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Manager of Developer Relations: Google Earth Engine

Digital Data'ifiiBiodiversity Research, Bgm
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Google Earth Engine FAQ  TIMELAPSE  DATASETS  CASESTUDIES  PLATFORM  BLOG  SIGNUP

A planetary-scale platform for
Earth science data & analysis

Powered by Google's cloud infrastructure

» WATCH VIDEO

Meet Earth Engine

Google Earth Engine combines a multi-petabyte catalog of satellite imagery and geospatial datasets




Al for Earth Grants Projects News Blogs v

Biodiversity

Species are going extinct at an alarming rate. Al can help people ‘
accelerate the discovery, monitoring, and protection of
biodiversity across our planet.

00000080 | :

What is Al for Earth?

Al for Earth puts Microsoft's cloud and Al tools in the hands of those working to solve global environmental challenges. Through grants
that provide access to cloud and Al tools, opportunities for education and training on Al, and investments in innovative, scalable



E Menu aWS

> Contact Sales Products v Solutions Pricing More ~ English ~ My Account v Create an AWS Account

Earth on AWS

Build planetary-scale applications in the
cloud with open geospatial data.

Datasets Use Cases Call for Proposals Marketplace

Landsat on AWS

Image from Landsat 8 satellite, courtesy of ﬂle
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Earth Engine is Google's cloud platform

for petabyte-scale analysis of

\satellite imagery and other geospatial data./

& Google Earth Engine
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The Earth Engine Data Catalog

Landsat & Sentinel 1,2 MODIS Vector Data Terrain & Weather & Climate
10-30m, weekly 250m daily WDPA, Tiger Land Cover NOAA NCEP, OMI, ...

... and upload your own vectors and rasters

> 200 public datasets > 4000 new images every day

> 5 million images > 8 petabytes of data

GOOQ'G Confidential + Proprietary



ee.Algorithms
ee.Array
ee.Classifier
ee.ConfusionMatrix
ee.Date

ee.DateRange

ee.Dictionary

. 3

~ function createTimeBand(img) {
var year = ee.Date(img.get( 's t start')).get(
return ee.Image(year).by

}

VWONOU & WN -

collection = ee.ImageCollection(
.8elect('s ts')

.map(createTimeBand);
fit = collection.reducel(ee.Reducer.linearFit{\):

) .subtract(

Help ~ matthan

Use print(...) to write to this
console.

R Moo data ©2015 Google, INEG], ORION-ME | 500 km L | Terms of Use | Report a map error_



High-Resolution Global Maps of
21st-Century Forest Cover Change

M. C. Hansen,»* P. V. Potapov, R. Moore,® M. Hancher,? 5. A. Turubanova,® A. Tyukavina,*

D. Thau,? 5. V. Stehman,? 5. ]. Goetz," T. R. Loveland,” A. Kommareddy,s A. Egl:nrmr,6 L. Chini,
C. 0. Justice,* ]. R. G. Townshend*

15 NOVEMBER 2013 VOL 342 SCIENCE www.sciencemag.org

654,178 700 1,000,000 10,000 4

Landsat Terapixels Hours of CPUs Days to
Scenes of Data Computation Used Complete

Forest Extent 2000
Forest Loss 2000-2012
Forest Gain 2000-2012
B Both Loss and Gain Google

Global Forest Change, 2000-2012 Source: Hansen, Potapov, Moore, Hancher, et al. (Science, 2013) Powered by Google Earth Engine



https://earthenginepartners.appspot.com/science-2013-global-forest

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



GLOBAL FOREST CHANGE LAND COVER

"8 \WATCH
y Iran
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CONSERVATION

' @2 Tiger Conservation Landscapes
audi / @ Tiger Conservation Landscapes
® Tx2 Tiger Conservation Landscapes
@ Terai Arc landscape corridors
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UNCBD COP 13

A SOURCEBOOK OF METHODS AND PROCEDURES FOR
MONITORING ESSENTIAL BIODIVERSITY VARIABLES IN
TROPICAL FORESTS WITH REMOTE SENSING

corc-aoLbsas GCOB&@N

Global Observation of Forest and LandCoverDynamles Group on Earth Observations
Biodiversity Observation Network







Map-of-Life, habitat suitability modeling

6 MAP OF LIFE £) Speciesinfo ] ©) Map aSpecies | (B Species Lists by Location [ISIIT{S AT R0 ST

Overview  Habitat Distribution  Habitat Change  Reserve Coverage  Info m
Bornean Stubtail [— Records outside suitable range m

Urosphena whiteheadi

Update

Habitat Associations | o |53
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Google
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Map-of-Life, habitat suitability modeling
MOL

L T =1 017 - ) SPECIES O, o Map a species About MOL  News Help

Overview  Habitat Distribution  Habitat Change  Reserve Coverage Info

Bornean Stubtail [
UFDSphEﬂﬂ whiteheadi
Update
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[ ] ]
Landcover B
Woodlands Cultivated
m Waotdy Savannas Cropland | Cropland Mosaics
Shrublands Barren Urban
Open | Closed Barren || Urban
Her Water T
Savannas | Grasslands Wietlands | Water Bodies Toggs map size

-y, v
L1n.1'..1;.,|ll.

