AOSC 634

AOSC 458R

Experiment #9
Greenhouse Gases 2020
Useful Equipment:   Picarro G1301 Aircraft ready CO2, CH4, CO, H2O analyzer.  Compressed air and flow regulators.  Additional humidity analyzers.
Objectives:

1. Measure local ambient concentrations (volume mixing ratios) of  CO2, CH4, CO, and H2O.

2. Determine the precision of the instrument for each of these four gases.

3. Compare the water vapor measured to two other determinations.

4. Compare indoor to outdoor concentrations.
5. Determine if your breath contains methane.

6. Estimate the lag time and uncertainty of the determinations.

Procedure:  Read the owners’ manual.  You will devise the details of the determinations, but you should follow this general outline, and use the reporting form attached.  This first experiment will be conducted as a demonstration because you do not yet have the necessary lab skills.  The data will be live and unique as will your analysis.  Record everything in your notebook.
1. Turn on the Picarro and let it warm up half an hour.
2. Compare the concentrations of the four gases indoors and out.

3. Connect each of the tanks in turn of compressed air to the analyzer with a vent such that the sample is delivered at ambient pressure.
4. Record signal for 5-10 min.
5. Disconnect the compressed air cylinders and breathe slowly onto the inlet of the instrument.

6. Estimate the lag time.

7. Set up the Picarro to record outdoor air for at least 24 hr.

8. Download the results.
For the Report:  Address each of the objectives above.  Determine the precision of the instrument for each trace gas by calculating the standard deviation of the signal for a fixed input, i.e., while sampling air from a tank.  Express this precision as both a volume mixing ratio (ppm or percent) and percent or fraction of the average global concentration.  A table would be useful.  
Plot your results in such a way that you can investigate the impact of planetary boundary layer dynamics, anthropogenic emissions, biogenic processers such as photosynthesis and respiration, and synoptic weather on concentrations.  You can get water vapor concentrations from the Davis met stations, Wunderground, NOAA, or any of several humidity sensors in the lab.  
Explain differences between indoor and outdoor concentrations in terms of the physics of the atmosphere and sources.

Does your breath or the breath of any of your colleagues contain methane or CO?  Is there any evidence of interference?  For example do wither CO2 or water vapor interfere with the CO measurement?
PAGE  
3

