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Participatory Forest Monitoring Using Satellite Data and Mobile Phone 
Technology

• The concepts of participatory forest 
monitoring using satellite data and 
mobile phone technology have been 
developed and tested in the Kafa
Biosphere Reserve in southwestern 
Ethiopia. 

• https://en.nabu.de/topics/biodiversity/kaf
a-biodiversity/index.html
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Peru context 

• Peru the fifth country in the world with the highest percentage of primary forests 
(4%)

• Forest lost around 29,211.37 square kilometers(2001-2022)

• Ministry of the Environment established the National Program of Forest 
Conservation for the Mitigation of Climate Change (PNCMCC) in July 2010

Goal: Conserve the primary  forest 

Key mechanism:

‒ Satellite-based deforestation Alert system (geobosques)

‒ An incentive program Conditional Direct Transfer (TDC) for community-based 
monitoring (CBM)
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Peru deforestation Alert 
system

• Operational satellite-based system 
for forest change alerts 

• Alerts are derived from Landsat  
with a resolution of 30m 

• Update frequency is every 16 days

• Alerts can be personalized based 
on area of interest and received by 
emails 

• Forest loss mapping scale (0.09 
Ha)
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Community-based forest monitoring in Peru

Aim: To engage indigenous communities to protect a 
portion of their territory
Approach:
● Community preserves forest  (5 years agreement)
● Based on a signed agreement, communities receive 10 

Peruvian soles per hectare (about 2.68 USD)
● Monitor and control their forests and territories
● Verify the satellite-based forest change alerts
Achievements: Last 10 years, 274 communities engaged, 
almost 3 million hectares of forest monitored 
Goals: By 2030, Conserve 10 million hectares of forests 
through 1000 native communities
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Community-based Forest monitoring set-up
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Community-based forest monitoring

Forest change alerts
• Geolocation
• Area of change
• Estimated time
• Confidence Routine Monitoring / 

Alert- Driven Monitoring
• Geolocation
• Area of change
• Estimated time
• Drivers
• Photo

Remote Sensing
Near-real time forest change alerting

system



Objective 

Main objective: To develop transparent community-based forest monitoring system by 
combining local knowledge and mobile technologies, to support national commitment for 
forest conservation  and human well-being 

Subobjective:

• Assessment of the existing Alert-Driven Community-Based Forest Monitoring System 
(Data Perspective)

• Design and Implement transparent community-based forest monitoring system Using a 
Mobile App

• Illustrate system for trust, confidence-building and flexible implementation for larger 
areas
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Assessment of the Existing Alert-Driven Community-Based Forest 
Monitoring System (Data Perspective)
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Assessment of community-based forest monitoring data 

• 1853 CBM data were collected by 45 different 
communities, over the six regions in Peru (2015 -
2019)

• Evaluate CBM data
• Community participation

• Data quality: thematic detail, spatial and 
temporal accuracy 

• Fitness for use in conjunction with satellite-
based alerts
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Monitoring types and categories
Routine monitoring (95%): periodic monitoring carried out at least 4 times a year by trained 
“vigilance committees”

Alert-driven monitoring (5%): additional monitoring in response to early warnings from the 
Government or alerts from the communities.
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Summary of the Assessment  

Lack of consistency and completeness of information

● Large amount of work involved in transcribing/ digitizing the data

● Typing errors 

● Difficult to link data and photographs 

Delay in transferring satellite-based alerts to community

Limited understanding on how to use/integrate/compare CBM data 
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Design and Implement transparent community-based forest monitoring 
system using a Mobile App
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Transparent Monitoring: From Idea to Reality
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PeruCountry
Element 2: Accuracy and uncertainty
Element 5: Complementarity and scale
Element 7: Access and distribution
Element 8: Participation and equity
Element 9: Responsibility & accountability

Related elements

Policy dimension
Community dimension

Related dimensions



Transparent Monitoring: From Idea to Reality
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A series of workshop to co-design the monitoring system  

National Regional Local 



• We created a mobile data collection 
system for Routine Monitoring / Alert-
Driven Monitoring.

• We created an assessment framework 
to better understand the quality, 
quantity, transparency, and utility of 
CBM data.