Miap data =201 5 AoMad, Gocale | Terms of Uss

[ el P (R (UG | PO [N, _g—



. ?

half- ' | ' L : i::
earth - . HOME ABOUT MAPS VIDEOS.' BLOG ENEWSLETTER PLEDGE ¥ HALF-EAR.TH DAY 2018 ' DONATE

project




HOME ABOUT MAPS VIDEOS BLOG ENEWSLETTER PLEDGE HALF-EARTH DAY 2018 DONATE

v

v Species Richness O)
@@ Birds qQ
® ) Mammals
® ) Amphibians
@® ) Turtles
v Plants

@ ) Cacti
@ ) Conifers

¥ Species Rarity ©)
@® ) Birds
@ Marmale Species Richness 0

Birds 1 1010
® ) Amphibians

@® ) Turtles PARTNERS s LEGEND
v Plants




-EXPLORE « GLOBAL

A g

This global network plays a key role in the

conservation of nature and safeguarding of species. However, by
overlaying global species and | rarity | with the
protected areas network, we can see that many species remain

insufficiently protected.

100
75
50
25 I |
(0]
Amphibians Birds Conifers Mammals Turtles
[ Percentage of species for which the global protected area ” Protected Areas
network provides sufficient coverage. < a Species Richness
All Taxa 1 1416

PARTNERS e LEGEND



What does this look like in action?

Here is a first look at the underpinnings of such a
detailed map for South Africa’s Cape region, a global

hotspot of unique and threatened biodiversity.

Using remote sensing data and models, we have mapped

the and | rarity | of mammals for every square
\

kilometer in the region. Notice the intricate fine-scale
variation in biodiversity patterns that is missed by the

coarser-resolution global map.

half-

project
PARTNERS se

earth

Species Richness

Mammals
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High-Resolution Global Maps of
21st-Century Forest Cover Change

M. C. Hansen,»* P. V. Potapov, R. Moore,® M. Hancher,? 5. A. Turubanova,® A. Tyukavina,*
D. Thau,? 5. V. Stehman,? 5. ]. Goetz," T. R. Loveland,” A. Kummareddy,s A. Egl:nrov,6 L. Chini,*
C. 0. Justice,* ]. R. G. Townshend®

15 NOVEMBER 2013 VOL 342 SCIENCE www.sciencemag.org
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Giraffe 93%

The potential of machine learning to
dramatically improve processing of images for
conservation is being explored by ZSL's
Conservation technology team.

Giraffe 88%

Zebra 96%

ZSL puts machine learning to work on
studying camera trap data

& By Jessica Twentyman February 2, 2018

SUMMARY: Conservation charity ZSL is working with Google to develop models that
identify wildlife species from image data captured in the wild.



Collaboration



iNaturalist Q, Explore Communityv  More v

ﬁ 10,279,172

B8 B8 Observations to Date

SIGNUP ® EXPLORE ®

BJ Stacey ~ Shark Eye Snail from Essex County, Massachusetts, USA

How It Works




Google Earth Engine Search places and datasets...

+ New repository 3 var image = ee.Image('LANDSAT/LC8_L1T_ANNUAL_TOA/2013');

' () g NAMES [

A ~ var =
> Writer (4) 'Natural Color (B4/B3/B2)',
~ Reader (7)

6

7 '‘Shortwave IR (B7/B5/B4)',
8 'Color Infrared (B5/B4/B3)',
9 'Agriculture (B6/B5/B2)'

» users/csadams/S4G_Public_l...
» users/csadams/S4Gbeta_test

- users/gorelick/EE101-ZRH SR
& 01_hello_world.js 12~ var VIS_PARAMS = [
i 02_javascript.js 13 {gamma: 1.3, min: @, max: 0.3, bands: ['B4', 'B3', 'B2']},
1 03_hello_image js 14 {gamma: 1.3, min: @, max: 0.3, bands: ['B7', 'B5', 'B4'l]},
.04' | ) " 15 {gamma: 1.3, min: @, max: 0.3, bands: ['B5', 'B4', 'B3']},

-style_an_image.js 16 {gamma: 1.3, min: 0, max: 0.3, bands: ['B6', 'B5', 'B2'l}

I 05_filter_a_collection.js 470 1;
I 06_style_a_collectiog 18

o Google

E‘,:(“"

1 // Display a grid of linked maps, each with a different visualizX@

Help + thau@google.com ~

[ =08 Console [yt

Use print(...) to write to
this console.



