





crop phenology and condition and to estim data for crop monitoring. For example, the ac-
the potential yield for the current season curate mapping of rice has been demonstrated
comparison with the historical average (Les using Sentinel-1 mul@&mporal data (Torbick et
et al., 2017). al., 2017). Also, the performance of Sentinel-1
has been proven for the monitoring of cereals
(wheat and barley) and oilseed rapes crops,
whereas the crop backscattering response has
been correlated with the phenology cycle and
the structural plant changes (Minchella, 2015).
The main objective of the present study is to
find whether the radar backscatter is correlated
with the NVDI values in case of the crops that
are present within the test area, using time-
series of Sentinel-1 and Sentinel-2/Landsat 8
data. This research subject has been approached
for sugarcane monitoring (Davidse, 2015),
Figure 2. Sentinel-2A image, false-colour compositio Imgateq maize assesem_ (Rolim et a,l" 2016),
10 m spatial resolutiof® Copernicus Sentinel data ~ mountain crops evaluation (Notarnicola et al.,
2017), available from Capnicus Open Access Hub ~ 2017) etc.

RESULTS AND DISCUSSIONS

The preliminary results (Figures 4-6) indicate
that the VH polarisation backscattering time
series are more similar with NDVI in com-
parison with the ones resulting from the VV
polarisation. Sentinel-1 images (VH and VV)
are calibrated, speckldtéred and geocoded.
Future work includes an inviéégation related to
the potential of SAR data in monitoring dif-
ferent types of crops considering that the
backscatter signal contains information on both
Figure 3. Landsat image, natucalours composition, vegetation and soil condition. Moreover, the
30 m spatial resolution (@ata available from the U.S.  intensity of the SAR backscatter depends on the
Geological Survey2017), USGS Glovis surface roughness and sailoisture. For this

e _ scope, ground-truth data and detailed phono-
The scientific literature contains a very Iarge|ogiC informational are mandatory

number: of papers _sguldies deddicated to NDVI ashg” yemonstrated also by the previous studies,
It is the most widely used remote sensingye NDyv| derived from multitemporal optical

vegetation index. . ... satellite imagery (in this study, Sentinel-2 and
Relevant examples include (b.Ut are not I'r_n'tedLandsat 8) enables ancacate identification of
to) research relatetd the combined use of time the crop growth stages.

series acquired by Sentinel-2 and Landsat 8
sensors given their spectral differences
(Mandanici and Bitelli, 2016) and comparison
of NDVI from Sentinel-2 and Landsat-8, for
same-day acquisitions (Flood, 2017). The use
of NDVI and other derived vegetation indices
for the detection of non-authorised water
abstractions is thoroughly described in
(Lookwood et al., 2014).

The all-weather capability and sensitivity to
surface characteristics endorse the use of SAR
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Figure 4. NVDI S2/L8 (5 different crops)
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Figure 5. SAR backscatter — S1, VH (5 different crops)
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Figure 6. SAR backscatter — S1, VV (5 different crops)
CONCLUSIONS

The high temporal resolution provided by the
Sentinel missions allows an accurate
monitoring of the crops. The data acquired by
Sentinel-1 are useful especially when the use of
optical satellite imagery is limited due to
atmospheric conditions or cloud cover.
Although further thorough research is
necessary, an integrated approach that
combines optical (Sentinel-2, Landsat) and
SAR (Sentinel-1) satellite data might be the
optimal solution for the identification of non-
authorised water abstractions for irrigation.
Nevertheless, the use of Earth Observation
satellite data for an efficient water management
in support of sustainable precision agriculture
has definite benefits and it will bring societal
and environmental benefits to the end users that
will have access to monitoring data and
forecasts.

ACKNOWLEDGEMENTS

This work has been conducted within DIANA
project — “Detection and Integrated Assessment
of Non-authorised water Abstractions using
EO”. This project has received funding from
the European Union's Horizon 2020 research

136

and innovation programme under grant
agreement No 730109.
REFERENCES

Davidse J., 2015. The relation between the NDVI and
backscatter of Sentinel-1 for sugarcane monitoring
(Case study in South Africa). Master course Geo-
Information  Science, Wageningen  University,
Netherlands.

Flood N., 2017. Comparing Sentinel-2A and Landsat 7
and 8 Using Surface Reflectance over Australia.
MDPI - Remote Sensing, 2017, 9(7), 659, EISSN
2072-4292, doi:10.3390/rs9070659.

Leslie C., Serbina L., Miller H., 2017. Landsat and
agriculture - Case studies on the uses and benefits of
Landsat imagery in agricultural monitoring and
production. U.S. Geological Survey Open-File Report
2017-1034, 27 p., ISSN 2331-1258 (online), https://
doi.org/10.3133/0fr20171034, Reston, Virginia.

Lookwood S., Sarteel M., Mudgal S., Osann A., Calera,
A., 2014. Applying Earth observation to support the
detection of non-authorised water abstractions,
Report for the European Commission, DG
Environment, Bio by Deloitte, Universidad de
Castilla-La Mancha, pp. 52.

Mandanici E., Bitelli G., 2016. Preliminary Comparison
of Sentinel-2 and Landsat 8 Imagery for a Combined
Use, MDPI - Remote Sensing, 2016, 8, 1014, ISSN
2072-4292, doi:10.3390/rs8121014.

Minchella A., 2015. Open satellite data in agriculture,
Workshop on Open Satellite Data for Agriculture,
Satellite Applications Catapult, Harwell, Oxfordshire.

Notarnicola C., Asam S., Jacob A., Marin C., Rossi M.,
Stendardi L., Pascual 1., 2017. Mountain crop
monitoring with multitemporal Sentinel-1 and
Sentinel-2 imagery. MultiTemp Conference, Bruges.

Rolim J., Navarro A., Saraiva C., Vilar P., Catalaob, J.,
2016. Using optical and SAR data for crops
characterisation and identification. 22" TACS/CAP
Conference, Lisbon, Portugal.

Torbick N., Chowdhury D., Salas W., Qi J., 2017.
Monitoring Rice Agriculture across Myanmar Using
Time Series Sentinel-1 Assisted by Landsat-8 and
PALSAR-2. MDPI - Remote Sensing, 2017, 9, 119,
doi:10.3390/rs9020119.

***ESA:  Our Activities, Observing the Earth,
Copernicus, Sentinel-1, Introducing Sentinel-1.
http://www.esa.int/Our_Activities/Observing_the Ea
rth/Copernicus/Sentinel-1/Introducing_Sentinel-1,

accessed August 2017.
***ESA:  Our Activities, Observing the Earth,
Copernicus, Sentinel-2. Introducing Sentinel-2,

http://www.esa.int/Our_Activities/Observing_the Ea
rth/Copernicus/Sentinel-2/Introducing_Sentinel-2,
accessed August 2017.

***NASA: Landsat Science, Landsat 8, Landsat 8
Overview. https://landsat.gsfc.nasa.gov/landsat-
8/landsat-8-overview/, accessed May 2017.



