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CO, measurement by coherent 2 um differential absorption and wind lidar: hard target return
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Abstract

A coherent 2 pm differential absorption and wind lidar (Co2DiaWiL) was used to examine the detection sensitivity
of a 2 um integrated path differential absorption (IPDA) lidar. Experimental CO, measurement was conducted using
the Co2DiaWiL and atmospheric (aerosol) and hard target (surface) returns in December, 2010.  The results obtained
by the hard target returns were examined in detailed and those are also compared with those measured by the
atmospheric returns and the in situ sensor. In this paper we provide descriptions of experimental horizontal CO,
measurements with the hard target.
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Table1 Specifications of Co2DiaWiL.

Data Processing
Signal processing
Sampling frequency
Sampling points
Scanner

oy COscel 584 Mo Transmitter
(Canlrs\el:;ar:;\?;enterl EoH 1 Fes resmen Laser TmHOYLF
Onlney ___ 3g8WOC | Ceecter Wavelength : 2051.058 nm (On)
T tr t {{
T P meke H‘wp olforeffsetlocking) : 2051.250 nm (Off)
(c'ffﬁ“n'lqﬂ—(e—"—% Pas Pulse energy : 80 mJ/pulse
- / ~. W o Pulse width : 150 nsec
90 vaom 3 D HWP g Pulse Repetition :30 Hz
S S Receiver
d Receiver
—— 14: Clear diameter :10 cm®
U 4 .
provivall 5] awe|[[=— e Detector : InGaAs PIN Photo Diode

: 8 BitA/D
: 500 MHz
: 131072 (7940 km#FH2)

e e — Y
L. 2EL{ ool PC Clear diameter :10 cm®
: : Y Elevation angle : -20-200°
Fig. 1 Block diagram of Co2DiaWiL. Azimuth angle . 10-370°
Scanning speed : 0°-60°/sec
150 1 =~ 600
140 E —— In-situ sensor (Imin)
130 B LIDAR (900 shot pairs)
120 .8 + LIDAR (4500 shot pairs)
_ 110} ] :;: 500
;. 100 Laser beam. E
é l}“; g \«w—*v,,W“Fw""\-_,—/‘, *:s"ﬁ.o,.wv
2 80 L ° 400 T e
T0F Ne) *
6ot ICT  ® . Y]
50¢ NICT lt"?{l;.'l:!mn-" Tama-hills -
cn me 1 300
_iiié____‘ _______________________ Tomariver | % a g 2 g 2 g
-1 0 1 2 3 4 5 6 7 8 n o o L7 = e he
Range (km) Time (JST)
. . Fig. 3 Temporal variations of CO2 concentrations
Fig. 2 Cross section towards the hard target 9 P o G
measured by Co2DiaWiL and /n situinstrument
on December 11, 2010: (+) 900 shot pairs and
(O) 4500 shot pairs. Laser frequency offset
was 6.5 GHz for horizontal CO> measurement.
3. R R

Fig.3 132010 2 12 A 11 HOER BRI N— K& —57 > R &FH LTl L7 CO, IR E DIRFH
B THD, O (900 >3 v F<7) L+ (4500 > =~ bXT) X IPDA 7 A X —DHENSESHN
72 CO, DIESE . JROOFEFUINICT ICRE SNz insitu B —TH D, v a v MEEEESTZ LI
LB KWEN/NEL R D Z NN D, 4500 3 b7 LD IPDA 74 X —OfE i

in situ B — K U“?D'?J/J\ U‘f@ﬁ’i’ﬂ“bfk‘%’a?ﬁ) in situ & —THEM— S OHIETH Y . IPDA
TA KX — L HER) ZERRIEVRH DR EEBETREIThD, o T, ARIOMEIILTLH A

T A R AEER TR, 900 23 v RoXT 4500 23 v hXT DT A AEREIT FNEILS5.3%,
2.5%?&)07‘10

4, F9

ab—L U NIAL IR VTV RA LB LT, N— K& —5 > REFIH L, IPDA A1 ¥ —IC
X% Co, %Jriﬁusféﬁ%ﬁofco 4500 ¥ = v bXT OFHITT X LFRZE 2.5%DFHRAINN TEHZEN 737>
— ST, ESOICHIEREDIKEA BFE T 7 ETHD,



