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Abstract Based on NCEP/NCAR reanalysis and datasets of daily basic meteorological elements
from China national meteorological stations, the statistical characteristics of The regional
daily-precipitation extreme events (RDPEs) in the Yangtze-Huai Rivers (YHR) region in eastern
China from 1979 to 2016 and their relationships with Rossby wave activities are investigated. The
results show that in the summers (June-July) of 1979 - 2016, the 95th percentile threshold of
regional extreme daily-precipitation in YHR region is 33.95 mm/d. There are 63 RDPEs in total in
the past 38 years. When RDPEs occur in YHR region, it is controlled by an anomalous cyclonic
circulation in the middle and lower troposphere and an anomalous anticyclonic circulation in the
upper troposphere. The water vapor from the Bay of Bengal and the South China Sea has a strong
concentration in YHR region. Baroclinic circulation and sufficient water vapor are conducive to
the occurrence and development of RDPEs. The eddy enstrophy in the upper troposphere over
YHR region reaches its maximum on the day before RDPEs occur and rapidly decreases from
then on. Meanwhile, the eddy enstrophy in the middle and lower troposphere reaches its maximum
when RDPEs occur. This is dominated by processes including the advection term of the time
average flow to the disturbed vorticity and the horizontal divergence term of the disturbed flow.
Moreover, Rossby waves originate near the Caspian Sea and the Black Sea and obviously disperse
downstream-ward. It takes about 3 - 5 days to move to YHR region, providing disturbance energy
for the formation of RDPEs in this region. Overall, these results have deepened the understanding
of the reasons for RDPEs in YHR region and could provide clues for effective predictions.
Keywords Extreme daily-precipitation, Rossby wave, Eddy enstrophy, Yangtze-Huai Rivers
region
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e tbeui H PR B X, ATLAARE] 63 AMRiPEKH (R 1D, HARATE 6 AR H K
FUA 27 R, 7 AA 36 IRe AT DT ARLMEM X M H K At oL, 2 T 63
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Wi P 7 R i KA R BRAE VL IR AN 2 U e AL, S KA 44mmyd; 15 1] 1 AT DUE
VLVERD X 63 Vil H /K S iR K SAE S T — HAR P B3B8, OB AL B AR TR
MZHIAZ AL, R AEHE 30mm/d.
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Table.l Occurrence dates of extreme daily-precipitation events and regional average precipitation in the

Yangtze-Huai Rivers (YHR) region of China in the summers of 1979 - 2016.

G0 H# (H/ED W& (mm)

1979 7/16 37.2

1980 6/24,7/9 54.25, 43.86

1981 7/10 42.04

1982 7/19, 7/23 42.26,37.78

1983 7/1,7/21 59.4,37.18

1984 6/13 45.9

1985 i e

1986 6/12 51.68

1987 7/6 47.42

1988 7/24,7/25 35.03,46.01

1989 —_—

1990 7/19 34.44

1991 6/13, 6/14, 6/30, 7/1,7/3,7/6,7/9, 7/11 34.47,75.26,36.47, 34.56, 53.16, 71.88, 42.57, 38.57
1992 —_—

1993 6/29 36.28

1994 e —

1995 6/20 36.33

1996 6/24,7/3, 7/4 48.75, 50.55, 39.24

1997 6/30 46.51

1998 6/1,6/29, 6/30 4438, 40,37, 42.63

1999 6/23,7/7 39.78, 36.12

2000 6/2,6/3,7/13 45.18,65.57,34.19
2001 — -  —

2002 6/23 37.31

2003 6/30,7/1,7/2,7/5, 7/10 51.93,36.29, 35.15, 64.61, 49.22
2004  —

2005 7/7,7/10 34.24, 40.89

2006 7/1 55.04

2007 7/3,7/5,7/8,7/9 40.82, 35.45,45.3,51.63
2008  —

2009 7/23 47.21

2010 6/9,7/12 35.11, 46.57

2011 6/18 36.12

2012 — —

2013 6/25,7/5 44.8,41.14

2014 6/1,7/5 48.21,37.1

2015 6/2,6/17, 6/25, 6/27 38.63,35.44,36.84, 84.63

2016 6/21,7/1 35.28,61.6
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Fig.1 (a) Precipitation (unit: mm/d) averaged over RDPEs in YHR region and (b) the differences of precipitation
averaged over RDPEs from the precipitation averaged over days before the day when RDPEs occurred. The red
rectangular frame is for YHR region whereas the thick blue lines from south to north are for the Yangtze River,

