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Google Earth Engine

What is Google Earth Engine?

a cloud-based computing platform that allows users to run geospatial
analysis

a platform for petabyte-scale scientific analysis and visualization of
geospatial datasets, and makes it available for global-scale data mining

a tool provides simple and powerful APIs in JavaScript and Python, to
enable the analysis of large datasets

Google Earth Engine combines a multi-petabyte catalog of satellite
imagery and geospatial datasets with planetary-scale analysis capabilities
and makes it available for scientists, researchers, and developers to detect
changes, map trends, and quantify differences on the Earth's surface.

Vo N



Google Earth Engine

How is Earth Engine different from Google Earth?

analyzing geospatial enable travel through a
information virtual globe
global-scale geospatial view satellite imagery,

data mining terrain, 3D buildings

much of the data in GEE is not all available in GE is
not available in GE | ' available for analysis in GEE

Go

Earth Engine Google Earth
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UNDERSTANDING
GOOGLE EARTH ENGINE

a cloud-based computing
platform that allows users to
run geospatial analysis
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DATASETS

IMAGERY GEOPHYSICAL CLIMATE DEMOGRAPHIC

Landsat Terrain Atmospheric data World Pop
MODIS Land Cover Weather Malaria data
High-Resolution Cropland Climate

Sentinel Surface Temperature

Other (nightlight) Other (FIRMS)

You can also upload your own raster data or vector data.

N\



DATASETS

LANDSAT

1 TERRAIN

1972 ~ now SRTM 30m

30m resolution ASTER 100m

once every 2 weeks WWF's HydroSHEDS

NDVI, EVI... hydrology database
. f; SURFACE TEMP ey NIGHT LIGHT

MODIS, ASTER, and | DMSP-OLS

AVHRR
Landsat thermal data

https://code.earthengine.google.com/datasets
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PLATFORM

CODE EDITOR EXPLORER

a web-based IDE for the Earth Engine JavaScript API a simple web interface to the Earth Engine API

https://code.earthengine.google.com/ https://explorer.earthengine.google.com/#workspace
- Ch - — — a
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https://explorer.earthengine.google.com/#workspace

EXPLORER

a simple web interface to the Earth Engine AP

https://explorer.earthengine.google.com/#workspace

° © % Google Earth Engne

< C ﬁ hiips

/lexplorer.earthengine. google.com/¥workspace
Google Earth Engine

Explorer Msnage workepace v Staging v

MYDO9Q1 Surface Reflectance 8-Day L3 Glob... ®

SATM Dyital Elevason Data 30m

MYDO08Q1 Surface Reflectance 8-Day L...

Landsat TOA Percentile Composite ® <
Oct 2 01 A 20 Jump to date
| ~ Visualization
|
l 1 band (Grayscale) o 3bands (RCB)
| sur_refl b02 sur refl bO2 ~ sur_refl bO1
I Rangeo
| -100 - 8000 Custom -
1 Opacity ¢ Gamma
1.00

Cancel

Go gle

Vicrk

Send feadback  user@example.com

Data Cataiog

Workspace

Map

Satelline

+
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CODE EDITOR

a web-based IDE for the Earth Engine JavaScript AP
https://code.earthengine.google.com/

run script

save script ——
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GEOSPATIAL

ANALYS\S

=

Case 1 | Visualizing Images and Image Bands
(image regions charts, cloud mask)

Case 2 | Statistics of Image Neighborhoods
Case 3 | Vector to Raster Interpolation (Kriging)
Case 4 | Raster to Vector Conversion

Case 5 | Supervised Classification

Case 6 | Importing Raster/Vector Data, Exporting Data
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Case 1 | Visualizing Images and Image Bands (Explorer)

Google Earth Engine

Explorer

Data
: Landsat TOA Percentile Composite

Adddata Add computation
Analysis: Train a classifier ~

Random Forests ~ 30

Train classifier and display results

Explorer

~ Landsat TOA Percentile Composite

Landsat]

PLACES

Landsatz, Germany

RASTERS
Landsat TOA Percentile Composite
USGS Landsat 4 Surface Reflectance
USGS Landsat 7 Surface Reflectance
USGS Landsat 5 Surface Reflectance
USGS Landsat 8 Surface Reflectance
USGS Landsat 5 TOA Reflectanca (Orthorectified) with Fmask
USGS Landsat 7 TOA Reflectance (Orthorectified) with Fmask
Landsat Global Land Survey 1975
more »

