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Diagnosing Analysis of Heavy Rain in Northern Fujian Province Triggered by
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Abstract  With 1°X1°(longitude X latitude) NCEP reanalysis data, surface observed hourly rainfall and temperature
of black body (TBB) detected by Fengyun satellite, an analysis is made of mesoscale convective systems (MCSs)
triggering heavy rain in northern Fujian Province along the Meiyu front during 5 — 8 June 2006 to investigate the dy-
namic mechanism of the formation and enhancement of the MCSs on or in the warm side of the Meiyu front and stud-
y the role of diabatic heating released by rainfall condensation in the development of the MCSs. It is found that the
heavy rain in northern Fujian Province is generated by several meso-f or a scale convective systems on or in the warm
side of the Meiyu front. The formation and development of the MCSs is directly related to the upward motions by
large scale geostrophic forcing, topographical dynamic lifting of Wuyi and Daiyun Mountains, frontogenesis and
frontal barrier and direct lifting. The large scale geostrophic forcing denoted by Q vector convergence is a factor
effecting the formation of the MCSs and the heavy rain on the Meiyu front, but it is possibly unnecessary. The fron-

tal barrier and lifting are not neglected and maybe a main factor in the formation of upward motions and the MCSs.
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The mesoscale topographical forcing can enhance the upward motions and therefore is beneficial to the development

of the MCSs or the strengthening of heavy rain. The diabatic heating released by rainfall condensation plays a feed-

back role in the development of the MCSs. The mechanism of the formation and development of the MCSs and the

heavy rainfall on or in the warm side of the Meiyu front is complicated. Lastly, a conceptual model is concluded to

reveal the possible mechanism of the formation and development of the MCSs on the Meiyu front.
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Fig. 1 Large scale circulation pattern at 0800 LLST 5 Jun 2006. Contours indicate 500-hPa geopotential height (gpm), vectors represent

wind field at 850 hPa, arrows show moisture transportation path, ellipse denotes anticyclone over eastern North China in the lower tropo-

sphere and shaded area expresses the location of Meiyu front
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Table 1 Physical variables calculated from radio soundings at typical stations in the north of Fujian Province and its two sides on

6 Jun 2006

i ] Wi PW/mm  TT/C LI/C  CIN/J-kg! CAPE/J-kg™!  LCL/hPa Qs/g- kg ! R6/mm

08 I W5 N 55 29 10 0 0 982 14 5
AR 61 42 2 0 0 979 16 30
M 67 46 —1 177 33 980 18 10
B 64 44 0 187 17 959 18 0

20 i 5 55 37 5 0 0 981 15 5
AR 61 41 3 0 0 978 17 6
M 57 36 6 0 0 983 15 25
N 67 47 —1 116 141 944 18 0

. PW. WRgokdds TT. SREE: LI M AT HE8G CIN: XM RERL s CAPE. XJARRE: LCL: FATHEES R % s Qs: HIEKRIRS

s R6: Ml 6 h Bk

Notes: PW; Precipitable water; TT: total temperature; LI: surface lifting index; CIN: convective inhibition energy; CAPE: convective availa-

ble potential energy; LLCL: lifting condensational level; Qs: surface vapor mixing ratio; R6: surface observed 6-h rainfall
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