
Collect Earth ȹTraining Plots

Augmented Visual Interpretation
Learning by example



Before you start

Å This presentation complements the Collect Earth survey that is shown 
the first time Collect Earth is run after installation. This survey is also 
available HERE

Å The examples on the coming slides are shown on the Google Earth 
interface when Collect Earth is loaded with the survey. Try to visualize 
them while you read this guide.

Å Collect Earth requires the user to have the latest version of Chrome 

installed, please make sure you do! Also, if you don't have Google 

Earth installed you are in the wrong presentation

Å It is not easy to understand the mechanism of the interpretation on the 
first plots, try to connect what you see in the Google Earth Very High 
Resolution imagery to the False Color imagery to better understand 
how the land cover is being visualized.

https://github.com/openforis/collect-earth/blob/master/collect-earth/collect-earth-app/resources/demo_survey.cep?raw=true


Table of contents

ÅBackground information: 
ü What is the Normalized Difference Vegetation Index (NDVI)?

ü What is a False Color Image?

ü Why do we need the GEE app?

ü Which satellite images and graphics can you find in the GEE app?

ü How to activate historical images in the Google Earth interface?

ÅTraining plots:
ü Examples of land uses based on the IPCC land use categories (Forest, 

Cropland, Grassland, Wetland, Settlement, Other land) will be 
presented and discussed.

ü Plots are distributed in BEGINNER        and ADVANCED      plots 
depending on their level of difficulty.  



ü Forest: 
Å Broadleaf evergreen - (Corcovado, Costa 

Rica)
Å Broadleaf deciduous - (Sinaloa, Mexico)
Å Broadleaf mixed - (Cuvette, Congo)
Å Mixed forest ( brod -con) - (Hokkaido, Japan)
Å Riparian forest - (Alfeiís, Greece)
Å Mangrove forest - (Mekong Delta, Vietnam)

ü Cropland: 
Å Rice paddy - (Biliran, Philippines)
Å Permanent crop, Sugarcane - (Corozal , Belize)
Å Orchard, Vineyard - (Kakheti, Georgia)
Å Permanent crop, Cereal - (Guadalajara, Spain)
Å Palm - (West Sepik, PNG)

ü Grassland:
Å Grassland with trees and shrubs - (Western 

Rwanda, Rwanda)
Å Grassland - (Southland, New Zealand)
Å Grassland with trees - (Serengeti, Tanzania)
Å Shrubland - (La Palma, Spain)
Å Grassland with trees - (Mato Grosso, Brazil)

ü Wetland:

Å Lagoon - (Rio de Janeiro, Brazil)

Å Seasonal river - (Ghaggar , India)

Å Permanent river - (Nyabarongo , Rwanda)

Å Salt extraction - (Qoqek , China) 

Å Peatland - (Muyaga , Rwanda)

ü Settlement:
Å City - (Essaouira, Morocco)
Å Infrastructure - (Hamburg, Germany)
Å Mining - (North Rhine Westphalia, Germany)
Å Village - (Island, Lake Chad)
Å Urban Park - (London, UK)

ü Otherland :

Å Snow - (Arusha, Tanzania)

Å Sand - (Easter Island, Chile)

Å Dune - (Mingsha Shan, China)

Å Ice - (Graham Land, Antarctica)

Training plots

The KML (Google Earth file) with all these plots can be found here HERE

http://openforis.org/fileadmin/docs/collectEarth/kml_plots/ALL_PLOTS.kml


What is the Normalized Difference 
Vegetation Index (NDVI)?

The NDVI quantifies vegetation by measuring the difference between 
near-infrared (which vegetation strongly reflects) and red light (which 
vegetation absorbs). These bands are present on the imagery collected 
by the MODIS, Landsat and Sentinel sensors.

NDVI = (NIR ȹRed) / (NIR + Red)

Å Calculations of NDVI for a given pixel always result in a number that ranges 
from minus one (-1) to plus one (+1)
Å No vegetation (trees of grass) gives a value close to zero
Å A zero means no vegetation 
Å Close to +1 (0.8 - 0.9) indicates the highest possible density of green leaves
Å A negative value indicates the presence of water, snow or ice



What is a False Color image?

Å Instead of using the human -visible bands (Red -Green-Blue) 
these images show a composition of Near Infrared, Short Wave 
Infrared and Red (NIR-SWIR-Red) bands.

Å This band combination allows the vegetation to be shown 
more prominently.

Å Using this False Color combination the highly vegetated 
areas (forest) will be shown with different shades of 
red/orange , the less vegetated areas (open forest and 
grasslands) as shades of orange /yellow and areas of very 
little vegetation as shades of green/blue. Water will be 
represented in black/ dark blue . 

