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Human activities impact terrestrial sinks through land use, land-use change and forestry (LULUCF) activities, 
therefore the exchange of CO2 (carbon cycle) between terrestrial biosphere system and the atmosphere is altered.
To monitor and report GHG emissions and removals from LULUCF, relevant Commission Regulations are EU 2018/841, 
EU 2018/1999 and the current one EU 525/2013. They include mechanism for monitoring and reporting GHG emm.

However, the reporting is inconsistent across EU MS
with different methods and data sources being employed

REPORTING OF THE LULUCF SECTOR

https://unfccc.int/topics/land-use/workstreams/land-use--land-use-change-and-forestry-lulucf



SPATIAL DATASETS

There is an absence of a single/complete dataset providing all the 
information needed to accurately report on LUCC as required by LULUCF

Therefore, MS combine a variety of data sources including remote sensing 
(RS), ground based methods and statistics achieving specific results than 
can (or cannot) be compared among MS and through time

https://land.copernicus.eu/user-corner/technical-library/upcoming-product-clc



ENHANCING MONITORING
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Copernicus Market report – Feb 2019

COPERNICUS USER UPTAKE

Engaging with public authorities, the private sector and civil society

https://www.copernicus.eu/sites/default/files/PwC_Copernicus_Market_Report_2019.pdf


In its 2016 Communication on a European Space Strategy (COM 2016 705 final) the "Commission’s aim is to 
optimise the benefits that space brings to society and the wider EU economy. Achieving this means boosting 
demand among public and private users, facilitating access to and use of space data, and stimulating the 
development and use of innovative downstream applications. It also means ensuring the continuity and user-
driven development of EU space programmes“

A principal element of achieving this aim is to enhance user uptake of Copernicus data and services.

The Commission has defined a User Uptake Strategy, identifying objectives, key principles and 16

specific actions to implement user uptake measures in the framework of Copernicus and CUP Network.

The FPCUP (Framework Partnership Agreement "Copernicus User Uptake“) consortium has scoped the actions 

to be implemented in an Action Plan, which is an Annex to the FPA between Commission and the Consortium.

COPERNICUS USER UPTAKE

Framework Partnership Agreement on Copernicus User Uptake (FPCUP)
Supplementary Work Programme 2019 

Engaging with public authorities, the private sector and civil society



COPERNICUS USER UPTAKE NETWORK

Engaging with public authorities, the private sector and civil society

Copernicus User Uptake Network: traditional partners such as existing 
thematic or geographic networks and industry, and new entities such as the 

Copernicus Contact Points and the Copernicus Academy



IH CANTABRIA

Engaging with public authorities, the private sector and civil society

Desde 2017 somos 
Copernicus Academy!

https://www.ihcantabria.com/es/newss/item/1453-
ihcantabria-will-be-member-of-the-copernicus-academy-

network

Desde 2017 
formamos parte 

de la FPA!

• 1M€ / año
• 4 años (2018-

2021)
• Cofinanciado 85%
• Coordinador DLR

Acciones IHCantabria:

• 2018:
 Tier 1: Copernicus Academy Training courses in the 

fields of coastal and catchment zone management 
(EcoFlu, IT) – (18k)

 Tier 2: LULUCF DG CLIMA
 Tier3 : Downstream applications for Economic Growth 

(145k)

• 2019:
 DG_Clima - Developing regional or Member State-

specific support for monitoring and reporting of GHG 
emissions and removals from land use land use change 
and forestry (Clima, EcoFlu, EcoLit, Oceano) 

• 2020: Propuestas para el 24/09/2019!!
 Tier 1: National User uptake
 Tier 2: Global actions
 Tier 3: Bussines solutions and innovative products

https://www.ihcantabria.com/es/newss/item/1453-ihcantabria-will-be-member-of-the-copernicus-academy-network


This Action Plan describes five types of activities to be implemented:

1. National and multi-national information and training events, including workshops conducted by national 
institutions;

2. Building an active dialogue with actors in these measures regarding their needs;
3. Developing downstream applications and services, both for public institutions or companies with a need 

for EO-services;
4. Piloting downstream applications and services for public institutions in different Member States or 

Copernicus Participating States;
5. Promoting national and multi-national innovative actions.

Actions in FPCUP Work Programmes are generally named according to YEAR-TIER-NUMBER, e.g. 2019-3-03.

FPA-CUP PURPOSE AND SCOPE

Global actions, including European 
cross-border user uptake and 

international user uptake (Tier 2) 
The action of this Supplementary 

WP is under Tier 2 including 
European cross-borders user 

uptake and international user 
uptake activities.

