Web application for MOSES Early Crop Map (ECM) EO image selection -
Quick Guide

The generation of the Early Crop Map (ECM) before the beginning of each irrigation season in each
DA is performed by a processor, developed by SERCO, installed on the MOSES platform. The
processor requires as input a set of three EO images (Landsat 8 or Sentinel-2) acquired in three
different time windows in the months that precede the beginning of the irrigation season. Such
windows vary among the DAs and, for a given DA, can vary in different years: for this reason these
parameters are table by “expert users”, instead of considering them as constants in the
processing.

EO images download from their institutional repositories and archiving on the MOSES server is
completely automatic and managed by a script included in the ECM software package
nevertheless the selection of the proper image for ECM computation shall be done by an expert
user after a visual inspection, aimed at discarding cloud coverage or presence of snow on the
ground in the areas of interest.

The manual choice of the images is acceptable at this stage of the project because possible
algorithms for automatic selection are currently not enough reliable and because the required
human intervention is extremely limited, involving the visual inspection of few dozens of images
per year in each DA. Moreover, in order to simplify and speedup the process, a dedicated web
application has been developed by Esri Italia, for image visualization and choice.

In the following, the web application and the procedures that the MOSES platform managers
should follow to exploit it is described.

The current version of the web-app is accessible through the public URL:

https://moses.esriitalia.it/moses-back-end/

This prototype app is intended to constitute the “back end” management app of the entire
system; through specific “widgets”, it will make available all platform management functionalities
to the back-end technicians of the system (Figure 1). The first developed widget is for setting time
windows for EO images selection for ECM, as described in the following.
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Figure 1 - MOSES back-end web application

Access to the app is restricted only to authenticated users: for simplicity, in the current
development and test phase, we have defined just “generic” credentials valid for back-end users
belonging to all DAs:

provider
mosesProvider

user:
pwd:

A popup with the request of user credentials (see Figure 2) is prompted as soon as the user
accesses the application URL.

In a future release (foreseen for mid-2017), the authentication scheme will be improved and
specific accounts will be created for users in different DAs, in order to allow them to intervene
only on the configuration parameters of the DA they belong to.
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Figure 2 - Popup requesting credentials when the web application is opened

1. Setup of start and end date of each window for each DA.

The back-end web application allows the user to modify the start and end date of each of the
three needed time windows. In order to perform this operation, after launching the application in
a web browser, the user can exploit the controls in the tab displayed on the left (EO images
selection widget)- a detail of the widget is shown in the following Figure 3.

Firstly the user has to select the DA of interest among those available in the drop down menu in
the upper left part of the widget and press “Zoom to DA”. The view on the map moves and zooms
to the area of interest, a semi-transparent layer with the boundaries of the DA is overlapped to
the base-map and the textboxes of the widget populates with the data previously downloaded,
based on default time windows for each DA as specified in the D4.1, stored in the server database.
The user can then modify the “Start Date” and “Last Date” for the first time window; he can also
switch between the different time windows using the radio buttons placed at the top of each time
window section. The only accepted format for dates is “YYYY-MM-DD”.

Moreover the user can set the “Reference year” the windows dates refer to, by setting the value in
the upper part of the widget.

The user can submit the updated values to the server by pressing the “Modify windows and model
parameters” button on the upper part of the widget. Once the button is pressed, the web
application performs a check on the presence and formats of the inserted dates. If all values are
present and valid, then they are saved in a table in the project database and they can be used for
the selection of the EO images archived in the server. In case of errors, a warning message is
shown in the upper part of the widget.
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Figure 3 - Detail of the EO image selection widget

2. Selection of the classification model for ECM computation.
The back-end user can also customize the parameters of the algorithm for crop classification and
ECM computation; by means of the three radio buttons in the lower part of the widget, he/she can
choose among three different computation strategies:
- exploiting the “optimized model”, namely the standard algorithm with built-in NDVI
thresholds - in this case the textboxes in the lower part of the widget are disabled and no
values can be inserted:this is the default option.
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- exploiting the “optimized model with a custom 2" window threshold” - n this case, the
ECM processor uses the standard built-in NDVI thresholds for the crop classification on the
first and third selected EO images, whereas the user can set a custom NDVI threshold value
for the second window, by inserting the value in the corresponding text box (the only one
enabled in the section).

- setting “custom NDVI thresholds for all windows”. In this case, the three textboxes in the
lower part of the widget are enabled, and the user can set custom values there. This option
should be adopted by expert users only.

After making his/her choice, the user can submit the updated values to the server by pressing the
same “Modify windows and model parameters” button on the upper part of the widget used in the
previous procedure.

3. Selection of the EO image for each time window.

Finally, the widget can be used for the selection of the three EO images required by the ECM
processor among those archived in the MOSES server. Once having selected a DA and pressed the
“Zoom to DA” button, the widget textboxes are populated with the data saved in the server (until
that time). Besides the “Start Date” and “Last Date” of each time window (which can be modified
as described in the paragraph 1), the web app shows the “Number of images” that are available
over the DA in the selected time window and, by default, it shows the first EO image overlapped to
the base-map and to the layer with the DA boundaries. The date of such image is reported in the
“Date of Current Image” textbox (Figure 4).

The user can browse among the images available for the selected time window by using the

<< _Jand "= buttons. Once he has selected the best image for the period, he can save the
selection by pressing the “Select this Image” button. The operation shall be repeated for the
remaining time windows.
Since the ECM classification algorithm can work even with just two EO images’, the web
application allows the user to configure the algorithm to avoid the exploitation of any images on a
time window. To do so, the user can un-select the “Use this window” checkbox at the beginning of
each time window section.
The dates of the selected images (and the choice to avoid the use of any time window) are saved
in the server database; here they can be read by the module of the ECM package that actually
computes the Early Crop Map.
We stress here that, in the current release, the back-end web application is designed only to
configure and set the input parameters of the ECM processor, not to start its execution, which is
still demanded to a platform administrator with a different procedure (see D3.5. for details). The
direct execution of the processor from the web application will be available in the next release of
the system.

! This is not the suggested choice but such configuration can be used, e.g., for computing a pre-classification ECM on a
DA before the EO image in the third time window is available, or when no suitable images have been collected on a
time window because of clouds or snow.
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Figure 4 - EO image covering the selected DA

4. Provide mask for agricultural land and fruit tree cover

As described in D3.1 Crop Mapping Package, the user can provide vector masks definition for
agricultural and fruit tree cover.

These masks are very useful because limit misclassification errors. In case of fruit tree the vector
data must have two columns reporting the Moses text and numeric code of the corresponding
species. For the detailed list of code available refers to D3.1 at paragraph Classification legend.
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