial scale structures in solar wind, magnetosphere, ionosphere and mid- and upper atmosphere, and their evolutions and couplings;

4) Fundamental scientific problems in synthesized prediction modeling and effects of space weather;

5) New concepts, principles and methods in space exploration.

3 to 5 proposals are to be supported.
Department of Engineering and Materials Sciences

Two categories of Key Program are to be supported under the Department of Engineering and Materials Sciences, namely, Key Program under priority areas of the Department and Key Program of the Division. For 2007, 61 out of 77 Key Program projects were granted after the evaluation by the Department, with a total funding of 109.2 million yuan, an average funding of 1.79 million yuan per project and an approval rate of 24.5%. According to the overall arrangement of the Department in priority areas in the Eleventh Five-Year Plan period, 75 projects are planned to be supported in the following areas or directions, and the total funding will be about 150 million yuan. 

Applicants who apply to Key Program under priority areas of the Department shall make it clear in the Annotation, while choosing relevant disciplinary code of the Department.

Funding priority areas of the Department:

1. Biomaterials

1) Tissue Engineering Materials;

2) Drug delivery Control-Release Materials;

3) Biocompatible Implant Materials.

2. Intelligent Structures and Systems

1) Intelligent controllers and smart sensors (select one of them for research);

2) Signal processing and control;

3) Integration of intelligent structures and intelligent systems;

4) Basic engineering application of intelligent systems.

3. Water Contamination and Recovering Technology 
1) Mechanism of combined pollution in urban water and its control technology;

2) River and lake or reservoir contamination and recovering technology;

3) Polluting mechanism and processing of waste water of non-ferrous heavy metal.
Division I of Materials Science
1. Magnetic transportation features, mechanism and transformation of new-typed transition metal intermetallic compounds;

2. Deformation behavior, crystallography and scale effect of micron-scaled metallic single crystals;

3. Nano-scaled experimental mechanics of one-dimension nanomaterials; 

4. Influence of evolution in microstructure and properties in the elastic stage on in-service performances of metallic materials;

5. New types of metallic functional materials, for free application;

6. Defect behaviors and microstructural evolutions of multi-phase metallic materials and their interactions;

7. Thermodynamics and kinetics in microstructural evolution of multi-component and multi-phase metallic materials;

8. Characteristics and behavior of the interfaces in multi-phase strengthened composites and their influence on complex properties;

9. Melt behavior of superheated metals and glass forming ability.

Division II of Materials Science
1. Multi-ferroic materials and their structural and functional manipulation;

1) Synthesis science and function mechanism of magnetoelectric composite material (It is an interdisciplinary project with the Department of Chemical Sciences.); 

2) Key basic issues and new system exploration of electronic ferroelectric materials and giant dielectric constant materials;

3) Key basic problems and structural and functional control of magnetic-dielectric materials (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.);

4) Key basic issues and new system exploration of ferroelectromagent.

2. Basic issues of the preparation and application of new-type inorganic luminescent materials (It is an interdisciplinary project with the Department of Chemical Sciences.);

3. Research on fatigue characteristics and strengthen-toughening mechanisms of C/C composite materials (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences);

4. Basic issues on doping and defect of Czochralski silicon single crystal of large diameter;

5. Free research topics selected with reference to “structural-functional” integration;
6. Basic issues of the implementation of high performance of general polymer materials and special polymer materials (It is an interdisciplinary project with the Department of Chemical Sciences.);

7. Basic issues of polymer-based composites and hybrid polymer materials;
8. Functional materials: basic and applied basic research on controllable preparation of organic polymer materials with optic, electronic, magnetic, separate and absorbable properties (It is an interdisciplinary project with the Department of Chemical Sciences.);
9. Basic research of polymer materials related to environmental science, energy resource science and resource utilization science.
Division I of Engineering Science
1. Basic theories and methods on coal and gas double energy exploitation;

2. Basic issues of the coal rates compatible with environment;

3. Mechanism and basic preventive technology of coal spontaneous combustion;

4. Fundamental research on new media in oil and gas exploitation; 

5. Key science issues of the complicated mineral flotation; 

6. Basis and application of phase control in melt seeping materials; 

7. New method and technology of non-ferrous metal. 

Division II of Engineering Science
1. New theories, methods and technologies of real time monitoring and sensing for mechanical systems;

2. Interface drag-reduction and surface characteristics (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.); 

3. Precision forming and controllable manufacturing for micro-components;

4. New theories, methods and equipment of integrative design, manufacturing and measurement for complex free-form surfaces;

5. New theories and methods of quality control for typical mechatronics products;

6. New theories, methods and technologies of cast metal forming for oversize components;

7. Safety design and reliability for typical mechatronics products;

8. Theories, methods and technologies of moving robots (It is an interdisciplinary project with the Department of Information Sciences.);

