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FOREST ECOLOGY
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The extent of forest in dryland biomes

[
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FOREST Dryland biomes cover two-fifths of Earth’s land surface, but their forest area is poorly
known. Here, we report an estimate of global forest extent in dryland biomes, based on
analyzing more than 210,000 0.5-hectare sample plots through a photo-interpretation
GEOGRAPHY approach using large databases of satellite imagery at (i) very high spatial resolution and
Mapping forests of > (ii) very high temporal resolution, which are available through the Google Earth platform.

the dryland biome p.635 : 5 We show that in 2015, 1327 million hectares of drylands had more than 10% tree-cover, and

. TR A 1079 million hectares comprised forest. Our estimate is 40 to 47% higher than previous
estimates, corresponding to 467 million hectares of forest that have never been reported
before. This increases current estimates of global forest cover by at least 9%.

Science 12 May 201/:
Vol. 356, Issue 6338, pp. 633-638

http://science.sciencemag.org/content/
3256/6338/635
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PARTENARIAT CGOOCGCLE

FAO Climate Change

UNFAO @grazianodasilva and Google's
Rebecca Moore (@earthoutreach sign MoU
on monitoring of natural resources

HEAN&ED- 00

Complémentarité entre UN FAO ¢t
Google

FAO : décennies de connaissance
olobale du terrain

Google : A la pointe des outils de
gestion de “big data” ¢t de “cloud’, et
développement doutils simples de
cartographie

'Collect Earth combine de maniere
brillante Google Earth et Earth
Engine en fournissant un outil simple
mais robuste pour surveiller les niveaux
de carbone forestiers & ¢chelle
olobale et nationale” (R. Moore)
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OPENFORIS.ORG SUITE

« Initiative internationale pour le
climat » (KI) du ministere Allemand
de I'environnement (BMUB)

Soutient au Département des
Foréts de la FAO

Logiciel Gratuit ¢t en Acces Libre
Projet FAO de «Systemes Nationaux
de Surveillance des Foréts ¢t de
Systemes dInformation pour un

orocessus REDD+ transparent et
verifiable»

Collect, Collect Mobile, Collect Earth,
Calc et la boite & outil geospatiale

uuuu

openforis

Free open-source solutions for envir@nmental monitoring

Universityorldaho ‘
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COLLECT

* Plug-in Google Earth innovant
basé sur le langage HTML

« Interpretation visuelle de [UTCATF
« Entiecrement personnalisable

« Echantillonnage basé sur des
points

¢ Saisic de données par interface
graphique (GUD)

« QOutil robuste et facile & prendre en
main
* Images THR et multi-temporelle

« Geo-Synchronisation Earth Engine,
Bing Maps |

Land Use Sub-Category - Canfidence

Land Use Sub-Division

@

L:('\«\:{lk‘ earth

File Tools Help

- T

Open Foris Collect Earth server should be running while the operator interprets data.
Please maintain this window open while you are using Google Earth.
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CARTH ENGINE

« Accessibilité ¢t visualisation des
données satellites

« Landsat //8 Greenest Pixel et alia
« Donné¢es multi-temporelles

« Landsat, MODIS, SRTM, Classes

d'occupation du sol, données
atmospheriques ... (Sentinel 2)

* Pas besoin de t¢léchargement,
stockage, ortho-rectification ...

 Données
— Saisie dans Google Earth

— Révision dans Earth Engine :

Food and Agriculture
Q\% Organization of the
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AU COMMENCEMENT ETAIT LE PRIX

=< USGS

Technical Announcement b e
U.S. Department of the Interior, T R
U.S. Geological Survey Lo B,

April 21, 2008

Landsat: Le plus long
orogramme civil de

observation de la Terre (1972)

Imagery for Everyone...

Timeline Set to Release Entire USGS Landsat Archive at No Charge.

