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Abstract This paper commemorates the 100th anniversary of academician Ye Duzheng’s birth and his great
contributions to the development of atmospheric dynamics. The theory of energy dispersion of Rossby waves proposed
by Prof. Ye Duzheng (or Yeh T. C.) in the 1940s has not only been widely applied in weather forecasting, but also
initiated research on the dynamics of quasi-stationary planetary waves. Under the enlightenment and guidance of the
theory of energy dispersion of Rossby waves, important advances in the study of planetary wave dynamics and the
teleconnection of atmospheric circulation anomalies have been obtained. In particular, the characteristics of two- and

three-dimensional propagations of quasi-stationary planetary waves in the spherical atmosphere, as well as the East
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Asia—Pacific (EAP) and “Silk Road” pattern teleconnections of atmospheric circulation anomalies in the Northern

Hemisphere during boreal summer and the associated physical mechanisms, have been systematically studied. These

studies are briefly reviewed in this paper. Recent advances in authors’ understanding of the internal dynamical

mechanisms of the interannual and interdecadal variations of the East Asian winter and summer monsoons and climate

disasters in China, under the guidance of the theory of energy dispersion of Rossby waves put forward by Prof. Ye, are

also reviewed.
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Fig. 1 Schematic map of the EAP teleconnection pattern excited by strong

convective activities around the Philippines during boreal summer
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forced by a heating source around the Philippines in boreal summer,
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Fig. 4 Distribution of the 500-hPa height anomalies (units: gpm) over the
Northern Hemisphere in response to an idealized heating source around the
Philippines, calculated using a simple 34-layer quasi-geostrophic model
(Huang and Gambo, 1982a)
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Fig. 5 Distribution of the 500-hPa height anomalies (units: gpm) in July
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Philippines, averaged for 30 days of integration of the GCM of Institute of
Atmospheric Physics (Zeng et al, 1986)
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Fig. 6 Distributions of the correlation coefficients between EAP index defined by Huang (2004) and the 500-hPa height anomalies (contour) and surface
temperature (shaded) averaged for June—August during the period 1979-1999 [the results are from 35 IPCC-ARS (the Fifth Assessment Report of
Intergovernmental Panel on Climate Change) air—sea coupled climate models]. The solid lines (red area) and dashed lines (blue area) denote positive correlation
and negative correlation, and the color bar shows the correlation coefficients. Coupled Model Intercomparison Project Phase 5 data are available at

http://pemdi-cmip.llnl.gov/cmip5/availability.html [2015-09-02]
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Fig. 7 Distributions of the correlation coefficients between the corresponding time series of the first mode of SVD (singular value decomposition) analysis of

meridional wind fields at 200 hPa and the wave source for Rossby waves (red and blue colors indicate positive and negative values, respectively) and the

correlation coefficients between this corresponding time series and 200 hPa height fields (solid and dashed lines indicate positive and negative values,

respectively) over the Eurasian continent in July 1958-2002. The wind and geopotential height field data are from ERA-40 (The European Center for

Medium-Range Weather Forecasts 40-year Reanalysis data) (Uppala et al., 2005)
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Fig. 8 (a, b) Spatial distributions and (c, d) corresponding time coefficient series of the first and second modes of EOF analysis (EOF1 and EOF2) of

summertime (June—July—August, JJA) rainfall in eastern China for 1958-2011. The solid and dashed lines in (a, b) indicate positive and negative values,

respectively; EOF1 and EOF2 explain 12.2% and 8.9% of the total variance, respectively
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Fig. 9 Distribution of summertime 500-hPa height anomalies (units:
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gpm) over East Asia regressed by the time coefficients of EOF1 of
summertime 500 hPa height for 1958-2011. Solid and dashed lines indicate
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confidence level are shaded; geopotential height field data are from the
NCEP/NCAR (National Centers for Environmental Prediction/National
Center for Atmospheric Research) reanalysis dataset (Kalnay et al., 1996)
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Fig. 10 Wavelet analysis of the EAP index calculated using the 500 hPa height from NCEP-NCAR reanalysis data (Kalnay et al., 1996), based on definition
of Huang (2004), The contour in the left panel is wavelt spetral power and the areas beyond 95% confidence level are shaded; the horizontal coordinate in right

panel represents Fourier spectral power
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Fig. 11 Distribution of summertime (JJA) rainfall anomalies (percentage) averaged for 110°~120°E in eastern China with latitude and time. The solid and
dashed lines indicate positive and negative anomalies with interval 0.1, respectively. The precipitation data are from the datasets of 756 observational stations in

