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~ = 460 W/ m’, ~ 110~ - 200 W/m’,
1,4,7,10 3 - 155,- 159 W/m?
, 1 , 2 ,
1 ’ [ 13,25~ 27]
1
1 ,
, 2 0.01~ 0.02 mg/m?,
, 1 ) 0. 01 mg/m’
: 4
) 0.1~ 0.4 mg/ m’, 7
3 1~ 3 mg/mz,
21% , 1 mg/ m’,
4 =24 1~ 3 mg/m’ 7
: 1.7~ 4.0 mg/ 10 0.6
m’, 2. 418, ~ 1.5 mg/ m?, 0.3~ 0.6 mg/m’,
2.432 mg/m’; - 0.26 0.3~ 1.2 mg/m?
~—0.82 W/ n', - 026~ - 0.4 0.3~ 0.6 mg/ m’
W/mih, - 0.38,- 0.39 1 ,
W/ m’; - 110 0.1 mg/n’,
1
Table 1 Comparison of main results of or line and offline methods
(1mg/ m) (%) (W/m) (%) (%) (%)
1 1.632 0.12 - 0234 -1.71 5.6 28.6
4 3.030 2.97 - 0.471 - 3.61 - 584 38. 1
7 2.759 -0.22 - 0.511 1.57 554.2 1080. 0
10 2.252 -2.71 - 0.306 -11.44 0.46 - 100.0
1 0.997 - 0.30 - 0.074 - 33.78 - 48.5 37.5
4 3.626 0.11 - 0514 - 5.25 - 8.5 - 5.1
7 8.59%8 7.15 - 1.568 10.84 -91.0 34.7
10 3.308 - 3.57 - 0.435 - 19.77 - 113. 1 —-200.0
1 2.672 0.30 - 0.143 - 13.99 - 215.7 40.0
4 4.423 0.97 - 0.560 6.25 2.2 43.3
7 4. 968 - 13.02 - 0.851 - 12.22 41.3 56.0
10 4. 633 - 3.11 - 0.442 - 19.23 155.5 -95.8
1 5.143 0.31 - 0.824 0.36 -9.6 6.1
4 10. 004 -1.33 - 1.347 - 4.31 -40.0 12.3
7 3.993 5.68 - 0.729 10. 56 - 759 301.1

10 7.188 3.70 - 1041 4.23 - 159.5 - 63.0
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Fig. 1 Diference of sulfate burden between on-line and off-line
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Abstract

An or line wupled regional climate and atmospheric chemical model system has been modified and used to compare
the on-line and off line methods for direct radiative forcing and climate resporse simulation of sulfate aerosol over China
area under the same model system and the same pollutant release inventory wndition. The differences between sulfate col-
umn burden and TOA radiative forcing without dimate response have been discussed based on four month simulation, 1.
e. January, April, July and Odober in 2000. The results reveals the max imum difference of sulfate burden between or
line and off-line methods emerges in July, and the percentage ratio to on-line burden of the difference is less than 3% at
the whole modeling area average scale, but there are about 13% to some regions. It has been concluded that the sulfate
burden has less difference at large scale, but is obvious at regional scale. The radiative forcing at TOA without climate re-
sponse has a variable range between — 1.5 W/m?and 1 W/ m” in the two methods, and positive value locates in the nee
ative sulfate burden difference region. At the whole average scale, the difference of radiative forcing is about 11% to that
of om-line result, but the difference is more than 30% to that of or-line result in the central and northern region. At the
regional scale, the radiative forcing has been effected deeply by the model linking methods, and there is indeterminacy in
regional scale radiative forcing. If climate response has been considered in the modeling, there would be — 10—10 W/ m
difference between two TOA radiative forcing. Surface temperature response over China area have also been compared.
The follow ing results can be figured out based on the comparison: (1) It has been clarified that there is difference in most
region between results of the orline and off line methods both in sulfate burden and in radiative forcing at TOA and in
surface temperature response. The differences on each regional averaged results are more obvious than that of large scale
averaged results, which is clear and cannot be negleded. (2) The percentage deviation of sulfate burden between the two
methods is smaller than that of radiative forcing at TOA, which is smaller than that of surface temperature response. The
results show indeterminacy in radiative forcing of anthropogenic sulfate and climate responses w hen different model linking
methods have been used. The modeling results depend on the model linking methods deeply at regional scale level even,
which should be emphasized in the future research work.

Key words: Sulfate aerosol, Dired radiative forcing, Surface temperature response, Comparison of simulation meth-

ods.



