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CV MADRID and USe
= Assistant Professor at Complutense University of COV.EI’ D.atasets and
Madrid | Validation Tools
= Expert for the Knowledge Centre on Earth Observation | Validation Practices with QGIS

(JRC, European Commission)
Research lines

* | and Use Change analysis in urban and rural areas
= Pattern based Land Use Cover Change models

OPEN ACCESS

= Uncertainty in Land Use Cover mapping and modelling

Available open access at: o
https:/Aink.springer.com/book/10.1

= Review and comparison of Land Use Cover datasets 007578 3 030 90998 7
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https://sites.google.com/view/dagaral/main-page?authuser=0
https://link.springer.com/book/10.1007/978-3-030-90998-7
https://link.springer.com/book/10.1007/978-3-030-90998-7
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Own developed datasets

Fit for purpose

e e
M 0 n Ito rl n g Methods: Remote sensing, photointerpretation,

auxilliary datasets

Lan d U S e Require time investment

h Reusable?
C ange Available standard datasets

in urban areas = cmein
H OW ? Validated

Experience provided by other users
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ernicus

Europe’s eyes on Earth

https:/land.copernicus.eu/en
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https://www.copernicus.eu/en
https://land.copernicus.eu/en
https://www.wekeo.eu/

Products available @ Monitoring #LandUse

WEKEO B Other products of
| Interest
e w = European Settlement map
The CORINE Land Cover (CLC) inventory was initiated in 1985 2012, 2015 |2 2.5m | Urban /Non urban and +
(reference year 1990). Updates have been produced in 2000,
2006, 2012, and 2018. It consists of an inventary of land cover ... [ ] Global Urban Land
- 1980 2015 | 30m | Urban /Non urban
= Global Human Settlement Layer (GHSL)
1975 2018 |10 30m | Urban /Non urban
Urban Atlas 2 = o

. = Global Artificial Impervious Areas (GAIA)
The Urban Atlas provides pan-European comparable land cover and
land use data for Functional Urban Areas (FUA). 1985 2018 | 30m | Urban /Non urban

Details Select layers Global Urban Footprint (GUF)
2011 | 12m |Urban /Non urban

= World Settlement Footprint (WSF)
1985 2019 | 10m |Urban /Non urban | % Urban (100m)

Q I
|

High Resolution Layers & =

Pan-Eurqpean High ResolutionlLayers{HRL} provide information L and many rn.0|:e (ChECk here
o oves  nd ase mappins sach e mee Come . rCheck additional
- national and regional
Select layers
products as well for local

studies!

Details
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https://link.springer.com/book/10.1007/978-3-030-90998-7

f Monitori
= Recommended for... Years onitering
| = General and cross country 90, 00, 06, 12, 18
analyses of Land Use /Cover Updated every 6 years
change in European cities
= General trend analyses at Extent
coarse levels of spatial and 39 European countries (last update)
thematic detail . .
Spatial Detail
conne tand cover 1= (CLC «  Scale of reference (1:100.000)
etaere o 550 Ui et i s 1200, Minimum Mapping Unit of 25ha (Sha for
2006, 2012, and 2018. It consists of an inventory of land cover ... changes)
Details Minimum Mapping Width of 100 m
B J Format
o Eal . ] Vector (gdb, geopackage
¥ ayero Raster available (spatial resolution of 100m)
d changes to _ .
X/ study Thematic detail
. : ¢ LlandUse Cover 39 Land Use /Cover categories
T O, : change of which 11 artificial categories
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= Recommended for... Years
2 dHe) = Detailed analyses of European 06, 12, 18
" UNCIEREL miERs Updated every 6 years
= Analyses of Land Use intensity
Extent
urbanatias 2= |J A %« Functional Urban Areas of 39 European
The Urban Atlas provides pan-European comparable land cover and CO u ntri es

land use data for Functional Urban Areas (FUA).

Details Select yers Spatial DEtall
. Scale of reference (1:10.000)

Minimum Mapping Unit of 0.25ha for urban

- areas and 0.1ha for urban changes
. N\ Minimum Mapping Width of 10 m
: & layerof  parmat
= changes to
| W 3»:‘ g study Vector (gdb, geopackage
20N o C P8 .. . Land Use Cover Thematic detail
B e mA T, - change 29 Land Use / Cover categories
MLy SO of which 17 artificial categories
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| Recommended for...

Vi z"dXe) = Analyses of Land Cover change
and intensity at very detailed
scales

= Analyses of the urban footprint,
independent of the land uses

by COPE

High Resolution Layers & b H R L w

Pan-European High Resolution Layers (HRL) provide information
on specific land cover characteristics, and are complementary to
land cover / land use mapping such as in the CORINE land cover...

