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Simultaneous DIAL measurement of atmospheric O3, NO, and measurement error evaluation
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Abstract

Vertical concentration profiles of O; and NO, in the lower troposphere were measured simultaneously

using a differential absorption lidar (DIAL) system. An Os; concentration of approximately 100-170 ppb and

a NO, concentration of approximately 20-80 ppb were obtained at 900 m height.

The measurement error

due to differential backscatter gradient and differential attenuation was found to be 2.8 ppb for O; and 4.8

ppb for NO,.
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The statistical error was estimated to be 3.8 ppb for O; and 2.8 ppb for NO,.
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Fig.1 Vertical concentration profiles of O3 obtained
from July 5, 2001 16:16 to July 6, 2001 12:16 JST
for height 600-1500 m.
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Fig.2 Vertical concentration profiles of NO,

obtained from July 5, 2001 16:16 to July 6, 2001
12:16 JST for height 600-1500 m.
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Fig.3 Time variation in O3 and NO, concentration
observed from July 5, 2001 16:16 to July 6, 2001
12:16 JST at height 900 m.

EE 900m (281 B 05 & NO, DIEEE DEERIZE
bA 312777, 09:00 LIEIZEB W TIE NO, BE
WRERELDENRRONDIN, Zhix=7T o
VIVBXITEER Y, BFHEBREOKRE L
LICERT 2 b0 RIS N5,

4. P ERBRZETTAm
DIAL Eiliz Téfﬁﬁaﬁgl&bfﬁ
FHEAZER L OME FRGELRECCZ= o E BRI
DREENZBTOND, MEFRETIKRR @ﬁﬂ
1R & R7aE 5B NICIT - 7B £ E O FHElRE 2
DIELDENLRBLDBZENTE D, i:’fm‘s
@%Ai%%%%ﬁiﬁﬁ&ﬁéﬁ

nY IV, ERERBRNICE &ﬁ%&ﬁ%?ﬁ
RESHBREIC J:Z;B,h%inctbjt%b\&%x_
Y (N

HEEEIEBESANHBEHEELTWD
19:00~07:00 {22\ T, 1 BefEl4 (6 > DEHANE)
DEEREL L, O, SHAIOFEEAZEIT 0.6~
10.9ppb DHLFE THERE L EHEIL 3.8ppb TH o
72 NO, FHAI DB A 13 1.3~4.6ppb D&EFHZ = L |
SEEHMENE 2.8ppb TH o 7=,

—F. BFHERE E BRI L DRRED
UTICRTHEICE > Tl L=, ZHIES.

% TRELR S, THERE ORI
S D lidar FEXTEZOND,

dx 1d

E:EE[E?_ (@ +ax, +No) @

ZZTXR) = In[R’P(R)]. L= Pu+rlitF



BELRER (B 12 S — 8 ELREL. BT LA U —HK
ELERED). ol THIEXSEHE ORINEEHETH Y |
ZOMOYEI K BRIUTIERT 5, DIAL 5+
THAVWLNDH(DIE, R A Aoy ITBIT DE(2)
@%%;kéb A[(1/B(dBIdR)]. Acy . Aog?s NAc

W L2/ ENWEEELTELID, LarL,
INHLOREITZREBFHFICL > THRIZLARW T
ERBHY ., BIERELRD,

B BERBICER T BREZRDDITHT
5T, 2 —HEBEOBRRKREEZ L, ~1* &

BEL, k ZEEZHLT—ETH D ERET
e A[UBABIARCEIRT HERZE Ex
£ :;A{Lzﬂ SLA, gy d Sl
2Ac | B dR 2A0 A dR S
3)
LT B, T S=(Butfr)YPrIEA =AglZBIT D
LA U — 1% FEELSREIC R T 2 2% FEELRE
DHETHY ., A =Ap Ay TH D, Egldfy D&
EHEORE df/dR \CERT 57, =7y
VDB E, BEILKT D Ly DEBIBREDITF
ETHHEIIRERBIERELRD,

E%b:\ AaM\ ACZR@:E@‘é—é%E\*%EA &i
Ac Aa
E ="M _“"7R 4
4 Ao Ao )
THEZLND,
NO, PRI EBEFMTCIIEREHEZEE

2000m 1ZERE L. ay /By =30, k=1 £ L., Ay =
446.8nm THE LN ZHEFTH b By % Klett 15[9]
ZROLTEKRD, Q). @ HRIEREERD T,
B REMETEE 2000m IZBWTERE Lz, FHEl
FREENICRBIT D8, DEESMER 4 1277,
00:00 AfT#&, 04:00 R, B LT 09:00 LIRIZE
WTB I REREDRRONDTZH, ZHbD
REZICB W TIIRIERED KE Do LHEE S
s, RGB). @OEAVWTEL LZEE 900m 12
BT D NO,FHAIRRZE Ey, Ez 2 51T ¥, FHE
REE N IC BT 5 F ¥ E X <E>=0.2ppb .
<Ep>=4.6ppb T o7z, Ez 3HK 20ppb i< 722
Wk LV Eg 1 0.4ppb LA T & 1 #TA E/hE <
EglZxt U EJI3IBIR T 5 LB 2 b5,

0; DHEIERZETM TIL Klett 1E2EAT 551
20 BIRIZ K ARINEEZERET B0, (1) Tk
D72 O3 T E MR) = (-1240) AdX/AR) % Aoy \Z 31T
HZRQIZRAL, X EBT-,

%Iu{%}nlﬁi' i
il

- k =0
04:00 08:00 12:00

time [hrl

500 ¥ y
16:00 20:00 00:00

Fig.4 Backscatter coefficient calculated using return
signal at 446.8nm from July 5, 2001 16:16 to July 6,
2001 12:16 JST.
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Fig.5 NO, measurement error at height 900m from
July 5, 2001 16:16 to July 6, 2001 12:16 JST. E.:
error due to differential extinction, Ey: error due to
differential backscatter.
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Fig. 6 Oj; measurement error at height 900m from
July 5, 2001 16:16 to July 6, 2001 12:16 JST. E,:
error due to differential extinction, E,: error due to
differential backscatter.
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