Copernicus Applications and services for Low impact Agriculture in Australia

Copernicus is the European
Union's Earth Observation
(EO) program of the European
Commission in partnership
with the European Space
Agency, the EU Member
States and EU Agencies.
Copernicus uses a constellation of satellites —Sentinels—
to fulfil revisit and coverage
requirements of agricultural
applications of EO, providing
robust datasets for Copernicus
Services. The Sentinels carry
a range of technologies, such
as radar and multi-spectral
imaging instruments for land
monitoring.
The COALA project will advance the Copernicus Sentinel
experience
in
developing
Copernicus-based
products
and services brought by the
European partners of the
project, to support a more
sustainable use of water and
nutrients in irrigated agricultural systems of Australia.
COALA is funded by the
European Commission under
the Horizon 2020 programme
(Research and Innovation
Framework Programme).
The project will be delivered
over 3 years (2020-2022) by a
consortium of 11 Universities
and SMEs from Europe
(Spain, Austria, Italy, Belgium)
and Australia (UNSW, University of Melbourne, Rubicon
Systems Australia, and Birchip
Cropping Group); it has the
support of Geoscience Australia and the Murray Darling
Basin Authority.

YIELD MONITORING
AT FARM SCALE
Using a participatory process of co-creation with end users, COALA develops and implements products to
monitor crop development through the growing season, at farm level underpinned by Earth Observation
data from Sentinel-2 integrated with data from field monitoring equipment.
The combination of Earth Observation data, agricultural knowledge, nitrogen balance modelling, allows
delivering innovative services for a growing market that needs practical solutions, fostering efficient and
sustainable agricultural practices.
Products and services to be delivered by the COALA consortium can be used for:
• Sub-dividing paddocks by ‘zones’ for a different management (e.g. fertilization, sowing, irrigation)
• Determining appropriate sampling points (soil, quality, maturity, yield)
• Knowing the yield of each zone in a paddock
• Identifying areas that require special attention
• Enabling differential harvest by quality zones
• Quantifing damages caused by any crop incident

The key products that will sustain these services are:
MANAGEMENT ZONES MAPS (MZM)
Key points:
Scalable georeferenced information that can be aggregated over:
• time (historical to current campaigns), and
• space (from 10x10 meter pixel to paddock or districts)
This product is operational in Spain

TIME SERIES OF CROP INDICES
Scalable georeferenced information that can be aggregated over:
• time (ranging from daily to whole season), and
• space (from 10x10 meter pixel to paddock)
This product is operational in Spain and Italy
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Crop development within the growing season is the
best indicator of the productive potential of a specific
spot or area in a paddock, as it integrates all factors
affecting growth —soil fertility, topography, environmental and management conditions.
The MZM compare biomass values at a pixel to the
mean value of the total crop unit, and this results in a
graphic representation of areas characterized by their
percentage deviation from a mean value of the crop
‘unit’. These maps have been shown to be comparable
to yield maps obtained from a harvester

Temporal series of Sentinel-2 derived vegetation index
(NDVI), and Nitrogen Nutrient Index (NNI) allow a fast
and accurate determination of in-field variability of
canopy vigour, physiological characteristics and
nitrogen nutritional status on a repetitive basis
throughout the growing season.
Products are geo-located and can be displayed into
existing user Apps for crop monitoring and fertilization
management.

Yield is derived from time series of Sentinel-2 images
and meteorological data of the growing season. A
‘growth curve’ defines the temporal and spatial dynamics of crop growth at a pixel level. The numerical integration of this trajectory throughout the crop cycle
considers the effect of water stress (estimated through
a soil water balance) and it allows quantitative
characterization of biomass production at pixel scale
using water use efficiency (WUE) or light use efficiency
(LUE) models.

https://www.coalaproject.eu

Data as a Service
COALA project partners are aware that a critical obstacle that prevents up taking innovative fertilization advisory services is related to the software
platforms available to the final user: users are, evermore, overwhelmed with new dedicated platforms; they prefer accessing information and services
from platforms that are familiar to them (app or Web-GIS).
COALA adopts the concept of Data as a Service (DaaS) so that products developed can be immediately adopted by users (within their existing platforms) using a variety of communication technologies and processing standards. It means that georeferenced information can be integrated into existing
platforms that provide services to farm businesses by using standard communication protocols M2M (machine to machine). The DaaS approach
makes easier the integration of Earth Observation with field data (e.g. soil samples and farmer’s data input into the service).

USE CASE EXAMPLE: DEHESA DE LOS LLANOS, SPAIN

Management Zones Map (MZM) for irrigated
and rainfed paddocks
Multi-temporal images from Sentinel-2 allow to
obtain Management Zone Maps (MZM), which
classify the intra-paddock variability according to
the biomass produced in each zone. These
maps have been shown to be comparable to
yield maps obtained from a harvester.

Once the variability of each parcel has been mapped, a first application
is to define representative sampling locations for soil analysis. This
increases confidence and accuracy in the interpretation of analysis
results and reduces the required number of field samples

In this case, the system developed by COALA partner AgriSat in Spain provides key information for decision-making by means
of two products:
Weekly evolution of the Nitrogen Nutrition Index (NNI) until flowering stage;
Estimation of yield along the crop growing cycle.
The scheme below shows the integrated information package for nitrogen fertilization provided by AgriSat: yield forecast
maps, weekly NNI maps, and graphs of NNI temporal evolution in user-selected locations.

Blue line: NNI is not evolving as expected, despite
having applied sufficient nitrogen.
Action: No more nitrogen needs to be applied;
analyze potential factors that could have affected
the crop.
Red line: NNI is low in areas of high yield target.
Action: apply nitrogen only in those areas.

Example of decision-support for the last nitrogen application in the 2019 campaign,
using the information described above. Decisions based on NNI evolution are colour
coded.
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