Details Select layers

Layer of
changes to
BN study
i/~ L Land Use Cover
¥ %5 5
o F change
MERCATOR &

OCEAN NOVELTIS

Years
06, 09, 12, 15, 18
Updated every 3 years

Extent
39 European countries

Spatial Detail
10 20m

Format
Raster (.tiff)

Thematic detail
% imperviousness
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CORINE Land Cover 1= w
The CORINE Land Cover (CLC) inventory was initiated in 1985

(reference year 1990). Updates have been produced in 2000,
2006, 2012, and 2018. It consists of an inventory of land cover ...

Details Add to map

Urban Atlas 2 = wr

The Urban Atlas provides pan-European comparable land cover and
land use data for Functional Urban Areas (FUA).

Details Select layers

Q I

High Resolution Layers & =

Pan-European High Resolution Layers (HRL) provide information
on specific land cover characteristics, and are complementary to
land cover / land use mapping such as in the CORINE land cover...

Details Select layers

&
NOVELTIS

Monitoring #LandUse

3 scales of
analaysis

Potential for validation
exercises and fine scale
profile analyses of Land Use /
Cover datasets

CLC and UA provide similar
information at different levels
of spatial detail.

HRL provide complementary
information to the other two
products




Monitoring #LandUse

Practical
case

Monitoring Land Use Change in Madrid
Functional Urban Area at three scales of
analysis

MERCATOR -,
OCEAN NOVELTIS



SERVICES DATA COMPUTING USECASES SUPPORT

Catalogue

Filters ©

SEARCH

Icormd

CLMS (Land)

Europe

Hydrology
Land

Land cover
Vegetation
Water bodies
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Coastal Zones 1 : o
Land Cover/Land Use (LC/LU) classification as part of the

Copernicus Land Monitoring Service (CLMS) Local Component,
tailored to the needs of monitoring of an important region for...

Details Add to map

CORINE Land Cover

High Resolution Layers & == w

Pan-European High Resolution Layers (HRL) provide information
on specific land cover characteristics, and are complementary to
land cover / land use mapping such as in the CORINE land cover...

Monitoring

Layers: 3 O 1))

Land principally ~
occupied by
agriculture, with
significant areas of
natural vegetation
o-forestry areas

i %

N

Product type*

O Corine Land Change 1990 2000
Corine Land Change 2000 2006 "'
rine Land Change 2006 2012

ine Land Change 2012 2018

orine Land Cover 1990

Corine Land Cover 2000

Corine Land Cover 2006

Corine Land Cover 2012

~ Corine Land Cover 2018 P

Format* 6
O ESRIfg oPackage
L) GeoTiff1

ree to the 8

Show API request(s) Request data )

A
s



https://www.wekeo.eu/data?view=viewer&t=1706486400000&z=0&center=0%2C24.4152&zoom=10.13&layers=&initial=1&crs=epsg%3A3857

Monitoring #LandUse

data viewer

SERVICES DATA COMPUTING USECASES SUPPORT

L . 4

<« OneDrive - Universi.. > Wekeo

Nueva carpeta

Nombre Estado Fecha de modificacion

Ningtn elemento coincide con el criterio de blsqueda.

_cha1218_v2020_20u1_geoPackage

01/01/1990 00:00 | 112.66 MB

Guardar Cancelar
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https://www.wekeo.eu/data?view=viewer&t=1706486400000&z=0&center=0%2C24.4152&zoom=10.13&layers=&initial=1&crs=epsg%3A3857
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WEKEO Download datasets i data viewer

by COPERNICUS

Layers: &4 o

€ Urban Atlas p 4

M Railways and
associated land
Port areas
Airports

M Mineral extraction
and dump sites

B Construction sites

< Building height 2012 Add to map

< Urban Atlas Remove

X i & 8
Product type* ©
. . O Building Heigth 2012
LE!.'!,-'EI'S. 1 O thS. 1 Q O Street tree layer
O Street tree layer 2012
O Urban Atlas 2006
Urban Atlas ) 4 O Urban Atlas 2012
O Urban Atlas 2018
31 -"ID‘] IEDE& | ‘]238 | [:':lm plE‘tEd: ?85 I'ESLIltS O Urban Atlas Ehange 2006 2012
@ Urban Atlas Change 2012 2018
> =
Version* £)
O Unspecified @ vo12
183. uva_change1218%#ES001L3 _MADRID_ch... Order I agree to the Terms and Conditions™
01/01/1990 00:00 | 25.03 MB Show API request(s)
MERCATOR &
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https://www.wekeo.eu/data?view=viewer&t=1706486400000&z=0&center=0%2C24.4152&zoom=10.13&layers=&initial=1&crs=epsg%3A3857
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Download datasets i data viewer

