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Chapter 1 Extratropical Cyclones

1.6 Cloud and precipitation within EC

Houze (2014)



隨著溫帶氣旋的通過, 垂直指向都卜勒雷達(vertically pointing Doppler radar)所量
測的降水粒子的下降速度, 以及逐時雨量隨時間的變化(Houze et al. 1976)



Wide cold frontal rainbands (WCFR) are dominantly stratiform rain, are 

associated with a layer of enhanced mean ascent above the cold front, and 

generally move with embedded winds



窄冷鋒雨帶(NCFR)位於寬冷鋒雨帶(WCFR)內 (Yu and Smull 2000)
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寬冷鋒雨帶移動速度比窄冷鋒雨帶快, 所以到最後趕上窄冷鋒雨帶並超越它
(Hobbs et al. 1980)

移動方向



冷鋒面中小尺度結構
(Shapiro et al. 1985)
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Density current movie in the lab.



Seitter and Muench 1985

Precipitation-induced cold air feeding the leading edge of a surface front



Visible satellite image showing an example of rope cloud 

(Seitter and Muench 1985) 



在中緯度窄冷鋒雨帶的鋒前環境可能具有對流穩定的大氣
(Yu and Smull 2000)



典型的熱帶探空, 中低對流層為對流不穩定的大氣 (Ooyama 1969)



NCFR之回波與風場垂直結構, 中性大氣但可以
產生極強降水回波 (Carbone 1982)



伴隨NCFR之雷達回波特徵 (Hobbs and Biswas 1979)



冷鋒風切線(wind shift line)發展出波動形式示意圖
(Hobbs and Persson 1982)
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surface windshift line

NCFR之降水中心(precipitation core)與缺口(gap region)與
鋒面風切帶相關位置示意圖 (Hobbs and Persson 1982)



Surface analysis at 06 UTC

1 Dec. 1995

(Yu and Smull 2000)



Yu and Smull (2000)

II: Convergence 

between the 

enhanced along-

barrier flow and 

postfrontal flow
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Wakimoto and Bosart (2000)

V: Distortion of the 

frontal zone



Before distortion After distortion

Yu and Bond (2002)



Trier et al. (1990)



Trier et al. (1990)



Strong interaction between the blocked, along-barrier flow 

and postfrontal flow (Neiman et al. 2004)



Neiman et al. (2004)


