Kot @

CHINESE JOURNAL OF ATMOSPHERIC SCIENCES

FIT—AIL K FFFTEESERR S NEES T
INF SOk FRP TR
Dynamic Properties of Sea Level Pressure Field in East Asia—Northwest Pacific

SUN Yu HAN Lin LI Jianping DING Ruiqiang
TELR IR BE View online: https:/doi.org/10.3878/1.issn.1006-9895.2103.20254

IERTRE RSB i X ZE  Articles you may be interested in

B ATALKFFHEETARESSELXR

Relationship of Intraseasonal Variations of Atmosphere and Ocean in the South China Sea and Tropical Western North Pacific

AR, 2018, 42(4): 707 hitps:/doi.org/10.3878/j.issn.1006-9895.1712.17210

B KT it X & RIME7 R T 7 5

Projection of Typhoon—Related Environmental Fields in the Western North Pacific

KAFFFE. 2020, 44(3): 552 https://doi.org/10.3878/1.issn.1006-9895.1912.19168

FERESERNRENGERURBAEAILKFENERKFEREXNTHEZRE M0
SST Bias over the Northwest Pacific in Oceanic Data Assimilation Experiments with the Interdecadal Climate Prediction System IAP DecPreS and Its

Impacts on the Asian Summer Monsoon Simulation

KARF. 2019, 43(3): 498 https://doi.org/10.3878/1.issn.1006-9895.1809.18133

BEREF RN AL K i ESEEERFHE
Ocean—Atmosphere Interaction Characteristics over the Northwestern Pacific Simulated by an Ocean Data Assimilation System Based on the Coupled

Model FGOALS-s2

KR, 2019, 43(3): 467 https://doi.org/10.3878/.issn.1006-9895.1806.18146

AL K EFRFRIET S 2 R XU K RS T
KEFRIF. 2019, 43(6): 1329 hitps://doi.org/10.3878/j.issn.1006-9895.1903.18213

B A MR ATSENREINSEFHERRESSERETUNXR
Climatological Characteristics of Lightning Activity within Tropical Cyclones and Its Relationship to Cyclone Intensity Change over the Northwest Pacific

KR, 2017, 41(6): 1167 https://doi.org/10.3878/j.issn.1006-9895.1704.17102

KEMIE ARG, 3

L HEIEE

am


http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2103.20254
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1712.17210
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1912.19168
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1809.18133
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1806.18146
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1903.18213
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1704.17102

546 B4 1 1) NI T Vol. 46 No. 1
2022 41 H Chinese Journal of Atmospheric Sciences Jan. 2022

FhFE, TRk, 2R, 5. 2022, R W—PE A6 T T AR A 30 JIREE 28 (3], KAURHE, 46(1): 70-82.  SUN Yu, HAN Lin, LI Jianping, et

al. 2022. Dynamic Properties of Sea Level Pressure Field in East Asia—Northwest Pacific [J]. Chinese Journal of Atmospheric Sciences (in Chinese),

46(1): 70—82. doi:10.3878/j.issn.1006-9895.2103.20254

RIF—A b K iF g ESRIEZRE AFFIES T

>, ] 1 v 2 b 3
IE k! FAF THE
1A s B TR RS, Kl 610225
2 W EHEVE RSP SR E TSR =, i 266100
3 b RIS KSR FE 5 R IR AE S E X E ALK =, Jbat 100875

