Sustainable Humanosphere, vol. 13, p.51, 2017

ABSTRACTS (MASTER THESIS)

Study on atmospheric structure based on simultaneous observations
with UAYV and the MU Radar

(Graduate School of Informatics,
Laboratory of Radar Atmospheric Science, RISH, Kyoto University)

Takashi Mori

Over the past few years, an Unmanned Aerial Vehicle (UAV) has increasingly attracted attention as a
new instrument for atmospheric measurements. Radiosonde balloons, which have been often used for
atmospheric observations in the troposphere and lower stratosphere, move due to background winds and
cannot measure at an aimed place. Therefore, autonomous UAV is being developed and operated to
overcome this problem.

Observation field campaigns called the Shigaraki UAV-Radar Experiment (ShUREX) were carried
out in 2015 and 2016, in which the UAVs developed by the University of Colorado were flown near and
over the MU radar to simultaneously observe the atmospheric column over the radar [1, 2].

This thesis presents considerations of atmospheric structure by using observation data obtained during
the ShHUREX campaign for mainly two subjects.

As subject 1, simulations for large temperature variations measured by the UAV flying horizontally in
strong echo layer were performed. The temperature variation over 20 minutes could be reproduced
supposing the vertical profile of temperature and the vertical wind estimated from displacement of the echo
layer. As a result, the large difference in temperature was caused by air parcel with adiabatic temperature
change entering the oscillating inversion layer due to vertical wind.
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Figure 1. The University of Colorado DataHawk UAV [1].
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