7. * COMITE ACADEMICO PEDAGOGICO GLOBE LAC

Forests
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Overview

Satellite images, satellite data and maps are analyzed to characterize forests (tropical,
subtropical, temperate and mangrove forests) and urban parks, and to establish
differences and similarities. Students analyze cases of different types of forests and
parks in Latin America and the Caribbean. Extensions of the activity are suggested by
taking field measurements to supplement the satellite information.

Time

4 or 5 classes

Prerequisites

Basic knowledge of ecosystems, photosynthesis, 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 environmental conditions that allow the development of different types
of forests, and the trends of short and long term changes in the interrelationship among
the spheres of the Earth System.

Student Outcomes



e Students will identify the main types of forest cover in satellite images

e Students will characterize the environments where different types of forests grow
and compare them with urban parks.

e Students will analyze changes in forest cover and tree height through the use of
satellite images.

Background

Currently, almost a third of the planet's surface is covered by forests. The 2020 FAO
report indicates that the greatest extension is occupied by tropical forests with high
biodiversity, followed in extension by the boreal forest, then the temperate forest and
finally, the subtropical forest. The Latin America and the Caribbean forests are
megadiverse and, according to the latest estimates, are home to approximately 49% of
the world's tree species diversity (Cazzolla Gatti, et. al, 2022). Fig. 1.
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Fig. 1. Tree species richness

Conducting forest inventories to know the existing biodiversity in forests is useful
because: a) It helps to infer the evolutionary mechanisms that generated the diversity
and to predict how these same mechanisms will develop in the future. 2) It helps to
evaluate which systems can be more resistant to global change. 3) It allows us to know
the rare species and their vulnerability to extinction risk in order to manage biodiversity
preservation. 4) It allows understanding total species assemblages to quantify the
impacts of regional conservation efforts and improve the ability to predict extinctions.

People who live far from forests are not likely to think of them when they pour themselves
a glass of water or watch the rainfall in city parks. But forests near and far affect daily life
far more than most people realize. In large cities, the benefits of urban trees in reducing
stress, sequestering carbon, cleaning and cooling the air are increasingly recognized,
but the benefits of distant forests (in regulating global climate, water quality and
availability, biodiversity benefits essential to health, people's quality of life, and others)
are not always considered. The Cities4Forests initiative summarizes the benefits that
forests provide to cities at three scales: internal, near and distant to help cities conserve,
restore and sustainably manage their forests. Fig. 2. In addition to the services


https://cities4forests.com/
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mentioned above, forests provide global consumer products such as latex, cork, fruits,
nuts, timber, fibers, spices, oils, natural resins and medicines, among others.
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Fig. 2. Benefits provided to cities by the three levels of forests and their
contribution to the achievement of the SDGs. Source: Cities4Forests (Wilson, et. al,
2022) https://www.wri.org/insights/forests-benefit-cities

The trees in the cities, with their shade, help to reduce the heat island effect. Many trees
are used in parks and plazas, in some cases with artistic and recreational designs such
as the labyrinths found in most of Latin America and the Caribbean: Labyrinth of
Apaneca, El Salvador, Labyrinth in Ancon, Peru, Labyrinths Borgeano, Patagonian and
Las Toninas, Argentina. But there are also other designs that can only be seen from the
air, such as the Guitar-shaped park built with 7,000 trees near the city of General Levalle,
Argentina. Another curiosity about trees is their height and, especially, their long life.
Some forests are home to very old trees that have managed to survive diseases, fires,
droughts, etc. In the Andean-Patagonian forests live the araucaria (Araucaria araucana)
with some specimens that are over 1000 years old. In the city of Santa Maria del Tule,
Oaxaca, Mexico, there is the Tule Tree, a specimen of Montezuma Cypress (Taxodium
mucronatum) whose estimated age is close to 2000 years. In the Los Alerces National
Park in Argentina is the larch (Fitzroya Cupressoides) called "El Abuelo" (The
Grandfather) with 2600 years old. In Brazil, near Sao Paulo, there is Jequitib4-rosa
(Cariniana legales) also called "Patriarca da Floresta", approximately 3,020 years old.
Although it seems incredible, these trees have been widely surpassed by another larch
(Fitzroya cupressoides), even older, called "El Gran Abuelo" (The Great Grandfather)
which is found in the Alerce Costero National Park in Chile and its estimated age is of
5484 vyears. Old trees are extremely useful because they allow us to know the
environmental conditions of the site where they grow, such as temperature, precipitation
and competition with others. Valuable environmental records and past events remain in
their growth rings. If they have survived a fire, marks are left between the rings. The
formation of a growth ring begins in spring and ends when temperatures drop again in



