Introduction to Google Earth Engine - CSC 11-12 February 2019

QUICK START TO GOOGLE EARTH ENGINE (https://earthengine.google.com)

Google Earth Engine is a web platform for processing satellite imagery and other Earth
observation data. Google Earth Engine stores satellite imagery, organizes it, and makes it
available for global-scale data mining.

The public data archive includes historical earth imagery going back more than forty years,
and new imagery is added every day. Earth Engine also provides APIs in JavaScript and Python,
as well as other tools, to enable the analysis of large datasets.

1. Registering for a Google Earth Engine account

Go the GEE sign up page https://signup.earthengine.google.com/ and enter the email you

want to use for your GEE account. A Gmail is best option to be able to directly export
outputs to your Google Drive. You'll get a confirmation email when your account is ready.

2. Using GEE Explorer

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.

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

Earth Engine has. Click the Explorer platform, or browse directly to Explorer from
https://explorer.earthengine.google.com/. By signing in with your GEE account, you get the

full features of the Explorer into your use.
3. Using the GEE JavaScript Code Editor

Google Earth Engine Code Editor is a web-based IDE (Integrated Development Environment)
for the Earth Engine JavaScript API (Application Programming Interface). It means that users
can develop their own scripts which are sent to Google for processing, and the resultant map
tiles and/or messages are sent back for display. As all the processing happens in Google's
servers, you have a high amount of processing power available, which is the big advantage of
Google Earth Engine.

The Code Editor has a variety of features to help you take advantage of the Earth Engine API.
View example scripts or save your own scripts on the Scripts tab. Query objects placed on
the map with the Inspector tab. Display and chart numeric results using the Google
Visualization API. Share a unique URL to your script with collaborators and friends with the
Get Link button. Scripts you develop in the Code Editor are sent to Google for processing
and the generated map tiles and/or messages are sent back for display in the Map and/or
Console tab. All you need to run the Code Editor is a web browser (use Google Chrome for
best results) and an internet connection.

Go to https://code.earthengine.google.com to access the GEE JavaScript Code Editor and

sign in with your GEE account.
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The Code Editor is an interactive environment for developing Earth Engine applications. The
center panel provides a code editor. Above the editor are buttons that save the current
script, run it, and clear the map. The Get Link button generates a unique URL for the script
in the address bar. The map in the bottom panel contains the layers added by the script. At
the top is a search box for datasets and places. The left panel contains code examples, your
saved scripts, and a searchable API reference. The right panel has an inspector for querying
the map, an output console, and a manager for long-running tasks. The Help button
contains links to this Guide, the help forum and a list of useful keyboard shortcuts for Code
Editor features.

4. Joining our shared GEE code repository
1. Find the shared code repositories for this training by clicking these links:
Day 1: https://goo.gl/ffxM49 Day 2: https://goo.gl/DdMy2f

2. The links will take you to the Earth Engine Code Editor and you will be asked to sign
in. Do that with the Gmail account you used for signing up to Earth Engine.

3. We can't all work with the same repository, so please follow the instructions below to
Create a copy:
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a. Click the red NEW button at the top left and select New Repository. You will
be asked to create your user name first, if you don't yet have one.

b. Give the new repository a name such as CSC_GEE_training (leave no spaces) and
click Create.

c. Drag and drop the scripts folders from the training folder into you own
repository. This will create copies of the script files into your own account.

Further reading and information:

e Online resources and tutorials:

o https://developers.google.com/earth-engine/

o https://developers.google.com/earth-engine/tutorials

o https://developers.google.com/earth-engine/edu

o https://developers.google.com/earth-engine/debugging

e Join the help forum
o https://groups.google.com/forum/#!forum/google-earth-engine-developers
e Readings, e.g.:

o Gorelick, N., Hancher, M., Dixon, M., llyushchenko, S., Thau, D., & Moore, R.
(2017). Google Earth Engine: Planetary-scale geospatial analysis for everyone.
Remote Sensing of Environment, 202, 18-27.

o Huang, H,, Chen, Y., Clinton, N., Wang, J., Wang, X, Liua, C., Gong, P., Yang, J.,
Bai, Y., Zheng, Y., & Zhu, Z. (2017). Mapping major land cover dynamics in
Beijing using all Landsat images in Google Earth Engine. Remote Sensing of
Environment, 202, 166-176.

o Koskinen, J., Leinonen, U,, Vollrath, A., Ortmann, A, Lindquist, E., d'Annunzio, R,
Pekkarinen, A., & Kayhko, N. (2019). Participatory mapping of forest plantations
with Open Foris and Google Earth Engine. ISPRS Journal of Photogrammetry
and Remote Sensing, 148, 63-74.

o Xiong, J., Thenkabail, P.S., Tilton, J.C,, Gumma, M.K, Teluguntla, P., Oliphant, A,
Congalton, R.G, Yadav, K, & Gorelick, N. (2016). Nominal 30-m Cropland
Extent Map of Continental Africa by Integrating Pixel-Based and Object-Based
Algorithms Using Sentinel-2 and Landsat-8 Data on Google Earth Engine. ISPRS
Journal of Photogrammetry and Remote Sensing, 144, 325-340.
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