9. Key scientific issues on high power LED manufacturing.

Division III of Engineering Science
1. Multi-functional energy system research based on the integration of solar thermal energy and fossil fuel energy;

2. Research on key thermo-physical problems in arcjet thrusters;

3. Research on micro/nano-scale thermal radiative properties and transfer mechanism;

4. Fundamental thermo-physical research on the utilization of biomass energy (It is an interdisciplinary project with the Department of Chemical Sciences.); 

5. Advanced methods and techniques of measurement for complex thermo-physical properties; 

6. Fundamental thermo-physical research on the utilization of wind energy;

7. Fundamental interdisciplinary research with other disciplines.

Division IV of Engineering Science
1. Research on the theory system and history of Chinese modern architecture; 

2. Theoretical and experimental study on dynamic thermal environment and comfort;

3. Formation and control of persistent organic pollutants during the incineration of municipal waste (It is an interdisciplinary project with the Department of Chemical Sciences.);

4. Ecological reuse of domestic wastewater and safeguard of urban water environmental quality (It is an interdisciplinary project with the Department of Earth Sciences.); 

5. Size effect of destructive testing of structures; 

6. Research on the performance of civil engineering structures during construction period; 
7. Interaction of modern railway infrastructure and vehicle system; 

8. Research on the theory of coastal city planning.

Division V of Engineering Science
1. Effect of irrigation and drainage on environment and eco-system;

2. Key issues on Coastal Engineering;

3. Hydro-machine-electricity coupling of hydropower machines or pumps;
4. Research on relief methods to flood disaster (e.g. urban flooding, slope instability, mud-rock flow under rainstorm);

5. Hydrological characteristic change and water resources issues;

6. Estuary sediment movement under new condition; 

7. Integration and operating control of distributed generation system; 

8. Transient over voltage in UHV grid and its impact to the safe operation of power system; 

9. Key issues on repetitive pulsed power switch; 

10. Fundamental issues on the protection and control of bulk power grid; 

11. Insulation aging mechanism and state assessments of AC/DC transmission and distribution equipment. 

Department of Information Sciences

In 2008, the Department of Information Sciences plans to fund 47 areas for Key Program projects. The average funding is about 1.8 million yuan per project. Among them, 37 areas will be funded by the Department and 10 areas with other departments as interdepartmental projects.

Key Program projects funded by the department

Wireless network is now facing the challenges of limited spectrum resources, rapid increase of demands in wide band and high speed business and the existing conflicts between multiple formats and structures of the wireless network. How to increase the effective use of spectrum and ensure coordination between different structured wireless networks so as to meet various business demands and to provide good user experiences has become the trend of wireless network development. Intelligent wireless cognitive network can actively sense the usage of wireless spectrum, recognize wireless environment, reallocate network resources working mode and parameters in a self-adaptive way, and further realize the goal of coordinating the work with neighboring network. Therefore, having cognitive wireless and reallocating ability becomes the focus in the next generation of intelligent cognitive wireless network. In 2008, the Department plans to fund 4-6 projects in the area of cognitive wireless, with a funding of about 8 million yuan. The following are the relevant research directions:

1. Theory and technology of wireless spectrum environment cognition (F01);
2. Dynamic management and utilization of wireless resources based on cognition (F01);
3. Theory and technology of interference resistance in communication based on cognitive wireless (F01);
4. Studies on relay and coordinated communication based on cognitive wireless (F01).
Division I of Information Sciences (F01)
1. Studies on the mechanism of electromagnetic environment effect in complex electronic information system

This project takes large and complex electronic information system as the research background, studies the mechanism of generation and coupling channel of electromagnetic environment effect in the radio microwave spectrum at the levels of the whole unit and the complete system, makes breakthroughs in key technologies for making highly reliable and quantitative prediction and evaluation on the complete unit, constructs experimental verification platform, and provides theoretical and technical support to the top level quantitative design of realizing electromagnetic environmental effect in the radio microwave spectrum for the complete system.

Main research contents include: 

1) New analytical methods on the electromagnetic environmental effects at the complete system level based on field channels; 

2) Mechanism of interference and mathematical statistical model for the system level interference channels; 

3) Sensitivity mechanism and statistical modeling of system level sensitive equipment; 

4) Evaluation methods and main evaluation indicators on the completeness of the electromagnetic effect of the whole unit. 

2. Basic studies on elastic display system inside blood vessels 

This project studies the basic theory, relevant algorithm and technical standard of the imaging technology for coronary artery elasticity, establishes a complete imaging system for blood vessel elasticity on the basis of pathological data verifications, and provides important information for the first level prevention and treatment intervention for artery atherosis vulnerable plaques.

