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« Open Foris Initiative (since 2010)

— Data collection : Collect Calc, Collect Mobile,
Collect Earth Online and Collect Earth

— Remote sensing & GIS : SEPAL and Earth Map

e Free and Open Source Software

o Collect Earth developed from 2013, with
over 20.000 downloads!
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Collect Earth

Augmented Visual Interpretation tool for land use/cover
classification and change detection with access to high
and very high resolution satellite imagery




Augmented Visual Interpretation

« Data Collection tool integrated in Google Earth. Free access to Very High
Resolution imagery.

« Multitemporal imagery thanks to Google Earth, Bing Maps and High Resolution
Imagery from Google Earth Engm@ See video.

e = = = = S = o oS = o=
——— "W Yem e B N N - . T .E % X .
Eile Edit View Tools Add Help

P Sel I}ch

P
-} Google Earth Pro

¥ Places

b IS MyPlaces -

™ ¥/ &3 Temperary Places
= [¥I=5 Collect Earth Data

w v G santiago island

‘.J.' L T S -

Elements{A) Elements(B] Impact
~1-1D2:334

2-1D#:316 e . . o . £ 4 £ R ’ g - y- v, B Latest vhr Image available
3-1D#: 276 " i

B . \
4-1D%:282 a . 3 - ) - A . o ’ 20165
¥ 5. 214 3
6-1D%; 297
7-10%:393 .

8-1D%;3%0 i 4 4 Vegetation type Vegetation cover
9-1D2: 400 3 b ¥ ¢ ! ¥ ; 4 . [} B . . ’ 3

10 -1D#: 197 40-49%

11-1D#:180 < s 4 2 3

121021346
13-1D2:104
14-1D#: 212 4 ? y
15-10%: 416 el i Y AR RS e % : - 0%
16 -10%: 219 ’ i 3 F .
17-1D#: 292 . i/ - e 4 ” s ) 0%
18- 1D#: 98
10-1D#; 367
20-10%: 60
21-1D%:42
i ;gﬁ iﬁ { t ? . I ¢ 5 < F E —— i Tree Count
24102 308
25-1D#: 425 \ [
26-1D%:175 . 5 . 7 { N ’ 2 ¥ £ : « -3 .4 . 4 Shrub Count
27 -1D#: 275 - 4
28 -10%: 411
¥ 29-m#:312

Vegetation

0%

0%

17

Sl e e e ] e ] e e e e e e e e ] ] e e ] ] e

I ENEE

P Lavers ‘ Tour Guide

-

Google Earth

, ’ : ' - -
Tcuerde | ‘5 zmm : 4 Ima:l Date: 016 47.m 2101 miNE elev: Elfr_ eyelalt. 778 ft



Geo-link with imagery sources
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Extra-Imagery sources supported

Google Earth Engine (GEE App / Code Editor)
Bing Maps
Planet (Free NICFI Monthly basemaps / Purchased Daily Imagery)

Maxar SecureWatch (licensed)



Google Earth Engine >20 Petabytes Data Catalog

Imagery
Landsat 4-8 30m
MODIS 250m Daily Global
Sentinel-2 20m
Sentinel- | [Om SAR
JAXA,
Geophysical
Digital Elevation
Land Cover

Surface Temperature

Weather Forecasts
Climate Models

COLLECT EARTH



Google Earth History
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Fecha de las imagenes: 1/10/2018 lat. 18.323664° long. -88.369539° elev. 19m alt. ojo 419 m




GEE History
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NICF| Planet Imagery

2019/12 - 2020/05 ~ September 2020 ~

JRGB/False color RGB/False color

w Leaflet | Planet 2020

Change in 2020—not,visible in Google Earth images




Sampling proach
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Systematic, Random or Stratified

Sampling design is independent from the survey
CEE TOOL TO GENERATE GRIDS




IPCC
Land use
categories

IPCC
Land use
sub-categories

Ghana land use sub-divisions

IPCC Land Representation

!

J

!

| Wet evergreen |

Guinea savannah

v

v

Swamp forest

more...

Other industrial
crops

COLLECT EARTH

| Rice | woodland | Lake | | City / village | | Rock / stone |
| Moist evergreen | | Other cereals | Sudan savannah | Permanent river | Road | Sand |
Moist semi- | Root and tubers | woodiand | Seasonal river | - | Bare area |
deciduous | Transition woodland | | Mining |
| Dry semi-deciduous | | Legumes | | Bush / scrub | | Swamp | Infrastructure
| Upland evergreen | | Fruits | | Grcciand | | Coastal water body |
| Southern marginal | | Vegetables |
| Mangrove forest | | Cacao |
| Riparian | | Oil paim |
| Coffee |




Collect Earth use cases

X
Collect Earth facilitates the analysis |
mAgE-I‘.' Land cover IPCC l::::a
of high and very high resolution
satellite imagery for a wide variety Country: country, Region: region

of purposes, including : Imagery avajlable ©

 Support multi-phase National
Forest Inventories

* Land Use, Land Use Change and Imagery available

Forestry (LULUCF) assessments Latest Imagery date @

{ arth

Google t
Secure Watch

* Monitoring forest restoration /
baseline setting (GGW)

* Accuracy assessment of existing
maps

* Monitoring agricultural land and
urban areas

COLLECT EARTH
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FREL Submissions

FREL/FRL submissions to the UNFCCC

| ____Bhutan |

Collect Earth used for _ Brazil Colombia
Activity Data collection Brazil | DRC | Dominican Republi
_ Cambodia India
Chile ote d'lvoire Lao PDR Eguatorial Guinea

