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Abstract

The nighttime boundary layer was studied in an urban area

surrounded by tropical forest by use of a copter-type unmanned
aerial vehicle (UAV) in central Amazonia in the wet and the
wet-to-dry transition seasons. Fifty-seven vertical profiles of
ozone concentration, potential temperature, and specific
humidity were collected from surface to 500 m at high vertical
and temporal resolutions by use of embedded sensors on the
UAV. Abrupt changes in ozone concentration with altitude
served as a proxy of nighttime boundary layer (NBL) height for
the case of a normal, undisturbed, stratified nighttime
atmosphere, corresponding to 40% of the profiles. The median
height of the boundary layer was 350 m. A turbulently mixing
nighttime boundary layer constituted 28% of the profiles while,
and the median height of the boundary layer was 310 m. The
remaining 32% of profiles corresponded to complex
atmospheres without clear boundary layer heights. The
occurrence of the three different cases correlated well with
relative cloud cover. The results show that the standard
nighttime model widely implemented in chemical transport
models holds just 40% of the time, suggesting new challenges
in modeling of regional nighttime chemistry. The boundary
layer heights were also somewhat higher than observed
previously over forested and pasture areas in Amazonia,
indicating the important effect of the urban heat island.
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