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Abstract Using the ERA-Interim wind data and China’s 756 meteorological station daily precipitation data, the shear line days,
torrential rain days and shear line torrential rain days during June — July over the Yangtze-Huaihe river region in 1981 — 2013
have been selected by the 3 criteria of the meridional shear of zonal wind, relative vorticity, zero line of zonal wind. It is shown
that during June and July from 1981 to 2013, 30. 2 days (nearly 1 month) are torrential rain days, 33. 2 days are shear line
days, and 22. 0 days are shear line torrential rain days. The shear line torrential rain days has accounted for nearly 2/3 of the
shear line days and nearly 3/4 of the torrential rain days. The numbers of the shear line days, as well as the torrential rain days
during June — July are on insignificant annual increase, and its increase rate is one order of magnitude larger than that of the
shear line torrential rain days which is basically unchanged in the past 33 years. Earlier than 2000, there are more frequency
fluctuations of shear line day, torrential rain day and shear line torrential rain day compared with that after 2000. There are
some similar decadal variances in torrential rain days, shear line days and shear line torrential rain days over the Yangtze- Hua-
ihe river region, and those decadal variances of the 3 series are also similar with the decadal variance of precipitation amount o-
ver the Yangtze-Huaihe river region in the period of 1981 — 2007. The shear line torrential rain mostly occur between late June
and early July, the meiyu period. The number of shear line torrential rain days during June — July shows 2 — 3 year period prior
to 1995 and no significant period later than 1995. Climatologically, the numbers of shear line torrential day show a 2 — 4 day pe-
riod in early-middle June and middle-late July, while it shows no significant period from late June to early July, indicating that
shear line torrential rain days maintain a stable frequency during that period, and the precipitation caused by shear line makes
up most of the Meiyu precipitation.
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Fig.1 TIllustration of the shear lines and torrential rains over
the Yangtze-Huaihe river region (a. torrential rain day, 23
June 1994, b. shear line day, 11 June 1994. c. shear line
torrential rain day, 9 June 1994. The long curve indicates
shear line over the Yangtze-Huaihe river region, the black
wind shaft indicates wind direction and wind speed on 850 hPa
surface, unit: m/s, the scattered symbols indicate daily station
precipitation amount, with + . daily station precipitation amount
<50 mm, @: 50 mm <C daily station precipitation amount
< 100 mm, A daily station precipitation amount = 100 mm)
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Fig.2 Torrential rain days and non-torrential rain days
over the Yangtze-Huaihe river region during June — July in
1981 — 2013 (Horizontal solid line depicts the 33 year averaged
number of rain days. upper (lower) dot dashed line depicts the days

that are 15% more (less) than the average number of rain days)
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Fig.3 Inter-annual trends of the torrential rain days and
precipitation amount over the Yangtze-Huaihe river
region during June — July in 1981 — 2013 (circle marked solid
line; torrential rain days over the Yangtze-Huaihe river region,
dashed line: linear annual trend line of torrential rain days over
the Yangtze-Huaihe river region, unmarked solid line: the Gaussian
low pass filtered torrential rain days over the Yangtze-Huaihe river
region, these 3 lines share the left axis; dot dashed line: the Gaussian
low pass filtered precipitation amount over the Yangtze-Huaihe

river region, corresponding to the right axis in terms of scaling)
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Yangtze-Huaihe river region during June — July in
1981 — 2013 (Horizontal solid line depicts the 33 year
averaged number of shear line days, upper (lower) dot
dashed line depicts the days that are 15% more (less)

than the average number of shear line days)
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Fig. 5 Inter-annual trends of the shear line days and
precipitation amount over the Yangtze-Huaihe river region
during June — July in 1981 — 2013 (circle marked solid line:
shear line days over the Yangtze-Huaihe river region, dashed line:
linear annual trend line of shear line days over the Yangtze-Huaihe
river region, unmarked solid line; the Gaussian low pass filtered
shear line days over the Yangtze-Huaihe river region, these 3 lines
share the left axis; dot dashed line: the Gaussian low pass filtered
precipitation amount over the Yangtze-Huaihe river region,

corresponding to the right axis in terms of scaling)
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Fig. 6 Shear line torrential rain days and non shear line
torrential rain days over the Yangtze-Huaihe river region
during June — July in 1981 — 2013 (Horizontal solid
line depicts the 33 year averaged number of shear line
torrential rain days, upper (lower) dot dashed line depicts
the days that are 15% more (less) than the average

number of shear line torrential rain days)
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Fig. 7 Inter-annual trends of the shear line torrential rain
days and precipitation amount over the Yangtze-Huaihe
river region during June — July in 1981 — 2013
(circle marked solid line; shear line torrential rain days over the
Yangtze-Huaihe river region, dashed line: linear annual trend
line of shear line torrential rain days over the Yangtze-Huaihe
river region, unmarked solid line: the Gaussian low pass filtered
shear line torrential rain days over the Yangtze-Huaihe river
region, these 3 lines share the left axis; dot dashed line:
the Gaussian low pass filtered precipitation amount over the
Yangtze-Huaihe river region, corresponding to the

right axis in terms of scaling)

ZE LR, BN LU AR LR A AR L BN Y H B
2000 47 Hi I 3l 38 K, 2000 4F )5 i g 8/, 6—7 H
VL VHE 3l X 5 R U078 4R RN D) AR £k % WA H $7E B 33
AR LA AR B3 AR bR A b R B (R (P e —
(AR PR AR AL FRAE , HL = 38 0 A4 B 28 fb 7 AE 5y
— 5, BEAh TIE b X R K AT A — 2 AR B
AF AL HRAE L #E 19812007 4F . YT 3fE 3t [X ) 22 7R H %
YIAR £ H BRI AR 28 2 0 H 800 AR R A8 16 5 7T
b DX R K A AR AR PR AR A — 3K

4 LU X YIRS R 5C &R

4.1 THEMRYIZLZMEBRHBEXR
Zead BRI GETE, il AIAE 20 fiEal 80 AFARLIK
Y — A TS T TLHE L X 2 R H D) AR 26 H R ) 2



890

LW HMW RS A AR, 5754 30, 2,33, 2,
22.0 d i — BT e Z 50 C & (& 8) 1]
LA RS F L X 6—7 H 61 d
LR HBOE BOR B 49. 5% 550 1/2; V) A 4R
HOBCH B R B 54 % 81t 1/2; YIAR 42 2w H 4
MR 36. 1% . #a 1/3,

[

A 33.2d

N

C=ANDB 22.

2/3

AN

B8 19812013 4 6—7 H VLI H X U] A8 28 H %L .
ZRW H B S YA L BN H B EUE R
(A ¥1725 4 A % 33. 2 d; B 57 A %% 30. 2 d;
C: U Ar 2 2T H 4 22.0 d)

Fig. 8 Illustration of the relations among the numbers of

shear line days. torrential rain days and shear line
torrential rain days over the Yangtze-Huaihe river
region during June and July for 1981 — 2013
(A shear line day, 33 days. B: torrential rain day, 30. 2 days.

C: shear line torrential rain day, 22. 0 days)
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Table 1 Linear fitting of the inter-annual series of shear line torrential rain days, shear line days and
torrential rain days in the Yangtze-Huaihe river regions during June — July
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