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The need to monitor vegetation status’y | Saiford @esa

Decametric (< 100 m) estimates of leaf area index (LAI) and the fraction of absorbed
photosynthetically active radiation (FAPAR) are needed for:

Modelling &
prediction

Carbon : -
8 Surface energy .4 . Weather and
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exchange

Agriculture &

forest
management

Forest
inventory & ‘ Stress Precision Degradation
crop yield identification agriculture assessment
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Current decametric retrieval algorithmsji & Saiford @esa

The Sentinel-2 Level 2 Prototype Processor (SL2P) in SNAP is trained on radiative transfer model
simulations

« Scattering by Arbitrarily Inclined Leaves (SAIL) assumes a turbid medium
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A data-driven processor for Sentinel-2 . © Saiford @esa
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5. LAl & FAPAR retrieval

3. Sentinel-2 L2A production
(with per-pixel uncertainties)
8. Validation &

intercomparison

4. Gaussian process regression

7. LAl & FAPAR retrieval
(with per-pixel uncertainties)

LIVING PLANET FELLOWSHIP  BIOSPHERE



Fiducial reference measurement generatlon W | Saiford @esa
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Raw in situ digital hemispherical photography (DHP) and digital cover photography (DCP) processed
over 81 sites

e > 16,000 fiducial reference measurements
« 4,167 Sentinel-2 L2A matchups (*1 day)
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LAI validation results
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GROUNDED EO LAl

r’=0.84
RMSD = 0.96 = 0.02

71 NRMSD = 50.85% + 0.84%
Bias = -0.06 + 0.01

6 - Precision = 0.96 = 0. 01
UAR = 73.81%
SIope = 0.74 + 0. 01
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SL2P LAl

r: = 0.84

RMSD = 1.07 = 0.02
NRMSD = 56.66% = 0.97%
Bias = -0.23 + 0.01
Precision = 1.05 £ 0.01
UAR = 68.82%

Slope = 0.50 = 0.01

n= 3226
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Fiducial reference LAI

5

(o) Iy

Cultivated crops
Deciduous broadleaf
Evergreen broadleaf

® Evergreen needleleaf

Grassland/herbaceuous
Mixed forest
Pasture/hay
Shrub/scrub

® Woody wetlands
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Example time series of LAl retrievals; = 0 Saftord @esa
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Example SL2P & GROUNDED EO LAl retrievals siford @ esa

if

M Vwrﬁ *
SL2P GROUNDED EO (& uncertalnty)
u«mt‘p‘ﬂ-; > ": . | 3. i‘,.,*j !{-
Grassland/ e
herbaceous s L e A0S e
£ S vy S
?:?%:«;7 Wl & -

Mixed forest

Cultivated
crops

LAl [] u(LAl [-]

033
LIVING PLANET FELLOWSHIP  BIOSPHERE




MANCHESTER

Conclusions & outlook W | satod @@ eSa

« GROUNDED EO reduces bias in LAl & FAPAR retrievals
* Further details in Remote Sensing of Environment paper & poster in Zone S-T (13:00-14:30)
* Fiducial reference database & retrieval algorithm publicly available

Potential follow-on work...

* Implementation in SNAP (+ openEO Algorithm Plaza?) to maximise user uptake

« Further validation with independent fiducial reference measurements

« Explore application to Landsat 8/9 to reduce data gaps (Harmonised Landsat Sentinel, Sen2Like)

« Explore synergy with Sentinel-3 (nested training on GROUNDED EO retrievals and/or
spatiotemporal data fusion)
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