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Instrument development for obtaining microclimate big data of near surface and
its impact on numerical weather simulation through data assimilation

Nakayoshi, Makoto

3,200,000

loT
loT
LPWA 3

1.2 km 6 km

loT 5

This research project developed an loT instrument for near-surface
microclimate and an algorithm for detecting wind velocity around the altitude of cloud bottoms with
digital cameras located on the ground. The loT instrument measures ambient temperature, humidity,
wind speed, short- and long-wave radiation and the data are transmitted via LPWA network. The wind
velocimetry is based on stereo vision, which identifies 3D coordinates of cloud features with pairs
of images and computes advection velocity of clouds with temporal change of cloud locations. As well

as the development of the instrument and the wind velocimetry, numerical simulations assimilating

near-surface weather data were conducted for checking the data assimilation impact. Though 1.2 km
and 6 km resolutions data over urban regions were assimilated with 3d variational method, no clear
improvement on simulation accuracy was observed.
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