Cloud and Aerosols Measurements

During EPIC 2001

The UNAM research group is studying cloud formation in the ITCZ and the interaction of aerosols with these clouds. 

The measurements from the Ron Brown and C-130 form a complementary data set. On the Ron Brown we are measuring source gases and aerosols, on the aircraft, the evolution of these gases and aerosols into cloud particles.

Table 1 shows resumed the parameters studied along the leg I of EPIC2001 and the technique principle that was applied.

During the first leg of the trip we measured continuously SO2   gas concentration in the air, in except for 5 days where the equipment had some problems. A TSI 3010 condensation nuclei counter was measuring total particle concentration of particles larger than approximately 0.005 (m. The size distribution of particles from 0.1 to 3 (m was being measured by an optical particle counter daily from 7 to 21:00 h.  Aerosol samples taken on quartz filters in a PM1.0 impactor were sampled daily from 7 to 23 h, avoiding the periods when the wind direction could make the ship’s smog reach the impactor  sampler.

Water samples were taken by CTD daily from 4 depths to determine DMSP and DMS concentration. 2 subsamples were stored from each depth : one for pigment analysis in HPLC and another fixed for taxonomic identification . 

DMS and DMSP samples were stored and will be analyzed using a gas chromatograph attached to a mass spectrometer. 

Up to date we have the following data/samples from the ship to analyze :

· Continuos daily data on CN and SO2  concentration

· Daily data of size spectra of particles less than 3 (m 

· 8 quartz filters for analysis of aerosols composition.

· 240 samples for DMSP and DMS concentration analysis

· 120 samples for pigment analysis

· 70 samples for taxonomic analysis.

Data Processes

The first step is to compare the CN measurements measured by the ship at approximately 10 m above the sea surface with CN and CCN measurements made from the aircraft at 30 m. 

The laboratory analysis of samples will be started immediately following the EPIC cruise. 

A data catalog will be constructed by dates, sites, hours, meteorological and oceanographic conditions, to be analyzed properly. Data from the other EPIC participants influencing the aerosol processes will be included.

Characterization and evaluation of aerosol and cloud properties from the ITCZ will be made and the data will be used as input to a model on the microphysics of clouds in the EPIC studied region.

Some data examples

Figure 1 shows time traces from the ship CN counter, SO2 analyzer, and number and volume concentrations from the ship optical particle counter. When not in the emissions from the ship (CN measurements above 1000), the CN measurements range from 200 to 500 cm-3. The SO2 values are quite small, almost at the measurement sensitivity of the SO2 analyzer. The majority of particles are below the threshold of the optical particle counter (0.1 (m) that shows maximum concentration of around 10 cm-3).

These measurements are similar to those from the C-130. Although not from the same day (the ship measurements shown here are from September 7, the aircraft measurements are from September 16), the measurements from close to the sea surface are not expected to vary greatly. Figure 2 shows a vertical profile of CN, PCASP and CCN measurements from the aircraft. The PCASP is an optical particle counter with the same size range as the ship’s optical particle counter. The CCN measurements shown are at 0.4% supersaturation, the maximum expected in these maritime clouds. The measurements show:

1)
The aerosol concentrations are well mixed and homogeneous within the boundary layer (0-400 m).

2)
The CCN concentrations are normally higher than the PCASP concentrations and smaller than the total aerosol count. This is what is expected and says that particles less than 0.1 (m will be activated at 0.4% supersaturation.

3)
The CN concentrations are in the same range as measured on the Ron Brown. This is a good consistency check on both ship and aircraft measurements.

No conclusions, preliminary or otherwise can be drawn at this time. The measurements from the two platforms are consistent in total concentration and the CCN fall in the expected size range. This is a useful data quality check and gives us confidence that instruments are functioning within reason.
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Table 1

Parameters




Technique
1. Sulfur dioxide



UV Fluorescence

2. Condensation Nuclei


Optical Particle Counter

3. Aerosol Size Spectra 


Optical Particle Counter

    (0.1– 3 (m)

4. Aerosol composition 


Ion and thermographic 

(inorganic ions, organic carbon, black carbon)
 analysis of quartz filters

5. Biogenic aerosols and their precursors

· DMSP





Gas Chromatography

· DMS (air and water)


Gas Chromatography

· Photosynthetic pigments

HPLC

· Phytoplankton composition

Inverted Microscopy
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