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IHCantabria - Copernicus Academy Network and FPA

European Commission Networks: Copernicus Relays and Copernicus Academy. 

Objective : to contribute on spreading awareness and knowledge about 

Copernicus across and outside the EU.

The Copernicus Academy will support the Commission in bridging the gap 

between skills and data use in new sectors, fostering the development of 

interdisciplinary masters and educational classes, skills boosting programmes

for vocational training, industry -university traineeships and the creation of 

spin-offs . 

COPERNICUS ACADEMY

ATHENEA: Integral marine 

hydrocarbon spill

prevention and 

Management System

SAILING: 2017 World Cup 

Series Final & 2014 ISAF 

Sailing World

Championships

TRL+:Expert Management 

Systemto test marine 

energy technology in 

deepwaters.

SODIN: Flood Damage

Operational System
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Recurrent human disturbances Land abandonment

Secondary succession Forest expansion

Degradation

Restoration



Morán-Ordónez et al. (2013) Ecosystems

ECOSYSTEM SERVICES



Morán-Ordónez et al. (2013) Ecosystems

ECOSYSTEM SERVICES



Hard classifiers . Accuracy å 80±4%

2010

LANDSCAPE DYNAMICS



1984

Collection of 1984 spectral signatures using old

aerial imagery as ground data. Classification of 1984 image

Orthorrectification using 5m-DEM

LANDSCAPE DYNAMICS
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Water and soil fluxes

Biodiversity patterns

BGI & ES policy schemes

Land abandonement , rewilding

Human land use, disturbances

Human driving forces

and ecosystem services .

Ecosystem monitoring

Álvarez-Martínez et al. 

Journal of Ecology (2014)

Álvarez-Martínez et al. 

Diversity and Distributions

(2014)

LANDSCAPE DYNAMICS



COPERNICUS PROGRAMME

Through satellite and in situ observations , the 

services deliver near -real -time data on a global level 

which can also be used for local and regional needs, to 

help us better understand our planet and 

sustainably manage the environment we live inCopernicus is served by a set 
of dedicated satellites (the Sentinel 
families) and contributing missions
(existing commercial and public 
satellites). The Sentinel satellites 
are specifically designed to meet 
the needs of the Copernicus 
services and their users. Since the 
launch of Sentinel -1A in 2014, the 
European Union set in motion a 
process to place a constellation of 
almost 20 more satellites in orbit 
before 2030.

Copernicus also collects information 
from in situ systems such as ground 
stations, which deliver data 
acquired by a multitude of sensors 
on the ground, at sea or in the air.

satellite and in situ observations

http://copernicus.eu/main/sentinels
http://copernicus.eu/main/contributing-missions


The Copernicus land monitoring service provides geographical information on 

land cover and on variables related , for instance, to the vegetation state or the 

water cycle. It supports applications in a variety of domains such as spatial 

planning, forest and water management, agriculture and food security, etc.

COPERNICUS LAND 

It consists of three main 

components:

1. Global component

2. Pan-European

3. A local component

http://copernicus.eu/main/land-monitoring
http://copernicus.eu/main/land-monitoring


Coordinated by the European Commission DG Joint Research Centre (JRC)

It produces data a global scale 

(i.e. worldwide), describing the 

state of vegetation (e.g. LAI, 

fraction of green vegetation cover, 

vegetation condition index), the 

energy budget (e.g. albedo, land 

surface temperature, top of 

canopy reflectance) and the water 

cycle (e.g. soil water bodies).

GLOBAL COMPONENT



20122010

Coordinated by the European 

Environment Agency (EEA):

- CORINE Land Cover data, 

LU/LC satellite image mosaics

- High Resolution Layers, HRL 

- Reference Data

- Related Pan-European 

products

CLC 1990, 2000, 2006 and 2012. 

44 LC7LU vector -based classes. 

Land-change layer, LULCC. 

HRL are raster -based datasets 

describing impervious surfaces 

forest, (semi -) natural grasslands, 

wetlands, and permanent water 

bodies of 39 countries. 

