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Shigaraki UAV Radar
Experiment
(ShUREX 2016)
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During the two-week ShUREX 2015 campaign in June 2015, specially equipped
University of Colorado DataHawk UAVs were flown near and over the MU radar to
collect atmospheric data for intercomparison with radar measurements. An IMET
radiosonde was mounted on the UAV, along with high-resolution (700Hz) cold wire and
pitot tube sensors, enabling collection of data that was then used to extract information on
turbulence in the atmospheric column above the radar. The autonomous UAV was
commanded to sample interesting atmospheric structures detected by the radar in near-
real time. The resulting dataset has been used to extract the TKE dissipation rate, CT2
profiles and compare them with radar returns to better understand atmospheric
processes (see cited references). While ShUREX 2015 was highly successful in providing
“Proof of the Concept,” existing UAV limitations did not permit many radar-indicated
structures to be probed. The UAV could not be flown in winds higher thanl0m/s and
above 3—4km altitude (although a balloon launch reached 5 km). The UAV has since been
improved, and it is now feasible to fly it in18m/s winds and higher altitudes, and therefore
probe structures that were impossible to sample in 2015. A new lower-noise temperature
and wind sensor design has been prototyped and will be made available to this campaign.
We therefore plan to conduct a three-week campaign with improved UAV and sensors to
sample structures upwind and over the radar up to heights of 6—8km. We expect to
collect a rich collocated radar / UAV dataset from which we can explore dynamical
processes involved in atmospheric convection, Kelvin-Helmholtz instabilities (KHI) and
atmospheric wave motions, and to better understand radar observations of these
phenomena.
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To develop an existing dynamics model in order to give a high accuracy, one important
thing is improving in microphysics and dynamic formulations. One of them can be
received from comprehensive research process which supporting by very high resolution
equipment as Kototabang has. Radio Acoustic Sounding System (RASS) with the
Equatorial Atmosphere Radar (EAR) can continuously measure temperature profiles
with excellent temporal resolution (95 sec of temporal resolution and 150 m of the height
resolution). The advantage of this tool is in the observation of individual convective cell
with short life time. First, we installed a total of about 10 high-power speakers, producing
SPL (Sound Pressure Level) of 125—135 dB, which are connected to a PC controlled audio
power amplifier. We conducted several campaign observations of EAR-RASS in 2016. The
research is carried out related to the process. Microphysics related aspect is the stability
of the atmosphere while the relevant aspects of the dynamics is vertical wind shear.

This research motivated by two research question:
1. How Kototabang atmospheric stability conditions based on data of EAR-RASS in
2016 ?
2. Which the stability indicator is most appropriate for the prediction of rain events in
Kototabang ?

Based on the above explanation, the purpose of this study is to use RASS data to
evaluate several parameters as an indicator for the atmospheric instability (such as
Lifting condensation level (LCL), Level of Free Convection (LFC), Equilibrium Level (EL),
Convective Available Potential Energy (CAPE) and wind shear). And also find one or
more parameters can be as a good rainfall event predictor.

The reason to continue this experiment is to obtain more data and more experience in
EAR-RASS experiment. The previous data is very limited then we cannot make an
analysist or discussion.
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American Geophysical Union Fall Meeting 2016

¢ A Hyper-Dense GNSS Receiver Network for Monitoring
Time and Spatial Variations of Precipitable Water
Vapor (PWV)

* Dynamics of energetic electrons interacting with sub-
packet chorus emissions in the magnetosphere

e Impact of interplanetary shock on ions in the inner
magnetosphere

e Impacts of riparian wetlands on the seasonal variations
of watershed-scale methane budget in a temperate
monsoonal forest revealed by plot-scale and ecosystem-
scale flux measurements

e Nonlinear dynamics of electrons interacting with
oblique whistler-mode chorus in the magnetosphere

e Observational evidence of the nonlinear wave growth
theory of plasmaspheric hiss

e Perspective of the study on the ring current —past,
present and future

e Rapid precipitation of radiation belt electrons induced
by EMIC rising-tone emissions localized in longitude
inside and outside the plasmapause

® The impact of the substorm-time O+ outflow on the ring
current enhancement

2nd Asian Wireless Power Transfer Workshop

e Study on a 5.8 GHz Power-Variable Phase-Controlled
Magnetron for Wireless Power Transfer