W E ARU—VACK PR X P I AU B R B TR E R R RIHRAEHE, 3 RS KRR, <
ERGHHEERMRS. [SMERGENIRBEEAE RERmM. Kk, AR T—F 0K T3 X TSR
BB 2SR RRAE , o TR R E M RS S TR BT R o N T AR S T S A AT IR N AL, 3C
R T — B 7R R e E A B P T AR 5 T RN BERT Fa AR R 4 AR R S . R 4R RAE T R
Bl FHUETERH 2 ) R RO, R R e SE M RAE T HUl 75 R B (8] RS E R, e AR A OB T T
SRR EITFRBER GEED 1R AR AR FER/DNIEFME S TR RS RN N R, FFA T %X i
SEHAEBMA RN R E . EELIRR: (D I PEAERSF R EARERER, XROE AR RN
IRERDY: [RLMHR—, BHEE LSRR ERA R LR IGR 0 B RRRAER Iy A AT LR
ERIFES 10d i di . (2) U FRISER R M EN . B HR RN RRIER N : 24551058 O R AR7E
BAMREL; B ERHEN: R E, FREMATE 1 d A G . (3) BER 4R RBER e 8 BH — 80N E
REFBEE: 20 D 70~90 R R R I TREESE, 90 FRARYUE BT, 2000 45930

KR RU—IIEAFE PSR BERERE BRR e KRR AR

XERE  1006-9895(2022)01-0070-13 FESES P434 XEKFRIRTE A
doi:10.3878/j.issn.1006-9895.2103.20254

Dynamic Properties of Sea Level Pressure Field
in East Asia—Northwest Pacific

SUN Yu', HAN Lin', LI Jianpingz, and DING Ruiqiang3

1 Chengdu University of Information Technology, Chengdu 610225
2 Key Laboratory of Physical Oceanography of the Ministry of Education, Ocean University of China, Qingdao 266100
3 State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875

Abstract The sea level pressure in the East Asia—Northwest Pacific region directly reflects the circulation characteristics
of the lower atmosphere, and its dynamical characteristics have considerable effects on the atmospheric circulation
situation, the evolution of the pressure system, and the development of weather and climate systems. Therefore, an in-
depth analysis of the spatial and temporal evolution characteristics of the sea level pressure field in the East

Asia—Northwest Pacific region is of great significance to improve the weather and climate forecasting in China. To
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investigate the dynamical characteristics of the daily sea level pressure field from the viewpoint of nonlinear dynamics, a
new method is used to quantitatively estimate two instantaneous indicators of the sea level pressure attractor: (1) The
instantaneous dimension and (2) the instantaneous stability. The instantaneous dimension characterizes the dispersion of
the attractor orbit in local space, and the instantaneous stability characterizes the stability of the orbit in local time, which
together characterize the instantaneous (daily) dynamical properties of the sea level baroclinic attractor. This paper studies
the different spatial and temporal characteristics of the sea level pressure field in the East Asia—Northwest Pacific region
by the correspondence between the indicator values of different sizes and the daily sea level pressure circulation field. The
main conclusions are as follows: (1) When both indicators of the sea level pressure attractor are low, the spatial
characteristics of the corresponding circulation field exhibit a single pressure structure, usually with several strong high-
and low-pressure centers facing each other at the east—west direction, while the time characteristics show that the
circulation mode can be stable for approximately 10 days. (2) Whereas, when both the indicators are high, the spatial
characteristics of the circulation field show the simultaneous existence of multiple weak pressure centers with a chaotic
spatial structure. As for the temporal characteristics, the circulation field is extremely unstable and the duration is
approximately only one day. (3) In addition, the instantaneous dimension and instantaneous stability were found to have
consistent interdecadal trends, both showing a clear downward trend from the 1970s to the 1990s, a rapidly rising trend in

the late 1990s, and fluctuating changes after the year 2000.
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Fig. 2 Lead-lag autocorrelation of the (a) instantaneous dimension and (b) instantaneous stability, and the multiyear monthly average anomalies of

the (c) instantaneous dimension and (d) instantaneous stability of the sea level pressure in the East Asia—Northwest Pacific during 1948-2019
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Fig. 3 Scatter distribution of the instantaneous dimension and instantaneous stability of the sea level pressure in the East Asia—Northwest Pacific
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when the instantaneous dimension is (a) low and (c) high and when the instantaneous stability is (b) low and (d) high during 1948-2019. The red solid

lines, blue dashed lines, and black bold lines represent positive values, negative values, and zero, respectively. The gray areas from light to deep