Main research contents include: 

1) Theoretical system of elasticity mechanics suitable for human blood vessel tissue elasticity imaging; 

2) In vitro test system suitable for elasticity imaging studies; 

3) 3D reconstruction and real time imaging of coronary artery and relevant algorithm for blood vessel elasticity imaging; 

4) Accuracy verification for elasticity imaging; 

5) Developing methodology of checking the vulnerability of coronary artery atherosis plaques based on elasticity imaging.

3. Basic theory and methods for supplementary diagnosis of cognitive disability based on neural image information

This project studies several problems in diagnosis of specific cognitive disability based on neural image data, and tries to make breakthrough in basic theory, key technologies and system realization.

Main research contents include: cognitive task design based on pathologic characteristics, methods and key technologies of brain data acquisition and analysis; setting up identification model and small sample database of specific cognitive disabilities; construction of prototype supplementary diagnosis of cognitive disability based on neural image information.

4. Network coding theory and application

This project studies the properties of network coding in different communication networks, such as information transmission rate, complexity, reliability, safety, universality and robustness, making full use of the strength and potential application of coding in different networks, further improves network coding theory; and based on the present study, explores highly effective, low cost, safe and reliable communication systems.

Main research contents include: network informatics, single/multiple signal network coding, network secured coding and network error correcting coding, and applications of network coding in different environment and fields.

5. Basic theory and key technology of mobile audio coding and decoding

This project, through studies on mobile audio coding and decoding algorithm, tries to make breakthroughs in key technologies and provides theoretical and technical support to relevant fields in China.

Main research contents include: 

1) Extension methods for higher order code book of low computational complexity and high performance grid vector quantification; 

2) Wide band extension technology of low computational complexity based on cognitive property;

3) Leveled coding technology of mobile audio with properties of frequency levels and fine leveling particles; 

4) Spatial parametric representation model for mobile audio information; 

5) Low computational complexity double channel virtual surrounding sound technology for mobile equipment.

6. Security mechanism and key technology of streaming media coding and decoding

This project studies the streaming media coding and decoding process and mechanism of encryption, accreditation and content identification, and achieves security and controllability of audio, imaging and visual streaming media data and contents.

Main research contents include: 

1) Anti-attack scalable encryption and accreditation of streaming media code flow, local encryption and accreditation of cognitive area, and highly effective encryption and accreditation algorithm for contents; 

2) Unified coding and decoding and transparent security mechanism of encryption and accreditation; 

3) Hash method for streaming media cognition; 

4) Code stream security accreditation mechanism based on cloud digital watermark and damage-free watermark; 

5) Low complexity stream media encryption and accreditation mechanism, and intelligent distribution algorithm for computation load.
7. Basic theory and technology of free viewpoint multi-video coding and 3-D display

This project aims at, through research on new theory, methods and experimental system in 3D TV of free view point multi-video coding and decoding, providing theoretical basis and technical support for 3D TV in China.

Main research contents include: 

1) Theoretical relationship between number of view points, 3Dperspective and display resolution and optimal selection; 

2) Mechanism and method for increasing the efficiency of MVC and fast generation of virtual view point; 

3) New methods of 3D TV multi display and multi-user traced large 3D perspective display; 

4) Construction of 3D TV experimental system of free view point multi video based on light ray space.

8. Methods of physical analysis and video reconstruction based on statistical model and motion base

This project aims at, through models of various objects including human body and statistical theory, developing parametric models of study and using nonlinear filtering technology to propose effective analytical and expression methods for object presentation and motion information, application in highly efficient video coding, 3D animation and new types of man machine interactions.

Main research contents include: 

1) Studies on the statistical composition and parametric selection for video information of object models; 

2) Studies on the information theory based on statistical composition; 

3) Studies on the application of nonlinear filtering technology in information selection and modeling; 

4) Studies on efficient video coding, 3D animation and new man machine interaction method based on above theories.

9. Theory and key technologies of near surface spatial information grid

This project aims at, through studies on basic theory, system structure, transmission and grouped grid of near surface spatial information grid, providing theoretical and technical support for near surface spatial information grid technology in China.

Main research contents include: 

1) System of near surface spatial information grid network of integrated air-air and air surface grid;

2) Coordinated transmission theory and technology based on distributive spatial temporal code; 

3) Network coding theory and technology for coordinated information transmission;

4) Studies on 3D Ad Hoc group network theory and technology.
10. Wide range asymmetric information sharing system

The overall objective of this project is to study the basic theory and key technology of low cost, wide range, safe and reliable content, new structured information gathering and sharing that follows the searching habit, and to lay an important foundation for low cost information system with Chinese characteristics.
Main research contents include: 

1) New system configuration for information sharing network; 

2) Nonlinear characteristics and overall dynamic mechanism of new configuration shared network; 

3) Network information sharing application level behavior analysis and topological agreement problems and solutions; 

4) Standard system for description of information sharing resources; 

5) New configuration information sharing network demonstration and verification systems. 

