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The farmer, in
the first place
AgriSat is a company created with and by farmers.
Therefore, its main aim is to serve farmers or technicians who need daily information to make decisions. Its
products and services are not devised with the intention
to attract the customer for their technological grandeur,
they are developed to serve as practical and easy- touse tools for farm management.
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Technology is just
the instrument
The emergence and dramatic development of new technologies is more
than evident. Specializing in all different technology fields applicable in
agriculture is not only impossible, but its complexity is often the main barrier impeding adoption by potential users. AgriSat is a technology-based
company, as it is founded in the use of remote-sensing and information
technologies, but technology is understood as the instrument to provide
farmers with a new type of information on their crops, which was previously beyond reach.

Image: Satellite Sentinel 2 - www.esa.int
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Access to Satellite Images Time Series.
AgriSat SPIDERwebGIS® System

Multispectral image time series, obtained
from satellites
Crop growth is due to biological processes
whose final outcome depends on what has
happened every day of the cycle. In the same
way that a single personal inspection of the
field does not provide enough information to
diagnose its past and future, a single remote
sensing image only offers information linked
to the capture date. On the contrary, an image sequence throughout the crop cycle is
equivalent to a series of regular field inspections, thus allowing to reconstruct the details
of the crop evolution.
AgriSat ´s basic service makes use of free
multispectral images from different satellites, especially Landsat 8 (NASA) and Sentinel 2 (ESA), incorporating some more in the

future. This creates a multisensory virtual
constellation which allows us to have more
images available with higher frequency and,
equally important, with comparable information independently from the source. AgriSat
processes, normalizes and performs its own
quality control of the images and indexes
obtained, downloading them in their system
AgriSat SPIDERwebGIS® in an average time
of 24 hours after the corresponding satellite overpass. AgriSat´s objective is to offer
users one useful image per week (cloud
free), which can be considered sufficient frequency for agronomic management.
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Normalized Difference Vegetation Index
(NDVI)

The cameras which take the images from
the satellites are sensitive to certain wave
lengths, both to those belonging to the
spectrum visible for the human eye and
also to those outside this spectrum, and
can also capture the radiation reflected
by objects (reflectance), thus allowing to
develop quantitative indexes based on different ratios between the radiation which
is absorbed and reflected for each wave
length, like the Normalized Difference Vegetation Index (NDVI). This index is linearly
related with the fraction of photosynthetically active radiation absorbed by the canopy

(FAPAR), providing meaningful biophysical
information and thus making it especially
robust and useful in agriculture. The NDVI
quantifies the relative photosynthetic size
of canopy. Its values range from 0.15, for
areas where there is no photosynthetically active biomass (bare soil or covered by
dry biomass independently of the amount),
and 0.91 for areas where the biomass presents maximum photosynthetic capacity
(typically a good alfalfa crop right before
cutting).
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How can you get
access to that
information?
Getting access to AgriSat SPIDERwebGIS® is
very easy and requires no specific knowledge
on remote sensing or geographical information
systems. Two different online options are
available:
●● For computers: direct access to Spider
webGIS® from www.agrisat.es/en
●● For smartphones and tablets: download
AgriSat App, available in Apple Store and
Google Play.

What type of information
is available?
AgriSat SPIDERwebGIS® system users can check and
find the information in different formats:
●● RGB or false color image: These images are very
similar to those of a conventional picture, vegetation is
displayed in different shades of green and bare soil in
a range of ochres; although colors are not exactly like
those the human eye would perceive in reality, they
help to highlight the vegetation cover over the rest of
objects in the image.
●● NDVI image: in this image each pixel receives a
color depending on its NDVI value. These colors are
assigned at specific intervals of NDVI values, with a
choice between different scales available with different
number of levels and amplitude range.
●● NDVI values: each image pixel corresponds to an NDVI
value, clicking on the pixel selected allows to check its
evolution in time, generating an exportable data graph
and table.
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RGB Image

NDVI Image

Temporal evolution of NDVI of a pixel

What is the benefit of
using this information?
Knowing the spatial and temporal evolution of vegetation, characterized by NDVI
values, allows for crop monitoring as well
as for identifying and localizing possible
deviations or anomalies linked to environmental or management factors that could
have affected the crop. For instance: planning field visits, establishing sampling or
control points, heterogeneity and differences in the same field in critical phenologi-

cal moments, identification of errors in the
application of fertilizers or crop protection
products, irrigation system failures, relative comparison of varieties, evaluation of
management practices, (crop fertilization
or protection strategies, sawing dates and
densities, etc.), the incidence of damages
caused by weather-related accidents, pests
or diseases…
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Forecast of crop water requirements one week ahead

How are crop water requirements
calculated?
The most widely used and commonly accepted methodology to estimate crop
water needs is the so called Crop coefficient-Reference evapotranspiration (KcETo), described in detail in the FAO56 manual (Allen et al., 1998).
The Kc-ETo procedure considers that crop
evapotranspiration (ETc) is the product of
two factors, being the first one the atmosphere evaporative demand or reference
evapotranspiration (ETo), and the second
one a crop coefficient (Kc), which shows

the development stage of the vegetation
cover in relation to the reference crop.
Although FAO56 presents in detail the meaning of the crop coefficient and divides
it into different components, the simplified operational approach in daily farming
practice the most common formula is the
so-called `single´ crop coefficient. The estimation of the crop water requirements, in
the absence of water stress, is carried out
with the following equation:

