Enhancing JOYCE-NF with Raman Lidar

ana Universitat
Dual-Frequency Doppler Cloud Radar

Burgos Cuevas’, Andrea, Pfitzenmaier, Lukas', Haseneder-Lind, R.", Krobot, P.", Marke, T.", Miller, M.?, Pospichal, B.?, and Léhnert, U."

" Institute of Geophysics and Meteorology, University of Cologne, ? Institute of Energy and Climate Research, Reseach Center Jiilich

|
| 1) AERI (ABB)
2) Ceilometer (Vaisala/Jenoptik)
- | o 3) Cloud Radar (Metek)

) /- I y' ™ 4) Dual Freq Cloud Radar (RPG)
o [ ] 1 |5) Parsivel disdrometer (Ott)
® N N ‘><\ 6) Doppler Wind Lidar (HALO)
11 /) Micro Rain Radar (Metek)

8) Microwave radiometer (RPG)
9) Rain gauge Pluvio (Ott)
10) Raman Lidar (Raymetrics)

/\ -¢— 11) Weather station (Campbell)
' X
xploring the Atmosphere % % 0 d /

> s
cPex-LAB.~ JOYCE 3 pl—
c e ol C—

Improve profiing of ABL
clouds and gain deeper insight
into ice & mixed-phase
microphysics

Motivation — Raman Lidar (RL)

High-resolution and continuous temperature and water vapor
profiles in the ABL, through the entrainment zone and into
the free troposphere during day and nighttime

» Better understanding of processes in the cloudy ABL

. . . » Use of dual wavelength radio
throughout the diurnal cycle by synergistic retrievals

using other JOYCE sensors (such as microwave s SR * Make use of the polarimetric
radiometer, infrared spectrometer AERI, cloud radar) o1 - ZO;B”;{”TC’ radar variables
» Investigation of the land-atmosphere interactions * Synergies with other remote
! sensing systems of JOYCE
 Data assimilation with ICON, Satellite evaluation S _
(MTG-S) 10 . Deve.lop new retrieval
\ algorithms

Specifications Raman Lidar Specifications - Radar
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Next Steps Raman Lidar information

Plot from Van Terzi et al., 2022

 |nstallation planned for Autumn/Winter 2023

- First experimental, then routine 24/7 observations Next Steps Radar
» Derive temperature and humidity profiles, evaluate with other JOYCE * Installation planned for Autumn 2023, test setup, compare to MIRA-35
Instrumentation  Derive LWC profiles with dual-wavelength technique (O’Connor et al.
« Combine RL temperature and humidity profiles with Doppler Lidar 2009)
velocities to derive profiles of sensitive and latent heat fluxes in the ABL + Common scan-pattern with JuxPol (scanning X-band radar in JOYCE

proximity) and investigate polarimetric radar variables for cloud
microphysical process studies
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