Department of Earth Sciences

Earth science is one of the fundamental sciences concerning the understanding of the Earth. Taking the earth system and its components as research subjects, earth science explores the phenomena, processes and thereafter the mechanism, evolution and causality of these processes and their interactions, therefore, to promote the understanding of the Earth and to help solve the major problems of resource supply, environmental protection and hazard mitigation for human habitation and sustainable development by providing the scientific basis and technical support. The spirit to explore the mystery of the Earth, the increasingly immense needs rooted from the utilization of resources for the social economic development and the improvement of life quality for environmental protection and natural hazard prevention have always been the driving force for the development of earth science. Disciplines included in earth science are geography, geology, geochemistry, geophysics and space physics, atmospheric science and oceanic science. 

Academic disciplines are fundamental units of the human knowledge system. They play important roles in the creation, communication and spreading of knowledge. The development of sub-disciplines of earth science is the core and basic factor for the progress of earth science. According to the funding orientation, General Program projects promote the balanced and harmonized development for all disciplines of earth science, inspire original innovation and broaden the frontier of research. Understanding the spirit of exploration, unpredictability and durability of basic research, the Department pays special attention to high risk, interdisciplinary and frontier research. Scientists are encouraged to face the most challenging scientific issues and to carry out adventurous research work.
In 2008, the Department received 3 413 proposals for General Program projects from 501 institutions. Among them, 860 were funded, with a success rate of 25.2% and a total budget of 380 million yuan. For General Program projects in 2008, 471 (54.8%) are from universities and 381 (44.3%) from research institutes. The PIs of 606 projects (70.5%) are younger than 45. There are 76 interdepartmental and interdisciplinary projects, and the number of interdisciplinary projects supported by different divisions of the Department is even higher. Small Fund for Exploratory Studies with a term of 1 year is set up for highly exploratory, innovative and highly risky projects or projects with uncertainty. Altogether, 27 proposals were approved as the Small Fund projects in 2008 and 4.54 million yuan were allocated. 

The criteria for the selection of General Program projects in 2009 are as follows:
(1) Innovation and academic value of the overall research approach;
(2) Research ability of the applicants; 
(3) Rationality, thoroughness and feasibility; 
(4) Availability of necessary research basis and conditions. 

While encouraging the exploration of new scientific issues, attention should also be given to the weaker disciplines. Under the same condition, preferential support will be given to those applicants who have a good accumulation of previous studies and accomplishments of high-quality obtained in their recently completed projects and who apply to continue their studies. Applicants are required to address the relation between the proposed research work and their accomplished projects. Because cutting edge science and interdisciplinary projects have become the fertile soil for innovative ideas and indigenous innovation, special care should be provided to those applications on interdisciplinary studies during the selection of projects. The trend of globalization of basic research is becoming more and more apparent. By acquiring and sharing research results and experience of international scientific community and using the research means, apparatus and information of developed countries, it would be most likely for our research to reach the international advanced level at the earliest possible time. Therefore, applications with international collaborative background, particularly those participating in the international research plans, will be given a high focus. Support to the interdisciplinary proposals in the field of human health will be strengthened, especially the proposals on “endemic disease correlated with the Earth environment”. The Department will gradually introduce and create the honest style of study, and encourage excelsior research style in the project application through proposal evaluation. While stabilizing the success rate for proposals, the intensity of individual grants will be increased in 2009. 
Funding for General Program Projects in the Recent Two Years

                                                                      Unit: 10 000 yuan
	Science division
	2007
	2008

	
	Projects funded
	Funding
	Success rate++  (%)
	Projects funded
	Funding
	Success rate++  (%)

	Division I
	Geography (including soil
 science and remote sensing)
	212+6*
	8 422
	18.33
	256+6*
	11 271
	20.39

	Division II
	Geology
	206+10*
	8 584
	30.73
	206+8*
	9 805
	30.79

	
	Geochemistry
	77+4*
	3 138
	31.89
	83+3*
	3 764
	27.39

	Division III
	Geophysics and space physics
	95+5*
	3 952
	30.77
	96+4*
	4 582
	30.96

	Division IV
	Marine science
	94+6*
	3 866
	24.21
	106+1*
	4 665
	24.32

	Division V
	Atmospheric science
	80+4*
	3 240
	20.84
	86+5*
	3 914
	25.56

	Total
	764+35*
	31 202
	24.31
	833+27*
	38 001
	25.20

	Average funding per project
	39.05 (40.24**)
	44.19 (45.07**)


Notes: *The number of projects of Small Fund for Exploratory Studies for 1 year.

