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Abstract 

This study numerically examined how a local wind “Karakkaze” in the Kanto Plain of Japan is 

affected by terrain shapes, particularly by a convexity in the mountain range.  

Firstly, the author compared the vertical distribution of the winds inside and outside the Karakkaze 

region by using the results of sonde observations and realistic numerical simulations. The results 

show that the strong winds occurred in the lee of convexity of the mountain range in the northwestern 

Kanto Plain. The reason is that a hydraulic jump did not occur, and the flow descended around the 

convexity. In contrast, the weak winds occurred adjacent to the strong-wind region because the 

hydraulic jump occurs the windward of the weak-wind regions. These results suggest that the 

convexity of mountain range plays some roles in the formation of the Karakkaze. 

Secondly, the effects of a mountain range with a convexity on the locally strong winds are clarified 

from the results of idealized numerical simulations. For the results of the simulations, strong winds 

appear in the leeward plain of the convexity because a hydraulic jump does not occur around the 

convexity, while weak winds appear in the leeward region of the straight ridge section. These results 

of idealized simulations agree with the observations and the realistic simulation. Therefore, the author 

concludes that the Karakkaze blows due to the convexity of the mountain range and categorizes the 

locally strong winds in the lee of convexity as “convexity wind”. 

The effects of the convexity shape on the convexity winds were also examined by using sensitivity 

experiments with different convexity shapes, resulting in that the convexity winds appear when the 

ratio of the wave amplitude to the wavelength of the convexity exceeded about 0.5. Additionally, the 

effects of the surface heat fluxes (SHFs) on the convexity winds were investigated. The SHFs weaken 

the surface wind speeds of the convexity winds but enlarge the strong-wind region of the convexity 
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winds. The impacts of atmospheric condition in the windward region were also examined by using 

sensitivity experiments of the mountain Froude number (Frm) on the convexity winds. From these 

experiments, the convexity winds appear only when 0.42 ≤ Frm < 1.25. Comparison of convexity 

winds and gap winds shows that the spatial surface wind patterns of both winds are similar to each 

other, but their mechanisms for producing a strong local wind differ. For these results, the author 

concludes that the convexity of the mountain range has the effect of helping downslope windstorms 

to reach the leeward plain regions.  
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