RESTON. VA - The USGS Landsat archive is an
unequaled 35-year record of the Earth’s surface that is
valuable for a broad range of uses, ranging from
climate change science to forest management to
emergency response, plus countless other user
applications. Under a transition toward a National
Land Imaging Program sponsored by the Secretary of
the Interior, the USGS is pursuing an aggressive
schedule to provide users with electronic access to any
Landsat scene held in the USGS-managed national
archive of global scenes dating back to Landsat 1.
launched in 1972. By February 2009, any archive
scene selected by a user — with no restriction on cloud
cover — will be processed automatically to a standard

ZUSGS

LT ITaGory AN Hakas Schedule

. | ~ . | product recipe, using such parameters as the Universe  "Daga Available over the Internet
U S U Q | n S Transverse Mercator projection, and staged for Landsat 7— all new global acquisitions July 2008
7 7 electronic retrieval. In addition, newly acquired | Landsat 7 - all data September 2008
scenes meeting a cloud cover threshold of 20% or | Landsat 5 — all TM data December 2008
below will be processed to the standard recipe and | Landsat 4 — all TM data January 2009
placed on line for at least three months, after which [ Landsat 1-5 _ all MSS data January 2009

they will remain available for selection from the
archive.

« Landsat et LDCM titres
Octobre 1, 2008

"Toutes les images Landsat /
ETM+ dans 'archive USGS
EROS sont maintenant
disponibles gratuitement”

Newly acquired, minimally cloudy Landsat 7 Enhanced Thematic Mapper Plus (ETM+) data covering North America and Africa are already being
distributed by the USGS over the Internet at no charge, with expansion to full global coverage of incoming Landsat 7 data to be completed by July
2008 (see timeline below). The full archive of historical Landsat 7 ETM+ data acquired by the USGS since launch in 1999 will become available for
selection and downloading by the end of September 2008, At that time, all Landsat 7 data purchasing options from the USGS, wherein users pay for
on-demand ing to various will be di inued.

By the end of December of 2008, both incoming Landsat 5 Thematic Mapper (TM) data and all Landsat 5 TM data acquired by the USGS since
Taunch (1984) will become available, with all Landsat 4 TM (1982-1985) and Landsat 1-5 Multi-Spectral Scanner (MSS) (1972-1994) data becoming
available by the end of January 2009. All Landsat data purchasing options from the USGS will be discontinued by February 2009, once the entire
Landsat archive can be accessed at no charge.

Landsat scenes can be previewed and downloaded using the USGS Global Vi: Viewer at is.usgs.gov [under “Select Collection™
choose Landsat archive: L7 SLC-off (2003-present)]. Scenes can also be selected using the USGS Earth Explorer tool at

hutp://carthexplorer.usgs gov [under “Select Your Dataset” choose Landsat Archive: L7 SLC-0ff (2003-present)]. For further information on Landsat
satellites and products, see http:/landsat usgs gov

- il 1 JSGS I .
USGS provides science for & changing world. For more information visit W .Usgs.gov.
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L ANDSAT QUELQUES CHIFFRES

. - i :Z:' £ s = A
6+M images, 4.3 M+ depuis ) , mr, w«p, o~ Nyt -*'“MT-’( _
2000 i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

« Global L/ depuis 2001 |

« Londsat 8

Lance en février 2013

— jusqu'a 1,400 images/jour
« Reésolution: 15-30m
® Nombr@US@S OpDhCQTlonS Landsat Scenes Visible in EarthExplorer

2,280,042

« Niche cotteuse — adoption —
gratuite '

L8(Pre and on WRS 2) L7 (SLC On & Off) L45T™ L1-5 MSS
® as of March 31, 2015 ®asofJune 30, 2015 ™ asofJanuary 31,2016  ®asofjun

COLLECT EARTH



DONNEES EARTH ENGINE

 Images e Climat et météo
— Landsat — Données atmosphérigues
— Sentinel 1-2 — Metéo
— MODIS — Climat
— Imagerie & haute résolution « Démographique
— Autres images — WorldPop
« Géophysique — Paludisme
— Terrain o
— Couverture terrestre TR s

— Terres cultivees
— Tempé¢rature de surface
— Autres images geophysique

COLLECT EARTH



SENTINEL 2

Sl
=

+ Distribue librement en GBs i JsSentinel 2 |

« Couverture globale

* Fréquence :
— 10 jours avec un satellite
— 3 jours avec deux satellites
« Résolution: 10 m

« Disponible en Code Editor

COLLECT EARTH




COOQGCLE EARTH (/PRO)

1+ milliard téléchargements

Autres globes virtuels :
Marble, World Wingd, ...

