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Background

In 2016, the LPV undertook an effort (CEOS CV-12) for the ‘Evaluation of well-
characterized super-sites with data continuity prospects for validation purposes that 
allow for testing of products, algorithms, and validation strategies through radiative 
transfer modeling’.

• Useful for assessing several land products
• Measurement protocols needed
• Structural knowledge (tree diameter, height) required
• Long term operations (secure funding)

➢ Super characterized (canopy structure and bio-geophysical variables) site following well-
established protocols useful for the validation of satellite land products (at least 3) and for 
radiative transfer modeling approaches.

➢ Active, long-term operations, supported by appropriate funding and infrastructural capacity.
➢ Supported by airborne LiDAR and hyperspectral acquisitions (desirable).

LPV Supersite definition 



Background

The supersites were selected primarily from well known and established networks, and several were also 
nominated by the LPV focus area leads. Finally, all candidate sites were evaluated for their suitability by 
ranking them based on the data availability (active site) and their spatial representativeness (focus on km)

55 LPV supersites



QA4EO-2 - update of the CEOS LPV supersites 

• QA4EO was established and endorsed by the CEOS to enable interoperability 
and quality assessments of EO data (GEO requirement).

• Within the QA4EO follow on service (QA4EO-2) a specific task was established 
aimed to support ESA in the update of the CEOS supersites for land product 
validation  (first established 8+ years ago)

• Review supersites definition
• Expand number of considered variables 
• Review and expand criteria:

• Homogeneity to allow finer spatial resolution of new missions 
• Adherence to FRM principles 
• Upscaling…

• Update supersites with recent developments (GBOV, ICOS, 
HYPERNETS, FRM’s, LAW, FLEX Cal/Val..)

• Timeframe: KO (1st October 2024)+12 months



QA4EO-2 - update of the CEOS LPV supersites

• Review definition (To be discussed):
❖Super characterized (canopy structure and bio-geophysical variables) site following well-established protocols useful for 

the validation of satellite land products (addressing the needs of at least 3 Focus Areas/groups) and for radiative 
transfer modeling approaches.

• Active, long-term operations, supported by appropriate funding and infrastructural capacity.

• Supported by airborne/UAV LiDAR and hyperspectral acquisitions (desirable).

• Adherence to CEOS FRM principles (desirable) 

• Expand number of considered variables (as CEOS LPV FA expanded)

Reflectance 
(hyper+SIF)

Surface 
Radiation 
(Albedo)

Biophysical 
(LAI/FAPAR)

Phenology Soil Moisture LST/Em AGB ET GPP

And information
Auxiliary data / information access

AOT Structural Airborne/UAV Meteo FRM adherence up scaling protocol data policy



Spatial Representativeness

Visually homogeneous at:
• <100m 
• 100m-500m 

(decametric)
• 500m-1km 

(hectometric)
• >1km 

(kilometric)

Hainich (>1km)Hyytiala (500m-1km)

Borgo Cioffi (<100m) Grignon (100m-
500m)

QA4EO-2 - update of the CEOS LPV supersites



QA4EO-2 task— Reviewed Networks

Australian TERN SuperSites

https://www.tern.org.au/tern-observatory/tern-ecosystem-processes/

DATA COLLECTIONS:

➢ Flux data release

albedo, GPP/NPP, ET

➢ Digital Hemispherical Photography (DHP)
Other related datasets:

o LAI (from DHP)
o Digital Cover Photography (DCP) for LAI

➢ CosmOZ
• Australian Cosmic-Ray Neutron 

Soil Moisture Monitoring 
Network

Soil Moisture

➢ Phenocam Images and Phenology data 
collection

Other related datasets:
o Photopoint Image collection
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Australian TERN SuperSites

https://www.tern.org.au/tern-observatory/tern-ecosystem-processes/

DATA COLLECTIONS:

• Terrestrial LiDAR
• Airborne/drone Hyperspectral and 

LiDAR
• AGB + forest inventory / Stem 

diameter, Height, Basal Area 
• Vegetation Structure
• Vegetation Species List Data
• Ancillary Images Collection
• Hyperspectral Ground Calibration Data 

- Spectroradiometer 
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https://data.neonscience.org/

Terrestrial Instrument System, well established protocols

• Latent heat flux  (and sensible)
• Photosynthetically active radiation (PAR, QUANTUM line)
• Shortwave and longwave radiation (net radiometer)
• Shortwave radiation (direct and diffuse pyranometer)
• Soil temperature
• Spectral sun photometer – calibrated sky radiances (AOD) 
• Carbon dioxide flux
• Soil water content and water salinity
• Phenology images (PhenoCam)
• Flux footprint characteristics
• Auxiliary data (meteo, chemical properties, C02 & H20 concentration)