@ Landsat TOA Percentile Composite

Use in dassification as:  npust  ~

* Annual Custom

Tyear ~ 04 -~

* Visuvalization

1 band (Grayscale) o 3 bands (RGB)

ns - o4 v 0 .
Range
L) - 120 Custom -
Opacity * Gamma
1.00 1.60

Google Mag fata ©237 Google, ZENRN magery 62018, Crea/ S0t

I\https:/xplorer.earthengine.googIe.com/#workspace

Landsat TOA Percentile Composite

Use in classification as:  Input ~

Annual (@ Custom

Slarl date End dale
2012-01-01 to 2016-07-14
Percentile
=0 v" QA Filters

Day of year start

1 to 365

Day of year end

Collection

Landsat7 ~

+ Visualization

1 band (Grayscale) e 3 bands (RGB)

BS v B‘ - 83 -~

Range

10 - 120 Custom N
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Case 1 | Visualizing Images and Image Bands (cloud mask)

After

. > p - . 3 ™ » ‘e o L g PPN NIV e
X T LS S T g R T kT T )
o oLl L% AR iy 5 P S S A P «$ Layers Map Satellite

TOA mosaic
masked =

v’ TOA o

La Grange

“

Turlock (59)

Livingsion
Atwater
U4 Merced

Plar

Volta

T ~ 18 VUPPET VA W TV A
I” Map Satellite
TOA mosaic

v masked =
La Grange

Turlock

Livingsion
Atwater

165) 140 Merced  pa,

. 52) Volta X
I -google.com/earth-engine/landsat

Map data ©2076 Google 10 km Terms of Use



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

Case 1 | Visualizing Images and Image Bands
(image regions charts)

The following example illustrates this method by getting image spectra from three land cover types at
locations in Mexico

Go gle Earth Engine . te Q| Help ~  HiroGongHao ~
cE meE ol

1 splay a Landsat 8 image's reflective bands.
Brivat 2 .Image( ' LANDSAT/LCS_L1T_TOA/LC80260472014047LGNO0").select ([ 'B[1-7]"]); Landsat 8 TOA spectra at three points near Mexico City
! Frivate 3 -99.25260, 19.32 s':, 10); .
» Shared (1) 4 nmage, {bands: [’ 'B4', 'B3'], min: 0, max: 0.5}); st @ uroan
~ Exa 5
mp|“ 6 display a FeatureCollection of three known locations.
» Image 7 ~ e.FeatureCollection(| § e
» Image Collection 8 e¢.Geometry.Point(-99.25260, 19. '-E'RL), {'label': 'park'}), § e T
» Feature Collection 9 e.Geometry.Point(-99.08992, 19.27868), {'label': 'farm'}), =
i -99.21135, 19.3186 'label’': 'urban'
» Charts ig e.Geometry.Point(~-99.21135, ‘.._)-_.r.r_l), {'label': 'urban'}) &
» Playground 12 woints); 0.000 | | | '
» Arrays 13 o _ 0.6 1.0 14 18 2.2
» Primitive i; c{):.‘.zat;o:‘. options. Wavelength (micrometers)
16 sat 8 TOA spectra at three points near Mexico City',
-7“ () Canta Ana ; . - )
) Q’? Q ~N ™ = s Satellite 2
+

Loma de Villa Victoria
Juarez :

[y
1159

\

Villa
de
uerra
Amanalco
de Becerra
(1]
¢ Bravo

Map data ©2016 Google, INEGI Terms of Use lio:;oﬂamu:um:r1

A https://developers.google.com/earth-engine/charts_image_regions
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Case 2 | Statistics of Image Neighborhoods (Code Editor)

Using National Agriculture Imagery Program (NAIP) imagery to quantify landscape differences resulting
from logging in the California redwood forests.

N 9~ W Layers Map Satellite
SD of NDVI
+ NDVI 0 3
- v" NAIP input imagery
O 9 t Layers Map Satellite
v SD of NDVI o
+

v' NDVI
v’ NAIP input imagery

e/reducers_reduce_neighborhood



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

Case 3 | Vector to Raster Interpolation (Kriging)

The following example samples a sea surface temperature (SST) image at random locations,
then interpolates SST from the sample using Kriging.

s ) NEWYORK | 77 : e g P
5 .

