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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 ShUREX 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.  

As subject 2, comparisons between 
vertical profiles of squared refractive index 
gradient estimated from the observation data 
with UAV and the MU radar were 
performed. In the stratified layers, the 
profiles estimated from UAV and the MU 
radar agreed well except in some regions, 
which was caused by small inversion layers. 
On the other hand, the profile estimated 
from the MU radar was overall larger than 
that estimated from UAV in turbulent layers, 
which was probably caused by not 
distinguishing backscatter models. It was 
confirmed that other factors except for 
refractive index gradient contributed to the 
radar echo power when turbulent scatter is 
expected. 
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Figure 1. The University of Colorado DataHawk UAV [1].
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Wood-rotting fungi are the only organisms that can decompose wood because the lignin in wood cell 
walls is hard to degrade. Biodegradation of lignin is an essential role and characteristic feature of 
wood-rotting fungi in the ecosystem.  Lignin degradation by fungi is explained as mostly to the fungal 
enzymatic activity of ligninolytic enzymes.  However, not only ligninolytic enzymes but also metabolites 
secreted by fungi have known to important in the lignin degradation system.[1,2]  Here, we have focused 
on a wood-rotting fungus, Ceriporiopsis subvermispora, which has the ability to decompose lignin in 
preference to cellulose. Thus, the fungus, C. subvermispora, recognized as a selective lignin-degrading 
fungus. Previous studies reveal that the importance of secondary metabolites of C. subvermispora. [1,2]   

Stable-isotope (non-radioactive) labeling has been used to study metabolites of C. subvermispora and 
has been determined the structure and diversity of them.[2]  High-resolution mass spectrometry enables 
the establishment of incorporation of heavy atoms from precursor substrates into different metabolic 
products.  Here, we try to understand metabolic dynamics of extracellular metabolites, ceriporic acids, by 
stable-isotope labeling experiments.  We analyzed intra- and extracellular metabolites and observed 
several metabolites that can separate as isotopically labeled compounds based on the mass difference. 
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