Google Earth Engine M FF

i E MR AKZE 2021.7.30




YN

Jrik]




Google Earth Engine

A planetary-scale platform
for Earth science data &
analysis

Powered by Google's cloud infrastructure
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1. ®4%. Landsat MODIS......
2. LTSN LHERE. LAlI. NDVL.....
3. HPH*E

MODIS Terrain Land Cover
Daily, NBAR, LST, ... SRTM, GTOPO, NED, ... GlobCover, NLCD, ...

... and many more, updating daily!

> 200 public datasets
> 5 million images > 5 petabytes of data


https://developers.google.com/earth-engine/datasets/
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Guided Tours  Video Tutorials Examples Manual Contact

g Climate Engine ze:

ClimateEngine Data Metrics References Sponsors

Map Layer Time Series ‘ TOGGLE | wmap y Animations
Options Options MENU
Colormap Options~ Apply Mask ~ Download ~ Get Link Reset Forms
rvgge Mean Reference Evapotranspiration Percent
Climate v s = &
Dataset: ) leference from Average Reference Eligpotransspiraﬁo(r)i Percefn lefe;(t’\ce fn:r: Averazge (%)
| Ul METDATA/gridMET s Data Source: METDATA/gridMET 4-km dataset (University of Idaho)
Variable: Target Period: 2015-09-26 to 2016-09-25

[ ETo (ASCE Grass Reference Evapotranspiratic 4 Historical Period: 1981 - 2010
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FOREST CHANGE  FORESTCOVER  FORESTUSE CONSERVATION PEOPLE STORIES

® UMD/Google tree cover gain @ X s \ MalaysSias
® UMD/Google tree cover loss @ ) Pe " ol

Displaying loss with > 10%
canopy density,

USER DEFINED AREA

TOTAL SELECTED AREA

18,309,579.848 ha

LOSS 2001-2012 with >10% canopy density

3,432,117.444 ha

GAIN 2001-2012

1,990,404.275 ha

This rithm a ximates the
results by sampling the selected area.
Results are more accurate at closer
zoom levels,

Download entire data set at project
website
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FROM THE AMERICAN PEOPLE

Home About Application

Eco Dash
Spatio-temporal
EVI Mapping

Explore historic vegetation change.

Eco Dash is a collaborative effort between its
developers and its community of users. We
welcome suggestions for improvements on
our Github issues page.
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High-Resolution Global Maps of
21st-Century Forest Cover Change

M. C. Hansen,'* P. V. Potapov, R. Moore,? M. Hancher,? S. A. Turubanova,® A. Tyukavina,!
D. Thau,? 5. V. Stehman,? S. ]. Goetz,* T. R. Loveland,” A. Kommareddy,{’ A. Egorov," L. Chini,*
C. 0. Justice,! ]. R. G. Townshend?®

15 NOVEMBER 2013 VOL 342 SCIENCE www.sciencemag.org
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RESEARCH ARTICLE

CONSERVATION BIOLOGY 2016 © The Authors, some rights reserved;

exclusive licensee American Association for

Tracking Changes and preventing IOSS in Critical the Advancement of Science. Distributed

under a Creative Commons Attribution

tiger ha bitat NonCommercial License 4.0 (CC BY-NC).

10.1126/sciadv.1501675

Anup R. Joshi,'* Eric Dinerstein,? Eric Wikramanayake,”> Michael L. Anderson,? David Olson,? Benjamin S. Jones,?
John Seidensticker,”* Susan Lumpkin,? Matthew C. Hansen,” Nigel C. Sizer,® Crystal L. Davis,®
Suzanne Palminteri,?> Nathan R. Hahn?

Sci. Adv. 2016;2:e1501675 1 April 2016

"This study was made possible by free availability of satellite
imagery, cloud computing services, and interactive web tools. We
were able to analyze 14 years of high-resolution global forest
loss data across 76 landscapes that span 13 countries."

Photo: Dibyendu Ash, www.goingwild.com
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High-resolution mapping of global surface water
and its long-term changes

Jean-Francois Pekel', Andrew Cottam', Noel Gorelick? & Alan S. Belward'
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Detecting the Boundaries of Urban Areas in India:
A Dataset for Pixel-Based Image Classification in
Google Earth Engine

. remote sensing

Remote Sens. 2016, 8, 634; doi:10.3390/rs8080634

Ran Goldblatt 1'*, Wei You 2, Gordon Hanson ! and Amit K. Khandelwal ?

