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Complementary measurement between variations of the atmospheric CO,
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Abstract: The Green-house gas Observation SATellite (GOSAT) was developed and launched to determine the
continental CO, inventories less than 1% relative accuracy. Meanwhile, a laser remote sensor based on the differential
absorption spectrometry was developed to indicate the properly varidated performance less than 0.5% accucary without
no bias for a candidate of a future space-based missions to observe the trace gases. A prototype of the newly developed
active remote sensor has been performed to demonstrate it with ground-based measurements. The resultants indicate
that variations of the atmospheric CO2 obtained from that is good agreement within 2.8ppm standard deviation
compared with that of the in-situ sensors.
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[%1- Carbon dioxide (solid line) and water vapor (the dashed line) optical depth around 6357 cm™ in the absorption band (30012
<-00001) of '*C'®0,, and positions of operating on-line/off-line wavelengths. An optical length of 1km along the horizontal path,
CO, mixing ratio of 380 ppmv, H,O mixing ratio of 20 g/kg, atmospheric pressure of 1013 hPa, and temperature of 300 K are
assumed in this figure. Relative interference of the water vapor on the DAOD is less than 10°. Spectroscopic data is derived
from Toth et al. and HITRAN2008.

#%1. Specification of the 1.57um laser absorption spectrometer

Transmitter|[3]
On-line wavenumber [cm] 6357.3067 Beam diameter [mm] 60
Off-line wavenumber [em™] 6356.4991 Transmitter power [W] 1.2 (Fiber end)
Stability [em™] 0.4x10"*(on) Beam divergence [mrad] 0.06
1.6x107(off) (half angle)
Modulation frequency [kHz] 15kHz(on)
25kHz(off)
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Receiver[3]
Trans-impedance gain [ohm] 100x10° Receiving aperture [mm] 110
Field of View [mrad] 0.2 Distinguish On/Off | - FFT
Data store time [s] 4(A/D)

4(FFT)
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[X|3: The meteorological parameters of May 15-17 extracted

observation pathl (2.8km) and path2 (2.5km) of the LAS and
positions of the in situ measurement. Observation path length
(white line) of the LAS positioned on the 8™ floor of the
building in the NIES (indicated as the “LAS @ NIES” in this
figure) and the positions of the in sifu measurement (indicated
as TKSC (Li840) and MRI tower in this figure).

from the local meteorological observatory at Tateno, Japan. (a)
Rain fall within 10 min, (b) Mean wind velocity (10minutes
average), (¢) Maximum wind velocity (within 10 min), (d) The
time of daylight (maximum 10 minutes), (e) Atmospheric
temperature, (f) Relative humidity, (g) Local atmospheric
pressure.
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Fig. 6: The atmospheric CO, mixing ratio obtained by the LAS, the in situ sensor at TKSC, and on the meteorological tower at the
MRI over two-day periods (May 15-16 2009). (a) is the entire data of meteorological tower measurement, (b) variations of the
atmospheric CO, at the height of 25 m on the meteorological tower, path-averaged data (height difference is 15 m above ground)
and 1.5m datas between MRI and TKSC.
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