**Average amount for individual projects with a term of 3 years (not including Small Fund for Exploratory Studies projects).

++ Success rates include the projects of Small Funds for Exploratory Studies. 

Division I of Earth Science
The funding fields of the Division include physical geography, human geography, soil science, remote sensing and geographical information system, and environmental geography.

The funding goes to researches aiming at the understanding of the developing processes, the spatial/temporal heterogeneity, and the interaction of the human and natural elements on the earth's surface. The interaction and spatial heterogeneity of natural environmental elements, especially the evolution processes on different spatial/temporal scales and the environmental effect, gains more attention in physical geography. Human geography explores the spatial structure of human elements on different scales. As the bridge linking natural and social sciences, human geography focuses on the natural background of the spatial structure of human elements, and its interaction with human science. Soil science is an independent discipline aiming at the pedogenic processes and spatial distribution pattern of soils, the chemical/physical/biological mechanisms of soil function, and the rational utilization and scientific management of soil resources. More emphasis is given to the inter-cycling of soil mater and its interaction with soil organism, as well as the dynamics of soil environment and soil quality. As a special and independent branch of geography, environmental geography pays more attention to the formation, transformation, and heterogeneity of the natural and anthropogenic matters in the environment which do harm to human health. Geographical information science is another new branch of geography, which emphasizes the formation and evolution mechanisms, and the obtaining and analyzing technologies of geographical information. Geographical information science is defined as the science of obtaining, treating, managing, interpreting, analyzing and expressing the geographical spatial/temporal information on the earth’s surface, supported by modern technologies such as RS, GIS and GPS. Natural disasters and risk research, as the rising area, would pay more attention on natural disaster risk evaluation, public security and environmental impact of great projects. Besides, renewable resources evolution, natural resources assessment, regional sustainable development and other relative areas would also be supported.
In modern geography, the complex system of terrestrial surface is studied based on the theory of system science. Terrestrial surface is the place where the interaction among the hydrosphere, biosphere, atmosphere, pedosphere and lithosphere happens most frequently and concentrated. Simultaneously, each sphere has independent evolution model. The application of the theory of earth system science in research is the key for interpreting the complex system of terrestrial surface.

Researches on the process and mechanism are emphasized in modern geography. The availability of systematic technologies and methodologies for collecting natural and human data in geography presents the basis for studying geographical process on different spatial/temporal scales, and makes it possible to understand the evolution mechanism of terrestrial surface.

In modern geography, new methods and technologies should be introduced and developed. The extent of geographical researches to both microcosmic and macrocosmic scales leads to the innovation of methodology and technology. It is fashionable in geography to use the methodology and technology of data collection and data analysis from related fields for reference, which promotes the development of geographical research.

In 2008, the Division received 1 285 applications for General Program projects, among which 262 projects were supported with a total funding of 112.71 million yuan. Compared with those in 2007, the number of supported projects increased greatly and the success rate rose from 18.33% to 20.39%.

Division II of Earth Science
The funding areas of the Division include geology, geochemistry and environmental geology.

Geology (including environmental geology)
Geology (including environmental geology) is the knowledge system about the composition, structure and evolution of the solid earth. The task of modern geology is not only to elucidate the materials that construct the Earth, the mechanism controlling the transition of matters and the history of the environment and life evolution recorded by these matters, but also to reveal the agents and processes which modify the surface of the Earth. Our knowledge of geology can also be useful for the human society to explore and utilize energy, water and mineral resources and to understand the relationship between geological processes and human community. 

The introduction of plate tectonic theory has brought about revolutionary changes to our understanding of the Earth. Reasonable and comprehensive explanation to the seemingly isolated and puzzling geological processes and phenomena is successfully applied. The complexity of the continental dynamics is further raising new themes for the advancement of plate tectonic theory. The development of mantle plume theory in recent years has closely linked the deep activities and surface phenomena of the solid Earth.

