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Abstract A study of the interaction and mutual response between dynamical core and physical parameterizations
by atmospheric general circulation models CAM3. 1 and JAP AGCMA4. 0 is presented. Both the two models were in-
tegrated 60 d with ideal physics (Held-Suarez forcing) and with full physical package, respectively. The results
show that the mutual responses between dynamical core and physical parameterizations are very different in the tro-
posphere at low latitudes and high latitudes. In the tropical troposphere, the variability of temperature tendency due
to dynamical core and that due to physical parameterizations are both large and have significant contributions to the

variability of total temperature tendency, and they are in inverse correlation to compensate each other. In the polar

WREEE 2009 - 12- 20 JeF], 2010 - 10 - 28 YCEI & E i

ABMTE EREALRBIT & RHRIE 2010CB951901, wf ERFF B AL 005 TR |27 [ B KZCX2-YW-217, EE HARE
e RIH 40830103

EEEA KB B, W, BEERSL, EEAF RIS MBS . E-mail: zhanghe@mail. iap. ac. en



16

S S T (N A

Climatic and Environmental Research

middle and upper troposphere, the variability of total temperature tendency mainly relies on the tendency due to dy-
namical core, while the variation of temperature tendency due to physics is very slow, which can be seen as a sta-
tionary forcing. Unlike the tropical regions, there is a positive correlation between the temperature tendency due to
dynamics and that due to physics in polar regions. Moreover, the interactions and mutual responses between the in-
dividual physical parameterizations are also analyzed. The results show that the variation of temperature tendency
due to moist process is the largest of all the physical parameterizations, and it contributes most to the total tempera-
ture tendency due to physics. The variation of temperature tendency due to long wave radiation is also large at high
latitudes, while the variation of temperature tendency due to short wave radiation and that due to vertical diffusion

are relatively small. There is a negative feedback between the cooling rate of long wave radiation and the heating rate
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of short wave radiation.
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Table 2 The correlation coefficients between different curves in Fig. 8
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Table 3 The correlation coefficients between different curves in Fig. 9

HHRFREL
B R i dTtot fl dTphy dTtot Fl dTdyn dTtot F1 dTfix dTphy #l dTdyn dTphy F1 dTfix dTdyn il dTfix
K 9a  DDT IAP 0.019 0.997* —0.215 —0. 050 —0.057 —0.226
Kl 9b  FDT IAP 0.742* 0.991* 0.219 0. 648" 0. 292 0.183
K 9c DDT  IAP—CAM 0.026 0.997" 0.102 —0.054 —0.158 0. 089
9d FDT  IAP—CAM 0.775* 0.991* 0. 289 0.682* 0. 309 0. 261
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Fig. 10 The time series of the temperature tendencies due to physics (dTphy), due to moist process (dTcond), due to long wave radiation
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Table 4 The correlation coefficients between different curves in Fig. 10
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