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Sentinel-2 data set for the exercis
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1 Explore theimage reﬂectances g@esa

* Open Quantum GIS Desktop
 From /01 _Exploration/, load S2A_L2A_35UQR_20160617_10M.TIF (R-G-B-NIR)
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Display Surface refléétance image in the g

background

These icons allow you to explore the product easily

/: QGIS 2.8.3-Wien
Project Edit View Layer Settings Plugins Vector Raster Database Web Processin
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DEBEBRER A2 INe& |
Browser
2 07 @
- 1) Sen2Agri_CropMask Eii :
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L2A_Quicklook.JPG —
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Explore tHe speéctral profile

* [Install Value Tool Plugin (P1ugins > Manage and Install Plugins)

* From /01_Exploration/, load each band image and class them by order.

e Select the band of interest

* Explore the diversity of spectral profiles by enabling the Graph function
of Value Tool plugin

Layars
M = ¥ @ @ [

B2_Blue_10M
B3 Green_10M
B4_Red_10M
B5_RedEdgel_20M
B6_RedEdge2_20M
B7_RedEdge3_ 20M
BB NIR _10M
BBa_NIRnarrw_20M
B11_SWIR1_20M
B12_SWIR2_20M
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egétation Index {=esa

NDVI = (NIR band-Red band)/(NIR band+Red band)

iy QGIS 2.8.3-Wien
Project Edit View Layer Settings Plugins Vector Raster Database Web SCP  Processing Help

DEERQR ¢t EEm-0 5 T

B w2

MEMEM AN #geEMPEEE DX

V" Layers
o | @ ® @ @ [
'D =% NDVLEf
(7] 0.16 i
] 0.964 =3 :
X Test training set T Ej e |
Band calc
/% ® $2A_L2A_35UQR_20160617_10M_Subset.tf ’l Preprocessing [’ Postprocessing [2 g Band set _‘ Batch x Settings @ About ¢
R Band
q} SCP Dock Variable | Band name |
= 1 |raster] bandset#b1
@ SCPinput | - |raster2 bandset#b2
| « |raster3 bandset#b3
% Input image (2 |rasterd bandset#b4
@ @ 52A_L2A_35UQR_20160617_10M_Subset.tif Expression
Training input

("bandset#b4" - "bandset#h3"

"bandset#b3" + "bandset#h4")

sers/pdefourny/Documents/2016/Training/ESA Training/TrainingESA

ELCE

Welcome to the Semi- Automatic Classification Plugin for QGIS
Changelog

SCP news

-new interface

-new input file (extension .scp) which is a zip file contg b
-possibility to create multipart RCIs (pressing CIRL + mo i
-C ID is automatically incremented after saving a ROI Decision rules
—function to merge RCI polygons from table
“new Land Cover Signature classificasion based on the range vall|  [CEEEre
-new tab for the definition of range wvalues for Land Cover Sign
-in Landsat and Sentinel pre processing added option for calcul X Set MoDatavalue 0 : Extent: Intersection (¥ Same as "Map extent"
-new tab for PCA (Principal Components Analysis) of Band set

n Band set added options for automatic calculation of virtual
—enhanced signature plot that allows for interactive definition
—enhanced Band calc allowing for the use of variables "#BLUE#" , "#RED#", and "#NIR#" in expressions >
-Band calc option to use custom file names for multiple expression adding @fileName at the end of expression

—-in Band calc added Decision rules for calculating raster based on conditions (e.g. "rasterl >0" or multiple rule
—added button for importing SCP file (polygons with automatic reprojection and spectral signatures), C5V, and ex@

—direct search of Landsat images from NASA CMR Search
Gl | G

Classification dock

1 legend entries removed.

Coordinate: 712012,5517982 Scale 1:122.085 |~ Rotation: 0,0 :XReﬂder &) EPSG:32635 [




* Open Quantum GIS Desktop
* Install Semi-Automatic Classification Plugin

* From the menu a11, select the Semi-Automatic Classification Plugin and

click the button 1nstall plugin;

“| semi-Automatic Classification Plugin =

Plugin for the semi-automatic supervised classification designed to expedite the
processing of multispectral or hyperspectral remote sensing images, which provides a
ng.

tnstal
g

 The SCP should be automatically activated; however, be sure that the
Semi-Automatic Classification Plugin is checked in the menu 1nstalled (the
restart of QGIS could be necessary to complete the SCPinstallation);
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A semi-automatic classification (more appropriately named supervised classification) is an image
processing methods that allows for the identification of land type according to their spectral signatures.
There are several kinds of classification algorithms, but the general purpose is to produce a thematic
map of the land cover. SCP allows an interactive approach of the concept.

