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1. Introduction
1.1. GEE overview

® Google Earth Engine (GEE) is a cloud-based computing platform for processing
satellite imagery and other geospatial datasets.
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1. Introduction
1.1. GEE overview

® Google Earth Engine (GEE) is a cloud-based computing platform for processing
satellite imagery and other geospatial datasets.

® Provides access to:

® large database of satellite imagery (including NASA, USGS, ESA, and other satellite missions)
® |arge computational power needed to analyze those images
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1. Introduction
1.1. GEE overview

® Google Earth Engine (GEE) is a cloud-based computing platform for processing
satellite imagery and other geospatial datasets.

® Provides access to:

® large database of satellite imagery (including NASA, USGS, ESA, and other satellite missions)
® |arge computational power needed to analyze those images

® Provides API (Application Programming Interfaces) for making requests to the servers in:

® JavaScript = Earth Engine Code Editor
® Python = Google Colaboratory
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1. Introduction

1.2. JavaScript API: Earth Engine Code Edito

1. Earth Engine Code Editor (JavaScript API)
= free web-based IDE (Integrated Development Environment) using the JavaScript API

Google Earth Engine  Search places and datasets. s om
Sentinet2 B [ nspoctor TR Tosks |

j— 1/ This exanple uses the Sentine to write to this console.
Filte scripts. 2 /7 the collection,  The sentinel:2 clo
s 3 7/
Ouner (16) 37 ooy Piie ptRCaNTAGE Tiag, o use nly retstively
» Wekar 5 7/ cloud-Tree granule.
» Reader 6
- Examples 7 // Function to mask clouds using the Sentinel-2 QA band
" mage 8- function nasks2clouds (inage) {
i 9 var qa = inage.select('0A0')
» Image Collection 20
» Feature Collection g/ sits 10 an 13 are clowds and cirrus, respectively
» Charts. 1 var cloudBithask =
b Arays B var cirrusbitihask = 1
» Primitive 17 Both flags should be set to zero, Indicating clear ¢
- Cloud Maskin 16 var mask = qa.bitwiseAnd(cloudBithask) .eq(0) .and(
B Landsadsy Surface Reflectance 5y G0 bitwiseAnd(cirrusBithaski -€alo))
M Landsat Surfece Reflectance 19 // Return the masked and scaled data, without the QA b
B Landsat8 TOA Reflectance QA Band 20 raturn image. updatenaskinack). divide(10000)

10DIS Surface Reflectance QA Band
Sentinel2

Satelite
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1. Introduction

1.2. JavaScript API: Earth Engine Code Editor

1. Earth Engine Code Editor (JavaScript API)
= free web-based IDE (Integrated Development Environment) using the JavaScript API

Search for datasets or places

Script manager Get a link (URL) to the script
. Help button
API documentation Save the script Feodback butt
Asset manager Run the script eedbacibullen
Edth Engine em

seive [CICNG NS ETHO W0 O
p o -

e
s

| Task manager

Console output

locations, pixel
values, objects
on the map

Layer manager
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1. Introduction

1.3. Python API: Google Colaboratory

2. Google Colaboratory (Python API)
= free cloud-based Jupyter notebook environment for writing and executing Python code

@ Welcome To Colaborato: X | + v -8 x
« C, 08 = google.com % 9 [} 8 =
Welcome To Colaborat B
€O Welcome To Colaboratory oo o ©
Fle €6t View nsert Runtma Toos Help ©
ox ¢ ~
Q gtarted What is Colab?
) om Colab, or ‘Colaboratoy’, llows you to wite and execute Python inyour browser, with
. « Zero configuraton required
; + Access o GPUS free of charge
o « Easy sharing
Vihether youe a student, work easie. Watch more,or
y Just get strted below!
v Getting started
. wite and execute
code.
For exampl, hereis  code cellwitha short Python script that computes a value, sores it n  variabl, and prints the resut
seconds.in a doy = 24 0
seconds.in a day
o400
o
ihe above cll s ress theleftof the code,
= the above cel o Iefof th
shortcut
=]
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1. Introduction