Huai River, and Yellow River, respectively.
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Fig.2 Composites of anomalous circulations at (a) 850hPa, (b) S00hPa, (c) 300hPa, and (d) water vapor transports
for the RDPEs in YHR region. Shown in (a, b, ¢) are the stream-functions (shaded contours, unit: 10°m?/s),
rotational component (streamlines, unit: m/s), divergent component (arrows, unit: m/s) of the anomalous winds.
Stippled areas are for stream function values exceeding 90% confidence level using a t-test whereas arrows that
exceed 90% confidence level using a t-test are shown. Shown in (d) are same as in (a) but for water vapor fluxes

integrated from 1000hPa up to 300hPa. Units for shaded, streamlines, and arrows of water vapor fluxes are

10°Kg/s, Kg/(m's), and Kg/(m-s), respectively.
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Fig.3 (a) Height-time cross-section of regional average eddy enstrophy (unit: 10-'s2) over the YHR region with

stippled areas for values exceeding 99% confidence level using a t-test, (b) the temporal variations of terms (unit:

E E . eeenes ,and E

nel ? ne2 nel

10-14s3) including E

net >

integrated vertically from 1000hPa to 100hPa, which
induce the eddy enstrophy to change over YHR region during RDPEs, and (c) height-time cross-section of

horizontal dispersion term E, , (shaded, unit: 10"'%s%) and disturbance vorticity ¢’ (contours, unit: 10-s!)

over the YHR region.
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FHESE, 2016) 5 (2) XAE R ZHE R 5 & Ak Bk 5| Ui R SR S A L,
WA LTSS, MG AR FUUSE;  (3) MR LR Rk A
A SWAEHET (E D) B, BRES V-V 45 (B 3¢) . 43372 L2 (4 200hPa)
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Table 2 The temporal variations of terms including £, ,, E, ., E,,, E ., E ., E ., E  and E .

integrated vertically from 1000hPa to 100hPa, which induce the eddy enstrophy to change over YHR region during
RDPEs (unit: 10714s-3).

ﬁﬁ)ﬁ %ii Enet Enel EnEZ Em’3 Em’4 EneS Eneé Em’7

day-5 -0.0053 0.0077 -0.1506 0.0138 0.0764 -0.0192 -0.0146 0.0813
day-4 -0.0154 0.0106 -0.2066 0.0258 0.0681 -0.0117 -0.0015 0.1000
day-3 0.0492 0.0033 -0.0777 -0.0004 0.0539 -0.0009 0.0002 0.0707
day-2 0.2662 -0.2101 0.2602 0.0725 0.0865 -0.0385 0.0028 0.0929
day-1 0.3226 -0.5030 -0.1383 0.1487 0.9577 -0.1898 -0.0192 0.0665
day0 -0.1350 -0.0745 -0.8729 -0.0711 1.5159 0.0167 -0.2012 -0.4478

R, TLUMEL X B FEARE BAL 7 R rh 5 U AR AL B TP AE day-3 2 day+1, JifE
I TR KT LA RN [ 148 S s B A P& T E,,, AP AL (/KT BRRE T o

ne2
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Fig.4 The temporal variations of regional average v' and Ve (unit: m/s) at 300hPa over YHR region. Values on

left (right) Y-axis are for meridional winds perturbations (wave packet envelope).
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Fig.5 One-point correlations of the regional mean v’ (Ve ) over YHR region with the v' (Ve ) at 300hPa in the
whole study domain. Shaded contours (contours) are for v' (Ve ). The time-lags are set in range from -5d to
+1d. Negative time-lags mean that the variations in the study domain take place earlier than variations over YHR
region. Contour intervals of correlations for both v' and Ve are 0.1. The correlation coefficient of 0.2 is found

to be the value at 90% confidence level using a #-test.
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Fig.6 The time-longitude cross-sections of one-point correlations of regional mean v' (a) and Ve (b) at 300hPa
with respectively the corresponding V' and Ve averaged over zonal belt between 30°N and 60°N for RDPEs in

YHR region. Shaded contours are for absolute values of correlation coefficients larger than 0.2 that exceeding 90%

confidence level using a 7-test. Contour intervals are set as 0.1. The green dashed line depicts the group velocity.
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