-

" CT R v’ Samples
+ PENNSYLVANIA NewYerk 2 oy 85T
- JIANA OHIO Philadelphia !
o ONJ Interpolated
Indianapolis MARYLAND
® DE
WEST - v
VIRGINIA w“h'"g'g" E of
!
KENTUCKY VIRGINIA +
N > ;
Nashville ’ ; . ~ o * '
o s ® . ' ) D . : -
TENNESSEE “NORTH . { . J ’ o o _
Cho' CAROLINA ~ - pr & , 2 4 . :
arlott o ' o k =P r o
X 4 & >, & '
Atlanta SOUTH N ‘ > ' A
| o CAROLINA ¥ ' ‘ . ] '
I -~ -
ALABAMA  adl . *.
GEORGIA : g A ]
3 L 4

- v , =3

IS A hs <34 SRR

T N : e .
! NEW YORK A !
09 V7w MASSACHUSETTS ° o
7 | 0P

v Samples

CcT RI

New York
+ PENNSYLVANIA New S—— &

- JIANA OHIO Philadelphia
o SNy V" Interpolated
Indianapolis MARYLAND
WEST ® & D€
VIRGINIA Washington
KENTUCKY VIRGINIA
Nashville
o
TENNESSEE _NORTN
o CAROLINA ()
Charlotte Atlantic
Atlanta SOUTH Ocean
| o CAROLINA
ALABAMA
; GEORGIA
Jacksgnwlle

Map data ©2016 Google, INEG! 200 KM bed Terms of Use

A https://developers.google.com/earth-engine/interpolation
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Case 4 | Raster to Vector Conversion (Code Editor)

Night-lights digital number serve as a proxy for development intensity of Japan, 2012

GO gle Earth Englne n Help ~ Hiro.GongHao ~
o e O

geometrylype: polygon Click on the map to inspect the layers.

20 eightConnected: £alse,
» Private 21 labelProperty: 'zone',
» Shared (1) gg I})f'cduccr: ee.Reducer.mean()
~ Examples 24 !
» Image 25 // Display the thresholds
» lmageco"ecuon 26 Map.setCenter(139. , , ), L N N
» Feature Collection 3; Map. adduavcr(zoncs, {min: 1, max: 3, palette: ['0000FF', '00FF00', 'FF0000']},
» Charts 29 // Make a display image for the vectors, add it to the map.
» Playground 30 wvar display = ce.Image(0).updateMask(0).paint(vectors, '000000', 3);
» Arrays g; Map.addLayer(display, {palette: '000000'}, 'vectors');

v MNelaniolhiia

m B —

i -

Koumi

INEBET

v’ vectors

TA r‘u'

/ -
Kawakam
NEE Ogano

B INEEYPE] C v’ raster

_’IIIJ
%

TAMANASHI LgMtch ko

-'

ex.

.()nlu

inb’] E
Ly Map data ©2016 Google, ZENRIN 10 kM bed Terms of Use

9

Hayaxawa

51| @

ps://developers.google.com/earth-engine/reducers reduce to vectors
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Case 5 | Supervised Classitfication (Explorer)
Google Earth Engine - a |

Explorer Manage workspace ~ Data Catalog  Workspace

Send feedback Hiro.CongHao@gmall.com ~

Data :
Hand-drawn points and polygons

Model, trained Jul 13, 2016 at 3:13am (100%)
Landsat TOA Percentile Composite ®

Add dala Add compulation

Classes ;
mEU Explorer
NBU
Add dass Get paletie Dat
Fast Naive Bayes
Har
Analysis:  Train a classifier ~ GMO Max Entro
Moc Py %)
L Winnow
Random Forests « 30 an
Perceptron
| i lsatersnd gy ests AK pogasos
Clat  caRT
me R F
EXplOrer Manage workapace ~ Datas Cat N andom Forests
: - r el Add |KPamir
Point drawieg o Exn
Hand-drawn points and pol
. Voting SVM
Model, trained Jul 13, 2016 at 3:13am (100%) Ang

®©
Landsat TOA Percentile Composite ® Margin SVM

Random Forests ~ 30

Adddata Acdd computation

e * | T chosater s ooy ot
H By ,

NBU '