The development of modern science and technology has improved our ability for data acquisition. The advancement of analytical precision for terrestrial materials has enhanced our ability to determine the composition and evolution for the Earth’s specimen. The utilization of seismological technology, remote sensing technology and satellite observation of the Earth has deepened our understanding of the structure of the Earth. GIS and GPS technologies have improved the quality of geological mapping and are realizing the real time monitoring of plate motion, earthquake and volcanic activities. Computer simulation has made possible for the analysis, simulation and predication of important geological processes. Crust drilling techniques and high-temperature-pressure experimental technologies have also greatly promoted the development of geology.

Profound changes have taken place in the research subjects, models and methods of geological science owing to the emerging new framework of earth system science and the strong demand to serve social and economical sustainable development. The concept and rationale of multisphere interactions and interface processes have been strengthened. The role of geology has evolved from its traditional function of disclosing the records of the Earth’s history to the prediction of the Earth’s future environment, due to the improving capability to obtain critical data. The theory on the formation and exploration of the mineral resources and fossil energy, the environmental changes under the intervention of human activities, as well as the mitigation of geological hazards have been major challenges to geologists. New interdisciplinary fields, such as geobiology, are emerging due to the close correlations between geological science and life science established by the discovery of the critical role of life activities in the geological processes. 

The geological program encourages characterized proposals based on the abundant materials and data recently acquired and accumulated by the geology-related agencies and institutions. Field and site observations are emphasized. Multidisciplinary approaches, such as the application of the concept, theory, technology and methodology of mathematics, physics, chemistry as well as biosciences, are encouraged to attack geological issues. International collaboration, which may combine the privileged local geological features with global scientific views, is encouraged to promote the progress of geological theories. Young scientists, especially newly graduated researchers are encouraged to submit proposals to benefit their research career. 

In 2008, 694 proposals for General Program projects were received and 205 were funded, with a success rate of 30% and an average amount of 460 thousand yuan per individual grant. In addition, 8 projects of Small Fund for Exploratory Studies were funded. The distribution pattern of the funded projects among main research fields is as follows: projects in mineralogy, petrology and ore deposit account for 20% of the total funds, projects in paleontology, stratigraphy and sedimentology for 20%, projects in structural geology and regional geology for 16%, projects in Quaternary geology and environmental geology for 14%, projects in hydrogeology and geo-engineering for about 20% and projects in petroleum geology and coal geology for 9%. 

The predominant defects in the proposals in 2008 are as follows: the proposal title is too broad to be supported by the designed research work; the raised arguments fail to focus on the scientific frontier; the contents fail to state the scientific issues clearly, thus inducing poor design of the main objects and approaches of research; and the contribution to the progress of geological science are too vague. In some proposals, the description of research methods and technological outlines is very general and there is a lack of essential feasibility on key approaches. 

Geochemistry

Regarding the natural and artificial geochemical phenomena of various spheres of the Earth, geochemistry is mainly to study the chemical composition, chemical interaction and chemical evolution of the Earth or even the universe by using its principal theoretical frameworks and methodological systems such as the elemental and molecular tracing, isotopic tracing and dating systems. The strategic principles for financially supporting research projects of this subject are to promote the harmonized development of various geochemical branches, to encourage researches on the fundamental theories of geochemistry, to keep strong support to researches on geochemical frontiers in the fields of the origin and evolution of planets, the earth, environment and life, and to pay attention to the fundamental researches on those mineral resources, energy resources and water resources which have important application potential. 

There are several characteristics of geochemical researches at present. 
(1) The geochemical research methods and techniques are changed from the static semi-qualitative description to the dynamic qualitative modeling;
(2) The geochemical research fields are extended from 3D to 4D, with more special interests on the temporal and spatial evolution of the research objects; 
(3) The geochemical research means are developed from the comprehensive measurement of the mineral and rock samples collected from a large area to the micro-scale measurement within a single mineral grain;
(4) The geochemical research objects are developed from the components and their interaction of matters in a single sphere of the earth to the interaction among various spheres and various boundaries;
(5) In geochemical researches on the chemical movement regularities of the natural processes, attention has been paid to not only the long timescale old geological events, abut also the short timescale geological events, and not only the reconstruction of old geological movements, but also the prospective of the future geological movements.