WEKEO

by COPERNICUS

Layers: 1 o Jobs: 5
€ High Resolution Layers X
< Dominant leaf type Addtomap @ Imperviousness Change 2012-2015
O Imperviousness Change 2015-2018
- Forest type Add to map O Imperviousness Classified Change 2006-
2009
= Gressiand i O Imperviousness Classified Change 2006-
- |mperviousness Remove 2012
@ Imperviousness Classified Change 2009-
- Tree cover density Add to map 2012
- Water and wetness Add to map O Imperviousness Classified Change 2012-
2015
O Imperviousness Classified Change 2015-
2018

O Imperviousness Density 2006
@ Imperviousness Density 2009
O Imperviousness Density 2012
O Imperviousness Density 2015
O Imperviousness Density 2018
O small Woody features 2015

Layers: 1 O Jobs: 5 CE}

|mperuiuusness b 4 O Tree cover density 2012

O Tree cover density 2015
30/01/2024 | 16:03 | Completed: 28 results O Tree cover density 2018

O Tree cover density change 2012-2015
‘I} = O water and wetness 2015

28. IMC_1215_020m_eu_03035_d03_Full
01/01/1990 00:00 | 350.92 MB
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Order

O Water and wetness 2018

Resolution* &3
O 005m O o010m ® 020m
O 100m O 20m O vec



https://www.wekeo.eu/data?view=viewer&t=1706486400000&z=0&center=0%2C24.4152&zoom=10.13&layers=&initial=1&crs=epsg%3A3857

. . Monitoring #LandUse
Download datasets i data viewer

WEKEO

by COPERNICUS

r- =
Layers: 1 o Jobs: 5 52)

'\ Imperviousness Lhange 2012-2015 -
= Domirsnt (e by pe ooy @® Imperviousness Change 2015-2018

O Imperviousness Classified Change 2006-

2009

< Grassland Risliare O Imperviousness Classified Change 2006-

2012

O Imperviousness Classified Change 2009-
= Tree cover density Add to map 2012

< High Resolution Layers X

- Forest type Add to map

-« |[mperviousness Remove

O Imperviousness Classified Change 2012-
2015
O Imperviousness Classified Change 2015-
2018
O Imperviousness Density 2006
O Imperviousness Density 2009
@ O Imperviousness Density 2012
O Imperviousness Density 2015
O Imperviousness Density 2018

- “ O Small Woody features 2015
Impemlnusness x O Tree cover density 2012

31/01/2024 | 12:37 | Completed: 40 results O Tree cover density 2015
O Tree cover density 2018

<> [ — O Tree cover density change 2012-2015
I O Water and wetness 2015
O Water and wetness 2018

= \Water and wetness Add to map

Layers: 1 O Jobs: 1

13, IMC_1518_020m_eu_03035_v010 Ord Resolution* ©
er Ooosm QOoiom @ o20m

O 100m O 20m O vec

01/01/1990 00:00 | 470.81 MB
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https://www.wekeo.eu/data?view=viewer&t=1706486400000&z=0&center=0%2C24.4152&zoom=10.13&layers=&initial=1&crs=epsg%3A3857
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WEKEO Unzip files

by COPERNICUS

| M = Extraer WEKEO_Urban_Land_Use - O >
Inicio Compartir Wista Herramientas de carpeta comprimida 1 '
« ~ 1 <« Wekeo > WEKEOQ_Ur... v ) Buscar en WEKEO_Urban_Land_Use P
Ev ™ Nombre Estadg Fecha de modificacion Tipo Tamario
GE { ES001L3_MADRID_change_ 2012 20181012 © Abrir p5.633 KB
GE { IMC_1215_020m_eu_03035_d03_Full @ Abrir en ventana nueva 59.341 KB
Ge { IMC_1518_020m_eu_03035_v010 (O] @ Firmar con AutoFirma 2.107 KB
Hu i u2018_cha1218_v2020_20u1_geoPackage © Extraer todo.. 5.361 KB
Ing 7-Zip > Extraer ficheros...
Ing A AxCrypt > Extraer aqui
Im Extraer en "*\"
@ Mantenerlo siempre en este dispositivo i
Jer Comprobar archivo
Liberar espacio i i
KC Afadir al archivo...
Lit *# Enviar una copia... Comprimir y enviar por correo...
M FH Examinar con Microsoft Defender... Afadir a "WEKEO_Urban_Land_Use./z"
M [§] PDFsam Enhanced 7 Comprimir a "WEKEO_Urban_Land_Use.7z" y enviar por correo
M Tereail T 3 > « Wekeo > WEKEOQ.. > ~ Q) | Buscar en WEKEQ_Urban_Land_Use 2
M
ProShield > ~
M Nombre Estado Fecha de modificacion Tipo Tamario
M Enviar a
M CEiET lr ESOO1L3_MADRID_change_2012_2018_v012 @ 31/01/2024 12:54 Carpeta de archivos
IMC_1215_020m_eu_03035_d03_Full - 31/01/2024 12:54 Carpeta de archivos
IMC_1518_020m_eu_03035_v010 = 31/01/2024 12:54 Carpeta de archivos
u2018_cha1218_v2020_20u1_gecPackage = 31/01/2024 12:54 Carpeta de archivos
i ES001L3_MADRID_change_2012_2018 v012 (&) 29/01/2024 20:45 Carpeta comprimi... 25633 KB
E IMC_1215_020m_eu_03035_d03_Full ) 30/01/2024 15:37 Carpeta comprimi... 359.341 KB
i IMC_1518_020m_eu_03035_v010 © 30/01/2024 16:31 Carpeta comprimi... 482107 KB
ggREﬁﬁTOR &; i u2018_chal1218_v2020_20ul1_geoPackage S 30/01,/2024 12:25 Carpeta comprimi... 115.361 KB

