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Table 1 The data of wind direction frequency, wind speed in the Bohai Sea in April 1965
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KA (%) 2.1 25 1.7 25 66 33 1.2
K (m/s) 22 20 20 22 26 29 27

25 1.6 1.2 1.2 2.1 12 107 489 107
2.5 25 25 2.5 2.4 25 3.7 4.7 4.1
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Fig.1 Seasonal variation of wind field in the Bohai Sea
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and winter during 1950-2011
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Table 2 Cross-spectrum density of wind speed and wind direction in the Bohai Sea from 1950 to 2011

k S T Gulk) Q0ulk) R,(k) 0,.(k) L (k)

0 0.00 o -0.145 0.000 0.000 0.000 0.000
1 0.16 40.00 -0.166 -0.049 0.219 0.286 1.820
2 0.31 20.00 0.015 0.009 0.659 0.539 1.716
3 0.47 13.33 0.005 0.015 0.249 1.244 2.639

4 0.63 10.00 0.004 0.034 0.412 1.445 2.300
5 0.79 8.00 0.001 0.018 0.434 1.502 1913

6 0.94 6.67 0.001 -0.007 0.317 -1.396 -1.481
7 1.10 5.71 0.010 -0.006 0.607 -0.578 -0.526
8 1.26 5.00 0.009 0.004 0.234 0.457 0.364

9 1.41 4.44 -0.004 0.009 0.216 -1.126 -0.797
10 1.57 4.00 -0.004 0.002 0.153 -0.552 -0.351
11 1.73 3.64 0.001 -0.002 0.086 -1.027 -0.594
12 1.88 3.33 -0.004 0.002 0.131 -0.373 -0.198
13 2.04 3.08 0.007 0.004 0.465 0.550 0.269

14 2.20 2.86 -0.002 0.001 0.214 -0.560 -0.255
15 2.36 2.67 0.008 -0.003 0.645 -0.332 -0.141
16 2.51 2.50 0.005 -0.008 0.560 -0.998 -0.397
17 2.67 2.35 0.002 -0.007 0.279 -1.304 -0.488
18 2.83 2.22 0.000 -0.002 0.238 1.548 0.548

19 2.99 2.11 0.004 0.000 0.278 -0.049 -0.017
20 3.14 2.00 0.002 0.000 0.000 0.000 0.000
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Fig.7 Month-averaged wind direction in different scales in the Bohai Sea
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Multi-scale Variability of Surface Wind Direction and
Speed on the Bohai Sea in 1950-2011
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(1. National Geomatics Center of China, Beijing 100830, China; 2. Institute of Geographic Sciences and Natural Resources Research,
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Abstract: Multi-scale variability characteristics of ocean surface wind direction and speed from 1950 to 2011
are studied based on NCEP/NCAR reanalysis data. Sea surface wind field shows the seasonal characteristics.
Results show that: in past 62 years, large area of wind direction in the Bohai Sea tend to be from northwest to
northwest northand wind speed is the most in winter;wind direction tend to be from southeast to easterly winds
and wind speed is the lest in summer; wind speed has started to decreased since 1970s and reduced significant-
ly in winter. Wavelet analysis and cross-spectral analyzing are used to observe wind direction and speed on the
Bohai Sea over the last 62 years. The characteristics of ocean surface wind direction and speed in the Bohai
Sea show periodic oscillation at inter-annual and decadal scale. The main periods of wind direction are 1-year,
8.7-year, 15.8-year; whereas the main periods of wind speed are 1-year, 6.3-year, 15-year. The significant reso-
nance periods between wind direction and speed are observed at the following temporal scales: 2.67-year,
5.71-year, 20-year. The resonance periods have relationship with variability of East-Asian Monsoon and \West-
ern Pacific Subtropical High.

Key words: the Bohai Sea; wind speed; wind direction; multi-scale periods; resonance periods



