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4.3 中尺度对流系统的前沿进展：
观 测
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4.4 中尺度对流系统的前沿进展：
理论与模拟



11 of 43

Relationships among Sub-classifications of MCSs

?
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飑线的流场
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请参考《Cloud Dynamics》第250⻚
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Moncrieff (1992)
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拉格朗⽇视⻆
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3D momentum equations reads as follows

Making Boussinesq assumption 𝜌!=const.

Consider a steady solution with all varable u only depending on 𝜓 and z
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中尺度对流复合体的流场
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Ertel PV theorem

Geophysical Fluid Dynamics by Pedlosky (1986) 

Raymond and Jiang (1990)

Any difference from QG theory?

请参考Raymond and Jiang (1990)

⻅板书！
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强对流⻛暴（derecho）

来⾃wikipedia
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强对流⻛暴（derecho）的模拟
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数值模拟的挑战
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The limited Area Model (LAM) 
version of the Finite-Volume-
Cubed-Sphere atmospheric 
dynamical core (FV3-LAM) 25 km

13 km

3 km

GF = Grell-Freitas 
convective scheme

Three unusual behaviors!
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模拟MCS统计特征

Feng et al. (2023)
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Pseudo-global warming (PGW) approach

Schar et al. (1996); Sato et al. (2007) ...
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未来MCS的变化：10 August 2020 Midwest Derecho

Lasher-Trapp et al. (2023)
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Lasher-Trapp et al. (2023)



41 of 43Li et al. (2023)

Contradicted results from the other study
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