1.3. Python API: Google Colaboratory

2. Google Colaboratory (Python API)
= free cloud-based Jupyter notebook environment for writing and executing Python code
= avoids the need to set up a local development environment, i.e. software (libraries) & hardware (GPU)

@ Welcome To Colaborator X | + v Z e ox
« c 08 = google.com wx Ty °) 8 =
pe
€O Wekome To Colaboratory @ & O
Fle €01 View nsen Runme Toos Help -
Tableof o x -
Q — What is Colab?
x} . Colab, o "Colaboratory’, allows you to write and execute Python in your browser, with

« Zero configuration required

e
: « Access to GPUS free of charge
O « Easy sharing
Whether you'e a student work easier. Watch more,or
" just get tarted below!
v Getting started
a wite and execte
code
For exampl, hereis  code cellwith a short Python script that computes a value, sores it n  variabl, and prints the resut
Seconds_in_a_day = 24 * 60+ 60
seconds_in o doy
86400
o
the above cel, s and then either press the et of the code,
= o
shortcut
=]
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1. Introduction

1.3. Python API: Google Colaboratory

2. Google Colaboratory (Python API)
= free cloud-based Jupyter notebook environment for writing and executing Python code
= avoids the need to set up a local development environment, i.e. software (libraries) & hardware (GPU)
= provides access to GEE Python API, free GPU and TPU resources, enabling users to perform
computationally intensive tasks

@ Welcome To Colaborator X | + v Z e ox
« c 08 = google.com wx Ty °) 8 =
pe
€O Wekome To Colaboratory @ & O
Fle €01 View nsen Runme Toos Help S
Tableof o x -
Q : What s Colab?
x} . Colab, o "Colaboratory’, allows you to write and execute Python in your browser, with
- « Zero configuraton equired
; « Access 10 GPUS fre of charge
=} « Easy sharing
Whether youe a student, work easier Watch more,or
Just et started below!
v Getting started
B writ and execute
code.
For example, here i a ode cllwith  short ython script that computes  value,storesiin  vriabe,and prits the resul
seconds_in_a_day = 26 * 60 * 60
Seconds_in o day
asi00
o
the above cell 5 and then either press th eft of the code
= o
shortcut
=}
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2. Setup GEE in GoogleColab

2. Setup GEE in GoogleColab
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2. Setup GEE in GoogleColab

Nota Bene

The steps required by Google to access and use GEE APIs are regularly evolving.
= the steps described are those required as of March-2024

= visit the Earth Engine access guidelines for the most up-to-date information

12/47
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2. Setup GEE in GoogleColab

2.1. Create a Google account

1. Create a Google account (if you have one, skip this step)

G reotn yourGoogle Acco < - 008
<« (¢ 08 = google.com, [xd ® & & =
~
<9
Create a Google
Account

Enter your name Surname (optional)

Engish (Urited Kingdom) Welp  Privacy  Terms
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2. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.1 Access your account’s Google Cloud Console

© Welcome - Google Clouc x | + 20 @

« c 08 = google.com, b

e & i
e T Qoen | B B B O ® z(— 1. select your account here

° AN
Welcome

o
Try Google Cloud with $300 in free credits ~ oneomers

Train and deploy ML models and Al applications with

= Google Cloud Select aproject v

 Access to Google Cloud products and services Vertex Al Free Tier.

TRY VERTEX Al
/90 days to spend your credits

Configure Google Cloud for scalable, production-ready
' Nobiling during trial

enterprise workloads.

GOOGLE CLOUD SETUP
TRY FOR FREE

Popular getting started resources

Fiterby  Web, moble,game, storage Contalners, UM, hybrid/mull move workioad | Date, AUML SAP Maps, APls

Pre-built solution templates @
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2. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.2 Create a new project in your Google Cloud Console

O Welcome - Google Clouc X | + v XX

« (e} google.com, w @ & § =
= Go g\eom —_— @ 2. select a project

'y PAN
Welcome .