representing 60%, 70%, and 80% of the indicator members having a consistent signal distribution in that area, respectively
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Fig. 6 The evolution of daily mean sea level pressure anomaly fields (units: hPa) corresponding to (a—e¢) The minimum value of instantaneous

dimensions and (f-j) maximum value of instantaneous stability of the sea level pressure in the East Asia—Northwest Pacific during 1948-2019 on the

following days of (a, f) the day, (b, g) second, (c, h) fourth, (d, i) sixth and (e, j) eighth day after that day. The dotted area represents a region where

more than 70% of the members have a consistent signal distribution
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dimension, respectively. The variance and mean of each region are given at the bottom of the picture

RL WA, Hh BORAETRMEH 7 dE k. XN, fRARIIT Z /N (& 8b), H XL

ke, BEsE XS AR N, 70 A TR 90
FERTEABAPIEL T, EIRBEARIIMISH
BTt . XENTRIEIR AR, BATER
DRI AR RS FE RO, seb b, JRATTEE NS )2
ZXEGRE R RS T EERIAGNENEE, N
FATWETE A KRR A AT TR AR, 2R IX
kLN, RS R GRS ANAR AR DL I

WIFE AR IRAE W AE DA A% R . 59— i, R A&
PR/ NI IX ISR B T B0 — S TS
{6, W] T HIZIE bR Rl IR Al St

6 HR5HH

AL BN ) RGP TER A T AR —Ph L
AP X T TR R 57 (R I 4R JSE d AN i



XM % 46 %

80 Chinese Journal of Atmospheric Sciences

Vol. 46

FOE R 0. WERT4ERERAE T REUE % HE BTN,
RF T M R R AR A () B EORE RS, AT TR M
HEER . BER R FERAE T KAMFSM:, RET
A 2 18] F AT A A5 B I ) o AR SCVEE A AT T X
AMERIIS 2R FEE PRI T R E—
VAL AP SR AT B 2SR A, i
T SRR 5] 7 180 772 78 5 SE BRI H PR3 1
RTEF. Rt

(D R~V KPP P i <R S 1
Wk 4 R S I AE 8~20 2 00), fRIERSK, W5 TFF
B FEL) R 12,26, AR ALK PG 1 X RTAL 2= BR i
DRI ASUE W S I 4E B, DR —7
JEIR SR T TR 3 ) 2 TR B S E X = A X 3
AT BE RS o BRI RS E RAE PRI RR L
1.3~3.3 K.

(2) PIATRFREE A B 00515 3R F 2245 4y
fi, ZHFEWMERZNRME, EREEREZ S
B PEARE R KN ETE — M X N E R,
MBI 72 A BB T RS TR AR, I
S g1 R £ N

(3) ASCHE SR T b 13h 1% & 55
PRI R o PS8 AR (1 s AR AR A X B2 A
TIH AR B AS AL : MR AR ORGSR
TR, MICVER AR —; T4
PR A mE R, SRR 2 A E RS G [
WAFAE, REWMATEE . WA TEAR I AR A B
Xof 3 FR S A [R] BB TR R AE . Ui Fe ARl
AR, JLASRIAE R ORE DA, e
TERATTLARRSE 10 KA AT 10 4P R bR N E R,
SIERGMARE, AL R AR,

(4) FERW—PAL AR FEE X 3. AL RPEEX
BRI, PIANERR A — BB R I
B JIVEFEFRTE 1948~1970 4EHA N ETF#a, 2
JE R R B, 90 FEAR K IA B i AR E S5 B E BT,
2000 4F 5 2B S AR S, X R AR BR AL
R TR SRR R . AN, RT—PEILK
ST T TSR 1) F B K T A X DXk e AN
.

