
 

Deforestation 

GLOBE 

Associated SDG  
Type of 

Activity 
Sphere Protocols  

Atmosphere Air temperature. Surface 

temperature. Wind Direction and 

Speed. Precipitation. Relative 

humidity 

6 (Clean Water and 

Sanitation) 

13 (Climate Action) 

14 (Life Below Water) 

15 (Life on Land) 

Exploratory 

Biosphere Land Cover. Biometry. Phenology 

Pedosphere Soil Characterization. Fertility. 

Humidity. pH. Temperature 

Hydrosphere Water Temperature. pH. 

Alkalinity. Electrical conductivity. 

Transparency. Salinity. Nitrates. 

Bundle Agriculture 

Air quality 

Water Cycle. Water Quality 

Soils 

 
Overview  
Satellite images and maps are analyzed to determine deforestation impacts and trends 
over the last 30 to 40 years. A series of Landsat images are compared to detect changes 
in land cover, hot spots (which can lead to fires) and seasonal changes. Students 
analyze cases of deforestation to establish crops (soybeans, palm oil, etc.), cattle raising, 
mining, urbanization, etc. They also analyze the impact of fires on forests. 

Time 
4 or 5 classes 

Prerequisites 
Basic knowledge of ecosystems, meteorology and ICT. Ability to interpret satellite 
images and maps. Ability to locate points using latitude and longitude. 

School Level 

Upper Elementary, High School and University students 

Purpose 

To understand the impact of large-scale deforestation and changes in the 

interrelationship among the spheres of the Earth System 
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GLOBE Protocols 

Applicable to all spheres: 6 (Clean 
Water and Sanitation) 13 (Climate 
Action) 14 (Life Below Water) 
15 (Life on Land) 

Applicable to all spheres: 
Exploratory 



 

Student Outcomes 

● Students will identify deforestation patterns associated with different human 
activities. 

● Students will identify the main types of land cover in satellite images. 

● Students will analyze land cover changes through the use of satellite images. 

● Students will analyze the impact of human activities and fires on land cover. 
 

Background 

According to FAO's 2020 assessment, almost one third of the planet's surface is covered 
by forests. The greatest extension corresponds to tropical forests. Forests have a high 
biodiversity, many endemic species are specialized in microhabitats within the forest and 
can only be found in very restricted areas. Their specialization makes them vulnerable 
to extinction.  

Forests provide products for global consumption such as latex, cork, fruits, nuts, wood, 
fibers, spices, oils, natural resins and medicines, among others. Forests are a huge 
carbon sink because trees capture CO2 from the atmosphere, they also absorb and emit 
water vapor through transpiration and even get to form their own clouds. Forests provide 
other services to society such as water regulation, soil formation and conservation, 
biodiversity conservation and climate regulation. They also purify the air, provide food 
and water, are sources of energy, recreational areas and preserve the cultural identity of 
the people who live in them, etc. In Latin America, the largest expanse of forests 
corresponds to the Amazon River basin, which covers about one third of South America, 
encompassing eight countries.  

 

Fig. 1. Global forest area by climate zones, 2020. Source: FAO 2020 

In the last 20 years, satellites have shown forest cover change and rapid decline in some 
places. In addition to the species that are lost when a sector of the forest is deforested, 
the remaining forest fragments are increasingly vulnerable. When a forest becomes 
fragmented, the edges begin to change rapidly due to exposure to increased solar 
radiation, winds, etc. 

https://bit.ly/3AVNQzz


 

 