China
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T ] 2 ZRAR R T 5 UK VR 9 5 A s AR AR B AR 4k 5%
M) PR 5T o
6.1 XTIFKEFTEEETER=ZHEENE

REURENETLENTFEMAHR

RWAZERATAZERN, BT A FERERRAL
b, B AL R K I S I AEBR AR AL, T
HAEG 4R AR W T VKA K E, 40 2008
F1H, MTRIAFERNRT, REMRE. FEhA
HE R DR A T ORI T UK IR K E, IR T
1500 Z{CTTIA TR (HRIESE, 2014).

KR4 KRB AR A 5 b BR A T Ut e
WAT BT = 4 KL IR S0 3 A B e 35 %
PIM5%. Chen et al. (2003, 2005), [0 5
(2005) $EHIbBRA Tk e HAT B A = 4R
& 3% (7 PR S 3 A6 4 B I8 1) ] b A7 AE S A
P32 AR, I 2R WA 28 JRVAE e A8 S5 JE 5%
Wi, AlAT 4G s bR FIE5R, R Tk
55, 0PI 2 T U AT ALK M b
B PR E, AR A T R A X
XL TP 1 AL R85 s AR, il b 3859
MM ZE 9% St om, 2EXHREAE T s v e w47
LU T AR 2 U DA i R DX e I & X
AR T AL A, i i B b T PR
(AL I 9k 59

TOORIESE (2007) WFST T AL Bk AUl e AT
SR AT = YRR b5 AR A R 2R 4 28 XA
BrAZ AL, R AT T 2005 AEAZE (2005
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E 12 H% 2006 42 H) F12006 fE4Z (2006 4