FREERER, KT RT—PEIEAR P EEIX
WP SRS, B2 A AR HE AN E R AR
A RS AR AR AT DA bR Bl ) R AR IR A 1
PRECHISR, H4GHmAM RIS, AR
PEIRIIX 23 R R (1) P PR FR S o X AN [ ) 25

TERIFRRIZ AT RE 20 & PR ARG A8 B E A0,
e an & KA R E RS 3 8 5 — L R SR
A5 HT P TEPR BRI R, RIS 4 52 0k i
FeE FE AR AT LA FE ARy FE 6 1l v =5 PR A B 1k 415
br, AIXIEA R T — PR ok, Ao
15 SR 5]t s i P55 A0t s} e 2 1 g st AT T
HAKRAARE, HEEFEBENLS, BrrshiE
N5 SRR R RO R Hog — Mgt g 58, A
WA FH B ) ] 23 3% 2 7R R v RE i my,  [RIINF 2
8] DX IR FEANBER AN, IXFEA B R THEAR T
IR 1 075 12 o
S Z 3k ( References )

T, MRS, PhAIL, 25, 2007. AR EAERT R 4t 10 R S—SR A B

[7]. KSR, 31(6): 1082-1101.
Ying, et al. 2007. A study of the synoptic—climatology of the Meiyu

Ding Yihui, Liu Junjie, Sun

system in East Asia [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 31(6): 1082—1101. doi:10.3878/;.issn.1006-9895.2007.06.
05

Faranda D, Messori G, Yiou P. 2017a. Dynamical proxies of North
Atlantic predictability and extremes [J]. Sci. Rep., 7: 41278.
doi:10.1038/srep41278

Faranda D, Messori G, Alvarez-Castro M C, et al. 2017b. Dynamical
properties and extremes of Northern Hemisphere climate fields over
the past 60 years [J]. Nonlin. Processes Geophys., 24(4): 713-725.
doi:10.5194/npg-24-713-2017

Faranda D, Alvarez-Castro M C, Messori G, et al. 2019. The hammam
effect or how a warm ocean enhances large scale atmospheric
predictability [J]. Nat. Commun., 10(1): 1316. doi:10.1038/s41467-
019-09305-8

K, Bpis, SIEE, 25, 2012, 2011 E AR AR T IX
g A R R WIR I KR, 36(5): 1009-1026.  Feng
Guolin, Yang Hanwei, Zhang Shixuan, et al. 2012. A preliminary
research on the reason of a sharp turn from drought to flood in the
middle and lower reaches of the Yangtze River in late spring and
early summer of 2011 [J]. Chinese Journal of Atmospheric Sciences
(in Chinese), 36(5): 1009—1026. doi:10.3878/j.issn.1006-9895.2012.
11220

HEMK, BRRE, A, 5. 2015, T EHBIRE K ) —S o BT 5
M]. db5t: B H R4, 1-330  Feng Guolin, Zhao Junhu, Yang
Jie, et al. 2015. The Study on Dynamical and Statistical Prediction on
Summer Precipitation over China (in Chinese) [M]. Beijing: Science
Press, 1-330.

Ferranti L, Corti S, Janousek M. 2015. Flow-dependent verification of
the ECMWEF ensemble over the Euro-Atlantic sector [J]. Quart. J.
Roy. Meteor. Soc., 141(688): 916—924. doi:10.1002/qj.2411

Freitas A C M, Freitas J M, Todd M. 2010. Hitting time statistics and
extreme value theory [J]. Probab. Theory Relat. Fields, 147(3-4):
675-710. doi:10.1007/s00440-009-0221-y


https://doi.org/10.3878/j.issn.1006-9895.2007.06.05
https://doi.org/10.3878/j.issn.1006-9895.2007.06.05
https://doi.org/10.1038/srep41278
https://doi.org/10.5194/npg-24-713-2017
https://doi.org/10.1038/s41467-019-09305-8
https://doi.org/10.3878/j.issn.1006-9895.2012.11220
https://doi.org/10.3878/j.issn.1006-9895.2012.11220
https://doi.org/10.1002/qj.2411
https://doi.org/10.1002/qj.2411
https://doi.org/10.3878/j.issn.1006-9895.2007.06.05
https://doi.org/10.3878/j.issn.1006-9895.2007.06.05
https://doi.org/10.1038/srep41278
https://doi.org/10.5194/npg-24-713-2017
https://doi.org/10.1038/s41467-019-09305-8
https://doi.org/10.3878/j.issn.1006-9895.2012.11220
https://doi.org/10.3878/j.issn.1006-9895.2012.11220
https://doi.org/10.1002/qj.2411
https://doi.org/10.1002/qj.2411

