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Abstract Using daily precipitation data collected at 753 stations in China and from the Meteorological Information Comprehen-
sive Analysis and Process System (MICAPS), the Southwest Pacific Ocean Tropical Cyclone (TC) optimal path data from the
Tokyo Typhoon Center in Japan, and the National Centers for Environmental Prediction/National Center for Atmospheric Re-
search (NCEP/NCAR) reanalysis, the statistical characteristics of regional mean daily precipitation extreme (RDPE) events
and circulation anomalies in South China were studied. Depending on whether the occurrence of a given RDPE event is affected
by TC, the RDPEs are classified into two categories, i. e. , TCfree-RDPE and TCaff-RDPE events. The TCaff-RDPE events
account for about 42% of the total RDPEs and mainly occur in late August, while the TCfree-RDPE events frequently occur in
July. When TCfree-RDPE events occur, South China is controlled by abnormal cyclonic circulations, and the warm and moist
airflow from the western Pacific region and the South China Sea merge with the cold air from the north in this region, inducing
a long narrow zone of water vapor convergence and significant and strong ascending motion, which are responsible for the oc-
currence and maintenance of TCfree-RDPE events. Simultaneously, the wave energy propagates from the northeastern side of
the Tibetan Plateau and the Hexi Corridor region to South China and converges in this area, which favors the development and
maintenance of perturbation over South China. When TCaff-RDPE events occur, the southern part of China is dominated by
TC-related strong anomalous cyclonic circulations. The warm, moist air mass is transported into this area from the Bay of Ben-
gal, the western Pacific and the South China Sea, leading to large amounts of latent heat release and strong ascending motion o-
ver South China. These results are helpful for better understanding and predicting the occurrence of regional extreme precipita-

tion events in South China.
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Fig.2 (a) Interannual variation of regional average precipitation in the 133 RDPEs (unit: mm/d;

the black solid dots are for TCfree-RDPEs, the red open circles are for TCaff-RDPEs,

and the green dashed line denotes the 99th percentile threshold value of rainfall) ;

(b) Interannual variation of the total occurrences of RDPEs (red solid lines) averaged over South China;

(¢) Annual average occurrences of the TCfree-RDPEs (dark-gray columns)
and the TCaff-RDPEs (light-blue columns)
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Fig.4 Distributions of precipitation amount (unit; mm) averaged over 133 RDPEs (a),
over 77 TCfree-RDPEs (b) and over 56 TCaff-RDPEs (c¢) during the period from July to

October in South China (red rectangle) . and the moving paths
of TCs that affect the RDPEs (d)
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Fig. 5 Distributions of rotational wind anomalies (stream lines) and divergent wind anomalies (arrows, unit: m/s) for

77 TCfree-RDPEs from July to October in South China (yellow rectangle) at 850 hPa (a), 200 hPa (b) and 500 hPa (¢),

and the vertical cross-section of meridional circulation averaged over [106°— 115°E] (d) with o amplified

arbitrarily by 100 times (The yellow rectangle indicates South China, the gray shaded areas denote the Tibetan Plateau.

The shaded areas in are for values at/above the confidence level of 95%. All vectors are above the confidence level of 90%) ;

Distributions of rotational mean flows (flow lines) and mean divergent-wind (arrows, unit: m/s) are composited for

77 TCfree-RDPEs at 850 hPa (e) and 200 hPa (f, the ridge line of South Asia High (I) averaged over the period
from July to October (blue dashed line) and composited for 77 TCfree-RDPEs (red dashed line))
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Fig. 6 Distributions of rotational wind anomalies (stream lines) and divergent wind anomalies (arrows, unit; m/s)
for 56 TCaff-RDPEs from July to October in South China (yellow rectangle) at 850 hPa (a), 200 hPa (b) and
500 hPa (c¢). and the vertical cross-section of meridional circulation averaged over [106°— 115°E] (d) with
w amplified arbitrarily by 100 times (The yellow rectangle indicates South China, the gray shaded areas in
denotes the Tibetan Plateau. The shaded areas in are above the confidence level of 95%. All vectors are above
the confidence level of 90%) ; Distributions of rotational mean flows (flow lines) and mean divergent-wind (arrows,
unit; m/s) are composited for 56 TCaff-RDPEs at 850 hPa (e) and 200 hPa (f, the ridge line of South Asia High ()
averaged over the period from July to October (blue dashed line) and composited for 56 TCaff-RDPEs (red dashed line))
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Fig.7 The stream function (contours, unit; 106 kg/s) and divergent component (vectors,
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Fig. 8 Distributions of mean wave-activity {luxes (arrows, unit: m?/s?) for 77 TCfree-RDPEs (a, b, ¢)
and 56 TCaff-RDPEs (d, e, f) over the period from July to October in South China (red rectangle) and

wave-activity flux divergence (shaded, unit: 1076 m/s?)
at 850 hPa (a, d), 500 hPa (b, e) and 200 hPa (c, f)

(the areas shaded in gray indicate the Tibetan Plateau)
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Att. Table 1 The occurrence date and corresponding daily precipitation of 77 TCfree-RDPEs,

and the number of observation stations where precipitation is above the 95th percentile threshold value out

of 47 selected sites when TCfree-RDPEs occur from July to October in South China during 1981 — 2016

F K 5 >=21. 00 mm/d

AE HIACH/ A [ 7K & (mm/d) i 35 21 %

1981 1/7, 24/7, 25/7, 27/7, 28/7 32.03, 29.55, 26.11, 27.65, 28.17 18. 20, 19, 21, 15