https://www.wri.org/insights/forests-benefit-cities
https://www.google.com/maps/place/Laberinto+de+Apaneca/@13.8592689,-89.8087901,108m/data=!3m1!1e3!4m5!3m4!1s0x0:0x4791451beda9d64d!8m2!3d13.859584!4d-89.8082571
https://www.google.com/maps/place/Laberinto+de+%C3%A1rboles+en+Anc%C3%B3n/@-11.7923156,-77.1435889,192m/data=!3m1!1e3!4m5!3m4!1s0x0:0xcdf093365224f158!8m2!3d-11.792336!4d-77.1432237
https://www.google.com/maps/place/Borges+Labyrinth/@-34.6561573,-68.2385977,111m/data=!3m1!1e3!4m5!3m4!1s0x0:0xed3f3c33e9cd786d!8m2!3d-34.6561695!4d-68.2383304
https://www.google.com/maps/place/Laberinto+Patagonia/@-42.0958696,-71.5413315,176m/data=!3m1!1e3!4m5!3m4!1s0x0:0xbf3cafdcc594e5f7!8m2!3d-42.096025!4d-71.540557
https://www.google.com/maps/place/Laberinto+Las+Toninas/@-36.4792853,-56.6981114,147m/data=!3m1!1e3!4m5!3m4!1s0x959c1176f0cdc7e5:0xae50629a49370981!8m2!3d-36.4800701!4d-56.6974622
https://www.google.com/maps/place/Estancia+La+Guitarra/@-33.8672895,-63.9843208,606m/data=!3m1!1e3!4m5!3m4!1s0x0:0xf392166486f0fa61!8m2!3d-33.867647!4d-63.9863767
https://www.google.com/maps/place/Santa+Mar%C3%ADa+del+Tule,+Oaxaca,+Mexico/data=!4m2!3m1!1s0x85c72459a16b4d85:0xa3318d5b9eede37c?sa=X&ved=2ahUKEwjbsNuazq78AhX1uJUCHcpyAWMQ8gF6BAhxEAE
https://www.nationalgeographic.com/photo-of-the-day/media-spotlight/mexico-cypress-montezuma-tree
https://youtu.be/_dzkTKsd4z8
https://en.wikipedia.org/wiki/Vassununga_State_Park
https://www.nationalgeographic.es/medio-ambiente/2022/06/cual-es-el-arbol-mas-antiguo-de-la-tierra-y-sobrevivira-al-cambio-climatico
https://www.science.org/content/article/world-s-oldest-tree-growing-ravine-chile
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the fall. In the growth period, a wide light ring remains and, in the cold stage, a narrow,
dark ring remains. By counting these rings it is possible to know the age of the tree, but
also the changes in the thickness of the rings indicate a response to climate variability;
for example, if there is water scarcity, the growth ring will be narrow, and in wet years, it
will show wide rings. Climatology uses tree rings to study interannual variability in past
climates and large-scale climate forcings such as ENSO (EI Nifio-Southern Oscillation)
and PDO (Pacific Decadal Oscillation). In hydrology they are used for reconstructions of
river flows, floods and water tables. In ecology, they are used to study population
dynamics, age structure in a forest, temporal and spatial patterns of species
establishment and disturbances, such as fires. In geomorphology, they are used to date
glacial retreat, landslides, volcanic eruptions and earthquakes. Forests that lived in
earlier geological eras and are now petrified have provided important information for
reconstructing the Earth's past at some sites. Petrified forests have been found in
Argentina, Peru, Brazil and even in Antarctica.

Loss of water vapor Sea-level rise
The Amazon’s tree canopy releases most of the rainforest’s water vapor, Mangrove forests buffer many of the world's shorelines
key to Earth’s greatest water recycling ecosystem. If too many trees die but need to survive. i
of heat and drought, the system could collapse. them off from that vital resources
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National Geographic Magazine. Online Edition. https://on.natgeo.com/3VutLIt

Fig. 3. Impact of water vapor loss and sea level rise on trees.

Climate change is currently affecting the growth of trees; for example, heat waves and
droughts cause greater water loss through transpiration, stomatal closure, and requires
greater demand from the soil. The dry soil retains moisture and stresses trees that are
unable to access it, even causing death. Under stress conditions, trees are more
vulnerable to diseases caused by pathogens, and offer little resistance to insect pest
attack. In the Amazon, tree transpiration creates clouds that produce precipitation of
more than half of the water in the same place. The loss of water vapor due to prolonged
droughts could cause this system to collapse. Mangroves need freshwater to survive and
sea level rise is affecting them (Fig. 3).

Forests are capable of storing significant amounts of carbon in their biomass, as well as
in dead wood, litter and soil. Monitoring tree health and the changes in: a) forest cover
(whether gradual by species succession or abrupt by fire, deforestation), b) biomass
density, its response to seasonal changes (such as green intensity, impacts of droughts
and floods), c) its growth in height and diameter allows detecting trends and establishing
management plans to conserve them in the future. Field measurements combined with
the use of satellite data improve knowledge of forest conditions, the changes in forest
cover, the anthropogenic impacts and those caused by climate change, among others.


https://www.argentina.gob.ar/parquesnacionales/bosquespetrificados
https://www.nationalgeographic.com.es/naturaleza/arboles-petrificados-peru-revelan-historia-primigenia-sudamerica_17034
https://www.nationalgeographic.com.es/ciencia/descubren-brasil-asombroso-bosque-fosilizado-hace-290-millones-anos_18405
https://www.livescience.com/60944-ancient-fossil-forest-discovered-in-antarctica.html?utm_source=twitter&utm_medium=social#?utm_source=twitter&utm_medium=social&utm_campaign=2016twitterdlvrit
https://www.nationalgeographic.com/magazine/article/forests-future-threatened-heat-drought-feature
https://www.nationalgeographic.com/magazine/graphics/an-illustrated-guide-to-how-heat-and-drought-are-killing-trees
https://bit.ly/42UFBkt
https://bit.ly/3ARcXV0
https://bit.ly/3VdP1mT

For example, measuring tree height improves the estimates of how much carbon is
stored in large forests, and field measurements help to verify data and improve models.
In addition, field measurements can detect causes of changes such as tree mortality,
degradation due to diseases or insect attacks, etc.

