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We present the development of GRaWAC, a unique Doppler capable FMCW differential absorption Radar operating in G-Band. 
Simultaneous dual frequency operation at 167.3 and 174.7 GHz allows for retrieval of water vapor profiles in cloudy and 
precipitating conditions by applying the Differential Absorption Radar (DAR) technique.

Performance data
Parameter Specification
Frequency 167.3 GHz 174,7 GHz
Wavelength 1.8mm 1.7mm
Transmit Power 70mW 90mW
Antenna Gain 54.6dB
Receiver Noise 5.5dB
Receiver IF 
Frequency

300kHz-4.8MHz

Antenna Diameter 0.5m (Bistatic)
Beam Width 0.36°
Power Consumption 700W
Weight 116kg
Dimensions 115cm x 90cm x 90cm
Vertical Resolution 15-50m 
Temporal Resolution 1-3s
Sensitivity -43dBz (1km range, 1s integration 

time, 30m resolution)

GRaWAC features
• Fully synchronized chirps for transmitter and 

receiver LO 
• Calibration by LNA switching during operation[5]
• Transmit power monitoring
• Continuous operation

Measurement campaigns :
•  HAMAG Feb.2024, Kiruna, Sweden on Polar-6 research aircraft
• VAMPIRE Aug.-Oct.2024 on RV Polarstern, central Arctic
• IOP4H2O Jan.-Mar.2025, at AWIPEV station, Ny-Ålesund, Svalbard
• VAMPIRE -II Jun.-Aug. 2025 on RV Polarstern, central Arctic
• COMPEX Mar.-Apr.2026, Longyearbyen, Svalbard on Polar-6 

aircraft
Water vapor profiling methods 

Conclusions:
GRaWAC DAR FMCW Radar was operated during ground based, airborne and ship measurement campaigns.
In multiple conditions differential absorption was observed ranging from 2-15dB and good agreement between absolute 
humidity profile from DAR and radiosonde measurement data was achieved for cloudy conditions.
Detailed analysis of methods for water vapor retrieval are presented in [6].
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PS2.2

Derivation of in-cloud water vapor profiles 
from dual-frequency reflectivities at 167.3 
and 174.7GHz. [1][2][3][4]

Block Diagram

Airborne measurements from Kiruna, Sweden

Measurements on 18.02.2024 (a): Reflectivity at 94GHz (b): Reflectivity at 167GHz c) 
Differential Absorption Ratio 167/174GHz d) Dual Frequency Ratio of 94/167GHz
e) Integrated Water Vapor of GRaWAC retrieval and Dropsonde measurement

(b)

Dropsonde

Zenith operation of G-Band 
Radar

Polar-6 research aircraft
with installed Bellypod 
during HAMAG Campaign

Example of Doppler velocity map at 
167GHz for ground based zenith 
operation 06.02.2025 Ny-Ålesund

a) Reflectivity profile at 167GHz(purple) and 174GHz(orange)
b) Differential Absorption Ratio 167/174GHz
c) Comparison of dropsonde (blue) water vapor profile with 
GRaWAC (black) water vapor retrieval profile; 20s average
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