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Tab.1 The global carbon budgets in the third and fourth assessment reports of IPCC (unit: Pg C yr™)
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Fig.1 The logic framework and technical system for the assessment of carbon budgets

in China's terrestrial ecosystem
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Fig.2 The framework for observation, data sources and
quantitative authentication of the terrestrial ecosystem carbon
budgets
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Methods and Uncertainties in Evaluating the Carbon Budgets
of Regional Terrestrial Ecosystems

YU Guirui', WANG Qiufeng', ZHU Xianjin®
(1. Synthesis Research Center of CERN, Key Laboratory of Ecosystem Network Observation and Modeling,
Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, CAS, Beijing 100049, China )

Abstract: Quantitative assessment of carbon budgets at regional scale or in different ecosystems is an important
scientific issue in the field of ecosystem and global change, which can provide scientific basis for forecasting cli-
mate change and regional carbon management serving for mitigation and adaptation to climate change. Though
assessment and authentication of regional carbon budgets could not be fulfilled precisely using current measure-
ments and evaluation methods, many progresses had been made. In this paper, we reviewed the observation tech-
nique systems, especially the methods and their uncertainties in evaluating regional carbon budget. To evaluate
the carbon sink function of ecosystems, main industries, and projects related to carbon sink and their spatiotem-
poral patterns quantitatively, it is urgent to build an observation and experiment network based on field plat-
forms and to develop a multi-scale observation system comprised by field platforms, terrestrial transects and eco-
logical networks combined with satellites and aviation observations. The system based on observation data, eco-
logical process model, remote sensing model and GIS spatial analysis is also needed to be built. These systems
should be under the guideline of multi-scale observation, multi-method confirmation, multi-process fusion,
across-scale cognition and simulation. Meanwhile, cycles of carbon, nitrogen and water in terrestrial ecosystems
are coupled by various biological processes, while the knowledge of the coupling mechanisms and their influenc-
es on the spatiotemporal patterns of carbon source or sink was limited, so it will be an important aspect and new
research hot in the research of ecosystem C cycle and regional carbon budget assessment and authentication.

Key words: terrestrial ecosystem carbon cycle; regional carbon budgets; evaluation and management of carbon

sink; measure and quantitative authentication of carbon sink
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