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Sessions overview

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

Session 2: Manual usage of the Sen4CAP 
processors + system installation

Session 3: Products download and 
exploration + visualization tool

Questions and answers
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Session 3: Products download and exploration + 
visualization tool

1) Products download from the system

2) Visualization tool

3) Products exploration 

❑ L3B vegetation status products (NDVI, LAI, fAPAR, fCover) 

❑ L4A crop type mapping

❑ L4B grassland mowing detection

❑ L4C agricultural practices (EFA) monitoring
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Products download from the system

2 ways
to do it

Using the 
web interface

Directly from
the machine

For the small
downloads
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Products download from the system

2 ways
to do it

Using the 
web interface

Directly from
the machine

For example through an ssh connection, in the case of Sen4CAP running on a 
cloud

For the big downloads
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L3B vegetation status products (NDVI, LAI, fAPAR, 
fCover) 

• From the visualization tool

• Outputs from the system
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L3B vegetation status products (NDVI, LAI, fAPAR, 
fCover) 

 Select the NDVI layer.

 Zoom on a few crops that are of 

different kinds and adjacent (ex: 

potatoes (left) vs winter wheat 

(right)).

 Define a monitoring period (ex: 

from 2019-05-01 to 2019-10-01).

 Create an animation and compare 

the vegetation development cycles 

of the 2 crops.

 Compare with LAI and FAPAR.
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L3B vegetation status products (NDVI, LAI, fAPAR, 
fCover) 

• From the visualization tool

• Outputs from the system
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/mnt/archive/nld_2019/l3b_lai/S2AGRI_L3B_PRD_S1_20190914T001743_A20190907T103639

Output from the system: naming and content

Product Processing date Acquisition date



ESA UNCLASSIFIED - For Official Use

/mnt/archive/nld_2019/l3b_lai/S2AGRI_L3B_PRD_S1_20190914T001743_A20190907T103639

Output from the system: naming and content

Product Processing date Acquisition date
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visualization tool

1) Products download from the system

2) Visualization tool

3) Products exploration 

❑ L3B vegetation status products (NDVI, LAI, fAPAR, fCover) 
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❑ L4B grassland mowing detection

❑ L4C agricultural practices (EFA) monitoring
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L4A crop type mapping

• From the visualization tool

• Outputs from the system
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Conformity assessment at the parcel-level
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Conformity assessment at the parcel-level

Parcel ID

Holding 
ID

1st prediction and 
confidence level 2nd prediction and 

confidence level

Conformity
assessment at 
the parcel-level

Crop
diversification 
category
(holding-level)

Crop diversification 
compliancy
assessment
(holding-level)
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Conformity assessment at the parcel-level

Parcel ID

Holding 
ID

1st prediction and 
confidence level 2nd prediction and 

confidence level

Conformity
assessment at 
the parcel-
level

Crop
diversification 
category
(holding-level)

Crop diversification 
compliancy
assessment
(holding-level)



ESA UNCLASSIFIED - For Official Use

Conformity assessment at the parcel-level

• Assess if the crop type declared by the farmer is confirmed by the 

satellite signal

IF prediction 1 OR prediction 2 = declaration > CONFORM

IF prediction 1 AND prediction 2 ≠ declaration > NOT CONFORM

Classif_r Description
Classified_conform Classified and conform
Classified_not_conform Classified and not conform
Not_classified_geometry Not classified, problem in the geometry (no valid

geometry, duplicate or overlapping with other

parcels)
Not_classified_land_cover Not classified, not monitored land cover class
Not_classified_minS2pix Not classified, not covered at least by 3 S2 pixels
Not_classified_noS1pix Not classified, not covered at least by 1 S1 pixel
Not_classified_undefined Not classified, undefined reason (to investigate)

• If the parcel is not classified, 

the reason why is given

-> Problem in the geometry: no 

geometry, duplicate or overlapping

parcel

-> Not monitored land cover

-> Covered by less than 3 S2 pixels

-> Covered by less than 1 S1 pixel
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Conformity assessment at the parcel-level

 Look at a few parcels which are not classified because of their size / 

shape and try to find the # of S1 and S2 pixels that cover it.

