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Introduction – Redd+ 

§ REDD+ framework has an MRV (Measuring, Reporting & 
Verification) component 

§ Therefore MRV approaches are facilitated by high spatio-
temporal resolution satellite data to monitor & quantify 
forest change 

§ Hotspot detection facilitates the work of ground teams to 
locate & verify the changes 

§ The 2 sites in this study had REDD+ interventions in 
2009 
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Methods – Study sites 

§ Tropical forest sites in Madre de Dios (Peru) and Para 
(Brazil) 

§ Frequent cloud cover, especially over Para 
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Methods – Pre-processing 

§ Workflow diagram 
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NDVI 

NDMI 

Cloud mask 

Remove outliers (e.g. negative NDVI values) 

Remove scenes with > 80% NA’s 

Extend the scenes to a common extend  

Brick the individual layers 

Crop to the AOI 



Methods – Bfast-(monitor) 

 
§ Bfast(Breaks For Additive Season and Trend): Developed 

for detecting abrupt seasonal changes1,2,3 

§ BfastMonitor –Sequential disturbance detection4 
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Methods – Regrowth 

 
§ Regrowth: based on BfastMonitor1 
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Methods – Post processing & Validation 

§ Workflow diagram 
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BfastSpatial 

Year 1...n 

Apply baseline forest mask 

Validation: Radom pixel selection after strata    
subdivision. 
      Visual assessment: 

   1) All Landsat images (based on the method 
       of Cohen (2010)). 
   2) Using RapidEye Data 
   3) VHR Google Earth images 

 

Merge all individual yearly detections 

Calibrate based on magnitude classes 
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Results – Madre de Dios (Peru) 

§ Disturbance: Total accuracy (90%); user’s & producer’s 
accuracies of 91% & 88%; Regrowth: TA= 61%, 
UA=84% and PA=56% 
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Results – Madre de Dios (Peru) 
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Results – Para (Brazil) 
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Results – Para (Brazil) 
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Results – Para (Brazil) 

§ Disturbance: Total accuracy (83%); user’s & producer’s 
accuracies of 93% & 70%; Regrowth: TA= 51%, 
UA=48% and PA=66% 

§ Preliminary results! 
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Results – Comparison between the sites 

§ Issues with cloud shadow 
§ Data density: Madre de Dios > Para 
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Results – Comparison between the sites 
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Conclusions 

§ Fewer scenes in Para did only affected the disturbance 
detection accuracies slightly 

§ Framework for continuous monitoring of forest changes 
§ Intra-annual deforestation rates & potentially near real 

time forest disturbance-regrowth monitoring 
§ Fine-tuning of the regrowth algorithm is needed and 

therefore auxiliary data could be helpful 
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 Thank you!! Merci!! 
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Package availability 

§ R package: bfastSpatial 
§ Loïc Dutrieux, Ben DeVries, Jan Verbesselt 

§ http://github.com/dutri001/bfastSpatial 
§ Fully documented (with tutorial) 
§ (soon to be on CRAN) 
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Extra slides - Calibration 
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Extra slides - Validation 

19 



Extra slides – Disturbance rates MDD & 
Para 
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