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Comparison Result Between Rotational Raman Lidar and Radiosonde Observation
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Abstract:

Eko Instruments Co., Ltd, has developed a lidar system since 2001 with University of Fukui as
a joint research. The lidar system is named "EKO Multi Purpose LIDAR System" for measuring
temperature, humidity, and aerosol profiles up to Skm simultaneously. The system is in sales for the
Japanese market since 2005. Applications of the temperature lidar cover a monitoring of heat island
phenomenon, an environmental assessment for industry, and so on.

In these applied field, a radiosonde is widely used, however, it has several problems, i.e. effect
of wind, measurement time, aviation and radio wave control, and so on. Compared with radiosonde,
the lidar is a real time and effective measurement with easy operations.

In this report, comparisons between a temperature lidar, which is based on rotational Raman
scattering, and radiosonde were carried out at Shibuya-ku, Tokyo in February, 2005. As the results, the
lidar can measure temperature profile up to 1,000m in day and night, and averaged RMS error for ten
data set between radiosonde and lidar was 1.2K.
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for temperature measurement.

Tab. 1. Specifications of the lidar system
Specifications

Nd: YAG, THG, center wavelength: 355nm,

frequency: 20Hz, pulse energy: maximum 300mJ

Item

Laser system

Telescope diameter 250mm with UV coating, FOV: 0.1mrad
Filters Raman ch1 CWL: 353.9nm, FWHM: 0.49nm
Raman ch2 | CWL: 353.1nm, FWHM: 0.97nm

A/D and data interval

100 MSample/s by Lecroy LT584, Data interval: 1.5m

Averaging time

200 seconds (4000 shot)

Range resolution

30m

Measurement property

temperature [K]

Measurement principle

temperature dependency of rotational Raman scattering
intensity by atmospheric molecules

Measured range

up to 1.0 km
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Tab. 2. Analysis results of temperature errors between lidar and radiosonde.

PR 02/21 [ 02/21 [ 02/21 [ 02/22 [ 02122 | 02122 [ 02022 | 0222 [ 0222 [ 0222 [ o | A
ate Time (JST) 15:00 | 18:00 | 21:00 | 00:00 | 03:00 | 06:00 09:00 12:00 | 15:00 | 18:00 | "M | Max. | Ave.

RMS error (K) 2.1 0.2 0.7 14 1.5 1.2 1.8 13 0.8 0.9 0.2 24 1.2
Sampling |Highest alt.(m) | 1,165 | 980 | 1,163 | 653 972 953 | 1,015 | 1,058 | 995 | 1,173 | 653 | 1,173 | 1,013
altitude & |Lowest alt.(m) | 296 300 300 29 203 268 228 291 307 301 29 307 252
resolution |Resolution (m) | 30 23 30 22 27 24 27 26 24 30 22 30 26
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