Hint: click on the CropType common number.

 Look at a few parcels which are detected as not conform and compare the 2 

predictions with the declared crop type. Which are the confidence levels in 

these 2 predictions?

 Look at a few parcels that are not classified because they are not monitored 

by remote sensing. Which are these not monitored crop types?

 Look at a few parcels that are not classified because of a « geometry » 

problem. What’s the problem?
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Conformity assessment at the parcel-level



ESA UNCLASSIFIED - For Official Use

Crop diversification category (holding-level)

Parcel ID

Holding 
ID

1st prediction and 
confidence level 2nd prediction and 

confidence level

Conformity
assessment at 
the parcel-level

Crop
diversification 
category
(holding-level)

Crop diversification 
compliancy assessment
(holding-level)
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Crop diversification category (holding-level)
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Crop diversification (holding-level)

• Assess the compliancy of 

the holding with regard to 

the crop diversification 

rules

 By applying worst case 

scenarios if the parcel 

conformity is not assessed

 7 crop diversification 

categories

CD_cat Description
Exemption1 TAL less than 10 ha
Exemption2 TGrass and Fallow greater than 75% of TAL and remaining AL

less than 30 ha
Exemption3 PGrass, TGrass and Cwater greater than 75% of EAA and

remaining AL less than 30 ha
Exemption4 Cwater = TAL
Category1 TAL between 10 and 30 ha
Category2 TAL greater than 30 ha
Category3 TGrass and Fallow greater than 75% of TAL
Category1_or_2 Holding belongs to Category1 or Category2
Category1_or_3 Holding belongs to Category1 or Category3
Category2_or_3 Holding belongs to Category2 or Category3
Category1_2_or_3 Holding belongs to Category1, Category2 or Category3
Exemption_or_Category1 Holding belongs to at least one of the Exemption or Category1
Exemption_or_Category2 Holding belongs to at least one of the Exemption or Category2
Exemption_or_Category3 Holding belongs to at least one of the Exemption or Category3
Exemption_or_Category1_or_2 Holding belongs to at least one of the Exemption or Category1 or Category2
Exemption_or_Category1_or_3 Holding belongs to at least one of the Exemption or Category1 or Category3
Exemption_or_Category2_or_3 Holding belongs to at least one of the Exemption or Category2 or Category3
Exemption_or_Category1_2_or_3 Holding belongs to at least one of the Exemption or Category1 or Category2

or Category3
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Crop diversification category (holding-level)
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Parcel ID

Holding 
ID

1st prediction and 
confidence level 2nd prediction and 

confidence level

Conformity
assessment at 
the parcel-level

Crop
diversification 
category
(holding-level)

Crop diversification 
compliancy
assessment
(holding-level)

Crop diversification compliancy assessment 
(holding-level)
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Crop diversification compliancy assessment 
(holding-level)
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Crop diversification (holding-level)

• Assess the compliancy of 

the holding with regard to 

the crop diversification 

rules

 By applying worst case 

scenarios if the parcel 

conformity is not assessed

 7 crop diversification 

categories

CD_diagn Description

Compliant Holding compliant regarding crop diversification

Not_compliant Holding not compliant regarding crop diversification

Not_required Holding with no crop diversification required

Missing_info Not enough information to assess the holding compliancy
regarding crop diversification
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Crop diversification compliancy assessment 
(holding-level)
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L4A crop type mapping

• From the visualization tool

• Outputs from the system
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/d4/ucl_upload/to_import/01_L4A/S2AGRI_S4C_L4A_PRD_S1_20190915T021528_V20190301T000000_201

90831T000000

S2AGRI_S4C_L4A_MTD_V20190301T000000_20190831T000000.xml: metadata file (still basic)

AUX_DATA: should contain Image Processing Parameters (IPP) + validation results (currently empty)

LEGACY_DATA: should contain overview data (currently empty)

VECTOR_DATA: 

