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Development of Imaging Wind Profiler
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Turbulent mixing at small scales in the lower atmosphere is an important process contributing to energy dissipation and vertica
transport of heat and materials. Small scale turbulence associated with clouds can also play an important role for mixing and ce
significantly impact on precipitations. Convective instabilities due to mixing of dry air with cloudy air through entrainment at the
top or bottom of clouds can also be an important source of turbulence in addition to radiative cooling processes. In 2004, the MU
radar was upgraded for radar imaging capabilities. Imaging observation mode has enabled us to improve the spatial and ran
resolutions of the MU radar. Turbulence associated with thermal convection could also be imaged and original observations ¢
clear air turbulence triggered by an upside-down convective instability due to evaporative cooling below a cirrus cloud could be
obtained. However the MU radar cannot observe the atmospheric boundary layer lower than 2 km height due to the limitation o
TR switch. Therefore now we have been developing an Imaging Wind Profiler (IWP) which enables us to observe the detailec
structure of turbulence in the lower atmosphere.

A transportable wind profiler (called LQ-7) is an active phased array radar using seven Luneberg lens antennas (see Figure).
has the center frequency of 1357.5 MHz and the peak output power of 2800 W and is located at the Shigaraki MU Observatory
We plan to modify LQ-7 to realize IWP.

Frequency Domain Interferometry (FDI) is a technigue to obtain high range resolution using the phase difference amonc
receiving signals for various transmitting frequencies. First we applied the FDI technique to LQ-7 which was upgraded to use
five frequencies of -500 kHz, -250 kHz, 0, +250 kHz, +500 kHz relative to 1357.5 MHz. FDI observation results using Capon
method could provide us the detailed turbulence structure. Now we are developing digital receivers to enable Spatial Domail
Interferometry (SDI).
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