Division II of Information Sciences (F02)
1. Studies on concurrent system model check

This project studies the logic basis of concurrent system model check, algorithm and techniques of increasing temporal and spatial efficiency of model check, and method for infinite state system model check.

2. Studies on flush data base technology

This project studies, on the basis of flash properties, database technology from a totally new perspective, including data storage and search model, inquiry and optimization, data repair and concurrent processing, security control and privacy protection, new property evaluation index, etc.

3. Theory and key technologies of 3D representation

This project studies theory and key technologies of 3D representation, and provides new theory and new methods for solving key problems and difficulties in computer representation of 3D objects.

Main research contents include: 

1) Mathematical representation of energy model, minimum energy and curve and surface shape and properties; 

2) Mathematical theory and methods for data point parameters; 

3) Confined 3D representation and numerical computational methods; 

4) Point data sampling theory and algorithm based on regions; 

5) Prototype verification system based on new methods, for sampling data in typical region.

4. Streaming encryption design and analysis
This project makes in-depth studies on streaming encryption theory, and provides theoretical basis for standardized algorithm. Proposed studies include (but not limited to) the following: 

1) (Quasi) randomness and measurement of order; 

2) Systematic streaming encryption design method; 

3) Provable security of steaming code; 

4) Standardization of streaming encryption algorithm.

5. Wireless multimedia transducer network design theory and key technology
Main research contents include:

1) Node system structure and design theory for wireless multimedia transducers; 

2) Structure and design theory for credible wireless multimedia transducer network system; 

3) Mid device technique for wireless multimedia transducer network; 

4) Information processing method in wireless multimedia transducer network.

6. Virtual scenario modeling and real time computation based on physical models

This project studies virtual scenario modeling and real time computation based on physical and behavior models and by making full use of powerful functions of modern graphic processing hardware, realizes high fidelity virtual environment and provides new theoretical basis and key technical support for virtual reality applications.

Main research contents include: 

1) Fluid and solid object modeling, real time simulation and interaction; 

2) Physically based natural scenario and object variation in space and time and dynamic simulation; 

3) Physically based acceleration algorithm and parallel processing; 

4) Group activity simulation technology based on bio or human behaviors.

7. Studies on key computation problems in large scale protein identification
This project studies basic problems in genomics, and key computational problems in large scale protein identification. 

Main research contents include:
1) Mass spectroscopic data generation and modeling; 

2) Protein, modification and identification algorithm; 

3) New protein and new gene discovering algorithm;

4) Quantitative analysis methods for protein presentation; 

5) Statistical check on the reliability of large scale protein identification; 

6) Application of parallel computation software and hardware technology in large scale protein identification.

8. Personalized video order and key adaptive technology in wireless network environment
This project aims at the demand of end user on video data in wireless network environment and explores key technologies related to personal video order and adaptive browsing. 

Main research contents include: 

1) Video semantic presentation and semantic model generation; 

2) Introduction and integration of personal demand of the end user and personal video order; 

3) Robust video coding and switch technology in wireless network environment; 

4) Net work based personal video browsing and searching.

9. Internet system theory for the future
This project studies system structures and theory of future internet. 

Main research contents include:

1) Survivability, expandability and security mechanism; 

2) Routing and switching theory, protocol and algorithm; 

3) Generic servicing theory; 

4) Batched broadcast theory and algorithm.

10. Studies on key technology of large scale network on chips
This project aims at the special features of multi core and many core processors, and makes studies on low delay, high bandwidth and low power consumption network on chips. 

Main research contents include:

1) Topological structure and routing algorithm of network on large scale chips; 

2) Switch/Router configuration design and technology for deep sub micro semiconductors; 

3) Performance evaluation and optimization techniques for network on large scale chip; 

4) Low power consumption design technology.
Division III of Information Sciences (F03)
1. Theory and methods of system control for mixing of communication parameters in network environment

When the control and measurement signals in the control system transmit through network (internet, wired or wireless), they will be influenced by communication parameters (channel bandwidth and capacity) and other characteristics. The objective of this project is, through integrated studies on the control and network communication disciplines, to develop system control theory and methods reflecting the above constraints and impacts.

Main research contents include: 

1) Network control system modeling and analysis reflecting communication parameters; 

2) Analysis on network control system performance limits under finite (incomplete) random information conditions; 

3) Design and integration of multi variable and multi channel network feedback control system. Part of the research results should be verified and applied in real network control systems.

