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Fig. 3 The global average radiative forcing( RF ) estimates and ranges in 2005 for anthropogenic carbon dioxide( CO, ),
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Fig. 7 Estimated tropopause radiative forcing( W/m")
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Fig. 8 Simulated global changes in temperature( °C ) 7.

Left column shows changes over 1880 ~ 2003, and right
column shows the changes between 1950 and 2003. Top,
middle, and bottom panels show observed changes, simulated
changes with all forcing agents, and simulated changes

by greenhouse gases,respectively
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Monsoon — Recent progress and state of affairs. Meteorologische

GLOBAL CARBON CYCLE AND CLIMATE CHANGE
IN CHINA OVER THE PAST CENTURY

Liao Hong Zhu Yidan

( State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemisiry,
Institute of Atmospheric Physics,Chinese Academy of Sciences, Beijing 100029 )

Abstract

This review paper summarizes features in climate change in China over the past century, anthropogenic changes
in global carbon cycle,and the simulated climatic effects of greenhouse gases in climate models. Over the past 100
years, the observed annual mean surface air temperature in China exhibited an overall increase. In the recent 50
years,a warming prevailed in China in winter, whereas a cooling was found in the middle and lower reach of the
Yangtze River in summer. Human activities have been considered as the major driver of global warming.
Atmospheric CO, concentrations increased from 280 ppm in the preindustrial time to 385. 2 ppm in 2008, For the
decade of the 1990s, the average annual emission of CO, is 8.0Gt C/a, including 6.4+ 0.4Gt C/a from the
combustion of fossil fuels and 1. 6[0.5 ~2.7 ] GtC/a from the changes in land use'>'. The total emission of CO, is
greater than the sum of the annual accumulation of carbon in the atmosphere (3.2+0.1GtC/a ) and the annual
uptake by the oceans (2.2+0.4GtC/a). An additional sink of 2. 6[0.9 ~ 4.3 ] GtC/a( the so-called “ missing
carbon sink”) is required for balancing the global carbon budget'>’. The biosphere has been considered as the
major sink for missing carbon removal. Most global climate models can now reproduce the changes in annual mean
surface air temperature over the past decades. With both natural and anthropogenic forcings in climate models, the
Intergovernmental Panel on Climate Change ( IPCC ) Fourth Assessment Report ( AR4 ) multi-model ensemble
simulated a warming trend of 0. 67°C /100a over 1880 ~ 1999, which is very close to the observed trend of 0. 53
°C/100a"*’ in this time period. The simulated time series of temperature has a high correlation with the observed
series (with a correlation coefficient of 0. 87"") | reflecting the warming trend in the 20" century. The performance
of the IPCC AR4 multi-model ensemble in simulating the average temperatures over China was not as good as that in
simulating the global mean values; the correlation coefficient between the simulated temperatures and the
measurements is 0. 55 over China'*’ | indicating that regional climate is much more complex than the global mean
change. Furthermore,aerosol concentrations have been increasing significantly with the economic development in
China,which have been shown to have a large impact on regional climate. Because climate change is influenced by
both the natural variability and anthropogenic forcings in the Earth system, further understanding of the impact of
global carbon cycle on climate change in China needs to reduce model uncertainties associated with the simulation
of the natural and anthropogenic forcings, especially those associated with the estimates of the sources and sinks of

carbon in the biosphere.

Key words greenhouse gases,climate change,carbon cycle