12 A% 2007 £ 2 A) RWAMRR W Sk e

WATBPIEENI 5 & . 2005 FEAZ L3R A PHRRE

1 7 R b DX 2 PG A1 ST RN 2R 0 M XA B A R

I Rl S bR R, b m R A <

IR ARG 2°C 2, BT 2K, RIEFEmEL

W, ST RETEIL. RACHX DALY

XK LE ML 1 2006 F47, MPFHERE

1 7 R b DX B PG A1 1 ST RN 2R 0 H XA B A R

B R RS 5 - M X 3 DU /R, A

P iy 2°C 22, LT BEA, FREPILRIEdL

HiL X A2 B L AR 2D 50% DL F, B AR B AT

TR DX K R D
2005 4755 2006 AR KR A2 0%

(R BH I 22 e 0 I AR A 2R b P BRI s AT ALK

MG sh 22 %V C. Kl 15a F1 15b 2051l 2005

AERT 2006 TR BRUE E AT BN E-P i

MILHE 534 o IEWE] 15a s, 2005 F4- 2k}

BRUE I WAT R BE A RARE,  RIME AT R

Wt FAL R B FOUE R, LA R S TAT AR

E-P WA mAi i E . BERA N, e

BT 2 R B2 AT AL B-P Ol AR Sk

559, BPAREChag, XoE T AL a2y,

[Tz s i | PN TS s TR (S RS R A=y E R a

&, IFHR AR AT R 5. & 15b s,

2006 ALY BRIE T HAT R BRI A = AE L, B

S8 HE AT BT AR 26 I 3 A 7 21K 403 52l X6 3t

J& b)zstng, HaE R PHCTAT R B E-P il AE R

W XOE Y BRSO, TR A R X

S ER . FEATEM E-P BRSNS, RAEAL

hnsi, X G T GRS N, TR e S

TGS, MTANH] T DAL RN =y e R R e Itk

R AZE BIITS » X PR AL BRI AT A

WIE BN I 25 A ] LU ] 15¢ B2 A 2,

62 XTIFRZEFTHEERFITERZEHELENE
RIFTZ U REFRTZ TR MAHR
Huang and Wang (2006). Wang et al. (2009) f{]

WFFUR I T 2R A= AN AT I B A R4k, 1

HABERFERBEAR L. M 20 tHhad 70 F40F] 21

ey, TEXFSISD T IR SRR IR

Ao AE 1976~1987 MM, AR A=K ok, X

V] 2 2/ k(i A1, T 2% 2 S0 o AR AR i

% MMAE 1988~1998 MR, AR AZ K IWTY,

P ] A S ki g v, FE R R AR B S AR D
R4 HAE, fE 1999~2012 4[], RIA
ZE MGG s g AR ], ARSI O AT
W AR A, 6T e T IRBE, AR AE—
BB AR e AL 5 8, A ZE AR BR AR A0 N
3~4a JHIIAR L 2~8 a JHI] (HEZEMEAE, 2014),

BOORMESE (2014) WEHUREH: RAAE 20 fiE4l
80 AEAR A AT 90 AEAR AR M A& KUK AE AR B AR
P 5 A6 BR AR UE 8 AT AL I B AR AR B AR
B VIR - ] 16a— 43752 1976~1987 4, 1988~
1998 4EFI 1999~2012 4F H[m] V34 (1) A& 2= A6 - 2k
1~3 YA e e W AT R SIS A .
16a W LAEH: 7 1976~1987 MR, Jb k4=
HEE HAT IR AE 60°N P b2 Uikl 5 B AL 3
ULE R, T IRER I AR R R A Bz b
S5, XG5 T A6 Ekm e B X A A A
PURZATE B E-P OSSR, e R G
X X E T FEAT AN E-P Ol
R JEH, ME 16b nfLIEF]: 7E 1988~1998
R, bR AR AT AR R A T AR
fh, S5 16a #HHLES, 1988~1998 4EMH], JbFEk
K TEWEE WAT B AT A L IX B VR AR g
FERBREZ L 1976~1987 AF 18] & 2= (1AL 1% A%
559, 10AE R G X SR A v S AR PR A E
X Fasiim 2 LR 1976~1987 4 W10 (44 4%
ARG, X5 T 1988~1998 4 1] A& ik e i
AT E-P Il =AM 2h B HL X = R A b 1976~
1987 AE IR FE 57259, RIAT IE MRS 22, 1/
Py s X 2SR R W AT AR I E-P Il R
WHALLE 1976~1987 M 1M ECR S, RIA 7
RIECRE 2. oAb, 1EanE 16¢ Fizn, {E 1999~2012
TEIIE A A2, b BkiE i W AT BB AR = A
b DR A AR b g T b A B SR, T AR R AT
Hby DX T8 o A 26 T A R B A B2 X 0 2 B2
NAREG, X G1E T bRk 2l B X 2
PULAAT R E-P Il E R A L 1988~1998 4
[ & 24508, TERIPCRF L O 2 . B2AT A
W B-P Ol AR EC ARG, 1K1 T A R 26 X
A E-P OB RS 2, A AL A
A 1EM E-P I B HUE 2.

IR R T 20 tHad 70 FEARLIORIE R
Uk AT IR R R AR T IR R A AR B
Ak, G R T HEE HAT AL E-PIE 4R SR
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AR Cid); YORHIKE NCEP/NCAR 40 Hr%tkl (Kalnay etal., 1996)
Fig. 15 The distributions of the E-P fluxes (multiplied by Xp™ for displaying purpose) (vectors, units: m> s %) of quasi-stationary planetary waves for
wavenumbers 1-3 and their divergences (shaded, units: m? s d”') over the Northern Hemisphere in the winters of (a) 2005 (December 2005 to February 2006)
and (b) 2006 (December 2006 to February 2007), and (c) the difference between them. Solid and dashed lines indicate positive (divergence) and negative

