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During the StratoClim 2017 measurement campaign in Nepal, within the Asian Monsoon
Anticyclone (AMA), measurements of the aerosols’ microphysical properties up to UT/LS altitudes
were successfully completed with a modified version of the commercially available (Droplet
Measurement Technologies Inc.) aerosol spectrometer UHSAS-A. Technical rearrangements of
parts of the UHSAS-A were developed and implemented, which improve the instrument’s
measuring performance and extend its airborne application range from around 12 km altitude to
the extreme ambient conditions in the stratosphere at heights of 20 km. The measurement
techniques used for this purpose were characterized by laboratory experiments.
Within the AMA region, extreme values of the particle mixing ratio (PMR) ranging between 6 mg-1
and about 10000 mg-1 were found with the UHSAS-A (particle diameter range: 65 nm to 1000 nm).
The median of the PMR for all research flights was about 1300 mg-1 close to the ground. Within
tropospheric altitudes, the PMR was highly variable and median values between 70 mg-1 and 400
mg-1 were observed. At levels of 370 K potential temperature, the median PMR maximally reaches
about 700 mg-1 while the 1 Hz resolved measurements show values up to about 10000 mg-1.
Between 450 K and 475 K, median PMR between 40 mg-1 and 50 mg-1 were observed. The aerosol
size distributions (measured by the UHSAS-A) were extended by an additional diameter size bin
obtained from the 4-channel Condensation Particle counting System (COPAS), i.e. for aerosol
diameter between 10 nm and 65 nm.
The UHSAS-A measured aerosol particle size distributions were compared with balloon-borne
measurements (by T. Deshler et al., Dep. of Atmospheric Science, University of Wyoming, USA) at
altitudes of up to 20 km. These show that the size distributions measured during the StratoClim
2017 campaign fit well within the range of the balloon-borne measurements during the Asian
Monsoon season over India (Hyderabad) in 2015 and the USA (Laramie) in 2013. Further analyses
of measured particle size distributions by means of backscatter ratio show remarkable consistency

with CALIOP satellite observations of the ATAL during the StratoClim mission period.
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