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The East Asian Winter Monsoon Anomalies in the Winters of 2005 and
2006 and Their Relations to the Quasi-stationary Planetary
Wave Activity in the Northern Hemisphere
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Abstract The NCEP/NCAR reanalysis data are used to analyze the difference between the surface air-temperature
in middle and high latitudes over the Eurasian continent and the East Asian winter monsoon in the winters of 2005
and 2006 (December — February) and their relations to the quasi-stationary planetary wave activity during these two
winters. The results show that the surface air-temperature in middle and high latitudes over the Eurasian continent
was below normal, and the East Asian winter monsoon (EAWM) was strong in the winter of 2005; but in the win-
ter of 2006, the surface air-temperature was above normal and anomalously warm winter occurred in this region, and
the EAWM was weak. The results also show that the obvious difference of the EAWM between these two winters is

closely associated with the Arctic Oscillation (AO), and also the opposite variability of the Northern Annular Mode
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(NAM). In the winter of 2005, the polar front jet stream over high latitudes of the Northern Hemisphere was
weaker while the subtropical jet stream was stronger. This caused the stronger Siberian high and the Aleutian low,
thus, the EAWM was strong. However, in the winter of 2006, the polar front jet stream over high latitudes of the
Northern Hemisphere was stronger; while the subtropical jet stream was weaker, causing the weaker Siberian high
and the Aleutian low, thus, the EAWM became weak. Furthermore, the physical mechanism of the difference of
the boreal climate and the EAWM between these two winters is dynamically discussed further from the difference of
quasi-stationary planetary wave activity. The results show that the planetary wave activity index (PWA index) over
the Northern Hemisphere in the winter of 2005 was negative, i e. , low PWA index, the propagation of quasi-sta-
tionary planetary waves into the stratosphere over high latitudes of the Northern Hemisphere was strong, while its
propagation into the upper troposphere over low latitudes was weakened. This caused an anomalously strong conver-
gence of E-P fluxes of quasi-stationary planetary waves over high latitudes of the Northern Hemisphere and an a-
nomalously strong divergence of the E-P fluxes over low latitudes, which led to weakening of the polar front jet
stream and strengthening of the subtropical jet stream in the winter of 2005. Oppositely, in the winter of 2006, the
PWA index over the Northern Hemisphere was positive, i. e. , high PWA index, the propagation of quasi-stationary
planetary waves into the stratosphere over high latitudes of the Northern Hemisphere became weak, and its propa-
gation into the upper troposphere over low latitudes was strengthened. This caused an anomalously strong diver-
gence of E-P fluxes of quasi-stationary planetary waves over high latitudes of the Northern Hemisphere and an a-
nomalously strong convergence of the E-P fluxes over low latitudes, which led to strengthening of the polar front jet
stream and weakening of the subtropical jet stream in the winter. Therefore, due to the difference of quasi-stationa-
ry planetary wave activity between these two winters, the EAWM in the winter of 2006 was different from that in

the winter of 2005.
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Distributions of the seasonal mean surface air-temperature anomalies in the Northern Hemisphere during the winters of (a) 2005

(Dec 2005 - Feb 2006) and (b) 2006 (Dec 2006 — Feb 2007) and (c) their differences. Units: ‘C. The climatological mean surface air-tem-

perature for 30 winters from 1971 to 2000 is taken as the normal. The contour interval is 2°C and the areas with negative anomalies are shaded
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Fig. 2 The differences of monthly mean surface air-temperature in the Northern Hemisphere between the winters of 2006 and 2005: (a)

Dec; (b) Jan; (¢) Feb. Units; “C. The contour interval is 3°C and the areas with negative values are shaded
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Fig. 3 Distributions of seasonal mean precipitation anomaly percentages over China for the winters of (a) 2005 (Dec 2005 - Feb 2006) and

