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Abstract There are strong interactions between motions of various scales during violent synoptic processes, re-
sulting in great nonlinearity of wind, which can be characterized by such as singularity, large deviation, multifrac-
tal, and s0 on, Data measured by ultrasonic anemometer during two dust storms and one cold front are used. Proba-
bility distributions of four sets of singularity exponents are almost the same except some strongest singularity expo-
nents. However, singularity of the largest wind fluctuations is not the strongest, Large deviation characteristics of
wind indicate that there are almost the same probabilities for some extrema occuring during the periods of the same
length, while large deviation spectra reflect the difference of different weather synoptic system, The more strong
weather synoptic system, eddy motions persist more long,
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