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Earth Observation =~

Science Cosa Copernicus

Source: ESA

Source: Global Earth Monitor
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https://www.globalearthmonitor.eu/
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Monitoring_Earth_s_surface

Google Earth Engine S
What is GEE?

@ Platform for large-scale analysis of Earth data, including satellite
imagery and census data.
@® Two main components:
OScientific data collection
OMassive computational power to process that data
@®The EE APl allows users to specify the operations they want Earth Engine
to execute
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The Earth Engine Data Catalog

Landsat & Sentinel MODIS Vector Data Terrain & Weather & Clim

10-30m, weekly 250m daily WDPA, TIGER, WHC Land Cover NOAA NCEP, OMI, .
900+ public datasets 70+ petabytes of data
100+ datasets added yearly ~2 PB of new data every month

Source: Google Inc.
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The awesome-gee Data Catalog &

Follow me o () Linkedin () GitHub (55 Substack

JUSt in case y0u Want more €  awesome-gee-community-catalog

data """ Home  Gefting 5tarted DataCatalog Tutorials  Changelog HowtoCite  Insiders  Get

Awesome GEE ::::r:'.rufth&[:ummuniw awesome-gee_community-c
~ Community Catalog
COtO |Og Stay updated & contribute
About Us

Tha swacama-noao-commDnibe-catalan ic an onfondad

https://gee-community-
catalog.org/
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https://gee-community-catalog.org/
https://gee-community-catalog.org/
https://gee-community-catalog.org/
https://gee-community-catalog.org/
https://gee-community-catalog.org/

Google Scholar trends

Total References and Mentions

18,332

References and Mentions this Year
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How to interact with GEE? =

e signupin: Google Earth Engine

A planetary-scale platform for Earth
science data & analysis

d by Google's cloud infrastructure

P Watch Video
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https://earthengine.google.com/

How to interact with GEE? &
a I

“ "\
J S @ python’

e Web development e Desktop development
k Limited processing/ e Faster processing /
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Core Concepts



id: 2e000000000000000030
vgeometry: Point (-4.99, 37.21)
type: Point
wcoordinates: [-4.891601540343391,37.21329454958584]
@: -4.091601542343351

[ J
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What can GEE do?
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Functions

Actions you can apply to objects
Core Functions

Map

Reduce

Filter

Export

Machine Learning
Classifier.decisionTree
Clusterer.wekaKMeans
Model.predictimage
Classifier.train
Clusterer.train
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Image Transformations
Image.add
Image.normalizedDifference
Image.convolve
Image.sample

Image.clip

Feature Transformations
® Feature.area

@® Feature.centroid

® Feature.union

... and many more

&
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Band Math

|:

Functions

Apply to two image objects
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Functions: Map

Apply to a collection object

@® Apply a function to each element of a collection

® A “for-each operation”

® N->N

Examples
@® Areaofeachfeature

® Cloud cover of each image
® Composite for each month
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Functions: Reduce

Apply to a collection object

@® Aggregate everything in a collection
@® N->1(orN->Mfor some Reducers)

Examples
@® Summed area of all features
@® Median pixel composite
@® Train aclassifier
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Reducers in Earth Engine

8 ways toreduce

Image.reduce
Image.reduceNeighborhood
Image.reduceRegion
Image.reduceRegions
Image.reduceToVectors
ImageCollection.reduce

FeatureCollection.reduceColumn
S

FeatureCollection.reduceTolmag
e
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40+ reducers

Reducer.allNonZero
Reducer.and
Reducer.anyNonZero
Reducer.count
Reducer.countEvery
Reducer.histogram
Reducer.intervalMean
Reducer.linearFit
Reducer.linearRegression
Reducer.max
Reducer.mean

Reducer.median

&

Reducer.min
Reducer.minMax
Reducer.mode
Reducer.or
Reducer.percentile
Reducer.product
Reducer.sampleStdDev
Reducer.sampleVariance
Reducer.stdDev
Reducer.sum
Reducer.toCollection
Reducer.tolist

Reducer.variance
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Reduce Bands

Image.reduce

B1
B2
B3

B4
+ B5

A
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Reduce Image Collection % i

ImageCollection.reduce
'/ T
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Reduce Region

Image.reduceRegion

Dictionary
{
B1: 8.3,
B2: 14,
B1 B3: 176,
B2 B4: 1.6,
B3 B5:7
B4 }
B5
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Reduce Regions

Image.reduceRegions

FeatureCollection

F1
B1 —

> F2
. F3
B4

B
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A
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API Reference

These are just a few of the major concepts at
play in Earth Engine.