• CropType.gpkg
• CropType.csv
• CropType_LUT.csv
• Plot_Results_Ranger_Smote_300_1008-0533.png
• Metrics_Smote_300_1008-0533.csv
• Results_Ranger_Smote_300_1008_0533.rds
• Calib_NewIDs_1007-1739.csv
• Parcels_predict_1007-1739.rds
• Predict_Ranger_1008-0533.rds
• Predict_classif_Ranger_1008-0501.csv

SHP: CropType.shp

Output from the system: naming and content

Product Processing date Monitoring period

Crop type map results

Validation results

Intermediate results

Crop type map results

• crop_div.csv
• crop_div_holding.csv

when running crop-
diversification.py

+

Crop
diversification 
results
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Delivery preparation (Sen4CAP project)

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831

• Sen4CAP_L4A_CropType_NLD_20190301_20190831.shp = CropType.shp + crop_div.csv

• Sen4CAP_L4A_CropType_NLD_20190301_20190831_AccuracyMetrics.png = from the validation results

• Sen4CAP_L4A_Holding_NLD_20190301_20190831.csv = crop_div_holding.csv

• Sen4CAP_L4A_NLD_2019_CropCode_LUT.csv = input

Product Monitoring period

Validation_tables:

• Sen4CAP_L4A_CropType_NLD_20190101_20190831_confusion_matrix.csv = from the validation results

• Sen4CAP_L4A_CropType_NLD_20190101_20190831_confusion_tables.xlsx = from the validation results

Figures:

• Sen4CAP_L4A_CropType_NLD_20190301_20190831_conformity = statistics (# of parcels and area)

• Sen4CAP_L4A_CropType_NLD_20190301_20190831_CD_category = statistics (# of parcels and area)

• Sen4CAP_L4A_CropType_NLD_20190301_20190831_CD_compliancy = statistics (# of parcels and area)
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Crop type map results – NLD 2019

 Open the QGIS project: 

/d4/ucl_upload/NLD_2019/Sen4CAP_

L4A_CropTypeMap_NLD_2019.qgs

Sen4CAP_L4A_CropType_NLD_20190301_20190831.shp
+ background: S2 composites
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Validation – NLD 2019

 Open the validation tables: 

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831/validation_tables/Sen4CAP_

L4A_CropType_NLD_20190101_20190831_confusion_tables.xlsx

13 68 … 3000 4000 sum_class well_class user_accuracy

13 12074 0 … 15 1 12228 12074 0.987

68 0 1449 … 15 0 1523 1449 0.951

… … … … … … … … …

3000 33 226 … 330473 112 336026 330473 0.983

4000 0 0 … 4 2 10 2 0.200

sum_dec 12466 1790 … 331927 180 476521 463966 NA

well_class 12074 1449 … 330473 2 463966 NA NA

producer_accuracy 0.969 0.809 … 0.996 0.011 NA NA 0.974

Confusion_matrix tab

Overall accuracy
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Validation – NLD 2019

 Open the validation tables: 

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831/validation_tables/Sen4CAP_

