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State of Cloud Remote Sensing (CRS) measurements operations

Operational instruments, continuous measurements:

- Disdrometer (Parsivel2)

- Doppler Lidar (Halo Streamline XR+) with depolarization

- Ceilometer (CHM 15k Nimbus) 

- MWR (RPG HATPRO-G2) – Currently unavailble
▪ Communication error between MWR and Host PC
▪ New MWR expected to be operational before 2026

- NEPHELE Doppler Cloud Radar (RPG-FMCW-94-DP)

- NEBULA Doppler Dual-frequency Cloud Radar (RPG-FMCW-35-DP and RPG-FMCW-94-
DP, nominal)

- Micro-rain radar (METEK MRR-PRO)

- Weather station

• Labelling current status: Step 1b

- Awaiting for evaluation monthly reports from CCRES
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State of Cloud Remote Sensing (CRS) measurements 
operations

NEBULA solved issues (Solved with software update)

● Ka-band transmitted power issue: W-band started measuring while Ka-band did not.

● Incorrect LV1 data fields: “StartTime” always 0 and “TotSamp” missing.

● Radar stuck during scanning: System got stuck and required almost two years to fix.

NEBULA current status and open issues 
● System calibration: Currently relies on NEPHELE or MWR - currently not calibrated

→ MiniCAL system from RPG expected this week

● LDR reproducibility problem: LDR values generated by RPG software cannot be 

reproduced

NEPHELE open issues

● Tsys spikes in absolute calibration: NEPHELE shows spikes in Tsys × IF-frequency 

curve during sky temperature calibration. Not present with LN₂ target.

NEPHELE

NEBULA

DCR/DD Calibration and Stability monitoring: HATPRO ABL files are  missing
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Calibration campaign

BASTA system from CLU successfully installed on  25/09 

- Calibration of both radars: NEBULA and NEPHELE

- NEPHELE moved to a location 270m away to avoid interferences

- How is the calibration implemented after the campaign?
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Ongoing research

- Dealising algorithm RADALIA

Dealiasing methods:

1. Interpolated-based (IB) (Matheus)
a. Single-frequency (SF)
b. Dual-frequency (DF)

1. Iterative bottom-up (IBU) (Tuomas 
Siipola - CLU)

a. Single-frequency (SF)

AGORA station, 29 Aug 2024 - IB-SF approach

1. SF: nearly 98% solved of aliasing 
in stratiform clouds

2. DF: nearly 100% solved all cases
3. Strong attenuation, convection 

and wind shear scenarios remain 
challenging for SF approach

Manuscript in preparation. 
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Ongoing research

- 3D cloud reconstruction

3D reconstruction

(Δx=Δy=Δz = 50 m)

Barycentric 

interpolation

CWRHI scans

Azimuth   = 0 deg (North)

Elevation = 60 – 120 deg 

Scans trajectory tracking 

with Sky camera

Radar track
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Ongoing research

- Cloud classification algorithm and cloud characterization over Granada based on a 
5-year statistical analysis (M.  Tolentino et al., submitted)

Frequency of occurrence of single-layer clouds over Granada by cloud 

type for the period 2018–2023.
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Seasonal (left) and monthly (right) mean profiles of IWC in

clouds classified as ice clouds, along with the monthly IWP and

the number of analyzed profiles (bottom panel) for the period

2018–2023.
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Thank you !