• We also created training manuals, 
Capacity building workshops and a 
feedback mechanism. 
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Mobile data collection system
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Summary of CBM data 
Alert verification Total number End date Start date

397821-04-202430-07-2022

Código de RAD 
(reporte de alerta de 

deforestación)

Año elaboración 
RADÁrea ZonalNombre de la comunidadCODCAT

MT-019-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-020-20222022SZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-063-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-064-20222022SZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-070-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-071-20222022SZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-080-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-107-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-176-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-177-20222022SZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-220-20222022SZ MADRE DE DIOSTRES ISLASCN00707
MT-027-20232023SZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-029-20232023SZ MADRE DE DIOSTRES ISLASCN00707
MT-027-20232023AZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-029-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-110-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-123-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-145-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-186-20232023AZ MADRE DE DIOSPUERTO ARTUROCN00143
MT-244-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-310-20232023AZ MADRE DE DIOSTRES ISLASCN00707
MT-375-20232023AZ MADRE DE DIOSTRES ISLASCN00707

Alerts promptly addressed by the local 
community

Additional observations:
• Digital data
• Very few typing errors 

• Easy to link data and photographs

• Good spatial quality  



Example alert sent to communities
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Thematic Detail of data 
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Tres Islas

Alerts mostly in the
southern parts

Close to rivers

Mining frontier

Verification mainly
mining



Puerto Arturo 

Few Alerts

Dense forest cover
within community
territory

Verification mostly
deforestation due to
natural causes or
Agriculture for self-
consumption



Boca Pariamanu

Very few Alerts

Very dense forest cover
on community land

Def. manly natural 
causes or self-
consumption

South of river outside
comm. Lands, mining
activities



Infierno

Most accesible community
from Puerto Maldonado

Few alerts in 2022 and 
2023

Most alerts along river

Agriculture for sale and 
self- connsumption and 
natural causes



Drivers of deforestation identified by forest patrol
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Deforestation in community area (ha) per year
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Deforestation in Leakage área around communities in ha
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Illustrate system for trust, confidence-building and flexible implementation 
for larger areas
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Community level 

• Series of workshops and capacity-
building programs

• Field trips involving community 
engagement (monitoring the 
appropriation of the tool)

• Feedback sessions on collected data 
and results

• Redesign ODK forms and manuals
tailored for communities 
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December 2023 

• Visit to communities to verify
deforestation

• Gather data and feedback on mobile 
data collection

• Help design improved collection app

• Receive feedback from communities
on app use

Workshop Puerto Maldonado
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• Presentation of technology used in CBM

• Experiences shared on implementation of Apps

• Brainstorming and drafting of Bosques App 
layout for broader application

• Workshop with developers and Project lead from
PNCB/MINAM

       National level

30



Observations 
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 Technology Adoption and Performance:

• Communities showed varying proficiency in smartphone 
and ODK use for monitoring.

• Infierno and Tres Islas communities demonstrated superior 
surveillance capabilities.

 Internet Access Challenges:

• Varying internet access affected real‐time data 
transmission.

 Gender Inclusivity:

• Three out of four communities actively involved women in 
monitoring.

 Community Realities and Adaptations:

• Tres Islas faced monitoring challenges but complied with 
alerts.

• Boca Pariamanu remained alert‐free despite mining threats.

• Puerto Arturo encountered and addressed alerts.

 Community Agreement Status and Expectations:

• Tres Islas continues monitoring activities.

• Boca Pariamanu and Puerto Arturo agreements finished in 
2023.

• Infierno agreement terminated due to exceeding 
deforestation limits.

•



Conclusions & Outlook 

• Peru’s alert-driven community-based monitoring program is unique 

• Satellite-based alerts helps to locate deforested areas for targeted monitoring

• CBM data is rich in providing the process and drivers of forest change and has 
great potential for future forest conservation program development and 
implementation

• Moving from paper-based to mobile-based monitoring, to avoid ambiguity and 
time-lag in data collection 

• Trainings and incentivization of the participating communities could further 
improve transparent forest monitoring and bridge the gap between alert-driven 
CBM systems. 
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Thank you for your attention!

Arun Pratihast 
arun.pratihast@wur.nl

Wageningen University& Research,

Wageningen, Netherlands
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Story maps Community-base Forest Monitoring in Peru


