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The European Space Agency
“To provide for and promote, for exclusively peaceful
purposes, cooperation among European states in space
research and technology and
their space applications”

ESA has 20 Member States: 18 states of the
EU (AT, BE, CZ, DE, DK, ES, FI, FR, IT, GR, IE,
LU, NL, PL, PT, RO, SE, UK) plus Norway and
Switzerland.
Seven other EU states have Cooperation
Agreements: Estonia, Slovenia, Hungary, Cyprus,
Latvia, Lithuania and the Slovak Republic.
Canada takes part in some programmes under a
Cooperation Agreement.
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The European Copernicus initiative,
satellite data access on the long term
Sentinel 1 – SAR imaging
All weather, day/night applications, interferometry

2014 / 2015

Sentinel 2 – Multi-spectral imaging
Land applications: urban, forest, agriculture,…
Continuity of Landsat, SPOT

2015 / 2016

Long term
EO data
to better
monitor
our Planet

Sentinel 3 – Ocean and global land monitoring
Wide-swath ocean color, vegetation, sea/land
surface temperature, altimetry
2015/ 2016
Sentinel 4 – Geostationary atmospheric
Atmospheric composition monitoring, transboundary pollution
Sentinel 5 & precursor – Low-orbit atmospheric
Atmospheric composition monitoring
(S5 Precursor launch in 2016)

2019

2019

* Joint EU/ESA Data Policy Principles adopted by ESA Council and by EU Parliament and Council (Nov 2013).

(*)

The Data User Element (DUE) of the ESA Earth
Observation Envelope Programme (EOEP)
Program Objectives



Create an environment for the
development of user communities.



Develop and demonstrate innovative
information products.



Support industry in establishing useful
and cost effective services.

DUE Workplan 2013-2016





2 major axes of activities in EOEP-4 DUE workplan (2013-2016):
•

Preparing for the large-scale production of global data sets.

•

Reinforcing the ESA contribution to the implementation of the International Environmental
Conventions (UNFCCC, UNCCD, CBD, Ramsar).

with an INNOVATION element, facilitating innovative EO-based information services to be
developed

http://due.esrin.esa.int/

Diversity II, a DUE project that contributes
to the CBD and UNCCD
Contribute to the CBD (and UNCCD) programs of work
of respectively inland water and drylands ecosystems,
 global assessment of the availability of
freshwater water and of its quality with the
provision of key observations over 300 large
perennial inland waters (lakes and reservoirs).
 assessment of the status and trends of drylands
with the provision of global indicators on land
productivity
Diversityand
IIland condition, over a large part of
the drylands (10 million km2).

Make the best use of the 10-year time series (2002-12)
of 300m Land biophysical products from MERIS FR on board ENVISAT satellite
2.5 year project, 2012-2015, 1 MEUR

Diversity II, the drylands component


Provision of key observations over a large part of the Earth drylands:
-

Net Primary Productivity (NPP) proxies and related indices on the
land/vegetation productivity in dryland ecosystems;

-

Water Use Efficiency (WUE) proxies and related indices on the
land/vegetation conditions (status and degradation) in dryland
ecosystems;



NPP and WUE are good proxies of the biodiversity in drylands, in particular
when used in context with conservation actions.



20 dryland areas for a total surface
of 10 million Km2



on a multi-year basis, for the
period 2002-2012



Status and trend indicators aggregated at
different spatial and temporal scales.

Land Productivity Indicators
in the context of the CBD


The AICHI Biodiversity Targets of the CBD Strategic Plan
for Biodiversity 2011-2020



The Biodiversity Indicator Partnership (BIP), tracking
global biodiversity



Remote sensing products to track progress towards the
Aichi targets



The Essential Biodiversity Variables

Earth Observation for Biodiversity monitoring
The issue:
•

Limited use of RS for biodiversity monitoring
due to data and analytical constraints but also
to a lack of adequate connection between user
needs and opportunities provided by RS data.

The overarching objectives:
•

Understand main obstacles and identify
opportunities for greater use of Remote
Sensing in biodiversity monitoring.

CBD Technical Series No 72
Earth Observation for Biodiversity monitoring,
A review of current approaches and future
opportunities for tracking progress towards the
Aichi Biodiversity targets
Copyright © 2014, Secretariat of the CBD

Role of EO to monitor progress towards the
Aichi Targets



11 out of 20 Aichi Targets could be
(partially/largely) derived from RS
observations



54 out of 99 indicative indicators
(CBD decision XI/39) could be
partially or largely derived from RS
observations

Currently not observable by EO-based approach but
some of the targets under this category maybe
technically feasible in the future;
Could be partially derived from EO-based information or
EO-based approaches currently in development;
Can be totally or partially derived from existing EObased information.