E I

1. Load the input raster in SCP

02_Classification/S2A_L2A_35UQR_20160617_10M_Subset.tif

2. Create a new Training Inout that will
contain the ROIs

3. Create your Training Areas (ROls)

4. Perfom the classification
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Your First Land"€over Classification @&cesa

‘_CQGISZX}-Wien =88] 8
Project Edt View layer Setfngs Plugins Vector Raster Datshase Web Progessing RasterStats SCP  Help
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3. Create your Training Areas (ROIs) [

- In order to create manually a ROl inside the dark area, click the
button in the working toolbar (you can ignore a message
about wavelength unit not provided). Left click on the map to
define the ROI vertices and right click to define the last vertex
closing the polygon. You create a orange semi-transparent

SCPinput
Classification dock

ROI Signature list

' s |ype|mco | co | Clnfo | color |

polygon, which is a temporary polygon |1 TCID |N0n_Cr:;aIn”df° |1C D |Bare SD“C Info
- Region growing algorithm can be also used to delineate your 2|2 |cropland 2 |CropType 1
polygon. A :ZZ:EIZEZZS : ;Z;:ip areas
- It is required to define the Classes and Macroclasses for each R R s
polygon. Macroclasses can be defined in the Macroclasses tab. = ) L) £ o)
- You can save each Training shapefile : Click the button Save ROI ROt craton = PIOFeYOTFROT I scasiaeplog and piofile functions
MC ID 1|5 MCInfo | cropland N
cm 1|3 cinfo  [Bare Foil
- Create multiple polygon encompassing the diversity of landcover —
® Display |NDVI
Water bodies, bare soils, Crops, Build-up areas, Forests, grasslands U N

G

Automatic plot

Macrodasses

Classification algorithm

Classification output
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ROI| nomenclature

SCP allows for the definition of Macroclass ID (i.e. MC ID) and Class ID (i.e. C ID), which are the
identification codes of land cover classes.

A Macroclass is a group of ROIs having different Class ID, which is useful when one needs to classify
materials that have different spectral signatures in the same land cover class.

Macroclass name | Macroclass ID | Class name | Class ID
Vegetation l Grass I
Vegetation | Trees 2
Built-up 2 Road 3

Macroclass 1: Vegetation

Class 2: Trees

Class 1: Grass

¥

Fig. 7.1: Macroclass example UCL P
catholique @ ’0
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Your First Land"€over Classification @&zesa’

More details and tutorials in the SCP manual (available in 00_Documentation)

4. Perform a classification

ROI Signature list

[ | s |vpe|mcm | cm | CInfo | color | [ [s ]/ [mem|cm | CInfo | color |
1% (6 |1 1 Crop REEEE 1 Crop

2% (B |2 2 Water body || BEREERE 2 Water body ]
BENEERE 3 Forest [ BEREE 3 Forest ]
4% 8 |1 4 Road 2% (B |1 4 |Rosd

5% |B 1 5 Build-up areas - 5% |[B 1 5 Build-up areas -
% g 2 |5 Baresai 5% B |2 |6 BareSoil

7® B (1 [7 copTpez || 7% 8 [t |7 [cropType2 [
(1| G Y

ROL creation

Macrodasses ROI creation

Classification algorithm Macroclasses

Classification algorithm

Use | |MCID % CID

Maximum Likelihood | Threshold 0,0000 5 n Apply mask ]

Classification output

Land Cover Signature Classification

Create vector Classification report

Use LCS Algorithm only overlap Save algorithm files

HEE AN

Classification output
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3. Sen2®Agri products exploration @

DYNAMIC CROPLAND MASK Binary map identifying
annually cultivated land at 10m

2. | updated every month

Monthly cloud free surface
reflectance composite at 10-

20m
CLOUD FREE SURFACE \manitily updases) CULTIVATED CROP TYPE MAP

REFLECTANCE COMPOSITES Growing season
| | " (first half and end of the season)

¢ ”I*% T el

Open source toolbox ) i
Capacity building and training N
4

T uit

VEGETATION STATUS 2 2 *‘;.’

Growing $eas0n e R Se3t0n TR ST TRRUTE : ar
(monthly updates) (weekly updates) Crop type map at 10m for the
main regional crops including
irrigated/rainfed
discrimination

Vegetation status map at 20m

delivered every 10 days (npvi,
LAI, pheno index)

ROMANIA
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'Sen2-Angr'5‘duCt Types \esa

Name

Level-1C

Level-2A

Level-3A

Level-3B
Level-3C
Level-3D

Level-4A

Level-4B

High-level Description

Top-of-atmosphere reflectance in cartographic geometry

Bottom-of-atmosphere reflectance with snow, water,
cloud and cloud shadow masks

Monthly composite product

Vegetation status map at 20m delivered every 10 days
(NDVI, LAI, pheno index).
Monodate — Multidate - Fitted

Dynamic binary map identifying annually cultivated land
at 10m updated every month started from the middle of
the season

Crop type map at 10m for the main regional crops
including irrigated/rainfed discrimination

Production & Distribution

Systematic generation and on-line distribution (ESA)

Sentinel-2 for Agriculture system through MACCS
algorithm (CNES)