Areas with wet terrain or snow/ice will be shown purple /pink

Å In the coming slides you will be able to see the different 
ways that this false color combination behaves depending on 
the land cover.

Image with human visible bands

Image with false color bands



Why do we need the GEE app?

Å Google Earth has a historical repository of Very High 
Resolution (VHR)imagery that usually makes visual 
interpretation easy.

Å But this repository is limited, some areas will have 
dozens of VHR images while others will have one or 

none .

Å The GEE App integration allows Collect Earth to give 
the user a historical perspective of the changes in the 
landscape as the MODIS, LANDSAT 7/8 and Sentinel -2

imagery is collected globally and systematically.

Å Being able to access the NDVI graphs and False 
Color images allows the user to really understand the 
dynamics of the plot.

Image with human visible bands

Image with false color bands



Which satellite images and graphics can 

you find in the GEE app ?

Images: Sentinel 2 and Landsat 7/8 

False Color Mosaics (NIR-SWIR-Red)

NDVI graphs: MODIS, Landsat 7/8 

and Sentinel-2 NDVI (vegetation 
index showing the vegetation 
intensity)

Precipitation graph : Representation 

of precipitation. ECMWF Precipitation 
in (meters/month) - ERA5 Monthly 
aggregates. The precipitation should 
influence the variation of the NDVI.

Fire graph (MODIS): Representation 

of possible fires with MODIS Burned 
Area Monthly Global 500m



Which satellite images and graphics can 

you find in the GEE app ?

Spatial and temporal resolution of satellite images: 

Satellite Spatial 

resolution

Temporal 

resolution

Imagery 

available since 

MODIS Low (250 m) High (daily revisit 
time,graph shows 
less-cloudy image 
during16 days)

2000

Landsat 7/8 High (30m) Low (16 days revisit 
time)

2000

Sentinel 2 High (20m) High (5 days revisit 
time) 

2015



Which satellite images and graphics can 
you find in the GEE app?

The graphs and the images 
are connected. Clicking on a 
certain date in the graph the 
image of the same day will 
appear. 

But they are not showing the same information!! 

The graphs display NDVI values and the false color mosaics show 
the vegetation intensity.



How to activate historical images in 
Google Earth?

Show historical imagery. Use the time 
slider to move between acquisition 
dates.  



Category : Forest

Subcategory : Broadleaf 

evergreen

Description : In the plot and 

surroundings a dense forest 
can be seen. The plot is in 
Corcovado, one of the most 
important and untouched 
protected areas in Pacific 
Costa Rica established in 
1975.

Forest - Broadleaf evergreen
(Corcovado, Costa Rica)

Year 2020 

BEGINNER PLOT
View in Google Earth 

http://openforis.org/fileadmin/docs/collectEarth/kml_plots/corcovado.kml


Land use change: Since1970 no changes perceived in terms of forest 
area and density. 

Year 1970 Year 2020

Forest - Broadleaf evergreen
(Corcovado, Costa Rica)



Interpretation of NDVI graphs: 

Å In both graphs the average is 
above 0,5 which means 
presence of healthy 
vegetation throughout the 
year. 

Å The lack of annual 
fluctuations reflects the 
evergreen character of the 
forest. 

Å The steep drops in the graph 

are a consequence of the 
clouds that cover the forest 

and satellites do not receive 
the reflection. 

Forest - Broadleaf evergreen
(Corcovado, Costa Rica)



Category : Forest

Subcategory : Broadleaf 

deciduous

Description : In the plot and 

surroundings a semi-dense 
forest can be seen. The plot is 
in an arid area in the western 
part of the Sierra Madre 
Mountains in Mexico.

Year 2019 

BEGINNER PLOT

Forest - Broadleaf deciduous
(Sinaloa, Mexico)

View in Google Earth 

http://openforis.org/fileadmin/docs/collectEarth/kml_plots/sinaloa.kml


Between June and November 2019 the landscape and colors look 
different due to the fall of the leaves in the deciduous forest. 

June 2019 September 2019

Forest - Broadleaf deciduous
(Sinaloa, Mexico)



Interpretation of NDVI and 
precipitation graphics: 

Å The NDVI graph shows 
that the highest NDVI 
value is above 0,5 and 
drops till 0,25 in the 
dry season. 

Å The annual pattern 
reflects the deciduous 
character of the forest 
that match with the 
precipitation graphic. 

Forest - Broadleaf deciduous
(Sinaloa, Mexico)



Category : Forest

Subcategory : Broadleaf mixed

Description : The plot is 

located close to the Congo 
river. 

Nevertheless, it is not a riparian 
forest because it does not look 
like a transition zone between 
the terrestrial and aquatic 
environment. 

Year 2019 

ADVANCED PLOT

Forest - Broadleaf mixed
(Cuvette, Congo)

View in Google Earth 






















































































































































































