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Operational global coarse SM products from microwave satellites
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High resolution/sub-daily SM products needed
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Outline

' 1 SM product at high (0.1-1km) resolution derived from multi-platform SAR
systems

1 Example of added value information stemming from SM retrieval: tillage
change detection

. 0O Example of application: detection of irrigation events

0 European Space Agency (ESA) airborne campaign carried out in Southern Italy
to investigate the monitoring of rapid changes in SM

methods and at different spatial support, from point scale sensors, Cosmic Ray

. 1 European metrology study aiming at combining SM measured by different
. Neutron Sensing (CRNS) and satellite-based remote sensing
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1 km Sentinel-1 SM map composite over the Mediterranean basin
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Is 1km SM enough for agriculture applications?

S-1 SSM S$-1&S-2 SSM
22-04-2017 22-04-2017
[at 1km] [at field scale]
0.05 m3/m3 0.5 0.05 m3/m3 0.5
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O Irrigation detection requires SM information at least at field scale.

Balenzano et al., Water, 2022
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SAR and multispectral data complementarity for irrigation
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Sentinel-1 Tillage change detection
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Combining multi-platform SAR observations for frequent SM
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Monitoring the rapid (few hours to few days) land water cycle
processes

" to improve the understanding of:

e formation and dynamics of Mesoscale Convective Systems which cause extreme
rainfall, and related flooding and landslide

e the diurnal water cycle related to soil moisture and snow melt/re-freeze
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The research is funded by the ESA through the project "Stmulatlon of Hydr'oter'r'a SAR System Per'for'mance in the
Mediterranean and the Alps Based on Experimental Airborne SAR Data" (SARSImHT-NG), contract no.
40001 34680/21/NL/FF/an.
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ESA SARSImMHT-NG experiment for GEOSAR concept study
. 2 missions: 1) 28-29 April and 2) 15-16 June 2022
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Irrigation experiment

RGB Sentinel-2 image on April 27

Example of irrigation strategy over

different areas of wheat field

«CREA_DW»

O CREA_DW_26 irrigated on 26 (2 days before
the flights)

1 CREA_DW_27 irrigated on 27 (1 day before)

W=/ ) CREA_DW_28 irrigated during the first day

: of flight

d CREA_DW_29 irrigated during the second

day of flight

CREA fields «CREA_DW» and «CREA_BS»:
wheat with mobile boom and bare with drip
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Irrigated wheat

° L_band analyS|S’ VV pOIarlzation Field «CREA_DW»: mobile boom irrigation
Controlled experiment

e Wheat field «CREA_DW»
» Stripe DW_28 irrigated during flight 09:00-15:00

FLO1PS04 (09:42) — FLO1PSO05 (09:53)

Coherence Intensity temporal ratio

0,99 |

|
0,01
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Irrigated wheat

° L_band Coherence analysis) VV polarlzation Field «CREA_DW»: mobile boom irrigation
Controlled experiment

e Wheat field «<CREA_DW»
» Stripe DW_28 irrigated during flight 09:00-15:00

FLO1PS04 (09:42) — FLO1PS10 (10:45)
Coherence

3

5

0,99

I 001
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Irrigated wheat

Field «CREA_DW»: mobile boom irrigation
Controlled experiment

e L-band coherence analysis, VV polarization

e Wheat field «CREA_DW»
» Stripe DW_28 irrigated during flight 09:00-15:00

FLO1PS04 (09:42) — FLO2PS04 (14:46)
Intensity tempral ratio

- o =

Coherence

* High coherence over wheat allows to

099 [ follow soil moisture change

=
I 0,01

 Temporal ratio shows high sensitivity
to soil moisture change
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Metrology for multi-scale monitoring of soil moisture

Satellite remote sensing

Cosmic-ray neutron sensing

Point-scale in situ
measur'ements

[M. Schron, PhD Thesis Uni Potsdam] SOM Met

) By X A
(102 - 103 m
- Co-funded by the METROLOGY EURAMET'
European Union PARTNERSHIP

European Partnership
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The project 216RD08 SoMMet has received funding from the European Partnership on Metrology, co-financed
by the European Union's Horizon Europe Research and Innovation Programme and from by the Participating States

2"d TERENO-OZCAR conference, Bonn, Germany, September 25-28, 2023



Consortium & Objectives

O To develop metrological framework, including
@ ) o primary and secondary transfer standards, to
& ensure SI-traceable point-scale SM measurements

—TlBITA—

[ To develop validation practices for CRNS
methodology for use in outdoor conditions

1 To compare and harmonize SM

POLITECNICO

- . °°°°° measurements on multiple spatial and
i @ temporal scales, with better understood
Shu UKCEH . :
& o @ IRSH uncertainties and sensing volumes

@:l;z;i?)wm JV
INSTITUTE NRIM —
e, B 1 To cooperate with user communities to define design
criteria for future hydrological/meteorological SM
networks using the combination of point-,

infermediate- and large-scale methods.
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SoMMet test sites
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Ground stations and CRNS at Apulian Tavoliere: Apr-July 23
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Summary

 Satellite SM products at high spatial (1km) and moderate temporal (6days)
resolution are currently available using Copernicus S-1 data

 Significant scientific interest remains to enhance the ability to resolve fine-
scale surface heterogeneity and sub-daily variability

d Improvements in the temporal resolution of SM products will come combining
multi-platform/multi-frequency data, e.g. ESA S-1/5-1 NG/Rose-L missions

d Further improvements in SM product performance are expected from
GEOSAR systems

d Working link among different SM communities is needed for high-quality
(metrologically traceable) and harmonised data on SM on multiple scales
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