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Zdarma pro nekomercni uziti

Velké mnozstvi preddefinovanych funkci
Siroky vybér dat

Obrovska uzivatelska komunita

MozZnost vytvofit si vlastni eode BB

. 2078 Docs Assets
apllkace Filter s. m 95} 378 // Add corrected values to the Sentinel-1 ImageCollection
379~ var addCorrectedvalues = function(img) {
M v k . 7 7. b.l ~ Owner (5) gg(i) s e ;
i i = 3 t('w'),
oznost skriptovani I v mobilu ? users/daielp/DGCima e i oot 0
users/danielp/LC-SLIAC 383 VHscale = ee.Image(ee.Number(img.get('VHscale'))),
~ Other-DEMs 384 VWscale = ee.Image(ee.Number(img.get('VVscale'))),
B Available-DEMs 385 angleDiff = (img.select('LIA').subtract(referenceAngle)),
B LC-SLIAC_with_ALOS 386 radarAngle = xmg,selfct( angle'),
v . ;. I LC-SLIAC_with_ALOS._example s LIA = dmg. salact ("LIA%):
Potreba znalosti programovani B LG SLIAC. wih_ EU-DEM s var corrected W = W, subtract((Wacale) .muttiply(anglediff))
[ LC-SLIAC_with_NASADEM 390 .rename('corrected_WV');
B | C.Q1IAC with SR-NEM10m 391 .
V JS nebo P thonu 392 var corrected_VH = VH.subtract((VHscale).multiply(angleDiff))
393 .rename('corrected_VH');
“ 394
. 395 return img.addBands([corrected_VH, corrected_W]);
,Closed software”; funkce se =
v . v v o 398 // Add corrected bands to the Image Collection
mohou menl‘t Casem — potreba 399 var correctedValues = ImgCollWithRegression.map(addCorrectedValues);
400
od 401 return correctedValues;
M 7 M 402
si hlidat aktualizace i ),
if AndreasVollr. 404

22 for TF!

thomathad

Chybéjici zaruka kontinuity
platformy

Gamma metho.

Search places and datasets

405 // expor
406  exports.

Earth

on

GetLink ~ [l save -. Run ~ [l Reset ~ [l Apps IEI Inspector [TNL) Tasks

t the function
LC_SLIAC = LC_SLIAC;

Use print(...
console.

Bandmean

) to write to this

» ImageCollection (225 elements)

Time-series of corrected and
uncorrected data

L= —w T

Image (1abeled by system:time_start)

Satelitné



Data v GEE

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

Landsat & Sentinel-2 MODIS Sentinel-1 Terrain & Weather & Climate
10-30m, 14-day 250m daily Radar Land Cover NOAA NCEP, OMI, ...

... and you can upload your own imagery

> 700 public datasets > 4000 new images every day

> 5 million images ~ 35 petabytes of data


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

Datove typy

ee.Image - raster, 1 nebo vice pasem; kazdé pasmo ma vlastni jméno, méfritko
(scale), projekci a masku + metadata jako mnoZinu atributt (properties).
ee.ImageCollection - kolekce souvisejicich snimku (ee.Image) se stejnou
charakteristikou a vlastnostmi. Vlastni ID.

ee.Feature - vektor jako objekt GeoJSON. Dvé vlastnosti: 1) Geometry

atributy.

ee.Geometry - Point, LineString (a list of points), LinearRing (a closed
LineString), and Polygon (a list of LinearRings where the first is a shell and
subsequent rings are holes). MultiPoint, MultiLineString, and MultiPolygon.
MultiGeometry (GeoJSON GeometryCollection).

ee.FeatureCollection - kolekce souvisejicich objektl (ee.Feature).
ee.Array - pole s 1D vektory, 2D matice, 3D cubes nebo vicedimenzionalni
prostory

ee.Number, ee.String, ee.Date, ee.List, ee.Dictionary,...



Geoprostorove funkce

. Filter - by bounds, within distance, date, day-of-year, metadata ...

. Reducer - zplsob agregace dat v Case, prostoru, pasmech, polich a dalSich datovych
strukturach, napr. mean, max, min, linearni regrese, histogram, zonal statistics ....

« Join - kombinovani prvkd z rdznych kolekci (napf. ImageCollection nebo FeatureCollection)
na zakladé podminky urcené ee.Filter, napr. simple, inner, outer, inverted, spatial join ...

. Zakladni GIS funkce - clip, buffer, intersect, union, dissolve, ...

. Chart - integrace Google Charts. Column, pie chart, scatter plot, histogram, time-series, ...

. Export - export obrazkt, mapovych dlazdic, tabulek a videf

. Machine Learning - Rizené a nefizené per-pixel klasifikace, OBIA. NapF. CART, random
forests, bayes, SVM, k-means, cobweb

. Pokrocilé funkce - Fmask, Change Detection algoritmy, ...

vice nez 800 preddefinovanych funkci... a stale se rozSifujici moznosti



Jak pouzivat Google Earth Engine?

® 00

JavaScript Python REST

The open source Python library running in Colab, your Authenticated HTTP requests (learn more about the Earth

Python environment, or App Engine (learn more about Earth Engine REST API). The REST API contains new and

Engine powered App Engine apps). advanced features that may not be suitable for all users. If
you are new to Earth Engine, please get started with the
JavaScript guide.

Interactive JavaScript using the Code Editor, the open source
JavaScript library in Node.js (learn more about Earth Engine
in Node.js), or Earth Engine Apps.

