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Abstract Based on the wind speed data from 122 national meteorological observation stations in
Shandong and ERA-Interim reanalysis data provided by ECMWF, the strong winds and corresponding
low-frequency atmospheric circulations in Shandong from September 2015 to September 2020 are analyzed
by using wavelet analysis and band-pass filtering. The results are as follows. The frequency of strong
winds in Shandong has increased in recent years with the highest frequency in spring and the lowest in
autumn ; the most frequent strong winds occur in the east of Shandong Peninsula and the least in the south

of Shandong Province; the southerly winds are more frequent than northerly winds only in July for the
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whole year, while the northerly winds are dominant in other months. The frequency of strong winds in
Shandong has significant low-frequency oscillation periods of 11-13 d and 20-23 d, among of which the
oscillation period of 11-13 d is dominant in spring and the oscillation period of 20-23 d in autumn and
winter, and the oscillation period in summer is not obvious. The evolution of oscillation period relates to
the large-scale strong wind process, which occurs roughly at the peak of the oscillation wave. When the
northerly strong winds are prevailing in spring, they are often accompanied by the propagation of
meridional winds from north to south. In autumn, the meridional winds are propagated from south to north
in the middle and upper troposphere on the north of 35°N and from north to south on the south of 35°N,
while the propagation is opposite in the middle and lower troposphere. Before the occurrence of strong
winds in spring in Shandong, the low-frequency cyclone over the east of the Ural Mountains and the low-
frequency anticyclone over the Yellow Sea simultaneously appear and move eastward, and then the low-
frequency anticyclone over North China and low-frequency cyclone over the Bohai Sea are derived. The
strengthening of these two systems promotes the increase of the northerly winds over North China, which
makes possible the occurrence of strong winds in Shandong. At the same time, the positive anomalies of

meridional winds are gradually replaced by the negative anomalies over North China, which is another

precursor of strong winds in Shandong.

strong  winds in  Shandong;
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meridional propagation
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Fig.1 Distribution of annual mean frequency of strong
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winds in 16 cities of Shandong from September 2015

to September 2020 ( color scale, units; times)
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Fig.3 Distribution of annual (a) and monthly (b) cumulative frequency of southerly and northerly strong winds from 2016 to 2019
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Fig.8 Low-frequency wind field (arrow, units: m - s™') at 1 000 hPa and meridional wind anomaly (color scale, units; m + s™")
during 6 phases based on 11-13 d low-frequency oscillation of strong winds in Shandong in spring (a, b, ¢, d, e, and f for
the first, second, third, fourth, fifth, sixth phase, respectively)

(7] INGEEE, Bt , B 5K, A5 b v v e i R Atk R AU A [13] T Wi 4, 3750 , 45 AR A KU AR AR AE 1k

O3 MBS [T]. T, 2018,35(4) :47-57. LHG2RAEARAM TR R[T]. IR¥FH,
(8] Hrfdse, sk 45, RE &, LR KA 5 Wik 2014,72(5) :835-852.
[M]. Jbst. TG it 1988.:241-245. (147 XA, SRaSC, 1, A AR DL L X A RSk 57t 3 (I
(9] MWeel, da, e, 4 AR THE I R XU KRR G RAURBHRZ I NCR[T]. RIFHFFR,
FRRUY PR [ ) ], MR T, 2014,31(3) . 2016,39(3) :370-380.
45-55. [15] NGRS VR OR D, A d5c 2, 55 T P SE AR 50 48k s 3
[10] SRR, Ph I P05 1L AR T U0 20 A DX R XURRAIE 43 BT IKBEURIS [E] 7 1 B /N e A LT ] 5 X P, 2005,
[J]. VeI ,2014,31(4) 41-46. 28(4) :455-459.
[11] 253 e iR, B I R Wk S o 224k (16] V8 H 0, 2= XU, 438 T e T/ N 43 A g eg L P Jt
FA[T]. KSRl ,2003,27(4) :518-535. KA [T]. T E R Bk B 27, 2004,
[12] FZRFF, 4B, 7R, 45.2014/2015 4F 4 4 2 K35 5) 34(12) :1176-1183.
BE A T ee R E A #r [J]. R4, 2015,41(7): [17] CHANJ C L, AT W X, XU J J. Mechanism responsible
907-914. for the maintenance of the 1998 South China Sea summer

monsoon[ J]. J Meteor Soc Japan Ser I ,2002,80(5) :
1103-1113.