ETc = Kc ETo
ETc: crop evapotranspiration
ETo: reference evapotranspiration, usually calculated with the formulas which
relate different climatic variables (wind, temperature, relative humidity
and radiation)
Kc: `single´ crop coefficient, which usually takes empirical values linked to
phenological stages.
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What is the contribution of satellite images
time series for the estimation of crop water
requirements?
The estimation of the appropriate Kc, based
on the empirical values collected in the literature, often implies a high level of uncertainty,
especially when a single value which defines
the whole field must be selected. Scientific
research has shown the good linear relation
between NDVI and the crop coefficient, which
allows an estimation of the Kc , which is actually adjusted to the crop stage at each time, for
instance:
Kcb = 1.44 NDVI – 0.1, the basal crop coefficient. This equation is a good approximation
applicable to any crop/vegetation cover, both
herbaceous and woody plants, integrated
in the procedure for dual coefficient as described in FAO56.
Kc = 1.25 NDVI + 0.1, the single crop coefficient applicable to herbaceous crops which
cover the soil quickly, such as cereals and
legumes, where in the water loss due to evapotranspiration, the plant transpiration com-

ponent is predominant over direct evaporation
from the soil.
Kc = 0.85 NDVI + 0.47, the single crop coefficient for annual crops, like garlic and onion,
in which the bare soil fraction, and therefore
the evaporative component, is significant, and
where more frequent irrigation is required due
to the small soil volume explored by the roots.
The periodic information provided by AgriSat SPIDERwebGIS® system allows to query
NDVI values for each image pixel, and therefore any of the previous formulas can be used,
thus obtaining crop coefficient values adapted
through a rigorous and objective methodology
which can ensure the reduction of uncertainty
and a better adjustment for the estimation of
water requirements to the actual predominant
state of the crop in a specific plot.
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How are weekly estimations obtained?
Bearing in mind the actual needs for irrigation
scheduling, AgriSat has developed a methodology to estimate net crop water requirements a
week in advance. For this purpose, beside image
time series, the AgriSat SPIDERwebGIS® system
offers users the spatial distribution of ETo forecast a week ahead, which can be queried in the
image in a similar way to NDVI values.

AgriSat provides not only technical support and
training -both online and in person- for users who
wish to apply this technology on their own, but
also customized weekly forecast services for those who prefer to receive results directly.
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Management Zones Map (MZM)

What is the link between image time series
and production?
The development of the crop itself is the
best indicator of the productive potential of
a specific spot or area in a plot, as it integrates all factors affecting its growth, such
as soil fertility, environmental and management conditions, etc. Satellite image time
series allow the characterization of crop
development. Each image shows the status
of the vegetation cover at satellite overpass
time, on the basis of the values of vegetation indexes such as the NDVI. If the image time sequence is dense enough, then a
curve describing the dynamic of the crop
temporal and spatial evolution in each pixel
can be drawn. This trajectory in time defines crop growth. The numerical integration
of this trajectory throughout the crop cycle,

Management Zones Map
(MZM)

Yield Monitor Map
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or in other words, the area under the curve
allows quantitative characterization of biomass production at pixel scale.

What does MZM mean?
MZM stands for Management Zones Map. It always
refers to a single crop unit, being understood as the
total or partial farm surface covered by the same
crop and managed in a homogeneous way. On a
MZM, biomass values of each pixel are compared
to the mean value of the total crop unit, which results in the graphic representation of areas characterized by their percentage deviation with respect
to the said mean value. The results obtained can
be compared to those obtained using other methodologies to draw variability or heterogeneity maps,
both soil maps (electric conductivity maps) and production maps (performance monitoring maps installed in harvesters).
Availability of image time series in the AgriSat
SPIDERwebGIS® system allows for the creation
of these maps not only for the current season, but
also for previous seasons. Operating over them as
previously described, a map of biomass production
can be obtained per season and unit of crop.The
map of a single season is useful by itself, but the

availability of maps of successive years in an easy
and rapid way allows the discrimination of contextual factors which could have affected the yield in a
particular year or crop, while allowing also to better
establish spatial patterns of structural nature linked
to intra-farm variations of agro-ecological conditions (soil properties, terrain characteristics, slope,
orientation, microclimates, etc.).
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What is the use of an MZM?
A Management Zones Map (MZM) defines and
characterizes the variability of agricultural plots,
depending on the crop and the productive
approach, this information can be used for
several purposes, such as:
●● Definition of areas which could be subjected
to differential management.
●● Fertilization with variable doses: having an
estimation of the total crop yield in the plot,
or alternatively by establishing a yield goal
for the next crop, the spatial distribution of
yield can be done for further use for fertility
diagnostic tasks, estimation of nutrients
extraction and preparation of fertilization
scheduling.

●● Delimitation of sampling areas for soil
studies analysis.
●● Delimitation of areas for the follow-up of
ripening and assessment processes of final
quality, in woody crops like grapes and
other fruit trees.
●● Delimitation of areas and sectors in the
design of irrigation systems.
●● Classification of soil qualities for land
valuation.
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