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the 30°N at 08:00 on Jan 28, 2001

(thick solid line denotes wind speed, units: m/s; thin line denotes

vertical velocity distribution, unit; 10! Pa/s)
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The Causes of Catastrophic Gales in Zhoushan Islands with Their Forecasting

Yang Zhong'en Chen Shugin Huang Hui

(Zhoushan Meteorological Bureau , Zhoushan 316004)
Abstract

The Zhoushan islands see strong gales all the year round, which bring great dangers to sea operations.
So it is very important to study the rules with the causes of strong gales, and set up methods to forecast
strong gales. First the occurrence rules of strong gales of five kinds by ten years data of Shengsi station in
Zhoushan city and the weather charts are studied. The results show that the gales caused by cold airs from
the central area are more than the others, and the numbers have annual variation. The cold airs from the
eastern areas are a little less than that from the central areas. The numbers of strong gales caused by de-
pression in the East China Sea are much more homogeneous in each year. Diagnosis of a case of gales
caused by cold airs shows that the causes are the combination of strong cold advection, upper air jet stream
and momentum downward transport. Studies about gales caused by depression show that the vorticity ad-
vection, thermal advection and latent heat release make great contribution to the development of the de-
pression. Some physical elements are selected to calculate the ¢ statistic according to the types of strong gales
and the forecast experiences. Then forecasting factors are selected based on the abnormal physical elements when
gales occur. Forecasting factors are calculated by data interpolated from real station data. Then these factors are
used to establish forecast models. For forecasting, the numerical production of T213 is used to calculate forecasting
factors. The forecasting models are established by artificial neural networks, which have two layers of pass. The
first transfer function is tangent, and the second is linear transfer function. 70% of the samples are used to train a
neural network, 15% of which are used to verify the network, and the other 15% are used to test. Finally the best
neural network is selected according to the results of imitation. The correlation coefficients between real gales and
imitations are all above 0. 80. Otherwise, absolute errors of the test samples are all less than 4 m/s. The forecas-
ting models have been used since October 2004. Up to March 2005, all the absolute errors of the forecast samples
are less than 4.5 m/s. So it can be concluded that this method has some capability to forecast the gales in Zhoush-

an sea area.

Key words: Zhoushan islands; gale; neural network



