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GOOGLE EARTH ENGINE | merecoersr

mcserep@inf.elte.hu

SPATIAL ALGORITHMS | oecemer 12,207
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- WHAT IS EARTH ENGINE?

Google | Earth Engine:

Google's Cloud Platform for
Big Earth Data Analytics

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



WHAT IS EARTH ENGINE?

Google Earth Google Earth Engine

T

3D Globe Visualization Geospatial Analysis
Rich 3D basemap on which raster and vector data can Enables the processing of massive amounts of raster and
be overlaid. vector data, that may results in a variety of outputs such

as tiles for 2-D interactive maps, tables, video, or
images that can be displayed on Google Earth.

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



OVERVIEW

Requests Results
/ add mosaic ] \
Geospatial filter detance | Algorithmic
join v e
Datasets _' focal_minL | comvo Ive Primitives
, ' - reduce

/AR R VR R R TR VR PR TR AR PR VR PR AR Ul VR AR VR VR AR ¥
/A PR R VR R R TR TR UR TR PR U TR PR AR U VR AR VR VR AR

\ Storage and Compute /
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THE EARTH ENGINE PUBLIC DATA CATALOG

Landsat4,5,7,8 MODIS Terrain Land Cover Atmospheric
Raw, TOA, SR, etc. Daily, NBAR, LST, etc.  SRTM, GTOPO, NED, etc. GlobCover, NLCD, etc.  NOAA NCEP, OMI, etc.

> 200 public datasets
> 5 million images
> 4000 new images every day

> 5 petabytes of data

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS
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USAGE AND EXAMPLES
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Online demonstrations
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GLOBAL FOREST EXTENT AND CHANGE

Source: Source: Hansen, Potapov, Moore, Hancher et al. , Science, 15 November 2013 o
EGTVS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL SURFACE WATER

Source: Pekel, Belward, Cotton & Gorelick, 2015
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REAL-TIME DROUGHT MONITORING

VANCOuver Tayers M5
o e —— 3

)
¥ ra®
~ NS

-

e ~

NS Quebec New
\ Q Brunswick
N Ottawa
NS o OMontreal
Nova S
o Toronto
(
/ 2
-
ago 5 = setts
3 Smis
anode Island
- “New-Jersey
" aware
S, &
Francisco District of
Columbia
San
Bermuda
Baja
California nville
Sonora
Chihuahua
0
Coahuila de Tamp?
Zaragoza
Mof
Nuevo Le
mi
Bai o Gulf of
aja Sinaloa Monterrey. Mexice
California Sur Durango ' B ":he
VR Tamaulipas ahamas

Source: Desert Research Institute - Justin Huntington and Charles Morton I
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GLOBAL CROP MAP

S .

Source: Prasad Thenkabai, Jun Xiong, USGS EGTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL DEVELOPMENT

Source: DMSP-OLS, Nighttime persistent lights

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL FOREST WATCH

COUNTRE S STORES Ay B8L0G DATA ABOUT I
20
Find out what is happening
in forests right now
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Stay updated

Join the community Analysis tool

www.globalforestwatch.org
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CLIMATE ENGINE

g Climate Engine

Map Layer Time Series @ HIDE
Options Options MENU

Product (2)
Type:

Historical Meteorology v
Dataset:

Ul METDATA/gridMET v
Variable:

PPT (Precipitation) 2

Processing (2)
Calculation

Values B2
Statistic:

Total 02

Time Period (2)
(Data:1979-01-01 to 2016-03-28)
Last 60 Days of Data v

Start Date:

2016-01-28 m
End Date:

2016-03-28 i)

Total Precipitation
Data Source: METDATA/gridMET 4-km dataset (University of Idaho)
Target Period: 2016-01-28 to 2016-03-28

Lat: 366681 N

Lon: -119.8002 E

SHOW VALUE

SINALOA

climateengine.org

Data Metrics Examples References

100 150 200 250
Precipitation (mm)
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Contact

Sponsors
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EARTHENV

EarthEnv

Global, remote-sensing supported environmental layers for assessing status and trends in biodiversity, ecosystems, and climate

HOME PUBLICATIONS PARTNERS PRESS

Global 1-km Cloud Cover

The datasets integrate 15 years of twice-daily remote
sensing-derived cloud observations at 1-km resolution. For = Global 1-km Cloud Cover
additional information about the integration approach and
the evaluations of the datasets, please see the associated

Cloud Forest Prediction

Mean annual
journal article:
Seasonality
Wilson AM, Jetz W (2016) Remotely Sensed High-Resolution Intra-annual variation (SD)
Global Cloud Dynamics for Predicting Ecosystem and Inter-annual variation (SD)
Biodiversity Distributions. PLoS Biol 14(3): 1002415 Spatial variation (SD)
doi:10.1371/journal. pbio.1002415 Stability Hotspots
January
Dataset Details Feinuayy

March
April
May

Cloud cover can influence numerous important ecological
processes including reproduction, growth, survival, and
behavior, yet our assessment of its importance at the
appropriate spatial scales has remained remarkably limited.
If captured over large extent yet at sufficiently fine spatial
grain cloud cover dynamics may provide key information for August
delineating a variety of habitat types and predicting species September
distributions. Here we develop new near-global, fine-grain October
(=1km) monthly cloud frequencies from 15 years of twice- Y November
daily MODIS satellite images that expose spatio-temporal December
cloud cover dynamics of previously undocumented global
complexity. We demonstrate that cloud cover varies strongly
in its geographic heterogeneity and that the direct, 5
observation-based nature of cloud-derived metrics can Pl powered by = Google Earth Engine
improve predictions of habitats, ecosystem, and species
distributions with reduced spatial autocorrelation compared to commonly used interpolated climate data. These findings support the fundamental role of remote sensing as an effective lens through which to
Il monitor the fine-arain ial variability of k iodiversity an m propertie:

June

July

Map data ©2016 ' Terms of Use - Report.a map error

www.earthenv.org
EGTVES LORAND UNIVERSITY, FACULTY OF INFORMATICS



MAP OF LIFE

i

Overview  Detailed Map

Snow leopard

Panthera uncia

Sources
>3 Pointobservations

)Lmli_numm:s

>3 Exeertrange maps

Features
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Point fitters 10f 5 selected
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Vo o ke v v v whe e 2 mw a
. —

Habitat Distribution

Reserve Coverage

Update map

AMMEDABAD »

Logged in as: Nicholas Clinton ~

Mobile

‘UzoniSteait]

About MOL  News

mol.org
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Global algorithm processing

HOW DOES IT WORK?

Map-Reduce paradigm

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS




GLOBAL-SCALE ALGORITHM PROCESSING

Get an image

* Pick projection, resolution, bands, bounding-box, visualization

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL-SCALE ALGORITHM PROCESSING

Apply an algorithm to an image

* Library functions or script your own

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL-SCALE ALGORITHM PROCESSING

Filter an image collection
* Time, Space & Metadata search




GLOBAL-SCALE ALGORITHM PROCESSING

Map an algorithm over an image collection
"N — N

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS



GLOBAL-SCALE ALGORITHM PROCESSING

Reduce a collection
"N—>1 or N—> M

EOTVOS LORAND UNIVERSITY, FACULTY OF INFORMATICS
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Noel Gorelick, Google
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