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Overall objective of the COST Action:

“to develop common protocols and new instruments
within a larger European network for optical
measurements bringing together scientists and
Industries in order to increase the reliability, va lue
and cost-efficiency of the spectral observations
within the European flux network...”




Outline

* Monitoring CO , gas exchange between
the biosphere and the atmosphere is a
very important scientific challenge

« Scale is a very important issue as ground
ecosystem EC measurements (Eddy
Covariance) need to be scaled up at
upper levels

e Ground- based optical sampling
(proximal sensing) offers a solid
foundation for extrapolating data to larger
scales and a “bridge” between the flux
tower and the remote sensing
commun Itl €S http://spectralnetwork.net/
















*3 SpecNet European sites ( S)
gf;g;;g:ﬁp;tleps 12 IMECC sites (st_art?ng)

*Other research activities
North American synergy between the “fluxes” community and the “spectral
community is very strong. There is a real risk for Europe to be left
behind ... we must make sure that we are all moving in the same direction

at the same time!



IMECC, work Package JRA3

* “to upgrade selected flux towers with additional parameter suitable for
validation of remote sensing products, such as radiation measurements,
biomass growth, water fluxes and phenology data”

New network of 12 sites
PRIl 531nm, 570nm
» Cosine corrected for upwelling

Downwelling aperture 26°

*Very simple sensors (only 2 bands!)

*\We are in the infancy of wedding optical sampling with flux measurements



ESSEM Action ES0804: Advancing the Integrated Monitori  ng of
Trace Gas Exchange between Biosphere and Atmosphere

“This COST Action creates a platform for analysis, harmonisation, and
synthesis, assessment of future needs and further development of a
European integrated monitoring program (...)

The existing national and European flux monitoring communities work
separately (...)

Development of common methodologies, data management systems

and protocols will increase the reliability, value and cost-efficiency of
European flux observations.”

Common objective: networking in the “fluxes” area (Join meetings)
Difference: our proposal is focused on Optical Sampling



Scale -appropriate optical sampling : high temporal and spectral resolution
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Scale appropriate optical sampling : spectral data vs. fluxes

Gamon, J. (2006). Spectral network (SpecNet)-what is it and
why do we need it? Remote Sensing of Environment, 103, 227—-
235
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Gianelle, D., Vescovo, L., Marcolla, B., Manca, G.,
Cescatti, A., (2009) Ecosystem carbon fluxes and
canopy spectral reflectance of a mountain meadow.
International Journal of Remote Sensing, 30, 2, 435 -
449



Specific COST Action objectives

 To standardise ground spectral measurements

e To analyse the limits and opportunities of the current
tools

e To introduce a new low cost sensor to continuosly
monitor BP and fluxes

« To facilitate interdisciplinary science collaborations
between the optical sampling , the remote sensing
and the flux tower communities



Working Groups

Froximal sensing

Remote sensing

WG T network

WG2 intercomparison

WG3 new instruments

Models

L J

WG4 upscaling




Work Plan

WG 1: Network.

*European scientists involved in optical sampling will present their
activities, methods, datasets. SpecNet, EUFAR, IMECC experts will
illustrate the state of the art of optical sampling in Europe

A detailed list of current optical sampling activities of all
participants will be prepared (involved researchers, adopted
instruments, BPC investigated, detailed protocols, metadata...)

*Across site BPC comparability issues  will be addressed:
Are BPC (biomass, LAI, Nitrogen) measurements comparable?



Work Plan

WG 2: Intercomparison

*Methodological comparisons : same instrument using different
methods (vegetation irradiance/spectralon irradiance, cosine receptor
correction of downward radiance, downward/upward irradiance, ecc.)

Inter-site comparisons : different sites using the same protocol to
encourage join field research campaigns, to investigate site-specific
Issues.

Inter instrument comparisons : different instruments at the same
site to identify strengths and limitations of the different instruments

(data reliability, comparability, instrument cost, spectral resolution,

calibration)

*In field calibration, quality assessment, fluorescen ce
estimation..



Work Plan

WG 3: New instruments (new or upgraded sensors)

*Methods to obtain the reflectance values (white reference, irraradiance
sensor for calibration, lower and upper irradiance ratio) and foreoptics to
be used. Need of standardisation of reflectance measurements method?

*\Wavelengths to be investigated , according the recent literature about
spectral vegetation indices. Chlorophyll-sensitive, water absorption
features, MIR wavelengths. Wavelengths: possible use of ground data for
satellite validation

*Reliability and performances of the instrument (waterproofness, power
needs, data storage, remote downloading..)

sIndustries already involved: SKYE, PPSystems, IA Systems,
CROPSCAN



Work Plan

WG 4: BPC upscaling

«Comparing site level measurements with remote sensing products in
order to quantify the sub-pixel variability and to find possible
strategies to spatialise the point measurements . To assess the
Impact of canopy architecture and illumination conditions on the
upscaling quality.

sEvaluating the structure of biogeochemical models by assimilating
high frequency time series of radiometric data (VIs and/or full
spectrum radiometric data) and carbon flux measurements

*Exploring the suitability of the investigated approaches for up-scaling
site level biophysical ground measurements and obtaining maps of
fluxes and biophysical measurements of the vegetati on at full
canopy cover .



Join the Action...

COST ACTION ES0903

Spectral sampling tools for vegetation
Biophysical Parameters and flux
measurements in Europe

Vescovo Loris
vescovo@cealp.it