(b) 2006 (Dec 2006 = Feb 2007). The climatological mean monthly precipitation over China for 30 winters from 1971 to 2000 is taken as the

normal. The solid and dashed lines indicate positive and negative anomalies, respectively. The contour interval is 25% and the areas with

positive anomalies over 25% are shaded

RS, A 300 hPa & 1) R a2 3L, B4
AT A Wu fil Wang " (5T, 404 2K
(EAWM) #5 $05 7910 A 30 &5 48 80 1R 4 19 41
X, BATZE A A 0. 8, X UL EAWM 4%
BT AR G- 1 8 5 0 4 2 X BE A PR AR . )
I, ABFGE 51 Wua il Wang ! 7E 2002 4F fif &
AR 4 25 R B2 4 80, 8 SUR T 4 2 XU HE 4K

(I,) MU 20°N~70°N 21 AR EEH (JAJBE 2. 5°) Ay
110°E 5 160°E Zi[a) br AL i V- 10 SR 25 2 F0, B
FIATF 2R,

oM

Iw N t:1948,1949a"'32006 (:/H\: 59 45'5)

(D
/\EP’



6 34 PORMESE . ARIE. 2005 41 2006 4F4Z= U5 SRS HERE W AT BT S G R

No. 6

HUANG Rong-Hui et al. Research on the East Asian Winter Monsoon Anomalies in the Winters . . . 1039

21
M = Z (Po1ocE — Poaeocr) st = 1,2, ... 421,
i—1

X, pos e po. s A 110°E Fil 160°E 4
Z (12 H~TF—4EM 2 ) Pk, M, H
1948~2006 4F K —4FE 4% (12 A~TF—4 2 A)
110°E #1 160°E WP TAE 2275 20°N~70°N i 21
AN Z A, M R 1948~2006 442 M, 1)
BE IR, 10 om A M, T2, @ TR 20°N F|
TO°N I 21 AN (IR 2. 5% . By L. fiE
fHAK . X FRBA VYR & 5 B B8 IR 2 221
T
3.2 2005 ££F5 2006 FLEFERTEFXHEF
FHITARR 2005 424 7R 2006 4= ZR D
DI T BRI, 1XoE 5 X AR 4 =L
LRI LB VIAHOC, FEE 5 AR A 2 KUY A PRz
b K. R, A7 R AR W42 K8 Ok 2 M
XWAFERAZER L, B4 ZFA (D XA
NCEP/NCAR F43 4 (%) ¥ - 1 < RT3 R
WA ZE KR FEFR B A PR AR Ak . AL 4 W] DL BIR
WA TR WA R RAEBR AR A, 1 H AT AR KRR
PrAsfl . FRilJe NI 4 o] LI B 2005 45 2006 45
KR AR A 20 KR BE R BOR AR K 22 5], 2005 4
A7 (2005 4F 12 F ~2006 4F 2 H) 7574 28 Kok
JEFEBUR IR, KK 0.8, X EH] 2005 4E4FHRK
MEACZE XU 5 T 2006 4442 (2006 4F 12 ~
2007 4F- 2 H) ARWAZ X JE 8 ECA AR i, K
238 —0. 8, XFKH] 2006 442 442 WU 55
2005 455 2006 4F AR W42 KU AR 4L 5 22 51l ]
D UL M 52 B3 R A A 2 P T T T SO R i B

3.0

2.0

1950 1960 1970 1980 1990 2000 2010
Year
P4 1948/1949~2006/2007 44 ZE Y 7R T4 = WUHE B 4F b
A, MZFR 9 11
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Fig. 5 Distributions of the seasonal mean sea level pressure anomalies over the Northern Hemisphere for the winters of (a) 2005 (Dec 2005 -

Feb 2006) and (b) 2006 (Dec 2006 — Feb 2007) . and (c) their differences. Units: hPa. The climatological mean sea level pressure over the

Northern Hemisphere for 30 winters from 1971 to 2000 is taken as the normal. The solid and dashed lines indicate positive and negative a-

nomalies, respectively. The contour interval is 2 hPa with negative values dashed.
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Fig. 6 Distributions of the seasonal mean anomalous wind fields
at 850 hPa over East Asia, Northeast Asia and the western Pa-
cific for the winters of (a) 2005 (Dec 2005 - Feb 2006) and (b)
2006 (Dec 2006 — Feb 2007), and (c) their differences. The cli-
matological mean wind field at 850 hPa over the Northern Hemi-

sphere for 30 winters from 1971 to 2000 is taken as the normal
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