CLC, SIOSE: Vectorial format, i.e. homogeneous land cover patchesé

PAN-EUROPEAN COMPONENT

SIOSE: Sistema de Información sobre Ocupación del Suelo de España (CNIG)

CLC (CORINE): CoORdination of INformation of the Environment (EEA)



The local component is coordinated by the European Environment Agency and aims to 

provide specific and more detailed information that is complementary to the information 

obtained through the Pan -European component. It focuses on "hotspots" which are prone to 

specific environmental challenges and problems. It is based on very high resolution imagery 

(2,5 x 2,5 m pixels) in combination with other available datasets (high and medium 

resolution images) over the pan -European area. The local component provides 

detailed land cover and land use information over major European cities, 

riparian landscapes and Natura 2000 areas, all important for EU policy

LOCAL COMPONENT

Urban Atlas. EU regional policy justifies the production and maintenance 

of detailed LULC information over major EU city areas. The Urban Atlas 

provides pan -European comparable LULC data covering a number of 

Functional Urban Areas (FUA). In 2012, an additional layer (Street Tree 

Layer - STL) was produced for a selection of FUAs

Riparian Zones. The next local component addresses LULC in areas along 

rivers, i.e. the riparian zones. The rationale for this local component is 

provided by the need to monitor biodiversity at European level, amongst 

other in the framework of improving the ògreenó and òblueó 

infrastructures in the European Union. 

Natura 2000 (N2K) . The aim of the first N2K project was to assess 

whether these sites are effectively preserved and to monitor the decline 

of 5 grassland habitat types as important hotspots at the EU level.



NATURA 2000 (N2K)

Natura 2000 (an EU-wide network of nature protection 

areas established under the 1992 Habitats Directive) is 

the centerpiece of EU nature & biodiversity policy. The 

aim of the network is to assure the long-term survival of 

Europe's most valuable and threatened species and 

habitats.

A selection of N2K grassland -rich sites (5 grassland 

habitats types 6210, 6240, 6250, 6510 and 6520 , 

including a 2km buffer and covering approx. 160.000 

km2) sites was mapped in order to assess their actual 

area, their condition and their development over time.

The sites were analysed for the 2006 and 2012 

reference years and a change analysis was performed. 

The mapping also included a 2km buffer zone where an 

analysis of pressures and threats was conducted. The 

analysis focused on a selection of grassland (semi -

natural/species rich) habitat types.

The inclusion of the remaining grassland -rich N2K sites

not selected in the current exercise will be 

implemented in 2017 -2018 and an extension to other 

habitat types is also foreseen and under discussion .

2006

2012



Hábitats 

Directive 1

SCI

Europe

1
Council Directive 92/43 / EEC of 21 May 1992 on the conservation of natural habitats 

and of wild fauna and flora

Vegetation

communities

of interest for

conservation

Declared

SAC

Management 

Plan

New: June 2018

Sexennial Report of 

Conservation Status

3. Management 

Plan

1. Habitat

mapping

2. Conservation

Status

Annex I

How to proceed?

UE Directives

A need for a standardized methodology

Habitat types are defined as 

ñterrestrial or aquatic 

ecosystems distinguished 

by geographic, abiotic and 

biotic featuresò (Evans 

2006; Commission 2013) 

NATURA 2000 (N2K)

iHabitat



EUNIS (level 1): Heathland, scrub and tundra

EUNIS (level 2): Temperate shrub heathland

EUNIS (level 3): Dry heaths

EUNIS (level 4): Sub-Atlantic [Calluna] - [Genista] heaths F4.22

HABITATS DIRECTIVE ANNEX I: 4030-EU dry heathlands

F4.22

Traditionally: visual & field interpretation

û; Vectorial format, i.e. homogeneous land cover patchesé

NATURA 2000 (N2K)



Mapping vegetation from digital data

Remote Sensing (RS)

Satellite imagery: 

Landsat8 OLI ðMVC, 30m

LiDARdata: derived

variables, 5 to 30m

+ Environmental limiting

factors : interpolation to

pixel resolution (5-30m)

HABITAT MODELLING



NATURA 2000 SITES IN CANTABRIA

Management plan

Mapping broad-scale vegetation patterns in 

complex mountainous territories

Habitat maps using modelling techniques in SCI ĄSAC

of Natura 2000 Network in Cantabria (NW Spain)

26% of Cantabria

3. Management 

Plan-Local actions

1. Habitat

mapping (41Ą24)