Interface facile & utiliser :
Design is how it works”

Pro contre standard:
importation de données,
mesure de surface

Images historiques, Street
View

THR, jusqu’a cm

3D: images, batiments, arbres

SRTM & autres modeles
d'¢levation-numérique

Mesures des distances et
ZONES

Creation d'informations
spatiales, points, lignes,
oolygones, profils

Exportation d'informations
spatiales, KML (¢ditable), KMZ
(zip)

Importation de données, UUMS,
Network links
Géoréférencement (de JPC
& CeoTlF)

Redaction avancée de KML

Variation de la couverture
dans.le. temps
W Food and Agriculture
Organization of the

s/ United Nations



COOGCLE TECH EN COLLECT EARTH

Google Earth (/Pro)

— Images THR pour le point d'entrée et Ihistorique si possible

— 'application géospatiale la plus utilis¢e
— UX génial
Google Earth Engine

— « Petapixel cloud computing »

— Analyse historique et évaluation

— Archives d'images inegalées

— Code Editor: analyse immediate des parametres multiples
Google Drive (optionnel)

— Fusion Tables: analyse ¢t aoffichage des données spatiales

— Stockage et gestion des données

COLLECT EARTH




SAIKU FOOSS, ANALYSE DE DONNEES

W COTAAL W CoBY I BART NI BATAN W BAY
Settiement

* Interface graphique
facile (GUI), “glisser ¢t
deplacer”

* Rapide, intuitive et avec

une approche flexible
des analyses

«  Graphiques colorés,
interactifs et informatifs

 Jableaux de
contingence

* Formats : xls, csv, pdf,
0y, PNQ, SVg, ..

COLLECT EARTH



(COLLECT EARTH, VUE DENSEMBLE

CUSTOMIZATION ASSESSMENT

Q Google
earth engine
a google.org project

bi ng;na ps

COLLECT SURVEY GEOSPATIAL
DESIGNER ANALYSIS CODE EDITOR GOOGLE EARTH EARTH ENGINE VHR IMAGES

. V.. @

~ PostgreSQL

COLLECT COLLECT EARTH SINGLE-USER MULTI-USER

ANALYSIS AND DISPLAY ADDITIONAL (GEOSPATIAL) PROCESSING
N Google
Salku o £ ,
CUTTING EDGE OPEN SOURCE ANALYTICS > > fus'on tablbets >
eta

ANALYSIS SPREADSHEET CSV EXPORT PROCESSING AND DISPLAY EARTH ENGINE




AVANTACES DE COLLECT EARTH

openforis

COLLECT EARTH

@) COLLECT EARTH

“Un systeme d’experts pour
dé¢butant”

Connaissances technigues requises
limitées

Nouvelles technologies ¢t
connaissance du terrain

Permet une approche probabiliste

Adapte au MRV du CCNUCC
Surveillance orientée au résultats

Collection de données individuelle
QU pPar equipe

Logiciel en acces-libre ¢t code
Github.com

« Interpretation visuelle augmentée »
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RESULTATS

2+ membres dans 40+ pays

Evaluation nationale UTCATF
au Dhutan, Kirghizistan,
Mongolie, PNG et Tunisie
Evaluation des zones arides
pour le Global Forest Survey
(40+% de la surface de la Terre)
avec ~200k points

Evaluation global

d'occupation des terres avec
S00k points

Land Cover for Climate
(LC4Climate): Dol USCS, USFS

... | of 7/ EE ¢tudes de cas
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https://earthengine.google.com/case_studies/
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