The following aspects should be emphasized in 2009. 

(1) The combination between macro-scale studies on the geological processes and internal structures of the Earth and high resolution and high sensitivity-scale studies on their geochemical natures;

(2) Combination studies on plate tectonic evolution and chemical geodynamics of the Earth;

(3) Combination researches on paleo-environmental changes and present environment; 

(4) Combination studies on chemical interaction and biological interaction of the Earth; 

(5) Combination researches on fundamental theories and their applications of geochemistry.

In 2008, 27.4% of the proposals applying for General Program projects in geochemistry (including projects of Small Funds for Exploratory Studies) were supported, with an average funding of 448 thousand yuan for reach project (excluding projects of Small Fund for Exploratory Studies). In the last two years, projects supported under the General Program in geochemistry include about 50% projects for studying environmental geochemistry and biogeochemistry, about 30% projects for ore deposit geochemistry, organic geochemistry, petro-geochemistry, isotopic and chemical geochronology, and about 15% projects for isotopic geochemistry, trace element geochemistry, experimental geochemistry, calculating geochemistry, cosmochemistry and comparative planetology. There is no obvious variation among the funding percentages of research projects for various sub-disciplines of geochemistry.

Some major shortcomings are showed in the failed proposals. 

(1) Applicants have only emphasized the importance of the research realm, but have not elucidated the innovation of research ideas and research values of the proposals based on their research subjects; 

(2) Applicants have set unachievable long-term targets instead of achievable short-term targets for their proposals; 

(3) Applicants have selected good research objects or subjects, but have not extracted innovative scientific problems to be solved; 

(4) In some proposals, detailed research plans are not provided, or the plans are not in accordance with the proposed targets; 

(5) Applicants are only interested in the application of new techniques and methods, but have not clearly expressed what the scientific question is intended to be solved; 

(6) Applicants are only interested in pursuing the full span of research methods and experimental techniques, but forget to provide specific effective methods for solving relevant problems;

(7) Applicants fail to demonstrate the feasibility of core and crucial techniques which are to be applied.

Division III of Earth Science
The funding scope of the Division includes geophysics, space physics and geodesy.
Geophysics

Direct observations and theoretical studies on the basic physical fields of the Earth, e.g. seismic, gravity, magnetic field, heat flow, etc., are not only essential for effectively understanding and further protecting the Earth, but also the foundation for scientific breakthroughs of geophysics. Moreover, theoretical studies on geosciences have significantly facilitated the development of the exploration geophysics, which makes great contributions to both the national security and the developments of economy. Fundamental researches and application-oriented researches in these fields will be encouraged.
Space Physics

Rapid progresses in space physics have been made in recent years, specifically in multi-level energy transport and coupling, and the comprehensive theory framework of the disturbance of solar-terrestrial system. In addition, studies on the interaction between the solar wind and the atmosphere of the Moon and planets are also initialized. These progresses set up the foundation for rapid developments of space weather. Proposals dealing with scientific problems in these fields are to be encouraged so that breakthroughs may be fostered. 

Geodesy

In recent years, aeronautics, astronautics and geodesy witnessed rapid development due to significant improvement of the precision and spatial resolution of observation and relevant theories of data-processing, and thus has been one of the most important branch of geophysics. Researches based on such development, including the development of the observation system, model and theory of data-processing, are encouraged through the general proposals. 

