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Abstract Based on the NCEP/NCAR reanalysis data from 1951 to 2004, the correlation and composite analyses are conducted
to identify the characteristics of the circulation prior to the persistent heavy rainfall (PHR) events over the Yangtze and Huaihe
river valley. The results show that on the middle and upper troposphere, a prominent Rossby wave train occured over Eurasia
continent in two to one weeks before the events, three troughs respectively at central-western Asia, the eastern China coast and
southern Bering Sea developed in succession. It is the significant modulation of large scale circulation accompanied with the dis-
persion and disappearance of the Rossby wave train over Eurasia to finally result in the formation of stable circulation character-
istics favoring the PHR events over the area under study.

As the emphasis part of this paper, an experiment of ensemble numerical simulation was conducted for a typical PHR event
in 1991 by using the regional numerical model MM5, to inspect the influence of that wave train signal on the subsequent PHR
event. To carry out the ensemble simulation, a series of initial wind disturbances which are defined by the characteristics of the
Rossby wave train signal over Eurasia, were imposed on the initial conditions of the control experiment. The results indicate
that the simulation of the PHR event and the corresponding circulation characteristics are quite sensitive to the wave train signal
over Eurasia. The subsequent influences of the initial disturbances with the characteristics of that signal were closely related to
the establishment of the stable circulation features during the PHR event.

Key words Persistent heavy rainfall events, Yangtze River — Huaihe River valley, Rossby wave train signal over Eurasia, Me-

dium range numerical simulation, Ensemble numerical simulation
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Fig.1 Composite at 250 hPa averaged over the period from 12th to 9th day prior to the onset day of an event,

of wind fields (stream line), standardized anomalies (shaded) and significant correlated areas

(at the 95% confidence level) of v component (the solid/dashed purple lines are for positive/negative correlation contours. respectively)
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Fig. 2 Time-longitudinal composite plots of height perturbation (green contour) ,

v component (shaded) at 500 hPa averaged over 50° = 60°N (a); 30° —40°N (b);
15° = 25°N (¢) and at 100 hPa averaged over 25° — 35°N (d)

(Red and brown thick lines indicate the ridge and trough, respectively.

and purple thick lines highlight the 5880 gpm and 16760 gpm contour)
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Fig. 3 Accumulated precipitation from (a) the observation analysis and

(b) the control simulation from 12:00 UTC 28 June to 12:00 UTC 11 July 1991
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Fig. 5 Ensemble plots of the simulated total precipitation during the event

((a) ensemble mean (line, mm) and ensemble spread (shaded), (b—d) the ensemble probability distributions

of the accumulated precipitation (shaded) for the different thresholds (b) 100 mm, (¢) 150 mm and (d) 200 mm;

the open circles denote the observation stations with the accumulated precipitation more than corresponding

thresholds, and the point indicate the observation stations with the total accumulated precipitation more than 500 mm)
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Fig.6 Ensemble spread field (shaded) of 500 hPa height averaged over the period 20 June to 5 July 1991,
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and mean 500 hPa height field (solid isoline, count by 20 gpm) of all ensemble members averaged over

the period 28 June to 11 July 1991(The open circles, diamonds, triangles and

squares mark the locations of ensemble spread centers at the different times)
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Fig. 7 Distribution of the standardized ensemble spread of 500 hPa height (shaded)
and mean 500 hPa height field (black line) of all the ensemble members at (a) 00:00 UTC 21 June,
(b) 00:00 UTC 24 June, (c) 00:00 UTC 27 June, (d) 00.00 UTC 30 June,
(e) 00:00 UTC 3 July and (f) 00:00 UTC 6 July 1991

(The marks *S1” — “S7’ are used for tracing the different centers of the ensemble spread fields)
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