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Climate Change: Carbon Budget and Relevant Issues
Lu Daren' Ding Zhongli?
(1 Institute of Atmospheric Physics, CAS 100029 Beijng 2 Chinese Academy of Sciences 100864 Bejing)
Abstract The program aims to address the key scientific issues urgently needed in China's participance in the international
negotiation on climate change and the reduction of net green house gases (GHGs) emissions, and the selection of the optimal route of
the national sustainable development. Under the framework of the program, cross-cutting multi-disciplinary research of Chinese
Academy of Sciences, related universities and institutes of ministries will be launched to investigate major questions including
accurate estimation of national anthropogenic GHGs emissions, quantitative verification of terrestrial carbon budget, the carbon

sequestration rate and potential of increment of carbon sink, techniques and technology of increment in China, and uncertainties
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regarding relationship of future global warming scenarios and concentration of GHGs. Based on the research results of the program,
the data resources system, scientific knowledge system and technical support system will be built to provide consultation for
decision-makers to address climate change, in particular, on the issues of GHGs reduction, increment of carbon sink, and national
sustainable development strategy. The program will promote the whole research capability of China on methodology and technology
of verification of GHGs emission, quantitative assessment and verification of terrestrial carbon budget, ecosystem and climate change
research, techniques and methods of ecosystem carbon sink increment, and policy of regional carbon budget management, etc, and
therefore will make breakthrough in China's science and technology capacity of addressing climate change, and raise China's
international profile and voice in the diplomacy. The program will also build a team of solid research foundation and will be adapt to
major multi-disciplinary cross-cutting research.

The program will strive to answer the following key science questions:

(1)What is total amount of greenhouse gas emission in China? (2)What is the potential carbon sequestration rate and potential
increment of carbon sink of regional terrestrial ecosystem? (3)How shall we address MRV  (Measurable, Reportable, Verifiable)
requirement in greenhouse abatement? (4)How do we understand the sensitivity of global warming to atmospheric CO2
concentration? (5)How do we understand the effect of global warming on ecosystem and environment change? (6)What is “green”
development strategy and policy in response to climate change?

Objectives of the program are: (1)To establish independent carbon emission measurement system in energy, cement and other
industries, and quantitatively assess greenhouse gas emission caused by land use; (2)To establish independent atmospheric carbon
concentration and carbon sink/source monitoring system which incorporates satellite remote sensing, airborne monitoring, surface
network monitoring and atmospheric general circulation modeling, and build land observation network to study terrestrial carbon
budget; (3)To synthetically study and quantitatively assess the carbon sequestration rate and potential increment of carbon sink of
various ecosystem in China, evaluate the sink contribution of major ecosystem projects in China, study the mechanism and technical
system of intervened carbon sink increment, and establish prototype system of carbon sink increment; (4)To develop a more
integrated new generation climate system model, quantitatively project greenhouse gas concentration corresponding to future global
warming scale, understand the relationship between anthropogenic aerosols and climate change, and reduce uncertainties in the
relationship; (5)To analyze the facts of climate change in the past century, millennium, and ten thousand years time scale,to study
natural climate variability in the past ten thousand years and adaptability of human being, and to enhance the understanding of natural
climate change process and its attribution; (6)To analyze mechanism of international carbon trade market and its possible influence
on China, to propose to establish carbon trade market in China, to develop technology and economic policy of carbon abatement and
carbon sink increment in forestry, agriculture and animal husbandry, and to provide consultation to policy making of domestic and
inter-industry eco-compensation and carbon management system.

Keywords climate change, carbon budget, greenhouse gases (GHGs), ecosystem, aerosols, land use, IPCC
Lu Daren Academician of Chinese Academy of Sciences (CAS), a researcher professor at the Institute of Atmospheric Physics,
CAS. He has been involved in basic and high-tech research in various fields of atmospheric science, solar-terrestrial relationship,
earth observation and remote sensing, as well as global change research. He has published more than 150 scientific papers so far. In
this program, he acts as the chief scientist. E-mail: ludr@mail.iap.ac.cn
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