Try Google Cloud with $300 in free credits ~ omomes
T d deploy ML models and Al appl
/ Access to Google Cloud products and services Vertex Al Free Tier.
TR VERTEX A
90 days o spend your credts
for scalable, pr ly
+/ Novbilling during trial enterprise workloads.

'GOOGLE CLOUD SETUP
TRY FOR FREE °

Popular getting started resources
Filter by Web, mobile, game,storage  Containers, VM, hybrd/multl, move workload  Data, AUML.SAP  Maps, APls

Pre-built solution templates @
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.2 Create a new project in your Google Cloud Console

O welcome - Google Clouc x = + v - 8 x
« ¢ 08 == google.com, pxd &y =
= Gogetd [ coecrapoen | I ; 3. create new project
sowth
(= ] }
naEm wecer seme AL [ )
Try Goog
B ) applications with
' Access to Goc
/90 days to sp
/ Nobilling duri oo
=
Popular gett

Filter by
cANCEL
Pre-built soluti
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.2 Create a new project in your Google Cloud Console

@ New Project - Google Cl- X | +

v XX
<« (¢} 08 = google.com, o & H =
= GoogleCloud | Search () for s, docs, products and more Qs | B @ B 0 O : @
New Project

A Youhave 12 proje
delete projects. |

MANAGE QUOTAS &

Project name *
geedip o

4. select project name

BROWSE

5. create project
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2. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

© Welcome - Google Clouc x | +

G (¢} google.com, w

= Google Cloud

————— o) 6. select the project

° AN
Welcome

o
Try Google Cloud with $300 in free credits oo

Train and deploy ML models and Al applications with

 Access to Google Cloud products and services Vertex Al Free Tier.
TRY VERTEX Al
/90 days to spend your credits
for scalable, p i
/' Nobilling during trial

enterprise workloads.

GOOGLE CLOUD SETUP
TRY FOR FREE

Popular getting started resources
Filter by Web, mobile game,storage  Containers, VM, hybrd/mult, move workload  Data, AUML.SAP  Maps, APls

Pre-built solution templates @
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

© Welcome - Google Clouc X | +
< [¢] 08 = google.com,

pxd & 8
= GoogleCloud [

Select a project £ NewpRosEcT *E 2 0

em ®

/B

Try G

 Access

7. select the project

90 days to sp

2, production-ready
' Nobilling duri !

_ :

Popular gett

Filter by
CANCEL
Pre-built soluti

TRY FOR FREE
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

O Welcome - gee-dip-Go: X | + ~ XX -

— 06 = loud. l $Ad ® & 8 =
= Gf gecou—| —E& 8. select navigation menu
5il  Cloud overview >

I Productsandsolutions >

PINNED PRODUCTS

WL APsandservices &

Enabled APIs and services

9. "Enable API and services”

T oy
Credentials
© 1AM and admin Y
‘OAuth consent screen
&
W Morketplace LI ——
& compute Engine L I
@ KubemetesEngine & >
= CloudStorage L I
@  BigQuery 2 >
o

VPC network J T
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

#1 Welcome - gee-dip-Goc X | + v o x
< c 08 google.com o L 9 =
= Google Cloud Search () for resources, docs:p

2 geedip ¥

forresoucee doce producte andmore Qseren | B B 0 @ @
API APIs and services APIs & Services + enasLe Apis | 10. click here
I

Thour Ghows 12hous  1day 2days 4days 7days 14days 30days
& Ubrary

or  Credentials Traffic

IR

Errors =

OAuth consent screen

Page usage agreements

A Nodatais available for the selected time frame. A Nodata s available for the selected time frame.

Median latency
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. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

w1 API Library - APIs and se. X | +
« > cC

08 s google.com % & o8 =
= GoogleCloud | tegeedp ~ CON=. N R SNOREN - ]
< APILibrary

»

Welcome to the API Library

‘The API Library has documentation, links and a smart search experience.