INTERNATIONAL

B >N T2
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Boundary of Madrid FUA for cllpplng data

(CLC and HRL Imperviousness)

WEKEO

by COPERNICUS

() Data Source Manager | Vector

[m] X
W cowser Source Type
g F @) File Directory Database Protocol: HTTP(S), doud, etc.
l - - <@gl  <(abe] £y 65y
] lﬂ(}l ﬁ ?E:I @ v q - €iﬁ 65@ ( Raster
Encoding Automatic -
e&® Mesch
~ | Source
ey 1 @ Data Source Man Vector - o x s Point Cloud

b [ Videos
l:l T\ (Acer) Source Type Delimited Text

Vector Dataset(s) JADRID_change_2012_2018_v012\Data\ES001L3_MADRID_change_2012_2018_v012.gpkg

w Options
GeoPackage Consult GPKG driver help pae for detailed explanations on options
®) File Directory Database Protocol: HTTP(S), doud, etc. PS LIST_ALL_TABLES <Default> s
N PRELUDE_STATEMENTS
. Encoding Automatic - 4 Spatialite
£ IMMUTABLE <Default> -
@ Oracle Mesh PostgreSOL
- ) WMS/WMTS source aLs
b =< Poin SOL Server
Ayto I.\-'Ia.d Vector Dataset(s)
b =€ Red viaria Oracle
HE Vector Tiles Delimited Text -
v 5 KYZTiles T Q Open 0GR Sug _ X m Virtual Layer
74 GeoPackage & SAP HANA
<« <« ESO01L3_MADRID _ch... » Data Buscar en Data 2
GPS . MTS
) WFS / OGC A Organizar = O @ T . 6
= = o wiolite N GC API - Features
&7 ArcGIS REST 3 SEtElis TFMs ~ Nombre Estado Fecl
* GeoMode i
PostgreSQL Thematic LUC_c [ ] ES0DIL3_MADRID_change_2012_2012.v012.gpkg @ 20/ Coes =
1 Tramites_UCM
Layers UMAEuropa_Sus
« O ® T Oracle Vivienda_alquile () Select ltems to Add | ES001L3_MADRID_change_2012_2018_v012 *
~ V| B OpenStrseny S Wekeo v < 5 e Ci\Users'useriOneDrive - Universidad Complutense de Madrid (UCM)
Y Nombre: | ES001L3_MADRID_change 2012 2018 ~| |A ] 9 \wekeo\ESO01L3 MADRID change 2012 2018 v012\Data\ES001L3 MADRID change 2012 2018 v012.gpkg
SAP HANA i
Cancelar Search...

API - Features

WMTS ItEITI.__ : Description 7
T

Boundary MultiPolygon (1)

- Close Add Help

Select Al Deselect Al 8
p Options

Add Layers

MERCATOR &
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Boundary of Madrid FUA for clipping data

(CLC and HRL Imperviousness)

(@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

NEERRY ML BPPr R BatlOR H-&-5-0, @&
BOQV.ZWMBR 1 /0 -n-ZH e o ®mq @@ s =y QAR AWlL-

R Bl .~

T

QReY®O

» [] Videos =]
» [ CA (Acen)

0 GeoPackage
/ Spatialite

@ postgresaL
il SAP HANA
P> Ms QL Server

» = Ayto Madrid

» = Red viaria CAM

B Vector Tiles

v I XVZTiles

Mapzen Global Terrain
£ii OpenStreetMap

& wcs

7 WFS / OGC API - Features

& ArcGIS REST Servers

3}¢ GeoNode

-

< - D
Layers @®:
¢ BTV E-BAD

il I D
[[Q Type o locate (cti+10) |

Monitoring #LandUse
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WEKEO Boundary of Madri?cch)JA for clipping data