(convergence) of planetary wave E-P fluxes, respectively. And the divergence/convergence regions of the E-P flux are shaded with red/blue colors. The datasets

are from the NCEP/NCAR reanalysis dataset (Kalnay et al., 1996)
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Fig. 16 Same as Fig.15, but for the composite distributions of E-P fluxes (Xp™) of quasi-stationary planetary waves for wavenumbers 1-3 and their

divergences
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G AR B —R A AR, W AT K
E-P 3 HUE AR OR 5 R AR A& Z= 26 ) P39S
WAL . 1988~1998 “E I & Z 24 M X I
PHEE AT AL E-P Al AR EUN e DR TP v
PRI, T AE @B X s v s W AT AL E-P
WA IR TR TP RS, X1
1988~1998 4 Hi[i] &= b %8 (AO) M 1976~
1987 AR A H] 1R 7457 AH AR A IEAZ AR SR, 1999~
2012 4F P 5] {4 v 4 15 i DX 2 ofe s 5 47 A2 0 B-P i
AR T I 0E kTS, 17 R A
M DX b v AT B B-P R AR B s e T
PP RN, X AL 1999~2012 4R 42
) AO I 1988~1998 4FHH ] ) IEAAH SLAR B 1 47
FHo AO AR T AR A ZE KU 5 59 A R K
2, W4 Gong et al. (2001) A1 Wu and Wang (2002)
PIETE, #7542 AO FaECh 1, MNAFEATRIA
TRt 2, #EF A0 FREUNIE, WHZHEA
ZRVAZE NG Kk, RIPAZFERE 1976~
1987 fEWIAIR SR, 78 1988~1998 4FWIHARSS, M
7E 1999~2012 AEHIA] 40428 XN 554850, {H
IS 39428 XU B 38 AN 1976~ 1987 £E &2 X5

7 RNt

ASCEFARPBT T 564 FrdE ¥ Rossby 5
HE B AT V0 0 fE 52 W AT B B AE BR TR 4
AN = EALRR R AL O TURIHESD A LA AR L 4
7 WA e AAEACRR A2 A0 P 3l ) A ML 5 1) ) ik
AGISHEM . SCRRH: OGRS 20 D 40 R4
P i 1Y) Rossby ¢ RE R IE ANHES) T HEE
AT BPAEERIOR U e R AL WL, D fif
BRI 0 B A G I ML B e P 1t T ) 2
it i FLAFES) T HERE AT PR RR R = YA
FERAIOBTIE, 2= 5 PR AN AR R R
HHLBE MBI SOE T Bl JFH, SChidal
THAEMSEA T i) Rossby I RER AL 1) 5
GUN, BAMERWE . KN E . L5
IF B AAEACER 22 A0 (8 A B 75 2 HLBEAE 5T B B
FHBERE, Rl kT AU A28 7 AL 35 1Y) EAP
RURERH AT A W26 [ A 4% 1) “ Silk Road ” AU REA
FKIEE B AAEACER 22 4k BL b & 2= 1l 8 W AT B =
2 A1 3 T TR A B AR AR PR A2 A0 S RS R W &
WAL AT T o

P RERAMAUR WA sh Jy & p — A B

7o O o G BN 7 | WA R = NG B2 10 £ B
(PIIFST,  ATTTHES) AN S 8 T 9 AT AL 1) — 4 fn
SHERRTIAL IR S) 17 T LA R G 180 T R4 &
ZENAR N B )2 . S ET, XA IEEA
Wr R AR, EdiE— 2N BRI 2
A, AR 2R BRI R B i)
N, T ELAE By X 5 R AR A AR B
AR R N AT R, g AERAE R & X
T8k B S AT T A e ) 2R T )R] BL G Lk — A
P RES (TD ) s, HfH, K< Rossby ¥
RE AL ARG N, AN[A] Rossby P H1IHIIELR
PEAH EAE & o) AT B T 10— B IR AT

2% 3Hk (References)

Andrews D G, McIntyre M E. 1976. Planetary waves in horizontal and
vertical shear: The generalized Eliassen-Palm relation and the mean zonal
acceleration [J]. J. Atmos. Sci., 33: 2031-2048.

Charney J G, Drazin P G. 1961. Propagation of planetary-scale disturbances
from the lower into the upper atmosphere [J]. J. Geophys. Res., 66:
83-109.

Chen Guosen, Huang Ronghui. 2012. Excitation mechanisms of the
teleconnection patterns affecting the July precipitation in Northwest
China [J]. J. Climate, 25: 7834-7851.

