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Cloud and precipitation radars at AWIPEV
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I 94 GHz cloud radar
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Cloud radar Doppler spectrum

The Doppler spectrum S(v) is ordinarily regarded as a reflectivity-weighted
distribution of the radial velocities of the scatterers in the pulse volume
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Cloud radar moments of Doppler spectrum
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Cloudnet products
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Cloud occurrence at Ny-Alesund
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Monthly frequency of cloud occurrence at Ny-Alesund June 2016 - Dec 2023
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average monthly cloud occurrence

any cloud 78.2 % - liquid water in clouds
liquid 13.3% frequently occur in winter,
ice cloud 47.5 % even at temperatures well
mixed-phase 41.8 % below 0°C!
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Vertical hydrometeor occurrence

attention: no discrimination between cloud and precipitation

Monthly frequency of hydrometeor occurrence at Ny-Alesund June 2016 - Dec 2023
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Vertical hydrometeor occurrence

Mean occurrence June 2016 - Dec 2023

10000 .

8000

6000

4000 All time

Height above ground / m

2000

0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIII

00 01 02 03 04 05 0.6

Cloud fraction

IAP-MW Seminar, 11 Oct 2024, Kerstin Ebell

highest cloud occurrence
<2km: 50% between 500 —

1000 m
o
Universitat g\ \5
zu Koln [Ey:::gg




Persistent low-level mixed phase clouds (P-MPCs)
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= Analysis period: June 2016 — October 2018

= auxiliary information from microwave radiometer, ceilometer,
radiosondes, reanalysis (= circulation weather type classification)

= P-MPCs occur 23% of the time, most common in summer (32%)
= most often during westerly free-tropospheric winds
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Impact of surface coupling state on P-MPCs
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Precipitation formation in low-level MPCs

= role of individual ice-growth processes (aggregation, riming,..) still unclear

= Doppler radar obs. at mutliple wavelength can constrain the microphysical
processes > particle size, fall speed

How?
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Radar reflectivity factor and scattering

= (Equivalent) Radar reflectivity factor (Z,) is defined in a way that
Z. is independent of frequency (for Rayleigh scattering! > D « 1)

= Once A=D, resonance effects cause a slower and more complex increase
of Z, with size
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Dual-wavelength ratio

= dual-wavelength ratio DWR (in dB) gives information about mean particle

size
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DWR and T in low-level MPCs
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Chellini et al. (2022)

= 3-year data set
= enhanced DWR signatures in low-

level MPCs whose mixed-phase layer
is at temperatures between -15 and
-10°C

- enhanced aggregation due to
mechanical entanglement of ice
particles with dendritic branches

= dynamical processes relevant to the

formation of these larger aggregates
—> Chellini and Kneifel (2024)

Low-level mixed-phase clouds at the high
Arctic site of Ny-Alesund: a comprehensive
long-term dataset of remote sensing
observations

Chellini et al. (2023a,b)




New measurement highlight

GRaWAC: G-band Radar for Water Vapor and Arctic CIoudS T
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Outlook: campaign activities

Intensive Observation Period: Water Vapor in all its phases IOP4H20 (with
University of Leipzig), Feb—March 2025, Ny-Alesund

- 35 GHz (K), 94 GHz (W), and 167/174 GHZ (G) radar

—> additional radiosonde launches
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