Raster Database Web Mesh Processing Help
Attribute based clustering 4 E 'fd [b EI = |
] . = y Lo
I8 QuickOsMm v
™ Buffer...
(2 Select ltems to Add | U2018_CHA1218_v2020_20u1 e
Geometry Tools b
C:\Wsers\user\OneDrive - Universidad Complutense de Madrid (UCM
\Wekeo WEKEQ Urban Land Use'w2018 chal218 v2020 20ul geoPackage\DATANJ2018 CHA1218 V2020 20ul.gpkg Ana|}r;i; Tools ] ' Convex Hull...
Search... P
[sear | Research Tools » | B Difference..
Item Description
#2018 CHA1218 V2020 20u1 Data Management Tools v | @ Dissolve...
=) U2018_CHA1218_V2020_20u’_FR_GLP MultiPolygon (37) . |
= U2018_CHA1218_V2020_20u1_FR_GUF MultiPolygon (437) % Intersection... B
=) U2018_CHA1218_¥2020_20u1_FR_MTQ MultiPolygon (17) . . Fi
(59 U2018_CHA1218_V2020_20u1_FR_MYT MultiPolygon (79) 1 ‘ Symmetrical Difference...
(2 U2018_CHA1218_V2020_20u1_FR_REU MultiPolygon (53) Q Clip 3 i i Union... >
4 v -
P Eliminate Selected Polygons... i
| selectal || Deselectal | P s AT R 2 £ —— d
Options Parameters Log |
I Add Layers || Cancel | 1
Input layer |
() U2018_CHA1218_V2020_20ul [EPSG:3035] - | €53 ‘:’}Q} | ]
Selected features only i

Overlay layer

Aty

{ () ES001L3_MADRID _change_2012_2018_v012 —ES001L3_MADRID_change_2012_2018_Boundary [EPSG:3035] ~ | (5] % | ]

Selected features only I

Clipped
|serfDneDriue - Universidad Complutense de Madrid (UCM) MekeoMWEKED _Urban_Land_UsefCLC_changes_MadridFUA_12. 18.gpkg | | ..,l

¥ | Open output file after running algorithm

| 0% | Cancel

4d'uan::ed = | |F‘.ur1 as Batch Process...
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Boundary of Madrid FUA for clipping data

(HRL Imperviousness)

WEKEO

by COPERNICUS

(2} Data Source Manager | Raster - O >

i’ Browser

(3} Data Source Manager | Raster - O >

h‘ Browser

~ Source Type * Spurce Type

> Vector

Mesh

Point Cloud
Delirnited Text
GeoPackage

GPS

Spatialite

PostgreSCL

M5 SOL Server

® Fle [ | Protocol: HTTR(S), doud, etc.

Source

Raster dataset(s) D\DATAVMC_1518 020m_eu_03035_V1_0.tf

w Options

Consult GTiff driver help page for detailed explanations on options

MUM_THREADS
GEOTIFF_KEYS_FLAVOR. | <Default=
GEOREF_SOURCES

SPARSE_OK <Default:

3

MERCATOR
OCEAN

INTERNATIONAL

Close o Help

&
NOVELTIS

- Vector

Mesh

Point Cloud

Delimited Text

GeoPackage

GPS

Spatialite

PostgreSOL

MS SOL Server

(® File | | Protocol: HTTP(S), doud, etc.

Source
Raster dataset(s) | Ful\IMC_1215 020m_eu_03035_do3_full tif
w Options

Consult GTiff driver help page for detailed explanations on options

MUM_THREADS

GEQTIFF_KEYS_FLAVOR | <Default> =

GEOREF_SOURCES

SPARSE_OK <Default= =
.
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Boundary of Madrid FUA for clipping data

(HRL Imperviousness)

WEKEO

by COPERNICUS

(3} Clip Raster by Mask Layer ot
Database Web Mesh Processing Help Parameters Log
¥ Raster Calculator... Ty ™
y | " Raster Calculator |_|?_;| o E |EI '&:‘:’ ﬂ Eﬂ\; e -
Align Rasters...
: = & IMC_1215_020m_eu_03035_do3_full [ -
Landscape Ecology abe] ‘
Mask layer

Analysis 4

Projections [ ES001L3_MADRID change_2012_2018 w012 —ESO0IL3 MADRID change 2012 2018 Boundary [EPSG:3035] ~ [gil “% =

Miscellaneous

Extraction 3 ™ Clip Raster by Extent..,

Selected features only

Clipped {mask)

L."DneDrive - Universidad Complutense de Madrid (UCM)/Wekeo/MWEKED Urban_Land_Use/HRL_imperviousness_changes_12-15.tf & | -

