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SMOS VOD
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,If you are trying to assess wetness
from active microwave sensors
you are in deep shi*.”

Dr. Yann Kerr - LPS2022 - Investigator
for soil moisture ESA




How we detect water
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Pressure & Temperature
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Decrease in relative
permittivity with
decreasing pore spacing
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The effect of salinity on the dielectric
constant of water for (a) € and €
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Long-term vs short-term changes in VOD
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https://metergroup.com/education-guides/the-researchers-complete-guide-to-water- Holtzman et. al. 2021.
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In situ data — 38 climatic stations
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The assumptions

L — * 225 Sentinel-1 images VV, VH RTC

1 e Sentinel -1 C band will have limited and varying penetration
e The canopy will react on the wetness (with some delay)
* Significant effect of plant phenology

Sentinel-1 seasonal Decomposition
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First results
RZ

» The backscatter signal
corresponds to the
wetness best in
Winter

» VH corresponds
better than VV

Summer
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First results

» The backscatter signal
corresponds to the
wetness

» VH corresponds
better than VV
(spearman 0.58 vs.
0.43)

» R20.34
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Lag between
wetness and
backscatter

The lag is between 1 — 2 days
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Water Cloud

Model
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Solution!

> Reflection from the
corner reflector is
predictable
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Water Cloud
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Tower RADAR
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Will it work?
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Fig. 7. oon from Areas A and B (refer to Fig. 1) against T at
(a)-(d) L-, S-, C-, and X-bands. ogny normalized to observed < op > at
Tair > 5 °C (summer conditions).

Lemmetyinen et. al. 2022

Airborn SAR

Figure 1: The DLR E-SAR system.
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Horn, Ralf, et al. 2008



N il

i

‘4. May 2023

TECHNISCHE
UNIVERSITAT Cé U Eﬂg?rlgr?n;tal Sciences
DRESDEN

David Moravec



before after




Design of corner reflector ScR= T - T
signal-to-clutter ratio (SCR) (o) (g%)A

Histogram for Beta0_VV_db Histogram for Sigma0_VV_db

SCR should be <20;30> dB

Curlander and McDonough, 1991; Freeman, 1992
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Figure 2.7 a) Viewing geometry of a trihedral CR at boresight. b) The RCS response of a triangular trihedral CR
as a function of azimuth (8) and elevation () angle relative fo the peak RCS. a Is known as the inner leg
dimension. After Doerry and Brock [2009].
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» Find global permanent scatters in forests (natural corner reflectors)

» Make GLOBAL map of water vegetation content
» Hight spatial / temporal resolution

> Reliable source




Thank you!

Suggestions?

Questions?

Wa CO Re David Moravec Johanna Kranz Matthias Forkel
Woody Plant Water Content Assessment via
Microwave Corner Reflection

david.moravec@tu-dresden.de
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