In 2008, 323 proposals for General Program projects in geophysics and space physics were received and 96 were supported, with a success rate of 29.72% and an average funding of 470.2 thousands yuan per project. In addition, 4 projects of Small Fund for Exploratory Studies were funded with an average funding of 170 thousands yuan per project. The funding is distributed in the following major research areas: geodesy (18.51%), solid-earth geophysics (33.48%), exploration geophysics (22.20%), space physics (19.42%) and experiment and facilities (6.39%). The funding of General Program projects has been steadily growing in recent years.
The major problems in the proposals in 2008 include partial deviation from the international hot research topics, insufficient summary of the research background, unfocused research objectives, lack of discussions on the feasibility of the research plan and key methods, and irrelevant or wrong reference citations.
In recent years, the Division financed more innovative projects, which results in fruitful achievements. In the near future, encouraging innovative ideas and cultivating team leaders will still remain the major task for the Division. Besides continuous supports to fundamental research, more efforts will also be paid to new growth and pioneering studies, specifically the breakthroughs of well-defined difficult issues. Support will be inclined to the frontiers of space weather, satellite gravity, environmental geophysics, experimental geophysics, geophysics of the Earth’s deep interior and comparative studies of the Earth and other planets, and the theory of seismic wave propagation. Special attention will be paid to the application of new technology, innovative tools and especially new observational data to the study of geophysical and space systems.
Fundamentally, geophysics (including solid-Earth geophysics, space physics and geodesy) utilizes the theories and methodologies of physics and mathematics to understand the Earth and the solar-terra space as well as the corresponding physical processes. These studies play an important role in solving the emergent problems of resources, environment and natural hazards for the sustainable development of the society. Because geophysics covers a wide range of scientific interests, researchers from all branches of natural/social sciences are welcome to make applications.

Division IV of Earth Science
The main funding areas of the Division cover marine science and polar science.

Marine Science
Marine science is a discipline concerning all kinds of natural phenomena, processes of the ocean and their changing rules. The research objects include not only the colossal sea water but also the estuarine coastal areas, the interface between the ocean and the atmosphere, the interface between sea water and sediments, and the lithosphere of the seafloor. As the foundation for marine science development, mathematics, mechanics, physics, chemistry and biology have interpenetrated and intercrossed with marine science. New and high technologies, such as space technology, information technology, biotechnology and deep-diving technology, have been continuously applied to marine science. New frontier disciplinary areas formed in this way have also been funding areas of marine science. Research in these areas will be the promoting force of marine science development.

Marine environment is an integral system in which various affecting factors exist simultaneously and interact with each other, and the interconnection between various disciplines and integrated research are currently the development trends of marine science. While strengthening the regionalization research, marine science has also simultaneously become the globalized and internationalized research. A series of influential international research plans on marine science have been formulated in combination with hot and pressing issues, such as climate change, resources, environment, etc. Therefore, extensive international cooperation is coming forth, impelling the fast and in-depth development of marine science. In addition, the ability to acquire data and information through field observation has greatly promoted the continuous progress of marine exploration technology, indoor analysis technology and marine information process technology. This has become a key impetus for the development of marine science today.

Marine science is a science essentially based on observation. The promotion of its academic thoughts and research abilities depends on long-term observation and data accumulation. Herein, the Division encourages scientists to participate in the research of investigation and observation in the open voyage planning of Chinese near sea and northern South Sea, while carrying on other voyages at the same time, to obtain more successive, systematic and integrated observation data. It encourages scientists to do research on on-site observation and new technologies and methods of laboratory analysis focusing closely on the scientific problems to be solved, to provide technical support for exploiting new research fields and obtaining new achievements, and encourages scientists to take good advantages of other voyage planning to do research on deep-sea and to advance equilibrium development of China’s marine science.
In 2008, 440 proposals for General Program projects on marine science were received, and 107 were supported, with a success rate of 24.3% and the average amount of 436 thousand yuan per project. Similar to the past few years, most proposals came from sub-disciplines of marine biology, marine environmental science, marine geology and physical oceanography, which account for approximately 2/3 of the total proposals applied and funded. The number of proposals approved have little change in the fields of marine chemistry, estuarine and coastal research, engineering oceanography, marine monitoring and investigation and marine remote sensing. However, applications in marine physics (including acoustics, optics and electromagnetics) are not enough and hence get the least share of funding. Actually, it is also an important funding direction in marine science.

Generally, the average quality of the proposals submitted in 2008 is improved. The improvement is especially remarkable on topic selection and project design. The main defects consist in an ambiguous description of “what is” the specific scientific problems and “how to” solve them, i.e., the scientific issues are not very clear. Some applications have less creativity with only old problems and old ways.