1 NG A RN AL R P i1 R B B D R AE 2 M
No. 1 SUN Yu et al. Dynamic Properties of Sea Level Pressure Field in East Asia—Northwest Pacific 81

SEE I, T, 2000. KA EEN 4T BRIK)Z KRR TTIR [J]. =
Ji S 4, 19(4): 427-434.  Gong Daoyi, Wang Shaowu. 2000.
Contribution of the atmospheric oscillations to the global surface
pressure system [J]. Plateau Meteorology (in Chinese), 19(4):
427-434. doi:10.3321/j.issn:1000-0534.2000.04.003

Grassberger P, Procaccia I. 1984. Dimensions and entropies of strange
attractors from a fluctuating dynamics approach [J]. Physica D:
Nonlinear Phenomena, 13(1-2): 34-54. doi:10.1016/0167-2789(84)
90269-0

BB, A% 2012 RIEAFNLEERE LI RIB R IE LT
ERRABFEAE [J]. KA R, 36(3): 523-538.
WANG Huijun. 2012. An integrated East Asian winter monsoon

HE Shengping,

index and its interannual variability [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 36(3): 523—538. doi:10.3878/
j.issn.1006-9895.2011.11083

HORME, WRbr e, A, . 2003, KT EERSMEKF SRS
i R G2 (8] % RHEIT [J]. KR, 27(4): 770-787.  Huang
Ronghui, Chen Jilong, Zhou Liantong, et al. 2003. Studies on the
relationship between the severe climatic disasters in China and the
East Asia climate system [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 27(4): 770—787. doi:10.3878/j.issn.1006-
9895.2003.04.22

TN, MR, PRz, 2. 2006, T E 5187 S0 5 AR BRAE AL
KFHERESMGERGEAK KR [J]. RIFE, 305): 730-
743. Huang Ronghui, Cai Rongshuo, Chen Jilong, et al. 2006.
Interdecaldal variations of drought and flooding disasters in China
and their association with the East Asian climate system [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 30(5): 730—
743. doi:10.3878/j.issn.1006-9895.2006.05.02

Hurrell J W. 1995. Decadal trends in the North Atlantic Oscillation:
Regional temperatures and precipitation [J]. Science, 269(5224):
676—679. doi:10.1126/science.269.5224.676

Li J P, Ding R Q. 2011. Temporal-spatial distribution of atmospheric
predictability limit by local dynamical analogs [J]. Mon. Wea. Rev.,
139(10): 3265—-3283. doi:10.1175/MWR-D-10-05020.1

KHRAE, a2, ZRBE. 2004, ZR1 2= KX KL 2 X3 B2 A K 1R e
ERA [J]. KAFE, 28(5): 700-712.
Huijun, Jiang Dabang. 2004. The configurable relationships between

Liu Changzheng, Wang

summer monsoon and precipitation over East Asia [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 28(5): 700-712.
doi:10.3878/j.issn.1006-9895.2004.05.05

Lorenz D J, DeWeaver E T. 2007. Tropopause height and zonal wind
response to global warming in the IPCC scenario integrations [J]. J.
Geophys. Res., 112(D10): D10119. doi:10.1029/2006JD008087

Lucarini V, Faranda D, de Freitas A C G M M, et al. 2016. Extremes
and Recurrence in Dynamical Systems [M]. New York: John Wiley
& Sons, Inc. , 1-295. doi:10.1002/9781118632321

Messori G, Caballero R, Faranda D. 2017. A dynamical systems
approach to studying midlatitude weather extremes [J]. Geophys.
Res. Lett., 44(7): 3346—3354. doi:10.1002/2017GL072879

Rodrigues D, Carmen Alvarez-Castro M, Messori G, et al. 2018.