= Contour...
- ' ¥ | Open output file after running algorithm =
| 0% Cancel
Advanced | |Run as Batch Process... Run | Close Help
MERCATOR &
OCEAN NOVELTIS
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Combination of the 2 HRL Imperviousness Monitoring

layers of changes (12 15, 15 18) in one
laver

EEHEpewiougnegs_(hangeg2_1521 Create on-the-fly raster instead of writing layer to disk Raster caICUIator eXpreSSion
IMc:1 5 fse_rglz%ﬁtZiEJCSh[}aSnSEi:%;_SfJIS@ 11 Qutput layer A\HRL_imperviousness_changes_12-18_comr
IMC_1518_020m_eu_03035_V1_0@1 Output format GeoTIFF -
SpatalExtent ((if("HRL_imperviousness_changes_15
Xu::e':z:;:yﬂerl];;ent = X max 3203280,00000 - 18@ 1":201’
Y min 1969840:00000 ; ¥ max 2080420:00000 ; O’
Resolution (if("HRL _imperviousness_changes_15
Columns | 6047 = Rows | 5529 = 18@ 1"< 200
L "HRL |mperV|ousness changes 15 18@ 1" 100,
"HRL_imperviousness changes 15 18@1")))))
TS [ [N SN W M ((if("HRL_imperviousness_changes_12
e 15@1'=201,
<= == = ~ sqrt log10 In O,
Raster Clcator Expresion (if("HRL_imperviousness_changes_12
(if("HRL_imperviousness_changes_12-15@1"<=200, A 15@1"<= 200,
"HRL_imperviousness_changes_15-18@1"-100, "HRL_imperviousness_changes_12 15@ 1" 100,
+HRL_|mperV|0usness_changes_15-18@1 ) "HRL |mperV|ousness changes 12 15@ ln)))))
(if("HRL_imperviousness_changes 12-15@1"<=200, -

Expression valid

OK Cancel Help

MERCATOR .,
OCEAN ————
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WEKEO

by COPERNICUS

Symbolization of layers
(UA and CLC)

Q Layer Properties — ESO01L3_MADRID_change_2012_2018_v012 — ES001L3_MADRID_change_2012_2018 — Symbology

Q E Single Symbol A |
~ [ Fn [ ]
[] simpleFill —
Symbology
abe’
abc Color | IE‘
Opadty | 100,0 % = @-
Unit | Milimeters - |
= | L. Favorites a |~ | H4
= Project Styles 5
Default
- - |
*)
gradient plasma gray 3 fill hashed black / hashed black hashed black X
i
|Save Symbal... | | Advanced - \
|| cancel || apply || Hep |
g ‘ .
V i' \ - 1
. 1 N -
Save as Default d » . ‘ Y % "
Restore Default a P ¥
- 4 . » o
Add... < g > v e
- - v.'
' Rename Current... . 2 "{‘l\i- -~ by N
o default & ok - Y, X
= » -

MERCATOR
OCEAN

INTERNATIONAL
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() Database Styles Manager

Load style | From File

File t[D_d1ange_?_012_2018_v0lZ\,Legend\.L.lrban_Aﬂas_ZD1B_Leger|d.qu
v -{@ Layer Configuration L *
v d Symbology l I | = -
Lok & M . | . !
() Select a file x
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*+ Aggregate
¥ (@ Vector general
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(@ Vector geometry
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¥ Features - Points
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(2 Aggregate

Parameters Log

Input layer

| I~ CLC_changes_MadridFUA_12. 18 — CLC_changes_MadridFUA_12 [EPSG:3035]

- IR

Selected features only
Group by expression (NULL to group all features)

abc Change T | |E|
Agaregates

Source Expression  Aggregate Function  Delimiter Name Type Length Precision | | 7]
0| sbe Crange | |i|| first _value -, Change abe Text (string) <o o ®
1)abc Code_12 |~ || € | first value - | Code_12 | 123 Integer (32 bit) “lo o A
2abc Label 12 | v || € | first_value v Label 12 abe Text (string) vlo o V|
3[sbe Code_18 | v || € | first_value -, Code_18 | 123 Integer (32 bit) “lo o (@]
| abe Label_18 |+ | |?|| first_value - | Label_18 abe Text (string) vlo o o
| abe change |+ | |?|| count - N_change polyg | 12 Integer (32 bit) vlo o
612 weate |~ [ € [sum | |Aeachange 12 Decimal (double) = [0 0

Load fields from template layer |
Aagaregated
h.JsersfuserIDneDrive - Universidad Complutense de Madrid (UCM) fWekeo/WEKEO_Urban_Land_Use/CLC_changes_MadridFUA_12, 18_summary.apkg | | .._|

