Core Mapping Service:
Biogeophysical Parameters (BioPar)

geoland:2

» Bio-geophysical parameters provided on regional, European and global scale in NRT and off-line
» Indicators cover vegetation state, energy budget at surface level and water cycle
» Support of European policies on environment and water management, agriculture and food security

Service Objective

The goal of the Biogeophysical Parameters Core Mapping Service
(BioPar CMS) is to set up pre-operational infrastructures for
providing an extensive range of bio-geophysical parameters on
regional, European, and global scale, both in near-real-time (NRT)
and off-line mode. These bio-geophysical variables describe the
vegetation state, the energy budget at the surface level, and the
water cycle.

The BioPar service is a user-driven service designed to match the
needs of other geoland2 services, and beyond, to reliably support
European policies on environment and water management, on
agriculture and food security. Further it contributes to the develop-
ment of a sustainable environmental monitoring capacity in Africa,
and aims to support Kyoto reporting activities and post-Kyoto
negotiations. Building upon achievements of previous projects, the
services proceed further in the visible integration of European
operational services and R&D efforts.

Service Description

The key outputs of BioPar are pre-operational processing lines
running in NRT and off-line mode generating bio-geophysical variables
describing:

e The continental vegetation: Leaf Area Index (LAI), Fraction of
Absorbed PAR (FAPAR), Fraction of vegetation cover, Dry Matter
Productivity (DMP), Normalised Difference Vegetation Index
(NDVI), Phenology, Burnt Areas;

e The energy budget: albedo, downwelling shortwave and long-
wave fluxes, Land Surface Temperature (LST);

e The water cycle: Soil Water Index (SWI), freeze and thaw
conditions, small water bodies.

The BioPar concept relies on research actions, development activities,
and demonstration operations:

e The research teams define the retrieval algorithms based on
existing and validated methodologies, and improve and
customise these algorithms to match user requirements.

e The development teams implement these algorithms in
processing lines, and generate test data sets for validation
and user utility assessment.
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The Fraction of Vegetation Cover gives the part of the surface
covered by the vegetation, from 0 (brown: bare soil)
to 1 (dark green: fully vegetated). © geoland2

The Soil Water Index (SWI) quantifies the moisture content (in %)
in the ground profile. © geoland2

e Independent teams perform the product validation following
guidelines defined by the Land Product Validation (LPV) group
of the CEOS (Committee on Earth Observation Satellites), with
the aim to guarantee the scientific relevance of BioPar products.

¢ The operation centres perform the pre-operational production
in NRT and the re-processing of archive to generate long time
series. The resulting bio-geophysical products are disseminated
to the users via the Spatial Data Infrastructure (SDI).

Users

The BioPar services are designed to match the needs of other
geoland? services involved in water and crop management, natural
resource monitoring and carbon flux modelling.

These applications are of interest for institutional users (e.g. DG
AGRI, DG ENV, EEA, and ETC SIA), which are directly committed to
the project. The added value of BioPar services and products is also
assessed by European (DG AIDCO, DG DEV, DG JRC) and interna-
tional (FAO, UNEP, WFP) user organisations and projects (AMESD).
Finally, the BioPar products are also valuable for the international
scientific community.
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The FAPAR indicates the photosynthetic activity of the vegetation. Here over
the South-West of France and the Guadalquivir basin (Spain). © geoland2

Benefits

The provision of bio-geophysical variables in NRT supports the day-
to-day monitoring of surface conditions, and helps final users and
decision makers to react appropriately in case of irregularities, to
anticipate and manage potentially arising problems. Long time-
series of variables will be provided, which are essential for discerning
trends, detecting anomalies, analysing inter-annual variability and
identifying high risk areas.

With this service, indicators covering the three topics (vegetation,
energy budget and water) can be provided with improved accuracy,
timeliness and reliability at local, regional, continental and global
scales.

The portfolio contains variables like LAI, FAPAR, albedo or soil
moisture, identified as Essential Climate Variables by the World
Meteorological Organisation / Global Climate Observing System in
the context of the United Nations Framework Convention on
Climate Change.

Outlook

The BioPar products are accessible freely through the SDI portal
(http://www.geoland2.eu) where they can be discovered, and
ordered.

The continuity of production should be ensured in the GMES Initial
Operation phase. In parallel, the research and development activities
necessary to adapt the current services and improve them thanks
to the advanced technical properties of the next generation of
sensors should be performed in the Framework Programs.

LAI, FCover, FAPAR, NDVI, DMP 1 km
Time series of vegetation products Off-line 4 km
Burnt areas + Seasonality NRT 1 km
MERIS FR biophysical variables NRT 300 m
HR biophysical variables Off-line 10m
Downwelling Shortwave Surface Flux NRT ~5km
Downwelling Longwave Surface Flux NRT ~5km
Land Surface Temperature NRT ~5km
Surface Albedo NRT 1 km
Surface Albedo NRT ~5km
Water Bodies + Seasonality NRT

Soil Water Index + Freeze/Thaw NRT 0.1°
Time series of soil moisture products Off-line 25 km

1 km, 250 m

Global 10-days

Global 10-days AVHRR + VGT
Global Daily VGT

Europe 10-days MERIS

Pilot Areas 4 times / year SPOT & RE
Global 1 hour > GEO + AVHRR
Global 1 hour > Geo + AVHRR
Global 1 hour, daily, 10-days > GEO + AVHRR
Global 10-days VGT

Global 10-days > GEO + AVHRR
Africa 10-days VGT, MODIS
Global Daily ASCAT

Global Daily ERS 18&2 Scatt

Compared to the former GMES projects, the continental and global products are now produced in NRT to match the users’ requirements for monitoring activities.

Observing our planet for a safer world
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For further information, please contact:

Dr. Roselyne Lacaze | Task Manager BioPar
P:+33 561558517
E: rl@hygeos.com

www.gmes-geoland.info | www.land.eu
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