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Assessing gross primary production from solar-

induced chlorophyll fluorescence

Field results and integration into biogeophysical models
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IThe ELEX mission. Measuring solar-induced fluorescence (SIE) from space

solar-induced fluorescence, SIF

SIF retrieval by the Fraunhofer line in-filling principle Coupling SIF with photosynthesis. Advances
in modelling fluorescence

The retrieval of the SIF signal from leaf and canopy radiance is made A process-based model of electron transport and

possible by the overlap between the Chl fluorescence spectrum (red line, fluorescence has been developed (left: response to

left) and two atmospheric oxygen absorption bands at ~ 680 (O, B) and 760 PAR with varying J__). A coherent semi-empirical

nm (O, A band). Apparent reflectance is increased by the emission as model suitable for canopy-level applications has also
fluorescence of energy absorbed at lower been developed (right:
wavelengths. Since reflectance and fluorescence are comparison vs GPP with
smooth, the latter can be retrieved by established or varying V
more refined algorithms developed as part of FLEX.
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Estimating GPP from canopy fluorescence:
ground measurements

. Estimating C exchange from airborne SIF measurements at
the landscape level

Over the course of three campaigns in Les Landes
(France), fluorescence yield from SIF measurements
was found to be strongly correlated to canopy light-
use efficiency. SIF and reflectance could explain
85% of the variability in GPP from eddy-covariance

Airborne campaigns have been carried out in parallel with ground
measurements. Both SIF and eddy-covariance NEE were measured
from paired planes. After carefully checking for footprint comparability,
fluorescence yield was found to be strongy related to large-scale C

exchange over a variety of vegetation types and crops

e GPP calculated from EC data
(black) and from RS data
(green)

¢ GPP.. = PAR * fAPAR * LUE
oLUE=1/FS, . *k

[pumol/m?/s]
(78] (8]

yield

global radiation [W/m?]

gross photosynthesis
—_ —_ 12 ]

_»| y=0.863x-3.0808
NE 30
$ .| R2=08514

NEE (pumol m=2 s2)

2E-07  4E-07  6E-07
Fr60/ PAR ()



http://www.ibimet.cnr.it/

	Página 1

