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The Numerical Modeling of Global Warming and Its Comparison with the Natural Variability
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Abstract In this study the complex climate model CCM3.6 NCAR community climate model is used. Given the monthly-mean
SST in 1872~1999 and given the monthly-mean climate SST with the integration time being 100 years the modeling research on
the global climate was carried out. The global surface temperature change was studied. It is found that the model can simulate the in-
ter-annual and inter-decadal change of global surface temperature change. The modeling result could be used to supply the data of poor
coverage especially in the early years thus the global warming trend could be studied at the 100% coverage. An annual global tem-
perature change index is obtained at the 100% coverage of data supplied by modeling results. As the precision of model and the design
of modeling as well as the scheme of modeling have uncertainties it is thought that the result represents only ' the first approxima-
tion' and can be improved in future. According to the first approximation of global temperature the global warming trend is 0. 87
C 100 a which is higher than the 0.66 C 100 a of Jones Index calculated at the imperfect data coverage. The former is nearer to
the top limit of IPCC report. It gives the decadal-mean temperature anomalies forced by observed SST since 1870s and annual zonal-
mean temperature anomalies since 1872. The EOF1 of the temperature anomaly shows the global consistency. Its time coefficient
goes up with time and represents the warming trend of global consistency. EOF2 is ENSO-like mode and EOF3 is PDO-like mode.
Nevertheless the temperature anomalies forced by climate SST fail to show the change of the global consistency.
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Table 1 The coefficient between the data of CCM3.6 simu-

lation and that of Jones' s index the data grids ore same

1900~ 1999 0.633 0.966 0.912
1872~1999 0.678 0.972 0.926
2
Jones

Table 2 Global warming trend of CCM3. 6 simulation and

Joes' s index the data grids are same

T 100a !

CCM3.6 1900~ 1999 0.652 0.623 0.633
Jones 1900~ 1999 0.702 0.618 0.638
CCM3.6 1872~1999 0.445 0.425 0.433
Jones 1872~1999 0.610 0.467 0.504
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Fig.2 Observed and composited anomaly of global surface temperature in 1870 1910 and 1990
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Fig.3 Observed and composited annual zonal-mean temperature anomalies since 1872
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Fig.4 The first approximation C and observation J of global mean surface temperature
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