L4A_CropType_NLD_20190101_20190831_confusion_tables.xlsx

Accuracy_producer tab

CTnumL4A CTL4A
Declared 

parcels

Well 

classified

Producer 

accuracy
Confusion class 1 % Confusion class 2 % Confusion class 3 % Rest %

3000 Grass 331927 330473 0.996 Zea 0.2 Solanum_tuberosum 0.0 Allium_winter 0.0 0.2

153 Zea 58572 57547 0.983 Grass 1.2 Solanum_tuberosum 0.1 Celeriac 0.1 0.3

131 Solanum_tuberosum 25780 25171 0.976 Zea 0.7 Grass 0.6 Beets 0.1 1.0

151 Winter wheat 15515 14881 0.959 Grass 2.3 Triticum_summer 0.8 Triticale 0.2 0.8

13 Beets 12466 12074 0.969 Solanum_tuberosum 1.2 Zea 0.8 Grass 0.3 0.8

90 Onions 4954 4716 0.952 Peas 0.7 Grass 0.5 Zea 0.4 3.2

2000 Permanent fruit 9018 6475 0.718 Grass 18.9 Zea 5.0 Solanum_tuberosum 0.6 3.7

69 Hordeum_summer 4653 3905 0.839 Grass 8.5 Triticum_summer 1.8 Zea 0.9 4.9

143 Tulipa 2188 2039 0.932 Grass 1.9 Hyacinthus 1.6 Ornamental onion 0.6 2.7

68 Hordeum_winter 1790 1449 0.809 Grass 12.6 Winter wheat 1.9 Hordeum_summer 1.6 3.0

142 Triticum_summer 1791 1011 0.564 Grass 13.8 Hordeum_summer 11.6 Winter wheat 4.6 13.6

83 Medicago 840 304 0.362 Grass 55.2 Zea 3.0 Solanum_tuberosum 0.8 4.8

150 Winter carrot 368 266 0.723 Carrot 5.7 Zea 4.1 Celeriac 2.2 15.7

79 Lilium 425 361 0.849 Grass 3.8 Allium_winter 2.4 Zea 2.1 6.8

108 Peas 208 181 0.870 Grass 3.8 Solanum_tuberosum 3.4 Chick peas 1.0 4.8

=> 3 main confusion crops for the 
15 main crops (in terms of area)
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Validation – NLD 2019

 Open the validation figure: 

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831/Sen4CAP_L4A_CropType_

NLD_20190301_20190831_AccuracyMetrics.png

=> F-Score: inform directly about 
each crop type accuracy

= 2 ∗
𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑟′𝑠 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 ∗ 𝑢𝑠𝑒𝑟′𝑠 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦

𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑟′𝑠 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦+ 𝑢𝑠𝑒𝑟′𝑠 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦
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Holding crop diversification table – NLD 2019

 Open the holding crop diversification table: 

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831/Sen4CAP_L4A_Holding_

NLD_20190301_20190831.csv

HoldID CD_cat CD_diagn nb_types_c area_eaa_c area_tal_c area_tempGrass_c area_permGrass_c area_llf_c …

50088 Exemption2 Not_required 1 154324.19 154324.19 154324.19 0 0 …

30922 Exemption1 Not_required 0 0 0 0 0 0 …

11542 Category2 Compliant 10 827475.38 827475.38 0 0 0 …

13359 Exemption1 Not_required 1 187429.8 37454.3 37454.3 149975.5 0 …

11540 Exemption1 Not_required 1 55875 29701 29701 26174 0 …

35543 Exemption1 Not_required 1 102894.69 97967.1 0 4927.59 0 …

11546 Exemption1 Not_required 0 0 0 0 0 0 …

11547 Category2 Compliant 6 580335.1 456101 102889.5 124234.1 0 …

11544 Exemption_or_Category1 Missing_info 1 54078.1 54078.1 0 0 0 …

Holding 
id

Crop
diversification 

category

Crop
diversification 

compliancy

All the values calculated by holding, used for the crop
diversification assessment (explained in the ATBD)
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Holding crop diversification table – NLD 2019

 List of values calculated by holding

Output variable Role
Default value 

[format]

Ori_hold The initial holding id from the subsidy applications [integer or string]

CD_cat Results of the category assessment at the holding level [character]

CD_diagn
Results of the crop diversification rules assessment at the holding
level

[character]

nb_types_c
Number of different crop types of AL confirmed by the classification,
by holding

[integer]

area_eaa_c Area of the EAA confirmed by the classification, by holding [float]
area_tal_c Area of the TAL confirmed by the classification, by holding [float]

area_tempGrass_c
Area of the temporary grassland confirmed by the classification, by
holding

[float]

area_permGrass_c
Area of the permanent grassland confirmed by the classification, by
holding

[float]

area_llf_c
Area of the land lying fallow confirmed by the classification, by
holding

[float]

area_cwater_c
Area of the crops under water confirmed by the classification, by
holding