* Rectenna Technology for WPT and Energy Harvesting

e Microwave Power Transfer Using a Low Radiation and
Low Transmission Loss Resin Waveguide

e NB-IoT Using Wireless Power Transfer Antenna Array
as Polling Protocol

e An Estimation Method for Finding the Hotspot
Charging Zone of Wireless Power Transfer via 5G
Massive MIMO Network



e Adaptive Polarization Switchable Rectenna Adjusted
by Microwave Power

Asia Research Node Symposium on
Humanosphere Science
(The 338 th Symposium on Sustainable Humanosphere)

¢ Biochemical analysis of shikonin transport machinery
using hairy roots of Lithospermum erythrorhizon

® Development of Novel Natural Adhesives
Sustainable Wood-based Materials

* Development of Microwave Irradiators for Woody

for

Biomass Pretreatment and Chemical Reaction in RISH

e Preparation and characterization of carbon composite of
thermosetting phenol resin and biomass

e Preparation and characterization of multilayered
graphene oxide from carbonized wood

¢ Structural Modification of Rice Lignin by Regulating p-
coumaroyl Ester 3-Hydroxylase Gene Expression

IEEE Wireless Power Transfer Conference (WPTc 2016)

e A Wideband Rectenna for 2.4 GHz-band RF Energy
Harvesting

¢ Biological Effects of High-power Microwave Power
Transfer for Electric Vehicle

* Frequency-Division Techniques for Microwave Power
Transfer and Wireless Communication System with
Closed Waveguide

e Study on 5. 8 GHz Band Rectenna Rectifying Circuit for
Internal Wireless System of Satellite

e Study on a Rectifier for Microwave Power Transfer
with Intermittent Input Signal

e A Feasibility Study on a Voltage-Doubler-Type
Rectenna

The XXV International Congress of Entomology,
Orlando, The USA, 25-30

e Surveillance of Ectoparasitic Fungus Laboulbeniopsis
termitarius Thaxt on Reticulitermes spp. in Japan.

¢ Origin and invasion history of Coptotermes formosanus
in Japan

e Effect of the distance between natural forest and acacia
forest on termite diversity in acacia plantation forests

¢ Drywood insect pests: An Asian perspective

¢ The fusion of incipient colonies in the drywood termite
Incisitermes minor

The 11th Conference of the Pacific-Rim
Termite Research Group

¢ 2D NMR study on structural alterations of wood cell
walls during digestion by a lower termite, Coptotermes
formosanus Shiraki.
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e Ectoparasite Fungi Species Found on Subterranean
Termite Resticulitermes spp. in Japan.

e Nest-site preference and founding success of the
western drywood termite, lincisitermes minor in Six
commercial timbers.

e The impact of fire on the termite assemblage in a
tropical, degraded peatland.

2nd GEOlab-RISH Joint workshop on GNSS and
SAR Technologies for Atmospheric Sensing

e A study on real-time spatio-temporal variations of
precipitable water vapor with a dense GNSS receiver
network

e Raman lidar for profiling atmospheric water vapor both
in daytime and nighttime

e Calibration technique for water vapor Raman LIDAR
using GNSS PWV and Meso—Scale Model

e High spatial resolution Lidar for observing the cloud
optical properties with multi-spectral Lidar detector

International Symposium on the 15th Anniversary
of the Equatorial Atmosphere Radar (EAR)

e A Preliminary Analysis of Vertical Structure of
Raindrop Size Distribution at Kototabang as Retrieved
by Micro Rain Radar (MRR)

¢ EAR progress report

Distribution

e Comparison of Raindrop Size

Characteristics from Maritime and Continental Clouds

2nd JASTIP Bioresources and Biodiversity Lab
Workshop & Humanosphere Asia Research
Node Workshop toward Sustainable Utilization of
Tropical Bioresources

e Conversion of lignin to Tannin-like polymer by
demethylation

e Qutline of the SATREPS Project between Kyoto Univ.
and LIPI: Producing Biomass Energy and Material
through Revegetation of Alang-alang (Imperata
cylindrical) Fields

e Molecular Breeding of Grass Biomass Plants for

Sustainable Biomass Production and Utilization
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