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Tropica l  forests  are  receiv ing increas ing attent ion g iven the  rapid loss  of 
biodivers ity  due to  the  combined act ion of  g lobal  warming and increas ing 
anthropogenic  pressure.  There  is  a  need to  go beyond monitor ing deforestat ion 
and to  set  up monitor ing systems capable  of  assess ing t ropica l  forest  degradat ion 
in  terms of  biodivers ity.

We use  a  botanica l  inventor y  where  each t runk is  ident i f ied on the  ground as 
wel l  as  a  par t ia l  inventor y  of  the  crowns segmented by L iDAR data  on ver y  high 
resolut ion images  to  explore  the  re lat ionships  between spectra l  and biologica l 
divers ity  ( taxonomic and funct ional)  in  neotropica l  forests  and its  sensit iv ity 
to  spectra l  and spat ia l  resolut ion to  help  clar i f y  the  relevance and scope of 
a  future  hyperspectra l  sate l l i te  miss ion hera lding an obser vat ion system to 
monitor  the  evolut ion of  forest  biodivers ity. 

Hyperspectra l  data ,  because  of  their  high dimensional ity,  are  complex: 
methodologica l  needs  are  mainly  re lated to  the  qual ity  of  the  est imators  and 
their  res istance  to  noise ,  due to  spectra l  and spat ia l  var iabi l ity  of  the  obser ved 
elements .  Therefore,  we need to  f ind the  r ight  approach to  be  able  to  make the 
l ink with the  divers ity  measured on the  ground and to  determine what  can be 
measured v ia  spectra l  divers ity. 

The choice  of  a  divers ity  metr ic  requires  a  prel iminar y  analys is  in  order  to 
have  a  robust  interpretat ion of  the  s ignal :  knowing what  is  being measured 
when measur ing pixel  sca le  spectra l  divers ity  and what  are  the  fac tors  and 
components  of  spectra l  divers ity.  In  a  f i rst  ana lys is ,  we aim to  est imate  the 
intraspeci f ic  var iabi l ity  of  species  and del ineated crowns and character ize  the 
contr ibut ion of  SWIR data  on species  inter/ intra  var iabi l ity  and separabi l ity.
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Figure 1. Time series of the spectral index «NDVI» (Sentinel-2 sensor) for two functional groups 
(red and blue)

Figure 2. Repeated acquisitions of multispectral and LiDAR data allow following phenological 
events at the crown scale in order to better interpret the satellite signal.