See the APl reference docs for additional
objects and over 1500 object methods.
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Reference

Support

Community Cloud Data Catalog Timelapse

Home » Products » Google Eanth Engine > Reference Was this helpful? o'y a1}

Send feedback

API| Reference 0O -

On this page
Clignt Libearies
Code Editor
REST AP

The AP reference is divided into sections:

+ The Client Libraries section is the API reference for both JavaScript and
Python clients.

= The Code Editor section is the reference for functionality available
through the Earth Engine Code Editor, an online IDE for Earth Engine
JavaScript {learn mare).

« The REST AP section is the reference for the Earth Engine restful AP

W Tip: See the Single-Page AP1 Reference i you would like to search the client library
and Code Editor APl reference material using your browser's find functionality

(CurleF).

Client Libraries

The open source JavaScript and Python Client libraries (GitHub repo) translate
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https://developers.google.com/earth-engine/apidocs

Putting it together




Get an image

Pick your:
projection, resolution, bands, bounding-box, visualization
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Apply an algorithm to an image

Use library functions or script your own

24
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Filter a collection

Time, space & metadata search
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Map an algorithm over a collection
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How GEE works: expressions =
and Lazy Evaluation

Artifact you
— wantto

. . . . . materialize
Earth Engine expressions define new objects in

terms of existing objects, as a directed acyclic
graph (DAG).

When you write a script, that code determines Intermediary
the operations and their order in the expression " operations
graph.

The core types are lazy and inherently parallel.

— Raw data

Source: Google Inc.
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A Computation Example &

How Earth Engine would do it

Goal: visualize a max NDVI composite
of Landsat images in the year 2016

[ Composite: max(NDVI) ]

Earth Engine:
@® Start with the artifact youwant

to materialize and work back
® Compute everything “on the fly”

| Add NDVIband |

| Filter by date |

A 4

Landsat 8

Source: Google Inc.
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Notable products

Global forest covar and changes since 2000

Tree Canopy Cover Surface Water Intertidal Flats

Hansen, 2013 Pekel 2016 Murray 2019

Source: Google Inc.
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Our products

Data fusion of three sensors: MODIS + Landsat + Sentinel 2
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Our products

Ecosystem monitoring:
Carbon uptake

Martinez-Ferrer, 2023
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Our products

Spring onset

Izquierdo-Verdiguier, 2024
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G E E key refe re n Cef Cloud-Based Remote Sensing

https://www.eefabook.org/introduction.html with Google Earth Engine

Welcome to Cloud-Based

Remote Sensing with Google

® V.Solorzano, G A. Perilla, Coémo usar Google Earth Engine y no fallar en el intento, 2022, 202
pp. Open Access:

https://www.researchgate.net/publication/3651861992 Como usar Google Earth Engine y
no fallar en el intento

e ® L Kumar, O. Mutanga, Google Earth Engine Applications, MDPI Basel, 2019, 408 pp. Open
gle Earth
Engine Applications Access: https://www.mdpi.com/books/pdfview/book/1262
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https://www.eefabook.org/introduction.html
https://www.researchgate.net/publication/365186199_Como_usar_Google_Earth_Engine_y_no_fallar_en_el_intento
https://www.researchgate.net/publication/365186199_Como_usar_Google_Earth_Engine_y_no_fallar_en_el_intento
https://www.mdpi.com/books/pdfview/book/1262

Introduction to GEE in Python
Biophysical parameter retrieval in Python
Satellite Google Satellite Embedding dataset in Python
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GEE examples

Tet's start!
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