Guiding Research Questions

N

Why are/aren't there trees in my local environment (perhaps because the
environmental conditions are optimal, or on the contrary, the place is too dry, cold
or windy)? Are the trees native or exotic?

What animals use the trees around me?

What factors affect tree growth in my locality? Are environmental conditions
changing in my environment? How will tree growth be affected in the future?
What is the impact of the trees in your city: how does the surface temperature
decrease in the shaded area under the tree? How much does the brightness
change in the shade and in the sun?

Is the approximate age of the trees in your locality known?

Were there forests in your locality? Are there fossils of petrified trees?

Scientific Concepts

Ecosystems. Tropical, subtropical and temperate forests.
Land cover

Carbon cycle

Satellite images

Materials and Tools

ArcGIS StoryMaps https://storymaps.arcgis.com/

State of conservation of natural World Heritage sites

FAO (2020). Global Forest Resources Assessment 2020. Key findings. - Map: Global
Forest area by climate zones, 2020. P. 3

Consult satellite information data of different types of forests:

Case 1. Tropical forest. State of Amap4, Brazil:

Google Map - Location

Google Earth (Sequence 1985 to 2020)
Total precipitation per month.

Surface temperature - Monthly average

Soil moisture. Monthly average - 0 to 10 cm.
Tree cover. Gain and loss.

Tree canopy height - GEDI Data

Overall tree height 2020

Changes in tree height between 2000 and 2020.
Biomass density of tree canopy cover
Protected areas

Biodiversity

Case 2. Subtropical forest. Araucarias National Park, Santa Catarina, Brazil:


https://storymaps.arcgis.com/
https://worldheritageoutlook.iucn.org/
https://www.fao.org/3/CA8753EN/CA8753EN.pdf
https://bit.ly/3GdTP5B
https://earth.google.com/web/search/Amap%c3%a1,+Brasil/@1.92532224,-51.91937136,543.04693622a,1189390.58301061d,35y,0h,0t,0r/data=CjsiJgokCXb1_mz0gxVAEYo9hZdL3QdAGe6jl3zNBknAIf5PpVnmYkvAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-63.83443535889958,-5.141430275181575,-41.90659698006547,4.606179129159527&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-63.38325300105073,-4.767488285463994,-42.352087584318625,4.581521966192701&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://worldview.earthdata.nasa.gov/?v=-63.38325300105073,-4.767488285463994,-42.352087584318625,4.581521966192701&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjoxLjY1NDY0NDgxNjU0MzY2NywibG5nIjotNTEuNzIxOTc4NDE0ODUwMjh9LCJ6b29tIjo2LjI1NjUzMjM3NjExMDU1Nn0%3D
https://bit.ly/3jR2Muh
https://nlang.users.earthengine.app/view/global-canopy-height-2020
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://bit.ly/3GcRqIw
https://bit.ly/3Ci2l2g
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=6.547110313443321&lat=1.6855413506624881&lng=-51.92078532032702&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
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Google Map - Location

Google Earth (Sequence 1985 to 2020)
Total precipitation per month

Surface temperature - Monthly average

Soil moisture. Monthly average - 0 to 10 cm.
Tree cover. Gain and loss.

Tree canopy height - GEDI Data

Overall tree height 2020

Changes in tree height between 2000 and 2020.
Biomass density of tree canopy cover
Protected areas

Biodiversity

Case 3. Temperate forest. Corcovado National Park, Chile:

Google Map - Location

Google Earth (Sequence 1985 to 2020)
Total precipitation per month

Surface temperature - Monthly average

Soil moisture. Monthly average - 0 to 10 cm.
Tree cover. Gain and loss.

Tree canopy height - GEDI Data

Overall tree height 2020

Changes in tree height between 2000 and 2020.
Biomass density of tree canopy cover
Protected areas

Biodiversity

Case 4. Mangrove forest. Panama City:

Google Map - Location

Google Earth (Sequence 1985 to 2020)
Total precipitation per month

Surface temperature - Monthly average

Soil moisture. Monthly average - 0 to 10 cm.
Mangrove cover 2016

Tree cover. Gain and loss.

Tree canopy height - GEDI Data

Changes in tree height between 2000 and 2020.
Biomass density of tree canopy cover
Protected areas