MapBiomas - collaboration of 77 land cover / land use experts

BRASIL

Click and see the classification

descriptior

Select all classifications

. 1 Forest Formations

. 1.1 Natural Forest Formations

. 1.1.1 Dense Forest
@ 1.1.2 Open Forest
@ 1.3 Mangrove

1.1.4 Flooded Forest

1.1.5 Degraded Forest

1.1.6 Secondary Forest
. 1.2 Forest Plantations
2 Non-Forest Natural Formations

. 2.1 Non-Forest Formations in
Wetlands

@ 2.2 Grassland
2.3 Other Non-Forest Formations
3 Farming

3.1 Pasture

2000

2001

across Brazil

ABOUT MAPBIOMAS

2002 2003 2004 2005 2006 2007 2008 2009 2010

2011

MAP & DATA

2012

2013

METHODOLOGY COMMUNICATION

2014

2015

2016

CONTACT % PT-BR

COVERAGE ANALYSIS

> your mouse over the chart to see its

values
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Imagery ©2015 TerraMetrics | Terms of Use | Report a map error

Imagery ©2015 Cnes t Image, DigitalGlobe, Landsat, U S. Geological Survey | Terms o




CLASSIFICAGAO RESULTADOS

Periodo

2008 v [*)  5/31/2008 5  10/30/2008

Cobertura de nuvem

Landsat$
GVS (v1) ——i@
: 55
GV (v2) —‘
180
NDFI (v3) 48

198
NODFI (v4)

imagery £2015 TerraMetrics | Terms of Use  Rey
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-39.6226, 27.9053

Show Footer  CartoDB  Map data ©2016 Google, INEGI imagery ©2016 NASA, TemaMetrics  Termsofuse  Support



NATIONAL
GEOGRAPHIC

AUGUST 15, 2017 article

Thousands of
sharks found on
boat in huge illegal
haul

The confiscation of the
Chinese ship and arrest of its
20 crew in the Galapagos
show just how hard it is to

protect marine sanctuaries. 6 M
o—

Fine on Chinese
Transshipment Vessel



https://news.nationalgeographic.com/2017/08/wildlife-watch-galapagos-illegal-shark-fishing/
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GLOBAL FOREST CHANGE FOREST COVER FOREST USE CONSERVATION PEOPLE STORIES

WATCH | N~
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FOREST CHANGE . J \ View country data
® Tree cover gain [ ) {
SELECT COUNTRY
® Tree cover loss [ ] N
Displaying loss with @ canopy
density.
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deforestation. @
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FOREST CHANGE FOREST COVER FOREST USE CONSERVATION PEOPLE STORIES
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: DRAW SHAPE Bin
@ Tree cover gain [ ]
® Tree cover loss @

5

TOTAL SELECTED AREA

27,746,793 ha

LOSS 2001-2013 with >30% canopy der

Displaying loss with m canopy

density.

Tree cover loss is not always

deforestation. @ 3,754,595 ha R
t iy

GAIN 2001-2012 i I-n
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This algorithm approximates the results by 5‘%

sampling the selected area. Results are more s

accurate at closer zoom levels.
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Indonesia Govt UKP4 utilizing GFW in law enforcement
Convening 7 Head of Provincial Police Force (1/2)...evidence, evidence, evidence

evidence

— 4
UKP4 dan 7 Kapolda Koordinasi Penanggulangan

Kebakaran Hutan
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FOREST CHANGE LAND COVER LAND USE CONSERVATION PEOPLE STORIES COUNTRY DATA

Deforestation in Peru by a company called United
Cacao was revealed using GFW’s monitoring systems.

® Tree cover gain

© Tree cover loss

Displaying loss with ( > 30 % ) canopy
density.

Tree cover loss is not always
deforestation.

-
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®© |Intact Forest Landscapes
@ Intact Forest Landscapes
@ Reduction in extent 2000-2013
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—
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http://www.wri.org/blog/2015/06/zooming-%E2%80%9Csustainable%E2%80%9D-cocoa-producer-destroys-pristine-forest-peru

Questions:

What would we need for global biodiversity watch? It's definitely
more complicated than forests and fishing vessels.

Or, is that even useful? How about invasive species watch? Global
Habitat Watch? Global Phylogeny Watch?

|s Half Earth a useful guiding principle for biodiversity and
conservation?

42
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