2. Control theory based on data driving and applications in large complex systems

Many operating large scale complex systems have the abundance of online and offline measurement data, but there has no overall dynamic model for the system, which is very difficult to set up. How to control such systems better and assess the control effect are both practical needs and a challenging problem for control theory. The objective of this study is, by taking large and complex systems such as urban traffic and complex production process, to preliminary develop control theory and methods based on data driving. 

Main research contents include:

1) Prediction theory and method for data based system state or behavior; 

2) System control theory and methods based on data driving; 

3) Theory and methods for data based system behavior evaluation. Part of the research results should be verified and applied in real large network control systems.

3. Real time management and optimal control of chip manufacturing process equipment and system (It is an interdisciplinary project with the Department of Management Sciences.)

Semiconductor manufacture involves large amount of automatic machineries, and is a complex production process with long production flow, complex paths, numerous working procedures and certain uncertainties. Current management and control methods cannot meet the demand of making further development. The main objective of this project is to develop real time management and optimal control methods that can deal with various uncertainties, equipment re-structuring and accidence in chip manufacture process.

Main research contents include: 

1) Dynamic characteristic analysis and modeling for manufacture equipment, process and the whole system; 

2) Real-time planning, management and optimal operation control of the manufacturing process; 

3) Real time management and optimal operation control of equipment; 

4) Emergency management and operation control in abnormal environment. This study requires the participation of chip manufacturer, and except for the theoretical part, research results need to develop simulation software.

4. Visual check and optimal control for precision assembly line 

Precision assembly technology involves electronic products, instruments and devices, beverages and pharmaceutical industries, and has now become an important component of modern manufacturing business. Many precision assembly lines in operation now use visual check and visual based control methods, which are fast and accurate. The main objective of this project is, aiming at precision assembly line, to develop high speed and high precision visual check theory and visual based optimal control technology, so as to break partly the monopoly of foreign companies in this industry.

Main research contents include: 

1) High speed and high accuracy visual information acquisition technology and preprocessing methods for assembly lines; 

2) Visual based high speed and high precision target identification theory and methods; 

3) Visual based optimal control of high speed motion, precision positioning and proper force. Part of the research results should be verified and applied in real large precision assembly lines.

5. Multi autonomous robots coordinated control theory and methods for tasks (It is an interdisciplinary project with the Department of Engineering and Materials Sciences.)
When performing complex tasks, compared with single robot, multi autonomous robot system can have spatial distribution and combination of functions, perform parallel work and high tolerance to errors and low cost. The main objective of this project is, targeted at specific tasks, to develop preliminary coordinated control theory and methods for multi autonomous robot systems.

Main research contents include: 

1) Structure of multi autonomous robots system; 

2) Information interaction and mixing between multi autonomous robots; 

3) Task distribution and behavior planning between multi autonomous robots; 

4) Coordinated control of multi autonomous robot system. The research needs to be related to a specific task and part of the research findings should be verified in application.

6. Theory and methods for 3D construction of large scenarios based on image

Image based large scenario 3D construction technology has important application prospects in landscape mapping, urban planning and protection of old buildings. But this technology is not matured. There are some key scientific problems to be solved. The main target of this research is to develop preliminary theory and methods for image based large scenario 3D automatic and high precision reconstruction.

Main research contents include: 

1) High precision positioning and automatic matching theory and methods for large scenario image points; 

2) High precision self targeting theory and methods for external parameters of video camera;

3) Multi view point reconstruction surface automatic mixing and overall optimization theory and methods. Part of the research findings need to be verified in relevant experiments and application.

7. Several basic problems in data understanding

For data sets of specific area, developing model of interpreting specific user demands and the problem world is the key problem that needs to be solved in mass data processing, and also the key basis for further development and application of machine learning. The main target of the project is, targeting at specific application area, to develop theory and methods for several data interpreting model construction.

Main research contents include: 

1) Interpreting model construction methods for parameter space and function space; 

2) Structured data modeling and analysis; 

3) Data understanding and model construction for specific needs. Part of the research findings should be applied and verified in specific areas.

8. Modeling of bio vision information processing mechanism and application in target identification.

9. Quantum system control theory and relevant experimental studies (It is an interdisciplinary with the Department of Mathematics and Physical Sciences.)

