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Abstract: Several heavy rain cases in recent years and in history were analyzed. The results show that the
downstream development effects caused by the energy dispersal of Rossby waves through Asia jet have im-
portant impacts on the formation and development of high level troughs and the path and long life period of
landed typhoons in East Asia. If the energy of stationary Rossby waves through Asia jet could form an in-
tensive upper level trough or deepen a pre-exiting one near 110°E, the strong upward motion induced by
large-scale forcing is in favor of the development of heavy rainfall in eastern China. When the downstream
effects help developing an intense close anticyclone at high and middle levels of troposphere around 40°N in
East Asia, and there is a typhoon or tropical storm from the West Pacific to mainland China, the landed
tropical cyclone would tend to move towards west or northwest under the steering current around the anti-
cyclonic edge. At the same time if the monsoon surges from the South China Sea are strong enough, the
landed tropical cyclone will have a long journey over the land and produce heavy rainfall and floods.

It was found that the global NWP models used in operation could, to some extent, forecast the down-
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stream development of Rossby waves at medium-range scale. Therefore, it is possible to monitor the ab-

rupt changes or adjustment of large scale circulation caused by downstream effects at Asia jet in operational

forecast process. The Hovmoller diagram is a simple, intuitional, and effective tool for analyzing the Ross-

by wave downstream effects in forecast operation.
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direction of Rossby wave train; thick dot the trough)

B 2420084 1 H1HZE2H10H 20°~
35N Bl 4 25719 300 hPa 2 i) KU i) - 22 2 ) 1
(Hovmoller B), AILLAEE] 1 A 21 H 72 K PG H
#30°W Ab A — A s MR ZU R L T 23—24 H
20°E AR oS il JR,25—26 H 85°E i asili kR
. RIEF7E 22—23 H 10°W 4b.25—26 H 60°E
Phf27—28 HIS’E G AmaH AR, B2 1
R REL A R 1) AR 36 AT D 3RS i 5 R 1) T 9 A 4 1% 3
D m] DL 3 oy 25 R 110 B8 2t 2 648, R 2 5
~T AN B/ R T EE A KU G AR R 3R SRR
Rossby ¢ BE 1 1] T il 1% #5 (14 380 52 CRIRE 30 8 L H 52
GOk 25~30 &/ K, HTFRIARENBHE
I AIL T Rossby ¥ %) it 68 4% #6 # J2, X ffi 15
TR AR AE R R GBIk Z T R iR B
&,

#I F Hovmoller & 43 #t Rossby i 51 ' i fig &



A

84

% 936 %

. (\

120°W 60 0

180

El 2 200841 A 1 HZE2H 10 HifF 20°~35°N
SEHIIY 300 hPa 2 ) KBS (] -2 B 351
(B m « s 1 BARE X g KUK L 77 2k R ]
Rossby ¥ 41 ) fit it {55 77 0] MR 28 REZR)

Fig. 2 The time-longitude cross section of the
300 hPa meridional wind (m « s™') averaged over
20°—30°N during 1 January to 10 February,2008

(Shaded areas are areas with south winds;

other symbols are the same as in Fig. 1)
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