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Sentinel-2 data set for the exercis
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1 Explore the™ [EGE reﬂectances &Qi esa "

A Open QuantunGIS Desktop
A From/ 01 Exploratioh loads2A_L2A 35UQR_20160617_10M.TH6-ERNIR)
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Explore the speéctral profile

A Install Value Tool Pluginifgins > Manage and Install Plugins )

A From/01_Exploratiot, load eachband image andlassthem by order.

A Select the band dhterest

A Explore thadiversityof spectral profiles bgnablingthe Graphfunction
of ValueToolplugin
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egetation Index

g

1)

Project  Edit
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View Layer Settings

Plugins Vector Raster Database

Web SCP  Proce:
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NDVI = (NIR bardedband)/(NIRband+Redand)

QGIS 2.8.3-Wien — 8
ssing  Help
JON L N & & EH = R 7 It
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U8 8 L% (% O gtEMPEEIZ D X

m Band calc

’l Preprocessing [’ Postprocessing

g Band set S saten x Settings [P About Ej

nd

V" Layers
o | @ & FEE L
¥ ox ll NDVLtif
0.16
'D 0.964
X Test training set
/% x S$2A_L2A_35UQR_20160617_10M_Subset.tif
q} SCP Dock
@ SCP input
% Input image

@ @ S2A_L2A_35UQR_20160617_10M_Subset.tif

Training input

Variable Band name |
| 1 |rasterl bandset#b1
| 2 |raster? bandset#b2
| « |raster3 bandset#b3
4 |rasterd bandset#b4
Expression

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

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

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

1 P63

SCP news

Welcome to the Semi- Automatic Classification Plugin for QGIS
Changelog

-new interface

-new input file (extension .scp) which is a zip file contg
-possibility to create multipart RCIs (pressing CIRL + mo
-C ID is automatically incremented after saving a ROI
—function to merge RCI polygons from table

-new Land Cover Signature classification based on the range val
-new tab for the definition of range wvalues for Land Cover Sign
—-in Landsat and Sentinel pre processing added option for calcul
-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#
-Band calc option to use custom file names for multiple express
—-in Band calc added Decision rules for calculating raster based

—added button for importing SCP file (polygons with automatic reprojection and spectral signatures),

—direct search of Landsat images from NASA CMR Search

(1 ]

Decision rules

-

X Set NoDatavalue 0 Extent: Intersection X Same as  "Map extent"

"#RED#", and "#NIR#" in expressions
ion adding @fileName at the end of expression
on conditions (e.g. "rasterl >0" or multiple rule

C5V, and ex@

G

r

Classification dock

1 legend entries removed.

Coordinate:

712912,5517982 Scale  1:122.085 ~  Rotation: 0,0 X Render @EPSG:EZ&BS
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Performn a land”Cover classification @&esa’

Open Quantum GIS Desktop
InstallSemiAutomatic Classification Plugin

From the menuwi , select theSemiAutomatic ClassificatioRluginand
click the buttoninstall plugin : o

To o o

Remove enpty layers from the i

Semi-Automatic Classification Plugin w

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

fication Plugin (SCP) allows for the semi-automatic
providing tools to expedite the creation of ROIS (training
ation. The spectral signatures of training areas can be
oot cocuutes wnd devieyed o » soemal signature plot. It is possible to import spectral
sionatires from extemal sources. Also, 3 tool alows for the selection and download of spectral signatures
from the USGS Spectral Library (http://spedib.cr.usgs.gov/spectral-iib.htmi). Several tools are available for
the pre processing phase (image cipping, Landsat conversion to reflectance), thy
Minimum Distance, Maximum Likelihood, Spectral Angle Mapping algonthms, a

by Luca Congedo, the Semi-Automatic Ci

S
S
rE4
3
2
33

on growing or multiple R

dassiication previews),
and the post processing phase (conversion to vector, accuracy assessment, land cover change, dassiication
report). This plugin requres the installabon of GDAL, OGR, Numpy, Sy and Matplotiib. Also, 3 Virtual