I P

SFiter Type to filt Maps VIEW ALL (23)
Visibility S [N @
3
Publi (452) Maps SDK for Android Maps SDK for i0S. Maps JavaScript API
Google Google
Private @

Google
Maps for your native Android app. Maps for your native 10S app. Maps for your website
Cateaorv

x I(— 11. search/select “Google Earth Engine API”
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2. Setup GEE in GoogleColab
2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Configure the newly created project

#1 APIs and services - gee-« X |+
& [¢] 08 =

google.com,
Google Cloud

o geedip v

WL API Library

Q google earth engine api

X
APty > "ol arh e
e 1 result
Google Earth Engine API
Visibilty - .Q} o
. Cickon Leammore
Category ~

12. click here
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2. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Configure the newly created project

#1 Google Earth Engine AP/ X |+ X X
« c 08 == ht google.com )

he e & fH =
= GoogleCloud | +geedp ~

< Product details

Google Earth Engine API
Google

Geospatial insights for a more sustainable world.

13. click "ENABLE"

ovERVIEW PRICING ~ SUPPORT  RELATED PRODUCTS
Overview
Important note: You must register your project to use the Earth Engine AP Additional details
Click on "Learn more" for aditional information.
Type: s
Google Earth Engine is a platform for global-scale analysis and visualization

of geospatial datasets. Earth Engine can be used with 70+ petabytes of

analysis-ready geospatial data in the Earth Engine Data Catalog, or with Category
cnstom datasets

Last product update: 01/0

nalyt
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2. Setup GEE in GoogleColab

2.2. Create a Google Cloud project & enable GEE API

2. Create a Google Cloud project & enable GEE API
2.3 Enable GEE API in the newly created project

1 API/Service details - AP X | + v NN
< c Oa = google.com 8w L 8 =
= GoogleCloud | $sgeedip v | [ Search () forresources, docs, products and more Qseren | B B B (DO @
API APIs and services & API/Service details W DISABLE API
©  Touse this APL you may need credentils:

i Library

o Credentials 3 Google Earth Engine API

5 Ohuthconsent screen

8y Google

S5 Page usage agreements S, ‘ . oy )
T | G —_— GEE API is now enabled

METRICS QUOTAS AND SYSTEM LIMITS CREDENTIALS cosT
5’(‘;“ U —— Thour Ghours 12hours 1day 2days 4days 7days 14days  30days
4Graphs -
Fitters: | Versions: Credentisls Methods
Vi.vidphaandviveta v | | Unspecified, Anonymous . v | | 125options selected

Traffic by response code

R
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.1 Access register page at https://code.earthengine.google.com/register

4 Register Cloud Project X | + v 2@ ®
< [¢] 08 = google.com 3 © &L 9 =
Google Earth Engine 0

Get started using Earth Engine

Earth Engine, Google's geospatial science platform in Google Cloud,

out Google Cloud p

ts.

Let's get started:

| Regstera > 1. clic to register a project
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.1 Register project

# Register Cloud Project  x | + v
< Cc 06 = google.com g £3

a
Google Earth Engine (=)

How do you want to use Earth Engine?

(O Paid usage
Commercial businesses, government operations. See

@® Unpaid usage .
Non prof,education,govemment esearch, g, medi. 2. select:

oot - Unpaid usage

[Mmm;;;rggggggggiq - Academia & Research

sack  MYE43
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.1 Register project

& Register Cloud Project X |+
« (<} 0B == ht

google.com/egiste

Google Earth Engine

Create or choose a Cloud Project to register

Create a new project in Google Cloud, or choose one you are
authorized to access to enable the AP

() Create a new Google Cloud Project

(@ Choose an existing Google Cloud Project

C Refresh

3. select project

Al Cloud Projects

geedip gee-dip-418420

©2024 Google

UsePolicy Privacy  Get Help
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.1 Register project

& Register Cloud Project  x | +

= c 08 == google.com b1 L =
Google Earth Engine (=]
Confirm your Cloud Project information
Project usage
Aca‘dem\a :Research 7
Project info:
Project info . .
> - - pr -id
geedip P o‘_IECt
- project-name
4. Confirm
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.2 Register project