Fig 2 Deforestation patterns observed in the Amazon basin 

Human activity is responsible for the generation of major impacts on forests. From the 
analysis of satellite images, different patterns of deforestation have been detected: 1) 
Fishbone: from the construction of roads the deforestation process began, set up in a 
perpendicular direction, to establish crops and form later urbanizations. E.g. Rondonia 
in Brazil. 2) Radial: In some sectors deforestation began by starting from a center and 
extending radially. E.g. Santa Cruz de la Sierra, Bolivia. 3) Ramified: A large-scale, rapid 
deforestation was started to replace it with pastures that provide food for cattle. E.g. São 
Félix do Xingu, Brazil. 4) Rectangular: deforestation occurs through burning to establish 
crops, such as soybeans. E.g. Salta, Argentina. In recent years, soybean cultivation has 
spread throughout most of the tropical and temperate zones of Latin America, causing 
deforestation in many places. Another similar case occurs with palm oil plantations. E.g. 
Yurimaguas, Peru. Small-scale gold mining produces another type of deforestation, 
leaving a pattern of water-filled prospecting pits where mercury is used to amalgamate 
with gold. E.g. Madre de Dios, Peru.  

Another type of disturbance caused by deforestation is fire. In dry periods, fires cause 
major changes in forest cover spreading smoke to almost the entire continent, for 
example, the number of hot spots increased in the Caribbean region in early 2020 and 
in South America  from August 2020. Combined images of the hot spots and smoke 
generated by the 2019 fires that some days darkened the sky in the city of São Paulo, 
Brazil, can be seen in Worldview. Similar events occurred in Corrientes, Argentina. The 
2020 drought affected the flows of the Paraná River creating large fires in this river delta 
vegetation. Forest modification has environmental, economic, social and political 
implications on a local, regional and global scale.  

https://earthobservatory.nasa.gov/images/147480/severe-drought-in-south-america
https://youtu.be/j3xQRH_d3Wc
https://bit.ly/3RHdgaZ
https://bit.ly/3TQz464
https://earthobservatory.nasa.gov/images/146355/reflecting-on-a-tumultuous-amazon-fire-season
https://go.nasa.gov/3RG7BSD
https://go.nasa.gov/3x2WlHX
https://earthobservatory.nasa.gov/images/147031/the-parched-parana-river


 

 

Fig. 3. Calculation and NDVI processed satellite images of the Paraná River Delta 

Changes in forest cover are easily detected by looking at a satellite image, but more 
detail can be analyzed by applying indices. The Normalized Difference Vegetation Index 
(NDVI) is the most commonly used, but there are several similar indices. The NDVI 
allows estimating the quantity, quality and development of vegetation based on the 
measurement of the radiation intensity of some bands of the electromagnetic spectrum 
that vegetation emits or reflects. The bands vary according to the type of satellite, but 
some imagers automatically generate the indices. High NDVI values indicate healthy 
vegetation, low values indicate that the vegetation is drying out (may be due to water 
stress, disease, fire, etc.).  

Knowing and monitoring land cover change is the first step in understanding and 
designing mitigation measures to prevent impacts. 

 
Guiding Research Questions 

● What is the impact of deforestation on ecosystems and people's lives? 
● What human activities impact large-scale deforestation?  
● How do fires impact deforestation? How far does smoke from fires spread and 

how does it impact other ecosystems and nearby cities? 
● How can deforestation and fires be monitored? 
● How does NDVI vary in forest patches and other areas (crops, urbanization, etc.) 

during different seasons of the year? 
● How does land cover change in the short and long term? 

Scientific Concepts 

● Ecosystems 

● Deforestation 

● Land cover 

● Crops 

● Electromagnetic spectrum 

● Satellite Images - Spectral Bands - NDVI Index 

 

https://gisgeography.com/ndvi-normalized-difference-vegetation-index/
https://eos.com/blog/vegetation-indices/


 

Materials and tools 

1. ArcGIS StoryMaps https://storymaps.arcgis.com  
2. Esri Living Atlas – Land Cover Explorer 

https://livingatlas.arcgis.com/landcoverexplorer  
3. Satellite images of: 

Case 1. Rondônia, Brazil:  

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (1984 and 2022 comparison)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter   

● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 9 Aug. 2021 

 

Case 2. Santa Cruz de la Sierra, Bolivia:  

● Google Map - Location  
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021) 
● Wordview (comparison 1986 and 2021)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter  
● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 26 Sep. 2021 

 

Case 3. São Félix do Xingu, Brazil: 

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (1984 and 2022 comparison)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter 
● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 23 Aug. 2022 