Biodiversity

Consult satellite information data of urban parks

Case 5. José Enrique Rodé6 Park, Montevideo, Uruguay

Google Map - Location

Google Earth (Sequence 1985 to 2020)
Total precipitation per month

Surface temperature - Monthly average



https://bit.ly/3QbXq8I
https://earth.google.com/web/search/parque+nacional+dos+araucarias,+Brasil/@-26.77751941,-51.93649031,924.52177753a,44753.88100111d,35y,-0h,0t,0r/data=CjsiJgokCbu4wRtf0hVAEd8hBe0MIvq_GYhJr2NkdkbAIbbKNIj3dE3AOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-63.2433,-31.8001765625,-40.7433,-21.7982234375&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-63.2433,-31.8001765625,-40.7433,-21.7982234375&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://worldview.earthdata.nasa.gov/?v=-63.2433,-31.8001765625,-40.7433,-21.7982234375&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotMjYuNzk4MDYyMTY1MTI1NDY1LCJsbmciOi01MS45NDU2OTY3MTY3NDEwOH0sInpvb20iOjEzLjA2MDE3NTA2NTY0NjU3NX0%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotMjYuNzk4ODA3MTUxMTUxNTksImxuZyI6LTUxLjk0NjIyMTM2NTEyMDEyfSwiem9vbSI6MTIuOTk3MjYxNDY4ODUxMjUxLCJjYW5Cb3VuZCI6ZmFsc2UsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoidW1kLXRyZWUtaGVpZ2h0Iiwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZSwibGF5ZXJzIjpbInVtZC10cmVlLWhlaWdodC0yMDIwIl0sInBhcmFtcyI6eyJoZWlnaHQiOiIyMCJ9fSx7ImRhdGFzZXQiOiJwb2xpdGljYWwtYm91bmRhcmllcyIsImxheWVycyI6WyJkaXNwdXRlZC1wb2xpdGljYWwtYm91bmRhcmllcyIsInBvbGl0aWNhbC1ib3VuZGFyaWVzIl0sIm9wYWNpdHkiOjEsInZpc2liaWxpdHkiOnRydWV9XX0%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMiLCJzZWFyY2giOiJwYXJxdWUgbmFjaW9uYWwgZGUgbGFzIGFyYXVjYXJpYXMsIGJyYSJ9
https://nlang.users.earthengine.app/view/global-canopy-height-2020
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotMjYuNzk0NDEzNjk2MzMyMjc4LCJsbmciOi01MS45NDIyNDIzNTA4Njg2fSwiem9vbSI6MTMuMzUwNzUzMDAyOTYxNDgzLCJkYXRhc2V0cyI6W3siZGF0YXNldCI6InRyZWUtYmlvbWFzcy1kZW5zaXR5Iiwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZSwibGF5ZXJzIjpbInRyZWUtYmlvbWFzcy1kZW5zaXR5Il19LHsiZGF0YXNldCI6InBvbGl0aWNhbC1ib3VuZGFyaWVzIiwibGF5ZXJzIjpbImRpc3B1dGVkLXBvbGl0aWNhbC1ib3VuZGFyaWVzIiwicG9saXRpY2FsLWJvdW5kYXJpZXMiXSwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZX1dfQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotMjYuNzk0ODUyOTQwNDE2MzM0LCJsbmciOi01MS45NDIxNDc2NTc1NDEwMn0sInpvb20iOjEzLjM1MDc1MzAwMjk2MTQ4MywiZGF0YXNldHMiOlt7ImRhdGFzZXQiOiJ3ZHBhLXByb3RlY3RlZC1hcmVhcyIsIm9wYWNpdHkiOjEsInZpc2liaWxpdHkiOnRydWUsImxheWVycyI6WyJ3ZHBhLXByb3RlY3RlZC1hcmVhcyJdfSx7ImRhdGFzZXQiOiJwb2xpdGljYWwtYm91bmRhcmllcyIsImxheWVycyI6WyJkaXNwdXRlZC1wb2xpdGljYWwtYm91bmRhcmllcyIsInBvbGl0aWNhbC1ib3VuZGFyaWVzIl0sIm9wYWNpdHkiOjEsInZpc2liaWxpdHkiOnRydWV9XX0%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D&mapPrompts=eyJzdGVwc0tleSI6ImFuYWx5emVBbkFyZWEiLCJzdGVwc0luZGV4IjowLCJmb3JjZSI6dHJ1ZX0%3D
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=12.729425533992442&lat=-26.801443131563026&lng=-51.9369279930317&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
https://www.google.com/maps/place/Corcovado+National+Park/@-43.3915193,-72.8779876,21070m/data=!3m1!1e3!4m5!3m4!1s0x961e335feb69f04f:0xafd838c3679030b4!8m2!3d-43.4491413!4d-72.6875529
https://earth.google.com/web/search/Parque+Nacional+Corcovado,+Chile/@-43.48032171,-72.7184186,1397.05926792a,29055.24571978d,35y,0h,0t,0r/data=CjsiJgokCVAlTq0jizjAEReRxoydmTzAGTpYAndAs0fAISv3JhCMPEzAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-75.25850799131393,-44.67850866080522,-69.63350799131393,-42.17802037955522&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-75.28284513608556,-44.69982182101497,-69.59205498127203,-42.17008776000802&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://worldview.earthdata.nasa.gov/?v=-74.5684064944404,-44.057585892726316,-70.34385483062046,-42.17964066091886&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotNDMuMzk2NjkyNjUwNTI3MDEsImxuZyI6LTcyLjg0NzQ4MTY4NjAwMTc3fSwiem9vbSI6MTAuOTMxOTA4ODc3NTkxMjk2fQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotNDMuNDAwMDk4MzA4NTM3Mjk1LCJsbmciOi03Mi44NDQ0OTI5NDAyNDI3fSwiem9vbSI6MTAuODY4OTk1MjgwNzk5OTEsImNhbkJvdW5kIjpmYWxzZSwiZGF0YXNldHMiOlt7ImRhdGFzZXQiOiJ1bWQtdHJlZS1oZWlnaHQiLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlLCJsYXllcnMiOlsidW1kLXRyZWUtaGVpZ2h0LTIwMjAiXSwicGFyYW1zIjp7ImhlaWdodCI6IjIwIn19LHsiZGF0YXNldCI6InBvbGl0aWNhbC1ib3VuZGFyaWVzIiwibGF5ZXJzIjpbImRpc3B1dGVkLXBvbGl0aWNhbC1ib3VuZGFyaWVzIiwicG9saXRpY2FsLWJvdW5kYXJpZXMiXSwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZX1dfQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMiLCJzZWFyY2giOiJwYXJxdWUgbmFjaW9uYWwgZGUgbGFzIGFyYXVjYXJpYXMsIGJyYSJ9
https://nlang.users.earthengine.app/view/global-canopy-height-2020
