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The Relation between Afternoon Convective Lightning and

Direction of Prevailing Flow in Northern Taiwan

Jyh-Huei Tai De-En Lin Shi-Yun Lai

Weather Wing Air Force

(Manuscript received 14 October 2007; in final form 14 August 2008)

ABSTRACT

The generation, movement, and evolution of afternoon convections are poorly predicted. Previous
research has pointed out that the direction of prevailing flow opposite to the topography can affect the
location of local confluence on the downstream slope. From operational experience, the location where
afternoon convection appears is usually also related to the wind direction opposite to the central mountain
range. This research utilizes 2004~2006 measurements from Taipower’s Total Lightning Detection System
(TLDS), which provides intra- and inter-cloud discharge(IC ) as well as cloud-to-ground discharge( CG ).
Based on local dynamical factors emphasized in past studies, the present analysis probes the relation
between summertime (May~September) afternoon convective lightning in Northern Taiwan and the
direction of prevailing flow.

The results show : ( 1) The number of days in which afternoon convective lightning took place over the
slopes with elevation of ~500 m on the left hand side of Snow Mountain occurred most frequently ; (2)
Afternoon convective lightning was found in the most (least) days in July+August (September) ; (3) Some
cases with afternoon convection were associated with few or no CG but a large number of IC, underscoring
the importance of considering inter- and intra-cloud lightning when examining convection ; (4) By a)
dividing Northern Taiwan into two equal-area regions with 121.4 °E a5 the boundary and b) calculating
the average normalized lightning percentage can provide information on the varying location of afternoon
convective lightning, which shifted towards the southwest, along the left side slopes of Snow Mountain as
time progressed during the period from May to September ; (5) When southerly flow was prevalent in 925
hPa, the left side slopes of Snow Mountains were favored as locations for afternoon convective lightning to
take place. When 925 hPa flow was southwesterly and 500 hPa steering winds were southwesterly,
afternoon convective lightning was mostly found east of 121.4 °E In contrast, when the predominant 925
hPa flow was southeasterly and 500 hPa steering winds were southeasterly, afternoon convective lightning
was mostly found west of 121.4 °E.

Key words : Intra-cloud discharge, Inter-cloud discharge, Cloud to ground discharge,
Total Lightning Detection System(TLDS)
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