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EXTRA TASK WITH GOOGLE EARTH ENGINE EXPLORER 

1.  Downloading data from Google Earth Engine Explorer 

Start by getting to know Google Earth Engine web page: browse to 

https://earthengine.google.com. Find out which data sets can be accessed through Earth 

Engine, and what kind of case studies have been carried out with Earth Engine. 

Go to https://earthengine.google.com/platform/ to find out the different platforms Google 

Earth Engine has. In this section, we will get to know the Explorer platform. 

 

1. Go to the Explorer platform using this link: https://explorer.earthengine.google.com/ 

or from the Platform drop-down menu in Google Earth Engine. Once there, in the top-

right corner, sign in with your Google account. 

 

The Google Earth Engine Explorer is a simple web interface to the Earth Engine API. It allows 

anyone to visualize some of the data in the public data catalog. Signed in Earth Engine users can 

also import data, run simple analyses, save, and export the results. 

 

2. In the Search Places or Keywords field, you can search for data. Open a dataset of 

Landsat 8: type in the search field e.g. “greenest” to open Landsat 8 Collection 1 Tier 

1 Landsat 8 Collection 1 Tier 1 Annual Greenest-Pixel TOA Reflectance Composite. 

In this data set, the pixels with the highest NDVI (Normalized Difference Vegetation 

Index) value from one year, i.e. the “greenest pixels”, are compiled for to create a 

composite. You will need to zoom in (use mouse wheel) on the map to get the layer 

visible. 

What are the Landsat tiers? See https://landsat.usgs.gov/landsat-collections. 

3. Click the layer name under Data panel to see the settings of the layer. Click the 

question mark icon at the bottom to find more information about the layer and read 

also the description below. 

Landsat Greenest pixel composites 

Landsat’s Greenest-Pixel Top of Atmosphere (TOA) Reflectance series is well suited for 

classification because it pools imagery acquired over the course of 8 days, 32 days or 1 year to 

create a composite of pixels with the highest NDVI values (i.e. “greenest” pixels). The resulting 

image tends to have less cloud cover and atmospheric noise than images acquired on a single 

date. In areas with persistent cloud cover and low seasonal changes in phenology (e.g. the 

tropics), the Annual Greenest-Pixel TOA imagery is recommended. Where seasonality is high and 

cloud cover is generally low (temperate areas), the 32-day composites will provide better results. 

 

https://earthengine.google.com/
https://developers.google.com/earth-engine/datasets/
https://earthengine.google.com/case_studies/
https://earthengine.google.com/platform/
https://explorer.earthengine.google.com/
https://landsat.usgs.gov/landsat-collections
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4. Go back to Explorer and open the Layer info again. Change the year slider to 

whatever year you wish to study (see image below). Under visualization, select bands 

5, 6, 4 (near infrared, mid infrared, red) to display a composite which allows 

studying vegetation in shades of orange. Save or Apply the settings to see the 

change. NB: This band combination is for Landsat 8; if you want to view older data, 

open the same dataset for Landsat 7 or 5 and use band combination 4, 5, 3. Try 

also other band combinations.  

 

Landsat bands and their combinations: https://landsat.usgs.gov/what-are-band-

designations-landsat-satellites 

 

 

 

 

5. Zoom in quite close to any place on the globe and try exporting the Landsat data set: 

Click the name of the data set again to open the settings and options of the layer. From 

the bottom of the options, select the arrow down icon to download layer. 

Click the layer name to 
change the settings 
 

Choose the year you want to 
view from the slider  
 

Change the band 
combinations from the drop-
down menus (5,6,4) 
 

Save 
 

Layer information 

 

https://landsat.usgs.gov/what-are-band-designations-landsat-satellites
https://landsat.usgs.gov/what-are-band-designations-landsat-satellites
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When you select the Download layer icon, 

more options become available to you in 

the left side of the screen: you can select to 

download the whole viewport, or draw an 

AOI polygon/rectangle, select format, 

bands, target projection and resolution. 

Depending on the size of your export area, 

you can go for the original Landsat 

resolution (30m) or select something 

coarser.  