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotNDMuMzg2NTM1OTk2OTg3MzcsImxuZyI6LTcyLjgzOTA1NjAzNTY3NzR9LCJ6b29tIjoxMS4yMjI0ODY4MTQ5MTYwODcsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoidHJlZS1iaW9tYXNzLWRlbnNpdHkiLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlLCJsYXllcnMiOlsidHJlZS1iaW9tYXNzLWRlbnNpdHkiXX0seyJkYXRhc2V0IjoicG9saXRpY2FsLWJvdW5kYXJpZXMiLCJsYXllcnMiOlsiZGlzcHV0ZWQtcG9saXRpY2FsLWJvdW5kYXJpZXMiLCJwb2xpdGljYWwtYm91bmRhcmllcyJdLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlfV19&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotNDMuMzg2MjQ1NDg5MTcwNTMsImxuZyI6LTcyLjgzODgzMDM4Njk2NjE3fSwiem9vbSI6MTEuMjIyNDg2ODE0OTA2MjA1LCJkYXRhc2V0cyI6W3siZGF0YXNldCI6IndkcGEtcHJvdGVjdGVkLWFyZWFzIiwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZSwibGF5ZXJzIjpbIndkcGEtcHJvdGVjdGVkLWFyZWFzIl19LHsiZGF0YXNldCI6InBvbGl0aWNhbC1ib3VuZGFyaWVzIiwibGF5ZXJzIjpbImRpc3B1dGVkLXBvbGl0aWNhbC1ib3VuZGFyaWVzIiwicG9saXRpY2FsLWJvdW5kYXJpZXMiXSwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZX1dfQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D&mapPrompts=eyJzdGVwc0tleSI6ImFuYWx5emVBbkFyZWEiLCJzdGVwc0luZGV4IjowLCJmb3JjZSI6dHJ1ZX0%3D
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=11.012524772760663&lat=-43.39025141045706&lng=-72.85923278337849&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
https://www.google.com/maps/@9.0204933,-79.4288816,3580m/data=!3m1!1e3
https://earth.google.com/web/search/Panam%c3%a1/@9.01665102,-79.43377802,15.49338922a,11416.77961669d,35y,0h,0t,0r/data=CjsiJgokCRtSTW9qskXAEWDBqQiIyEXAGZDcNUV-JlLAIVvYxd52NVLAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-63.83443535889958,-5.141430275181575,-41.90659698006547,4.606179129159527&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-85.42677013368603,6.527965535593033,-74.17677013368603,11.528942098093033&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-56.1666,-34.9133%2B-79.4297,9.0182&t=2022-01-01-T03%3A26%3A34Z
https://worldview.earthdata.nasa.gov/?v=-85.4062625,6.510387410593037,-74.1562625,11.511363973093037&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-79.4297,9.0182&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0Ijo5LjAyNjY5NzAyMjgzNzM5MSwibG5nIjotNzkuNDM5MTk3ODM5Mjc4MjV9LCJ6b29tIjoxMy4zNTA3NTMwMDI5NjE0ODMsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoiZ2xvYmFsLW1hbmdyb3ZlLWV4dGVudCIsIm9wYWNpdHkiOjEsInZpc2liaWxpdHkiOnRydWUsImxheWVycyI6WyJnbG9iYWwtbWFuZ3JvdmUtZXh0ZW50LTIwMTYiXX0seyJkYXRhc2V0IjoicG9saXRpY2FsLWJvdW5kYXJpZXMiLCJsYXllcnMiOlsiZGlzcHV0ZWQtcG9saXRpY2FsLWJvdW5kYXJpZXMiLCJwb2xpdGljYWwtYm91bmRhcmllcyJdLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlfV19&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0Ijo5LjAyNjY5NzAyMjgzNzM5MSwibG5nIjotNzkuNDM5MTk3ODM5Mjc4MjV9LCJ6b29tIjoxMy4zNTA3NTMwMDI5NjE0ODMsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoidW1kLXRyZWUtaGVpZ2h0Iiwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZSwibGF5ZXJzIjpbInVtZC10cmVlLWhlaWdodC0yMDIwIl0sInBhcmFtcyI6eyJoZWlnaHQiOiIzIn19LHsiZGF0YXNldCI6InBvbGl0aWNhbC1ib3VuZGFyaWVzIiwibGF5ZXJzIjpbImRpc3B1dGVkLXBvbGl0aWNhbC1ib3VuZGFyaWVzIiwicG9saXRpY2FsLWJvdW5kYXJpZXMiXSwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZX1dfQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0Ijo5LjAyNjY5NzAyMjgzNzM5MSwibG5nIjotNzkuNDM5MTk3ODM5Mjc4MjV9LCJ6b29tIjoxMy4zNTA3NTMwMDI5NjE0ODMsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoidHJlZS1iaW9tYXNzLWRlbnNpdHkiLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlLCJsYXllcnMiOlsidHJlZS1iaW9tYXNzLWRlbnNpdHkiXX0seyJkYXRhc2V0IjoicG9saXRpY2FsLWJvdW5kYXJpZXMiLCJsYXllcnMiOlsiZGlzcHV0ZWQtcG9saXRpY2FsLWJvdW5kYXJpZXMiLCJwb2xpdGljYWwtYm91bmRhcmllcyJdLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlfV19&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0Ijo5LjAyNjY5NzAyMjgzNzM5MSwibG5nIjotNzkuNDM5MTk3ODM5Mjc4MjV9LCJ6b29tIjoxMy4zNTA3NTMwMDI5NjE0ODMsImRhdGFzZXRzIjpbeyJkYXRhc2V0Ijoid2RwYS1wcm90ZWN0ZWQtYXJlYXMiLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlLCJsYXllcnMiOlsid2RwYS1wcm90ZWN0ZWQtYXJlYXMiXX0seyJkYXRhc2V0IjoicG9saXRpY2FsLWJvdW5kYXJpZXMiLCJsYXllcnMiOlsiZGlzcHV0ZWQtcG9saXRpY2FsLWJvdW5kYXJpZXMiLCJwb2xpdGljYWwtYm91bmRhcmllcyJdLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlfV19&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=12.517262879477634&lat=9.029016340635524&lng=-79.40594588956255&pitch=0&bearing=0&basemap=satellite&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
https://www.google.com/maps/place/Parque+Jose+Enrique+Rod%C3%B3/@-34.9136353,-56.1690805,547m/data=!3m1!1e3!4m13!1m7!3m6!1s0x959f80ffc63bf7d3:0x6b321b2e355bec99!2sMontevideo,+Montevideo+Department,+Uruguay!3b1!8m2!3d-34.9011127!4d-56.1645314!3m4!1s0x959f81a3637b5655:0xd934666a79bbc7d5!8m2!3d-34.9134244!4d-56.1676961
https://earth.google.com/web/@-34.91774889,-56.16993154,5.37481301a,6443.85768282d,35y,0h,0t,0r/data=ChM6DQgBEQAAAAAAAPA_IAFCAggBOgMKATBCAggASg0I____________ARAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-58.28194965659094,-35.222136801212436,-54.304474012416605,-33.45402458126306&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-58.50425881423335,-35.25246169541323,-54.11498836874409,-33.30129381769183&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-56.1666,-34.9133&t=2022-01-01-T03%3A26%3A34Z

