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Humanosphere Database in RISH, Kyoto University
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The database for the humanosphere consists of two types of data accumulated from research at RISH, Kyoto University.
One is the collection of wood samples and wood microscopic sections placed in the xylarium; the other is the collection of
digital data related to the humanosphere, including the terrestrial human habitat, the forest-sphere, the atmosphere, and outer
space. These electronic data are open to the public via the Internet. To integrate information on wood samples and digital
data for the public we have established the “Virtual Field for the Humanosphere” in the xylarium. RISH has been a regular
member of ISC-WDS (World Data System) since 2016. This article focuses on the database based on atmospheric radar
observations.

The MU radar, located at Shigaraki, Japan, is a largescale VHF radar for observing tropospheric and lower stratospheric
(2-25 km), mesospheric (60-90 km), and ionospheric atmosphere. The features of the MU radar are the ability to change
the radar beam direction 2,500 times per second by individually controlling 475 solid-state transceiver modules attached to
each antenna element. It can also be divided to 25 independent subarrays. Even now, about 40 years after its development, it
continues to be used as one of the world’s most sophisticated large-scale atmospheric radars. Observation data obtained by
the MU radar is open to the public immediately after observation for standard observation data conducted by RISH, and after
one year has passed for other observation data. The primary processed standard observation data is open to the public on the
web (http://database.rish.kyoto-u.ac.jp/index-e.html) as the "Humanosphere Database.”

The Equatorial Atmosphere Radar (EAR) is a largescale Doppler radar for atmospheric observation at the equator in West
Sumatra in the Republic of Indonesia. The EAR has a circular antenna array of approximately 110 m in diameter, consisting
of 560 three-element Yagis. It is an active phased array system with each Yagi driven by a solid-state transceiver module. Its
total output power is 100 kW, and this system configuration makes it possible to direct the antenna beam electronically up
to 5,000 times per second. The EAR transmits an intense radio wave of 47 MHz into the sky, and receives extremely weak
echoes scattered back by atmospheric turbulence. It can observe winds and turbulence in the altitude range from 1.5 km to
20 km (troposphere and lower-stratosphere). It can also observe echoes from ionospheric irregularities at heights more than
90 km. The EAR is operated in close collaboration with the Indonesian National Research and Innovation Agency (BRIN)
(formerly the National Institute for Aeronautics and Space (LAPAN)). The EAR has been continuously operated in the tropo-
spheric and lower-stratospheric standard observation mode (TR mode) and ionospheric FAI standard observation mode (FAI
mode) except for special observation or maintenance periods. As with the MU radar, the 10-minute average data of the EAR
standard observations are published on the website.

The publicly available web data from the MU radar and the EAR can also be accessed through the IUGONET (Inter-
university Upper atmosphere Global Observation NETwork) project (http://www.iugonet.org/en/). IUGONET has developed
a metadata database and also the data analysis software SPEDAS/UDAS and M-UDAS, which are widely used by researchers
overseas.
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