 

Case 4. Salta, Argentina: 

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (comparison 1986 and 2022)  

https://storymaps.arcgis.com/
https://livingatlas.arcgis.com/landcoverexplorer
https://www.google.com/maps/@-10.1663385,-62.9332147,318114m/data=!3m1!1e3
https://earth.google.com/web/search/Rondonia/@-10.08872188,-62.64762407,142.87827287a,527565.1553189d,35y,0h,0t,0r/data=CjsiJgokCduxgMJh-TJAEeQSwVbS4TJAGRyP9L2Bh1jAIWoDRDy4k1jAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3TbC1wc
https://go.nasa.gov/3qoLXGO
https://browser.dataspace.copernicus.eu/?zoom=9&lat=-11.91317&lng=-60.52134&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2FNFjhQU3%2BryMcbc4lsrxXW3b68ZI%2Few03xgqk98wRjNXQe8ApxjWq%2BD45ZeCvqX1wcGGjwKXF6I21023wWbum7jK7ku2xP79NM8DARwzdA4%2FQS6Ns67qAH&datasetId=S2_L2A_CDAS&fromTime=2021-10-14T00%3A00%3A00.000Z&toTime=2021-10-14T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=14&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=9&lat=-10.48376&lng=-62.54517&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18ja5J0dq%2FaJ5r%2BvliLBCLIViWAnySweVOyY%2BUbQARgfs5DXiDeGSyT550p6ctwgSXApO8KDbIFveHhOh8gBimcYpvirOlb8gbE1eNhzQyZ4JPGqgp0pG%2FV&datasetId=S2_L2A_CDAS&fromTime=2021-01-25T00%3A00%3A00.000Z&toTime=2021-01-25T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=9&lat=-10.48376&lng=-62.54517&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2FDhtx%2FxJHX0pszTAM127aElzBliKvpmrSQe0hXr1YI9PSNjZzeLvnKOIj%2FLALTxPhZk7URvILFTUjK22L0hds9xDxVZByxXeARmj2BJUOIWOOhFXxARMsz&datasetId=S2_L2A_CDAS&fromTime=2022-05-25T00%3A00%3A00.000Z&toTime=2022-05-25T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=9&lat=-10.48376&lng=-62.54517&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2Fj%2BslfbR2TKGxKWdfsRkEahcRHof2lNPNec1Pod7t7SFgUWEn3tV70exxrUPHO3OICL4Z%2BOWvcu9ZeKN2bCvtnodhZOUCGZzyKrz4%2FhNZZ9QgVt5X4%2Bo1%2B&datasetId=S2_L2A_CDAS&fromTime=2022-08-03T00%3A00%3A00.000Z&toTime=2022-08-03T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3euzZIZ
https://firms.modaps.eosdis.nasa.gov/map/#d:2022-09-07..2022-09-08,2022-09-07;@-62.2,-10.3,8z
https://go.nasa.gov/3RtKSte
https://www.google.com/maps/@-16.7641443,-62.6819402,18935m/data=!3m1!1e3
https://earth.google.com/web/search/Santa+Cruz+de+la+Sierra/@-16.78750397,-62.66491821,271.82339743a,67777.0619229d,35y,0h,0t,0r/data=CjsiJgokCVvOof9UxjDAES6LnFfgxzDAGXJhQYcEVU_AIcWTQF2ZVk_AOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3fFIHoW
https://go.nasa.gov/3KTcjKG
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-16.76449&lng=-62.63521&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BtPkKwUoyo%2Bemm5zoh5oVcCMm7BZUG21CkCAsaQnErq2iFaD80EbWJzuoihyyeVOMXtQg3RJebaDucWvSaz%2BY1JQWSQljcqruFsLcW6x2MaXpXPqmYw1JN&datasetId=S2_L2A_CDAS&fromTime=2021-10-19T00%3A00%3A00.000Z&toTime=2021-10-19T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-16.76449&lng=-62.63521&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX185arKyol%2F6ZLmbvkRdxh6lryD%2Fn5U6X%2FglyoOVcdZUlHJzTOiVdJewaVg0yBnpLbkRXWn%2B%2FCgMtF6sZ6bqFGi%2BuLCXAzxFQmf5aw0J2KnB0v6vSPX%2BmgNI&datasetId=S2_L2A_CDAS&fromTime=