Chen Guosen, Huang Ronghui, Zhou Liantong. 2013. Baroclinic instability
of the Silk Road pattern induced by thermal damping [J]. J. Atmos. Sci.,
70: 2875-2893.

Chen W, Takahashi M, Graf H F. 2003. Interannual variations of stationary
planetary wave activity in the northern winter troposphere and
stratosphere and their relations to NAM and SST [J]. J. Geophys. Res.,
108 (D24): 4797, doi:10.1029/2003JD003834.

Chen W, Yang S, Huang R H. 2005. Relationship between stationary
planetary wave activity and the East Asian winter monsoon [J]. J.
Geophys. Res., 110: D14110, doi:10.1029/12004JD005669.

PRI, BHORME. 2005, Jb4-BRA&ZME 2 W AT RPN = Y Fl K ILAE R
t [J]. KAEFR, 29: 137-146.  Chen Wen, Huang Ronghui. 2005.
The three-dimensional propagation of quasi-stationary planetary waves in
the Northern Hemisphere winter and its interannual variations [J].
Chinese Journal of Atmospheric Sciences (in Chinese), 29: 139-146.

Dickinson R E. 1968. Planetary Rossby waves propagating vertically
through weak westerly wind wave guides [J]. J. Atmos. Sci., 25:
981-1002.

Edmon M J Jr, Hoskins B J, McIntyre M E. 1980. Eliassen-Palm cross
sections for the troposphere [J]. J. Atmos., Sci., 37: 2600-2617.

Eliassen A, Palm E. 1961. On the transfer of energy in stationary mountain
waves [J]. Geophys. Publ., 22: 1-23.

Enomoto T, Hoskins B J, Matsuda Y. 2003. The formation mechanism of the
Bonin high in August [J]. Quart. J. Roy. Meteor. Soc., 129: 157-178.

Gong D Y, Wang S W, Zhu J H. 2001. East Asian winter monsoon and
Arctic oscillation [J]. Geophys. Res. Lett., 28: 2073-2076.



N W 40 3%

20 Chinese Journal of Atmospheric Sciences

Vol. 40

Hoskins B J, Karoly D J. 1981. The steady linear response of a spherical
atmosphere to thermal and orographic forcing [J]. J. Atmos. Sci., 38:
1179-1196.

Hoskins B J, Simmons A H, Andrews D G. 1977. Energy dispersion in a
barotropic atmosphere [J]. Quart. J. Roy. Meteor. Soc., 103: 553-567.

Hsu H H, Lin S H. 1992. Global teleconnections in the 250-mb
streamfunction field during the Northern Hemisphere winter [J]. Mon.
Wea. Rev., 120: 1169-1190.

Hsu H H, Lin S M. 2007. Asymmetry of the tripole rainfall pattern during
the East Asian summer [J]. J. Climate, 20: 4443-4458.

Huang Gang. 2004. An index measuring the interannual variation of the East
Asian summer monsoon—The EAP index [J]. Adv. Atmos. Sci., 21:
41-52.

Huang R H, Gambo K. 1982a. The response of a hemispheric multi-level
model atmosphere to forcing by topography and stationary heat sources.
Part I. Forcing by topography [J]. J. Meteor. Soc. Japan, 60: 78-92.

Huang R H, Gambo K. 1982b. The response of a hemispheric multi-level
model atmosphere to forcing by topography and stationary heat sources.
Part II. Forcing by stationary heat source and forcing by topography and
stationary heat sources [J]. J. Meteor. Soc. Japan, 60: 93-108.

Huang R H, Gambo K. 1983. The response of a hemispheric multi-level
model atmosphere to forcing by topography and stationary heat sources
in summer [J]. J. Meteor. Soc. Japan, 61: 495-509.

RN, ORI = B0, 1983, ST AT BoE WAT AL SR 5 — B e
IOWFFT (0], EFRLE B H, 26: 940-950. Huang Ronghui, Gambo K.
1983. On other wave guide in stationary planetary wave propagations in
the winter Northern Hemisphere [J]. Science in China (in Chinese), 26:
940-950.

Huang R H, Li W J. 1987. Influence of the heat source anomaly over the
western tropical Pacific on the subtropical high over East Asia [C]// Proc.
International Conference on the General Circulation of East Asia.
Chengdu, China, 40-45.