Sentinel-2 for Agriculture System

Sentinel-2 for Agriculture System

Sentinel-2 for Agriculture System

Sentinel-2 for Agriculture System



Sentinel-24201% time series

over 35UQR tile in Ukraine

¢

S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_

_20160129.DBL _20160218.DBL _20160312.DBL _20160329.DBL

S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_

_20160418.DBL _20160428.0BL _20160521.DBL _20160610.DBL

S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_ S2A_OPER_SSC_PDTQLK_L2VALD_35UQR_
__20160630.DBL _20160717.DBL

8th ESA Training Course on Radar and Optical Remote Sensing, 5 - 9 September, 2016

S2A_OPER_SSC_PDTQLK_L2VALD_35UQR__
_20160408.DBL _20160411.DBL
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__20160617.DBL __20160620.DBL
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Sampllng strategy for crop*Type<@nd cropland mappm&

720000 800000

720000 800000

3 .
¥ sentinel-2
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Ukraine_SiteTest_TDS - Non-Cropland area
Total area = 1034 ha

34% 1%

109 %

# m| & & =& S P 5 &l ?
| | ® | CROP | LC CODE | wreamon | [
132 1556.00 1|5oya beans 1 a
- 1557.00 0 |Grassland and m... | 2001 a
- 1553.00 0 | Shrub land 4001 0
1558.00 1 |Winter wheat 111 0
- 1560.00 0 | Shrub land 4001 0
1561.00 0 | Shrub land 4001 0 |:|
138 1562.00 0 | Water bodies a001 0 |

Ukraine_SiteTest_TDS - Cropland area
Total area = 6395 ha

1.8%.10% %

55%
LC

Bare soils
Broadleaved woodland
Build-up surfaces
Coniferous woodland
Fruit gardens
. Grasslands and meadows
. Mixed woodland

B shrubland

. Water bodies

B wetiands

3.6 %

156 %

37 %

LC
Buckwheat
Crops <0.5%
Maize
Peas
Rapeseed
Rye
Soybeans
. Spring barley
. Spring wheat
. Sugar beet
. Sunflower
. Winter barley
. Winter wheat



Season Begining Mid-Season Season End
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720000

2016 Calibration data survey

I Non-cropland samples
Cropland samples

760000

800000 720000 760000

2016 Crop Mask
- Non-Cropland

[ ] cropland

Coordinate System : WGS 1984 UTM Zone 35N Sources: Sentinel-2 background image Tile 35UQR from 17-07-2016
Projection : Transverse Mercator (ESA, Copernicus Sentinel data 2016) ; ) )

Datum : WGS 1984 In situ data collected by Space Research Institute of the National
Unit : Meter Academy of Science & State Space Agency, Ukraine
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Calibration in-situ data set

E Non-cropland samples
Cropland samples

Binary Crop mask

I Non-Cropland

5550000

|:| Cropland

1:130.000 N
Coordinate System : WGS 1384 UTM Zone 35N
Projection : Transverse Mercator

Datum : WGS 1984

Unit : Meter

Sources: In situ data collected by Space

Research Institute of the National Academy

of Science & State Space Agency, Ukraine
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lore the Croplafd™

s, 3
(\\s eéSsa

M2 QGIS 283-Wien - -

Binary mask : 0 = non-cropland
1 = Cropland

—_— 0000 T = T e
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing RasterStats SCP Help
M A @ = @ FAD 0 o x| — . , -
L] r‘.> B a) | ~ v Py = JH: P ﬁg P ] 18 & [l |~ 2 oy » v
3 w vz =
S EE e AARFOREAAIO
i Procassing Toolbex: (&)X
o vT@ d
W Sen2Agri_CropMask E-Recently used algorithms
= S2AGRI_L4A_PRD_S01_20160825T194615_V20160128_20160717 Segmentation (meanshiff)
ALX_DATA Segmentation (watershed)
LEGACY_DATA Connected Component Segmentation
TILES

£ || S2AGRI_L4A_V20160129_20160717_T35UQR
£ )} MG_paTA
B S2AGRI_L4A_CM_V20160129_20160717_T35UQR TIF
£ S2AGRI_L4A_RAW_V20160129_20160717_TISUQR.TT
QI_paTA
¥ 5246R1_L4A_MTD_v20160129_20160717_T35UQR x|
S2AGRI_L4A_MTD_y20160128_20160717_T35UQR.xml
¥ s2a6R1_19A_Pv1_v20160129_20160717_T35UGR.jpg
E¥¥ s2AGRI_L4A_MTD_v20180129_20160717.5ml
S2AGRI_L4A_MTD_V20160129_20160717.xml
@ B¥¥ s2AGRI_L4A_PVI_v20160129_20160717,pg

[ \ ]

.V‘. Layess
= 9w P @ @

=[] .- S2AGRI 14A CM V20160129 30160717 T35UQR

o0
1

Coordinate:

Smoothing (gaussian)

= $ GDAL/OGR [45 geaslgorithms]