2022-01-12T00%3A00%3A00.000Z&toTime=2022-01-12T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-16.76449&lng=-62.63521&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX19laaklkif1ZeKs%2FeZ6o8l4l7U1%2BcsE0LdWMYwlWlyB%2BCSdgaj3ZTm7pdznMlEc2ZuVxAdbsmi%2FPXX3dvFeaFkzjqMbe3ZvNdixdnt5oZq975kQfAjAQYIZ&datasetId=S2_L2A_CDAS&fromTime=2022-06-16T00%3A00%3A00.000Z&toTime=2022-06-16T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-16.76449&lng=-62.63521&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BKphDYApbaDaR20BPLbkmvfNt3D4SToPVhg0bWlfcIe2FrpEcG0aroefqSiQUlav3In1aisYe85DuKR1us5WgqWxe4qk81XgfFofdm50yYJIS5GglSG8Wk&datasetId=S2_L2A_CDAS&fromTime=2022-07-26T00%3A00%3A00.000Z&toTime=2022-07-26T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3d1B0YF
https://firms.modaps.eosdis.nasa.gov/map/#d:24hrs;@-62.7,-16.6,11z
https://go.nasa.gov/3esxQNX
https://www.google.com/maps/@-6.4641751,-52.1727126,188209m/data=!3m1!1e3
https://earth.google.com/web/search/S%c3%a3o+F%c3%a9lix+do+Xingu,+Brasil/@-6.55484778,-52.00127347,344.09028805a,205955.87793823d,35y,0h,0t,0r/data=CjsiJgokCWx2Isv6lzDAERazQUYH-zDAGQe2popXIk_AIflnsongh0_AOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3TbP0OP
https://go.nasa.gov/3QomeZO
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-6.61297&lng=-52.1059&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18nbs5uXgcQtQc2E4oi2XZKHV1hAJ5ek1f7QUD3hi6TpGkgEa3SVVfpA8V8Yre7ui5lRpksi1CPVS%2F4RlABJ7UmYe%2Fv8av3LrkTnXAYOFFc0hOryE4I2foE&datasetId=S2_L2A_CDAS&fromTime=2021-11-24T00%3A00%3A00.000Z&toTime=2021-11-24T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-6.61297&lng=-52.1059&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX19EraRKtgGrjKVGx5RqzqRzNUudNg1tMBS1GucNplyPGi1a42wI%2Fu78SJNUuoUkKpmkELBuwVGkXR7OOJ%2BQRhh8wUSx8b9mBkk90AwIF%2Fe1rLwf9O3UFg8Y&datasetId=S2_L2A_CDAS&fromTime=2022-01-23T00%3A00%3A00.000Z&toTime=2022-01-23T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-6.61297&lng=-52.1059&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18PF0r2sPtj%2FNaYSUDMjde6sJnl0WRvOEKcRHrD%2BWcvgibioG5YfFY%2F1Siw8Vjq5GSgq9NNhvKW4PFndzFD5Rt%2Fuc3o5Lc3%2BQfYNkNBDDsdfVZvwTNrev9m&datasetId=S2_L2A_CDAS&fromTime=2022-06-27T00%3A00%3A00.000Z&toTime=2022-06-27T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-6.61297&lng=-52.1059&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18jNt88t9rDttKf2GbFFO1d5RBdd7w42wvtYhrjXVWwyMVIFMSItQxUKRW4lDVn8r%2BTLxB2BWwIopEGKOlSxHhBDfLopAheZdZ%2F%2FOb53bLst%2FaDxb%2Fk9XWJ&datasetId=S2_L2A_CDAS&fromTime=2022-07-27T00%3A00%3A00.000Z&toTime=2022-07-27T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3qqfSyu
https://firms.modaps.eosdis.nasa.gov/map/#d:2022-09-07..2022-09-08,2022-09-07;@-51.8,-6.5,9z
https://go.nasa.gov/3x9dAYc
https://www.google.com/maps/@-24.7984774,-63.7655851,34615m/data=!3m1!1e3
https://earth.google.com/web/search/las+lajitas,+salta,+argentina/@-24.79418785,-63.90584449,389.58778477a,68227.35854832d,35y,360h,0t,0r/data=CjsiJgokCc1rLysG2xfAEcq8gguPkhzAGcsCvm4Da0nAISJbhAZQlUrAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3T9kKEc
https://go.nasa.gov/3KY9iIZ