SR, AYint. 1988, BT U KSTVE LA I RIE R0 R B
BRI AAGHY e S RS I S AL [0, RAURE2E, 12 (s1): 107-116.
Huang Ronghui, Li Weijing. 1988. Influence of heat source anomaly over
the western tropical Pacific on the subtropical high over East Asia and its
physical mechanism [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 12 (s1): 107-116.

Huang R H, Lu L. 1989. Numerical simulation of the relationship between the
anomaly of subtropical high over East Asia and the convective activities in
the western tropical Pacific [J]. Adv. Atmos. Sci., 6: 202—214.

Huang R H, Sun F Y. 1992. Impacts of the tropical western Pacific on the
East Asian summer monsoon [J]. J. Meteor. Soc. Japan, 70 (1B): 243—
256.

Huang Ronghui. 1992. The East Asia/Pacific pattern teleconnection of
summer circulation and climate anomaly in East Asia [J]. Acta Meteor.
Sinica, 6: 25-37.

Huang Ronghui, Wang Lin. 2006. Interdecadal variation of Asian winter
monsoon and its association with the planetary wave activity [C]// Proc.
International Symposium on Asian Monsoon, Kuala Lumpur, 126.

Huang Ronghui, Chen Jilong, Huang Gang. 2007. Characteristics and

variations of the East Asian monsoon system and its impacts on climate

disasters in China [J]. Adv. Atmos. Sci., 24: 993-1023.

Huang Ronghui, Chen Jilong, Wang Lin, et al. 2012. Characteristics,
processes, and causes of the spatio-temporal variabilities of the East
Asian monsoon system [J]. Adv. Atmos. Sci., 29: 910-942.

BESERE, XK, 3. 2013, 20 20 90 A [ AR B R K AR I
) LFAQBR AR AL R AE S 3 e [0 BRI, 58 617-628.
Huang Ronghui, Liu Yong, Feng Tao. 2013. Interdecadal change of
summer precipitation over eastern China around the late 1990s and
associated circulation anomalies, internal dynamical causes [J]. Chinese

Sci. Bull., 58: 1339-1349.

HHUEE W AT R WEF) KR HTTSE ). KR, 310 1033-
1048. Huang Ronghui, Wei Ke, Chen Jilong, et al. 2007. 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 [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 31: 1033-1048.

BERNE, WRBR Iz, BN, 5. 2006, r[E A< B = R K 1 v AR R UIR
MR 0], KA R, 30: 545-560. Huang Ronghui, Chen Jilong,
Huang Gang, et al. 2006. The quasi-biennial oscillation of summer
monsoon rainfall in China and its cause [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 30: 545-560.

TEONE, XK, S, 25 2014, 20 40 90 SEAUR AR WA F RAER bR
AACHERAE A B kI 0] KRN, 380 627-644. Huang
Ronghui, Liu Yong, Huangfu Jingliang, et al. 2014. Characteristics and
internal dynamical causes of the interdecadal variability of East Asian
winter monsoon near the late 1990s [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 38: 627—-644.

Kalnay E, Kanamitsu M, Kistler R, et al. 1996. The NCEP/NCAR 40-year
reanalysis project [J]. Bull. Amer. Meteor. Soc., 77: 437-472.

Kosaka Y, Nakamura H. 2006. Structure and dynamics of the summertime
Pacific—Japan teleconnection pattern [J]. Quart. J. Roy. Meteor. Soc., 132:
2009-2030.

Kosaka Y, Nakamura H. 2010. Mechanisms of meridional teleconnection
observed between a summer monsoon system and a subtropical
anticyclone. Part I: The Pacific-Japan pattern [J]. J. Climate, 23:
5085-5108.

Kosaka Y, Xie S P, Nakamura H. 2011. Dynamics of interannual variability
in summer precipitation over East Asia [J]. J. Climate, 24: 5435-5453.

Li Z J, Ji L. 1997. Efficient forcing and atmospheric teleconnections [J].
Quart. J. Roy. Meteor. Soc., 123: 2401-2423.

Lin Z D, Lu R Y. 2008. Abrupt northward jump of the East Asian
upper-tropospheric jet stream in mid-summer [J]. J. Meteor. Soc. Japan,
86: 857-866.