Polar Science
Polar science is a discipline studying various special natural phenomena, including processes and changing rules in the polar regions as well as the interaction between polar regions and other regions of the Earth. It is a comprehensive discipline composed of several sub-disciplines including polar biology and ecology, polar oceanography, polar space physics, polar atmosphere science and climatology, polar geology, geophysics and geochemistry, Antarctic astrolithology, polar glaciology, polar mapping and remote sensing science, polar management and information science, polar observation and engineering technology, etc. 

In the past few years, great progress has been made in international polar research. However, it is still the weakest sub-field in earth science. Aiming at the current key scientific issues on global change and sustainable development, the breaking boundaries of traditional disciplines, integrated research on the features and interaction of the five spheres in polar regions as well as their connection with every sphere in the middle and low latitudes at a larger time-space scale have become the development trends in polar science nowadays. For polar science in China, research integrated with the existing work and in close association with key scientific issues such as global change and sustainable development has been suggested. In 2008, 43 proposals for General Program projects on polar science were received and 17 were funded. The success rate is 39.5%.

Division V of Earth Science
Research areas supported by the Division include meteorology, atmospheric physics, atmospheric environment and atmospheric chemistry.

Atmospheric science studies various phenomena and their changing regulations occurring in the atmosphere so as to serve the mankind. 

In recent years, with the introduction of earth system science and sphere interaction concepts, atmospheric science enters into a new historical phase of development. The atmosphere is one of the most active spheres in the earth system. Its changes are affected and controlled by other spheres in the system and celestial bodies such as the Sun, while the response of the atmosphere to the changes will result in simultaneously important and direct impact on the ocean, terrestrial surface, ice and snow and the ecosystem on the Earth. The atmosphere plays an important role in the interaction among different spheres of the earth system, and the interaction of the atmosphere with other spheres regulates the whole behavior of the earth system. Therefore, the present atmospheric science focuses on the study of dynamical-physical-chemical process within the atmosphere, and at the same time pays more attention to research to find out the essence of the atmospheric change with the comprehensive studies on the interaction between hydrosphere, lithosphere, cryosphere, biosphere, human activities and global climate, the regulation of climate system and theories and methods of climate change prediction, regulating techniques and measures against local weather, the impact of human activities on weather, climate and environment system, and the influence of weather, climate and environment system change on human society. Atmospheric science deepens the study on its various sub-directions, as well as on the interaction of different spheres, the comprehensive, integrated and systematical study of various processes, the model development, the combination of different methods such as observation, analysis, theory, simulation and prediction, the issues of global climate and environment change and its impacts, prediction and adaptation, the optimization of human life-supporting environment and human orderly activities, and the interdisciplinary research providing a scientific basis for the human impact and sustainable development of social development.


In 2008, the Division received 356 proposals for General Program projects and 91 got funded (including 1 macro-control project for health studies, 5 for Small Fund for Exploratory Studies in one-year execution). The approval rate is 25.56% and the average funding intensity is 429.6 thousand yuan per project (170 thousand yuan per project for Small Fund for Exploratory Studies and 439.6 thousand yuan per project for others).
There are 26 applications rejected in 2008, which occupies 4.4% of the total applications. The major reasons are: 

(1) There is no official seal of the cooperative organization in the application as required; 

(2) The team members with associate professorship and above have more projects than allowed; 

(3) On-job graduate students did not provide the reference letter from their academic advisors. 

The Division hopes that the applicants and their home institutions should pay attention to these problems. 

In 2009, the Division will continually encourage, through its General Program, (1) proposals for exploratory and original basic studies, (2) studies of various phenomena, processes and mechanism occurring in Earth’s and planetary atmosphere, the substance interaction as well as the physical, chemical and biological processes of energy exchange between the atmosphere and other spheres by applying new ideas, methods, achievements, advanced devices and technologies of mathematics, physics, chemistry, biology and information science, (3) applications related to disastrous weather, atmospheric physics, atmospheric chemistry, atmospheric environment, atmospheric detection and remote sensing, and mesosphere research areas, (4) applications related to data analysis and research on China related large scientific experiments and science plans being initiated, conducted or already completed, as well as large observation network established, (5) applications related to the study using satellite remote sensing and other data, and (6) research of climatic change and its relevant extreme synoptic and climatic events, and research on new theories and methods of weather forest and climate prediction.