A | | LoadFields |

v | Open output file after running algorithm

| 0% | Cancel

| Advanced * | |Run asBatch Process... Run | [ Close I Help

Monitoring #LandUse

The fields “Label 12” and
“Label 18" include de
description of the CLC
categories in 2012 and 2018.
They have been manually
added to the layer by joining
the layer with the CLC legend
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Q CLC_changes_MadridFUA_12 — Features Total: 63, Filtered: 63, Selected: 0 - O d
/ eI : 5 T E &P PEEeF
fid Change = Code_12 Label 12 Code 18 Label18 MN_change_polyg Area_change -
1 36 121-133 121 Industrial or commercial units 133 Construction sites B 75,37690247999437
2 41 131-211 131 Mineral extraction sites 211 Mon-irrigated arable land 2 51,33565336496545
3 271131-212 131 | Mineral extraction sites 212 Permanently irrigated land 1 22,985856324953097
4 38 131-231 131 Mineral extraction sites 231 Pastures 3 33,93209591498327
5 43 131-323 131 | Mineral extraction sites 323 | Sclerophyllous vegetation 1 18,332705340038346
& 46 131-324 131 Mineral extraction sites 324 Transitional woodland-shrub 2 39,93781467496433
T 42 132-133 132 Dump sites 133 Construction sites 2 25,017920900003773
g 47 132-211 132 Dump sites 211 Mon-irrigated arable land 2 45,40836441497611
9 28 132-231 132 | Dump sites 231 Pastures 7 81,72340884491926
10 5 133-112 133 Construction sites 112 Discontinuous urban fabric 43 472 4418851949807
11 3133124 133 Censtruction sites 121 Industrial or commercial units 12 158,13544197009168
12 55 133122 133 Construction sites 122 Road and rail networks and associated land 1 54, 405149909960852
Can be exported
13 17 133141 133 Construction sites 141 Green urban areas 4 78,07701461003874
to a .csv or xls
. . 14 29 133-142 133 Censtruction sites 142 Spert and leisure facilities 5 236,67882744999685
file for analysis /
. 15 2 133-231 133 Construction sites 231 | Pastures 32 875,0910132398938
creation of
. 16 51 142-133 142 Sport and leisure facilities 133 Construction sites 2 29,75428175507019
graphics, etc -
17 AL711.191 311 Man_irrinated arahla land 131 [ Inductrial ar cammnercial anite A 33 §77511840088733
~ | Show All Features _ = (B2
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Statistical summary of changes

(UA)

() Aggregate

Parameters Log

Input layer

Selected features only

Group by expression (MULL to group all features)
abc Change
Aggregates
Source Expression Aggregate Function

0| abc Change « || & | first_value
1| abe code_2012 | * || £ | first_value
2| abc dass_2012 |+ || £ | first_value

3|abc code_2018 |+ || £ | first_value

] 4| abc dass_2018 | * £ | first_value
5| abc Change - £ | count

6|12 area_ha * || £ | sum

Load fields from template layer

Aggregated

v'| Open output file after running algorithm

Advanced ~ | |Run as Batch Process...

-

|~ ES001L3_MADRID_change_2012_2018_v012 —ES001L3_MADRID_change_2012_2018 [EPSG:3035]

Delimiter Name Type
Change abe Text (string)
Code_12 123 Integer (32 bit)
Label_12 abe Text (string)
Code_18 123 Integer (32 bit)
Label_18 abe Text (string)

M_change_polyg 123 |nteger (32 bit)

Area_change 1.2 Decimal (double)

0%

Run

- 3 Ry L

-|l&
Length Precision 3]
0 0 T
0 0 A
0 0 v
0 0
0 0
0 0
0 0

C:/Usersjuser/Onelrive - Universidad Complutense de Madrid (UCM)Wekeo/WEKEQ_Urban_Land_Use/UA_changes_MadridFUA_12, 18_summary.apka

- Load Fields

Cancel

Close Help

Monitoring #LandUse

The field “Change” is not
included in the downloaded
layer and has been
manually created by the
author by concatenating the
fields “code 2012” and
“code 2018":
concat(“code 20127 ,’ -,
“code 2018”)

The field “area_ha” is not
included in the downloaded
layer and has been
manually created by the
author by calculating each
polygon area in ha: Sarea *