2. Conservation

Status

Annex I



MANAGEMENT 

PLANS

STATE OF 

CONSERVATION

GENERAL METHODOLOGY

HABITAT 

MAPPING



GENERAL METHODOLOGY

MODELLING

MAPS

INDICATORS

Extension

Structureand

Function

Vulnerability

Management

Conservation

INDICATORS

ACTIONS

OBJECTIVES



There exist a real 

reduction of local AOO 

into realized AOO when 

modelling habitat 

distribution with remote 

sensingdata across 

landscape continuum 

and ecotone areas

HABITAT MAPPING

HABITAT 

MAPPING



41 habitats of special interest in Nature 2000 network in Cantabria

24 data modelled (1 st phase)   17: no data

Código DH Modelling? Nº Puntos Sesgo? Observaciones Campo

3110 NO Habitats fluviales (MDT 5 metros)

3260 NO Habitats fluviales (MDT 5 metros)

3270 NO Habitats fluviales (MDT 5 metros)

3280 NO Habitats fluviales (MDT 5 metros)

4010 No en Cantabria

4020 SI 105 Sí. Sin puntos en la zona oriental Buscar puntos oriente SI

4030 SI 465 No OK

4060 SI 220 No. Puntos localizados pero en su área de distribuciónOK

4090 SI 347 No OK

5120 SI 25 Sí. Sólo Picos Europa Necesario eliminar sesgo y aumentar número de puntos SI

6110 NO 0 Buscar hábitat SI

6140 No en Cantabria

6160 SI 9 Sí. Solo en Saja-Nansa Necesario eliminar sesgo y aumentar número de puntos SI

6170 SI 87 No OK

6210 SI 90 No OK

6220 NO 0 Buscar hábitat SI

6230 SI 101 No OK

6410 NO 0 Buscar hábitat SI

6420 SI 10 No Aumentar número de puntos SI

6430 NO 0 Buscar hábitat SI

6510 SI 143 No OK

6520 No en Cantabria

7110 NO Turberas. Cartografía de campo

7130 NO Turberas. Cartografía de campo

7140 NO Turberas. Cartografía de campo

7150 NO Turberas. Cartografía de campo

7220 NO Turberas. Cartografía de campo

7230 NO Turberas. Cartografía de campo

8130 SI 139 Si Buscar puntos centro y oriente SI

8210 SI 106 No OK

8220 SI 11 Aumentar número de puntos SI

8230 NO 0 Buscar hábitat SI

8240 No en Cantabria

8310 NO Cuevas no explotadas turisticamente. No modelar

9120 SI 413 No OK

9150 SI 241 Si Buscar puntos zona centro y oriente SI

9160 No en Cantabria

9180 SI 89 No. Puntos localizados pero en su área de distribuciónOK

91E0 SI 411 No OK

9230 SI 164 No OK

9240 SI 32 No OK

9260 SI 108 No OK

92A0 SI 19 No Aumentar número de puntos SI

9330 SI 10 No. Puntos localizados pero en su área de distribuciónAumentar número de puntos SI

9340 SI 83 No OK

9380 SI 53 No OK

9580 No en Cantabria

1. RELIABLE OCCURRENCE DATA



INDEPENDENT
training and 

testing data

Different experts

Different locations

TRAINING: 

Vegetation maps

with field

checking

TESTING: 

Field surveys

June to August 2015

July and August 2016

1. RELIABLE OCCURRENCE DATA



FIELD DATA NEED TO BE HIGHLY ACCURATE

Some habitat have god data obtained from vegetation maps

Others needed additional fieldwork for a complete survey

1. SUITABLE OCCURRENCE DATA



ABIOTIC LIMITING FACTORS

MDT and derived data (CNIG, 2014)

2. ENVIRONMENTAL PREDICTORS

All layers were resampled from 5-m to 30 -m of spatial resolution and 

coregistered with Landsat imagery at the pixel level and extent

ALTITUDE



ANNUAL SOLAR RADIATION (W/m2/year)

2. ENVIRONMENTAL PREDICTORS

ABIOTIC LIMITING FACTORS

MDT and derived data (CNIG, 2014)

All layers were resampled from 5-m to 30 -m of spatial resolution and 

coregistered with Landsat imagery at the pixel level and extent



CLIMATIC VARIABLES : 200 meters (Ninyerola, 2005)

Reinterpolated to 30 meters pixel ( natural neighbour)

Temperature , precipitation : max. Mean, min; seasonaland annual

2. ENVIRONMENTAL PREDICTORS

Low                      High



2. ENVIRONMENTAL PREDICTORS

A complete sampling of 10 different homogeneous

environments + unsampled areas + target habitat types

Digital soil mapping



pH

Low                      High

2. ENVIRONMENTAL PREDICTORS



TEXTURE: % of sand of the topsoil (silt , clay)