 

● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 
Winter  

● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 21 Aug. 2022 

 

Case 5. Yurimaguas, Peru: 

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (comparison 1985 and 2022)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter  
● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 15 Sep. 2016 

 

Case 6. Madre de Dios, Peru 

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (comparison 1986 and 2022)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter  
● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots)  
● Wordview (Smoke and heat sources) 22 Aug. 2022 

 

Case 7. Paraná River Delta, Argentina - Fires: 

● Google Map - Location 
● Google Earth (Sequence 1985 to 2022)  
● GFW tree cover loss (2001 to 2021)  
● Wordview (comparison 1986 and 2021)  
● Copernicus Browser - NDVI (seasonal changes): Spring, Summer, Autumn, 

Winter  
● GFW fire alerts (3-month periods)  
● NASA FIRMS - fire alerts (hot spots 30 Dec. 2021)  
● Wordview (Smoke and heat sources) 19 Aug. 2022 

 

What and how to do it 

- Beginning 

Show your students the GFW map of forest loss in Latin America and the Caribbean.  

https://browser.dataspace.copernicus.eu/?zoom=12&lat=-24.8661&lng=-63.73864&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BM6YG4P%2Bqnt9WBpUgs9bRxx8tuG4Ldn4fRKs04KESEOiszJeFW0zCmWHhZnFlfCFUCWQqMwaRkg9sumsg1ZJTaaJUzM1BPNfBOYCTbX25sm6mjiUCRgyZ8&datasetId=S2_L2A_CDAS&fromTime=2021-10-24T00%3A00%3A00.000Z&toTime=2021-10-24T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-24.8661&lng=-63.73864&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2FpXimVUy8V81WTAEWMo0cHZPEJO2FuB%2BUzuSPTJt6tSZTGF8n6l7TES472mPoODw%2F5v34reQfNybn40o3ed3nFWCYYQNzpEIhBY8OlPymvvNXveRmsi1x5&datasetId=S2_L2A_CDAS&fromTime=2022-01-22T00%3A00%3A00.000Z&toTime=2022-01-22T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-24.8661&lng=-63.73864&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2Fb2NIfue%2B4lzW37547dmxkbf50HPAalycsp1PCSXTDu5QiGJWkxTZbdsM8FE4mi8sr2Nu5ENoSJcqmt0SlszM5xHsHJ4xLjzkEu76k06JCr1W5dwsef7p6&datasetId=S2_L2A_CDAS&fromTime=2022-05-17T00%3A00%3A00.000Z&toTime=2022-05-17T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-24.8661&lng=-63.73864&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX191XB%2F76tD6G1RS2tfi8h4vI8ELanS8TkRz783xTQCHHrCsIXUMwVJ2YYRX7aoKSBxgIB8q%2Fn47BkhWmY3qT8VqSQ8G5XnzMqg0gOwQSv0gEp9rGGUrx16Z&datasetId=S2_L2A_CDAS&fromTime=2022-07-31T00%3A00%3A00.000Z&toTime=2022-07-31T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3BrIYnp
https://firms.modaps.eosdis.nasa.gov/map/#d:2022-09-07..2022-09-08,2022-09-07;@-63.5,-24.8,10z
https://go.nasa.gov/3B58Fsu
https://www.google.com/maps/@-6.0994324,-76.1366275,13213m/data=!3m1!1e3
https://earth.google.com/web/search/-6.084956717354306,+-76.12835611365297/@-6.09170296,-76.13269644,189.72264514a,36450.96921162d,35y,0h,0t,0r/data=CjsiJgokCe3TpW42mTjAEajrMREX_TjAGWiylvDxvU_AIaAR_V79FFDAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3DHPUN7