Dynamical properties of the North Atlantic atmospheric circulation in

the past 150 years in CMIP5 models and the 20CRv2c¢ reanalysis [J].
J. Climate, 31(15): 6097-6111. doi:10.1175/JCLI-D-17-0176.1

Schwerdtfeger W, Prohash F. 1956. The semi-annual pressure
oscillation, its cause and effects [J]. J. Atmos. Sci., 13(2): 217-218.
doi:10.1175/1520-0469(1956)013<0217:TSAPOI>2.0.CO;2

e, RUZAR, AR, 1996. UL 40 4F 7R 5 5 R S R T BT 2 KRB
RASMERH 1. KR, 20(5): 575-583.  Shi Neng, Zhu
Qian’ gen, Wu Bingui. 1996. The East Asian summer monsoon in
relation to summer large scale weather—climate anomaly in China for
last 40 years [J]. Chinese Journal of Atmospheric Sciences (Scientia
Atmospherica Sinica) (in Chinese), 20(5): 575-583. doi:10.3878/
j.1ssn.1006-9895.1996.05.08

TR, BRI, 2010. R B 2= KPR R AD R A (2= 984 [J]. KR
B} % 34(3): 611-628.  SU Tonghua, XUE Feng. 2010. The
intraseasonal variation of summer monsoon circulation and rainfall in
East Asia [J]. Chinese Journal of Atmospheric Sciences (in Chinese),
34(3): 611-628. doi:10.3878/j.issn.1006-9895.2010.03.13

VTSR, S5 L. 2003, % AR I 5 28 X5 P AL R 3l SRS R
REBIZ 3 (9] KR, 27(1): 67-74.
Yihong. 2003. A study of the relationships between the East Asian

Sun Xiurong, Duan

summer monsoon and the tropical cyclone frequency in the
northwestern Pacific [J]. Chinese Journal of Atmospheric Sciences
(in Chinese), 27(1): 67—74. doi:10.3878/.issn.1006-9895.2003.01.06

TIPS, d5F AR, A0 R IE, 25, 2021, 2016 SEHERN TR 30 B K 1R K
SIRFRE S BRI (0], KARFE, 45(2): 245-256. Sun Shupeng,
Feng Guolin, Zheng Zhihai, et al. 2021. Study on the stable
components of atmospheric circulation during the continuous heavy
rainfall of Meiyu in 2016 [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 45(2): 245-256. doi:10.3878/j.issn.1006-
9895.2006.19167

Stiveges M. 2007. Likelihood estimation of the extremal index [J].
Extremes, 10(1-2): 41-55. doi:10.1007/s10687-007-0034-2

T kA, MR BR, $T30E, 5. 2008. I 100 420K A A+ 5 X S0 5
WS AUERFRRR [J]. mEAR, 27(1): 84-95. Wang
Jinsong, Chen Fahu, Jin Liya, et al. 2008. Relationships between
climatic anomaly in arid region of Centre—East Asia and sea level
pressure anomaly in the last 100 years [J]. Plateau Meteorology (in
Chinese), 27(1): 84-95.

