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SMOS soil moisture and vegetation optical depth
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» Passive microwaves sensors measure the
thermal emission from the Earth, which at these
frequencies depends mainly of soil moisture
and temperature

* The radiation is affected by the vegetation water
content and structure creating a vegetation
optical depth (VOD)

The Vegetation Optical Depth (1), is frequency dependent

TBErnOS
TBsky .‘ 12 3 4 5 $"
Atmosphére
Sal
X band L band P band VHF
A=3em  A=21cm A=70 cm A>3 m Kerr et al. (2012. TGARS)

©Biomass, Thuy Le Toan

102 Incidence angle 602

IIIIIIIIIIIIIIIIIIIIIIIIII



The long post-fire recovery of the equatorial forest

(e) Dense broadleaf forests
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Bousquet et al. (2022, Biogeosci.)
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LAI, SMOS L-VOD, AMSR2 Ku-VOD, ASCAT slope
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See Segarra et al., 2020 for wheat
phenological stages in the region
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project {esa

LAI cycle shorter than Ku-
VOD and ASCAT-slope
ASCAT-slope second peak
at the end of the summer...
Low amplitude cycle of L-
VOD. Could be more related
to water availability than to
crops cycles

Pique et al. (in prep)
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LAIL, SMOS L-VOD, AMSR2 K-VOD, ASCAT slope
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Microwave and optical indices
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Microwave indices, Temperature, Radiation
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and Snow Cover at reusel n°1
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support to science element

High sensitivity of L-VOD to AGB
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Microwave data versus ESA CCI Biomass
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Using a spatial correlation to infer the temporal behavior...

Brandt et al., 2018, Nature Ecology Evolution C losses 2010-2016, Fan et al., 2019, Nature Plants
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VOD and AGB: Effect of inundated areas

High High
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Time series over seasonally inundated areas: “ Vain l lfraa'on }
anomalous decrease of L-VOD during floods.
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VOD and AGB: uncertainties
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VOD and AGB: uncertainties
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VOD and AGB: uncertainties
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VOD and AGB: uncertainties
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SMOS AGB without VOD

SMOS brightness temperatures

L3TB ascending product
Brightness temperature over Australia (lat=-29.5°1on=137.5°)
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Other goal:
Consistent X, C, and L-band VOD using 2-stream
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Summary

» L-band observations allow to link components of both the water and carbon
cycles

» L-VOD provides complementary information to radar, lidar and optical
observations and VOD measured at other wavelengths

» Useful for a wide range of applications but ... should be used with care !
* Future ?

- Biomass P-band SAR (Le Toan et al. (2011, RSE)

- Multi-incidenc angles L-band measurements with increased resolution:
SMOS-HR (Rodriguez-Fernandez et al. 2022, IGARSS)

Nemesio.rodriguez@cesbio.cnes.fr

W @NemesioRF
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SMOS L-VOD and vegetation water content

Time lag between L-VOD and LAl

- Different dynamics of L-VOD and LAI : up to 180 days shift in dry
Tropical forests such as those in Miombo
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- L-VOD is linked to vegetation water content

- In regions with woody vegetation the information in L-VOD is
highly complementary to vegetation indices linked to leaves and
more appropriate for herbaceous plants

- Trees may access deep soil water and have sophisticated
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S N R 200 r ] E °
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Tian et al. (2018, Nature Eco&Evo)
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