https://go.nasa.gov/3TU6mRM
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-6.14095&lng=-76.10186&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX19N223QFkr5SpNCEffJ8TOVEKO5DoriWvqhNe1Qq8uCrU%2FYa2g7jh7bP2Nt5MXHMgsRlAEcObwca4EKWvlndS6MypSXiDZMVJnOrki3erwo4ukRoxw7bm2S&datasetId=S2_L2A_CDAS&fromTime=2020-01-04T00%3A00%3A00.000Z&toTime=2020-01-04T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-6.14095&lng=-76.10186&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2F6U%2BNNwuN%2FrTFN0QQHrz8E8aEKUacu32oDmzgOaKT5FqRjde%2BrxBGQgOpmezFvT%2Fk%2BPVMHN2t3WxCAxVBe1EvM6lqJuTAnnaekj1BjoeqnlNkXvOpn01d7&datasetId=S2_L2A_CDAS&fromTime=2020-05-28T00%3A00%3A00.000Z&toTime=2020-05-28T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-6.14095&lng=-76.10186&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2F2aGAnpdlVpO0C5YPqaL1LXAC7BonYEKOtnV%2Bj5n7SgySiOMxyHk3c8UKW0Tl7j9I1rdOusrmwyA%2FaheR%2BzY59yaJm%2Fy77S49qJH5UdsjEW62jPtkwJxUR&datasetId=S2_L2A_CDAS&fromTime=2019-09-26T00%3A00%3A00.000Z&toTime=2019-09-26T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=12&lat=-6.14095&lng=-76.10186&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2B0GImPHhyhYNWwUvFmk6guh1Vsb3yIfcEIakDCfHfmVmDiNXcYcMbaiXijINMdbGrU4MPfZsUBZ0IgMC48cYXqyDC70lAMIe9KKgDi1D5Iayc9ZUeYL%2Fjo&datasetId=S2_L2A_CDAS&fromTime=2020-08-26T00%3A00%3A00.000Z&toTime=2020-08-26T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3KXeblD
https://firms.modaps.eosdis.nasa.gov/map/#t:adv;d:2022-07-23..2022-08-11;@-76.1,-6.1,11z
https://go.nasa.gov/3x9PzjQ
https://www.google.com/maps/@-12.8959659,-70.5075185,49615m/data=!3m1!1e3
https://earth.google.com/web/search/Madre+de+Dios,+Per%c3%ba/@-12.79690721,-70.1972763,253.31990342a,130028.92829943d,35y,0h,0t,0r/data=CjsiJgokCTcE5RNP8xfAERfPhF5iyBjAGbVi6wRc-1LAIRayoxqgFVPAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://bit.ly/3FRiHl4
https://go.nasa.gov/3evVJnX
https://browser.dataspace.copernicus.eu/?zoom=11&lat=-12.82115&lng=-70.25054&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18dObGu%2FxZC1L0c3Ic%2FmdaWV3F0TCHUWDtpflMGxtlTtQiJNlIPNJAPa8kbmuIF2khf64QBDFAsp5ID5XqLsr2Pt5Pv9Yxohz2Nb6l0SeY6IK86tSi18V9H&datasetId=S2_L2A_CDAS&fromTime=2021-10-21T00%3A00%3A00.000Z&toTime=2021-10-21T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=11&lat=-12.82115&lng=-70.25054&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX19FH4GEqTNOV4xjqCTWWi%2Fz3NQ57yUrhpTbXdPtMaqhL5QcaGswQ%2FyY5KzZWf8tbzpfcfy5wNM2whXmCe9X09G1g8P06DQ82VOhICsV9%2FOpzvsUhq6Sp3sg&datasetId=S2_L2A_CDAS&fromTime=2021-12-30T00%3A00%3A00.000Z&toTime=2021-12-30T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=11&lat=-12.82115&lng=-70.25054&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2F5yaiCjEvY3lQuTvke6zpwlLS5%2BeROAM1ptUWfH5OvGLyBYRIo41HerUTRRkbDBzKI0RHT1aaRoHAjrUc6ioYUZjiT%2BtLML64cseFDi4pKbcVQ835GTa0j&datasetId=S2_L2A_CDAS&fromTime=2022-04-19T00%3A00%3A00.000Z&toTime=2022-04-19T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=11&lat=-12.82115&lng=-70.25054&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX18K4D2%2F3stQhOP5DHwP%2B%2FJ%2BQNWqtTfDRmtM1hGZS45E9nzpmq8XX%2FCCz1jHN4PXwKBMhADbpOGreQ2BSIbWSO4koIqLOVVjF91SWKuG5uUBaqDqY2UErJQr&datasetId=S2_L2A_CDAS&fromTime=2022-07-28T00%3A00%3A00.000Z&toTime=2022-07-28T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3d328qj
