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Influence of forecasting wind intensity on rocket maximum
aerodynamic load accuracy and modeling analysis

CHENG Huhua', WU Shuai® , ZHANG Rucai® , XIAO Yunging'”* | ZHAO Liang®
(1. The PLA Unit 63729, Taiyuan 030027, China; 2. The PLA Unit 61741, Beijing 100094, China;
3. The PLA Unit 78127, Chengdu 610031, China; 4. Key Laboratory for Meteorological Disaster Monitoring and Early Warning and
Risk Management of Characteristic Agriculture in Arid Regions, China Meteorological Administration, Yinchuan 750002, China;

5. Yinchuan Meteorological Bureau, Yinchuan 750011, China; 6. State Key Laboratory of Numerical Modeling for Atmosphere Sciences

and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract; In order to solve the problems of very few research literatures on the accuracy of different forecast wind intensity and the
corresponding accuracy of the maximum aerodynamic load forecast value, the accuracy characteristics of different forecast wind intensity and the
corresponding maximum aerodynamic load forecast value were respectively analyzed on the basis of the actual wind in a certain area, and the
multiple linear regression method was used to establish a revised model. The results show that within 1 ~ 11 days of forecasting days, the greater the
forecast wind intensity, the higher the forecast wind accuracy and the corresponding maximum aerodynamic load forecast value accuracy. Using the
multiple linear regression method can improve the accuracy of the maximum aerodynamic load forecast, and the smaller the forecast wind intensity,
the more obvious the improvement of the forecast accuracy of the maximum aerodynamic load. These findings have reference value in the flight
assurance and safety decision-making of rocket launch.
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Tab. 1

Statistical results of the correlation coefficient between Q, D, H; T, W, U,.V; and

ga,,,, true value within 1 ~ 11 forecasting days

LIPS
il H %
D, H, T, W, U, Vv,
1K 0.94 0.04 0.07 0.12 0.91 0.78 -0.05
2K 0.92 0.09 0.09 0.15 0.90 0.77 -0.04
3K 0.92 0.07 0.07 0.18 0.90 0.78 -0.06
G DN 0.91 0.02 0.02 0.12 0.89 0.78 -0.01
HH5K 0.89 0.07 0.07 0.13 0.88 0.78 -0.01
EAN 0.88 0.08 0.08 0.10 0.87 0.78 -0.02
/TR 0.84 0.10 0.10 0.13 0.84 0.72 -0.02
%8 K 0.78 0.14 0.14 0.14 0.79 0.69 -0.01
9K 0.77 0.09 0.09 0.15 0.77 0.69 -0.04
210 K 0.72 0.14 0.14 0.06 0.73 0.65 -0.08
ERNDN 0.63 0.09 0.09 0.10 0.65 0.60 -0.10

138. 15 +0. 68Q, —0. 12D, —0. 03H, +5. 63T, +14. 88W, +0. 38U, +2. 10V, = M,
260. 19 +0.94Q, +0. 15D, +0. 01H, —2. 45T, +1.29W, +5.96U, +0. 21V, =M,

18.18 +0.67Q, +0.43D, —0. 02H, +4. 48T, +16.92W, — 1. 07U, +2.96V, = M,

~151.98 +0.560, +0.33D, —0. 06H, +17.09T, +13. 55W, +2. 64U, +2.76V, = M,

744. 88 +0. 870, +0. 37D, +0. 05H, — 16. 32T, +0. 75W, +9. 40U, - 0. 14V, = M,

198.94 +0. 56Q, +0. 13D, —0. 01H, +5. 82T, +5. 28W, +13. 48U, —3.26V, = M, (5)
491.33 +0. 580, —0.27D, +0. 04H, —9. 75T, +15.97W, +15.30U, -9. 70V, = M,

372.51 +0. 600, +0. 47D, +0. 02H, 5. 15T, +12. 01 W, +13. 76U, - 10. 08V, = M,

706. 84 +0. 410, +0.39D, +0. 04H, —11. 11T, +11.47W, + 14. 05U, —10. 77V, = M,

1927.21 +0.41Q,, +0.24D,, +0. 20H,, - 56. 59T, + 16. 90W,, +21. 76U,, — 1. 08V,, = M,
650.96 +0. 19Q,, +0.47D,, +0.05H,, - 14.99T,, +34.05W,, +5.65U,, -9.76V,, =M,
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