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Abstract

We have been improving the ozone Differential Absorption Lidar (DIAL) developed in March 2010.
Current DIAL consists of four Stimulated Raman Scattering (SRS) lines (276, 287, 299 and 312 nm)
which are generated by the fourth harmonic (266 nm) of a Nd:YAG laser and a 2-m long Raman cell
filled with 8-atm CO2 gas, and 10-cm and 50-cm dia. receiving telescopes. With this DIAL, ozone
profiles could be measured from ~ 300 m to 6 km~10 km altitude. If the output energy at 266 nm
was larger than 90 mdJ per pulse, we could measure ozone densities around 15~20 km altitude in
the nighttime using the two wavelengths of 299 nm and 312 nm.

During the aircraft measurement campaign for the GOSAT product validation and calibration of
ground-based Fourier transform spectrometers in January 2013, we conducted the comparison of
DIAL and ECC ozonesondes over Saga. They were in good agreement within measurement errors.
Lower tropospheric ozone columns between 1 km and 6 km retrieved from GOSAT TANSO-FTS TIR
observations (9.6 um band) in 2012 within 1 degree longitude/latitude box centered at the DIAL
site (33.24N, 130.29E) were compared with those of DIAL data which were applied with GOSAT
TIR averaging kernels. Although GOSAT TIR data were lower than DIAL data by 10% with one
standard deviation of 11%, they were in reasonable agreement with a correlation coefficient of 0.79.
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Fig. 1 Blockdiagram of ozone DIAL for tropospheric 0zone measurements.
Table 1 Characteristics of ozone DIAL.
Transmitter
Pump Laser Nd:YAG
Pump Wavelength 266 nm (FHG)
Pulse Energy 107 mJ
Pulse Repetition 10 Hz
Wavelength Shifter Raman Cell (CO, filled)
Shifted Wavelength 287 nm 299 nm 312 nm 276 nm 287 nm
Pulse Energy 8.8 mJ 100 mJ No mea. 6.6 mJ 8.8 mJ
Beam Divergence 0.1 mrad
Receiver
Telescope Type Newtonian Prime focus
(fiber coupled)
Telescope Diameter 49 cm 10cm
Field of View (full angle) 1.0 mrad 3.0 mrad
Wavelength 287 nm 299 nm 312 nm 276 nm 287 nm
Band Width (FWHM) 1.02nm | 1.15nm 0.82 nm 1.07 nm 1.05 nm
Transmission 0.18 0.32 0.36 0.17 0.21
Detector PMT (Hamamatsu R3235-01)
Signal Processing 12bit A/D + Photon Counting
Time Resolution 10 seconds (max), 5 minutes (nominal)
Altitude Resolution 75m
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Fig. 2 Comparisons of ozone DIAL measurements and ECC ozonesondes launched on 9 and 15
January 2013. The same ozonesonde data are shown for two profiles on 15 January 2013.
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Fig. 3 Time variation of ozone columns between 1 km and 6 km obtained by DIAL (original),
averaging kernel (AK) applied DIAL and GOSAT TIR over Saga in 2012.
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Fig. 4 Scatter diagram of ozone columns (1~6 km) obtained by AK applied DIAL and GOSAT TIR.