ERFE, PhE s, BN, 55, 2008, JUAESREZE SR 4 bR e R A 3
AT TR — LSRR [J]. KAURHE, 32(4): 806-814.  WANG
Huijun, SUN Jianqi, LANG Xianmei, et al. 2008. Some new results

in the research of the interannual climate variability and short-term
climate prediction [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 32(4): 806—814. doi:10.3878/j.issn.1006-9895.2008.04.09

F—#E, RS, He4E. 2020, PHALRFFEHEIX & KR35 1 (4 ToUAl A
FT [1]. KR, 44(3): 552-564.  WANG Yige, JIANG Dabang,
HUA Wei. 2020. Projection of typhoon-related environmental fields
in the western North Pacific [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 44(3): 552—564. doi:10.3878/j.issn.1006-
9895.1912.19168

FRIE, FHEM. 2010, KA PRI FEE SRR DR 778 o [ 2R 3 5 2= K
TR ER [J]. KARNE, 34(1): 202-212. Wei Fengying, Huang


https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.1126/science.269.5224.676
https://doi.org/10.1175/MWR-D-10-05020.1
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.1029/2006JD008087
https://doi.org/10.1029/2006JD008087
https://doi.org/10.1002/2017GL072879
https://doi.org/10.1002/2017GL072879
https://doi.org/10.1175/JCLI-D-17-0176.1
https://doi.org/10.1175/1520-0469(1956)013&lt;0217:TSAPOI&gt;2.0.CO;2
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2003.01.06
https://doi.org/10.3878/j.issn.1006-9895.2003.01.06
https://doi.org/10.3878/j.issn.1006-9895.2008.04.09
https://doi.org/10.3878/j.issn.1006-9895.2008.04.09
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.2010.01.19
https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3321/j.issn:1000-0534.2000.04.003
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2011.11083
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2003.04.22
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.3878/j.issn.1006-9895.2006.05.02
https://doi.org/10.1126/science.269.5224.676
https://doi.org/10.1175/MWR-D-10-05020.1
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.3878/j.issn.1006-9895.2004.05.05
https://doi.org/10.1029/2006JD008087
https://doi.org/10.1029/2006JD008087
https://doi.org/10.1002/2017GL072879
https://doi.org/10.1002/2017GL072879
https://doi.org/10.1175/JCLI-D-17-0176.1
https://doi.org/10.1175/1520-0469(1956)013&lt;0217:TSAPOI&gt;2.0.CO;2
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.1996.05.08
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2010.03.13
https://doi.org/10.3878/j.issn.1006-9895.2003.01.06
https://doi.org/10.3878/j.issn.1006-9895.2003.01.06
https://doi.org/10.3878/j.issn.1006-9895.2008.04.09
https://doi.org/10.3878/j.issn.1006-9895.2008.04.09
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.2010.01.19

xR M 46 &

82 Chinese Journal of Atmospheric Sciences

Vol. 46

Jiayou. 2010. A study of downscaling factors of atmospheric
circulations in the prediction model of summer precipitation in
eastern China [J]. Chinese Journal of Atmospheric (in Chinese),
34(1): 202-212. doi:10.3878/1.issn.1006-9895.2010.01.19

RIEHA. 1997. VALK PERHT SURE 9 B SR (0 70 AR RHAE [J]. RARE
2, 21(2): 191-198.

characteristics of rapid change of the intensity of the tropical cyclone

Wu Daming. 1997. The climatological

of the western North Pacific Ocean [J]. Chinese Journal of
Atmospheric (in Chinese), 21(2): 191-198. doi:10.3878/j.issn.1006-
9895.1997.02.07

Wu B Y, Wang J. 2002. Winter Arctic oscillation, Siberian high and
East Asian winter monsoon [J]. Geophys. Res. Lett., 29(19): 1897.
doi:10.1029/2002GL015373

M 2R, #hGitE, ZR 544, 2000. E1 Nifio J117) BN IR 5 56t S
SRR RZ W [J]. KSR, 24(4): 461-469.
Jihua, Li Chongyin. 2000. Influence of the Indian Ocean SSTA on
Asian climate during an ENSO period [J]. Chinese Journal of
Atmospheric (in Chinese), 24(4): 461-469. doi:10.3878/j.issn.
1006-9895.2000.04.03

PR, IS, B, 2009. B ZEROEHE Ik F 2L
SN 248 (1], BHE SR, 27(2): 83-87.  Yang Qiuming, Xie
Zhiqing, Huang Shicheng. 2009. Temporal and spatial variations of

