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Li Jiandong, Liu Yimin. Sun Zhian, Wu Guoxiong. 2009. The impacts of the radiation and cumulus convective parameterization
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Abstract A new radiation scheme is included into the general circulation model (SAMIL-R421.26) of the State Key Laboratory
of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics/Institute of Atmospheric Physics (LASG/
IAP). Compared with the previous radiation scheme (SES1)., spectral interval, gas absorption, computation efficiency etc.
have been improved in the new radiation scheme (SES2), so the radiative flux simulated by SES2 is improved correspondingly.
In clear-sky conditions, the biases of long wave flux at the top of the atmosphere (TOA), short wave flux absorbed by atmos-
phere, and the incident short wave flux at surface are reduced a lot especially in convection active regions. In cloud-sky condi-
tions, the biases of radiative flux are also reduced to some extent. However, there still exist large biases, which are closely re-
lated to the poor performance of the cumulus convective parameterization. Hence, we include a new cumulus convective param-
eterization into the SAMIL-R421.26 to further improve the simulation results. It is shown that water vapor content is greatly in-
creased along the equator and the strong “double ITCZ” is eliminated with the new convective scheme. At the same time, the
biases of radiative flux are reduced significantly along the equatorial convergence zone. The clear-sky long wave flux at TOA,
the incident short wave flux over the oceans, and the global mean energy budget at TOA are closer to the observations. Our
study also shows that there are still some biases in the radiative flux simulation, which might be related to the aerosol effect,
the land surface process, and the cloud physics. These are to be investigated in the future.

Key words SAMIL, Radiation scheme, Cumulus convective scheme, Radiation flux
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Table 1  Global annual mean radiative fluxes simulated by different radiation schemes in comparison with the observations
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i ra f ERBE AW ;b & ISCCP AWM ;¢ & Wild(1998) i 745 5 s e J& CERES(Wielicki, et al,1996) T3 UL
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Fig. 1

Zonal mean OLR derived from different radiation schemes and observation

(a and c are clear-sky OLR in DJF and JJA, respectively; b and d are cloudy-sky OLR in DJF and JJA, respectively; unit; W/m?)
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Fig. 3 The difference of clear-sky OLR between the simulated

and the observed results

(a and b: the difference between SESI1_ tdk and observation; ¢ and d: between SES2_ tdk and observation;

e and f: between SES2_ tdktr and observation; a, c and e are for DJF; b, d and f are for JJA; unit: W/m?)
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Fig. 5 Atmospheric precipitable water derived from two convective parameterization schemes and the observation

(a and b are from the Tiedtke scheme; ¢ and d are from the new Z-M scheme; e and f are NVAP observations;

a, c and e are for DJF; b, d and { are for JJA; units: mm/d)
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F 2 BRI SRR I Y 4 3Rk A 1 28 K S A
Table 2 Global annual mean radiative fluxes simulated by the two convective

parameterization schemes in comparison with the observations
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Fig. 6 Annual cycle of energy budget at
TOA as simulated by the SAMIL-R421.26 model
using new radiation and convection schemes in

comparison with the observations (Unit; W/m?)
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derived from the new Z-M convection scheme and the observation
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