DATA COLLECTIONS:

• Reviewed 47 NEON sites

QA4EO-2 task— Reviewed Networks

https://data.neonscience.org/data-products/explore


47 terrestrial sites

Airborne Observation Platform

• Digital hemispheric photos of plot 
vegetation

• Vegetation structure
• Plant phenology observation

Terrestrial Observation System

• Field spectral data
• Ecosystem structure
• Elevation, Slope and aspect – Airborne LiDAR
• High-resolution orthorectified camera imagery
• Products: Albedo, Vegetation indices, LAI/fAPAR, Biomass

Data collections

Data collections

Airborne remote sensing surveys are conducted 
over NEON field sites during peak

QA4EO-2 task— Reviewed Networks



The ICOS Ecosystem Network

https://www.icos-cp.eu/

• Reviewed 80 ICOS sites included in the ICOS
Level 2 dataset (quality controlled observational
data).

• The measurements included in the Level 2 data 
(fluxes, meteo, ancillary and biometric) was 
noticed for each site

• All measurements at ICOS sites follow standardized 
protocols, which are publicly available

✔ Albedo
✔ LAI 
✔ Phenology 
✔ Soil moisture
✔ AGB
✔ ET
✔ GPP
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The ICOS Ecosystem Network

https://www.icos-cp.eu/

• Parallel activities are happening over some
ICOS sites, including GBOV, LAW, FLEX
Cal/Val or TLS characterization, RemoTrees,
among others.

• ICOS Sodankylä - ESA Cal/Val supersite

• ICOS aims at becoming a reference for
product validation: New Users for a Better
ICOS (NUBICOS) project focusion on LAI,
fAPAR and LST for cal/val.

QA4EO-2 task— Reviewed Networks
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Sodankylä Cal/Val Supersite

“With plans to introduce 

capacities to calibrate and 

validate microwave, 

multispectral and 

hyperspectral, and 

greenhouse gas observations, 

the expansion of the centre to 

a supersite would enables it to 

take up a major role for 

numerous upcoming 

missions.” –M. Davis

ESA, Finnish government and FMI

QA4EO-2 task— Reviewed Networks



Upgrade sites with new instrumentation or establish new sites
Few examples 

ICOS Hainich (Germany) automated DHP
FRM4VEG Wytham Woods (UK) site upgrade with  automated DHP
TERN Tumbarumba site upgrade with LST
GBOV Fuji site in Japan (fAPAR , DHP) new site

TERN  LST

GBOV

QA4EO-2 task— Reviewed Networks



• Identify overlaps to strengthen candidate supersites across the following 
networks:  HYPERNETS (9 sites) hyperspectral data, RemoTrees L1  (5 sites) spectral 
data, FAPAR, soil moisture,  PhenoCam (1300+ sites), LSP,  RadCalNet (5), 
hyperspectral, PROMICE (52) surface radiation artic, FRM4Veg (2), hyperspectral, 
LAI,fAPAR,  KIT stations (3) LST, USCRN (133), SM, , AERONET (1700+), AOT, FLEX 
Cal/Val sites (56): hyperspectral SIF region.

QA4EO-2 task— Reviewed Networks



GBOV - Ground-based Observations for Validation

https://gbov.land.copernicus.eu/
Operational Copernicus Land service

146 sites reviewed
• Reference measurements & upscaled

maps provided for:

• Data brokered from multiple networks: 
ICOS, TERN, NEON, BSRN, ARM, 
SURFRAD, ESA LAW…)

• Uncertainties are at least partially 
accounted for

• Protocols (from originial networks) & 
documentation available

• GBOV used to complement ICOS, TERN, 
and NEON sites where needed

✔ Albedo & multispectral BRFs
✔ LAI , FAPAR (and FCOVER)
✔ Soil moisture
✔ Land Surface Temperature

QA4EO-2 task— Reviewed Networks
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Next Steps

Next Steps: Supersite Selection Process

• Finalize selection of candidate sites
220+ potential sites currently identified - Let me know if you have propositions.

• Rank candidates
Apply ranking criteria based on:
- Data availability
- Ancillary information
- Ecosystem representativeness
- Prioritization of under-sampled biomes and regions

• Propose final list for endorsement.
Identify ~60 LPV supersites for endorsement.

- Thank you -
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