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.
Contact:
contacts@coalaproject.eu
Follow Us:
Coalah2020

IRRIGATION MANAGEMENT
AT FARM SCALE
Using a participatory process of co-creation with end users, COALA develops and implements products to
support efficient on-farm irrigation water use and management, underpinned by Earth Observation data
from Sentinel-2, integrated with data from field monitoring equipment.
The combination of Earth Observation and field instrumentation data with agricultural and hydrological
modelling, allows creating innovative services for a growing market that needs practical and cost-effective
solutions to face the grand challenges of sustainably managing water resources, and mitigate natural risks
such as drought.
Services to be delivered by the COALA consortium can be used for:
• Guiding delivery of water for irrigation
• Providing time series map of Crop Water Requirement with a forecast up to 5 days
• Integrating the information with existing soil moisture probe
• Monitoring Crop development in real-time

The key products that will sustain these services are:
TIME SERIES OF CROP INDICES
Key points:
Scalable georeferenced information that can be aggregated over
• time (daily to whole season) and
• space (pixel of 10 by 10 meters to paddock or
catchment scale)
This product is operational in Spain (Dehesa de los
Llanos) and Italy (Sannio Alifano)

TIME SERIES OF CROP WATER
REQUIREMENTS
Key points:
Scalable georeferenced information that can be aggregated over
• time (daily to whole season) and
• space (pixel of 10 by 10 meters, to basin scale)
to produce forecasts up to 5-7 days
This product is operational in Spain (Dehesa de los
Llanos) and Italy (Sannio Alifano)
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Satellite data enables rapid and accurate determination
of in-field variability of canopy vigour (through NDVI,
Leaf Area Index, Crop Water Status) on a repetitive
basis throughout the growing season. Spectral vegetation indices provide evidence on crop physiological
characteristics and crop water status.
Information derived from satellites is geo-located and
displayed into existing user Web GIS Apps. These
software tools support crop monitoring and irrigation
management, providing an overall representation of
field variability.

Real-time information on crops water requirements at
different spatial is needed to support variable rate
irrigation.
The product is derived by monitoring the actual crop
development and irrigation status as a result of environmental conditions and agricultural practices.
Starting from the evaluation of actual crop water
requirement as determined from satellite observations,
excessive irrigation can be avoided, thus saving water
resources and improving the quality of agricultural
products.

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).

USER CASE EXAMPLES: CAMPANIA REGION OF ITALY
Evaluation of irrigation water requirement using satellite data with
up to 5-7 days forecast
Farmers in the region of Campania aim at improving efficiency and productivity of on-farm irrigation water use and management (reducing water use for reselling excess of water rights); they define productivity of water with reference to
paddocks yield, which is driven by the amount of water used for irrigation.
Farmers rely on objective advice of irrigation requirements based on the actual crop development. Experience of COALA
partners in Italy and Spain shows that most farmers are not only interested in knowing the irrigation volumes but also the
spatial and temporal distribution of some crop characteristics (i.e. crop vigour) over the growing season for each one of
their fields; the information on canopy development, which is the result of all agronomic practices, can also be used for a
better management of all crop inputs.
Furthermore, the spatial information is the ideal complement to the in-situ measurements often available at farm level,
such as soil moisture sensors and agrometeorological stations. The adoption of this technology can increase farmers
revenues through yield improvements.
The COALA Service for irrigation advisory service can be implemented by using the following workflow:

Crop Water Requirement is estimated using high-resolution data from Copernicus satellites (Sentinel-2), Meteo Data and
the methodology of the UN Food and Agricultural Organisation (FAO). Data can be aggregated at various spatial scales
(from field or irrigation unit to the district or river basin scale) and temporal scales (real-time or historical series) with up to
5 (or 7) days of forecast.
The soil water status probes to guide the optimal irrigation scheduling: the absolute value of soil moisture from field probes
is often inaccurate, and a variation to detect a threshold minimum, which alerts for irrigation (red dot) can be used instead.
COALA services will be designed to communicate through standard protocols and APIs with existing probes systems.
The final irrigation amount is determined by information generated through the integration of satellite data with meteo-data
into water balance model, derived by taking into account of the spatial variability of actual crop development (irrigation
variable rate) and the irrigation is scheduled when the soil water pressure head, at a specific depth or at combinations of
different soil depths, reaches a crop-specific threshold.
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