# Register Cloud Project X | + v e x
< c O 8 == ht e google.com/registe & L =
Google Earth Engine (=)
© 5. register successful
Prect gee-d-418420 s regiered = redirecting to Code Explorer
REDIRECTING TO THE CODE EDITOR... D = JavaScript IDE
©2024 Google Terms of Service  Acceptable Use Policy  Privacy ~ Get Help
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2. Setup GEE in GoogleColab
2.3. Register Google Cloud project for use with GEE

3. Register Google Cloud project project for use with GEE
3.4 Try accessing GEE in Code Editor (JavaScript IDE)

PR e P—— . e®e
(¢ 06 = google.com, fxd & § =
Google Earth Engine  a h atase gee-dip-418420 ()
il | I * ¥ 7. clic “Run” to execute code
6. type code in JavaScript
e - .
o = ex: official tutorials

0 9 wop ]

¥

- san
No
Ally
oc

% Montarey
s ctor
ol 3 y i i
Googlel Mexico - Koo s [ r——
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2. Setup GEE in GoogleColab
2.4. Access GEE in Colab

4. Access GEE in Colab

co

4.1 Access Google Colaboratory at https://colab.research.google.com/

0 Welcome To Colaborato: x

(¢

Fle Edt View

Table of contents

&

O 8 =2 hitp

Welcome To Colaboratory

nsert Runtime

srch.google.com/Zauthuse

Tools Help

03 x +Ooe +Tex | Copytonim

Welcome to Colab!

(New) Try the Gemini API

ech-to-Text AP
S

It
palette

check out

80% 9%

<—— 1. select your account here
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2. Setup GEE in GoogleColab

2.4. Access GEE in Colab

4. Access GEE in Colab
4.2 Create new notebook

0 Welcome To Colaborator X | +

google.com e © L 8 =

- 2. File - New notebook

Nelcome to Colab!

New) Try the Gemini API

and the command

palette
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2. Setup GEE in GoogleColab
2.4. Access GEE in Colab
4. Access GEE in Colab
4.3 Import ee library & initialize with project-id (in which GEE API was enabled)

0 Welcome To Colaborator X € testing_gee_apiipynb-( X | + v XX

O B = google.com 8% € ©® 8 =

- =
J === — 3. rename notebook (optional)

S ot e - . . .
e e i 4. import Earth Engine lib (ee),

- initialize using project-id
(NOT project-name!),
and execute cell

© import ee

5] ee.Authenticate()

] ee.Initialize(project='gee-dip-418420') # <--- use project-id (NOT project-name!)
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2. Setup GEE in GoogleColab

2.4. Access GEE in Colab

4. Access GEE in Colab

4.3 Execute cell & give authorizations in pop-up windows

0 Welcome To Colaborator % | Co testing_gee_aplipynb-( X | + v e x

B
€ >0 o8 = q Xp_d2e3 e wn By CRCRE]

 soninwitnGooge

Sign in to Colaboratory
<o Runtimes

[ R———

Choose an account

o continue to Colaboratory Runtimes
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2. Setup GEE in GoogleColab

2.4. Access GEE in Colab

4. Access GEE in Colab
4.4 Start coding with GEE in Colab !

€ Welcome To Colaborator X | €O testing_gee_apiipynb- x = +

<« c 08 = google.com 8% t%
& testing_gee._apiipynd

Flo €a1 View Inent Runtime Toos Hep &

co

98 044034 20140318°);
in': 0, ‘max': 0.3,

gamma’: 1.3}

. sop
Hap. centerobject(
Map. addLayer (isage,

10. start coding!
(ex: Tutorial intro-to-python-api)
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3. GEE quick start

3. GEE quick start
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3. GEE quick start
3.1. GEE data catalog
GEE's public data archive includes >40 years of satellite imagery expanded daily:

1. Landsat collections
= NASA/USGS Program, since 1972
= 9 generation of satellites (polar-orbiting):

® Landsat-1 (1972) - Landsat-3 (1978): optical & infrared imaging (VIS/NIR)
¢ Landsat-4 (1982) - Landsat-9 (2021): optical & infrared imaging (VIS/NIR/SWIR/TIR)

= GEE archive includes:

- Landsat 1-5  (1972-1999) Sensor: MSS (Multispectral Scanner)

- Landsat 4 (1982-1993) Sensor: TM (Thematic Mapper)

- Landsat 5 (1984-2012) Sensor: TM (Thematic Mapper)

- Landsat 7 (1999-2021) Sensor: ETM+ (Enhanced Thematic Mapper Plus)

- Landsat 8 (2013-Present)  Sensor: OLI/TIRS (Op. Land Imager / Therm. Infrared Sensor)
- Landsat 9 (2021-Present)  Sensor: OLI/TIRS (Op. Land Imager / Therm. Infrared Sensor)
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https://developers.google.com/earth-engine/datasets
https://developers.google.com/earth-engine/datasets/catalog/landsat
https://landsat.gsfc.nasa.gov/
https://developers.google.com/earth-engine/datasets/catalog/landsat-mss
https://developers.google.com/earth-engine/datasets/catalog/landsat-4
https://developers.google.com/earth-engine/datasets/catalog/landsat-5
https://developers.google.com/earth-engine/datasets/catalog/landsat-7
https://developers.google.com/earth-engine/datasets/catalog/landsat-8
https://developers.google.com/earth-engine/datasets/catalog/landsat-9

3. GEE quick start
3.1. GEE data catalog
GEE's public data archive includes >40 years of satellite imagery expanded daily:

2. Sentinel collections
= ESA/Copernicus Program, since 2014
=- constellation of satellites consisting comprising various sensors:
Sentinel-1: radar imaging (C-band SAR)
Sentinel-2: optical & infrared imaging (VIS/SWIR)
Sentinel-3: optical & infrared imaging (VIS/SWIR/TIR)
Sentinel-5P: ultra-violet, optical, infrared imaging (UV/VIS/NIR/SWIR)

= GEE archive includes:

- Sentinel 1 (2014—Present)  Sensor: SAR (C-band), GRD scenes (Ground Range Detected)
- Sentinel 2 (2015-Present)  Sensor: MSI (Multispectral Instrument)
)
)

- Sentinel 3 (2016-Present)  Sensor: OLCI (Ocean and Land Color Instrument)
- Sentinel 5P (2018-Present)  Sensor: TROPOMI (TROPOspheric Monitoring Instrument)
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https://developers.google.com/earth-engine/datasets
https://developers.google.com/earth-engine/datasets/catalog/sentinel
http://copernicus.eu/
https://developers.google.com/earth-engine/datasets/catalog/COPERNICUS_S1_GRD
https://developers.google.com/earth-engine/datasets/catalog/sentinel-2
https://developers.google.com/earth-engine/datasets/catalog/COPERNICUS_S3_OLCI
https://developers.google.com/earth-engine/datasets/catalog/sentinel-5p

3. GEE quick start
3.1. GEE data catalog
GEE's public data archive includes >40 years of satellite imagery expanded daily:

3. MODIS collections
= NASA'’s “Moderate Resolution Imaging Spectroradiometer”
= sensor on board 2 satellites: Terra (since 1999) & Acqua (since 2002)
=- GEE archive includes: daily surface spectral reflectances from MODIS, as well as
several derived products (e.g., vegetation indices, snow cover, etc)
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3. GEE quick start
3.1. GEE data catalog
GEE's public data archive includes >40 years of satellite imagery expanded daily:

3. MODIS collections
= NASA'’s “Moderate Resolution Imaging Spectroradiometer”
= sensor on board 2 satellites: Terra (since 1999) & Acqua (since 2002)
=- GEE archive includes: daily surface spectral reflectances from MODIS, as well as
several derived products (e.g., vegetation indices, snow cover, etc)

