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Observations by a mobile lidar for GOSAT product validation
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Abstract

We developed a mobile lidar for the Greenhouse gases Observing SATellite (GOSAT) product
validation. It consisted of a small type of Mie lidar and a tropospheric ozone DIAL. By Mie lidar,
influence of high-altitude aerosols and cirrus clouds on the GOSAT data was demonstrated, and
stratospheric aerosols increased by the 2011 Nabro eruption were observed.

The DIAL could measure tropospheric ozone profiles, but the observational altitudes were limited
up to about 6 km due to the signal induced noise. We solved this problem by separating the laser
transmitter from the receiving telescope, and could obtain ozone profiles from 0.5 km up to 10 km.
The observed Nabro aerosols and some tropospheric ozone profiles will be presented.

1. iXtdHic

KLAHD CO2 X CHs OB 7 LE7p EEBINT DIREEN ABHIHEEE (GOSAT, WAE) M
2009 4F 1 A 23 HICHE &0 H B o Bl 2 ke cbh 5 v, lgzEkicxtd 2 COz2 & CHa D
7T MEHEREIR S (XCO2 & XCHa) 1E GOSAT #i# 7 — VU = 254155 k2 (TANSO-FTS) @ 3
> R(758-775, 1560-1720, 1920-2080 nm) CHLHI S 415 KEEEW /R4 E (SWIR) O# ks X OWE
AT FuinbiEH &5 2, TCCON (Total Carbon Column Observing Network) 7 — % % fu»
T HEREE DR B L B & XCO2 & XCHa(Ver.01.xx) IZFNEIN 2.3% & 1.2%DEAD AL T ZANH Y |
NRFTYE (1) IFELLLH 1% TH o729,

Z 2T, miElOZFEFE T, 2<IET GOSAT & [FH] L CELN L7t &4 f#RE FTS, 2 —J 4 & —,
ANATZIFA—E—DT —HEHNT XCO2DNAT AL EOXOERFIRNZHOWNTHE LT 9,
ZORERI EEFEITXCO2 & XCHyDEHT LT Y AAOHENR S FrLnrm X7 | (Ver.02.xx)
PERENTNWD, ZNH DA T AL IESH2E L TCCON 7 —# (2~ T XCO2 T—0.3% (—1.2 ppm)
£ 0.5% (2.0 ppm), XCH4T—0.4% (=7 ppb) & 0.7% (12 ppb) & 72D /hsL< o7,

L LARRSHTATY ZATHRGOIREEIC L » TEI=T7 0 VL@ WVEEIC LD BEN £ 175
STNHEBZLNDZ NG, BT NI XLADHEDTZHIZ, DAXOMITEE, =a—Y—
Z v R® Lauder 72 X CFTS, 74X —, ANA T VA A—F—% T GOSAT & OFRIABHI 21T -
TW5b, ZZTiE, EERFIIBE SN GOSAT Y X7 MaiEH A 7 A4 X — % AW -5l D8
IS 7 Clc oW TG T 5,

2. GOSAT Fu ¥ 7 FRIER T A ¥ — DR
AR T A X —id, D I —T A F— LA B O DIAL 2250 s> TV b, 20D
DDTA X —NarTF (IEF 228 cm, & I# 683 cm, & K 255 cm) OFIZHAMI N TV 5D,



2-1 R —FA4 F— 2L BRBExT v VOBRAKR

201146 H 12 HIic= VU K~ U 7 ® Nabro k(11 (13.37°N, 41.70°E) 73Ff& k L 7=, Fig.1 ({29 K 912,
FERTIE6 A 23 HIZEE 17.6 km & 18.2 km (2K 532 nm D% HFHELLE R BNE I E42.27 & 3.67
D2ENOLRLF LT IV ERERI STz, S<IETIZ 6 H 20 12 Nabro RO 7 1 V' )LEMN
éﬁ{%éhﬂ\éo NS0T a Y RSSO TEEMMENT 0 5 F Xy M EREO Ll 2Bl > THA |

ICEIE L b e S, R TIEE -ERAEEED K 833 km £ TO% G BEUSREORE I E
GMDﬁwnw4u1;@ﬁ%wﬁﬂzm2$3ﬂifﬁﬂénto%@Ti KINEEKIZPES =7 =
VOVHEIINZ £ 5D GOSAT 7'm & 7 hROKUE /R E DR BT OV T b i HICfili 5,

2-2 B A Y v DIAL 2 Xk 5 8H]

FH IO NAYAG L —H—0D%F 4 @i Tt S/ COe 7~ (11 RETEX 2m) 2H0 3
W (276,287,299 nm) @ L —H¥— L O£ 50 cm O [EIfHH O Lmss & A 725t i 4 DIAL % BA
LB AIT->TEZ0, L2 %ﬁ R LTSRS (R3235-01) TIXESMART — & »
T THERENS ORNZERFEFICL Y, WK EIZ L Signal Induced Noise (SIN) B FAEL, ZD7-
DI A ANE S E m6mnif ZHIBRE S LT,

%I T, :/waf#_ EHIO LD 49.5 em DOFTIZ, AR 8 em OFF LW (LD ZEfF
) ZBTC. 2 b T L—F— @m%%@ﬁﬁ%ﬂ%iﬁ%ﬁ%2mnuﬁ@ﬁfy%ﬁw#
HEE—RE KD ORI 10 %IFA45 £ TEFE UL AT - 322G LR 2-8km OA Y 2 @81HIF HKE
— RO DIk B L2, ZO/E, @' — NI SIN /&< 720 Fig2 IR X5 ICFEle4y
D IRWNEAIIR 10 km £ TOBMNAIREE e o7, 72, KE— FIZEE 500 m 75 2~3 km %
TOLF U AAEBlTE D)o T,

Saga -_—R —

25 W 10
14 Jun 23 Jun 29 Jul 29 Aug24 Sep ¢ 20 Oct; 24 Nov;14 Dec ;31 Jan

- > 2

10

2012/1/20

20:10:38-
00:03:09

2012/7/10
10:26:40-
13:08:06

Altitude (km)
o
Altitude (km)
[6;]

Altitude (km)
& S
[N \ M /\\M,W\/MAA.A
Fan

> { é 2012/1/21
= - 09:28:15- 012/7/10
- 73 D) ! 10:29:10 14:28:47-
10 ) R ) B 15:29:42
o ‘ ‘ 0 e
0 2 1 2 1 2 1 2 1 2 0 50 100 150 O 50 100 150
R, & (%) at532 nm Ozone Mixing Ratio (ppbv) Ozone Mixing Ratio (ppbv)

Fig.1 2011 #£® Nabro KL K% O & 532 nm Fig.2 DIAL TS /=A4 Y RE L,
IR AEE R TR S -k EELE R & ARE— R 2 BT/ TEIZ 1T > TV

(BWER) CRCHEEE S (KA, MR %, 2012 4E 1 H 20 H @D 21 > 5
BRI EEELRL, FOEEULTOREARR & WL AEBEREOES1X9.28km Th D,

X0 ITBEICH S,

BEE TA X —T — X ONTIIIREME DY T T —H B LT,
BE R

1) Kuze et al., Appl. Opt., 48, 6716-6733, 2009.

2) Yoshida et al., Atmos. Meas. Tech., 4, 717-734, 2011.

3) Morino et al., Atmos. Meas. Tech., 4, 1061-1076, 2011.

4) Uchino et al., Atmos. Chem. Phys., 12, 3393-3404, 2012.

5) Yoshida et al., to be submitted to Atmos. Meas. Tech.

6) PNEHl, HAY —F bt 75k, 81, 435-445, 2011,



