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ATMOSPHERIC OBSERVATION INSTRUMENTS SUITE AND DATA FUSION FOR SPACECRAFT
LAUNCHING RANGES

Abstract

Spacecraft launch missions have to contend with atmospheric conditions at the launch site at the time
of the launch. However, for medium to large launchers, preparations begin several days in advance to
the launch. Also, launch window needs to be pre-fixed due to the lead time needed for assembly and fuel
filling operations. In this scenario, advanced prediction of atmospheric conditions becomes imperative.
Long term monitoring of the atmospheric parameters at the site is highly useful for improved outputs
of numerical weather forecasting as well as nowcasting. Further, observations at ground and up to the
Stratospheric heights are needed for post launch analyses of performance and for the increasingly impor-
tant pollution and climate change assessments. During the launch, the rocket could encounter gusty wind
loads, convective storms and lightning. When passing through charged clouds, it could trigger lightning
by providing a shorting path between charges of opposite polarity and be damaged. Due to these possible
hazards to the launch vehicles, rocket launching stations need to install various observational instruments
in addition to tracking and telemetry systems. For re-entry missions, the state of the middle atmosphere,
viz., the stratosphere and the mesosphere are also very important in addition to the lower atmosphere.
For monitoring the atmospheric parameters, the most important instruments are VHF/UHF wind pro-
filing radars (with radio acoustic sounding capability) for obtaining height profiles of wind, temperature,
turbulence intensity and also convection, Mie lidar for height profiles of particulate matter, weather radar
for measuring precipitation and tracking storm movement, lightning mapping array for 3D charge distri-
bution and lightning flash monitoring, GPS radiosonde for launch day fine height resolution measurements
of pressure, temperature, humidity and wind profile, meteor radar for mesospheric winds, Medium Fre-
quency radar for mesospheric density variations. Ground based instruments viz., meteorological towers
of at least 100 m with P,T,U, Wind velocity and rain rate measurement capabilities. Operating these
instruments as an integrated suite and data fusion would be discussed in this presentation.
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