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Included below are three portions of a poster presented by Michael Shook at the American Geophysical Union (Shook
etal., 2013) soon after the DISCOVER-AQ measurements in California. That work gave a syncretic overview of many
trace species measurement besides water vapor which motivated our investigation, as described in Section 1.1.. First,
there is an acknowledgement of the many authors contributing measurements. Second, there is an explanation of
methods of estimating a characteristic mixed layer height as observed of airplane measurements. Third, there are
graphs of vertical profiles normalized by average tracer concentration and also by the depth of the mixed layer. The
commonalities and some differences of the first tracer shown (water vapor) and the last (particulate scattering).
Acknowledgement to M.Kleb, G Chen, B.E. Anderson, J. Barrick, G. Disking, A Fried, E. Buzzay, D. Van Gilst, A.
Weinheimer, M. Yang, D.H. Lenschow.
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A vertical profile with a clear BLHT, indicated by the horizontal dashed black line. The profiles of ~analysis. In total, 119 of the 170 profiles had clear
temperature, theta, and relative humidity all have sharp changes at 0.675 km. Profiles of other g i
parameters, such as scattering and NO,, also had clear transitions at this alttude. -

BLHT was not identified were removed from further

To more clearly identify trends in BLHT from day to day across the campaign, profiles were separated by starting time into three groups: 0800-1030, 1030-1300, and 1300-1600 PST.
These times loosely correspond to the start and end times of the three circuits. The distributions of the BLHTSs in these time intervals were then analyzed. The distributions and time
series of the BLHTS for each interval is shown below, along with an example profile from that interval. Constituent vertical profiles are colored by bearing from center of spiral.
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-+ Moming BLHTs were consistently low (about 0.35 km or less) [ |- Midday BLHTs were consistently between 0.2 and 0.6 km - Afternoon profile BLHTs seem to be bimodal
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Pefl| tansition into the boundary layer; only 20 of 61 morning + Second half of the campaign: BLHTs from 0.5 to 0.7 km
I profiles had clear BLHTs 52 of 56 afternoon profiles had clear BLHTS
[l Not enough sample points to know if high outliers were part of
{23l asecond mode
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To visualize BL variability and vertical gradients, composite profiles for eight different constituents were created. Constituents
were chosen to represent a variety of lifetimes and production/removal processes.
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Composite profiles of different constituents scaled by the profile BLHT and the average concentration of the constituent within the boundary layer. The
dotted, colored lines represent individual profiles, and the solid black lines represent the median profile for that constituent and time period.

Z = pressure altitude, Z; = profile BLHT, C = constituent concentration, and C, = average constituent concentration in the boundary layer