Xiao Ziniu, Sun

the nonlinear principal mode of summer sea level pressure anomalies
over Eurasia [J]. Science & Technology Review (in Chinese), 27(2):
83—87. doi:10.3321/j.issn:1000-7857.2009.02.018

Yiou P, Nogaj M. 2004. Extreme climatic events and weather regimes
over the North Atlantic: When and where [J]. Geophys. Res. Lett.,
31(7): L07202. doi:10.1029/2003GL019119

Young L S. 1982. Dimension, entropy and Lyapunov exponents [J].
Ergod. Theory Dyn. Syst., 2(1): 109—124. doi:10.1017/S01433857
00009615

WRAE, B2, MREIE, 45,2003, SAGE) 715 5 A5 T 210 (K
U [J]. KSR, 27(4): 468-483.
Lin Zhaohui, et al. 2003. A study of the climate dynamics and

Zeng Qingcun, Wang Huijun,

climate prediction theory [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 27(4): 468—483. doi:10.3878/.issn.1006-
9895.2003.04.04

KPRz, PR 2003, B2 74 P34 ) BAH v H e I K R T RS
FFURFAE [0 KRR, 27(3): 369-380.

Shiyan. 2003. The anomalous subtropical anticyclone in western

Zhang Qingyun, Tao

Pacific and their association with circulation over East Asia during
summer [J]. Chinese Journal of Atmospheric Sciences (in Chinese),
27(3): 369—-380. doi:10.3878/j.issn.1006-9895.2003.03.07

AR PR, B, 2R, 5. 2011, 2010 4F 3K 8 B MK 70 S AR
B 43 A1 B B [3]. K AUREY:, 35(6): 10691078, Zhao Junhu,
Feng Guolin, Wang Qiguang, et al. 2011. Cause and prediction of
summer rainfall anomaly distribution in China in 2010 [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 35(6): 1069—1078.
doi:10.3878/j.issn.1006-9895.2011.06.07

R LR, BFE K, 75, S, 2012, B =P RSP @ s e e 1A A 26
5 v R KRB 85 0 20 Al [0 R4, 70(5): 1021-
1031.  Zhao Junhu, Feng Guolin, Yang Jie, et al. 2012. Analysis of
the distribution of the large-scale drought/flood of summer in China
under different types of the western Pacific subtropical high [J]. Acta
Meteor. Sinica(inChinese),70(5): 1021-1031.doi: 10.11676/qxxb2012.
085

R B, BRENIE, TZRBF. 2018. 2016 4F 3K 4 09 5 55 REAE A A 43
B [0 KA. 42(5): 1055-1066.

Wang Donggian. 2018. Characteristics and causes analysis of

Zhao Junhu, Chen Lijuan,

abnormal Meiyu in China in 2016 [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 42(5): 1055-1066. doi:10.3878/
j-1ssn.1006-9895.1708.17170


https://doi.org/10.3878/j.issn.1006-9895.2010.01.19
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.1029/2002GL015373
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.1029/2003GL019119
https://doi.org/10.1017/S0143385700009615
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.3878/j.issn.1006-9895.2010.01.19
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.1029/2002GL015373
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.1029/2003GL019119
https://doi.org/10.1017/S0143385700009615
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.3878/j.issn.1006-9895.2010.01.19
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.1029/2002GL015373
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.1029/2003GL019119
https://doi.org/10.1017/S0143385700009615
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.3878/j.issn.1006-9895.2010.01.19
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.3878/j.issn.1006-9895.1997.02.07
https://doi.org/10.1029/2002GL015373
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3878/j.issn.1006-9895.2000.04.03
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.3321/j.issn:1000-7857.2009.02.018
https://doi.org/10.1029/2003GL019119
https://doi.org/10.1017/S0143385700009615
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.04.04
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2003.03.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.3878/j.issn.1006-9895.2011.06.07
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085
https://doi.org/10.11676/qxxb2012.085

