N

N
N

HAL

open science

Health status diagnosis of chestnut forest stands using
Sentinel-2 images.

Véronique Chéret, Yousra Hamrouni, Michel Goulard, Jean-Philippe Denux, Hervé
Poilvé, Michel Chartier

» To cite this version:

Véronique Chéret, Yousra Hamrouni, Michel Goulard, Jean-Philippe Denux, Hervé Poilvé, et al.. Health status
diagnosis of chestnut forest stands using Sentinel-2 images.. Workshop for Sentinel-2 L2A MAJA products,
Jun 2018, Toulouse, France. 2018. <hal-03637352)

HAL Id: hal-03637352
https://hal.science/hal-03637352v1

Submitted on 11 Apr 2022

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-03637352v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

OATAO

Open Archive Toulouse Archive Ouverte

Open Archive Toulouse Archive Ouverte

OATAO is an open access repository that collects the work of Toulouse
researchers and makes it freely available over the web where possible

This is an author’s version published in: http://oatao.univ-toulouse.fr/21589

To cite this version:

Chéret, Véronique*™= and Hamrouni, Yousra®= and Goulard,
Michel¥= and Denux, Jean-Philippe®= and Poilvé, Hervé and
Chartier, Michel Health status diagnosis of chestnut forest
stands using Sentinel-2 images. (2018) In: Workshop for
Sentinel-2 L2A MAJA products, 13 June 2018 - 14 June 2018
(Toulouse, France).

Any correspondence concerning this service should be sent
to the repository administrator: tech-oatao@listes-diff.inp-toulouse.fr


mailto:tech-oatao@listes-diff.inp-toulouse.fr
http://oatao.univ-toulouse.fr/21589
http://www.idref.fr/032203861
http://www.idref.fr/241569613
http://www.idref.fr/033786267
http://www.idref.fr/203380754

Learning for the future

:;3fm‘}; PURPAN

AFORCE °

RMT Adartation des foréts
au changement climatique

B. .. correspondant

=22 e observateur
T département de la santé des foréts

O 1 AGRICLLTURS ministére de |'agriculture, de I'agroalimentaire et de la forét

DE L MIRD ALIMENT. U direction genérale de |'alimentation
BT DO LA YOREY

= Ied’inurs DY N A F Q R

UMR 1201 INRA - INP TOULOUSE

Health status diagnhosis of chestnut forest stands
using Sentinel-2 images

Véronique Chéretl, Yousra Hamrounit, Michel Goulard?!, Jean-Philippe Denux?!, Hervé Poilvé?, Michel Chartier3

1 Dynafor, University of Toulouse, INRA, INPT, INPT-EI PURPAN, Chemin de Borde-Rouge, 31326 Castanet Tolosan, France; veronique.cheret@purpan.fr
2 AIRBUS Defense and Space, 5 rue des satellites, F-31400 Toulouse, France; herve.poilve@airbus.com
3 CNPF-IDF, 13 avenue des Droits de I'Homme, 45921 Orléans Cx 9, France; michel.chartier@cnpf.fr

I o S AU % St 0 W i
. O J : oY \ ol N A
RN ARG S A AR 3 T e
3 A 19y A X 8 N
N '.'- '."Jl-"-.il)' } ‘ S Bt La BN RO A

Context - Objectives

Health status diagnosis of chestnut forest stands is a crucial concern for forest managers. These stands are made vulnerable by numerous R & 9 .
diseases and sometimes unadapted forestry practices. Moreover, since last years, they were submitted to several droughts. In Dordogne srsersm U e mma  —
province (France), the economic stakes are important. For example, about 2/3 of the chestnut forest area are below the optimal production Fion U Tew
level, and most of this area shows forest stands with a high proportion of dry branches. The actual extent of chestnut forest decline remains still

unknown. Sentinel-2 time series show an interesting potential to map declining stands over a wide area and to monitor their evolutions. This
study aim to propose a method to discriminate healthy chestnut forest stands from the declining ones with several levels of withering intensity
over the whole Dordogne province.

Data I

In this study, Sentinel-2 images (10 bands at 10 and 20 m
spatial resolution) acquired during the growing season of
2016 have been processed. Due to insufficient data
quality related to atmospheric conditions, only 2 cloud-
free images could be analyzed (one in July and one in
September).
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Remark : Image to image registration
shows up to 1.5 pixel error

Method

The proposed method is the development of a statistical model integrating in a parsimonious manner several vegetation indices and biophysical parameters.
The statistical approach is based on an ordered polytomous regression to which are applied various technics of models’ selection (A. Agresti, 2003).

1- Remote sensing variables : About 36 vegetation indices were calculated from THEIA-MAJA 2- Calibration and validation of the predictive models are based on health status data. About 50 plots
L2A products and 5 biophysical parameters were processed from ESA level 1C product. These have been surveyed by foresters describing the chestnut trees health status by using two protocols (ARCHI
last parameters have been obtained with the Overland software (developed by Airbus DS Geo- and expert knowledge).

Intelligence) by inverting a canopy reflectance model. This software couples the PROSPECT leaf
model and the scattering by arbitrary inclined leaves (SAIL) canopy model.
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1- The best remote sensing variables according to AIC and cross validation :
- Vegetation Red Edge and NIR spectral bands : B8a, B7, B6, BS,
- Vegetation indices : NDIl (B8-B11/B8+B11), NDVIre2n (B8a-B6/B8a+B6), DVI (b7-b3), IRECI ((b6 - b3)*b5/b4), NBR (B8-B12/B8+B12)...
- Biophysical parameters : GLAI and GLCV.
2- About 24 selected models using for 2 to 5 variables, and using single date images (July and Sept) or both combined
3- Maps from the 12 best models :
- Linear prediction maps,
- Maps of probability of belonging to a class of decline value,
- Expected classification maps.
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