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Water vapor observation in sub-tropical region in Okinawa by Raman lidars
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Abstract

As a part of the GEOSS(Global Earth Observation System of Systems) project (Analysis of variability
of water vapor and temperature by GPS occultation data), we have started water vapor profiling with
a portable Raman lidar in the sub-tropical Asian-monsoon region in Okinawa. The observation system
is developed by Kyoto University as a portable water vapor Raman lidar. Nd:YAG laser (SHG:532 nm,
30 mJ, 20 Hz) is used as a transmitter and scattered lights are collected with a 35.5 cm telescope, and
then detected by photon counting system for elastic (532 nm), N2 Raman (607 nm), HoO Raman (660
nm) signals, respectively. So far, we have obtained seasonal variations, night-time variations as well as
day to day variations of water vapor profiles with backscatter ratio information. The results are displayed
at www.rish.kyoto-u.ac.jp/geoss/lidar/okinawa. The water vapor profiles observed by the lidar are being
compared with the profiles obtained by GPS occultation technique. The details of spatial distribution of
water vapor will be studied, as well as comparison between the water vapor variability and wind velocity
fields observed with the wind profiler.
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Figure 1: Block diagram of the system Figure 2: Locations of the observation (figures

taken from NiCT web site)
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Figure 4: Scatter diagram of the r.m.s. difference
of water vapor mixing ratio in space (horizontal)
and time (vertical). Spatial difference is between
radiosonde at Naha and the lidar (70 km differ-
ence). Time difference is the difference between
the water vapor profiles within the night.

Figure 3: Nighttime average of backsatter ratio
(top) and water vapor mixing ratio (bottom) ob-
served between April 24, 2006 and Augest 10,
2007. The horizontal axis shows day number from
April 24, 2006. Altitudes are above sea level.
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