Webové integrované vyvojové
prostfedi (IDE) — vyuziva EE API

Navody: https://developers.google.com/earth-engine/quides



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

Aplikace postavené nad Google Earth Engine
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Contents lists available at ScienceDirect R Sae
vaitr')hnmjt

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Google Earth Engine: Planetary-scale geospatial analysis for everyone

Noel Gorelick ®*, Matt Hancher °, Mike Dixon ®, Simon Ilyushchenko °, David Thau ®, Rebecca Moore °

https://www.sciencedirect.com/science/article/pii/S0034425717302900

calendarRange (11, 1, "month")

Collection.filter ()

collection = ee.ImageCollection("LANDSATE™)
winter = collection.filter{ee.Filter.calendarRange({11, 1, "month™)}
summer = collection.filter(ee.Filter.calendarRange(6, 8, “month™)) q
diff = summer.median().subtract{winter.median())

Pocet citaci k 09.11.2021: 2466

16. nejvice citovany Clanek vSech Cas v oboru DPZ podle Web of Science
klicova slova “Remote sensing” OR “Earth observation”

calendarRange (6, 8, "month")



https://www.sciencedirect.com/science/article/pii/S0034425717302900
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http://earthenginepartners.appspot.com/science-2013-global-forest
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https://www.globalforestwatch.org/map/

Global Surface Water Explorer Published in Nature
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https://global-surface-water.appspot.com/map

MOL habitat suitability model
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http://mol.org/
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https://earthmap.org/

& Google Earth Engine Apps

Earth Engine Apps

Dynamic, publicly accessible user interfaces for Earth Engine analyses.

Get started.

Curated Applications

https://www.earthengine.a



https://www.earthengine.app/
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TIMELAPSE

Watch the world change over the course of nearly three
decades of satsiiite photography
Pictured: The megacity of Dubai grows in the desert, from 1984 to today

https://earthengine.gooqgle.com/timelapse/



https://earthengine.google.com/timelapse/
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PFiklady z CR

e Mostecko — vyvoj tezby:
https://earthengine.google.com/timelapse#v=50.52771,13.64202,9.992 latL
ng&t=0.03&ps=100&bt=19840101&et=20181231&startDwell=0&endDwell=
0

e Kurovcova kalamita na Sumavé:
https://earthengine.google.com/timelapse/#v=49.01831,13.21195,9.201,|
atLng&t=0&ps=50&bt=19840101&et=20181231&startDwell=0&endDwell=0

e Obnova lesa:
https://earthengine.google.com/timelapse#v=50.49258,13.08431,10,latLn
g&t=3.4&ps=50&bt=19840101&et=20181231&startDwell=0&endDwell=0



https://earthengine.google.com/timelapse#v=50.52771,13.64202,9.992,latLng&t=0.03&ps=100&bt=19840101&et=20181231&startDwell=0&endDwell=0
https://earthengine.google.com/timelapse/#v=49.01831,13.21195,9.201,latLng&t=0&ps=50&bt=19840101&et=20181231&startDwell=0&endDwell=0
https://earthengine.google.com/timelapse#v=50.49258,13.08431,10,latLng&t=3.4&ps=50&bt=19840101&et=20181231&startDwell=0&endDwell=0

Prakticka cast

Predstaveni GEE Code Editoru

Import a zobrazeni dat

Vytvoreni bezobla¢né mozaiky svéta ze vSech snimkU Sentinel-2 v roku 2020
Casové Fady



Let’'s Code!
https://code.earthengine.google.com/?a

ccept repo=users/danielp/CUF2021

v users/danielp/CUF2021
W 01. Filter an image collection
W 02. Cloudless composite of the world
B 03. Calculate NDVI and create a Time Series Analysis

W 04. Apply a computation on an image



The Earth Engine Code Editor

Your Data Search Your Code Data Inspector

~_—— Output Console

API Docs \

Your Scripts &

~%gle%rth Engine [EcH| s~ || 1ok e con

Example Scripts

BTN Docs Assets ot Bon ) Revat.
K Pixel Lon Lat 1 // Compute the trend of nighttime lights from DM: »Point (33.4, 47.99) at
T Polynomial 2 ~pi
a v : 3 // Add a band containing image date as years since 1991. Rixels
Zero Crossing 4- function createTineBand(ing) { ~stable lights first asset: Image (1 band) | Sy
~ Image Collection 5 var year = ee.Date(img.get('system:time_start')).get('year').subtract(1991); stable lights: 36 a c as S
 Clipped Composit 6 _ return ee.Image(year).byte().addBands(ing); SetaB1a 1RGN SRenay THAGE, (35 Handsy I
3 7 g
B Expression Map 4 scale: -0.2167524834867634
i Filtered Composite 9 // Fit a linear trend to the nighttime lights collection. offset: 26.011442242679564

g o ion( 'NOAA/DMSP-OLS/NIGHTTIME_LIGHTS' N
W Linear Fit 10 var collection = ee.ImageCollection('NOAA/DMSP-OLS/NIGHTTIME_LIGHTS') ) Objects

& Modis Cloud Masking = select('stable_Lights*)

.map(createTimeBand) ;
K Simple Cloud Score 13 var fit = collection. reduce(ee.Reducer. linearFit());
I Landsat Simple Composite 14

» Feature Collection 15 // Display a single image
16 Map.setCenter(30, 45

Drawing Tools

~ Charts SN Mo adall sasamion B tahia 1 RN TINPUTYY
BT 3 b gy Map

code.earthengine.google.com



