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Outline

1. Research problem

2. Introduction to the Amazon case study

3. Methods and tools

4. Results

5. Discussion and conclusion
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Top five countries for forest area (FAO, 2020)

Deforestation

• Forest area covers around 31% of the total land area

• Forest has important ecological roles:

• It is a home for different species

• It provides food and livelihood for people

• It helps to mitigate climate change
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Figure source FAO, 2020 – Key Findings

According to FAO deforestation is the conversion of forest to other land

uses, regardless of whether it is human-induced.

Consequences of deforestation:
• Soil erosion
• Biodiversity loss
• Water cycles
• Greenhouse gas emissions
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Area of Interest  

• In the state of Pará, Brazil

• About 50,000 km2
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Timely and continuous monitoring of forest dynamics is important 

Main aims

● Timeseries analysis of forest cover 

for the last 20 years using EO data 

(Landsat, Sentinel-2) using Google 

Earth Engine and ML

● Assess the image classification 

through photointerpretation using 

CollectEarth and high-resolution 

imagery (CBERS)

● Simulate future forest dynamics 

based on the previously derived 

historic trends (QGIS and 

MOLUSCE)
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Data and processing

Data used

Processing flow
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Tools

Source: Wikimedia Commons

Google Earth Engine

Source: Google Earth Engine

Random Forest

MOLUSCE
(Modules for Land Use Change 

Simulations) by NextGIS

Collect Earth

Source: OpenForis
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Results – image classification

(a) Classification result derived from Landsat 7 for 2000; (b) Classification result

derived from Landsat 5 for 2006; (c) Classification result derived from Landsat 5 for

2010; (d) Classification result derived from Landsat 8 for 2015; (e) Classification

result derived from Sentinel-2 for 2019.

Validation
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Results – forest loss
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Results – MOLUSCE ANN test simulation for the period 2010-2014

Estimated loss for 2010-2014:

1,564 km2

Computed loss for 2010-2015:

1,779 km2
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Results – MOLUSCE ANN simulation for the period 2019-2028

Estimated loss for 2019-2028:

3,057 km2
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Results

Forest change from 2000 to 2019 Forest change from 2000 to 2009 Amazon forest change over time. 

(Source: Instituto Nacional de Pesquisas Espaciais—INPE).
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Conclusions

• Google Earth Engine with the vast EO data archive proved as invaluable tool for time-series 
machine learning image classification 

• Satellite observations with high temporal resolution + Google Earth Engine + CollectEarth + 
MOLUSCE can produce very accurate and reliable results

• Such setups can help into implementing, tuning and monitoring appropriate sustainable 
policies and regulations.

• Few considerations:

• Shorter time-step

• Different data type

• Not considering any external interferences

You can read more here:

Brovelli, M.A.; Sun, Y.; Yordanov, V. Monitoring Forest Change in the Amazon Using Multi-Temporal Remote Sensing 
Data and Machine Learning Classification on Google Earth Engine. ISPRS Int. J. Geo-Inf. 2020, 9, 580. 
https://doi.org/10.3390/ijgi9100580

https://doi.org/10.3390/ijgi9100580
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Thank you for the attention!