e 1p: s

2 dela T ns Classi

cla Copertura del Suolo. For more iformaion please

Viskt ntp:/fromoiStors.blogspot.com/

Tooks 25 rating vote(s), 38811 downloads

Tags: raster Jandsat,spectral signature,ci:

ation,land cover,accuracy,scatter plot,supervised

Shapefle Encadng Py dassification,dos 1,diip,remote sensing,mask,analysis land cover change
Shetos More info: homepage 'tracker code repository
e o Author: Luca Congedo =
shotocbs =
SrokReports | | uoorace s | tnstal pagn
el

A The SCP should be automatically activated; however, be sure that the
SemiAutomatic ClassificatioRlugin ixchecked in the menustaled  (the
restart of QGIS could be necessary to completeS@@installation
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A semiautomaticclassification (more appropriately namedpervisedclassificatior) is an image
processingnethods that allows fothe identification ofland typeaccording to their spectral signatures.
There are several kind$ classificatioralgorithms, but the general purpose is to produce a thematic
map of the land coveSCP allows an interactive approach of the concept.
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|| Project Edit [View| Layer Settings Plugins Vector Raster Database Web Processing RasterStats SCP Help
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1. Loadthe input raster in SCP ;3
02_Classification/S2A_L2A_35UQR_20160617_10M_Subset.tif :
- e
2. Createa new Trainina Inpuhatwill j& == o
R SCPinput -
containthe ROIs g
3. Createyour Training AreasROI$ erm— =

4. Perfomthe classification

e (\E\\)ﬁ\, @ Coordinate: 706903,5528206 Scale [1:106.344 | v| Rotation: 0,0 2 % Render @Epsszszssl
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Your First Land"Coyver Classification

/. QGIS 2.8.3-Wien

=B8] = |

3. Createyour Training AreasROI3 ¥

- In order tocreate manually a ROhside the dark area, click the g
button in the Working toolbar ~ (you can ignore a message s
about wavelength unit not provided). Left click on the map to
define theROlvertices and right click to define the last vertex
closing the polygon. Yaireatea orange semiransparent
polygon, which is a temporapolygon

- Region growing algorithm can be also used to delineate your

polygon.
- It is required to define th€lasses anMacroclassegor each
polygon.Macroclassesan be defined in thélacroclasseab.

- Youcansave each Trainirghapefile : Click the button Save ROI

A Createmultiple polygonencompassinghe diversityof landcover

Water bodies,bare soils Crops Build-up areas,Forests grasslands
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SCPinput

Classification dock

ROI Signature list

' s |ype|mco | co | C Info | color |
| [mco | MC Info [co | CInfo

1(1 Mon_Cropland 1 Bare Soil

2(2 Cropland 2 Crop Type 1

3|1 Mon_Cropland 3 Forest

41 Mon_Cropland 4 Build-up areas

5(1 Mon_Cropland 5 Water bodies

62 Cropland prop Type 2

1y o) ) 5 T R 4

prlnrajlr

ROI creation

MC ID 1|5 MCInfo | cropland

Wroﬁldunctions

-

cD 1|3 cinfo  [Bare Foil

R Calculate sig.

% Display | MDVI -
Rapid ROI band

Automatic refresh ROL
Automatic plot

1

-
-

2

Macrodasses

Classification algorithm

Classification output
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ROI| nomenclature

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

A Macroclasss a group of ROIs having different Class ID, which is useful when one needs to classify
materials thathave 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

¥
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Your First Land"€over Classification {cesa

More detailsandtutorialsin the SCianual(availablein 00_Documentation)

4. Performa 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

Maximurn Likelihood * | Threshold 0,0000

Classification output

: - Apply mask ]

Create vector Classification report

Land Cover Signature Classification

HEE AN

Use LCS Algorithm only overlap Save algorithm files

Classification output
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{monthly updates)

Vegetation status map at 20

delivered every 10 daysibvi, |,
LAIl,phenoindex) y

Growing $eas0n s——eeeee
(manthly updates)

