
Putting rare animal occurrences into 
context with  

remote sensing time series 

A Lifewatch-WB case study 
J.Radoux, F.Hawotte, C. Lamarche, T. De Maet, C. Rousseau and 

P. Defourny 

 

Empowering biodiversity research,  

May 21st 2015, Brussels 

Supported by: 



P.Defourny - UCL 

Snow 

Sunshine 

Greenness 

Fire 

Observable biophysical variables are  
key component to seasonal dynamics 



But climate change modifies 
those dynamics 

• Studies show that the extreme events are  
more frequent than before 
 
• The resilience of ecosystems is still unknown 
 



What about short and long term 
effect on species distribution ? 

The distribution of winter abundance of smew shifted 

north-eastwards in Europe between 1999 and 2011 

(Jordán et al., Diversity and distribution,2015). 



There are three ways to get 
information about land cover dynamics 

• Interpolated meteorological data 

 

 

• Ground-based observation networks 

 

 

 

• Remote sensing observation 

 

Source : NOAA 



Remote sensing is a compromise 
between precision and coverage  

• Large coverage with high repetitivity 

– Daily global coverage at 1 km resolution 

– … but clouds reduce effective revisiting time 

• Time series become available 

– More than 10 years for <= 1 km time series 

SPOT VEGETATION : every day 

SPOT VEGETATION : every 10 days 

Source : JRC 



The amount of data is large 

• Different times series are available from 
satellites: 
– SPOT VEGETATION: 1 km, 1998-2014 

– MODIS: 250/500 m, 1999-still working 

– MERIS: 300 m, 2002-2012 

– PROBA-V: 100/300 m, 2013-still working 

• In the future :  
– Sentinel-2 (launch on June 11) 

– Expected volume: 3Tb/day 
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Snow occurrence is summarized based on 
metrics and probabilities 

Red CCI Land Cover 
dataset 
Green LifeWatch-WB 
dataset 

8-days probabilities 
 of snow cover 

(2000-2012) 



Metrics and anomalies will help you 
visualize European climate change  

 

 

 

 

 

 

 

 

• Snow covered area difference : 100 Belgium 

 

Figure 1 : Couverture de neige (blanc) fin Mars 2013 (à gauche) et 2014 (à droite), la ligne bleue représente le front 
de neige habituel à cette période. Il y a une différence de la couverture de neige de plus de 3,2 millions de km

2
 entre 

les deux périodes, ce qui représente plus de 10 fois la surface de la Pologne ou plus de 100 celle de la Belgique. Le 
gris représente les terres sans neige et le noir l'absence de données. 
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In 2013, important snow event covering in Germany and Poland  
 Few days after huge flocks of skylarks and northern 
lapwings in BENELUX 

Unusual events of snow have 
 ecological impacts 



After the snow melt, vegetation comes back 
Plant cycle plays the major role from spring to autumn 
 
 

  

Snow and vegetation:  
good temporal complementarity 
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Normalized Difference Vegetation Index is 
used to study plant phenology  

Indicator using two spectral bands near-infrared light (NIR) and 
visible red (VIS) 
 
 

Indicator of vegetation greenness  

 Quickly identify vegetated areas and their "condition“ 
 

CCI Land Cover : aggregation of 13 years (2000 - 2012) of weekly 

values of NDVI and smoothing (Whittaker)  

 Reference dataset of weekly mean and standard deviation 

 

 



NDVI mean and standard deviation  
define the weekly time series 

Verhegghen Astrid 



Comparison between weekly values and the 
reference dataset 

Water is the main constraint for vegetation 
development in Mediterranean regions 
 
Precipitation rates anomalies January to 
March 2014 linked with vegetation anomalies 

NDVI anomalies March 2014 



In 2014, in Scandinavia, warm temperatures and sporadic snow  

 Disrupted the slumber of brown bears, but no food 

These conditions stressed also the Ericaceae 

 Less berry in autumn when bears will need it most 

Unusual events of snow and vegetation 
influenced brown bear behaviour 



Lifewatch Viewer helps you 
navigate through time series 

 



Dynamic can be observed with 
profile tool 

 



Those data can be linked with 
species observations (e.g. GBIF) 

 



Some perspectives 

• Keep providing service for the existing metrics 
and anomalies 

• Automated extraction tools for image subsets 

• Compute date difference for the same state 

 

• Jump to 10 m resolution 

 

 

www.uclouvain.be/lifewatch 


