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Objectives 

After 40 years of Earth Observation from space and many 

research projects, not so many operational land applications ! 

 

WWW Research objectives: 

– To design a overall strategy to develop EO services 

 

– To experiment the strategy by developping 3 very 

targeted products   

 

 

- Desert Locust habitat monitoring (Year I) 

- Phenologycal metrics        (Year I & II) 

- Pan Tropical Forest Change  (Year II) 
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Only two ideas for the overall strategy 

Several 

loops 

 

S–U–P 

partnership 
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Desert Locust habitat monitoring 
Take the Desert Locust under control  Preventive strategy  

      Early Warning System 

Good rain + green vegetation  

 formation of swarms  

 migration over large distances  

 threat to food security 

FAO/Emergency Centre for Locust Operations 

and National Locust Control Centers 
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4 years later : 

operational EO service 

included in DLIS every 

10-day 

…with end-users 

screeming when the 

product is not delivered ! 
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Mauritania (October 2010) : field observations from national survey teams of 

hoppers (black), adults (blue) and no locusts (white) with MODIS imagery 

including the dynamic greenness maps (the warmer the colour, the more recent 

the green vegetation) (source : K. Cressman, 2012) 

Dynamic Greenness Maps 

   in the FAO Desert Locust Information Service  
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Dynamic Greeness Maps for NLCC 
Omam, March 2012 : teams found that Desert Locust hoppers and 

  adults were present in a remote area detected by the 

  product that otherwise would not have been surveyed. 

(source : K. Cressman, 2012) 
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Representation of 

the HSV space  
Representation of 

the RGB space 

• The HSV color space is described geometrically as a cone 

• The Hue value represents the basic color. It is a angle betwen 0 and 360° 

• The Saturation component represents the radial distance from the cone center 

• The Value or Intensity is the height in the axis direction. 

• The range of  the saturation and the Intensity varies from 0 to 1 

 

The automatic algorithm proceeds in near real time to the color space transformation of  each 

composites, from RGB to HSV 

SWIR 

NIR 

Red 

New research development  

   to address the users requirements 

• Original research for arid vegetation detection in near real time : 

 => color space transformation (Pekel et al., 2010 IEEE) 
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Prototyping to assess the product with the users 

      
From two daily MODIS surface  reflectance  

     to the Dynamic Greenness Map 

Quality 

control stage 

Mean Composite (SWIR, NIR, RED) 

Clouds, hazes and pixel anomalies 

I 

0 
Aqua  

Terra  

250m  & 500m 
(Vancutsem et al., IJRS 2008) 

Automated data collection and enhanced preprocessing 
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Green vegetation detectiony every 10 days 

Diff Hue 

Hue 

NDVI 

Methodology based on the use 

of  3 variables 

Prototyping to assess the product with the users 

      From two daily MODIS surface  reflectance  

     to the Dynamic Greenness Map 
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For each decade 

Integration between the detections of different sensors 

MODIS detection 

Terra 

250m 

Terra 

500m 

Aqua 

250m 

Aqua 

500m 

VEGETATION detection 

 

1km 

250m resampled and reprojected 

Integreted Detection 

at 250m  

250m resampled 
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Reprojected from  

sinusoidal to LongLat 

1 

2 

3 

4 
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This integrated product  

is a mask VGT°/No VGT° 

It provides the best 

information available 

everywhere and every time 

Prototyping to assess the product with the users 
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Product design   
   Dynamic Greennness Maps including a time meter    

 

• Through a single file updated every 10 days, the Desert Locust Analyst knows: 

 - the vegetation areas at the onset (red) or close to the onset (orange) 

 - the false onset areas (not enough rain for a sustainable vegetation) 

 - the areas of seasonal vegetation 

 - the areas of evergreen vegetation 

 - indirectly the rain distribution scheme through the vegetation development dynamic 
 

• The comparison of the current situation with a past situation is easy (historical detections) 

• All this information is available at 250m of resolution over all the locust area 

T
im

e
 (d

e
k

a
d

e
) 

Onset 
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Updated every 10 days   (East of Mali) 

Dynamic Greennness Maps in near real time (10 days) 
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Full scale prototype products  fined tune after 1 year operations 

Three products are provided: 

 

1. The Green Vegetation Dynamic Map   

2. The composite (SWIR, NIR, Red)   

3. The NDVI  

With a frequency of 10 days and a resolution of 250m 

Prototyping to assess the product with the users 
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Development of the operational production chain  

Verification and Quality Control 

jointly VITO and UCL, then users 
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Dissemination 

Test : web portal versus satellite transmission  

 

2  GIS softwares for Desert Locust Information Service  but 

 

• The incompatibility of the Green Maps with ArcView 

 

• The incompatibility of MODIS 250m color composition 

(SWIR, Nir, Red) with ArcGIS. 
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Quantitative product validation 
 - good accuracy for dense  temporary vegetation (cc>40 %) 

     but variable according to soils type and season (Marocco, Mauritania) 

(Waldner, 2012) 



   Belgian Earth Observation Day        5th September 2012 - Bruges 

Report on EO usage from users survey 

       (K. Cressman, May 2012) 

Dynamic Greenness Maps : most useful of all remote sensing products 
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MODIS granule availability with NASA downtime in August 2010 

Report on EO usage from users survey 

  time delivery : maximum 5 days but NASA… 

        

+ long term commitment for the NRT service ! 
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Only two ideas for the overall strategy 

Several 

loops 

 

S–U–P–E-R 

partnership 

…a consequence : a joint adventure  which it takes much  

  longer than a 2-y joint project !  
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  Phenological Metrics of 
 

      Agricultural  lands  
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Phenology metrics for ag. monitoring 

Users requirements and product specification  

Decade of the first  

vegetation detection 

 

Decade of the last  

vegetation detection 
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• MAXIMUM 
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Phenology metrics for ag. monitoring 

Users requirements and product specification  
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• END 
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Phenology metrics for ag. monitoring 

Users requirements and product specification  
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Phenology metrics for ag. monitoring 
R&D on time series smoothing and metrics 
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Phenology metrics for ag. monitoring 
Product 
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Phenology metrics for ag. monitoring 
Product 
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Pan Tropical Forest Change Product 
Product definition and research development in WWW project 

(modified from Bontemps, 2010) 
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Africa – example 1 

Pan Tropical Forest Change Product 
Protototype implementation in Geoland 2 



   Belgian Earth Observation Day        5th September 2012 - Bruges 
33 

Africa – example 2 

Pan Tropical Forest Change Product 
Protototype implementation in Geoland 2 
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Pan Tropical Forest Change Product 
Protototype product format 
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Pan Tropical Forest Change Product 
Protototype product validation 
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Pan Tropical Forest Change Product  
Demonstration product 
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• the iterative approach between the end-users product definition and the 

product development was found very critical  

 

• full scale prototyping for final product assessment as early as at the 

development stage 

 

• delivering a product prototype in operational context to really test 

from a users perspective => major fine tuning and specific formatting 

  

• production chain development and test not only from an algorithm 

definition document but also in close interaction with the research team 

 

• last but not least, in situ assessment of the actual use of the product 

by operational users leading to new requirements for complementary 

product developments. 

 

• …the most challenging aspect remaining the long term commitment 

from a technology and financial points of view 

Lessons learnt from WWW 
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Thank You 


