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Box plot of the maximum wind speed deviation(a) and corresponding height(b)
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Fig. 2 Box plot of the maximum absolute wind direction deviation(a) and corresponding height(b)

within 3. 5 hours before and after rocket launch
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Fig. 7 Variation of V; and V; corresponding to the largest positive deviation(a) ,

the second largest positive deviation(b) ,the largest negative deviation(c) and the second

largest negative deviation(d) of wind speed within 3.5 hours before and after rocket launch
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Upper Wind Difference Characteristics and Forecast Within
3.5 Hours Before and After Rocket Launch

Cheng Huhua” Cheng Wei®” Shen Hongbiao®” Zhao Liang"
V(63729 Troops of the PLA, Taiyuan 030027)
? (Beijing Institute of the Applied Meteorology, Beijing 100029)
(32018 Troops of the PLA . Beijing 100094)
Y (State Key Laboratory of Numerical Modeling for Atmosphere Sciences and Geophysical Fluid Dynamics ,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract

The upper wind has a major impact on the safety of the launch vehicle, and the wind speed 3 hours be-
fore launching is a determinant for the eventual schedule. If the maximum aerodynamic load generated by
the upper wind does not exceed the threshold, the rocket can be launched as planned, otherwise it will be
considered to postpone the launch. The deviation of the upper wind 3 hours before and at the launch time
should be investigated. Taking the upper wind dataset with an interval of 3.5 hours (December 2014 to
December 2020) to analyze the wind difference, and a forecast model for the wind of 0.5 hours after the
launch is established using WRF model and the wind data of 3 hours before the launch. It shows that the
characteristics of upper wind speed and direction difference within 3.5 hours are related to altitude, sea-
son, and the average upper wind speed. Although the maximum wind speed deviation range is —24. 00—
26.00 m * s~ ', for two-thirds of the cases the deviation is within 10 m * s~', which mainly occur in the
middle and upper troposphere with altitude of [ 6.5 km, 11.5 km). The absolute value of the maximum
wind direction deviation range is 10. 00°—180°, mainly in the [30°, 60°) interval, and this mostly occurs in
the middle and lower troposphere with altitude of [1.5 km, 6.5 km). The average absolute deviation of
the upper wind speed within 3.5 hours shows an increasing trend with the increase of average upper wind
speed 3 hours before the launch, but the relative error and the wind direction deviation decreases, indica-
ting that when the upper wind is strong, the wind direction is less prone to short-term changes. The upper
wind deviation within 3. 5 hours varies with the seasons, for example, the absolute deviation of winter
wind speed is greater than that of summer, but the absolute deviation of wind direction in winter is smaller
than that of summer. Using the forecast model results of wind 0. 5 hours after the launch can help to avoid

the risk of rocket launch in advance.

Key words: launch vehicle; upper wind speed changes; upper wind direction change; modeling forecast



