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Abstract: In this study, we examined the macro and microphysical properties of clouds by using ground-based and space-borne active
sensors. We used the Polarization Micro-Pulse Lidar (PMPL), FMCW 95GHz cloud radar FALCON-A installed in Ny-Alesund,
Svalbard. In addition, we also used the Cloud-Aerosol Lidar with Orthogonal Polarization (CALIOP Lidar) onboard CALIPSO
satellite and 94GHz cloud radar on CloudSat satellite. The first collocated lidar and cloud radar observations conducted in
Ny-Alesund was shown for two months from October 1, 2013, two months from January 1, 2014 and from March 9 to April 30 2015.
The direct comparisons of PMPL and CALIOP showed underestimation of cloud fraction in optically thick regions in CALIOP cloud
mask. Similar comparison were conducted for CloudSat and FALCON-A and good correspondence was found. Differences in cloud
vertical structures obtained by PMPL, FALCON-A, CloudSat and CALIOP were discussed.
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Fig.1. Comparison of the average vertical profiles of
attenuated backscattering coefficient [ of clouds
obtained by CALIPSO and that by PMPL for
non-precipitating clouds at CALIPSO overpass during
the period from 1 October to 30 November, 2013, from 1
January to 28 February, 2014, and from 9 March to 30
April, 2015.
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Fig.2. Same as Figl but for precipitating clouds.
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Fig.3. Comparison of dBZe obtained by CloudSat and
that by FALCON-A for non-precipitating clouds at
CloudSat overpass during the period from 13 October
2013 to 24 March 2014.
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Fig4. Same as Fig3 but for precipitating clouds.
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Fig.5. Comparison of lidar backscattering coefficient

B of clouds obtained by PMPL for three different
observation periods in 2013, 2014, and 2015.

12x10%k —0.1-1130 (2013):
Lo e 1.1-2.28 (2014)
T0R e 3.9-4.30 (2015) +

Height[m]
o

T i R T
cloud frequency of occurence[%]

Fig.6. Same as Fig 6 but for the cloud frequency of
occurrence.
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Fig.7. Comparison of cloud frequency of occurrence for

PMPLL. and FALCON-A during the collocated
observation period in 2014.
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Fig8. Comparison of cloud frequency of occurrence
obtained from one year CALIPSO and CloudSat data in
2014 over the Ny-Alesund observation site.
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