
 

  文章快速检索  GO 高

   首页 |  期刊介绍 |  编委会 |  投稿指南 |  期刊订阅 |  广告合作 |  留 言 板 |  联系我们 English

地球物理学报  2012, Vol. 55  Issue (2) :396-405  doi:10.6038/j.issn.0001-5733.2012.02.004 

大气物理学 最新目录 | 下期目录 | 过刊浏览 | 高级检索 <<  |  >> 

引用本文(Citation):   

高文华, 赵凤生, 胡志晋, 周青.CAMS云微物理方案的改进及与WRF模式耦合的个例研究.  地球物理学报, 2012,55(2): 396-405,doi: 10.6038/j.issn.0001-
5733.2012.02.004 

GAO Wen-Hua, ZHAO Feng-Sheng, HU Zhi-Jin, ZHOU Qing.Improved CAMS cloud microphysics scheme and numerical experiment coupled with WRF 
model.Chinese J.Geophys. (in Chinese),2012,55(2): 396-405,doi: 10.6038/j.issn.0001-5733.2012.02.004 

CAMS云微物理方案的改进及与WRF模式耦合的个例研究

高文华1, 赵凤生1, 胡志晋2, 周青3*

1. 国家卫星气象中心, 北京 100081; 
2. 中国气象科学研究院, 北京 100081; 
3. 中国气象局气象探测中心, 北京 100081

Improved CAMS cloud microphysics scheme and numerical experiment coupled with WRF model

GAO Wen-Hua1, ZHAO Feng-Sheng1, HU Zhi-Jin2, ZHOU Qing3*

1. National Satellite Meteorological Center, Beijing 100081, China;
2. Chinese Academy of Meteorological Sciences, Beijing 100081, China;
3. CMA Meteorological Observation Centre, Beijing 100081, China

摘要 参考文献 相关文章  

Download: PDF (747KB)   HTML 1KB   Export: BibTeX or EndNote (RIS)      Supporting Info 

摘要 本文在中国气象科学研究院(CAMS)双参数云微物理方案的基础上,增加气溶胶粒子的活化过程,改进原方案中的水汽混合比、云

水混合比及云滴数浓度的预报方程,实现对各种水成物(包括云水)的混合比和数浓度的预报.此外,改进后的CAMS云方案被成功耦合到

了WRF v3.1中尺度模式.本文利用耦合模式对2009年4月23~24日发生在我国北方地区的一次降水天气过程进行了模拟,将新方案的

模拟结果与WRF自带的3个微物理方案进行了比较.结果显示,新方案能够合理地描述地面降水特征,其模拟的雨带分布范围与实测接近,

降水中心的强度和位置优于其他3个方案.新方案模拟的云滴数浓度与WDM6方案基本一致,表明加入的气溶胶活化过程是合理的.新方

案模拟的其他水成物粒子数浓度与Morrison方案相比有时会有量级的差别,说明粒子数浓度的模拟目前还存在着很大的不确定性,这也

是云微物理模式进一步发展的难点.
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Abstract： The Chinese Academy of Meteorological Sciences (CAMS) two-moment bulk microphysics scheme was 

employed in this study, and a new parameterization approach to simulate the heterogeneous droplet activation 

was introduced into the scheme. The proposed scheme predicts both the mixing ratio and the number 

concentration for five hydrometeor species (cloud water, rain, cloud ice, snow, and graupel). Moreover, the 

improved CAMS scheme was coupled with the Weather Research and Forecasting model (WRF v3.1), which makes 

it possible to investigate the effects of aerosol on clouds and precipitation. The rain event occurring on 23~24 

April 2009 in north China was simulated using the coupled CAMS scheme and three sophisticated microphysics 

schemes in the WRF model. Results showed that the new scheme performed reasonably well in describing the 

characteristic of precipitation and the microphysics structure of cloud. The spatial pattern of precipitation, the 

intensity and position of precipitation center simulated by the new scheme were generally in agreement with the 

surface observation data. The simulated cloud droplet number concentration in the new scheme was close to that 

in WDM6 scheme, which suggests that the involved approach of aerosol activation is basically reasonable. The 

simulated number concentration of other hydrometeor species in the new scheme was sometimes one order of 

magnitude different from that in Morrison scheme, which indicates that there is still some inherent uncertainty in 

simulating the hydrometeor number concentration in cloud physics research. 
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