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Session 1: First steps with the Sen4CAP system for 
an automated usage

1) Overview of the technical specificities of the system

2) Phase 1: launch a site in the automatic mode (before the monitoring period)

❑ Connect to the web interface

❑ Create your site 

❑ Configure your site 

❑ Launch the automated mode

❑ Download, process and resource monitoring

3) Phase 2: prepare and upload additional information for the L4x 

processors (during the monitoring period)

❑ Subsidy applications layer

❑ Look-Up-Tables (LUTs) and configuration files for the L4x processors (L4A crop type 

mapping, L4B grassland mowing detection and L4C agricultural practices (EFA) 

monitoring)
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Sen4CAP open source system

A system designed to run in an automated near real time and in off line mode to generate 

markers and products at the parcel-level along the season as Sentinel-1 and Sentinel-2 images 

are ingested => Orchestrator concept 
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Sen4CAP is free and open source 
Based on open source existing software

Under GNU-GPL License

Based on Orfeo ToolBox framework

Cluster-ready architecture for distributed processing

Integration of SNAP tools and processing chains

Operational system required : CentOS7
(GNU/LINUX)

PostgreSQL and PostGIS implementation
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Manual mode: to run processor independently, with 
custom parameters
a) Through the GUI, with the Custom job approach
b) In command line through a linux terminal

2 operating modes

Automated mode through the web graphical user 
interface (GUI)
a) Based on the Orchestrator with by-default parameterization, 

automatic data download and processing until the end of the 
season, on-time delivery => operational scenarios

b) Processor execution on user request, with by-default 
parameterization
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Sen4CAP system :  simple parametrization and 
subsidy applications upload

Sen4CAP system : main parameters
settings

Area of Interest (AOI) Shapefile to be uploaded

Monitoring period Start and end dates to be defined

S1+S2 / S1+S2+L8 L8 to be selected

Start of the season

Monitoring periodBefore the monitoring period

End of the season…

Sen4CAP system : additional
information

Subsidy
applications (shp)

Subsidy applications layer (shapefile)

Tables and config
files (csv)

L4A crop type LUT
L4B config file
L4C config file + agri practices tables

Subsidy applications

Tables and config filesUpload
data

System initialization
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Sen4CAP system - crop type identification

Monitoring period

EoS

Automatic EO data download and processing

SoS

Before the start of 
the monitoring period

System initialization

EO data providers
S2

S1

May-June

Subsidy applications
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Monitoring period

EoSMay-JuneSoS

Before the start of 
the monitoring period

System initialization

EO data providers
S2

S1

LPIS / GSAA

Automatic EO data download and processing

Sen4CAP system - crop type identification
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Connection to the system web Graphical User 
Interface (GUI)

• Connection via 
any web 
browser

 Open Firefox

 Write 
« localhost »

 Username = 
sen4cap

 Password = 
sen4cap

 login

=> localhost in the web browser
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Create your site: define the extent

Enter a unique 
site name
(different than
nld_2019_test)

Upload a 
shapefile with 
the site extent
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Create your site: define the extent

Upload a shapefile 
with the site 
extent:

it must be a “zip” 
file containing the 
shapefile 

-> mandatory 
files: .dbf, .prj, 
.shp and .shx

-> projection: 
WGS 84 / UTM
zone xx

/d4/ucl_upload/NLD_2019/Data_to_use/01_site_extent/

Click on this first 
to go back to the 

root
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Create your site: define the extent
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Create your site: define the extent
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Configure your site: monitoring period/season

Press the “Edit” 
button

Add a 
monitoring 
period
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Enter an explicit 
season name

Define:
- Season start (start of 

your monitoring)
- Season mid
- Season end (end of 

your monitoring)

Configure your site: monitoring period/season
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Configure your site: automatic processors 
activation [optional]

Activate the processors 
that you want to be run 
automatically by the 
system:
- L3B vegetation status
- L4A crop type map
- L4B grassland mowing 

detection
- L4C agricultural 

practices monitoring

SAVE
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Launch the automated mode by enabling your site 
and monitoring period/season

Second, enable your siteFirst, enable the monitoring period/season

-> then Save Site
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Your first site is created and launched
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• The system will start:

Either, to download SLC S1 and L1C S2 data, if no local depository is
defined

Or, to import SLC S1 and L1C S2 data in the database if a local 
depository is defined (typically on a DIAS or cloud service where the 
SLC/L1C archive is available)

And then? 

