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Magnetosphere-Ionosphere coupling events and Atmospheric electricity at Syowa station,
Antarctica

MINAMOTO, Yasuhiro1∗ ; KADOKURA, Akira2 ; KAMOGAWA, Masashi3

1Kakioka Magnetic Observatory, Japan Meteorological Agency,2National Institute of Polar Research,3Department of Physics,
Tokyo Gakugei University

At Syowa Station(69.0S, 39.6E), located on East Ongul Island near the continent of Antarctica, atmospheric electric field
observation has been carried out with an electric field mill. We extracted ’fair-weather’ electric field data over six years, from
2006 to 2012. We considered the ’fair-weather’ electric field data and Geomagnetic field by comparison, and found an event
which suggests variations of electricity in ionosphere caused by magnetosphere-ionosphere coupling. In this presentation, we
will show atmospheric electric field, aurora activity, HF radar, etc. during the event, and discuss the influence of Solar-Terrestrial
environment on atmospheric electricity.
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Changes in atmospheric electricity over about eighty years

HIRAHARA, Hideyuki1∗ ; MINAMOTO, Yasuhiro1

1Kakioka Magnetic Observatory

The Japan Meteorological Agency has observed atmospheric electric field at Kakioka magnetic observatory (KMO) since
1929. This observation has been carried out by a water-dropper instrument without replacing. Meteorological observations at
KMO stopped in 1997, and fair-weather days of atmospheric electricity have been extracted from data of atmospheric electricity
itself and precipitations. We extracted clear weather days with weather satellite images and all-sky photos at KMO, and derived
diurnal variation of the atmospheric electric field in calm days. In this presentation, we will show the diurnal curve at present
and past, from 1931 to 1935, and discuss changes in atmospheric electricity over about eighty years.
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Snow electrification observed at Memanbetsu

KAMOGAWA, Masashi1∗ ; KADOKURA, Akira2 ; MINAMOTO, Yasuhiro3 ; SATO, Mitsuteru4 ; SAITO, Shogen1

1Dpt. of Phys., Tokyo Gakugei Univ.,2National Institute of Polar Research,3Kakioka Magnetic Observatory, Japan Meteoro-
logical Agency,4Department of Cosmoscience, Hokkaido University

We investigate the snow electrification observed at Memanbetsu. In this presentation, we report a preliminary analysis of
atmospheric data observed in Memanbetsu.

Keywords: Atmospheric electric field, Snow electrification
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Spatio-temporal characteristics of subionospheric perturbations associated with annular
solar eclipse

INUI, Daiki1∗ ; HOBARA, Yasuhide1

1Graduate School of Informatics and Communication Eng., The University of Electro-Communications

In this paper, we analyse UEC’s VLF/LF transmitter observation network data associated with annular solar eclipse in 2012.
Clear temporal dependences of the VLF amplitude are observed by various transmitter-receiver paths. Numerical computations
of VLF/LF signals with the ionospheric perturbations due to the solar eclipse are carried out by using 2D-FDTD method. As a
result, temporal variations of the VLF/LF amplitude are in rather good agreement with those from the numerical modeling.
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Electrical characteristics of the lightning discharges generating long-recovery VLF events

YAMASHITA, Junpei1∗ ; HOBARA, Yasuhide1

1Graduate School of Informatics and Communication Eng., The University of Electro-Communications

In this paper, we focus on the special type of early/fast VLF event so-called long-recovery VLF event to study its generation
mechanism. We identify many long-recovery VLF events by using UEC’s VLF/LF transmitter signal receiving network. Elec-
trical properties of causative lightning discharges of the long-recovery events are presented based on both the peak current and
electrical charge moment changes by the ELF waveform observations.