https://firms.modaps.eosdis.nasa.gov/map/#d:24hrs;@-69.7,-12.9,9z
https://go.nasa.gov/3BtUHC5
https://www.google.com/maps/@-34.2554365,-58.3735219,200119m/data=!3m1!1e3
https://earth.google.com/web/@-34.42083467,-58.07940142,-31.21492561a,215635.85212d,35y,360h,0t,0r/data=ChM6DQgBEQAAAAAAAPA_IAFCAggBOgMKATBCAggASg0I____________ARAA?authuser=0
https://bit.ly/3Ub9dFL
https://worldview.earthdata.nasa.gov/?v=-60.261104717699126,-34.620767138827254,-57.442615233953106,-33.35024492623237&l=HLS_S30_Nadir_BRDF_Adjusted_Reflectance,HLS_L30_Nadir_BRDF_Adjusted_Reflectance,Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=false&l1=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,Landsat_WELD_CorrectedReflectance_Bands743_Global_Monthly(hidden),Landsat_WELD_CorrectedReflectance_Bands743_Global_Annual,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg1=false&ca=true&cv=54&s=-121.969,37.7795%2B-62.4924,-16.6133%2B-56.1629,-34.8742&t=2021-12-24-T14%3A00%3A00Z&t1=1986-08-24-T02%3A24%3A56Z
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-34.22228&lng=-58.49574&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BH0Cn9wHh15CtxYAWvj%2BOO7rEzYUhyMY23i%2FUgAGzgT%2BNKl%2FX%2FwWmJyFjpKYHCwafnn6%2BoHZZI9xqjWmLDYs5n9S%2B%2FlEGtvwLZcSY5QH7YsOMVUgSSOwYr&datasetId=S2_L2A_CDAS&fromTime=2021-11-19T00%3A00%3A00.000Z&toTime=2021-11-19T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-34.22228&lng=-58.49574&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2FF7QNrkFncUEZH3UAHK%2FGVdrmxRcdW3KMG63IHbYzYlPodStexLkmpqdwUO%2BPkgohXh4OMBQ86pSXkudqQXej9iy8VDjfxrWeb0nJA9UWPndt74YVcFKtV&datasetId=S2_L2A_CDAS&fromTime=2022-02-02T00%3A00%3A00.000Z&toTime=2022-02-02T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-34.22228&lng=-58.49574&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BvVQbkl5W%2BxVCkpVULVpo%2Bgvy2akQ84L%2BpHBHX9T9seqYq2JFlwyyrSiYwtzMn3urjqpwS%2F6UArdUcnNT09JNC%2FaXUq%2FBbXjRtf0VRsUV7AVq%2BuaOE%2BuCx&datasetId=S2_L2A_CDAS&fromTime=2022-05-18T00%3A00%3A00.000Z&toTime=2022-05-18T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://browser.dataspace.copernicus.eu/?zoom=10&lat=-34.22228&lng=-58.49574&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2FtPNhyRs0vWUZZdNtM93G3yBs2HVFXNvIOYWDzTwBgmiooKRj5hF5eWfnXvfcKC3XXU97208sGsGTKygoucCzn%2BtDZ0jHUzbdqG3X4z5BXwA7lfz0zuRlS&datasetId=S2_L2A_CDAS&fromTime=2022-08-01T00%3A00%3A00.000Z&toTime=2022-08-01T23%3A59%3A59.999Z&layerId=3_NDVI&demSource3D=%22MAPZEN%22&cloudCoverage=23&dateMode=SINGLE
https://bit.ly/3RtFt5q
https://firms.modaps.eosdis.nasa.gov/map/#t:adv;d:2021-12-29;@-57.7,-34.5,8z
https://go.nasa.gov/3TTmeUx
https://bit.ly/3B5dJgs


