
 
 
地球物理学报    2007 50 (1): 34-42    ISSN: 0001-5733  CN: 11-2074/P  

 

论文 扩展功能 

本文信息

 Supporting info
 PDF(1532KB)
 [HTML全文](0KB)

 参考文献

服务与反馈

 把本文推荐给朋友   

 加入我的书架 

 加入引用管理器

 引用本文

 Email Alert 
 文章反馈

 浏览反馈信息

相关信息

  本刊中 包含“大气船舶重力波”的 
相关文章 
本文作者相关文章 

· 李子良  

三维分层流动过双山脉地形激发的大气船舶重力波动力学理论和数值试验 

李子良

1 中国海洋大学物理海洋试验室，中国海洋大学海洋环境学院海洋气象系，青岛266100 2 中国气象局成都高原

研究所，成都610072 3 北京大学物理学院大气科学系，北京100871 

收稿日期 2006-3-8   修回日期 2006-8-28   网络版发布日期     接受日期    

摘要  利用我们建立的三维分层线性理论计算模式和中尺度数值模式ARPS, 分别研究了三维分层流动过双山脉地

形产生的三维线性和非线性山脉重力波和大气船舶的结构特征及其形成机制.线性理论计算结果表明三维三层流动
过双山脉地形时，两个山脉各自强迫出一个发散模态的山脉背风波，在第二个山脉背风面，三维三层流动过双山

脉地形可以强迫出两个发散模态的拦截背风波，大大加强了对大气环流的拖曳作用.非线性数值模拟结果表明，流
动过山所产生的非线性山脉重力波和大气船舶完全不同于三维分层线性理论计算模式所产生的山脉重力波和大气
船舶的结构和特征，由于分层流体之间的非线性相互作用，三维三层流动过双山脉地形时，可在第二个山脉背风

面激发4个发散模态的拦截背风波. 三维三层流动过双山脉地形所强迫的山脉重力波和大气船舶，具有同三维三层
流动过孤立山脉所产生的山脉重力波和大气船舶完全不同的结构和特征，三维流动过双山脉地形对两个山脉之间

的距离表现出极大的敏感性.对于相距较远的两个山脉，流动过双山脉所强迫的山脉重力波表现为4个发散模态的

拦截背风波，波动的能量相对于相距较近的两个山脉能传播到更高的高度. 
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Theory and numerical simulation of atmospheric ship waves generated by 3 D layered flow over double hills 
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Abstract  The theoretical calculation of mountain gravity waves and atmospheric ship waves generated by 
three dimensional multi layer flow over double hills are investigated. Using the three dimensional multi layer linear 
theory model to calculate the atmospheric ship wave fields, the atmospheric ship waves characteristics of two diverging 
modes are obtained where the three dimensional multi layer flow over the double mountains under the various stability 
condition. And the complex terrain plays a significant role in the propagation of the ship waves in the troposphere and 
stratosphere. The dynamical mechanism of the three dimensional atmospheric ship waves generated by three layer flow 
over double hills is investigated using the advanced regional prediction system (ARPS). The results show that there are four 
diverging modes of the atmospheric ship waves generated by three layer flow over double hills, where there are two 
diverging lee wave modes generated by layered flow over each isolated hill, for the nonlinear interaction between the layered 
flows. Most importantly, the intensity and amplitude of mountain gravity waves generated by flow over double hills are 
greater than those by flow over the isolated hill. Furthermore, the characteristics of the atmospheric ship waves show a 
significant sensitivity to the distance between the two hills, and longer distance of the two hills can induce longer 
wavelength of the gravity waves generated by layered flow over double hills than the shorter case. Then, the waves of 
longer wavelength can propagate to higher altitude.
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