Keywords: long-recovery event, ionospheric perturbations, charge moment, early/fast event, lightning discharge
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Signature of subionospheric LF wave perturbations associated by Hokuriku winter light-
ning observed at the Zao station

MORINAGA, Yosuke1∗ ; TSUCHIYA, Fuminori1 ; OBARA, Takahiro1 ; MISAWA, Hiroaki1

1Planetary Plasma and Atmospheric Research Center,Tohoku University

Intense electromagnetic pulses (EMP) radiated from lightning discharge could cause heating and ionization and alter the con-
ductivity in the ionospheric D-region. Quasi-electrostatic fields (QE Fields) which are generated due to the removal of electric
charge could also affect it. The purpose of this study is to reveal influence of the lightning on the lower ionosphere and its
dependence on properties of lighting discharges. The VLF/LF signature of subionospheric perturbations associated with winter
lightning in the Sea of Japan (around Hokuriku) has been observed during December 16-31, 2009. LF (60kHz) radio observation
was made at Zao (Miyagi) for Haganeyama JJY transmitter (border between Saga and Fukuoka) whose great circle path (GCP)
passes over the coast area of Hokuriku. The amplitude and phase of the JJY signal are recorded every 0.1 seconds. In addition to
the subionospheric LF observation, lightning locations are determined by a lightning location network (WWLLN). The number
of total lightning event identified in the area of 35-37 degrees N and 134-137 degrees E is 1002. Based on the LF observation,
subionospheric perturbations which occur immediately after the causative lightning (early event) were detected. The number of
the total detection of the early event in the selected area is 72. Early events identified will be compared with peak current and
charge moment of the causative lighting which are derived from LF and ELF waveform observations, respectively, to investigate
the relation between early event properties and magnitude of EMP and QE fields.

Keywords: lightning, subionospheric perturbations, electromagnetic pulses, quasi-electrostatic fields
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Generating position identification of high-energy radiation associated with the summer
thundercloud

SHOJI, Tomomi1∗ ; SAITO, Shogen1 ; KAMOGAWA, Masashi1 ; TORII, Tatsuo2

1Dpt. of Phys., Tokyo Gakugei Univ.,2Japan Atomic Energy Agency

We perform the observation on the Fuji mountaintop in the summer from 2008 to elucidate mechanism of the high energy
radiation of the thundercloud origin. This presentation is the result of observation in 2013.

Keywords: thundercloud, high-energy radiation, Mt. Fuji
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Development of broadband lightning monitoring system and its application

YOSHIDA, Satoru1∗ ; WU, Ting2 ; USHIO, Tomoo2 ; KENICHI, Kusunoki1

1Meteorological Research Institute,2Graduate school of Engineering, Osaka University

We have been designing and developing Broadband Observation network for Lightning and Thunderstorm (BOLT) in Kinki
area to study lightning discharges and thunderstorms. The BOLT consists of 11 sensors which detect LF radiation form lightning
discharge and locate emission sources in 3D. We have been developing both hard ware and algorithm to locate lightning so that
the BOLT produces detail progression of lightning discharges, including stepped leader and negative recoil leader in negative
charge region. In this presentation, we show clear 3D BOLT images of lightning discharges and compare the results with VHF
source locations.

Keywords: lightning discharge, thundercloud monitoring, remote sensing
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Simultaneous observations of VHF waves and optical emissions for lightning from the
International Space Station

KIKUCHI, Hiroshi1∗ ; MORIMOTO, Takeshi2 ; USHIO, Tomoo1 ; SATO, Mitsuteru3 ; YAMAZAKI, Atsushi 4 ; SUZUKI,
Makoto4

1Osaka University,2Kinki University, 3Hokkaido University,4Japan Aerospace eXploration Agency

Since Novenber 2012, Global Lightning and sprIte MeaSurements (GLIMS) mission has been conducted on Exposed Facility
of Japanese Experiment Module (JEM-EF) of the international space station (ISS) which is orbiting the earth at an altitude 400
km. The VHF broadband digital interferometer (VITF) attached on JEM-EF is designed to estimate the direction of arrival of
electromagnetic waves. The VITF has th bandwidth from 70 MHz to 100 MHz. The VITF consists of two antennas, band-pass
filters, amplifiers, and 2-channel-AD-converter. The electromagnetic radiations from lighting discharges received by the antennas
are digitized by the AD converter synchronizing with another channel through the filters and the amplifiers. The band-pass filter
and the amplifier of the VITF are exactly the same as the ones of the VHF sensor on Maido-1 satellite. The basic specification
and most of devices in the AD converter of VITF.