COMITE ACADEMICO PEDAGOGICO GLOBE LAC

e Soil moisture. Monthly average - 0 to 10 cm.

e Tree cover. Gain and loss.

e Tree canopy height

e Changes in tree height between 2000 and 2020.
e Biomass density of tree canopy cover

e Biodiversity

Case 6. Simon Bolivar Central Park, Bogota, Colombia

Google Map - Location

Google Earth (Sequence 1985 to 2020)

Total precipitation per month

Surface temperature - Monthly average

Soil moisture. Monthly average - 0 to 10 cm.
Tree cover. Gain and loss.

Tree canopy height - GEDI Data

Changes in tree height between 2000 and 2020.
Biomass density of tree canopy cover

Biodiversity

What and how to do it

- Beginning

Show your students the following videos: a) The Sustainable Development Goals
need forests, b) Forests and sustainable cities and visualization of the height of the
world's trees in 3D (with data collected by the GEDI instrument on board the Satellite
Space Station).

Ask your students to record the places in Latin America and the Caribbean with the
tallest trees. Then make a list of the benefits that these trees offer them in their daily
lives considering the distance they are from them.

- 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 on Google Map at the current satellite image. What do you see in
that image (forest, parks, plantations, roads, rivers, lakes, etc.)? Is the
forest/park near a city or within a city?

b. Considering the conceptual map, analyze what ecosystem services the
forest or park provides to nearby cities. How could they be influencing
your locality?

c. Open the Google Earth sequence and observe the changes in each year.
Note the changes you observe, or if the area remains unchanged.

d. Consult environmental data (precipitation, temperature and soil moisture)
and record the most common values for the analyzed site to understand
why trees grow in that location.