 

Show the changes from 2001 to 2021 (by clicking on the years in the legend on the 
left of the screen). 

Ask your students to note the years of greatest forest loss. They can zoom in on the 
map to see some sites in more detail. 

Ask your students to suggest hypotheses about possible causes of deforestation. 

 

- Development  

1. Ask your students to read the introduction to this activity and make a concept 

map with the information. 

2. Divide the class into student groups and assign one case study to each group. 

Tell your students: 

a. Look at the current satellite image on Google Map. What do you see in 

that image (cities, forest, plantations, roads, rivers, lakes, etc.)? What type 

of cover do they correspond to (Urban, Suburban, Roads, Forest, 

Grasslands, Crops, Bare Soil, Water, etc.)?  

b. Refer to the Copernicus Global Land Cover to characterize the land cover 

type. Are there any changes between 2015 and 2019 for the analyzed 

region? 

c. Open the Google Earth sequence and observe the changes in each year. 

Note the changes. What pattern of deforestation do you observe for that 

location? 

d. Analyze the same in the GFW (Global Forest Watch) sequence. In which 

years did the most deforestation occur? What do you suppose was the 

cause (establishing areas for agriculture and urbanization, cattle raising, 

gold prospecting, fires, etc.)? 

e. Compare Landsat images (old and current). Record the observed 

changes.  

f. What seasonal changes are observed in EO Browser images processed 

with the NDVI index? Consider crops and forest patches.  

g. Consult fire occurrences in GFW, NASA FIRMS and Wordview. Has the 

area under analysis had fire alerts? Do they intensify at any time of the 

year? What is the fire trend at this site? Has it suffered large fires at any 

given time? Is it affected by smoke from nearby fires? 

3. Ask your students to develop a presentation on the case study. They can make 

a story with maps (using ArcGIS StoryMaps), or a presentation with slides. 

4. Bring all the groups together and ask them to explain the cases they analyzed 

and compare the similarities among such cases. 

5. Complete the conceptual map with the impacts observed in each case and their 

ecological effects. 

6. If there are forests in your area, you can use the same tools to analyze their 

condition and changes over the last few years. You can get more information and 

statistics from GFW (Global Forest Watch) and supplement it with field 

measurements. 

- Closing  



 

Due to the relevance of this problem, it is important to develop outreach activities. 

Students can develop a story with maps (Story Map), a video, or flyers to post on 

social networks summarizing the analyzed cases and highlighting the importance of 

their conservation. 

 

 

Frequently Asked Questions 

Where can I find satellite images? - Worldview - EO Browser - Google Earth - Google 
Map 

Where do I find information on forest cover loss? GFW has information on primary forest 
cover loss and gain. 

Where can I look up fires? - NASA Firms - GFW Fires - Worldview 

Suggested resources for further information. 

As an extension of this activity, students can consult satellite images from different dates 

and locations to explore other sites where large-scale deforestation has occurred. 

Worldview and Google Earth store images dating back to the 1980s. In addition, Global 

Forest Watch collects a wealth of information on forests and the problems of 

deforestation, fires, plantations, etc. that can be used to supplement research. 

Other Resources: 

Tutorials for: Worldview, Story Map, Copernicus Browser 
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