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Development of 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. This system consists of a small type of Mie lidar and a differential-absorption lidar
(DIAL). The Mie lidar measures vertical distributions and optical characteristics of aerosols and
cirrus clouds at two wavelengths of 1064 nm and 532 nm. The DIAL observes tropospheric ozone
profiles with Raman lasers of 276.2 nm, 287.2 nm and 299.1 nm which are generated by a Nd:YAG
laser and a single Raman cell filled with pressurized COz gas. Preliminary observational data will
be presented with the system.

1. Uiz

KEH D COz X2 CHs DA T LB ERBMT DIRERA ABIE#E (GOSAT, WAX) X
2009 & 1 AICHEFE1 D RIF 6@l 2 kit Th 5 U, GOSAT |[ZH# D 7 — U =28y it
(TANSO-FTS SWIR) THIM 7= KRG ERA O B3 X OWE EE A7 ML — 2 b H
HENABERIKD CO BT LAENT, =72 NICEONRALATANEL, FORXI|IZ=T a2 L0
FHESDOR TR FEBEICI>THRELERD, VI ab—Ta ik ExilE B2 2 K,
KR, BB 7 1 V)L T K HENIEE & 7o TV D 9, Z UK iR ICEET SR E 4
JEWZAFET DT B Y M K> THELEN D 2D ENEL 720 CO2 7 7 A EDE/NHHIZ BN 2
TmHEEZLND,

ZITETa Y R NVEEIC LA EEEZA S/ L, CO2X° CHy O 7 A B KRR FICE 5
72912, GOSAT 71 &7 MRAEH AL T A X —ZHT-ICB% L= THET 5,

2. GOSAT 7Yu X7 NREER 7 A #— DK

AR S A 2 —1, D S —F A Z— L iiE A BRI O DIAL 2250 S>> TWnb, 20
ODTA L —narrF (I 228 cm, X 683 cm, & S 255 cm) OHFIZHMAIIL TN D,

2-1 NI —F (X~

Nd'YAG L —#%#— (Brilliant Eazy) OEAME (KK A11=1064 nm) &% 2 &l (1 2=532 nm)
(H13Zn£1 130 md, 7L AIER 5ns, MK LUERE 10 Hz) %, R 5FDOE—LxT T AR
VA —ZBLTE—ARNY #~0.2 mrad I LT, ZfEEm=sE (0£%£305cm, VyF— -7 LFT7
X)) LRECEAIEAZE L T REEICIT BT,

ZAELEBEOHEFZ 1 mrad IZL TR OOZFHENEZEL, ¥4/ v 7 I73—TL1 &
L21THET D, A21TRHE—L AT Y v F—TL—F =D & ATy P & EEZRMY S I
SEEL. EHICP RS E S T —ICL 0 EER T=9T% & KR R=3%D DI, ThEThT#%7 4
A — (CHE4iE FWHM=0.5 nm, T=50%VLF) %@ L CRHSHZE <,

A1 & A2 OfmHERIEZEIZ1 APD (Silicon, EE 3mm, ~V7 4 A, 7V 7 7 X)) & PMT
(R3234-01, &% Q.E=7%) TH D, T=97%H D PMT IZIHEEMN O DIRWEELE L b /A4 X



EMZDHTDERNT — MEEZ T TWnWb, KM, EF0 P07 v HELEZEL, =7y L
DIEHIREBEZPNEST D720 DOF ¥ X bAAMLTnD (R3237-01, Q. E=~6%) .,

FEMFICIZ F 7Y hLa—4&— (TR 20-160) #FLCW5, ZO/NI—F 4 F—C &
D, ¥R 532 L1064 nm IZBITF DT YL - EOFEESAR & CFRIE (RCHEEE, WERFME)
T 5,

2-2 UVEERD IKREDT < L—F—&2 BV XikE 4>~ DIAL

GOSAT TANSO-FTS TIR Tid, K& - #FEiE o OBMRN S (1=5.6~14.3um) ZHHI L CO2
R CH: DEEN R 5, £72. 9.6um Ny RS A Y U EECHIRE O 1T A ENPHEE
T&E D, MREAY ANTEEDRESATHD & LB FEAE Y F7OFHERNTH D, D7D, %
O 5 Ai7e EEBNT 5729 UV ERO 3RO T~ Lb—W—% /-4 DIAL (Z5W
WET A #—) #=FF LI,

2-2-1 F<wrL—HF—

EEEIE NAYAG L —H%— (YG981C) DO 4 =il (1 4=266 nm, {177 130 md, /XL AiE 8 ns, i
VIR LA 10 Hz) 2. £S2 m D CO T AT~ (AT b AB 0 ASHA ORI S EEEE
1100 mm DOELAFEDOM L > A HAIMNEE & 10 mm DA A TR THF NS ERE 2 —F ¢ o 7

(LLF AR 1), A%hP£¢ 18 mm) ICAHT2Z LIk 3 lEDT <~ L—F— (S1=276.2 nm,
S2=287.2 nm, S3=299.1 nm) ZHAEZH 255, T~ BMIE AT S CO H ADEAFE 22 S
TENEFNOHSIOMEEIT-T- L 25,266 nm DOH /178 107 md OFF, 8 &+ T S1~S3=7.5, 9.1, 8.4
md, 11 %+ TlE S1~83=6.6, 8.8, 10.0 md MG L7, BIE, LV EEEECHHNTE 2 L2211 R
JEEFIHLTW5,