Acd class Get palelte :

Analysis: Train a classifier ~

Random Forests ~ 30

S s

®@ e



Case 5 | Supervised Classification (Code Editor)

Google Earth Engine

Search places and datasets... n Help v  Hiro.GongHao ~
T vocs dsses  Jhewsos  CICIECE KNSR G| cowoe ke

// Use these bands for predlctlon Click on the map to inspect the layers.

var bands = ['B2', 'B3', 'B4', 'BS', 'B6', 'B7', 'B10', 'Bll']);

Filter scripts

» Private

» Shared (1)

~ Examples
» Image
» Image Collection
» Feature Collection
» Charts
» Playground
» Arrays

DI DL R

CoNOOUBmaEWwN -

// Load a Landsat 8 image to be used for prediction.
var image = ee.Image('LANDSAT/LCE LIT TOA/LCB82320672013207LGN00').select(bands);

// Load training points. The numeric property 'class' stores known labels.
var points = ee.FeatureCollection('ft:10X7SUjDTiFIDYIASS8zLeptKBpwBw)j1lBV128Q0gT")
.remap((1, 2), (0, 1), 'class');

// Overlay the points on the imagery to get training.
var training = image.sampleRegions(points, ('class’'), 30);

[/ Train a CART classifiar with dafanlt narameatars.

Terms of Use | Report a map error

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



Case 6 | Importing Raster/Vector Data, Exporting Data

Importing raster data (<10 GB)

Go gle Earth Englne Image: 14SEP03025718-M2AS-054000253010_01_P001

Script D t Image ID
As s m users/username/14SEP03025718-M2AS-
Date

HiroG H Not specified
usgrsl ro .ong ao i Last modified
This folder is empty. 2015-08-03 23:15:29 UTC
+ New folder Size
+ New image collection % 68.52MB
1 » Properties (2)
1 ~Bands (4)
1 Index Name Type Dimensions
1 0 b1 unsigned int16 3145x3145 px
1 1 b2 unsigned int16 3145x3145 px
2 b3 unsigned Int16 3145x3145 px
3 b4 unsigned int16 3145x3145 px

BEl ~ o o

Importing vector data

Google Fusion Tables

// Load a Fusion Table from the ID using the FeatureCollection constructor.
var fc = ee.FeatureCollection( ft:11SfWB60BS1iWGiQxEOqQF_wUgBJL7Bux-pWU-mqdS5");

Exporting data
The exports can be sent to your Google Drive account or to Google Cloud Storage.

A https://developers.google.com/earth-engine/exporting
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A planetary-scale platform
for Earth science data &
analysis

Powered by Google's cloud infrastructure

(2 e | C D

CODE EDITOR

a web-based IDE for the Earth Engine JavaScript API
https://code.earthengine.google.com/

SCript manager ——e I EETI—————

search for data imports
API| documentation
Go l\ | G|

asset manager

geometry tools ——e -

zoom ——o

run script
save script

get link to script

console output

task manager

« - @mem—m———— help button

......

inspect locations, pixel
values, and objects
added to the map

I— layer manager

https://earthengine.google.com/

EXPLORER

a simple web interface to the Earth Engine AP
https://explorer.earthengine.google.com/#workspace

® © ® & Googe Extn Engne

€ > C i [T pps

/explorer.earthengine.google.com/¥workspace

Google Earth Engine

Explorer Mznage workspace v Stagieg ~

1YD9Q1 Surface Refioctance 8.Day L3 Glob-. @ \1vDooQ1 Surface Reflectance 8-Day L...
SATM Digital Elevason Data 30m

Landsat TOA Percentile Composite

®

| - visualizat ion
|

1band (Grayscale) ' 3bands (RGB)

surrefl 502 v surreflb02 v surrefl bOT v

Go gle



https://code.earthengine.google.com/
https://explorer.earthengine.google.com/#workspace
https://earthengine.google.com/

CASE STUDIES

https://earthengine.google.com/case_studies/

Case 1 | Global Forest Cover Change
Case 2 | Map Of Life

Case 3 | Global Forest Watch

Case 4 | Tiger Habitat Monitoring
Case 5 | Malaria Risk Mapping

Case 6 | Global Surface Water

N\
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