[float]

area_remAl_ex2_c
Area of the remaining AL in the case of exemption 2 confirmed by the
classification, by holding

[float]

area_remAl_ex3_c
Area of the remaining AL in the case of exemption 3 confirmed by the
classification, by holding

[float]

area_mainCrop_c Area of the main crop confirmed by the classification, by holding [float]

area_2mainCrop_c
Area of the second main crop confirmed by the classification, by
holding

[float]

nb_parcels_nc
Number of remaining parcels not confirmed by the classification
(declared as EAA)

[integer]

area_nc
Area of the remaining area not confirmed by the classification
(declared as EAA)

[float]

Category Description Crop diversification rules
Category1 TAL between 10 and 30 ha • At least 2 different crop types

• Main crop ≤ 75% of TAL
Category2 TAL greater than 30 ha • At least 3 different crop types

• Main crop ≤ 75% of TAL

• 2 main crops ≤ 95% of TAL
Category3 TGrass and Fallow greater than 75% of TAL Main crop ≤ 75% of remaining AL
Exemption1 TAL less than 10 ha No crop diversification required
Exemption2 TGrass and Fallow greater than 75% of TAL

and remaining AL less than 30 ha
No crop diversification required

Exemption3 PGrass, TGrass and Cwater greater than 75%
of EAA and remaining AL less than 30 ha

No crop diversification required

Exemption4 Cwater = TAL No crop diversification required
TAL = Total Arable Land; AL = Arable Land; EAA = Eligible Agriculture Area; TGrass = Temporary Grassland;

PGrass = Permanent Grassland; Fallow = Land Lying Fallow; Cwater = Crop Under Water

To compare with the rules
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Summary statistics figures – NLD 2019

 Open the one of the summary statistics figures: 

/d4/ucl_upload/NLD_2019/L4A_CropType/20190301_20190831/figures/*
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Crop type map results – NLD 2019

 Find a few examples of not conform parcels on QGIS. Check the declared and 

predicted crop types (use for that the crop code LUT) and the confidence levels.

 What’s the F-Score of the declared crop type? 

 Do these not conform parcels affect the crop diversification 

assessment at the holding level?

 Find a few parcels that are not classified because of their size.

 Do these not classified parcels affect the crop diversification 

assessment at the holding level?

 Try to find back in the holding crop diversification table the values 

calculated by holding. Why the holding is not compliant / compliant? 
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Session 3: Products download and exploration + 
visualization tool

1) Products download from the system

2) Visualization tool

3) Products exploration 

❑ L3B vegetation status products (NDVI, LAI, fAPAR, fCover) 

❑ L4A crop type mapping

❑ L4B grassland mowing detection

❑ L4C agricultural practices (EFA) monitoring
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L4B grassland mowing detection

• From the visualization tool

• Outputs from the system



ESA UNCLASSIFIED - For Official Use

Compliancy assessment at the parcel-level



ESA UNCLASSIFIED - For Official Use

Compliancy assessment at the parcel-level
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Product overview - Specifications

Unique ID N° of mowing

Compliancy level

Parcel
ID

Holding 
ID

Crop
code

Start date End date Confidence Mission
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L4B grassland mowing detection

• From the visualization tool

• Outputs from the system
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/d4/ucl_upload/to_import/02_L4B/S2AGRI_S4C_L4B_PRD_S18_20191115T060814_V20191031T000000_20

190401T000000

S2AGRI_S4C_L4B_MTD_V20191031T000000_20190401T000000.xml: metadata file (still basic)

AUX_DATA: (currently empty)

LEGACY_DATA: should contain overview data (currently empty)

VECTOR_DATA: 

SHP: Sen4CAP_L4B_MOWD_NLD_20190401-20191031.shp

csv: Sen4CAP_L4B_MOWD_NLD_20190401-20191031.csv

txt: Sen4CAP_L4B_GrasslandMowing_NLD_README.txt

Output from the system: naming and content

Product Processing date Monitoring period

Grassland mowingmap results
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Delivery preparation (Sen4CAP project)

