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Lidar observations for study of coupling processes over the equatorial region
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Stratosphere-troposphere exchange is important for the budget of ozone in the lower stratosphere as well as in the troposphere.
Upward transport occurs in the tropical region (Brewer-Dobson circulation), but the exact mechanism controlling the transport is
not clear. We have constructed the lidar facility for survey of atmospheric structure over troposphere, stratosphere, mesosphere
and low thermosphere over Kototabang (100.3E, 0.2S), Indonesia in the equatorial region [1]. The lidar system consists of the
Mie and Raman lidars for tropospheric aerosol, water vapor and cirrus cloud measurements, the Rayleigh lidar for stratospheric
and mesospheric temperature measurements and the Resonance lidar for metallic species such as Na, Fe, Ca ion measurements
and temperature measurements in the mesopause region. The laser system included in this lidar facility consists of three pulsed
Nd:YAG lasers, a pulsed Ti:Sapphire laser seeded by a ring Ti:Sapphire laser and a dye laser. The most parts of this lidar system
are remotely controlled via the Internet from Japan. The full lidar observations started from 2004. The routine observations of
clouds and aerosol in the troposphere and stratosphere are continued now.

We found the top height of the stratospheric aerosol layer descend with time, synchronized with the QBO in the zonal wind.
The QBO signals of the aerosol layer are noticed in the altitude range from 30 to 40 km. In addition, the tropospheric aerosol
amount observed around the tropopause over Kototabang is much more than at mid-latitudes. They suspect that this is an evi-
dence of active material exchange between the troposphere and the stratosphere over the equatorial region.

We have installed DIAL (differential absorption lidar) system for high-resolution measurements of vertical ozone profiles in
the equatorial tropopause region over Kototabang, Indonesia. We will contribute to the elucidation of the climate change by
getting observational information about high-resolution ozone density profiles, and the wave-propagation and material trans-
portation using ozone as a tracer from the troposphere to the lower stratosphere over the equator.

There were many ozone DIAL systems in the world, but almost systems are optimized for stratospheric ozone layer measure-
ment [2] or tropospheric ozone measurement [3]. Because of deep ozone absorption in the UV region, the wavelength selection
is important. Simulation results show that we can measure above 20km with height resolution of 500m within 5% random error.
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