Note that downloading large rasters can 

be very slow – you cannot export a high-

resolution raster covering a whole country 

- but this download method can be used 

for small areas like part of a city.  

Hit Download when happy with the 

settings. 

6. How to use the downloaded files: Extract the 

downloaded files and open them in QGIS. Each band is 

its own file, so use either the Merge or Build Virtual 

Raster (VRT) function in QGIS to create a stack (one 

multi-band image) of the bands. These tools are under 

the raster menu. Remember to use the separate bands option, or the merge/vrt will 

just produce one band as output. Also the order of the bands matters. 

 

2.  Simple classification in Google Earth Engine Explorer 

 

After testing the exporting, try a simple supervised land cover classification in the Explorer. 

For this purpose, zoom into an area of our choice or use the area of this example, Prieska in 

South Africa.  

 

1. To find Prieska or other location you wish to use as your area of interest (AOI), search 

for it in the Search field at the top of the screen. When you type your place name 

and select the search result, the map will zoom into it.  

 

2. By clicking the eye icon next to the Landsat composite you can hide the layer to view 

the background map. Change the background map to be Satellite from the top-

right corner of the map view and zoom in so that your scale bar at the bottom is 

showing 500m. 
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3. Prepare for the classification by going to Analysis drop-down menu and selecting 

Train a classifier. First you need to add some training data for the classifier. Use the 

Add data link under Data or click once in the search field to open the drop-down 

menu from where you can find the option Hand-drawn points and polygons. 

 

4. Get an overview of the AOI and see which land cover classes you can identify (3-5 

classes). Keep the zoom level to 500m. Plan the classes you decide to use. 

 

5. Start creating the classes by clicking Add Class under Classes. Click the name of the 

class to change it to the land cover it represents (e.g. Crops/Water/Open land..), and 

repeat for as many classes you have. You can change the class color by clicking the 

color box next to it.  

 

6. Select one of the classes by clicking it and select the Point tool (“Add a marker”) 

from the top of the screen to add training points into that class (see image below). 

Create some points on the map where you see the class land cover, and then repeat 

for other classes.  Tip: The training data can also be polygons, the polygon tool can 

be selected next to the point tool. 
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7. When satisfied with the amount of classes and points, go to the Analysis menu, select 

Train a classifier and set the classification method (e.g. Random Forest) and target 

resolution (30, since we use Landsat). Earth Engine automatically selects the data 

set(s) you have open in the map view as the input data to be classified (you can check 

this by clicking the Landsat layer).   

 

8. Click Train classifier and display results. View the result and compare it to the 

background satellite image to visually interpret if the classification was successful. 

 

9. Click the name of the created layer (Model, trained…) to view information about it. 

The overall validity (accuracy) and error matrix of the result are displayed in the layer 

information. If your overall validity is low, you can create more training data and run 

the classification again, or try another classifier to see if it performs better. You can 

even search for other input data sets and compare the results. From the arrow down 

icon you can download the classification result: 

 

 

 

10. The error matrix represents the number of pixels classified correctly in the major 

diagonal. Observe off-diagonal values to identify in which class are the most errors. 

See a more real-life example below.  

 

Download 
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Error matrix is one of the most common ways to present classification accuracy 

assessment. In error matrices classification outcomes are compared against reference data 

(aerial photos, maps, field visits, etc.) by determining land cover class of particular sampling 

area (pixel, polygon, point) from the reference and classified data. The outcomes are cross-

tabulated class-by-class to an error matrix. From error matrix it is possible to see how 

many sampling areas were classified incorrectly and which classes caused these errors. It is 

also possible to calculate overall accuracy, producer’s accuracy (how well certain classes 

can be classified) and user’s accuracy (how likely pixel classified to certain land cover 

represents this land cover in reality) (Lillesand & Kiefer 2000). 

 

 

 

 

11. Save the Explorer workspace if you want to keep it. NB: You can only store one 

workspace in the Explorer at once, so the next one you save will replace this one. 

 

 

Producer’s accuracy 

User’s accuracy 


