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Fig. 2 Flow chart for calculating the coefficient of soil heterotrophic respiration in China
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Fig. 5 The coefficient of soil heterotrophic respiration in China
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The Impacts of Climate Change on Net Ecosystem Production
in China

ZHOU Tao'!, SHI Peijun', SUN Rui’, WANG Shaoqiang’
(1. Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education of China; Institute of Resources
Science, Beijing Normal University, Beijing 100875, China;
2. Department of Resource and Environment Sciences, Beijing Normal University, Beijing 100875, China;
3. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Many factors can impact R,, but up to now most of the researches only consider
the climatic factors such as temperature and soil moisture or precipitation. The impacts of
soil properties on R, have been ignored, so the models' effect is not as good in large area
where soil properties vary greatly as in small area where soil properties vary less. The
coefficient of soil heterotrophic respiration reflected the influence of soil properties on R,
Based on carbon balance equations of ecosystems, the 1-km resolution's soil heterotrophic
respiration coefficient (q;) in China has been calculated by using net primary production
(NPP) of ecosystems and observed climate data. The results show that the value of «; as a
whole, is larger in Southeast and Northeast China than that in Northwest China. Compared
with the NPP's distribution throughout the country, the value of ¢; in most parts of Southeast
China is not large, but it is large in vast area of Northeast and East China, which indicates
that the soil heterotrophic respiration has great increase potential in these regions if climate
becomes favorable. And then, the authors simulate the carbon flux change between terrestrial
ecosystem and atmosphere on the hypothesis of climate change, the average temperature is
1.5°C higher and average precipitation is 5% more. The results show that both fluxes from
atmosphere to terrestrial and from terrestrial to atmosphere increase. The rate of average
increase of NPP and soil heterotrophic respiration is about 6.2% and 5.5% respectively. The
most powerful natural ecosystem which could accumulate carbon is needle-leaved deciduous
forest, and the most powerful agricultural ecosystem which could accumulate carbon is one
crop per year. On the contrary, the double cropping rice followed by a cool-loving crop per
year and the double cropping rice followed by a thermophilous crop per year are potential
carbon sources.

Key words: soil heterotrophic respiration; NPP; net ecosystem production; climate; China



