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Methodological issues related to measuring and monitoring carbon stock changes

induced by land use change and forestry activities
ZHANG Xiao—Quanl , CHEN Xian—GangZ, WU Sl’lll*I_IOIlg3 (1. Institute of Forest Ecology and Environment, Chinese

Academy of Forestry, Beijing 100091, China; 2. Southwest Forestry College, Kunming 650224, China; 3. Beijing Forestry University, Beijing
100081 ,China). Acta Ecologica Sinica,2004,24(9):2068~2073.

Abstract: Human-induced land use. land use change and forestry (LULUCF) activities are believed to be one of the most
important factors contributing to rising greenhouse gases in atmosphere and global climate change. To accurately assess the
impacts of LULUCEF activities on atmospheric carbon is vital for human being to develop, implement and evaluate policies and
measures against the climate change. Periodic measuring and monitoring carbon stock changes is a key method to achieve this.
However, great uncertainties exist in assessing and monitoring the carbon stock changes caused by LULUCEF activities over the
world. Although some measuring and studying works have been conducted on this aspect in China in recent years, the quantity
is far from needs and the methods used are questionable to some extents. This paper discussed some methodological issues used
in measuring and monitoring carbon stock changes of LULUCF activities, including choice of carbon pools, monitoring
interval, sampling intensity . soil bulk density effects and its correction, hoping to provide methodological references for related
measuring and monitoring in China. We believed that selected carbon pools to be monitored, length of monitoring interval and
number of samples are closely linked to both monitored precision and cost. There is a trade-off between the precision and cost.
The increase either in carbon pool, monitoring frequency or sample intensity would inevitably raise the monitoring cost.
Therefore a balance needs to be found between the precision and cost. This should be determined on the basis of statistic theory
through the size of pools, rate and direction of changes, and variations of pools in both time and space dimensions. Moreover,
land use changes usually cause changes in soil bulk density. resulting in errors of monitored changes of soil organic carbon. To

avoid the errors. it was recommended that soil bulk density should be measured and sampling depth should be calculated before
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sampling. In case sampling has been implemented with a fixed soil depth, a correction procedure should be conducted to
eliminate the impacts of bulk density changes.

Key words: choice of carbon pools; monitoring interval; sampling intensity; soil bulk density; carbon stock change;

methodology
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