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Global biodiversity crisis
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e Strong need for monitoring systems over all biomes
e 90% of deforestation between 1990-2020 occured in the tropics (FAO, 2020)

* Remote sensing holds strong potential for forest biodiversity monitoring |

 Unprecedented amount of information collected from Earth observation systems

- How can we get the most from satellite images of complex tropical systems?
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Estlmatmg blodlver5|ty from remotely sensed information
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* Various dlmen5|ons of blodlver5|ty taxonom|c functional...
e Various types of sensors : multispectral, imaging spectroscopy, LiDAR, radar...
e Various methods, hypotheses and metrics to relate RS information to biodiversity '
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SPECIAL FEATURE: REMOTE SENSING
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Influence of atmospherlc correction methods (ACMs) on forest monltorlng

N ey v

LY 1

Varlous ACMs avallable method mter-comparlsons eX|st

Bill w N b

Criterions of performance may not reflect suitability to specific applications land types
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Influence of atmospherlc correctlon methods (ACMs) on forest monitoring
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. Varlous ACMs avallable method inter-comparisons eX|st
* Criterions of performance may not reflect suitability to specific applications land types

e Strong artefacts and differences between methods observed over tropical forests may |
compromise reliability of spectral metrics used to monitor biodiversity |
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Overall description of our analytical framework

Our objective: assess the influence of ACMs on bottom of atmosphere reflectance and
products derived from spectral information,

in the context of dense troplcal forest monltorlng
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Materials: S2 time series identified for our study

Hypotheses:
* Forests experience moderate changes
during a relatively short period of time
 ‘Stable’ canopy reflectance expected

Selection of cloudfree/moderately cloudy
S2 images for one tile over ~ 1 month

METHODS

2018/01/31 ‘ 2018/02/05
:--_-_;l..h \'{,{* _-.“- | . |
Two spatial scales of analysis:

*Full tile: includes improperly masked clouds,
non forest pixels, sensor artifacts...

- *Subset of dense tropical forest: minimum

environmental and sensor artifacts




Methods: computation of spectral diversity metrics with biodivMapR

Mapping tropical forest canopy diversity biodivMapR: An R package for a- and B-diversity mapping using
using high-fidelity imaging spectroscopy remotely sensed images
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Féret & Asner, Ecological Féret & de Boissieu, Methods in
Applications 2014 Ecology and Evolution 2019
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Pixel value

Methods: Definition of the temporal stability of an ACM
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For BOA reflectance, spectral index & spectral
diversity metrics :
R? and NRMSE between pixel value of individual
acquisitions and value averaged over time series
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Temporal stability of S2 BOA reflectance

NRMSE (%) R?
Maja jzz : 6 zja | VIS and Red-Edge (B5) bands strongly vary

between acquisitions for Maja and Sen2Cor
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Overall, temporal stability of BOA
reflectance produced over a time series
with Overland and LaSRC is higher
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Stability of spectral Indices over a time series
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NDVI : important differences among acquisitions
=2 Influence of VIS inconsistency across time

MAJA

—
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EVI : more stable despite using 2 VIS bands
- Enhancement does its job !

NDWI: globally more stable
—> Stability of SWIR for all methods

LaSRC and Overland tend to be more consistent
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Comparison between ACM : case of NDVI
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Comparison between ACM- Alpha Diversity (Shannon index)
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Stability of results— Beta Diversity (Bray Curtis dissimilarity)

 Spectral dissimilarity across space is influenced by spatial extent analyzed
e Relatively consistent spectral dissimilarity computed from subset with minimum artifacts
* Strong decrease in consistency of spectral dissimilarity for most ACMs when considering full

tile
o RE I e L T W S S
Subset — minimum local artifacts Tile T33NVE . Full tile — sensor & environmental artifacts
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Conclusions & perspectives
é

 Temporal stability of VIS Bands & NDVI over tropical forests varies depending on ACM
* NIR & SWIR bands are less affected

 LaSRC appeared as the most suitable ACM for tropical forest monitoring in our study
* Need to perform direct validation using in situ mesurements and forest inventories

e ... This may not hold across land surface types (Temperate vs. Tropical, Forest vs . agricultural land vs. bare soil...)

Temporal Stability Tile vs. subset b Loy

BOA reflectance

Vegetation indices Spectral diversity | Spectral diversity
(S2 bands)

BO2- BO6-
NDVI EVI NDWI
BO5 B12

MAJA

Sen2cor

Overland

" LaSRC

CONCLUSION
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Most data processings can be reproduced with open source packages, including :

https://jbferet.github.io/biodivMapR/
https://jbferet.gitlab.io/prosail/
https://ibferet.gitlab.io/preprocs2/
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