4. High-Resolution Imagery
= GEE archive currently includes: Planet SkySat Multispectral imagery, and aerial
imagery acquired by the NAIP (National Agriculture Imagery Program) during the
agricultural growing seasons in the continental U.S.
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3. GEE quick start
3.1. GEE data catalog

In addition to satellite imagery, GEE also includes other scientific datasets:

1. Digital Elevation Models (DEMs) collections
= DEMs describe Earth’s topography
= GEE archive includes:
® global DEMs: SRTM DEM (NASA's Shuttle Radar Topography Mission) data at 30-meter
resolution, Copernicus DEM (ESA) data at 30-meter resolution, ALOS
® regional DEMs at higher resolutions
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3. GEE quick start
3.1. GEE data catalog
In addition to satellite imagery, GEE also includes other scientific datasets:

1. Digital Elevation Models (DEMs) collections
= DEMs describe Earth’s topography
= GEE archive includes:
® global DEMs: SRTM DEM (NASA's Shuttle Radar Topography Mission) data at 30-meter
resolution, Copernicus DEM (ESA) data at 30-meter resolution, ALOS
® regional DEMs at higher resolutions

2. Thematic datasets:

® Surface Temperature: includes land and sea surface temperature products derived from
several spacecraft sensors, including MODIS, ASTER, and AVHRR, in addition to raw
Landsat thermal data

® Climate: includes climate models generate both long-term climate predictions and historical
interpolations of surface variables

® Atmospheric: includes ozone data from NASA's TOMS and OMI instruments and the
MODIS Monthly Gridded Atmospheric Product
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3. GEE quick start
3.1. GEE data catalog
In addition to satellite imagery, GEE also includes other scientific datasets:

2. Thematic datasets (continued):

® Weather: includes forecasted and measured conditions over short periods of time, including
precipitation, temperature, humidity, and wind, and other variables. Includes in particular
NOAA's Global Forecast System (GFS) and the NCEP Climate Forecast System (CFSv2)

® [and Cover: includes the physical landscape in terms of land cover classes such as forest,
grassland, and water

® Cropland: includes a number of cropland data products

® Other Geophysical Data: includes data from other satellite image sensors
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3. GEE quick start
3.2. GEE data model
The GEE data model revolves around the following components:

* Image objects
= ee.Image
= Image objects represent raster data (i.e., satellite imagery, climate data, or any gridded data)

= Image objects consist of one or more bands, where each band represents a different type of
information (e.g., red, green, blue bands for RGB imagery)

®* Geometry objects
= ee.Geometry
= Geometry objects represent vector data (i.e., points, lines, or polygons)
= Geometry objects support different geometries: Point (a list of coordinates in some
projection), LineString (a list of points), LinearRing (a closed LineString), Polygon (a

list of LinearRings where the first is a shell and subsequent rings are holes), as well as
MultiPoint, MultiLineString, and MultiPolygon
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3. GEE quick start
3.2. GEE data model
¢ Feature objects
= ee.Feature
= Feature objects are Geometry objects with attributes

= Feature objects store a Geometry object (or null) and a properties property storing a
dictionary of other properties

® Collection objects

= Collections are groups of Image or Feature objects
= ee.ImageCollection : group of Image objects, which can be organized and filtered based

on various criteria such as date, metadata, or spatial location
= ee.FeatureCollection : group of Feature objects
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3. GEE quick start

3.3. Jumpstart into image visualization

# Initialize

import geemap

import ee

ee.Authenticate()

ee.Initialize(project="'gee-dip-418420') # Initialize using project-id with enabled GEE API
Map = geemap.Map() # Initialize map

# Select image and visualization parameters
image = ee.Image('LANDSAT/LC08/C02/T1_TOA/LC08_026047_20200116'); # Landsat 8 Top of Atmosphere (TOA) image over Popocatépetl
vis_param = {'bands': ['B4', 'B3', 'B2'], 'min': O, 'max': 0.3, 'gamma': 1.3} # Select bands for true color RGB

# Center map on image and display

Map.centerObject (image, 9)

Map.addLayer(image, vizParams, 'Landsat 8 true color')
Map
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