Vegetation Status Indicators: achieving multi-temporal monitoring
of crop status and development
The Vegetation Status product consists of several maps informing about the evolution of the green vegetation corresponding to the
crop vegetative development. A set of 3 indicators is produced:

 The NDVI, the most popular indicator operationally used for vegetation monitoring,
provided to ensure continuity with existing long term time series, allowing
anomalies detection;

 The Leaf Area Index (LAI), an intrinsic canopy primary variable that should not
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Leaf Area Index time series derived from Sentinel-2 images to monitor the crop development during the
2016 growing season in Sudan
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Input data
 A Sentinel-2 L1C image time series, optionally completed by an additional Landsat 8
L1T image time series, automatically downloaded from ESA and USGS facilities.
These data are first turned into L2A products (i.e. bottom of atmosphere
reflectance products, with snow, water, cloud and cloud shadow masks) through a
specific processor of the Sen2-Agri system based on the Multi-sensor Atmospheric
Correction and Cloud Screening (MACCS) algorithm (Hagolle et al., 2015, 2010,
2008).

Data volume
 80 Gb for a 10-month growing

season for a local coverage, i.e. an
area corresponding to ~9 Sentinel-2
tiles (300 x 300 km²)
 450 Gb for the same period for a

Processing methodology
The Vegetation Status product is processed either using an automatic operating mode
as the input images become available or in an offline way at the end of the growing
season.

national coverage, i.e. an area of
500 000 km²

Depending on the indicator, the processing relies on a specific approach and the product
includes customised information:

 The NDVI is computed using a standard formulation applied to the Sentinel-2 red (B4)
and vegetation red-edge (B8a) bands.

It is supplied across the whole site, i.e. not only over cropland. This ensures continuity
from one year to the other (in case a field is not active during one year) and widens the
possible use of the product to many more environmental applications.

Delivery schedule of the Vegetation Status product (LAI and NDVI components) with regard to the user-defined growing season
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 The LAI retrieval is performed using machine learning to build a non-linear
regression model. The regression model is estimated using satellite reflectances
which are simulated using the ProSail model. Three different versions are
supplied:

 A real-time monodate estimation for each new acquisition;
 A real-time multidate reprocessing estimation using 2 past acquisitions to smooth
out the resulting value;
 An estimation derived at the end of the season by fitting the monodate
estimation time series with a double logistic function.

 The NDVI metrics are extracted from time profiles of vegetation indices, in our case NDVI. Once the NDVI profiles are available for
the whole growing season, a double logistic function is fit to each pixel of the NDVI time series. The validity mask series (clouds,
shadows, saturations, etc.) is used to discard the invalid NDVI values during this step.
Key parameters of the fitted function are
used to determine from the NDVI profile:

 The starting date for the growing season (t0);
 The date of the maximum growth rate (x0);
 The length of the maturity plateau (L);
 The date of end of the growing season (t3)
corresponding to senescence or harvest.
The NDVI metrics indicator is provided along
with several quality flags as the NDVI and LAI:
the number of dates associated with the Land
status during the growing season.
More information about the Vegetation Status
product is available in the Sen2-Agri Software User
Manual.
Estimating metrics from a NDVI annual profile

Sentinel-2 for Agriculture is a 3 year project which aims at demonstrating the benefit of the Sentinel-2
mission for agriculture across a range of crops and agricultural practices. The intention is to provide the
international user community with validated algorithms and an open source processing system to derive
in an operational way Earth Observation products relevant for crop monitoring using Sentinel-2 data.
The project, funded by ESA, is carried out by a consortium involving the Université Catholique de
Louvain (BE), the Centre d’Études Spatiales de la Biosphère (FR) and the companies CS Systèmes d'Information (FR) and CS Romania (ROU), working in close collaboration with 18
organizations, centers, universities or companies belonging to the agriculture monitoring communities.
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