10 Underwater navigation assistance theory and technology based on gravity and magnetic field information

Division IV of Information Sciences (F04, F05)
1. Studies on integrated circuit radiation effect and radiation resistant technology

Taking deep sub micron and super deep sub micron semiconductor devices and integrated circuit as the research subjects, it is to explore the laws of property variation of deep sub micron CMOS devices and integrated circuit in space radiation environment, study mainly the total ionized quantity and single particle radiation effect, damage mechanism and theoretical model of super deep sub micron devices, analyze key parameters affecting radiation property of devices, propose measures to strengthen the assistance of radiation for super deep sub micron devices, and lay a foundation for developing super large scale integrated circuit with strengthened radiation resistance.
2. Studies on key scientific and technological problems of GaN based laser

Addressing key scientific and technological problems for GaN based laser continuously working at room temperature, it is to develop engineering design of the energy band for new structured GaN based laser, develop new technology and techniques for high quality micro structural materials and devices, effectively reduce the defects, improve luminescent efficiency, and develop high power, long life GaN based blue and purple laser.
3. Optical fiber devices for fine particle optical rout information exchange security network

It is to study key photo-electric devices, especially optical fiber devices and key scientific problems in fine particle sized optical route information security network that can support multi terminals (e.g., 100) and each terminal has 1Gb/s transmission rate, such as, developing super large scale AWG with 50-5000 wavelengths, including key manufacturing equipment for such device, to develop selectable wavelength optical fiber and grid laser, and solve polarized stability problems; to develop new types of optical regulator, especially new optical regulator based on optical fiber; develop rare earth element mixed optical fibers such as Tm and To, so as to obtain new special optical fiber covering O, E, S, C, L and Al wave lengthen range; and to develop optical fiber and grid laser and amplifier covering all wave length range of O, E, S, C, L and AL.
4. Silicon based micro nano optical devices and integration

It is to study key scientific and technological problems in silicon based micro nano optical devices and integration, such as key preparation techniques for silicon based micron nano structural photon devices function integration, optical coupling, interconnection and transmission property at micron nano scale light wave conducting devices optical communication wave band, static and dynamic performance measurement and analysis for micro nano structure photon function integrated devices and optical wave conduction devices, and photoelectric probe preparation technology at optical communication wavelength compatible with CMOS technology.

5. Studies on high spatial and temporal resolution femto second holography

It is to study and develop scattering optical devices for spatial angle dividing femto second holography, and holographic micro digital record and display with femto second resolution for angle division and wave division, study the relation between 3D image vertical resolution and femto second laser pulse parameter in digital display and the relation between horizontal resolution and object frequency band with and recording system parameters, study the theoretical spatial resolution limit in reflective and refractive micro digital holography and effective methods to realize super resolution imaging, and study image scattering in multi spectrum imaging and methods of compensation in pulse digital holographic super fast probing.

6. Studies on methods of measuring large size non-spherical lens based on structural lighting

It is to study the principle and key technologies for measuring large size non-spherical lens using structural optical measurement. For coarse and fine grinding of lens of 2 meters and above, it is to provide methods and technologies for surface measurement and quality control with proper precision, and to develop the prototype and software platform for surface shape analysis by providing guidance for manufacturing process.

Interdepartmental Key Program projects
7. Semiconductor-high quality semiconductor self-spinning electronic materials preparation and self spin regulation (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F04)

Aiming at developing semiconductor self spinning devices, it is to study the preparation of high Curie temperature rare magnetic semiconductor and high self spin polarized ferro magnetic material, semi metal or ferro magnetic metal/semiconductor hetero structure, and to study self spin control technology such as injection of self spin polarization interceptor to semiconductor, transport and operation and measurement, etc.

8. Studies on key technologies of super conducting quantum devices and circuits (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F04)

It is to explore methods and key technologies for reducing effect of noise on super conducting quantum devices, study optimal design and preparation of super conducting quantum devices and circuits, develop methods and key technologies of quantum regulation and quantum measurement related to super conducting quantum devices and circuit, and lay the foundation for super conducting quantum bit and large scale quantum computation.

9. Studies on slow light delay and storage (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F05)

It is to study basic principles of regulating the speed of light, with a focus on slow light delay and storage technology for optical fiber communication and optical signal processing, develop relevant integrated prototype device, and establish system application experimental platform.

10. Studies on micro nano scale micro cavity laser and quantum effect (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F05)
It is to study basic physical problems of high quality micro nano micro optical cavity design, manufacture, coupling property, model property and quantum effect, study micro nano scale cavity on photon confinement and regulation, and develop manufacture and measurement technologies for micron nano scale micro cavity lasers.
11. Basic theory and key technology of photon crystal optical fiber femto second laser (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F05)

It is to study photon crystal optical fiber femto second laser and photon crystal optical fiber femto laser amplification system integrating expansion, amplification and compression, and study long distance non-distortion communication of femto second laser in photon crystal optical fiber, and high efficiency frequency change and wide band regulation of femto second laser in photon crystal optical fiber.

12. Studies on key physical and technical problems in ultra violet light carving source (It is an interdisciplinary project with the Department of Mathematical and Physical Sciences.) (F05)
It is to study key physical and technical problems through theory, experiment and equipment integration by focusing on high conversion efficiency, high power, narrow band, high repeated frequency, high stability, large collection angle, low damage and long service life requirement for ultraviolet carving equipment.

