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Objectives
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3. Support current and potential future satellite missions

2. Develop robust algorithms for accurately retrieving 
ECVs:

1. Build a series of cost-efficient RADAR sensors

Temporal gaps in satellite microwave observations 
prevent the capture of rapid hydrosphere, cryosphere, and 

biosphere dynamics. This project employs sub-hourly tower 
radar measurements and in situ data to decipher their 
microwave signatures and enhance retrievals of essential 
climate variables (ECVs). 

Why Methods

Design of RADAR sensors
• Cost performance analysis between:

- System-on-chip
- Software-defined radio
- Vector network analyzer

• 6 dual–polarized (VV & VH) systems will be 
developed and calibrated: 
- C-band (x4)
- L-band (x1)
- Ku-band (x1)

• Both hard- and software are developed.

Site preparation and field experiments
Three sites will support intensive field experiments with two radar 
systems and in situ sensors capturing sub-hourly variability. Field 
campaigns will test multiple incidence angles and include snowpit 
analyses, vegetation surveys, and soil sampling.

Modelling
Both physics-based radiative transfer models (RTM) and machine learning (ML) 
techniques will be performed to estimate SSM, VOD and SWE.

Assimilation
The microwave observations will be 
assimilated into a sub-daily version 
of GLEAM to improve RZSM and E 
estimates.

Validation
Methods and results will be 
validated with in situ sensors 
and sampled data collected 
during field campaigns.
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1. Low-cost dual polarized VV-VH radar sensor.

2. Comprehensive dataset including:

3. Enhanced insights into sub-daily effects on 
radar backscatter in Ku-, C-, and L-bands.

4. Optimized retrieval algorithms for better 
environmental variable estimation and climate 
monitoring.

Outcome
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