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Observations of CO, concentration and wind by the direct detection 1.6 um CO,-DIAL
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ABSTRACT

Knowledge of present carbon sources and sinks including their spatial distribution and their variation in time is
one of the essential information for predicting future CO, atmospheric concentration levels. Moreover, wind
information is an important parameter for transport simulations and inverse estimation of surface CO, flux. The
differential absorption lidar (DIAL) and the Doppler wind lidar with the range resolution is expected to measure
atmospheric CO, profiles and wind profiles in the atmospheric boundary layer and lower troposphere from a
ground platform. Vertical CO, concentration profiles and wind profiles were observed simultaneously. The
elevation angle was fixed at 52 deg and CO, concentration profiles were obtained up to 2 km altitude with 330 m
height resolution. Vertical wind vector profiles were obtained up to 5 km altitude with 500 m altitude resolution

with two azimuth angles.

1. IXCHIT

HIERIRIZ (L2 RS B LTI 572 912 COL YR E 4y
iz E T HHAEE T L (RERR R EE T L) D
BRSNS SN TWD, ZOHIEET VT, EED
BT — 25— (HEHIR) 03 v 7 (WIR) %
HEET DTk (AR =Rk, Wifiglk) THDHM, £
TNDORWRGEALL T CO, IR E D m A iEHas
HETHD, Bx i, R 1.6 um OL—F & Hu -
B 7D CO-DIAL ZBAZEL . M iThs
T km AT D & E T COL R 1E Z AT
FEITHRIILTWG M2, &hic, A v= 7%
ST BRI L DK COL I FE DAL, [F—DL
— WA 2 S o RSB « B O ) E A3 R RE 72
ZHMTALX — L TR BEMA T, REEL T, H
ek 77 :01.6 um CO,-DIAL (215 CO, I 43 A &
JEGE DA 2SOV TR T 5,

2. CO,-DIAL/Doppler FAZ —L AT A

Fig.l IZ®RD7 vy 7 Kamd, IRBLHNZEIL
TIE, COLIREERIEIZHVTUVD 2 R hons Ao (T
RIERE A 2B LT 3 EZ A5, BRI
@ DIAL OiX{FL—HI%, Nd:YAG L —HJihiEE OPO
(Optical Parametric Oscillator) Z T =23 Y &
HbE @M | 23 RAGIT RIS LT R AR A
EONNTAN) v 7 IR#% (OPG : Optical

Parametric Generator) ZEL{E H\ T\ %, OPO [
PPNGLT #& {El fiz #8 %% & (QPM: Quasi Phase
Matching) = 7ZHW T 7 IIRERA AL | 41
PR R C L0 DIAL BURNZ 24 2700 KA 3R
IZRAESE T, CO, DTN TRIEDHIE
T AT IR AR IS M (> T L ED, 2
T, HIRMAMERV OPG 2L, VAT L% A
Wb L7=, QPM &1 TR &S 7= 1573 nm 13 1
~2 nm FEE ORI A>T HAY, DIAL BN H
WO RO —RKIEE QPM R ITA v =/ia
VLT E TR ST AT MV R IR D T RE
2%, £7-. OPG D% B2 OPA (Optical Parametric
Amplifier) ZE%E 9 HZLIZI0E HIEEX ST
D

IHIT, 2D CO, IREOBIHITIE, M2 CO,
DO IRIB N IEE TN D, L—F R ITE
VB CRIFASIL QNS0 LR B ORYy
T =T M R T D2 & TR A - JRGE A E
HIEINTED, 22T, Ry 7 I7—v 7 Mot
TANE =T 7 AN— T I T T —T 47
(FBG: Fiber Bragg Grating) % FU >, EL£ER 520
DRy T T =T 4% —LU TR CEDERE LT,

ZDTAZ =V AT AL, BB AT REZR= 75
(FL—7) ONFBITHLE S AL, SHEALAITZ 1T T2
ACESHEROT- D N4 25 ecm LimEdiz &t A



Telescope

¢ 25cm
7
-/!/ Telescope
v & B0cm
LD pumped Q-sw MNd:YAG
Beam
Expander
7| PPMOLT OPG/OPA [ ot Z J
' Switching
Fiber switch mimor s = Filter
. fw T . = Filter
{ DFB-LD | ¥

9010

[Pur]

DFB-LD L PMT
Fiber F ]
PD raquency

soupler, L1 offset locking A

G010 oo py
P o | DFB-LD
90110 —

I i C

iy e | ).
Fig.1 Schematic diagram of the 1.6 um CO,
DIAL / Doppler lidar system.
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Fig.2 An example of a vertical CO, mixing ratio
profile.
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Fig.3 An example of a horizontal wind speed profile
and wind direction profile.
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