Note: In WorldView you can change the month and year, bottom left


https://worldview.earthdata.nasa.gov/?v=-58.57573320632371,-35.251510611110184,-54.04102042940344,-33.23568907199485&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMiLCJzZWFyY2giOiItMzQuOTEzMjg4OTEyMzM4NCwgLTU2LjE2NjYxNzMwNDIwODYzIn0%3D
https://www.globalforestwatch.org/map/?map=&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMiLCJzZWFyY2giOiJwYXJxdWUgbmFjaW9uYWwgZGUgbGFzIGFyYXVjYXJpYXMsIGJyYSJ9
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0IjotMzQuOTEzMTQyNjMyNTA0NjQsImxuZyI6LTU2LjE2ODAwOTMxNjc5MTI3fSwiem9vbSI6MTYuNjA3Mjg1Mzc5MDgxNDI1LCJkYXRhc2V0cyI6W3siZGF0YXNldCI6InRyZWUtYmlvbWFzcy1kZW5zaXR5Iiwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZSwibGF5ZXJzIjpbInRyZWUtYmlvbWFzcy1kZW5zaXR5Il19LHsiZGF0YXNldCI6InBvbGl0aWNhbC1ib3VuZGFyaWVzIiwibGF5ZXJzIjpbImRpc3B1dGVkLXBvbGl0aWNhbC1ib3VuZGFyaWVzIiwicG9saXRpY2FsLWJvdW5kYXJpZXMiXSwib3BhY2l0eSI6MSwidmlzaWJpbGl0eSI6dHJ1ZX1dfQ%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=13.237935030324651&lat=-34.90997469475885&lng=-56.15790929811555&pitch=0&bearing=0&basemap=satellite&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
https://www.google.com/maps/@4.6588385,-74.0959084,2659m/data=!3m1!1e3
https://earth.google.com/web/search/parque+metropolitano+sim%c3%b3n+bol%c3%advar/@4.65846799,-74.09089971,2552.3574101a,7478.24909586d,35y,0h,0t,0r/data=CjsiJgokCVIpT-Ugc0HAEc2Jn6bPd0HAGU7J1KkmEEzAIVSJ3uNZG0zAOg0IAREAAAAAAADwPyABQgIIAToDCgEwQgIIAEoNCP___________wEQAA?authuser=0
https://worldview.earthdata.nasa.gov/?v=-79.62405035762787,2.6723718749999996,-68.37405035762787,7.6733484375&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MERRA2_Precipitation_Bias_Corrected_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-74.0928,4.6587&t=2022-01-01-T03%3A20%3A04Z
https://worldview.earthdata.nasa.gov/?v=-79.73169659107715,2.619568524107378,-68.00404151616054,7.832877694128901&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,MODIS_Terra_L3_Land_Surface_Temp_Monthly_Day,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-56.1666,-34.9133%2B-74.0928,4.6587&t=2022-01-01-T03%3A26%3A34Z
https://worldview.earthdata.nasa.gov/?v=-79.65334705381395,2.669442098093037,-68.40334705381395,7.670418660593037&l=Reference_Labels_15m(hidden),Reference_Features_15m(hidden),Coastlines_15m,GLDAS_Underground_Soil_Moisture_Monthly,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&s=-74.0928,4.6587&t=2022-01-01-T03%3A26%3A34Z
https://www.globalforestwatch.org/map/?map=%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://www.globalforestwatch.org/map/?map=%3D%3D&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMiLCJzZWFyY2giOiJwYXJxdWUgbmFjaW9uYWwgZGUgbGFzIGFyYXVjYXJpYXMsIGJyYSJ9
https://resourcewatch.org/data/explore/for032rw0-Forest-Height-and-Extent?section=All+data&selectedCollection=&zoom=6.547110313425463&lat=1.5593231324103585&lng=-51.91724028539639&pitch=0&bearing=0&basemap=dark&labels=light&layers=%255B%257B%2522dataset%2522%253A%252264a3e126-000b-46fb-aaf4-8ac765a8263b%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%25227be3ae58-781c-4ca2-b53d-023ce7fa4a10%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522forest%2522%255D
https://www.globalforestwatch.org/map/?map=eyJjZW50ZXIiOnsibGF0Ijo0LjY1ODA1MDI1MTAyNzU4MywibG5nIjotNzQuMDk0MTA4ODYwNjU0ODN9LCJ6b29tIjoxNS4xODg0NDEyNDgyNTA2ODMsImRhdGFzZXRzIjpbeyJkYXRhc2V0IjoidHJlZS1iaW9tYXNzLWRlbnNpdHkiLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlLCJsYXllcnMiOlsidHJlZS1iaW9tYXNzLWRlbnNpdHkiXX0seyJkYXRhc2V0IjoicG9saXRpY2FsLWJvdW5kYXJpZXMiLCJsYXllcnMiOlsiZGlzcHV0ZWQtcG9saXRpY2FsLWJvdW5kYXJpZXMiLCJwb2xpdGljYWwtYm91bmRhcmllcyJdLCJvcGFjaXR5IjoxLCJ2aXNpYmlsaXR5Ijp0cnVlfV19&mapMenu=eyJzZWFyY2hUeXBlIjoiZGVjaW1hbHMifQ%3D%3D
https://resourcewatch.org/data/explore/bio_014-Biodiversity-Intactness?section=All+data&selectedCollection=&zoom=14.692933743548068&lat=4.658968297435684&lng=-74.09003182157801&pitch=0&bearing=0&basemap=satellite&labels=light&layers=%255B%257B%2522dataset%2522%253A%25220e565ddf-74fd-4f90-a6b8-c89d747a89ab%2522%252C%2522opacity%2522%253A1%252C%2522layer%2522%253A%252270e900f1-2c37-470d-9367-7b34567e3084%2522%257D%255D&aoi=&page=1&sort=most-viewed&sortDirection=-1&topics=%255B%2522biodiversity%2522%255D
https://youtu.be/EoxB5IxTig8
https://youtu.be/ucXz3EqzRLo
https://svs.gsfc.nasa.gov/4950

e. Analyze the tree cover- gain or loss. Compare years of tree cover loss
and sudden changes in height with environmental conditions. Record the
coincidences- if any.

f. Analyze the tree cover at different heights. Are there very tall trees in the
analyzed site? What are the predominant heights? Have the trees grown,
remained stable or decreased in height between 2000 and 20207

Note: Layers are available in GFW for the years 2000 and 2020,

and of tree heights. =23, 24, =5, 27, 210, 215y 220 m

g. How is the biomass density in the site analyzed? What is the predominant
percentage of tree canopy density?
Note: In GFW, layers are available for tree canopy densities >
10%, > 15%, > 20%, > 25%, > 30%, > 50%, and > 75%.
h. Is the site under analysis a protected area?
i. What is the predominant percentage of biodiversity?