1982 2/7,19/8 32.65, 30.07 17, 17

1983 23/8, 11/9 28. 36, 34.96 20, 20

1984 11/8 27.65 16

1985 26/8, 27/8, 28/8 24.89, 24.59, 24. 40 19, 12, 16

1986 4/7,13/7, 11/8 30. 01, 25.45, 31.65 19, 22, 16

1987 28/7,29/7, 30/7, 25/9 28.21, 32.56, 27.02, 26.58 25, 23, 15, 19

1988 29/7, 29/8, 30/8 27.91, 26.91, 25.63 17. 17, 14

1989 27/7 22.43 18

1990 1/7, 23/10 21.23, 24.28 17, 18

1991 31/7 24. 66 19

1992 5/7,6/7 28.69, 35.48 19. 24

1993 8/7,20/7, 27/7 22.29, 27.05, 32.16 15, 18, 19

1994 5/7,6/7, 17/7, 22/7, 23/7, 28.60, 27.38, 24.91, 29.52, 20, 17, 20, 16, 13,
24/7,7/8, 16/8 23.16, 21. 26, 30.40, 27.91 16. 24, 18

1995 3/7,14/8 22.10, 22.41 14. 19

1996 18/8, 12/10 37.32, 63.93 19, 8~

1997 4/7,6/7, 8/7,9/8 29.66, 28.24, 39.74, 25.16 24, 21, 20, 21

1998 24/7 55.97 19

1999 30/8 22.75 18

2000 20/7, 20/10 26.79, 25.02 22, 22

2001 14/7, 17/7, 1/8 32.32, 28.95, 28.63 19, 22, 21

2002 1/7, 29/10 43.51, 37.65 20, 26

2003 15/9 24,52 12

2004 5/7,11/7, 12/7, 19/7, 20/7 25.95, 31.20, 33.84, 24.78, 27.65 19, 15, 15, 15, 19

2005 21/8 21.85 16

2006 17/7 35.51 27

2007 — — —

2008 — — —

2009 3/7,4/7, 28/7, 16/9 44,14, 24.72, 27.24, 25.81 29, 20, 14, 17

2010 22/9 26.78 24

2011 1/10 28. 88 23

2012 22/8, 30/10 27.54, 26.48 19. 19

2013

2014 13/8, 19/8 33.76, 37.96 19, 28

2015 6/10 26. 28 18

2016 — — —
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Table 2

M 2

X E

v

19812016 4F4ERHIX 7—10 H 56 4~ TCaff-RDPE {41 % A= H # . H [%& 7k &

PA K TCaff-RDPE S & A4 I T 8 47 3 v B K ik KT 95 T oz 191 A ol i

The occurrence date and corresponding daily precipitation of 56 TCaff-RDPEs (unit; mm) ,

and the number of observation stations where precipitation is above the 95th percentile threshold value out

of 47 selected sites when TCaff-RDPEs occur from July to October in South China during 1981 — 2016

57

B 7K g =21. 00 mm/d

EA AWICA/ D s e 5 [ 7K (mm/d) P

1981 21/7, 23/7 8108, 8109 21.23, 24.28 16, 17

1982 17/8, 18/8 8212, 8212 27.91, 24.59 24, 16

1983 10/9 8309 32.16 20

1984 — — — —

1985 25/8, 6/9, 7/9, 23/9 8511, 8516, 22,41, 22.29, 15, 15, 20, 16

8516, 8518 28.24, 26.79

1986 12/7 8607 27.91 15

1987 — — — —

1988 20/7 8806 38.09 19

1989 — — — —

1990 — — — —

1991 20/7 9107 30.01 22

1992 6/9 9215 27. 02 20

1993 22/8.18/9. 27/9 9309. 9316. 9318 26.91, 21.85, 23.16 19, 19, 13

1994 5/8, 6/8 9412, 9412 23.42, 27.95 18, 18

1995 1/9, 3/10, 4/10, 9508, 9515, 31.20, 33.76, 20, 23. 20. 19
14/10 9515, 9516 32.65, 26.58

1996 28/7 9608 25. 02 19

1997 — — — —

1998

1999 23/8, 17/9 9910, 9915 27.19, 26.57 9,17

2000 — — — —

2001 3/7,6/7, 7/7, 0103, 0104, 0104, 22.10, 24.81, 37.54, 12, 17, 33,
31/8, 1/9 0114, 0114, 22.75, 21.26 18, 16

2002 6/8, 19/8, 20/8 0212, 0214, 0214 23.49, 37.32, 22.43 19, 31, 19

2003 — — — —

2004

2005 — — — —

2006 15/7, 16/7, 27/7., 0604, 0604, 0605, 42.69, 55.97, 27.05, 17297, 21, 23
4/8,5/8 0606. 0606 32.32, 28.49

2007 21/8 0708 27. 65 15

2008 5/10 0817 22.17 17

2009 19/7 0906 25.53 13

2010 21/9 1011 27.24 20

2011 30/9 1117 26. 40 19

2012 24/7, 25/7 1208, 1208 24.91, 24. 40 14, 20

2013 15/8, 16/8, 17/8. 1311, 1311, 1311, 30.07, 35.24, 33.84, 17, 21, 24,
18/8, 23/8, 24/8 1311, 1312, 1312 21.86, 27.54, 28.29 21, 21, 23

2014 17/9 1415 24, 52 12

2015 5/10 1522 39.74 21

2016 3/8,19/10, 20/10 1604, 1621, 1622 34.96, 28.17, 28. 60 23, 24, 24
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