&
NOVELTIS

0.0001
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@ UA_changes_MadridFUUA_12 — Features Total: 162, Filtered: 162, Selected: 0 — O
J - & A 7V ES D ZE S e
fid Change Code 12 Label 12 Code 18 Label 18 M_change_polyg Area_change ~ 2
1 35 13100-32000 13100 Mineral extraction and dump sites 32000 Herbaceous vegetation associations (natural grassland, ... 111 1427,861638773...
2 32 13300-13400 13300 Construction sites 13400 Land without current use 289 1112,035941121...
3 25 13100-21000 13100 Mineral extraction and dump sites 21000 Arable land (annual crops) 68 441,5124327087...
4 43 13400-11210 13400 Land without current use 11210 Discontinuous dense urban fabnc (5.1, : 30% - 80%) 389 386, 2758412433...
5 82 21000-12100 21000 Arable land (annual crops) 12100 Industrial, commercial, public, military and private units 246 330,2002053463...
B 46 13400-13300 13400 Land without current use 13300 Construction sites 135 277,6985253960...
7 37 13300-12100 13300 | Construction sites 12100 Industrial, commercial, public, military and private units 130 273,6979796464...
8 54 13400-14100 13400 Land without current use 14100 Green urban areas 125 261,9131333083...
19 57 13400-12100 13400 Land without current use 12100 Industrial, commercial, public, military and private units 186 231,5273102612...
| 10 30 13100-14100 13100 Mineral extraction and dump sites 14100 Green urban areas 21 226,6412040757...
11 84 21000-13100 21000 Arable land (annual crops) 13100 Mineral extraction and dump sites 49 218,0500034285...
can be :1?_ & 13300-11210 13300 Construction sites 11210 Discontinuous dense urban fabric (5.L.: 50% - 80%) 200 214,3834299621...
expo rtEd to a : 13 120 32000-13100 32000 Herbaceous vegetation associations (natural grassland, moor... 13100 Mineral extraction and dump sites 32| 213,0382217674...
.CSV Oor _XIS file :_14 116 32000-13300 32000 Herbaceous vegetation associations (natural grassland, moor... 13300 Construction sites 29 206,2748050034...
for analysis / 15 44 113300-12220 13300 Construction sites 12220 | Other roads and associated land T4 1175,474617526574
creation of Y 16 115 32000-12100 32000 Herbaceous vegetation associations (natural grassland, moor... 12100 Industrial, commercial, public, military and private units 95 163,60069145240...
graphics’ etc 11 A7 1330027000 13300 |~ amctriction ritar AWM. Harharanir ienstatinn areacistinae fnatural araccland 27 181 J‘IRCI'."M!RQ- :
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Statistical summary of changes

Processing Toolbox ]
LN CIEJEEN
| Q stats a

* (2 Raster analysis
%+ Raster layer statistics

[y

Raster layer zonal statistics

4 Zonal statistics
* () Vector analysis
% Basic statistics for fields

% Statistics by categories
* (2 Vector general

% Join attributes by location (summary)
* (@ Vector geometry

wld o . .
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(HLR imperviousness)

(2} Raster Layer Zonal Statistics

Parameters | Log

Input layer

| " HRL imperviousness_changes_12-18_combined [] - | | |

Band number

| Band 1 (Gray) - |

Fones layer

| " HRL imperviousness_changes_12-18_combined [] - | | |

Zones band number

| Band 1 (Gray) - |

v Advanced Parameters

Reference layer

| Input layer = |

Statistics

|d{IJCI'~'1};'WekeoMEKED_L.Irban_Land_L.lseﬂ-|R.L_imperviousness_manges_lz—lﬁ_summary.}dsx < | | | ..,|

v | Open output file after running algorithm

| 0% | Cancel

| Advanced - | |Run as Batch Process... F.un | | Close | | Help
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Statistical summary of changes

WEKEO

e (HLR imperviousness)

'@ Raste = Area summay—reatr N2 102 selected: 0 - o X
yr  (m2) & o pixels o 2EE &8

value - m2 =) count i i) ri)an -
- g 400 100 1 100 100 100
2 99 1200 -297 3 99 -39 99
5 -98 400 -98 1 98 98 98
i 97 400 97 1 97 97 97
5 93 1200 279 3 93 93 93
5 9 200 184 2 %2 %2 %2
7 91 400 91 1 91 91 91
- 90 1600 360 4 9 9 9
5 89 400 89 1 89 89 89
0 88 1200 264 3 88 88 88
n 87 2000 435 5 87 87 87
" 86 2000 430 5 86 86 86
- -85 3200 -680 8 -85 -85 -85
4 24 3200 672 8 84 84 84
15 83 4400 913 1 83 83 83
6 8 3600 738 9 Y 32 2
. o o o " o o ol v
~ Show All Features _ 2 |_‘|
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And next....

= Compare the information provided by each
dataset cartographically and statistically

"= Cross tabulate datasets to see agreements
/ disagreements

= |dentify errors

MERCATOR &
ek NOVELTIS



Monitoring #LandUse

David Garcia Alvarez
davidg@ucm.es
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