Low                      High

2. ENVIRONMENTAL PREDICTORS



2. ENVIRONMENTAL PREDICTORS

DIGITAL SOIL MAPPING

SOM

TEXTURE

pH

DEPTH

Regression modelling

Mechanistic modelling

SOIL PROPERTIES



SPECTRAL INFORMATION (LANDSAT IMAGERY)

MVC mosaic (filtering clouds and shadows) of Landsat 8OLI images from USGS

Landsat scene 202/30 (path/row) in pseudocolor RGB543

JUNE

2. RS-BASED PREDICTORS



SPECTRAL INFORMATION (LANDSAT IMAGERY)

MVC mosaic (filtering clouds and shadows) of Landsat 8OLI images from USGS

Landsat scene 202/30 (path/row) in pseudocolor RGB543

MARCH

2. RS-BASED PREDICTORS



NORMALIZATION

CORRECTIONS:

Radiometric

Atmospheric

Topographic *

Sensitivity

Analyses
submitted

SPECTRAL INFORMATION (LANDSAT IMAGERY)

MVC mosaic (filtering clouds and shadows) of Landsat 8OLI images from USGS

Landsat scene 202/30 (path/row) in pseudocolor RGB543

We created a MVC mosaic for filtering clouds and shadows, We 

lost(*) the possibility of including phenology in calibration

2. RS-BASED PREDICTORS



SPECTRAL INFORMATION (LANVEGETATION INDICES)

NDVIderived from the MVC mosaic of Landsat 8OLI images

Landsat scene 202/30 (path/row)

NDVI derived from the MVC mosaic - the single image free of 

shadow and snow effects with information for the whole area

2. RS-BASED PREDICTORS



Å 3D structure

Å Fuel models

Å Biomass, canopy

Å Compositioné

LiDAR derived data

LiDAR PNOA: 0.5 p/m2 .Vegetation<0.5m= NoData

2. RS-BASED PREDICTORS



LiDAR PNOA: 0.5 p/m2 .Vegetation<0.5m= NoData

MFE25, IFN4 Ministery

2. RS-BASED PREDICTORS



VEGETATION STRUCTURE (LiDAR derived data) (CNIG 2015)

DTM, DSM and CHM

0                      100

2. RS-BASED PREDICTORS



A statistical method or modelling algorithm for habitat mapping that relates 

occurrence data and the process-based environmental and RS predictors

3. 

3. MODELLING ALGORITHM

Predictive modelling bsed on remote sensing

General approach: Environmental niche modeling , Species Distribution models (SDM)

Applied to habitats : Predictive vegetation mapping, Community Distribution Models

1

2
SPATIAL 

MODELLING

OCCURRENCE 
DATA

PREDICTORS

SPATIAL 
PREDICTIONS

MAPS

3



MODELLING RESULTS

Which maps

do we create from the models?

Potential area of occupancy : the areas with suitable environmental conditions for a 

given habitat type, predicted or estimated at any spatial scale.

Local area of occupancy : subset of the potential AOO where a given habitat type is most 

likely to occur by considering structural or functional properties of the landscape matrix. 

Realized area of occupancy : a subset of the local AOO where a given habitat type is 

more likely to occur than any other habitat type in the landscape matrix. 

Concept of 

Area Of

Occupancy

(AOO)



4030 ðEuropean dry

heathlands

0                      1

AREA OF OCCUPANCY



0                      1E 1:50 000

AREA OF OCCUPANCY



9120 ðAtlantic 

acidophilous beech 

forests with Ilex and 

sometimes also Taxus

in the shrublayer

0                      1

AREA OF OCCUPANCY



0                      1E 1:25 000

AREA OF OCCUPANCY



E 1:25 000 UNCERTAINTYDOMINANCE + 50%

9120 Atlantic acidophilous beech forests with Ilex and sometimes Taxus in the shrublayer

Realized AOO

AREA OF OCCUPANCY



Teselado de la 

vegetación en unidades 

fisionómicas (manchas 

homogéneas mayores 

de 5hectáreas)

VEGETATION MAP

E 1:50 000 GIS overlay and processing of habitat maps. 

Automatic and objective : depends on the models



Homogeneous

landscape patches

larger tan 5 hectares

E 1:25 000 % of occupation of each habitat and NO habitat

Automatic and objective : depends on the models

VEGETATION MAP


