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Nadir Observation of Lightning and TLEs by JEM-GLIMS: Detection Method
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A scientific payload named JEM-GLIMS aboard the International Space Station (ISS) is aimed at observing lightning and
Transient Luminous Events (TLES) globally. Keeping its field-of-view toward the nadir direction, GLIMS clarifies the horizontal
structures of lightning and TLES, which is a crucial issue to understand the electrodynamic coupling between the tropospher
and ionosphere. A difficult point, however, is that careful analyses are necessary to separate the emissions of lightning and TLE
which spatially overlap along the line-of-sights in the case of nadir observation.

In this study, we analyze the multi-wavelength optical data obtained by GLIMS to identify lightning and TLEs. The main data
analyzed are those of imager (LSI) and spectrophotometer (PH). LSI consists of two cameras equipped with a broadband red filt:
and a narrowband 762-nm filter, respectively, and obtains imagery at a spatial resolution of 400 m/pixel on the ground surface
PH detects time-resolved emission intensity at a sampling rate of 20 kHz by six photometer channels measuring at 150-280, 33
762, 600-900, 316 and 392 nm, respectively.

During a period between November 2012 and June 2013, GLIMS observed 815 lightning and/or TLE events, and in 494 of
them, both LSI and PH data showed clear signals above the noise level. As the first step, we carried out case study using «
event observed at 09:50:47UT on Jan 29 2013 which did not cause strong saturation on the LS| and PH data. The estimate
peak irradiance was 1.38x1®W/m? at 600-900 nm, which is equivalent to the top 10 % bright lightning events observed by
FORTE satellite in the past. This finding suggests that GLIMS selectively observes the most optically-powerful events. The
peak irradiance was estimated also for the other PH channels. At all visible channels other than a far ultra violet (FUV) channel
the peak irradiance was estimated to be in good agreement with the atmospheric transmittance curve calculated between
km and ISS altitude. We therefore primarily attribute the visible emissions of this event to lightning discharge occurring in
the troposphere. Interestingly, GLIMS also detected the FUV emission which is significantly stronger than that expected for
tropospheric lightning. This finding suggests that TLE also occurred at higher altitudes where the FUV emission is not affectec
by atmospheric attenuation.

As such, itis clear that GLIMS is able to discriminate optical emissions of lightning and TLES occurring in the nadir direction.
In the conference, we will examine the identification technique in details and, by applying it to all the events, will discuss the
validity and limitation.
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