This needs to 
be settled
prior to the 
launch of the 
monitoring 
period

In the « data sources » tab
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Data sources configuration

Only used for systems installed on Amazon 
Web Services VM 

Only used for systems installed on Amazon 
Web Services VM 

Landsat 8 configuration

Sentinel 1 configuration

Sentinel 2 configuration
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Data sources configuration

User account and password to connect to SciHub
-> needed anyway because of the « query » task: 
the list of S2 L1C is defined using SciHub
-> back-up download if the S2 L1C data are not 
available in the local root

Typical data sources configuration for a system running on a DIAS

Where the system needs to look for 
S2 L1C data on the DIAS
-> to be let empty if no local root

Where the system will « copy » the 
S2 L1C data
-> symbolic link if coming from the 
local root
-> download if coming from SciHub
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• As soon as the system accesses the data, pre-processing will start:

• S2: cloud detection and atmospheric correction (CNES-MAJA) to 

produce S2 L2A data

Also the possibility to directly read Copernicus S2 L2A data

• S1: backscaterring computation (by orbit, VV-VH) + weekly coherence

computation (by orbit, VV-VH)

And then? 
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• Current + remaining

downloads

• Jobs history: all jobs 

(preprocessing, L3B, 

L4x, etc.) with status

(Running, Finished, 

Error)

Download and process monitoring



ESA UNCLASSIFIED - For Official Use

Resource monitoring

• Used resource

• Current running jobs

(except S2 L2A pre-

pocessing which is not 

appearing here)
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• As soon as a S2 L2A or S1 backscatter / coherence product is ready, it will appear

in the product tab

Process monitoring
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• Automated mode means that the processing is automatically manages during the 

season by the system itself (orchestrator concept) … but all data needs to be 

imported

• Before starting the production of the first L4x products, import:

1) Subsidy applications layer

2) Crop code Look-Up-Table (LUT) for L4A crop type mapping

3) Configuration file for L4B grassland mowing detection

4) Configuration file for L4C agricultural practices (EFA) monitoring

5) Agricultural practices (EFA) LUTs (catch crop, nitrogen fixing crops, land 

lying fallow, harvest)

-> Content and format of all tables and config files explained in the SUM

Session 1: First steps with the Sen4CAP system for 
an automated usage
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Prepare subsidy applications layer

• = declarations from the 

farmers

• It must be a shapefile, which

contains at least 3 attribute fields

o id of the parcel

o id of the holding

o crop type code

 Have a look at it in QGIS

/d4/ucl_upload/NLD_2019/Sen4CAP_Subsidy

Applications_NLD_2019.qgs
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Prepare subsidy applications layer

 Right-click on the layer to open the 

attribute table

• id of the parcel = FUNCTIONEE

• id of the holding = FakeBRSnr

• crop type code = GRONDBEDEK
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Upload subsidy applications layer

Go to the “sites” tab
Press the “Edit” button

Press the “Upload Files” button

Click on the 
“Declarations” tab
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Upload the subsidy application 
shapefile: “zip” folder containing 
the shp

Dynamic mapping of attributes by 
defining the shp attributes 
corresponding to:
-> id of the parcel
-> id of the holding
-> crop type code

+ Start Upload

Once it is uploaded, the system automatically 
process the preparation of the subsidy 
applications and intermediate products for L4x 
processors

Upload subsidy applications layer

/d4/ucl_upload/NLD_2019/Data_to_use/02_

parcels_declaration
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L4A crop type mapping: prepare crop code LUT

 Open the prepared crop code LUT /d4/ucl_upload/NLD_2019/Data_to_use/03_L4A_LUT
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L4A crop type mapping: prepare crop code LUT

1. List all possible original crop code in Ori_crop

(it can be number or text)

2. Create a sequential number in CTnum

3. Defines the corresponding name in CT

4. Define in which of the high-level category the 

crop type belongs to, in LC

1 = Annual crop
2 = Permanent crop
3 = Grassland
4 = Fallow land
5 = Greenhouse and nursery 
0 = Other natural areas 



ESA UNCLASSIFIED - For Official Use

L4A crop type mapping: prepare crop code LUT

5. If needed, group crop types together for the classification (CTnumL4A) 

and defines a name (CTL4A) or if grouping is not necessary, copy the 

CTnum and CT columns

 Check the crop types that were grouped together for the classification. 

