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Temperature Measurement in the Lower Troposphere using the Rotational Raman Lidar
with Spectral Fitting Method
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Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract : Measurement of the temperature profile in the lower troposphere by lidar is useful for weather forecasting

and the local weather disaster prediction. In this study, we measured the rotational Raman scattering spectra of the

atmosphere using the multi-spectral detector, and estimate the temperature using a spectral fitting technique. The system

is operated with the UV 355nm laser for eye-safety.
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Fig.1 Pure rotational Raman spectral of air calculated for

temperature of T=200K and T=350K.

| [alt]

|
Measured Spectrum My Model Spectrum [
| |

:

Moo 2

Z‘.m'{r falx)} o
M,

2

Errore

---2222 300 3001---
Temperature [K]

Fig.2 The principle of spectral fitting method for
temperature measurement.
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Tablel. Lidar parameters

Laser Wavelength 355nm
Pulse energy 50mJ
Pulse repetition rate 30Hz
Telescope diameter 20cm
Range resolution 150m
Accumulation time 6min
Receiver efficiency 7%
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Fig.3 Temperature errors for conventional rotation
Raman lidar and proposed rotational Raman lidar using
laser wavelength of 355 nm.

ERETIE 7 b boBTINEET D
SHE THOKIBERZEIBEREINLTEL T8
W E R LTV AR, EEIIEmm LT —4
IR SRR W DRENRRELS D, L2rL, K
HHZEITXO0OKU T THDLII ERholc, £ 5
JEAKm UL E Tl e DFHBICEAEZ MR ZIREEICK
DFAZE LK LIN CTHIE FIBE 2 §5PH 235 8km 7 5
12km I3 > TW 5,

4. TURFER A DESH

=2 b—3 g TIE 1000 HORITICE VRES
BHLTWAR, EZEO 1EOBNT —Z T2 o
FETITEERNE LRV, TZT, EEe LAIAE
HERZOMHBEZERDEZLZARVWHEENE LN
oo ZTHED, EEOHERED ¢ MORIERZEL HE
ETDHZLENRAEETH D,

v NAFANT PAKRHEBEERWTANZ LT
4T AT ETOBE RBEOE ch T & OREH
EZFEREICIT) ZENEFICEETH D, EEDOF
MO E LT, LA T 72 A THREZDORE
WMEZRDDEBRZIT-T-, THBOPLEEREZ %
ch DWEBBTTS LARNSHEEITW., F— 0
EORLL ch TORKELZHEB LKL LZEES
BxE & o7 D% ch OMIEE & L, 0l ER R
% Fig.4 {2~

o
™

Sensitivity (rel.units)
=} [=}
S (=]

&
[N}

0 5 10 15 20 25 30
ch

Fig.4 Measured relative sensitivity of multi-channel
detector using UV lamp.
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