) [GDAL] Analysis
T Aspect
% Color relief
% Fill nodata
" Hilshade
% Interpolate (Average)
M Interpolate (Data metrics)
my Interpolate (Inverse distance weighting)
uy Interpolate (Nearest Neighbor)
% Near black
M Proximity (raster distance)
ay Remove small pixel dumps {nearest neighbour)
" Roughness
" Slope
% TPI (Topographic Position Index)
% TRI (Terrain Ruggedness Index)
[GDAL] Conversion
[GDAL] Extraction
[GDAL] Miscellaneous
[GDAL] Projections
1 [0GR] Conversion
B convert format
[OGR] Geoprocessing
[OGR] Miscellaneous
& GRASS commands [160 geoalgorithms]
o, Models [0 geoalgorithms]
& 0rfeo Toolbox (Image analysis) [53 geoalgorithms]
¥ QaIS geoalgorithms [103 geoalgorithms]
% SAGA (2.1.2) [235 geoalgorithms]

Scripts [0 geoalgorithms]

Advanced interface -

733345,5488326 Scale | 1:490.700 |~ Rotaton: 0,0 2 % Render @ EPsG:zaEss @
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Display Surface refléétance image in the g

background

These icons allow you to explore the product easily
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./, QGIS 2.83-Wien

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing RasterStats SCP Help

B = = L ” o @) W Global transparency W Mo data value
L BEOLOR A2 EBINe HO0Spp e
= C [ Mo data value:  not define
S e s A DS
—— Mane 0% Full Additional no data value 0
Browser X % e

Sen2Agri_Composite b\
Sen2Agri_CropMask P
Sentinel2_L2A_35UQR ‘ ‘
TestDataSet

L2A_Quicklook.JPG

S2A_OPER_SSC_PDTIMG_L2VALD_35UQR____ 20160617 _FRE_R1.DBL.TIF

v
=
L)
/% L \ |
»
e

¥ Custom transparency options

; ﬂ Pyramids

Transparency band | None

I[‘ Histogram Transparent pixel list

|From | To I Percent Transparent |

6 =v@3EQ
A Zoom to Layer _

1 Show in overview
g % ¥ s2A_OPER_SSC_PDT  Zoom to Best Scale (100%) 7_FRE_R1.DBL
% Stretch Using Current Extent
= & Remove
\‘.,:",‘\ [ Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles 4
Save As...
i Save As Layer Definition File...

b Properties
’ Rename

- 712016,5573492 Scale |1:122.675 |v| Rotato ROMANIA
= N .../ :
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/QI_DATA Status of the pixel during the period used to generate the map

Band 1 = number of dates which are associated with the

“land" status

Band 2 = number of dates which are associated with the

"water" status 10 4 16 GEOTIFF

Band 3 = number of dates which are associated with the

“snow" status

Band 4 = number of dates which are associated with the

other status (“cloud”, "cloud shadow”, "no data")

£l

DFEAR . A#QRNG A0S RLPNDPLLL2 60 -
F oo e EE e A AN DR S A0

Browser
2 0Y@E
Q’) B | IMG_DATA 2

S2AGRI_L4A_CM_V20160129_20160717_T35UQR.TIF
S2AGRI_L4A_RAW_V20160129_20160717_T35UQR.TIF
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*Select band 1 if you want to know the number of dates associated to the land status
(i.e. without any cloud, water, snow or cloud shadow)
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“ How many cloud freedates are used for the

classification ?

£ QGIS 2.8.3-Wien
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Row accurate is my croplarfd. mask ?’

Have a look on the delivered quality metrics (QI_DATA > S2AGRI_L4A_QLT_....xml)

From \S2AGRI_L4A_PRD_S01_20160825T194615_V20160129_20160717\TILES\S2AGRI_L4A_V20160129_20160717_T35UQR\QI_DATA

<CropMask xmlns:x=i="http://www.w3.orq/2001/MLSchema-instance">
<ConfuslonMatrix®>

—

<ReferencelLabels>

<RowLabel>0</RowLabel> 2/3 of the data set = calibration
<RowLabel>»1</RowLakbel> . o
- </Referencelabela> 1/3 Of the data Set = Valldatlon
= <ProducedLabels>

<ColumnLabel>0</ColumnLabel>
<CplumnLabel>l</ColumnlLabel>
- </ProducedLabel=> . .
. <Data> _ Confusion matrix
= <Row>

<Column>20445</Column>
“<Column>12</Column>

= </ Row>

= <Row>

<Column>6611</Column>
<Column>94969</Column>

- </Row>

= </Data> _J
- </ConfusionMatrix>

= <gualityMstrics> =

<Precision class="0"> 0.755655</Precision>
<Recall clas=s="0"> (0.999413</Recall>
<F-score class="0"> 0.860607</F—=core>

o o . .
<Precision class="1"> 0.999874</Frecision> Quality metric : Precision — Recall — F-Score — Kappa — OA
<Recall class="1"> 0.934918</Recall> "
<F-score class="1"> 0.966306</F-score>
<Fappa> 0.827716</Fappa>
<heccuracy> 0.94573</Rccuracy>
- </QualityMetrics>
-</CropMask>
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Some words abouttfie guiality metrics

1.1 Overall accuracy

The Overall Accuracy (OA) is calculated as the total number of correctly classified pixels
(diagonal elements of the confusion matrix) divided by the total number of test pixels:

OA _ Zirzlnii

Zi:le:lnij 1.1 F-Score

The F-Score (also known as F-1 score or F-measure) is the harmonic mean of the Precision
and Recall and reaches its best value at 1 and worst score at O:

Precison * Recall

Precision + Recall

Precision or User's Accuracy (UA) for the class i it is the fraction of correctly classified
pixels with regard to all pixels classified as this class i in the classified image:

FScore = 2x

Recall or Producer's Accuracy (PA) for the class i it is the fraction of correctly classified
pixels with regard to all pixels of that ground truth class i:

PA =Y i

=1
n;i
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Crop Type (£4B)

Season Begining Mid-Season Season End

Crop Type
(Generated Twice : Mid-season & end)
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 Open and display a crop type image

e Assign a style

Lo s

(=] (0] (@] (] (%] [®)

Aide

ﬁ Propriétés de la couche - S2AGRI_L4B_CT_V20130131_20131231_TT0000 | Transparence
¥ Transparence globale ¥ Aucune valeur de données
C [ valeur nulle :  non défii
Aucun 0% Rempli Valeur nulle supplémentaire
g Transparence
¥ Options de transparence personnalisée
Bande de transparence -
|. Histogramme Liste des pixels transparents
(r ) ) | De |Vers | Transparence (%)
| Métadonnées
K Annuler Appliguer

Enregistrer le style ...

Enregistrer comme défaut
Restaurer le style par défaut
Ajouter

oad a style

Renommer [actuel
] (défaut)

+ AGRICULTURE

[""8th ESA Training Course on Radar and Optical Remote Sensing, 5 - 9 September, 2016 %= sr

£ Charger les propriétés des couches & partir d'un fichier de style

@Qv‘ |+ Training_DataSet_Frida}’AMlg Legend £ ;.'-I

Organiser » Nouveau dossier
p
rF *  Nom Modifié le Type Taille
[ Favoris !
M Bureau || CropType_Legend.qml 22/04/2016 12:47 Fichier QML

=] Emplacements ré 27/04/2016 10:16 Fichier QML

& Téléchargements

|| LA Legend.qml k

Select and open the
croptype legend
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e Set transparency to no crop pixels

* Visual analysis of the image

* Display monthly color composite image in the background

e QOverlay ground data used for the calibration and validation:
add TDS_35UQR.shp

e« ucL —
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Bow accurate is my Croptype map?

Have a look on the delivered quality metrics (Q1_DATA > S2AGRI_L4B_QLT. ....xml)

<?xml version="1.0" encoding="UTF-8"7>

<CropType xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

- «<ConfusionMatrixz
- <Referencelabels:
<RowLabel>11</RowlLabel >
<RowlLabel=12</RowLabel >
=RowlLabel=72</RowLabel>
<RowlLabel>114</RowLabel=
<RowLabel>225</RowLabel=
<RowLabel>791</RowLabel=
</Referencelabels>
- <ProducedlLabels=
<ColumnLabel=0</ColumnLabel»
<ColumnLabel=11</ColumnLabel =
<ColumnLabel=12</ColumnLabel»
<ColumnLabel=72</ColumnLabel =
<ColumnLabel=114</ColumnLabel»
<ColumnLabel=225</ColumnLabel =
<ColumnLabel=791</ColumnLabel»
</ProducedLabels:»
- <Data=
- <Row> —
<Columnz655</Columnz
<Column:17894+</Columnz
<Columnz0</Column:
<Columnz0</Columnz
<Columnz167</Columnz
<Columnz0</Column:
<Columnz5</Column:
</Rowzs
- <Row>
<Columnz0</Column:
<Columnz=124</Columnz
<Columnz466</Columnz
<Columnz0</Column:
<Columnz0</Column:
<Columnz0</Column:
<Columnz0</Column:
</Rowzs
- <Row>
<Columnz11</Column:
<Columnz119</Columnz
<Columnz13</Column:
<Columnz0</Column:
<Columnz4=/Column:
<Columnz0</Column:
<Column=9</Column> —
</Rowz

< /ConfusionMatrix:
- <QualityMetrics=

- <Precision class="11"> 0.89287</Precision:
<Recall class="11"> 0.990479</Recall=
<F-score class="11"> 0.939145</F-score>
<Precision class="12"> 0.968815</Precision:

<Recall class="12">» 0.789831</Recall
| Code of the crop <F-score class="12"> 0.870215</F-score>
(Jecam guidelines) <Pracision class="72"> 0</Precisionz

<Recall class="72"> 0</Recall>
<F-score class="72"> 0</F-score>
<Precision class="114"> 0.687956+</Precision
«Recall class="114": 0.167854</Recall
- <F-score class="114"> 0.269864 < /F-score:
<Precision class="225"> 1</Precision>
<Recall class="225"> 1</Recall=
<F-score class="225"> 1</F-score>
<Precision class="791"> 0.935115</Precision=
<Recall class="791"> 0.856643</Recall>
<F-score class="791"> 0.894161</F-score=
<Kappa> 0.480783</Kappa>
<Accuracy> 0.890488</Accuracy=
</QualityMetrics»

Confusion matrix \ </CropType> }

!