3. Ask your students to develop a presentation on their case study. They can make
a story with maps (using ArcGIS StoryMaps), or a slide presentation. To develop
the presentation consider the following questions: How do forests change over
time, did they observe long-term changing trends? What changes are seasonal?

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

compare the similarities among them: Tropical forest, subtropical forest,

temperate forest and the analyzed city parks.

Complete the conceptual map with the main characteristics of each case study.

6. If there are forests in your area or if you have a square or park nearby, you can
use the same tools to analyze their condition and changes in recent years.

o

- 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 | find satellite images? - Worldview - Google Earth - Google Map

Where can | find forest cover information? Global Forest Watch (GFW) has a wealth of
information on forests. ResourceWatch gathers information from different sources.

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 of interest. Global Forest Watch collects a wealth of
information on forests that can be used to supplement the research. The OpenAltimetry
site, which collects data from NASA's ICESat-2 satellite, provides highly accurate terrain
and vegetation heights (data are only available for some sites).


https://storymaps.arcgis.com/
https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/

You can use the GLOBE Program protocols to take manual measurements in your
environment. You can visit a forest, a park, a city square to study species diversity, take
measurements of tree height (using a clinometer or the GLOBE Observer Trees App),
surface temperature, precipitation (or consult nearby weather service records or
Wundermap, which gathers particular weather stations). You can also take
measurements of trees near your environment (school or home) to characterize the type
of tree cover and the environmental services it provides. You can supplement this
information with other biosphere measurements such as phenology (measuring the
green-up or green-down), or atmosphere, pedosphere and hydrosphere measurements.

Websites

- Cities4Forests https://cities4forests.com/

- FAO. Global Forest Resources Assessments https://www.fao.org/forest-resources-
assessment/en/

- GFW Tree canopy height (2000-2020) = 3m to = 20m https://bit.ly/3u6h2Ba

- GFW Tree canopy changes https://www.globalforestwatch.org/map

- GFW Biomass density in trees > 10% to > 75% https://bit.ly/3ARcXV0
- GFW Biodiversity slides https://bit.ly/3Z8rgzd

- Global Tree Canopy Height 2020. 0 to = 50m https://bit.ly/3VdP1mT

- OpenAltimetry https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/

- World Natural Heritage https://worldheritageoutlook.iucn.org/es

- Protected Planet (Map of Protected Areas) https://www.protectedplanet.net/en
- ResourceWatch 2000 - 2020 Tree Height Change https://bit.ly/3lgX10Q0
- UN Biodiversity Lab https://unbiodiversitylab.org/es/

Videos:

- FAO (2018) The Sustainable Development Goals need forests. Youtube
https://youtu.be/EoxB5IxTig8

- FAO (2018) Forests and sustainable cities. https://youtu.be/ucXz3EqzRLo

- GLOBE Observer Trees https://observer.globe.gov/de/toolkit/trees-toolkit

- National Parks (2017) Grandfather Larch in National Park. YouTube:
https://youtu.be/ dzkTKsd4z8

- SVS (2019) GLOBE Observer Trees, https://svs.gsfc.nasa.qov/13211

- SVS (2021) GEDI Forest Height. https://svs.gsfc.nasa.gov/4950 (3D Map of World
Tree Height)

Infographics:


https://observer.globe.gov/documents/19589576/dda6ecec-2bdf-57b7-d7bd-0d483b2ed115
https://observer.globe.gov/de/about/get-the-app
https://www.wunderground.com/wundermap
https://cities4forests.com/
https://www.fao.org/forest-resources-assessment/en/
https://bit.ly/3u6h2Ba
https://www.globalforestwatch.org/map
https://bit.ly/3ARcXV0
https://bit.ly/3Z8rgzd
https://bit.ly/3VdP1mT
https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/
https://worldheritageoutlook.iucn.org/es
https://www.protectedplanet.net/en
https://bit.ly/3IgX1Qo
https://unbiodiversitylab.org/es/
https://youtu.be/EoxB5IxTig8
https://youtu.be/ucXz3EqzRLo
https://observer.globe.gov/de/toolkit/trees-toolkit
https://youtu.be/_dzkTKsd4z8
https://svs.gsfc.nasa.gov/13211
https://svs.gsfc.nasa.gov/4950

- National Geographic (2022) Roots of a crisis: heat and drought [In_English] [In
Spanish] - pests and pathogens [In Spanish] - loss of water vapor and sea level rise.

[In_ Spanish]

Articles

- Botosso, P. C., & de Mattos, P. P. (2002). Conhecer a idade das arvores: importancia
e aplicacdo. Embrapa Florestas. https://bit.ly/3[Kr2y1

- National Geographic Magazine (2022) What is the oldest tree on Earth and will it
survive climate change? [In_Spanish] [In_English] - The world's forests decades of
loss and change. Special supplement. [In Spanish] [In English]

Other resources:
- Tutorials by: Worldview, Story Map
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