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Abstract: Based on Fujian dense automatic station data, wind profile radar data, S-band dual polarization
radar data, raindrop spectrum data and NCEP 1°X 1° reanalysis data, the failed forecast of winter torrential
rain for central and southern Fujian from 20:00 BT 21 to 20:00 BT 22 February 2017 is analyzed. The re-
sults suggest that: (1) The uncommon torrential rain happened ahead of the front, under the background
of strong and long persisting low-level jet, seen only once since 2000, and was not affected by the southern
trough and cold air. (2) Convective systems in central and southern Fujian were independent to each
other, and multiple convective systems affected central Fujian, but only two affected southern Fujian. The
convective precipitation was warm rain process convection, easily causing the underestimation of rainfall
intensity. (3) The water vapor came mainly from the South China Sea. Compared with heavy rain events
in flood season, the low-level water vapor condition was similar to that of flood season although water vapor
in the whole layer was slightly weaker. Warm and wet air transport by low-level jet increased the instabili-

ty of stratification in rainstorm area, but the convective instability was slightly weaker than that in the
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flood season. (4) Divergence at upper layer coupling with low-layer convergence provided favorable condition

for the dynamic lifting of rainstorm areas, but the wind vorticity was not strong and there was no obvious

positive vorticity column. Analysis of wet potential vorticity indicates that the heavy-to-trorrential rain in

central Fujian was mainly related to conditional symmetric instability, resulting in the inclining ascending

motion, but both convective instability and conditional symmetric instability played great roles in the rain-

storm area in southern Fujian.

Key words: winter prefrontal torrential rain, microphysical characteristics, low-level jet, water vapor, wet

potential vorticity
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Fig. 1 Accumulated precipitation over Fujian Province (a) and hourly rainfall at four
representative stations (b) from 20:00 BT 21 to 20:00 BT 22 February 2017
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Fig. 2 Synoptic chart with corresponding FY-2E infrared satellite image at 20:00 BT 21 (a)
and 08:00 BT 22 (b) February 2017

(wind plume: wind field at 925 hPa, black contour: pressure field in ground level, unit: hPa)
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Fig. 3 Sea level pressure (unit: hPa) and temperature (shaded area) over
Fujian Province at 12:00 BT 22 (a), 30 min mean WPR at Dehua Station (b) and
Xiang”an Station (¢) from 21:00 BT 21 to 12:00 BT 22 February 2017
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Table 1 The contribution of different raindrop sizes to

the number density and rainfall intensity (unit: %)

nl/N  n2/N  n3/N  RI/R R2/R R3/R
it 62.9 31.7 5.4 3.8 42.6 53.6

BT EHAR/N B £ 5 PG IR 2 59 6 T R K R E—
FHT/NRAE,2006) . HM SR stk B Km0 £k A
HA2 1~2.2~4.5 mm PR, STRkR L F]96. 2%,

4 R B RFE S B

4.1 KEBWMESKRES

FE R KRB N TR R A A AR, BT T
Sy TR RS KR B AL IR 2 500 hPa 3 B AR
3 W K R e ORE 23 A1 L RT LU B B R I ) AR AR

88 92 96 100 104

108 112 116 120 124°E

e B
200 250 300

450 500 550

B 7 2017 42 A 21 H 20 i (a),22 H 08 i (b) % 2 4y K 550 7 (Fi =
kg m e s IR ERKKERBEL 200kgem e s
FIH T % 500 hPa K V5 4 /iR 22 B AR 43
(AL 0710 *kgem 2 o s )

Fig. 7 Vertical integral of the whole-layer water vapor flux (vector,

unit: kg * m '« s '; shaded area; > 200 kg m ' + s ') and

vertical integral from surface to 500 hPa of water vapor flux divergence (blue contours,

unit; 10 " kgem ? ¢« s ') at 20:00 BT 21 (a) and 08:00 BT 22 (b) February 2017
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