In previous study, the Array of Low Energy X-ray Imaging Sensors (ALEXIS) satellite (1993) had a high-speed VHF re-
ceiver/digitizer (Blackbeard) for studying the effect of lightning and electromagnetic impulse from lightning and other man-made
noise, which means TV and FM carrier interference. Furthermore, the Blackbeard reported the unique characteristics of VHF
waves radiated from lightning known as transionospheric pulse pairs (TIPP). In 1997, the Fast On-orbit Rapid Recording of
Transient Events (FORTE) satellite recorded many VHF pulses associated with lightning discharges.

The observation results of the VITF of the JEM-GLIMS mission were described. As a case study, the lightning event captured
by the two optical sensors (photometers and CMOS sensor) was analyzed. In these events, the waveform data of VITF were used
to estimate the arrival direction of EM waves. There are two methodologies which are the interferometry technic and the group
delay characteristic of EM waves. We compared the results of direction of arrival estimation with CMOS sensor data. The results
agreed with the position of the lightning emission captured by the CMOS sensor. We also compared the results of VITF with
that of the photometers in order to find the temporal relationship. The results indicated that the frequency of the VHF radiations
recorded with the VITF had a positive relationship with optical waveform captured with the photometers.

Keywords: lightning, radio wave propagation, VHF waves
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Magnetotelluric measurements of volcanic lightning at Sakurajima, Japan

AIZAWA, Koki 1∗ ; YOKOO, Akihiko2

1Institute of Seismology and Volcanology, Kyushu University,2Aso Volcanological Labotatory , Kyoto University

Magnetotelluric (MT) method uses the natural electromagnetic (EM) field variation to image subsurface resistivity structure,
and usually involves measuring two horizontal electric field components (Ex and Ey) and three magnetic field components (Bx,
By, and Bz) at the Earth’s surface, where the subscripts x and y indicate the N?S and E?W directions, respectively. In the MT data
recorded 3 km away from the active crater of Sakurajima volcano, pulse-like signals that synchronize with the volcanic lighting
are frequently observed within 3 minutes from the eruption onset (Aizawa et al. 2010). However the sampling rate on that paper
was so low as 15 Hz that the physical properties of volcanic lightning, such as waveform of EM radiation, amplitude of electric
current, and its duration, were not investigated.

In the presentation, we show the result from the temporal MT observation with the sampling rate of 65 kHz. The MT data
were recorded at two sites approximately 3km away from the active crater between October 27 and November 6, 2013. The
preliminary analysis shows the following features of volcanic lightning;

(1) There are two types of discharges. One is the assemblage of several pulses. Another is the EM burst that continues several
ms.

(2) The duration of each pulse in the assemblage type is short as a few tens of micro seconds, but its amplitude is far strong
than that of EM burst.

(3) Regarding the discharges of the pulse type, there are examples that the first discharge is weaker than the second and third
discharges.

The points of (1) and (2) are similar to the lightning in the thundercloud. However, its duration is approximately 1/10˜1/100 of
that of thundercloud. In addition, we will show the data of physical unit (mv/Km and nT) which was recovered by incorporating
the frequency response of the logger and induction coil, and will closely investigate the relationship between MT signals and the
corresponding lighting movie. In addition, the 32 Hz MT data since December 2011 will be presented.

