
1 of 48

RKW theory
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Optimal condition 

- Du is line-normal vertical shear over 0-2.5km 
 - C is the theoretical gust front speed, which is the square of twice the 

integration of buoyancy in the cold pool over the depth of the cold 
pool.  

For most thunderstorm outflows, RKW theory implies an optimal shear 
of 17-25 m/s over 0-2.5km layer. 
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Controversy about RKW theory

• Shear vs. Severity : the vertical shear is significantly weaker than 
required by RKW for many strong-wind producing squall lines
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RI: formation

Aspect 1: Mid-level pressure deficit 
       as a result of ¶B/¶z> 0

High CAPE

Aspect 2: Vorticity couplets at the rear of the cold pool 
                  

Low CAPE
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RI impact on the updraft
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Bow Echo 

Rear inflow
Line-end vortices  Bookend vortices
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Formation of line End Vortices:

Vortex line structure 
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Structure

MCCs generate warm core meso-a-scale circulation

MCV Mesohigh
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Formation of the cyclonic & anticyclonic circulation 

• Potential vorticity anomalies

Maximum convective heating

L

H

Ertel PV theorem上节课回顾
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• PV thinking

Maintenance of MCC

Vertical shear      Thermal Wind     tilted 
isotropic surface
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4.3 中尺度对流系统的前沿进展：观测
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