Engaging with public authorities, the private sector and civil society



THE ACTION 2019-2-49 

Developing support for monitoring and reporting of GHG emissions and removals from 
land use, land use change and forestry (LULUCF). The objectives of the current Action are:

1. to examine existing reporting systems in the Member States (MS) while developing supports for 
monitoring and reporting of GHG emissions and removals from land use, land use change and 
forestry (LULUCF);

2. to propose developing a pan-European system for collectively estimating the change in carbon 
stocks and resulting GHG emissions and removals from land use, land use change and forestry;

3. to carry out a pilot study on the emerging methods for developing these estimates, building 
largely on Copernicus data and services such as CLC+ components and Sentinel imagery, with the 
aim of capitalizing LULUCF Monitoring on existing pan-EU data sets;

4. to evaluate these integrated national estimates at selected test regions using long-term time 
series of maps derived from satellite data.



MITECO meetings – real needs – Copernicus solutions – Advisory group:

Success case studies

Spatial Datasets + Methodology for unifying LULUCF spatial data

IMPLEMENTATION IN SPAIN



IMPLEMENTATION IN SPAIN

Three main axes: 

1. validation of the National Emissions Inventory, i.e. time 
series of changes validated through RS data;

2. more specificity in the LULC types of interest (forests, 
grasslands, croplands, wetlands) by using Spatial Datasets 
available at the regional, national and EU levels (e.g. CLC 
+, IFN4 and MFE25 or specific analyses derived from 
projects or monitoring programs);

3. Monitoring and update of the LULC database since 2016 
using S2 and auxiliary data.

1. LULUCF technicians 
from the Ministry

2. Advisory Research 
Group (Research 
centres and private 
companies)

Success case studies



SUCCESS CASE STUDIES

Management plan

Mapping broad-scale vegetation patterns in 
complex mountainous territories
Habitat maps using modelling techniques in SCISAC
of Natura 2000 Network in Cantabria (NW Spain)
26% of Cantabria. 25 hábitats…

3. Management 
Plan-Local actions

1. Spatial
distribution

2. Conservation
Status

Annex I

Álvarez-Martínez et al, 2017



EUNIS typologies in Cantabria
>100 EUNIS 3-5 level habitat types

Borja Jiménez-Alfaro 
(U. de Oviedo)

LC TYPOLOGIES (habitats)



Jose A. Prieto
Borja Jiménez-Alfaro 

(U. de Oviedo)
Fermín del Ejido

(U. de León)

2016-2018
25000 puntos

Training

TestingTesting

TRAINING DATA



Remote Sensing (RS)

Satellite imagery:
Landsat 5TM and 8OLI 30m
Sentinel 2 A and B, 10-20m
DEIMOS-2, 4m

LiDAR derived data, 5-30m

ENV. LIMITING FACTORS
topography, climate, soil

PREDICTOR LAYERS



SPECTRAL SIGNATURES
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year 2020 (N2000)



MONITORING LULC

Processing in real time of data series of imagery

Landsat, MODIS and Sentinel 2

Daily data for the 2000-present period.

January February March April May June



MONITORING LULC



MONITORING LULC

Beech forest, 
Stable,

Climatic variation

Secondary succession
Grassland decrease

Higher minimums

Vetetation recovery
after fire



DEEP LEARNING PROCESSING

Deep learning

Deep learning is a class of machine learning algorithms that use a cascade of multiple 
layers of nonlinear processing units for feature extraction and transformation to learn 

about the feature to represent by using supervised or unsupervised appraches



4030 –European dry
heathlands

0                      1E 1:50 000 Local AOO

AREA OF OCCUPANCY



Higher sun elevation and minimum cloud cover from USGS and ESA

LANDSAT 8 OLI IMAGERY

Zoom
175_033
false_color_752
Reflect BOA
Roads detail



Higher sun elevation and minimum cloud cover from ESA

SENTINEL 2A IMAGERY

Zoom
Sentinel_2A_1282
ReflecBOA_topo
Roads detail



Landsat 8 MVC 
Landsat8 x2
Sentinel2 x2
Deimos2 x2
+LiDAR +MDT

MODELLING RESULTS

High 
suitability

Low 
suitability
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Landsat 8 MVC 
Landsat8 x2
Sentinel2 x2
Deimos2 x2
+LiDAR +MDT

MODELLING RESULTS

High 
suitability

Low 
suitability



¡Gracias!

Jose Manuel Álvarez-Martínez
jm.alvarez@unican.es
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