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ABSTRACT

In order to research the cause of recent unusual weather, this study investigated the variation
of westerlies by zonal index, using NCEP-NCAR reanalysis dataset after the Climate shift. We
analysed zonal index (from 40°N to 60°N) over planetary wave fields(Europe, East Asia, East
Pacific and North America ) at 500hPa geopotential height fields in four seasons in the North-
ern Hemisphere. The results are summarized as follows.

(1) There were apparent differences in the distribution of subtropical high pressure belts at
between 200hPa and 500hPa geopotential height field in summer. Subtropical high pressure belts
at 500hPa geopotential height field was influenced by subtropical jet stream flowing north of
south Asian subtropical high centered at the Tibetan Plateau at 200hPa geopotential height field.
(2) Therefore, we attempted to research the feature of pressure fields at 500hPa mean
geopotential height field in high and low index years respectively, by standard deviation for 21
years mean 500hPa geopotential height field. In high index year, the deviation in mid-latitude
showed positive anomaly field, and negative anomaly field in high-latitude. On the contrary,
positive anomaly appeared in high-latitude, and negative anomaly in mid-latitude in low index
year. These anomalous fields were corresponded to planetary wave fields where zonal index was:
high. ,

(3) In planetary wave fields, zonal index in East Asia area and East Pacific area were high in
autumn, although North America area indicated high zonal index in winter and low in spring. In
Europe area, zonal index was high in autumn and winter, low in spring and summer.
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Fig. 1 The distribution of mean pressure at 200hPa
geopotential height field (1980-2000) in four seasons over the
Northern Hemisphere.
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Fig. 2 The distribution of mean pressure at 500hPa
geopotential height field (1980-2000) in four seasons over the
Northern Hemisphere.
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Fig. 3 Mean horizontal vector wind at 200hPa
geopotential height field (1980-2000) over the Northern
Hemisphere.

59 —



AFTEERE - BT

HEE LT 7UAEE, BLU XX aBEfHE TidE
BRESALN, O TIE~EILEDBDRA T
5, TN, BOWERBVERINTWEL, £
TTREHBE LTS, LF0 D LILREC07 I T
TOEERIL, Zonal windDIUR - FEUE 1R TE B
ATHELC, FT7&)y PHBICHEARNS,
HZE (4 A) 2% 5 &, Zonal wind »dhizdt F3 3
PARFEBRDLIFC %), BRBEMORATL /NS (L B,
EARMICIIWIVED VY — VT RELBENITALNLY
v, LoL, BEZE (TH) KhdeFXy il
T 5 HAR40°D & BER12000 FE B CREETE ) Dl hT A
LN, BT PTERAENFEIHRATE S, £OHERE
Bich 7257 7 TAELRIRIE, BOWRBIC L - T
W)y P EERL T3, Z ik, 500hPa micBin
REAEEEEOR) HUAEE —KL, TERESAE
DRNVHBLIPLEBOFERF 2 PRFROLF T 7R
)y Y OREER - BREMMENEHICEGEINTNS
Z AR DL, ZOHARIE, 500hPa Hic BTk
TAVACENVHB L -ERETEEHFOBERICLAS
1, L) v CHAERIN TS, Ld'- T, 200
hPa HizBWTHN 7 7R v 2it, 500hPa @
KHNLERFEBEFORI B LAESS 7 + A%
BETLLNEEZLND,

2. 500hPa EXEEEBOKER~S b
db2k5kiz 31 51980~ 20004F 7 500hPa % FE T & £
BOEHKER~ 7 FLE Fig il mT,

53385883

BS385583

X

SOP IPPY-H L0 S
R TR

53388883

Fig. 4 Mean horizontal vector wind at 500hPa

geopotential height field (1980-2000) over the Northern

Hemisphere.
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Fig. 5 The seasonal variation of zonal index(m) over
the Northern Hemisphere (1980-2000). The longitudinal
zone is East Asia(100°E-180°), East Pacific(100°W-160°"W),
North America(40°W-1000W), and Europe(20°W-60°E).
Solid line is yearly series of zonal index, straight line is
approximation line by least-squares method, and dashed line
is 3 years moving average. )
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Fig. 6 Pressure differences(m) by high zonal index
years mean minus 21years mean at 500hPa geopotential
height field in four seasons (January: 1989-90-93, April: 1985-
87-98, July: 1980-85-94, October: 1983-98-99). Contour inter-
val is 20m. Solid line is positive anomalies and dashed line is
negative anomalies.
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Fig. 7 Pressure differences by low zonal index years
mean minus 2lyears mean at 500hPa geopotential height
field in four seasons(January: 1980-81-85, April: 1995-96-97,
July: 1982-91-93, October: 1988-91:97). Contour interval is
20m. Solid line is positive anomalies and dashed line is
negative anomalies.
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Fig. 8 The yearly variation of zonal index(m) over
planetary wave fields in January. Solid line is yearly varia-
tion of zonal index, straight line is approximation line by
least-squares method, and dashed line is 3 years moving
average.
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Fig. 9 The yearly variation of zonal index(m) over
planetary wave fields in April. Solid line is yearly variation
of zonal index, straight line is approximation line by least
-squares method, and dashed line is 3 years moving average.
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Fig. 10 The yearly variation of zonal index(m) over
planetary wave fields in July. Solid line is yearly variation
of zonal index, straight line is approximation line by least
-squares method, and dashed line is three years moving
average.
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Fig. 11 The yearly variation of zonal index(m) over
planetary wave fields in October. Solid line is yearly varia-
tion of zonal index, straight line is approximation line by
least-squares method, and dashed line is three years moving
average.
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Table. 1 The 2lyears mean zonal index (m) and trend index (m/yr.) over whole Northern Hemisphere and
planetary wave fields in four seasons at 500hPa geopotential height field.

January April July October
average |trend index| average [trend index] average [trend index| average [trend index
Whole Area | 311 | 08 265 | -14 | 211 | -02 | 334 | -04
East Asia 230 | 12 | 289 | -1.2 | 160 | 10 339 | 06
535@.?30%'% 312 | 10 262 | -26 | 216 | -04 | 341 22
mmomefica 451 | 28 283 | -16 | 287 | -34 | 381 | -08
Europe 285 | -16 | 199 | 04 | 203 | 1.0 282 | -34
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