Quality metric : Precision — Recall — F-
Score — Kappa — OA
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2 Simple“frocessing

2.1 Filtering of crop type image
* Remove all patches below , for instance

Processing -> ToolBox -> GDAL/OGR -> Sieve

Input Layer: the crop type image

Threshold: 25 (the minimum size if the patches to be kept) = 25 pixels of 10x10 m = 0,25 h
Pixel connection: 8 (consider all neighbours of a pixel)

* Compare to unfiltered crop type image

2.2 Create and display a single crop image
Find the class number you wish to consider

Raster-> Raster Calculator
“S2AGRI L4B CT V20160129 20160717 T35UQR" = 12
12 is the number of the crop type class

* Define a style

330000 340000

330000
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VS5 .- gy
Crop types Qgis processing

2.3 Group crops per categories
* Gather summer crops and winter crops in two classes

o Creates a txt file
12 14 41 438 = 1 (summer crops are grouped under class #1)
11 15 77 11 435 =2 (winter crops are grouped under class #2)
» =3 (other classes are grouper under class #3)

o Processing -> ToolBox -> GRASS -> Raster -> r.reclass
o Set a style

* OR Gather potentially irrigated crops

o Creates a txt file
12 41 = 1 (maize and soybean crops are grouped under class #1)
* = NULL (other classes as no data)
o Processing -> ToolBox -> GRASS -> Raster -> r.reclass
o Set a style
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Season Begining Mid-Season Season End

[ Vegetation Status Products ]
(Generated Weekly)
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./, QGIS 2.8.3-Wien

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing RasterStats SCP Help
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To reduce the storage needs, we
multiplied the LAl by 1000
(avoiding float values)




—
. Load layer properties from style file

@E ;< 00_5en2Agn » Seminars_and_meetings » BU_E_SA_Training ¥ TrainingESA ;lLegend_FiI-
____e——EE—e—

./, Propriétés de la couche - S2AGRL L38_SLAIMONO_A20160328_T35INK | Style -7 [l

W Rendu par bande

Type derendu | Bande grise uni - i i
e Organiser = Mouveau dossier
|ﬂ Transparence Bande ari Charger les val
ansparence arise Bande 1 (Gray) - arger les valeurs min/max = “'

o P . . . WP4400_PVAR g Mom Modifié le T
i pyranes Graknlon de e Mot ves e 7| ® Gsvdersens (20 (%) -[580 5] % | 03_SystemOperationel QIDATA_FLAG_LAND t t.qml 23/08/20161523  F

" i - - L | | _transparent.qm /082016 15:
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@ véosormics - = Moyerme +f-crtype x 2,00 . cropland_masks_Sen2Ag L o If -
R Amdlioration P————— ‘ N stylelLALgml 27/04/2016 10:16 F

d conlraste Efe jusqiau MMax T Emorise Précison . D4_FiguresPVAR -

® Compléte ® Estimée (plus rapide) | ProductionTest System
Actuelle Réele (plus lente) a 4 LAI 'd'allle
L]

, CCM2_CzechAgri

Charger 5

¥ Rendu de fa couleur

Made de fusion | Mormal v
Luminosits :O: 0 |+ | Contraste :O: 0 =
Saraton =~ —————— 0 5 Dégradéde Gris OFf -

Teinte Coloriser l:[] Force

v Ré-échantilonage

Zoom avant Plus proche voisin |+ | arriére | Plus proche voisin | | Suréchantilonnage | 2,00 : 2

Rliminirm Sodi Palnbin E

] o] (] e - % [¥¥iS2AGRI 3B SLAIMONO A20160328 T35INK
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Enregistrer 2 style ...

Enregistrer comme défaut EED ' DDDDDD

Restaurer |e style par défaut 5|:||:| , |:||:||:||:||:||:|

Ajouter

Rlnummerl‘aduel EDDD'DDDDDD 2 0 5
W (sefaut) m o 7S P 5000.000000
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1. Display the corresponding L2A images

2. Display le QI « MLAIERR » giving you the error on the LAl estimation for each pixel

> 0 : the model over-estimate the real value

< 0:the model under-estimate the real value

3. Display the NDVI product

Mono-date LAI
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Cloud #&& Semposite

Season Begining Mid-Season Season End
\\ \ '\
\ \
1 \| \
{ ]
nep | AutomaticEO Data Download |
11
1 L2A Processor |
( L3A Processor |

Cloud-free Composite
(Generated Monthly)
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Let's explore the month§cloud-composite {cesa

1. Explore the folders of the product to be more familiar with the structure and the available

information
2. Open the L3A products over one tile
a. Display a true color composite (bande 3-2-1) and/or
b. Display a false color composite (bande 4-3-2)
3. Open the QI « MFLG » allowing to identify the final status of the pixel over the period.