Longuest-Higgins M S. 1964a. On group velocity and energy flux in
planetary wave motions [J]. Deep-Sea Res. Oceanogr. Abstr., 11: 35-42.
Longuest-Higgins M S. 1964b. Planetary waves on a rotating sphere [J].

Proc. Roy. Soc. London , 279: 446—473.

Longuest-Higgins M S. 1965. Planetary waves on a rotating sphere. Part Il
[J]. Proc. Roy. Soc. London , 284: 40-68.

Lu R Y, Oh J H, Kim B J. 2002. A teleconnection pattern in upper-level

meridional wind over the North African and Eurasian continent in



13 BOORWESE: M\ Rossby % ft S AL G BV € W AT IR 3 1 E R 7T W & R
No. 1 HUANG Ronghui et al. Development from the Theory of Energy Dispersion of Rossby Waves to Studies on ... 21

summer [J]. Tellus, 54: 44-55.

Lu R. 2004. Associations among the components of the East Asian
summer monsoon system in the meridional direction [J]. J. Meteor. Soc.
Japan. 82, 155-165.

Lu R, Li Y, and Dong B. 2006. External and internal summer atmospheric
variability in the western North Pacific and East Asia [J]. J. Meteor. Soc.
Japan, 84, 447-462.

Matsuno T. 1970. Vertical propagation of stationary planetary waves in the
winter Northern Hemisphere [J]. J. Atmos. Sci., 27: 871-883.

Matsuno T. 1971. A dynamical model of the stratospheric sudden warming
[1]. J. Atmos. Sci., 28: 1479-1494.

Nitta T S. 1987. Convective activities in the tropical western Pacific and
their impact on the Northern Hemisphere summer circulation [J]. J.
Meteor. Soc. Japan, 65: 373-390.

Sardeshmukh P D, Hoskins B J. 1988. The generation of global rotationly
flow by steady idealized tropical divergence [J]. J. Atmos. Sci., 45:
1228-1251.

Simmons A J, Wallace J M, Rranstator G W. 1983. Barotropic wave
propagation and instability and atmospheric teleconnection patterns [J]. J.
Atmos. Sci., 40: 1363-1392.

Rossby C G. 1939. Relation between variations in the intensity of the zonal
circulation of the atmosphere and the displacements of the semi-
permanent centers of action [J]. J. Mar. Res., 2: 38-55.

VR, ILBE. 2006 PRI PP MR H R PG LBk [9].

AL #3), 17: 513-525. Tao Shiyan, Wei Jie. 2006. The westward,
northward advance of the subtropical high over the west Pacific in
summer [J]. J. Appl. Meteor. Sci. (in Chinese), 17: 513-525.

Uppala S M, Kallberg P W, Simmons A J, et al. 2005. The ERA-40
re-analysis [J]. Quart. J. Roy. Meteor. Soc., 131: 2961-3012.

Wallace J M, Gutzler D S. 1981. Teleconnections in the geopotential height
field during the Northern Hemisphere winter [J]. Mon. Wea. Rev., 109:
748-812.

Wang Lin, Huang Ronghui, Gu Lei, et al. 2009. Interdecadal variations of
the East Asian winter monsoon and their association with quasi-stationary
planetary wave activity [J]. J. Climate, 22: 4850-4872.

Wu B Y, Wang J. 2002. Winter Arctic oscillation, Siberian high and East
Asian winter monsoon [J]. Geophys. Res. Lett., 29: 3134, doi:10.1029/
2002GL015373.

Ye H, and Lu R. 2011. Subseasonal variation in ENSO-related East Asian
rainfall anomalies during summer and its role in weakening the
relationship between the ENSO and summer rainfall in eastern China
since the late 1970s [J]. J. Climate, 24, 2271-2284, doi:10.1175/2010JCL
13747.1.

Yeh T C. 1949. On energy dispersion in the atmosphere [J]. J. Meteor., 6:
1-16.

Zeng Q C,Yuan C G, Zhang X H, et al. 1986. A global grid point general
circulation model, short- and medium-range numerical weather prediction

[C)// The WMO/TUGG NWP Symposium, Tokyo, 424—430.



