0577-6619/2008/66(6)-1020-31 Acta Meteorologica Sinica S ¥W

15 4 & Rossby il i B X £ @RIl EAP S
HEET SRR

HooT AmEE L AP EHX
SHI Ning" BUEH Cholaw®*  JI Liren”* WANG Panxing’

m AU fE B LA R AR 2 Be . 9 At 210044

o A 2 e KA BT 9T BT 9 P AR ST 5 T Hpe BT, 100029

H I Rk 2 It KA BILBIE 5 3T K AR 2 A TR AL MR 2 B A [l 5 R R 9 8 % L b T, 100029

1. College of Atmospheric Science, Nanjing University of Information Science and Technology, Nanjing 210044, China

w N =

2. Center for Disastrous Climate Research and Prediction , Institute of Atmospheric Physics, Chinese Academy of Sciences ,
Beijing 100029, China

3. State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of
Atmospheric Physics sChinese Academy of Sciences. Beijing 100029, China

2008-01-04 i f ,2008-03-19 B [Al.

Shi Ning, Bueh Cholaw, Ji Liren, Wang Panxing. 2008. The impact of mid-and high-latitude Rossby wave activities on the medi-
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Abstract Based on the NCEP-DOE AMIP-[| daily reanalysis data (1979 —2005), the evolution of the EAP event during the
pre-rainy period of South China is studied on the medium-range time scale. It is shown that: (1) The life cycles of positive and
negative EAP events share some similarities: in the middle and upper troposphere, Rossby wave packets emanating from the
northeast Atlantic or Europe propagate toward East Asia along the Eurasian continent waveguide and finally give rise to the
three anomaly centers of EAP event over East Asia. Among the three anomaly centers, Rossby wave packets propagate from
the high-latitude anomaly center toward the middle-latitude and subtropical ones. The enhancement and maintenance of the sub-
tropical anomaly center is closely associated with the existence of subtropical jet waveguide and with the incoming of Rossby
wave packets from the upstream. In the lower troposphere, Rossby wave packets emanating from Asia subtropical area toward
East Asia. (2) Among the three anomaly centers of EAP events in the middle and upper troposphere, the western Pacific sub-
tropical one appears latter most. (3) Yet, the positive and negative EAP events could not be regarded as “mirror” each other.
For the positive event, the positive height anomaly center around the Scandinavia Peninsula keep its strength and position dur-
ing the mature period, and the Rossby wave packets thus propagate persistently toward East Asia, facilitating a longer ripe time of
the positive event. As for the formation of negative EAP event, however, the incoming Rossby wave energy from the upstream contrib-
ute to both the enhancement and southeastward movement of the negative anomaly belt from the Yenisei River to the Bering Strait and
the positive anomaly center around Mongolia. At the peak time, those two anomaly circulations become the northeast Asia and middle-
latitude anomaly centers of the negative event, respectively. The energy dispersion of Rossby wave packets is relatively fast due to the
predominant zonal circulation in the extratropics, causing a shorter mature period of the negative event. (4) During the pre-rainy period
of South China, the prevalence of the EAP event significantly affects the rainfall over the region south of the Yangtze River. The posi-
tive (negative) EAP event tends to cause the positive (negative) precipitation anomalies of the region south of the Yangtze River, which
is different from the early research based on the monthly mean data.

Key words Rossby wave, Medium-range process, EAP event, Pre-rainy period of South China, Precipitation
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Fig. 1

500 hPa mean height anomalies (gpm) during 1981.5.26—1981.6.1 (a) and 1980.5.17—1980. 5. 21 (b),

spectively (contours are drawn for 20, 40, +80, 120, and the thick solid lines represent the 586 dagpm isolines) and the

corresponding precipitation anomaly percentages (c,d; contours are drawn for 0, =50, =100, =200, 400)
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Fig. 2 Composite height anomalies (gpm) at the peak time of the EAP events

((a)—(o) for the positive EAP event, and (d)—([) for the negative ones. Zero lines are omitted. Contours are

drawn for every 20 gpm in Figures(a), (b), (d) and (e), and every 10 gpm in (¢) and (f). The thin dashed and

solid isolines added in Figures (b) and (e) . representing —10 and 10 gpm. respectively. Light (dark)

shading marks the region of 0.1 (0. 05) confidence level)
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Fig.3 300 hPa height anomalies (gpm, contours) and wave activity fluxes (m?/s?, arrows) during the

evolution of the positive EAP event
((a)—() at days —8, —6, —4, —2, 0O(peak time), 2, 4, 6, 8, respectively. Contours are drawn as in
Figures 2(b). Dark (light) shading marks the region where the divergence of wave activity flux is more (less)

than 3X1076(—3X10"%) m/s?)
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((a) stationary Rossby wave number K,; (b) zonal wind (m/s). The light (dark) shading
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Fig.6 (a), (b) Composite precipitation anomaly percentages (%). Contours are drawn at every 20 and 30 in (a)

and (b), respectively. (¢), (d) Composite 500 hPa height anomalies (dagpm), during the mature period of the

positive and negative EAP events. contours are drawn at every 5. The thick solid lines stand for the 586 dagpm

isolines. In all panels, light (dark) shading marks the region of 0.1 (0. 05) confidence level
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