2020 Aichi Targets,
a framework for actions on biodiversity

Quantifiable

•

Repeatable

•

Allow aggregation and
disaggregation

•

Biological

•

Emphasis on State

Why is
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changing?

•
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High-level
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Observed policy
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High-level
ecosystemservice indicators

Slow-changing biodiversity
attributes & relationships

Ecosystem-service
valuation

Essential Biodiversity Variables
How is biodiversity
changing?

Ability to detect change

Scenario analyses

Proposed policy &
management
responses

Species-level
Occurrence / abundance
Traits / processes
Genetic composition

Ecosystem-level
Structure
Functions / processes
Composition (species / genetic)

Basic pre-processing & analysis
In-situ monitoring

Remote sensing

Primary observations of the state of terrestrial, freshwater
& marine biodiversity

What are the
consequences for
human well-being?

•

Decisionmaking &
action

Projected drivers
& pressures

How effective are
implemented
responses?

EBV characteristics

What is the future
risk of harmful
biodiversity change?

The Essential Biodiversity Variables

Net Primary Productivity, an essential EBV

EBV Class

EBV

Measurement &
scalability

Temporal
Sensitivity

Feasibility

Relevance &
related CBD
2020 targets

Ecosystem
Function

Net primary
productivity

Global mapping with
modelling from remote
sensing observations
(fAPAR, ocean
greenness) and selected
in situ locations (eddy
covariance).

<=1 year

A network of regional
networks of in situ
measurements exists
(FLUXNET), and some
global maps based on
models and remote
sensing are available.
GCOS is also addressing
this EBV.

Indicator of the
energy flow
through
ecosystems and a
measure of
health/degradat
ion; ecosystem
states;

(*) Extract from GEO-BON candidate EBVs, www.earthobservations.org/geobon_ebv

Targets: 5, 8, 14.

Pathway from EO to indicators for the Aichi
Targets, the role of EBVs

Land Productivity Indicators
in the context of the UNCCD
 The Strategic Objectives of the UNCCD 10-year
Strategic Plan (2008-2018)
 The Progress indicators for the monitoring and
assessment of impacts

UNCCD 10-year Strategic Plan (20082018)

Strategic Objective 1: To improve living
conditions of affected populations.
Strategic Objective 2: To improve the
conditions of the ecosystems.
Strategic Objective 3: To generate global
benefits through effective implementation of the
Convention.

Progress indicators (metrics/proxies) for the
monitoring and assessment of impact

11-13 July
Multination.
inception
Workshop

COP-11 decision: from 11 impact indicators to 6 progress indicators indicators

The Diversity II approach to
Land Productivity Indicators
 NPP proxies derived from phenological indices
of long-time series of fAPAR from the 300m
ENVISAT MERIS FR

GIMMS NDVI time series 1982 - 2010


Longest time series available
on the status of the world
vegetation



Global measure of normalized
difference vegetation index
(NDVI) covering a 22-year
period.



NDVI = (NIR - R) / (NIR +
R)



Use to monitor vegetation
cover globally



Simple to use but a number
of limiting factors

GIMMS NDVI Average Vegetation Year
1982 - 2010

GIMMS NDVI Vegetation Year Trends
1982 - 2010

Phenological approaches to NPP proxies

Extraction of phenological
descriptors and periods of NPP
proxies (fAPAR)

Preliminary Dryland Products Booklets
on 5 test sites.

Caatinga, Cyclic Vegetation Greenness,
2002-2012

South Western Africa, Average
Vegetation Year Greenness, 20022012

Iberian Peninsula, Dry Season
Greenness, 2002-2012

Central Southern Australia, Dry
Season Rain Use Efficiency Status,
2002-2012

Western Sahel, Vegetation Year
Greenness Trend, 2002-2012

Objectives of the workshop on land productivity
indicators in drylands

The workshop is an opportunity for stakeholders in drylands to:
•

Get detailed insights into the approaches and results of Diversity II dryland
products;

•

Express suggestions and concerns for further elaboration of the Diversity II
dryland products’ specifications;

•

Align product properties with UNCCD and CBD requirements (2nd order
indicators);

•

Share scientific experiences “across borders” both geographically and
thematically;

•

Build synergies amongst on-going and up-coming initiatives;

•

Learn about future opportunities (including future sensors and data policies);

•

Establish partnerships and coordinated approaches on further
developments and future work (in particular in relation to the new sensors);