References
Aizawa, K., A. Yokoo, W. Kanda, Y. Ogawa, and M. Iguchi (2010), Magnetotelluric pulses generated by volcanic lightning at

Sakurajima volcano, Japan, Geophysical Research Letters, 37, L17301, doi:10.1029/2010GL044208.
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Pressure field of a tornado observed by POTEKA project

KOBAYASHI, Fumiaki1∗ ; NOROSE, Keiko1 ; KURE, Hirotaka2 ; MORITA, Toshiaki2

1Dep. Geoscience National Defense Academy,2Meisei Electric co.,ltd

A tornado event, which occurred in Midori city Gunma prefecture on 16 September 2013, was observed by the fine-mesh
surface weather station network named as POTEKA. The pressure field around the tornado revealed the pressure dip pattern at
the time of the wind damage and useful for the judgement of the cause of wind damage.

Keywords: surface weather station, tornado, downburst, gust front
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Discrimination between downburst and gust-front by the surface dense observation net-
work POTEKA

NOROSE, Keiko1∗ ; KOBAYASHI, Fumiaki1 ; KURE, Hirotaka2 ; MORITA, Toshiaki2

1National Defense Academy,2Meisei Electric

On the evening of 11 August 2013, a severe thunderstorm passed over the Takasaki and Maebashi city, Gunma prefecture, and
produced gusty wind damages. The change of surface weather elements was recorded by dense observation POTEKA when gust
occurred. In this study, we follow the development and propagation of gust-front and downburst through the analysis of features
of pressure field observed by POTEKA. The result of this analysis reveals that the reason of gust caused damages in Maebashi
city is downburst.
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Doppler Observation of Cumulonimbus Turret Generation by 95GHz Cloud Radar in
Boso Peninsula on 30 August 2012

KASHIWAYANAGI, Taro1∗ ; KOBAYASHI, Fumiaki2 ; OKUBO, Takumi2 ; YAMAJI, Mika 2 ; TAKANO, Toshiaki3 ; TAKA-
MURA, Tamio4

1Center for Environmental Remote Sensing, Chiba University/Japan Radio Co., Ltd.,2National Defense Academy,3Graduate
School of Engineering, Chiba University,4Center for Environmental Remote Sensing, Chiba University

Simultaneous observations of cumulonimbus turrets using a 95GHz W-band cloud radar, an X-Band radar, the MTSAT-1R
rapid scan and photogrammetry were held during the summer in 2012 in Kanto Region, Japan to understand the convection
initiation and the structure of cumulonimbus turrets. During these observations, the cloud radar was installed in the middle of
Boso Peninsula, where cumuli and cumulonimbi frequently generate in mid-summer season.

Cumulonimbus turrets were developed above the W-band cloud radar after 12:30 on 30 August 2012. The turrets continued
development and degeneration for two hours above the radar. In a previous study, we have shown the Doppler analysis by X-
band radar which indicated convergence of horizontal winds below 1.5 km around the cloud radar site at the initiation of the first
cumulonimbus turret generation.

In this presentation, we show the vertical Doppler analysis result of the cloud radar at the initiation of the cumulonimbus turret
generation. The result indicates the existence of a strong updraft of over 6 m/s at the initiation of the first cumulonimbus turret
generation.

Keywords: cumulonimbus, turret, cloud radar, Doppler
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Surface Temperature and Pressure Distributions of Downburst captured by High Dense
Ground Observation Network ”POTEKA”

KOJIMA, Shinya1∗ ; SATO, Kae1 ; MAEDA, Ryota1 ; KURE, Hirotaka1 ; YADA, Takuya1 ; MORITA, Toshiaki1 ; IWASAKI,
Hiroyuki2

1Meisei Electric co., ltd,2Faculty of Education, Gunma University

Meisei developed low-cost compact weather sensor (POTEKA Sta., hereinafter referred to as the POTEKA), which can mea-
sure temperature, relative humidity, pressure, sunlight, and rain detection per one minute and achieve higher density weather
observation system economically. We installed economical and high dense ground observation network (total 55 stations, 1.5˜4
km-mesh) in Gunma, Japan. This paper presents observation of wind gust phenomena around Takasaki city and Maebashi city
on 11 August 2013.