13. Studies on new types of thermal electrical materials and optical transducers (It is an interdisciplinary project with the Department of Chemical Sciences.) (F05)

It is to study preparation technologies for new types of thermal eclectic materials and properties of materials, study preparation technologies of relevant optical transducer and relation with device performance, and develop high performance (detection rate, response time, stability and wavelength response range, etc.), new types of thermal electric materials and non-refrigerant optical transducers.
Department of Management Sciences

According to the general funding plan for the Eleventh Five-Year Plan period approved by NSFC council, the Department will make reasonable increase to the funding intensity of Key Program, with an average funding of 1.1 million yuan per project. The total number of projects to be supported will be over 60 compared to 37 in the Tenth Five-Year Plan period. The three divisions will each support 20-21 Key Program projects during the Eleventh Five-Year Plan period, with an annual number of 4-5 supported by each division.

In 2008, the Department will support 16 Key Program projects in 13 disciplines, 5 by the Division I and the Division II, and 6 by Division III, respectively. Each project should be completed within 4 years. The average funding is about 1.1 million yuan.

Key Program projects aim at frontier scientific issues which promote disciplinary development and bring innovative achievement with international impact, and focus on the economic and social development and opening up to enhance China’s comprehensive national competitiveness by resolving major issues of theoretical and application values. The research shall orient towards scientific issues exploring theories and laws of management with Chinese characteristics and be carried out in the fields with sound research basis and good potential to achieve theoretical and application breakthroughs.

Applicants, guided by the Guide to Programs, may compress or expand the research contents when preparing their proposals. It is not required that for a specific proposal all contents stated below be covered, but research should be focused on kernel topics with limited targets, trying to make original innovation. Previous research records in relevant fields will be highly considered in evaluating proposals. 

The brief introduction to the Key Program projects is presented below.
Division I of Management Science
Applications for Key Program projects will be accepted in the following areas in management science and engineering.

1. Information systems adoption, diffusion and value creation mechanism (G0110)

To study individual and organizational IS adopting behaviors and technology diffusion mechanism in the context of enterprise environment of China, analyze the driving force and process of technology diffusion within a single organization and among organizations, and explore the relationships among IT diffusion, IT readiness, competitiveness and performance of organizations. The main topics are: influential factors and modes of individual and organizational IS adoption, the process of IS adoption and characteristics of each stage of IS adoption process, the effect of IS adoption and technology diffusion on organizational behaviors, the critical success factor of IS management, the mechanism of IT diffusion among different types of organizations and the mechanism of market value creation of IT.

2. Theory, models and implementation methods of e-auctions (G0111)
To study the theory of e-auctions including models for pricing strategies of e-auctions, influence factors of e-auctions, behavior of participants in e-auctions, performance assessment of e-auctions and risk measurement of e-auctions, to study optimal design of e-auctions, optimal strategies of e-auctions and online experiments of e-auctions, and to study key issues in the implementation of e-auctions.

3. Diversification of China’s foreign exchange reserves and international asset allocation models (G0115)

The project aims at modeling the diversification of China’s foreign reserves, international asset allocation and foreign reserves risk management, including currency composition of foreign reserves, the composition between financial assets and real assets like gold and silver, strategic asset allocation, tactic asset allocation, market risk, interest risk and liquidity risk of the foreign reserves, the relationship between foreign exchange rate of RMB and foreign reserves, etc.

4. Research on theory and methods targeted at program integration management (G0118)

Great efforts will be exerted to resolve the difficulties of program integration management theory and methods, according to program characteristics and aiming at great challenges that Chinese programs are facing. The main research contents include the evolution and forefront advances of program integration management theory, program integration management model innovation based on Chinese situation, international program integration management model innovation and international program management of the virtual organization, lean thinking based program management model, coordinating mechanisms and optimization methods, international program risk analysis, control models and methods, environment-friendly based program performance evaluation method and project management maturity model, and international program integration management cases, etc.

Division II of Management Science
Applications for Key Program projects will be accepted in the following areas in business administration.

1. Integration strategy and dynamic competition of Chinese enterprises under new situation (G0201)

This project attempts to study the enterprise’s dynamic competition theories, the strategic behaviors and management patterns of the vertical and horizontal integration in Chinese enterprises under the situation of globalization and transitional economy. It should particularly focus on the strategic behaviors in micro-level enterprises and aim at quickly improving the international competitiveness of main businesses in Chinese enterprises. The main research contents include: (1) configuration and evolution of the enterprise’s dynamic competitive strategy under globalization and marketing system; (2) incentives and approaches of vertical and horizontal development of Chinese enterprises; (3) resource allocation and integration modes for Chinese enterprises to implement the vertical and horizontal integration strategy; (4) corporate governance, organizational structure, controlling system and motivation mechanism for Chinese enterprises to realize the vertical and horizontal integration strategy.