4. Open the xml « Image Processing Parameters » (AUX_DATA > S2AGRI_L3A _IPP_) Typically using
NotePad++, Internet Explorer, Google Chrome or Firefox.
* Look at the information about the L2A products used the generate the composite
* Display one or two L2A images

5. Afficher le Ql « MDAT » qui donne la moyenne des dates utilisées pour chaque pixel

&S €S

ROMANIA
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i playthe Monthly compasite (1)” ™=

1. Add the L3A .TIF product from TILES>IMG_DATA>S2AGRI_L3A_SRFL... .TIF

£ qais
Projet
M
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Prét

P Y YEE AL P

289-Wien

Editer Vue Couche Préférences Extenson \Vecteur Raster Basededonnées Intenet Traitement Aide
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o} LEGACY_DATA
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=} S2AGRI_L3A_V20160323_T35INK
= IMG_DATA fi
' S2AGRI_L3A_SRFL_V20160323_T35INK_1OM.TIF
o} QI_DATA
' S2AGRI_L3A_MTD_V20160323_T35INK.xml ‘T
) S2AGRI_L3A_MTD_V20160323_T35INK.xml F
4] [ [«]¥]
Cprme
Couches G
%Y@ 80

k) Zoomersurla couche

Afficher dans I'apercu
Zoomer 3 la meilleure échelle (100%)
Etirer sur I'emprise actuelle

o Supprimer

=

Dupliquer

Définir I'échelle de visibilité

Définir le SCR d'une couche

Définir le SCR du projet depuis cette couche

Styles »

Enregistrer sous...

X Enable

Table

Graph | Of
A} Enregistrer en tant que Fichier de Définition de Couche...
Decmals 2 |y

Propriétés

Renommer

‘ Layer r\

Value tool is enabled

;g Coordonnée :

497390,6966620

i §

Echelle

==

B 2

2. To display a false color composite,

use the bands 4 - 3 - 2 (=B8A, B4, B3)

1:587.25]

/; Propriétés dela couche - S2AGRLL3A_SRFL_V20160323_T35NK_10M | Style

Lﬂ Transparence
ﬂ Pyramides
Histogramme

@ Métadonnées

W Rendu par bande

Type de rendu | Couleur & bandes multiples v

Bande roug v (Charger les valeurs min/max
: Bornes d'exclusion A A,
Minfnax | 176 43 des valeurs extrémes =Y B0 i

Bande vert Min /max
Minjmax | 28 1% Moyenne +/- écart-type x 12,00 '3

Bande bleud Emprise Précision
Minjmax | 33 133 o Complete ® Estimée (plus rapide)

Amélioration Efrer jusqu'au MinMax & Actuelle Réelle (plus lente)

du contraste

Charger

W Rendu de la couleur

Mode de fusion  Normal v ‘ 9 Réinitialiser

Luminosité :}— 0 : :Contraste 4@: 0

Satwraton ———)——0 ¥ jDégradédeGris off

Teinte Coloriser H Force °
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Zoom avant Plus proche voisin v arriére Plus proche
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Appliquer

Annuler
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Display:the Monthly compaosite (2)

3. Go to Transparency property to set the -

10000 value as transparent > Click Appl
P PRYY 4. Go back to style property to improve

the color stretching by clicking on the

J; Propriétés de la couche - 2AGRLL3A_SRFL V20160323 T35INK_10M | Transparence =
\:\ Géndral W Transparence globale W Aucune valeur de données Loa d (@) pt 1oN
0}
}’ Style A o Rempi [} Propriétés de la couche - S2AGRI_L3A_SRFL V20160323 T35INK_10M | Style @
ucun b empli
N ]
\, Genér ¥ Rendu par bande w
W Options de transparence personnalisée A
Type de rendu | Couleur & bandes multiples v
ande de transparence | Aucun v
“ iogrme Liste des pixels ransparents [g Transparence Bande rouge | Bande 4 v Charger les valeurs min/max
[ o ; Bornes d'exclusion - A
R Vert | Bl Tr % ; 3
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Indicates the status of the
ixe

7] o
Pt I
Veova BIRE
,t: B k S2AGRI_L3A_V20160323_T350PK [a] O = N O d at a
B ) MG_DATA |
YT - 1 = Cloud or cloud shadow
S2AGRI_L3A_MDAT V20160323 _T35JPK_1OM.T] —
/£ S2AGRLL3A LG V20160323 TSR IMTH " Propriétés de a couche - S2AGRLL3A MFLG V20160323 T25INK_10M | Style =
8 " S2AGRI_L3A_MWGTJR160323_T350PK_iOM.T| =
S2AGRI_L3A_MTD_V20 SR T3SIPK xml [ —
’b 4 - . Rewdporbore | 2 S n OW
% : Couches 1. (‘;’ Style Type de rendu | Bande grise unique v 3 — Wat er
@d 0®YHEE L
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Decmals |2 |5 Charger
H Layer I Value ‘
‘1 SIAGRIL3A_MF.. (40
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cloud free composite ?

Information contains in the Image Processing Parameters .xml file

Easy to open/visualize with
AUX_DATA > S2AGRI_L3A_IPP_V20160323.xm|l —— Internet Explorer, Google
Chrome, Firefox, NotePad++,...