/d4/ucl_upload/NLD_2019/L4B_GrasslandMowing/AllSeason_OneMonthStep/

Sen4CAP_L4B_MOWD_NLD_20190401-20191031

Product
Monitoring period

SHP: Sen4CAP_L4B_MOWD_NLD_20190401-20191031.shp

csv: Sen4CAP_L4B_MOWD_NLD_20190401-20191031.csv

txt: Sen4CAP_L4B_GrasslandMowing_NLD_README.txt
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Readme file - Metadata

Regulation

Grassland crop

Product attributes
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Grassland Mowing map results – NLD 2019

 Open the QGIS project: 

/d4/ucl_upload/NLD_2019/L4B_Gra

sslandMowing/GrasslandMowing.qgs

Sen4CAP_L4B_MOWD_NLD_20190401-20191031.shp
+ background: 1st of July S2 composite
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Grassland Mowing map results – NLD 2019

Open the attribute table
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Session 3: Products download and exploration + 
visualization tool

1) Products download from the system

2) Visualization tool

3) Products exploration 

❑ L3B vegetation status products (NDVI, LAI, fAPAR, fCover) 

❑ L4A crop type mapping

❑ L4B grassland mowing detection

❑ L4C agricultural practices (EFA) monitoring
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Basic concepts

• Analysis is done per practice

✓ products generated per practice

✓ harvest, harvest + catch crops, harvest + nitrogen fixing crops, …

• Weekly delivery

✓ products provided as SHP + CSV files

✓ per practice and per period

• Products provided via Visualisation tool and ftp
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Input parameters

LPIS and GSAA related parameters

• NewID: Internal Parcel ID number (link to the GSAA layer)

• ORIG_ID: Original parcel ID number

• ori_hold: Original farm ID number

• MAIN_CROP: Main crop code

Monitoring related parameters

• VEG_START: Start date of the estimated period when vegetation is expected on the parcel

• H_START, H_END: Start and end date of the estimated period when harvest may occur

• PRACTICE: Declared agricultural practice

• P_TYPE: Type of the declared agricultural practice

• P_START, P_END: Start and end date of the declared agricultural practice

Other parameters

• S1PIX: Number of Sentinel-1 pixels within the parcel

• Date_imported: date of the import of the record to the Visualisation tool
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Results

Harvest monitoring

• M1 – M5: Markers 1 - 5

• H_WEEK: Week of the year when harvested or cleared conditions are observed

• H_W_START, H_W_END: First and last day of the H_WEEK

• H_W_S1: First day of the week when harvested or cleared conditions are observed using the Sentinel-1 data (i.e. without the M2 marker)

Agricultural practice monitoring

• M6 – M10: Marker 6 - 10

• C_INDEX: Indicator of degree of compliancy with agricultural practice obligation

Quality related parameters

• L_WEEK: First day of the last week for which the Sentinel-1 data are available

• S1GAPS: Number of weeks with Sentinel-1 data missing within the whole monitoring period

• H_S1GAPS: Number of weeks with Sentinel-1 data missing in the period from H_START to H_END

• P_S1GAPS: Number of weeks with Sentinel-1 data missing in the period from P_START to P_END

• H_W_S1GAPS: Number of weeks with Sentinel-1 data missing in the 5 weeks period before the detected harvest/clearance (H_WEEK)

• H_QUALITY: Reliability flag of the detected harvest/clearance H_WEEK ("1" - missing data in H_W_S1GAPS period)

• C_QUALITY: Reliability flag of the C-INDEX ("1" - missing data in P_S1GAPS period)

Other parameters

• L4C_Graph: Link to the L4C graphics

• Valid_from, Valid_to: starting and end date of the reference period used for generating the products

• Date_imported: Date of the import of the record to the Visualisation tool
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Agricultural practices montoring – NLD 2019

 Open the QGIS project: 

/d4/ucl_upload/NLD_2019/Sen4CAP_

L4C_AgriPractices_NLD_2019.qgs
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Thank you for your attention
and your contribution

Any questions? 


