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Abstract

Resources and environmental science takes the human-earth coupled
earth system as the core research object, and comprehensively uses the
knowledge and technology of earth science, chemistry, biology, computer
science, engineering technology science and social science to study the
evolution, interrelationship and regulation principle of earth system
resources and environment under the influence of natural conditions and
human activities. Resources and environmental science aims to reveal
the formation and evolution of earth system resources, the occurrence
and development of various environmental problems, and the principle of
regional sustainable development. Resources and environmental science
emphasizes comprehensive, integrative, and interdisciplinary studies, and
provides key theories, methods and technologies for human beings to
rationally utilize natural resources, strengthen ecological construction and
environmental protection, and achieve sustainable development.

Resources and environmental science is a highly integrated discipline
originating from resources science and environmental science, consisting
of a series of sub-disciplines including water cycle and water resources,
soil and land resources, oil, gas and coal fossil energy resources,
mineral resources, climate change impact and adaptation, ecosystems,
environmental science and technology, regional sustainable development,

natural disaster risk, remote sensing, geographic information science and
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technology. These fields together form a disciplinary system of resources
and environmental science, which can be divided into resources science,
environmental science, regional sustainable development, and remote
sensing and GIS technology, etc. Resources and environmental science
research provides important support for promoting development of other
related disciplines and technologies, implementing national science and
technology development plan and other science and technology policy
goals. The strategic value of resources and environmental science is
mainly manifested in five aspects: (D serving the efficient use of resources
and the regional coordinated development; (2) serving climate change adaptation,
ecological protection, and ecological security; 3 serving environmental
protection, environmental safety, and health; @ promoting the ecological
civilization construction and sustainable development strategy of China;
(® supporting the construction of a global community with a shared
future.

Resources and environmental science has a wide range of scientific,
technological, and management connotations. Its overall connotation
is that resources and environmental science is a human-centered “big
science”. On one hand, the excessive exploitation of natural resources
by human beings causes a mismatch for natural resources, which is the
root cause of environmental problems. On the other hand, rationally
transforming the natural environment and coordinating human and
nature to improve resources and the environment are the basic ways
towards sustainable development. The research characteristics of human-
centered "big science" are mainly reflected in six aspects: (D theoretical
methods originate from multiple disciplines and are comprehensive and
interdisciplinary; (2) the research topic is oriented to national needs, aiming
for application and urgency; (3 the research objects exist at different
scales with systematic and complex features; (4) the research approach

benefits from technological progress and has phased and dynamic
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features; (5)decision support needs to be localized, regional, and diversity;
(©)the rapid development of observation and simulation technologies
and methods provides more real-time and predictive bases for decision-
making.

At present, the discipline of resources and environment has formed a
unique development law, which is mainly reflected in six aspects: (I resources
and environmental issues drive the development of disciplines; (2) the international
science program leads the direction of the discipline; 3 interdisciplinary
integration has spawned new branches; 4 technological progress drives
the change in research paradigm; (3 subject research objects have their
own roots; (6 the national strategy provides a significant opportunity for
development.

In recent years, the research on resources and environmental science
has changed from describing the characteristics of regional resources
and environment to focusing on global environmental changes and
human well-being. The research methods are becoming comprehensive,
systematic and quantitative, and are realizing the combination of the
micro-process mechanism and the macro-pattern, the historical context
control and future scenario prediction, showing a variety of development
trends, mainly manifested in the following five aspects: (D the research perspective
toward overall planning and overall coordination; (2) the research goal turns
to human-land coupling to serve sustainable development; (3) systematic
and comprehensive research methods; @ interdisciplinary research and
application; (3 extensive international cooperation in research.

The fundamental solution to the above key problems lies in promoting
the development of disciplines, strengthening personnel training, serving the
nation’s needs, and improving the supporting capacity. The above four
aspects constitute the general idea of promoting the development of the
discipline. They are reflected in the following four key directions for the

development of resources and environmental science: (D deepening the
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interdisciplinary subjects; ) facing major environmental and disaster issues;
3 serving lobal sustainable development; (4) breaking through the “stuck-neck”
technology.

Regarding funding mechanism, it is recommended to provide policy
support for the development of resources and environmental science from
four aspects: (D facing the nation’s needs, breaking through the bottleneck
problem and optimizing the field of funding support; ) strengthening the
support for data platform, and establishing an organization and
coordination mechanism; 3 improving the fund evaluation mechanism,
establishing credit files, and providing reasonable “fault tolerance”
space; (4) improving the funding structure and promoting multidisciplinary
research.

In terms of talent team construction, it is recommended to provide
policy support for the development of resources and environmental
science from three aspects: (1) improve the full-spectrum talent support
system and expand the age limit for talent projects; 2 build a diversified,
regional, and international talent team; (3) cultivate talents by classification,
establish a funding system for technical development and personnel, and
pay attention to cultivating interdisciplinary talents.

In terms of scientific research platform construction, it is suggested to
provide policy support for the development of resources and environmental
science from five aspects: (D) establish a sharing mechanism for data and
basic research facilities; ) integrate long-term in-situ observation sites and
establish a collaborative observation network; 3 build a big data information
platform; @) promote the development of coupled models and decision support
platforms; (5 build a national resources and environmental science expert
think tank.

In terms of international exchanges and cooperation, it is
recommended to provide policy support for the development of resources

and environmental science from seven aspects: (1) the policy makers for

XXX
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technological innovation, scientific research institutions, universities
and scientists should actively participate in the dialogue and research
on global issues to improve international influence and voice; (2) expanding
international cooperative research projects and leading major
international research projects with the help of the National Natural
Science Foundation of China; (3) promoting substantive international scientific
research cooperation around “common interests” through bilateral and
multilateral joint funding mechanisms; (4) constructing and implementing
differentiated international science and technology cooperation policies
and mechanisms for different cooperation entities; 3 taking “the Belt and
Road” as a link to stimulate international frontier innovation; (6) encouraging
talent exchanges to strengthen the construction of international
cooperation networks; (7) establishing an effective collaborative management
mechanism to make precise efforts and promote scientific resources

allocation.
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