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Overview of the proposal to the master plan 2017 on the aircraft
observation of climate and earth system sciences
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Observation of lightning from aircraft has been used to design a satellite sensor to detect and locate
lightning discharge. Optical Transient Detector (OTD), and Lightning Imaging Sensor (LIS) are all designed
based on the data obtained in the field campaing using ER2 aircraft NASA and these measurement
provides the characteristics of peak amplitude, optical pulse duration, and pulse interval from the
illuminated cloud by lightning. Based on the success of these missions, recently GLM (Geostationary
Lightning Mapper) was successfully launched into the geostationary orbit and is in operational mode this
year. The GLM is expected to give us time and location of lightning discharges with more than 90%
detection efficiency, and the data is useful to have early warning to tornado and hazardous pheonomena
cause by lightning producing thunderstorm.

On the other hand, GLIMS (Global Lightning and Sprite Measurements) mission showed that the multi
frequencies observation of optical lightning from space could discriminate cloud to ground and cloud
lightning by taking the ratio of amplitude between the different wavelength (Adachi et al. 2016), which is
not possible with the GLM sensor.

In this presentation, a proposal on the optical observation of lightning at multiple frequencies with high
temporal resolution from aircraft will be presented. Also some scientific and social background are also
presented.
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Airborne remote sensing in active fault research
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Promotion of solution-oriented remote sensing by the use of UAV
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In research on biodiversity, which has drawn attention in recent years, it is said that the diversity of tree
species that constitute forests and the three-dimensional structure of forests are closely related to the
diversity of the inhabitants. It is thought that grasping the three-dimensional structure of the forest canopy
in the target area is important for development of a method to evaluate forest biodiversity by remote
sensing technology. On the other hand, the three-dimensional structure of the forest canopy is important
as a source of the influence of BRDF on the satellite received signal for the observation of vegetation by
satellite remote sensing, and the importance of three-dimensional structure measurement for that has
been recognized. So far, authors have used LIDAR and SfM technology to measure the canopy structure in
various forests to estimate BRDF in the forest. We believe that the measurement method can be applied to
biodiversity evaluation research in many cases.

In this research, we describe what can be clarified for the forest canopy structure measurement at present
using the Terrestrial LIDAR, the close-measurement aerial LIDAR and by SfM technology, and the results of
organizing the problems to be solved in the future.
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Japan is an area where earthquakes often occur and volcanic activities are active. The sudden eruption of
Mt. Ontake in 2014 and the 2016 Kumamoto earthquake are still fresh in our minds. For the estimation of
damage scale and the preparation of restoration activities, it is important to quickly grasp the damage
situation in disaster areas. However, the direct access to such areas is often difficult due to traffic
situation, risk of secondary disaster, and so on. In this context, one of the effective means is the remote
sensing from airplane and/or satellite, which allow us to widely observe disaster areas without direct
access. Among the remote sensing instruments, the synthetic aperture radar (SAR) is especially interesting
due to its capability for operating in day-and-night and all-weather conditions. NICT has developed the
airborne SAR named Pi-SAR2 since 2006. Pi-SAR2 can perform full-polarimetric observations of the
ground with the spatial resolution of 0.3 m. At the same time, height measurements and/or moving target
detection can be performed owing to the interferometric SAR function of Pi-SAR2. Moreover, the onboard
SAR processor enable us to send quick look images from the airplane via the commercial satellite network
connection within approximately 10 min after the observation. In this presentation, we introduce the
Pi-SAR2 observations performed for volcanos and disaster areas affected by earthquakes and discuss the
differences between the satellite and airborne SAR measurements.
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