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Spatial and temporal distribution of terrestrial annual maximum
wind speed in Shandong from 1981 to 2016

DONG Xuguang, QIU Can, LI Juan, LIU Huanbin
(Shandong Climate Center, Jinan 250031, China)

Abstract Based on annual maximum wind speed data from 121 meteorological stations in Shandong from
1981 to 2016, the spatial characteristics, the temporal evolution, mutation, and recurrence intervals of
annual maximum wind speed are analyzed using climate tendency rate and Mann-Kendall mutation test,
meanwhile the characteristics of other wind parameters such as gust wind speed and wind days are
analyzed. The results show that the annual average maximum wind speed presents a significant downtrend
with fluctuations year by year and the climate tendency rate is —1.41 m + s™' + (10 a) ~'. The maximum
wind speed in coastal areas and central mountainous areas is larger than that in the south and southwest of
Shandong. The maximum wind speed since 2000 has an obvious decrease compared to that in 1980s and
1990s. The most obvious decrease happens in Laizhou Bay and southeastern coastal areas of Shandong
Penisula, while the decrease is smaller in areas like the southeast of Shandong. The maximum wind speed
has abrupt change in 2002 and its is obviously smaller after the abrupt change. The abrupt change of
maximum wind speed happens in different time for different areas. The spatial distribution of maximum
wind speed of the recurrence interval of 50 years and 100 years is similar to that from the observation
data.
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Fig.3 Spatial distribution of the average annual maximum wind speed (units; m + s™') in Shandong from 1981 to 2016

23 RAREHERRZL
LR 25 AF AR B e R G 22 3/ B 34, 20 i 28
80.90 4E 48,21 HHH40 5d) 10 4EF1 2011—2016 4F, 4

B RG] K 15.9 m - 57 (146 m - 57"
13.4m-s" 11.9m -« s, BAFAC R B ok R I /)N
A i, 20 22 80 AR K, 2011 4FE DK e/,



24

HNIEAF : 1981—2016 4 111 R i i WL f5e A Xk 22 A ik 91

M 20 tit2d 80 AFEART 4 , 3 AF AR B A KR /) i
A 1.3mes 1.2m-s" 1.5m-s",2011 4F
DA/ N B 2

AR A5 AR AP B K R 25 ] 43 A 22 S5 W 0 (&
4) . 20 tH2g 80 ARAX, 11 AR B AR AP A v L X
1 19.8 m - s VAR EBAL B A i R X

AN, —EAE 14.5 m - 5T RUR 20 {42 90
AR B R KGR A 15,8 m - 71 A X 38 B B i),
PR X B S 3 K, 21 28 B ) 10 4R 1L 2R KR
IR I R KGRI AE 15.7 m - s LR ,2011—2016
AERR T E L XA ZR s B AR ALER T AR,
HoAb Ao K I K RGEAE T 13.2 m - 57,

Mk 15.8 m - 87 EBR BRE VB RRK
39°N | (a) A -(b) &
38 : C
7 [ ,}
% -
36 . 2 5>
201H41904E4K,
35 m=10.8-13.25916.9~18.1 ‘ = 10.8~13.2 =16.9~18.1
m133~14.5218.2~19.7 = 13.3~14.5 =18.2~19.7
u b =14.6~15.7m819.8-22.4 L m914.6~15.7 =m19.8~22.4
£=15.8~16.8 m22.5~30.4 £115.8~16.8 =22.5~30.4
39°N | (c) A L(d) )N\
38 i g
37 - ‘
36 b i , .
2RI 104 2011—20164F
35 ™]0.8~13.2 =316.9~18.1 ‘ = 10.8~13.2 =16.9~18.1
m]33~14.55182~19.7 = 13.3~14.5 =18.2~19.7
L 14.6~15.7 ™19.8~22.4 i =14.6~15.7 =m19.8~22.4
£95.8~16.8 ™22.5-30.4 £915.8~16.8 mm22.5~30.4
115 116 117 118 119 120 121 122°E 115 116 117 118 119 120 121 122°E

K4 1981—2016 4F 1L A Fe KX (FAALm -

) IAERBRAE (L

Fig.4 Decadal spatial distribution of the maximum wind speed (units:m +s™') in Shandong from 1981 to 2016
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