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Community-based forest monitoring 

 



 

Utility of emerging technologies  



 

• More than 5 billion mobile users in world 

• 2 billion smartphones users    

                             

 Use of mobile device 

Source : I.T.U. 2015 
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Developing countries (Per 100 inhabitants)

(I.T.U. 2015) 



Active user on social media 

Internet Usage & Social Media Statistics 

http://www.internetlivestats.com/


Tools for community-based monitoring  

http://www.cybertracker.org/


Tools for community-based monitoring  

https://opendatakit.org/


Tools for community-based monitoring  

http://geoodk.com/index.php


Tools for community-based monitoring  

http://www.geo-wiki.org/mobile-apps/


Tools for community-based monitoring  

https://www.ucl.ac.uk/excites/software/sapelli


Tools for community-based monitoring  

Interactive Forest Monitoring 



Utility of the Tools   

 Accessibility 

 Ease of use 

 Affordability 

 

 



Study sites 
 

 

Vietnam 

Tra Bui 

Ethnic minority 

 

 
 

 

Ethiopia 

Kafa 

Local  rangers 

 
 

 
 

Peru 

Three communities 

Indigenous people 

 
 



Above ground biomass estimations ( ton per ha) 
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National expert  

Carbon measurement results 



Technical setup for forest monitoring 

 Data collector : local expert  

 Means of data acquisition 

● Analogy system: Paper with hand held GPS   

● Digital system : Mobile 

 Systematic form design : decision based form design for Mobile 

device  

 

 



Overview of data management scheme  

 

 



Time of Change: 
 
How do local forest 
change reports compare 
with remote sensing 
based estimates? 

With remote sensing, we can 
only ‘see’ changes at the 
canopy level (limited ability to 
detect degradation) 
 
However, local reports are 
often subject to bias, 
especially when changes are 
gradual and complex 

Pratihast, A., DeVries, B., Kooistra L., de Bruin, S., Avitabile, V., Herold, M. Combining satellite data and community-based 
observations for forest monitoring. 2014. Forests, In Review. 



Complementarity of Data Streams 

The relative strength of contribution of each data stream to the REDD+ MRV objectives 
is indicated by shade (dark = strong; light = limited) 



Interactive forest monitoring system 



Interactive forest monitoring system 



stable history 
period 

monitoring 
period breakpoint 

Red / Yellow: 
   negative change 
Blue: 
   positive change 

BFAST Monitor: 
Breaks For Additive Season and Trend 
 
Can we use statistical breakpoints to quantify, 
map and predict forest change (Activity Data)? 



Change Magnitude

high

low

2005-6 2006-7 2007-8 2008-9 2009-10 2010-11 2011-12 

SPOT5: Feb 2011 (band2) 

Monitoring 
Period: 

breakpoint 
(mid-2009) 



 

www.cbm.wur.nl  

http://www.cbm.wur.nl/


Near real-time forest change monitoring 

Ground observations photographs 

Satellite based alerts ( February 2015) 

Ground observations  



Mapping Forest 
change using 
community-based 
monitoring data & 
Landsat time series 



Conclusion 

 

 

  

Interactive near real-time forest monitoring 

Integrated satellite and 
community-based forest 

monitoring 

Community-based forest 
monitoring 
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Weblink 

 

 

  

• www.wageningenur.nl/changemonitor   

• www.wageningenur.nl/cbm  

 

 

 

Change m 

 

 

http://www.wageningenur.nl/changemonitor
http://www.wageningenur.nl/cbm
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your attention! 
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Types of community-based monitoring 

1. Autonomous local monitoring with no formal affiliations with 
professional scientists  

2. Collaborative monitoring with local data interpretation, 
where local stakeholders are involved in data collection, 
interpretation, or analysis, and management decision-
making, although external scientists may provide advice and 
training   

3. Collaborative monitoring with external data interpretation, 
where local stakeholders are involved only in data collection 
and decision-making emanating from the monitoring 

4. Externally driven monitoring with local data collectors, 
where local stakeholders are only involved in data collection 
(commonly called citizen science) 

5. Externally driven, scientist - executed monitoring, where 
external scientists manage all aspects of the project and 
local stakeholders are not involved.  

(Danielsen et al.’s 2009, 2014) 