The dataset can be accessed online as a Google Fusion Table at:
https://www.google.com/fusiontables/DataSource?docid=1fWY4lyYiV-

BAS5HsAKi2V9L.doQgsbFtKK2BoQiHb0#rows:id=1
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S]arch places and datasets

LANDSAT_LC08_C01_T1_ANNUAL_NBRT.js

AR I

BAT A

SRHUB AR (R MIA HE95

(L EXERS] i B

TIER

Get Link -l 3 . Ruh vl Reset — Inspector

var dataset = ee.ImageCollection(’ C08/C01/T1_ANNUAL_NBRT') Use print(...) to write to this console.
.filterDate(’ 2017-12-31");
var colorized = dataset.select('NE
~ var colorizedVis = {
min: 0.9,
max: 1.0, @ =
palette: ['000000', 'FFFFFF'], pay
' B
H ran
Map.setCenter(6.746, 4 , 6); E } -
Map.addLayer(colorized, colorizedVis, 'Colorized');
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» JavaScript
P N/ TEATILE

Feature

Image
ImageCollection
FeatureCollection
Geometry

Reduce

Filter

List
Dictionary
Array

Date
String

Number
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1. Filter:
B i A5 R P00 A2 X6 s 1) 147 A 3

var data = ee.ImageCollection("MODIS/006/MOD13A1")

~ ee.Filter
.SGlECt("N DV'“) ee.Filter(filter)

ee.Filter.and(var_args)

ol

filterBounds(roi)

ee.Filter.bounds(geometry, errorM...

.fiIterDate("ZOl?-l-l", ..2019_1_1..) ee.Filter.calendarRange(start, end, ...

ee.Filter.contains(/eftField, rightVal...
filter(ee.Filter.calendarRange(6,9,"month")) ee-Filterdate(start, end)

ee.Filter.dateRangeContains(/eftFi...

i Iter(ee. Filter. dayOerar(lZO . 330)) ee.Filter.dayOfYear(start, end)

i . ee.Filter.disjoint(/eftField, rightValu...
.map(function(img){

ee.Filter.eg(name, value)
. . . -\ . ee.Filter.equals(/eftField, rightValu...
img = img.clip(roi); qualst 9
ee.Filter.expression(expression)
return |mg’ })1 ee.Filter.greaterThan(leftField, righ...

ee.Filter.greaterThanOrEquals(/eft...
https://code.earthengine.google.com/58ee35ec331974b68e3f7176ac85fala ee Filter.gt(name, value)
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e Evaluate: "%

e Map: ¥ JTEH

» Iterate: R[4 L FHEIE KRR, WitHRAME

« For

2645]. LL2000-20104F (K P30 E A R, 12011
20144ENDVIFIEVI F1Ae A . L istifig 1T & —
URATE A ) A () 2%

https://code.earthengine.google.com/d53fc7c0fea49b6b29829ce5dc7a7f4e
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3. 35

Clip, Mask , filterBounds, region

- (03

TR AR S KU, HAClLipaHE 1
mask ] TR 115

SR R

BB [ regionflbounds H 5 bR % 7
filterBounds FHAZ GG #H !

2545 LU -

https://code.earthengine.google.com/0480e8d7500a97edc94f7cbbebe3d8a5



https://code.earthengine.google.com/0480e8d7500a97edc94f7cbbebe3d8a5
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4. Reduce

=

» Image.reduce

» Image.reduceNeighborhood

» Image.reduceRegion

» Image.reduceRegions

» Image.reduceToVectors

» ImageCollection.reduce

» FeatureCollection.reduceColumns

» FeatureCollection.ReduceTolmage

40+ reducers

Reducer.count
Reducer.histogram
Reducer.linearFit
Reducer.linearRegression
Reducer.max
Reducer.mean
Reducer.median
Reducer.min
Reducer.stdDev
Reducer.sum
Reducer.toCollection
Reducer.toList

Reducer.variance
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Lb 3 VU Fhreduce

(1) ImageCollection. min ()
(2) ImageCollection. reduce (ee. Reducer. min()) ;
(3) ReduceRegion (reducer Amin)

(4) Tmage. min ()

https://code.earthengine.google.com/2cc0a866b7ef54c4f39a6deb2d00772d
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Reduce Regions