1 (50)| (&) C\Users\nbellemans)\Desktop\S2AGRI_L3A_PRD_S3_20160510T110604 V20160323\AUX L 0 ~ & H (2 C\Users\nbellemans\Deskt... ‘ ‘

<2xml version="1.0"?>

- <metadata>

- <General>
<bands_mapping_file> /usr/share/sen2agri/bands_mapping_s2.txt</bands_mapping_file>
<scattering_coefficients_file /usr/share/sen2agri/ scattering_coeffs_10m.txt</scattering_coefficients_file

</General>

- <Weight_AQT> -
<weight_aot_min>0.33</weight_aot_min>
<weight_aot_max>1</weight_aot_max>
<aot_max>0.8</aot_max>

</Weight_AQT>

- <Weight_On_Clouds>
<coarse_res>240</coarse_res>
<sigma_small_cloud>2</sigma_small_cloud> .
<sigma_large_cloud>10</sigma_large_cloud> I h

</Weight_On_Clouds> o A go rlt m S pa ra m ete rs

- <Weight_On_Date>
<weight_date_min>0.5</weight_date_min>
<I3a_product_date>20160323</I3a_product_date>
<half_synthesis>15</half_synthesis>

</Weight_On_Date:

- <Dates_information
<synthesis_date>20160323</synthesis_date>
<synthesis_half>15</synthesis_half>

</Dates_information

- <XML_files»
<XML_0>/mnt/archive/maccs_prod/south_africa/I2a/$2A_OPER_PRD_MSIL2A_PDMC_20160311T230641_R035_V20160311T082108_20160311T082108.SAFE/S2A_OPER_SSC_L2VALD_35INK__J| 20160311.HDR</fML_0>
<XML_1>/mnt/archive/maccs_prod/south_africa/I2a/S2A_OPER_PRD_MSIL2A_PDMC_20160318T192327_R135_V20160318T080751_20160318T080751.SAFE/S2A_OPER_SSC_L2VALD_35JNK_| 20160318.HDR</fML_1> e el
<XML_2>/mnt/archive/maccs_prod/south_africa/12a/S2A_OPER_PRD_MSIL2A_PDMC_20160318T192327_R135_V20160318T080751_20160318T080751.SAFE/S2A_OPER_SSC_L2VALD_35JPK__ | 20160318.HDR</fML 2> L2 A acC q uisitions use d
<XML_3>/mnt/archive/maccs_prod/south_africa/l2a/$2A_OPER_PRD_MSIL2A_PDMC_20160322T063438_R035_V20160321T082435_20160321T082435.SAFE/S2A_OPER_SSC_L2VALD_35JNK__§ 20160321.HDR</fML_3>
<XML_4>/mnt/archive/maccs_prod/south_africa/I2a/$2A_OPER_PRD_MSIL2A_PDMC_20160331T102551_R135_V20160328T080803_20160328T080803.SAFE/S2A_OPER_SSC_L2VALD_35JNK__| 20160328.HDR</fML_4>

) -] Pl

ROMANIA

<XML_5>/mnt/archive/maccs_prod/south_africa/l2a/S2A_OPER_PRD_MSIL2A_PDMC_20160331T102551_R135_V20160328T080803_20160328T080803.SAFE/S2A_OPER_SSC_L2VALD_35JPK__§ 20160328.HDR</§ML_5>
</XML_files>
</metadata>
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[l J S2AGRT_L3A_V20160323_T35PK 2]
B IMG_DATA
Q1 DATA

S2AGRI_L3A_MFLG_V20160323 T35JPK_10M.TIF
" S2AGRI_L3A_MWGT V20160323 _T35JPK_10M.TIF (a
ﬁﬁ S2AGRI_L3A_MTD_V20160323_T35JPK.xml [~

al [

§ S2AGRI_L3A_MDAT V20160323 T35)PK_1OM.TIF

Couches X

ﬁ S2AGRI_L3A_MFLG_V20160323_T35INK_10M
0

4
% [ S2AGRI_L3A_SRFL_V20160323_T35INK_10M
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Vake Tool 8X)

X Enable

we | e o Value tool plugin §

a
Decdmals 12 'y

Layer | Value
1|S2AGRI_L3A_MD... |out of extent

{2 ESZAGRI_LJA_SR. out of extent

3‘52AGRI_L3A_SR. out of extent

4[S2AGRIL3A_SR out of extent

5|S2AGRI_L3A SR... |out of extent

Coordinate: (497235.000000, 7062483.644068)

% Coordonnée :

Ul G J

497235,7062484

Echele | 1:587.253 v Rotaton: 0,0

& £
S Rrends Qerscrs @

9 September, 2016 =ZEEL T

Indicates the weighted average of

the dates used for each pixel

Here :

- 83 = 2016-03-23 = central date

- Pixel value < 83 = higher weight for
the dates before the central date

- Pixel value > 83 = higher weight for

the dates after the central date

Value tool plugin allows displaying in a table or
plot the values from the visible raster layers at

the current mouse position
N
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