The wind gust occurred from Takasaki thru Maebashi city around 18:00 JST and caused damages to private houses. Tempera-
ture changes obtained from POTEKA network show that surface temperature dropped by up to 13.9 deg. C in 12 minutes.

The following figure exhibits the change of sea surface pressure calculated from POTEKA around the gust pathway reported by
JMA (Maebashi). Although pressure at Maebashi station increased gradually with 10 minutes resolution, pressure jumps of 1-2
hPa were recorded at POTEKA with one minute resolution, indicating that the temporal high pressure was caused by downburst
downflow. Beside, two pressure jump can be found at some stations. The first and second jumps are coincided with gust fronts
and down flow of downburst, respectively (Discrimination between downburst and gust-front by the surface dense observation
network POTEKA).

Local weather observation network consisting of POTEKA succeeded in capturing the change of surface pressure caused by
gust wind phenomena with unprecedented spatio-temporal resolution, which enables us not only to distinguish between gust
fronts and downbursts but also to detect such wind phenomena earlier.

Acknowledgments: The authors would like to thank SANDEN Corporation, SAVE ON, and Board of Education of Isesaki city
for support POTEKA project.
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Preliminary Reports of Summer Sprite Observation Campaign at Summit of Mt. Fuji,
Japan

SUZUKI, Yuko1∗ ; SUZUKI, Tomoyuki1 ; KAMOGAWA, Masashi1

1Dpt. of Phys., Tokyo Gakugei Univ

Many investigations of transient luminous events (TLEs) such as sprites and elves have been carried out since the 1990s.
However, there are still unsolved issues like the morphologies of sprites. One of approach to investigate this issue is statistical
study with collecting many events. In this study, we report a preliminary result of a mountain observation which enables us to
observe the TLEs for a long term at the fixed point. The mountain observation was conducted at the summit of Mt. Fuji (3776
meter altitude), Japan, which enables us to detect the TLEs above off the coast of Boso peninsula, Chiba, Japan and the coast
of Japan Sea which a large number of summer TLEs and the winter TLEs due to energetic positive cloud-to-lighting occurs. In
particular, the altitude of the summit is located over the summer cloud covering the wide regions, so that the distant TLEs can
be observed and low pressure and clean air yield better color images of TLEs. Moreover, the lower cost operation is possible,
comparing with than the aerial and balloon measurement.

In the summer of 2013, we detected several events of TLEs with sensitive black-and-while CCD cameras at the fixed point for
one month and with the color single-lens reflex camera. We will show the detailed analysis in the presentation. Such a mountain
observation gives us a high chance to detect low-altitude blue-jets and starters and a 360-degree view from the isolated mountain,
Mt. Fuji, also gives us a high change to detect a number of TLEs. In this presentation, we show the results of sprite images taken
at the summit of Mt. Fuji on Aug. 2, 2014.

Keywords: Sprite, Lightning, TLEs
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Development of polarimetric 2-D phased array weather radar using minimum mean square
error method

KIKUCHI, Hiroshi1∗ ; WU, Ting1 ; USHIO, Tomoo1 ; SHANG, Jin1 ; KIM, Gwan1 ; GOTO, Hideto2 ; MIZUTANI, Humihiko2

1Osaka University,2Toshiba

We have been developing a polarimetric 2-D phased array weather radar which detects small scale phenomena such as torna-
does and downbursts. In this paper, we compare Beam Former method (BF), which is a conventional method in Digital Beam
Forming signal processing of array antenna, with Minimum Mean Square Error method (MMSE), which is our proposed method,
and discuss simulation results estimated by each method. In BF, antenna pattern is uniform and unique in the radar system, and
its sidelobe level is high. As a result, if there are obstacles, for example high building, or very heavy rain area, the observation
results of array antenna is imprecision in the region near them. In contrast, we can turn the null-point to interference wave
direction at the same time we turn the mainlobe to the desired signal direction in MMSE.

Keywords: phased array radar, MMSE
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