FeatureCollection

Bl | B2 | B3 | B4

B5

F1

F2

F3
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5. Join: REXMEJE
2 | PO v /A /N E A /N v P
var joinFilter = ee.Filter.withinDistance({
distance: 2000,
leftField: '.geo’,
rightField: '.geo'});
var closeParks = ee.Join.simple().apply({
primary: parks,

secondary: bart,
condition: joinFilter});

https://code.earthengine.google.com/979cbce9c9e37ea3a47fc91a2ab5dd47
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* Google NFF—ALH F fu Pt FR At = v A 4

» GEEP &2 LA ZFi#% =0 (TIFF. PNG. JPEGHE F#%2.
CSV A% 2 LA S MP 3R A5iA% 3055 )

o FHRITIE

304

¥ Export
» Export.image
» Export.map
» Export.table

» Export.video
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https://code.earthengine.google.com/ee0c74cd3980aaf9d9ceccddf37032e7
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https://code.earthengine.google.com/ee0c74cd3980aaf9d9ceccddf37032e7
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MOD13A1.006 Terra Vegetation Indices 16-Day Global 500m Er
DESCRIPTION TERMS OF USE CITATIONS DOIS
Resolution
500 meters
Bands Table
Name Description Wavelength @
Normalized
Difference
: % NDVI ) -2000 10000 0.001
Y R 4 Vegetation
Dataset Availability Index
2000-02-18T00:00:00 - 2021-06-
26T00:00:00 Enhanced
- EVI Vegetation -2000 10000 0.00!
Dataset Provider i

NASA LP DAAC at the USGS EROS Center
Collection Snippet 1O

VI quality

DetailedQA ol
indicators

ee. ImageCollection ("MODIS/006/MOD13A
1”)

See example | DetailedQA

Bitmask

e Bits 0-1: VI quality (MODLAND QA Bits)
Tags o 0: VI produced with good quality
vegetation e ovi modis o 1: VI produced, but check other QA

o 2: Pixel produced, but most probably cloudy v

e D
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https://code.earthengine.google.com/82c905a82e70e26e788aefc9ae7165b4




Eand value

Eand mean

P FH SE45)

ui.Chart.image.seriesByRegionH1ui.Chart.image.series ] [X 7|

Band values in different regions across images
—— (000000000...

—— 000000000....
10,000

5,000

117 p

5,000

M S 2016 M S 2017 S 2018 S
Image
Band mean across images

6,000
4 000
2,000
0

M S 2016 M S 2017 5 2018 3

Image (labeled by system:time_start)

Band value

Band mean

Band values in different regions across images

-5,000
2005 2010 2015
Image
Band mean across images
10,000
5,000
0

2005 2010 2015
Image (labeled by system:time_start)

https://code.earthengine.google.com/82c905a82e70e26e788aefc9ae7165b4
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D) J@Eitcollectionf]

mean (), min (), max (), median () £ 7= 45541 %
S T F A5 34 S 3

@ WEKE, HXfLandsat, =#m/b

Composite

~ ee.Algorithms
~ ee.Algorithms.Landsat
ee.Algorithms.Landsat.simpleComposite(collection, percentile, cloudScoreRang...

+ ee.Algorithms.TemporalSegmentation
ee.Algorithms.TemporalSegmentation.VCT(timeSeries, landCover, maxUd, minN...

ee.Algorithms.TemporalSegmentation.Verdet(timeSeries, tolerance, alpha, nRuns)

https://code.earthengine.google.com/f82cdff807de4297a809820773efeclf
https://code.earthengine.google.com/a327b18d2c30aad9c456906bbcaa2d14



https://code.earthengine.google.com/f82cdff807de4297a809820773efec1f
https://code.earthengine.google.com/a327b18d2c30aad9c456906bbcaa2d14
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@ B 18] 7 41 7
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https://code.earthengine.google.com/4a05308f2efe548feae68c61da052992
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Band values in different regions across images
15
1.0
05
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Image
SG Smooth
—s—y —=— smooth
15
10 '
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https://code.earthengine.google.com/4a05308f2efe548feae68c61da052992




1. BE/Mikhttps://earthengine. google. com/

2. EHWHYA (FEF! L)
https://developers. google. com/earth—
engine/

3. Bufifidn (At
https://www. bilibili. com/video/BV1Sb411p7
TQ?p=4&share source=copy web

4. GEEE 7 &Hl



https://earthengine.google.com/
https://developers.google.com/earth-engine/
https://www.bilibili.com/video/BV1Sb411p7TQ?p=4&share_source=copy_web
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