124 56 Ko 5 B % W R Vol. 12 No. 6
2007 £ 11 A Climatic and Environmental Research Nov. 2007

2007 FEZ=HREKXSSE UFHREXRSERE
— R E R 2B A S YT 5TAT 2007 £ TR KT A B 4

T mEE R Y

1 PEBER RS EBF T, Jbat 100029
2 demihi R4S, dbat 100089

# OE AP EBER RSB AT 2007 4EEE (6~8 H) BRI GEATIG LR, R LM, 3 HIEM
TS h A —E 225, 6 H WA prel. fZEHe T 2007 45 20 2K 2 S A . 2007 4R 5
ZetE . KL R IR RIS R B I R Rk, 6 A A 8 A v AJH BRI IR Rossby 341 (14T i & &
BN BB T — YRR K LRI T 2 B XS K. 7 A b e E R L RS, T MERE
SREURHE R R 5 R SO R AL G R K E, T AN A. TR I 3 RS A Wit
&, WAL B LR PSR P (R UCE . ERTERIX, HERIEN NIRRT E, i XK
25O BB . P T S T X 2 T PR AR A S A A — A, X A TR R A ) T R
0T BRI

EA WL FWEANERRE  Rossby B RN BN RGHM FWNEY

MEHE  1006-9585 (2007) 06-0699-14  HRE4SFES P434  XEAFRIZEE A

The Anomalous Weather and Climate of China in the Summer 2007
—Verification of Seasonal Climate Predictions of Institute
of Atmospheric Physics/Chinese Academy of Sciences

WEI Jie' , TAO Shi-Yan', and LIANG Feng'*

1 Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 Beijing Municipal Meteorological Bureau, Beijing 100089

Abstract The prediction of summer rainfall from June to August 2007 by Institute of Atmospheric Physics/Chi-
nese Academy of Sciences is tested. The prediction made in March turned out to deviate from the actual observation
by certain degree; while this was improved in the later prediction in June. During the summer 2007, there were Mei-
Yu frontal heavy rainfalls appearing successively along the Pearl River, the middle and lower reaches of the Yangtze
River, and the Huaihe River valley, the subtropical anticyclone in the West Pacific extended westward and north-
ward for six times. In July there were three cases of cut-off processes of the upper troughs in the inner land of Chi-
na, leading to severe rainstorms there. In the normal years the cut-off processes are a rare occurrence in this area.

Also, in July there were downstream baroclinic development processes in eastern China. bringing about disastrous

rainstorms in the Huaihe River valley and severe convective in Shangdong Province. There were two Rossby wave
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trains in Eurasia in June and August, causing high impact weather in Shaanxi, Gansu and Ningxia Provinces as well
as in South China. In recent years, the Thorpex program, which aims at the improvement of the accuracy of 1 to 14-
day high impact forecast, suggests that the downstream development of the Rossby wave trains and the process of
the downstream baroclinic development are producers of high impact weather. In this sense, in China the summer of
2007 is the year of the frequent occurrence of high impact weather, it is the year of anomalous weather and climate in
China. It is found that in the eastern Asia summer monsoon region, the main feature of monsoon circulation is char-
acterized by the marked intraseasonal oscillation (ISO) of the monsoon rainfall, which account for the 50% —70% of
the interannual variability of the seasonal rainfall. Owing to the strong influence of the ISO, the predictability of

seasonal monsoon rainfall predictions is limited. In the preparation of the seasonal rainfall predictions in China, how

Vol. 12

to take into account of the effects of I1SO is a challenge to the forecasts.

Key words

cut-off process, downstream baroclinic development, Rossby wave downstream development, top-

down influence of the cyclone-genesis, intraseasonal oscillation
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Fig. 1 The percentage anomalies of precipitation from Jun to
Aug 2007 (a) observed precipitation anomaly; (b) the ensem-

ble prediction in Mar; (c¢) the ensemble prediction in Jun
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Fig. 2 The averaged daily precipitation (units; mm) observed
of selected stations from Jun to Aug 2007 in (a) North China,
(b) Huaihe River, (¢) Yangtze Rive, and (d) South China
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Fig. 3 Time-longitude sections of 500 hPa geopotential height
during Jun to Aug 2007 averaged over the 5 latitude band cen-
tered on 30°N (units: dagpm, shaded area for greater than 586

dagpm, thick dotted line: the westward advance of the subtropi-
cal high)
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Fig. 4 Time-longitude sections of 200 hPa geopotential height
anomaly averaged over the 10 latitude band centered on 40°N for
10—25 Jun 2007 (units; dagpm, shaded area for less than zero

dagpm, thick dotted line indicates the passage of a wave train)

60°N
40°N {7

20°N

0° 30°E 60°E 90°E  120°E  150°E 180°

5 2007 4 6 H F-H1fY 500 hPa {3 34 B2 35 B HBEF (BA7
dagpm, &, WPIZX A RT 3. 6 dagpm IEFEFIX)

Fig. 5 Northern Hemisphere 500hPa geopotential height mean
and anomaly for Jun 2007 (units; dagpm, light and dark shaded

area for greater than 3 and 6 dagpm, respectively)
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Fig. 9 The Eurasia 500 hPa circulation on (a) 0800 LST 15 Jul, (b) 17 LST Jul (¢) 18 LST Jul 2007 (solid line for the geopotential
height, units: dagpm; dashed line for temperature line, units: °C; thick dotted line indicates the trough-line, thick solid line indicates the

end of a cut-off process)
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Fig. 11 As in Fig. 9, but for (a) 0800 LST 11 Jul, (b) 0800 LST 13 Jul, (¢) 0800 LST 15 Jul. and (d) 0800 LST 17 Jul 2007
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Fig. 12 As in Fig. 9, but for (a) 0800 LST 27 Jul, (b) 0800 LST 28 Jul, and (¢) 0800 LST 29 Jul 2007
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Fig. 13 Northern Hemisphere: 700-hPa heights (units: dag-
pm, thick solid line) overlaid with normalized anomalous vari-
ance of high-pass filtered (less than 10 days) (Contour interval

is 1, and shaded represents standard deviation==1)L6
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Fig. 15 Time-longitude sections of 200 hPa geopotential height

anomaly averaged over the 10 latitude band centered on 40°N for

10—25 Aug 2007, as the caption of Fig. 4
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Fig. 16  The time-latitude section of the vectors for averaged
vertically integrated moisture transports over 110—120°E. Sha-
ded represents OLRA <0
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Fig. 17 The mean circulation for 18—25 Aug 2007 (thick solid
lines are geopotential height in dagpm on 500 hPa, barbs repre-
sent wind speed exceeding 6 m * s~! on 850 hPa, shaded area
has precipitation amount more than 100 mm, thick dotted line

indicates the route of a Sepat)
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velocity potential anomaly during May—Oct 2007 ( units:

Time-Longitude cross section of 5-day mean 200 hPa

106 m? « s 1, with positive values shown by solid contours and

negative values shown by dashed contours)
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(a) Climatological mean of Jun to Aug precipitation, and (b) the standard deviation; (¢) climatological mean of 10-50 day fil-

tered precipitation between 1 Jun and 31 Aug, and (d) the standard deviation; (e) the ratio of the quantity shown in (¢) to the one in

(a); (f) the ratio of the quantity shown in (d) to the one in (b); (g) the percentage of standardized variate™>1 standard deviation (¢);

(h) after 10—50 day filtered, the percentage of standardized variate™>1s. Based on CMA data between 1951 and 2000
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