Open source toolbox
Capacity building and training

VEGETATION STATUS

Growing season
(weekly updates)

Binary map identifying
— annually cultivated land at 10m
cage |Updated every month

CULTIVATED CROP TYPE MAP

Growing season
(first half and end of the season)
N % .o".l4v'..".‘ . \ :: & (’\

L5 § 7

Crop type map at 10m

main regional crops including

irrigated/rainfed
discrimination

ROMANIA




{7 mm

| Sen2-Angr duct Types =~ @=esa

Name

LeveilC

Levei2A

Level3A

Levei3B
Levei3C
Levei3D

LeveldA

LeveldB

Highlevel Description

Production & Distribution

Top-of-atmospherereflectancein cartographigeometry ~ Systematic generation and dime distribution (ESA)

Bottom-of-atmospherereflectancewith snow, water,
cloud and cloud shadow masks

Monthly composite product

Vegetationstatusmapat 20mdeliveredevery10 days
(NDVI, LAphenoindex).
Monodate¢ Multidate - Fitted

Dynamic binary map identifying annually cultivated Ie
at 10m updated every month started from the midaie
the season

Crop type map at 10m for the main regional crops
including irrigatedfainfed discrimination

Sentineif2 for Agriculture system through MACCS
algorithm (CNES)

Sentinei2 for Agriculture System

Sentinel2 for Agriculture System

Sentinei2 for Agriculture System

Sentinei2 for Agriculture System



Sentinel-24201% time series

over 35UQR tile in Ukraine
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Sampling strategy for crop”Types@nd cropland mappm&;-fesa

720000 800000

== vehicule road
—— secondary road
field (set1)
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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
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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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Binary Crop mask

I Non-Cropland
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Projection : Transverse Mercator

Datum : WGS 1984
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M2 QGIS 283-Wien - -

Project

™

Edit View Layer Settings Plugins Vector Raster Database Web Processing RasterStats

B R

L =V

I I |

o s /bl F DB =

Browser

Sen2Agri_CropMask
|| S24GRI_L4A_PRD_S01_20160825T194615_V20160129_20150717
AUX_DATA
LEGACY_DATA
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

[ \ ]

Layers

9 = P @ @

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

o0
1

Binarymask: 0 = norcropland
1 =Cropland

Coordinate:

i S e <]
= ]~ 2 sy » e »
Processing Toolbox EES

[+ Recently used algorithms
Segmentation (meanshift)
Segmentation (watershed)
Connected Companent Segmentation
Smoothing (gaussian)

= $ GDAL/OGR [45 geaslgorithms]

) [GDAL] Analysis

o Aspect

% Color relief

% Fill nodata

" Hilshade

% Interpolate (Average)

% Interpolate (Data metrics)

my Interpolate (Inverse distance weighting)

uy Interpolate (Nearest Neighbor)

% Near black

S 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

£l [OGR] Conversion

B convert format

[0GR] 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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- 1) Sen2Agri_CropMask Eii :
- | Sentinel2_L2A_35UQR £
- | TestDataSet ‘ |
L2A_Quicklook.JPG —
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Layer

3 R

Settings  Plugins

A

>

Sen2Agri_Composite
Sen2Agri_CropMask
Sentinel2_L2A_35UQR
TestDataSet
L2A_Quicklook.JPG

S2A_OPER_SSC_PDTIMG_L2VALD_35UQR 20160617_FRE_R1.DBL.TIF

Vector Raster Database

¥ [}

Browser

Web Processing RasterStats SCP  Help

M & f

L4

RGBS =

T @@

% ¥ s2a_oPER_ssC_PD1

A Zoomto Layer
Show in overview
Zoom to Best Scale (100%)
Stretch Using Current Extent
& Remove

[ Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles

Save As...

Save As Layer Definition File...

Properties
Rename

7_FRE_R1.DBL

W Global transparency

Additional no data value |0

¥ Custom transparency options
Transparency band | None

Transparent pixel list

Percent Transparent
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