What do you see? Annual crop VS grassland VS permanent crops
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L4A crop type mapping: prepare crop code LUT

6. If needed, group crop types together for the crop diversification 

assessment (CTnumDIV) and define a name (CTDIV) or if grouping is 

not necessary, copy the CTnum and CT columns

 Look at the grassland groups and compare with CTnumL4A groups.
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L4A crop type mapping: prepare crop code LUT

7. For the crop diversification assessment, define if the crop type belongs or 

not to these categories (0 or 1)
EAA = Eligible Agricultural Area
AL = Arable Land
PGgrass = Permanent Grassland
TGrass = Temporary Grassland
Fallow Land
Cwater = Crop under Water
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L4A crop type mapping: import crop code LUT

Don’t 
forget to 
change the 
year

/d4/ucl_upload/NLD_2019/Data_to_use/

03_L4A_LUT

And Start Upload
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L4B grassland mowing detection: prepare 
config file

 Open the prepared L4B config file /d4/ucl_upload/NLD_2019/Data_to_use/

04_L4B_config_file
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L4B grassland mowing detection: prepare 
config file

1. Fine-tune algorithm parameters according to the country (otherwise, default 

parameters are used)

Enables to adapt the algorithm parameters to better
fit with the country specificities in terms of grassland
growing conditions and agricultural practices  
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L4B grassland mowing detection: prepare 
config file

2. Define the rules for each grassland crop type 

Defines the monitoring periods during
which a grassland mowing event must be
observed, to be compliant

For each crop type (CTnum) 
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L4B grassland mowing detection: import config
file

Don’t 
forget to 
change the 
year

/d4/ucl_upload/NLD_2019/Data_to_use/

04_L4B_config_file
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L4B grassland mowing detection: import config
file

+ define mowing start date

To prevent the algorithm to 
look for grassland mowing
events before the grassland
growing season

And Start Upload
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L4C agricultural practices monitoring: prepare 
config file + practice tables (CC, NFC, FL and NA)

 Open the prepared L4C config file /d4/ucl_upload/NLD_2019/Data_to_use/05_L4C

_config_file_and_practice_files
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1. Fine-tune algorithm parameters corresponding to the different markers

Enables to adapt the algorithm
parameters to better fit with the 
country specificities in terms of crop
growing conditions and agricultural 
practices

…

L4C agricultural practices monitoring: prepare 
config file
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1. Fine-tune algorithm parameters corresponding to the different markers

L4C agricultural practices monitoring: prepare 
config
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2. Fine-tune algorithm parameters and define rules specific to each agricultural 

practice

NA = Harvest
CC = Catch Crop
FL = Fallow Land
NFC = Nitrogen Fixing Crop

In the Netherlands, only
NA and CC were used

L4C agricultural practices monitoring: prepare 
config file
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L4C agricultural practices monitoring: import 
config file

Don’t 
forget to 
change the 
year

/d4/ucl_upload/NLD_2019/Data_to_use/

05_L4C_config_file_and_practice_files
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L4C agricultural practices monitoring: import 
config file

+ define the agricultural practices 
to monitor

-> codes separated by 
commas

+ define the country « codes »
-> will be used for the 
outputs generation

And Start Upload
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L4C agricultural practices monitoring: prepare 
practice tables (CC, NFC, FL and NA)

 Open the prepared L4C practice tables /d4/ucl_upload/NLD_2019/Data_to_use/05_L4C

_config_file_and_practice_files

…
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1. List all the field ids (original parcel ids) belonging to the practice in FIELD_ID

2. Copy the crop code (original crop codes) corresponding to the parcels in 

MAIN_CROP

3. Define the agricultural practice in PRACTICE (NA, CC, FL or NFC)

L4C agricultural practices monitoring: prepare 
practice tables (CC, NFC, FL and NA)
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4. Define from VEG_START to H_END the vegetation period (crop growing

period)

5. Define from H_START to H_END the harvest period (period when the 

harvest must be observed)

6. Fill in the rest of the columns with NA

L4C agricultural practices monitoring: prepare 
practice tables -> harvest detection (NA)
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4. Define from VEG_START to H_END the vegetation period (crop growing

period) -> of the main crop!

5. Define from H_START to H_END the harvest period (period when the 

harvest must be observed) -> of the main crop!

6. Define from P_START to P_END when the practice period (period when

the agricultural practice (catch crop) must be observed)

L4C agricultural practices monitoring: prepare 
practice tables -> catch crop detection (CC)
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L4C agricultural practices monitoring: import 
practice tables (CC, NFC, FL and NA)

Don’t 
forget to 
change the 
year

/d4/ucl_upload/NLD_2019/Data_to_use/

05_L4C_config_file_and_practice_files

And Start Upload

+ the same for the harvest detection file
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Thank you for your attention
and your contribution

Any questions? 


