
國立中央大學大氣物理研究所書報討論 
Date：2024/03/22 

Location：S1-713 

Speaker：Yi-Tung Wu 

Advisor：Prof. Kao-Shen Chung 

 
 

The Roles of Local Circulation and Boundary Layer 

Development in Tracer Transport over Complex 

Topography in Central Taiwan 
 

Abstract 
 

The Taiwan Vector Vorticity Equation Cloud-Resolving Model, known as Taiwan VVM, is 

utilized to simulate the transport of pollutants in central Taiwan. The study focused on how local 

circulation, synoptic conditions and the development of the planetary boundary layer affect the 

movement and accumulation of pollutants in central Taiwan throughout the day. Thus, the study 

designed three types of wind directions to simulate the northeast monsoon, which is crucial for 

comprehending how pollutants are transported by wind patterns. Moreover, the study also regarded 

local non-traffic emission sources as tracer emission sites such as power stations and factories to 

make the simulations more realistic. By resolving the local wind patterns and terrain, it was able to 

observe how the development of the planetary boundary layer influences tracer transport in the Puli 

basin. 

 

The results of the study indicate that both sea breezes and lee vortices play significant roles in 

the transport mechanism of tracer around central Taiwan. It was shown that high concentrations of 

tracer in Puli at night are mainly caused by a decrease in the depth of the mixed layer, which traps 

tracer near the surface. Furthermore, the simulations also indicated that the synoptic wind's direction 

can influence the origin of tracer. In other words, when central Taiwan is under a northeasterly due 

east (due north) wind pattern, tracer from the southern source (northern source) may lead to high 

concentrations in Puli during the night. 
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