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Part I: Review of previous studies 

           (Lin et al. 2011; Lin et al. 2012; Chen et al. 2014) 

 

Part II: A modeling study on the afternoon thunderstorm event  

           at Taipei on 14 June 2015 



3 Lin et al. (2011) 

46690: Danshui 

46692: Taipei (Panchiao) 

46694: Keelung 

46699: Hualien 

46748: Chiayi 

46778: Chigu 

46742: Yungkang 
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Lin et al. (2011) 

Warm season: May - October 
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Lin et al. (2011) 
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Lin et al. (2011) 
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Lin et al. (2011) 



10 

Lin et al. (2011) 

=> Most TSA days occur in June, July, and August. 

Note that TSA stands for ThunderStorm in the Afternoon 
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For the TSA days, the T profile is much 

warmer than that of the non-TSA day,  

particularly below 850 hPa.  

For the TSA days, the Td profile is much 

moister than that of the non-TSA day,  

particularly for 850-500 hPa.  

Lin et al. (2011) 
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For the TSA days, the air is much 

moister than that of the non-TSA days,  

particularly for 850-500 hPa.  

Lin et al. (2011) 
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TSA day 
Non-TSA day 

0-3 km 

3-6 km 

Lin et al. (2011) 
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TSA day Non-TSA day 

Lin et al. (2011) 
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Non-TSA day TSA day 

Lin et al. (2011) 
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Lin et al. (2012) 
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Lin et al. (2012) 

TSA day 
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Non-TSA day 

Lin et al. (2012) 



20 Lin et al. (2012) 



21 

Lin et al. (2012) 
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Lin et al. (2012) 
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Lin et al. (2012) 
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Lin et al. (2012) 林等 (2012；大氣科學) 



25 

TSA day 

Non-TSA day 

Lin et al. (2012) 
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TSA day 

Non-TSA day 
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TSA day 

Non-TSA day 
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TSA day 

Non-TSA day 
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TSA day 

Non-TSA day 
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Lin et al. (2012) 林等 (2012；大氣科學) 
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Lin et al. (2012) 
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Lin et al. (2012) 
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Lin et al. (2012) 

林等 (2012；大氣科學) 
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Lin et al. (2012) 
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Lin et al. (2012) 
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Lin et al. (2012) 
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Lin et al. (2012) 
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The synoptic environment  

for a TSA day 

 Prevailing SW flow at 850 hPa 

 Moisture at low-to-mid levels 

Chen et al. (2014) 
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Evolution of radar echo at 

3-km level for a TSA day 

Chen et al. (2014) 
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 The air of a TSA day is moister  

than that of a non-TSA day, for both 

surface and 500-hPa 

Chen et al. (2014) 
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The composite soundings of 33 

non-TSA days and 32 TSA days 

 The sounding for TSA days is much 

moister than that for non-TSA days,  

and the result is statistically significant. 

Chen et al. (2014) 
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SW flow at 

850-500 hPa 

for TSA days! 

Chen et al. (2014) 
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 For a TSA day, the duration of sea breeze is shorter than that for the a non-TSA day.  

 In particular, for a TSA day, the sea breeze ends at a earlier time than that for a non-TSA day.  

Chen et al. (2014) 
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The sea breeze onset and ending times at the valley exit and mountain slope  

stations for the Tanshui river valley 

Chen et al. (2014) 
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The sea breeze onset and ending times at the valley exit and mountain slope  

stations for the Keelung river valley 

Chen et al. (2014) 
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Three phases (initial, mature, and  

dissipation) of afternoon thunderstorm  

in the Taipei basin in terms of rainfall rate 

Chen et al. (2014) 
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Conclusions (I)  
• The highest frequency of TSA occurred along the lower 

mountain slopes along the ridges of the SMR and CMR. 
 

• TSA occurred earlier in northern Taiwan, but the TSA activity 

lasted longer in central and southern Taiwan.  

 

• The mean T and Td profiles at low-to-middle levels were 

relatively warmer and moister on TSA days than non-TSA 

days. 

 

• The wind flows in the 0-6 km layers for the TSA days are the 

humid southwesterly flows.  
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Conclusions (II)  
• The local trigger for TSA is the convergence of moist sea breeze 

into the Taipei Basin from the Tanshui and Keelung river valleys. 
 

•Membership functions and weights were developed for 28 

predictors from 3 CWB surface stations (Danshui, Keelung, and 

Taipei) and the Panchiao sounding, and the persistence of TSA 

from previous day was the 29th predictor. 

 

• The weighting of the 08 LST sounding decreases as the day 

progresses, and the weighting of surface stations increases with 

time. 

 

• If the sounding conditions are generally favorable, the local 

circulations such as sea breeze and wind convergence line 

determine the location and timing for TSA. 
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Thank you for listening 
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Chen et al. (2014) 

Two paths of sea breeze along two river valleys into the Taipei basin 
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Time series of composite RH 

for TSA day (red line) and  

for non-TSA day (green line) 

Chen et al. (2014) 


