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Overview: We present our design of a new autonomous, inexpensive, and robust CO2 analyzer (AIRCOA), a description of our quality control procedures, and data examples from ongoing deployments
(see companion poster). Our current AIRCOA units require less than $10K (USD) in components, show intercomparability better than 0.1 ppm during laboratory tests and 0.2 ppm in the field, and are
designed to run autonomously for months at a time. We are working closely with other investigators developing and deploying similar single-cell IRGA based systems, as well as investigators deploying
longer-established but more expensive technologies, in an effort to improve the intercomparability between independent observing networks.

Panel 1. AIRCOA design. Panel 3. Near real-time data viewing and diagnostic checking
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Components include rainshields and 3 um inlet filters (3), mass-flow meters (F), 5 um inline filters (5), Err:p}\)mlorlcalosgrces.su.re correction Empirical temperature correction Empirical flushing correction

S AD 050904 to oncentration and Time Dependent Pressure Correction (lines in lower panels) SPL 050904 to 050918 Concentration DependentTgmperatureCorrection SPL AIRCOAD 050904 to 050918 Flushing Correction
. . - - CO2 vs. Pressure HS CO2 vs. Pressuiz LS ero Offsets After Pressure Cal. Detrended Zero Offsets Detrended Box Temperature re Cal. Detrended Zero Offsets Detrended Previous Concentration
manual needle valves, three-way (3) and two-way (2) solenoid valves and manifolds, Nafion driers : by ]
. . . . . ’ . ’ 5 IS SRR}
. S 08 S0@ 8¢
molecular sieve driers, a micropump (mp) and pump (p), high-pressure aluminum gas cylinders, two-stage I 1 Rt s :
52 1%, ; ><~ B M6 oo:% Kb 3 S
. PR : o % 5 IS 3N goggzo”‘; X
pressure regulators, a single-stage pressure regulator (R), a humidity and temperature sensor (RH/T), a e {2 : %@33{3
' i - : e _ 14 _ I i
PC104 computer running Linux, PC104 relay and A/D boards, a power supply, and a LiCor 820 single-cell 0 e L s . R
T T : T T T T T " S
infrared gas analyzer (IRGA).[ B N L SR i Ry
Slope vs. Time HS Slope vs. Time LS < HS1 vs. Temperature LS1 vs. Temperature LS2 vs. Temperature vs. turrent - Freviou
N - N - s1 T.Dep. = 0.029 T.Dep. = 0.024 | 31 T Dep.= 0.029 _ | Prev. Dep. = D.0012
Q;%olirr. = 0.002 ° § Efr.=0.002 | of 8. Efre= 0.002 s1 S-Ems 00025
— - 85 % S Y. I SN Reg%.%.%5% R 3q§° oog,
JPTILLIP PR o— e KB o E RN 3 ® g°°‘%g°°° §
g ]° FRET R 2 § § 3 00” . § o £ s é 35?:
3 sig o 53 it
S - 3 § M NEE 2o 3 e
PERAEE B ® :
N T T T N T T T S ° <4 °o ’ eo < o © i
250 255 260 230 255 260 64 20 2 4 6 ° 5 42 0 2 46 542 0 2 4 6 7 5 42 0 2 4 6 80 9 100 110  -60 40 20 O 20 40  -40 30 20-100 10 20 40 36 32 28
Day of the Year Day of the Year degrees C degrees C degrees C degrees C approx. ppm pprox. ppm

Panel 2. Potential sources of measurement error and AIRCOA solutions

Measurement concern Approach Average calibration curves Calibration sequence Resulting calibrated dataset
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IRGA pressure sensitivity Automated 4-hourly pressure sensitivity measurements \/
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valves, and pumps pressure leak-up checks
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Panel 4. Systemmatic tests
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