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Measurement of concentration variation of SO,, NO,, and Os in the lower troposphere by
DIAL, and comparison with results of in-situ measurement
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Abstract

We performed SO,, NO,, and O; measurements in the lower troposphere using a multiwavelength
differential absorption lidar (MDIAL) system. Measurement results were compared with results of airborne
and ground-based in-situ measurements. For NO, and O;, measurement results of concentration by DIAL
and in-situ methods show good agreement for 900-1500-m altitude. We also measured the variation of
concentration profiles of NO, and O; simultaneously for 24 hours. These measurement results suggest that
SO, and NO, were trapped below the inversion layer, which induced the reduction of O; concentration by the

reaction of NO, and Os.
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Fig. 1. Location of atmospheric monitoring in
Tokyo area.
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Table 1. Laser sources for measurement of SO,, NO, and Os.
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Fig. 2. Vertical profiles of SO, concentrations,
temperature and humidity on 6 August 1999.
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Fig. 3. Vertical profiles of NO, and O;

concentrations and temperature at (a) 14:00-16:00
and (b) 19:00-21:00 on 10 December 1999.
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Fig. 4. Time variation of vertical concentration
profiles of NO; (top) and Os; (bottom) measured by
DIAL for 24 hours from 12:00 on 13 October 2001.
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Fig. 5. Time variation of wvertical profile of
backscatter coefficient measured by ceilometer for
24 hours from 12:00 on 13 October 2001.

EEROEBRIZBWT, NO,. O;atHlEicesE
DRHUITOT, AT F LA LT 24 BEfRS
O BEREG NIRRT LT,

5. £¢8

BA% L7=Z 3K DIAL &% F\\ T, xiE
TRIZBITS SO,. NO,. O BEOEHEIZIT-
7o ™ 1000~1700m (233 YT 0~7ppb D SO,
EBESHEPBEISNZ, N0, & O I2BL
Tid, BEE 900~2000m (23T 0~50ppb DI
EEEHPER &N, HEEREZFRCThh
FMZEEBS IO EICBIT 5 208 HEBE
LB L7z, NO, & O; IZBAL THE 900~
1500m IZB W THE OB RIXTIE—&K L=, v
CTIREDBEBLIEEOREAFERL DL
BIZ LD, SO, & NO, MMRERE D2 E 72581,
OTFICHALRAD NS Z LR ENTE, F7-
ZDHAENO, & O, BEDORESANADIERE
L., RRIFUITEIT S NO, & 0; DILZEES
BRI iz,

Z¥E & DIAL ¥EZFH\ T NO, & 0; DFEIRE
EEEEHEIZITV. B 900~1350m (23817 B8
ESFHOMENE 24 BEfA TR 21
TITD Z LI L7z, FHEER 2 —n A —
FIZEVHBISNIREBEEOBEREE/I L
&L, 2 kv, BIEBED NO, N REBN
WZHACIAD b, ZO/REE 0 BERELT5

ZENREEINT,

References

1.

10.

11.

-116-

T. Fukuchi, T Fujii, N. Goto, K. Nemoto, and N.
Takeuchi, "Evaluation of differential absorption
lidar (DIAL) nmeasurement error by
simultaneous DIAL and null profiling," Opt.
Eng. 40, pp. 392-397, 2001.

T. Fujii, T. Fukuchi, N. Goto, K. Nemoto, and
N. Takeuchi, “Dual differential absorption lidar
for the measurement of atmospheric SO, of the
order of parts in 10°,” Appl. Opt. 40, pp.
949-956, 2001.

T. Fujii, T. Fukuchi, N. Cao, K. Nemoto, and N.
Takeuchi, “Trace atmospheric SO,
measurement by multiwavelength curve-fitting
and wavelength-optimized dual differential
absorption lidar,” Appl. Opt. 43, pp. 524-531,
2002.

T. Fukuchi, T. Nayuki, N. Cao, T. Fujii, K.
Nemoto, H. Mori, and N. Takeuchi,
"Differential absorption lidar system for

simultaneous measurement of O; and NOs:
system development and measurement error
estimation," Opt. Eng. 42, pp. 98-104, 2003.

N. Cao, T. Fyjii, T. Fukuchi, N. Goto, K.
Nemoto, and N. Takeuchi, "Estimation of
differential absorption lidar measurement error
for NO, profiling in the lower troposphere,"
Opt. Eng. 41, pp. 218-224, 2002.

T. Nayuki, T. Fukuchi, N. Cao, H. Mori, T. Fujii,
K. Nemoto, and N. Takeuchi,
“Sum-frequency-generation system for
differential absorption lidar measurement of
atmospheric nitrogen dioxide”, Appl. Opt. 41,
pp. 3659-3664, 2002.
(EHOBREHICRBT 2 REEH T —#
EQMZERBIRT — % |, PEC-1999JC-04,
B ARMEEEE bz 7 —, 200043 A.
(B OBREFICEIT A RKBHT—¥
£ LZEKELT —# ). PEC-19991C-03. ()
FIMEEEE R Z— 20001 A.

2 OBEREHFICBIT 5 RK[BHT — 4
EQM BRI T — % |, PEC-1999IC-07,
D RIMERLEFME LB Z—, 2000453 A.
X OBERYEHICRBIT A REEHT —#
£ LEERET —F 1. PEC-1999IC-06. (&)
FIHMPEREEM LT ¥ — 200043 A.
FILFIE, fFERER., EEESE, [v—na 2
—F =l kBT a Y B BKDES
F=FY T B2 BlL—YPEVS
VURT Y AT, pp. 124-127, 2001.