T L—HP— 3 E SR 4290 mm (@285 nm) O X(AR ) EHAWTE— A% 4 512
JERLTE—ALEAY 289 0.1 mrad IZ L7215, 4 LOEKS T T — (R=~98%) % M\ TZ(5 LD
TWREEO BB AT ETHI I L0 BIIE (T=~96%) %#i#E L T EZEICHL BT 5,

2-2-2 ZFHIEE

Yl == — F T, AROE 490 mm, fFEAEEHE 1744 mm, @R 1 /10 (RMS), Al & SiOq
Da—7 47280 R=87%. fx/NERLH 0.8 mm, EXH) 120kg TH D, ElEE (T /3y 7 A 71
—F) DR H8T% THDH, LimsEix7 /LI R — FOFETHEXL TWD,

2-2-8 /)t - BRHE

T b—W—D 3K S1~83 %R L < LT PMT (ZE < 72912, S0, [BIHTHE 12 X 55008
EEZTDZENIEDEPRLS W ENGN0, ¥4 7u4 v 7 17— (DM) ZFHTHZ &IZL
T2o UL, ABHA 45 FECTRYT - BiEEE 50%(2 LT 2 ¥co>o DM T S1~83 24578+ 5854, S2~S3
1 T=25% & 72 0 KX 728K 5,

Z 2T, ANHHA 15 ETHHT 28O DM WS Z L2 Lz, S1 D R 2% 99% T S2~83 @ T A3
95%DEHLDE ., S2D R A 99% TSI D T8 95% D 28D DM ZERLT 5 Z &N TX, 2D Ly
KRR T LN TEE, EEEOHEKY 2i@-> T DM ~EL =HD 45 EAFED I 7 —

(Al+MgF2 =2 — 1) X R=87%T®» 5, F7=. DM & 1FBNT/EEBITAH L 72K D R=9T% TH 5,

TH7 4% — (IF) %, S1~83 ® 2 HREM DN 11~12 nm T/HEWZ &5, IF © FWHM (&
0.5nm (2T 5 Z &2 LTz, TOREEIF O T=15%LL L& #FF Lo, BIfE S1~83 12k 5 TIXEnE
9%, 10%, 16% &£ 72> T\ 5, 3 EOMHEIE PMT (R3235-01, Q. E=18%) =/ L T\ 5,

2-2-4 185 - 7 —F0HEEH

ZPMT oD N%E, FF7oym hlba—4%— (TR 20-160) (2XV., fEEE 12 B> N TH
7Y 7 JERE 20 MHZz O 7 Fa s - T X VER (A/D) & ERREHE 250 MHz D7+ ST
4 7 (PC) OFRIFFLEEZ1T > T D, 2O TR IFHHERE 6 =7.5 m, 7' — MK 16384 THE 122.88 km
EFTCOEE%E. BK 300 Hz THAEFRETH S, TR O &3 3 AR ABRAET —2 & L TRE
LTW5,

2-2-5 IR
IS —F 4 H— L4 DIAL O L —H— %240 iK UJEEE 10 Hz T50ms 3 5 L CA AR
HELHIZ, PMT (Y7 — R ENT oD K9y a7 O X VBV 254 (DG645)



ZHWTHIE L T\ 5,

3. avsrr

2T FORITHEFERF (I 1219 mm, £ & 3200 mm, &S 700 mm) ZHEO AT, 2o Bl
I —F 4K — AV DIAL D7 ~v > L—HF =00 - AR E2BEEL WS, ==2— A
YIRS F R FICEE O R ERIT T, FOFICANTHRMLIEERCFICEESLTWS, E5 -
T S RLBESCHIEE, XY R IR 2 B0 T v 7 IO BTV D,

T FOE FIZIIKEN LR 30 BT 728 7 AR AT -8BREN 2 BHE 5 Tnd, 1
DT T AT/ —F 4 X —H T, A& 400 mm OFT >3y 7 2 7a—k (JEE 8 mm, B
S A /4, 2 =350~1100 nm CHLE AR =2— b, T=96%) ZFH L T\ 5, b 5 1{EIZ4 >~ DIAL
HTHDR 500 mm OAFFA TR (EX 6 mm, FEiEHEEE A /4, 260~300 nm T~ /LT AR ff,
T=95~97%) ZHH L T\5, 2 [HOBREL & KGEEN DS EiESEO EICH 72475 BIFH R
Z =28 720 KEGENZ L0 A T2 W0 K D I HOFEOFIZ A>T D (Fig.2),

PMT OGO L — P — 2 ZEICE ST L7012 a T FOEREZ~22 FEITE kT
AL WD, £, L=V —0OWmABIZT T —%2HHL TWER, IEHOMERENLT T —HO
INEEBNAEY 27 FOFT HICEWTWS, "l 7 4 X —RIZER (=48 200V, 100A), kK
H, X —%v NEF I w LT,

S e K- D
i
[

Ll 1]

=1 [ ZEZE®E |

s

STL—H—
Fig.1 Schematic diagram of a mobile lidar for GOSAT Fig.2 A container (front) and a
product validation. It consists of a small type of Mie chiller (back) for the moble lidar.

lidar and a DIAL for tropospheric ozone measurement.
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Fig.3  Vertical profiles of backscattering ratio BR at 1064 nm and 532 nm (left) and depolarization
ratio § at 532 nm (right).
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Fig.4 Tropospheric ozone profiles measured Fig.5 Tropospheric ozone profile measured
on 21 May 2010 with a DIAL. on 24 June 2010 with a DIAL
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