2. Research on urban Chinese consumer behavior (G0208)

This project aims at studying urban Chinese consumer behavior, especially the antecedent factors and the mechanisms that bring about the behavior. Through surveying individual consumers and families, to explore the factors influencing their brand choices and post-purchase evaluations for fast moving consumer goods, durables, luxury goods and services. In a nutshell, the project enables the understanding of urban Chinese consumer behavior and mode of decision making, relevant external factors and underlying mechanisms.

3. The operation management of service enterprises (G0214)

Focusing on the characteristics of service product consumption and demand, and the characteristics of service intangibility, simultaneity, experience and concomitance, this project studies new theories and methods for service enterprise operations management. The main contents of research include the characters of consumption and demand for service and service products, the mechanism of service operations management, the model of service capacity and quality control system, and case studies based on typical service enterprise operation management.

4. Innovation on products and services from Chinese financial institutions under globalization (G0206/G0203)

It is required that research should focus on the theories and practice of innovation on financial products and services under economic globalization and open-up of Chinese financial market. Research contents include measures of the innovation on products and services from Chinese financial institutions, motivations and impacts of the financial innovation, identification of key elements and relationships for financial innovation, cost and risk analysis models for financial innovation, and the evaluation of competitive advantages of Chinese financial institutions on financial innovation.

Division III of Management Science
Applications for Key Program projects will be accepted in the following areas in macro management and policy.

1. Research on ecological and environmental management of rural development (G0305)

The focus of this research is on the integrated rural ecological and environmental pollution problems caused by the fast transfer of pollution-intensive industries to rural areas, excessive use of agricultural chemicals, and inappropriate land use in rural areas. The main issues to be studied include: farmland conservation in the process of rural development, the model of rural industrialization, industrial development and the prevention and control of point source pollution, the impact of the transition of agricultural economic growth on the prevention and control of non-point source pollution, institutional design and policy innovation of rural ecological and environmental management, etc.
2. Research on the structural change and process re-engineering of public organizations in China (G0306)

The focus of this research is on understanding the evolution of the organizational change and process re-engineering in China's public organizations (particularly government organizations) in the broader context of globalization, informationization and realignment of government functions. The main issues to be studied include: the system, structure, function and structure of public organizations and their interrelationships; the contemporary innovative approaches of structural changes and process re-engineering in foreign public organizations; organizational structures and processes required by the grand endeavor of constructing harmonious society and innovative country in China. The research objectives are to provide guidance along both value and technique dimensions to the organizational restructuring, process re-engineering, and innovation on organizational operation mode of Chinese public organizations. 

3.Research on the construction of new national education system and mechanism of achieving equitable education (G0309)

The optimal design of the new national education system in China should be studied in the background of new national development strategy and social development trend. The main issues to be studied include: optimal methods of social education resources (including education funding) distribution and analysis on the efficiency of its using; formation and development of life-long education system; optimal modes of education management supported by civil and governmental investment; rule of social needs for optimal structures of elementary education-vocational and technical education-higher education; conditions and mechanisms to achieve equitable education in rural and urban/regional development; education cost-sharing mechanism and government responsibility, etc. Theories and methods of management science and in-depth empirical studies are used in the study to provide scientific basis to disclose problems in existing education system and its original sources, evaluate effects of past education policy and efficiency of education resource distribution, and propose effective measures on the reform and development of existing education system.

4. Research on comprehensive management of urban public emergency (G0310)

Focused on the evolution patterns of unexpected public emergency, and the theory and method of corresponding response decision in larger cities, the research aims at putting forward scientific policy suggestion for the management practice of urban public emergency in China, including the management system and functions, emergency decision-making mechanism, resource deployment and allocation, etc. Main issues to be studied include: the principles of quantitative risk assessment of urban planning, new modeling theory of predicting major public emergency, comprehensive coordination principles of multiparty emergency commanding and decision-making, and simulation and management strategy of large-scale crowd evacuation.

5. Research on digital information resource exploration and management mechanism (G0314)

The study focuses on the emergence, distribution, dissemination, sharing characteristics and patterns of digital information resource under modern computer and telecommunication network environment. The aim is to provide theoretical and application foundations for the establishment of digital information resource implementation guarantee system. Main issues to be studied include: methods on how to organize digital information resource and how to improve its order, and increase the efficiency and effectiveness of its exploration and application; and digital information resource exploration strategies, structures, technology and organization models. The research delves into the standard norms, resource integration, coordination, decision making models and formulation of government policies, legal regulations for digital information resource management mechanism and management innovation, etc.