Collect Earth used for Congo ana Honduras

Costa Rica Honduras Malaysia Argentina Kenya

Map Accuracy validation

Vichgolia
Mozambique

Guinea-Bissaul Valawi

Colombia
Ecuador Paraguay Vialaysia
Warsaw Guyana I_Ef.m L
Malaysia Viet Nam Uganda Sudan
| Framework | Brazil Mexico Zambia Tanzania Suriname Togo
I
2013 2014 2015 2016 2017 2018 2019 2020

Chile Brazil Uganda
Colombia PNG Lao PDR
Indonesia Argentina Cambodia
CETET TN Costa Rica

Colombia
Malaysia
Ecuador

UNFCCC REDD+ results:
9.03 billion t CO,



a google.org project

Sampling Design
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. stgreSQL —
Single-user Multi-user Data analysis
database database

Google

COLLECT EARTH :
~ earth engine

3 nﬁ Excel
openforis @ _ 7

Collect Earth > agoogle.org project
. ) Fusion Table Supervised
blngmaps CSV export Classification
. Supplementar
3::?2:,[}; ;l:/lnl]‘ highp-[:es image)r/y o User friendly, java-based data collection tool

Google

earth engine

a google.org project

Supplementary
Google Earth high-res imagery
_—__
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Saiku
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Select a cube
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Rows p
4
Ed

Measures

Filter hd
54.3%

Region Forest Grassland Settlement Other Land MNodata Wetland Cropland
CENTRAL
CHIMBU
EAST NEVV BRITAIN &0
EAST SEPIK
EASTERN HIGHLANDS 48 For.st
ENGA
GULF 141 1 10 15 2
H.ELA a7 1 — 23 1%
Jiwaka 126 1 4 15
MADANG 128 2 3 1 3 %
MANUS
MILNE BAY 20 1 5 ] 30
MOROBE 237 12 2 2 1 az
NEW IRELAND 24

11.8%
NORTH SOLOMONS 56 19.1%

» Fast, intuitive and flexible data analysis
» Powerful tool for data quality control
« Data export to Excel, CSV and PDF
Produce colorful and informative charts and graphs with a few clicks
Export graphics to JPG, PNG or other formats




Farth Map

The power of Google Earth Engine without
coding. A user-friendly tool for complex land
monitoring

(F) openforis



Google Earth Engine

The power of Google data storage and processing for free
for research and climate analisis, but... not so easy to usel

& Elevation And Temperature-Ear X == = X

€« = (C # hitpsy//codecarthengine.google.com B i

Google Earth Engine Search places and datasets... n | [———
cean o e -

.Fl|tef scripts... : “ = "-; Y/ Plot elevation and seasonal temperatures along SF-Remo transect. ~| Use print(...) to write to this console.
+ Owner (1) i ::: ;:”E’ ? g;;liizgéi“m;??‘gégggif]1' Elevation and temperatures along SF-to-Reno transect (2]
+ Writer (3) 5 var transect = ee.Geometry.LineString([reno, sf]); =—Elvalin - Winter 2014 =—Summardte ..
+ Reader (3) 6 = - ; \ ' >
~ Examples 7 // Get brightness temperature data for 1 year. § o . S &
» Image 8 war landsat8Toa = ee.ImageCollection('LANDSAT/LCOS/C@1/T1 TOA'); F= i 2000 @
. S war temperature = landsatBToa.filterBounds{transect) 8 ; 3 X
+ Image Collection 10 Lselect(['B16°], [ temp']) g 83 5
+ Feature Collection 1~ .map (function(image) { & E,E,\—' <A w 1.000 E
~ Charts 12 /4 Kelvin to Celsius. 2 " %
[ Elevation Histogram = i 1m?ge.sub?r?ct(233.1?] A B P T R I 0
B Elevation Profile = s ssetl systewbing start’s Imsgesget(imystenitine stark™))s 0 50,000 100,000 150,000 200,000 250,000 300,000
B image Spectra o * Distance from 5F (m)
IImageTimeSer\'es 17 // talculste bands for seasonal temperatures and elevations; composite inte
K Time S By Regi 18 // 8 single image.
THEME. HINE obiIES LY. Heg0n 19 var summer = temperature.filterDate('2014-86-21", '2014-69-23')
B Seasonal Temperatures 28 .reduce(ee.Reducer.mean())
B Table Of Temperatures 21 .select([@], ['summer']);
IDO}‘ Series E 22 var winter = temperature.filterDate('2813-12-21', "2014-83-20')
i 23 . reduce(ee.Reducer.mean())
B Column Histogram 24 .select{[@], ['winter']);
W Elevation And Temperature 25 war elevatio e.Image{ 'USGS/NED'); // Extract the elevation profile.
+ Arrays 26 var startingPoint = ee.FeatureCollection(ee.Geometry.Point(sf));
b Primitive 27 wvar distance = startingPoint.distance(520000);
. 28 wvar imsge = distance.addBands(elevation).addBands(winter).addBands(summer);
+ Cloud Masking 29
} Code Editor 30 // Extract band values along the transect line.
v User Interface = 31 war array = image.reduceRegion(ee.Reducer tolist(), transect, 1908) »
= v o P s
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FarthMap.org
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Metrics

Temperature - Mean (ECMWF ERA5) v

‘Temporal aggregation

Annual v

| £ 1e80-2020 PROCESS
Mexico

Temperature - Mean (ECMWF
£Rag)

[ Aversge [ Trendine

c
RRREENNEE
ettt

Mexico
FAD Globs| Exological Zones.
2010

Class

By Area(ha)
NoData
Tropical
rainforest
(TAr)

Tropical

5,507,825.33

14,581,204 44

13064789.98 6.7

3375885455 17.32
Tropical
mountain
system
(™)
Subtropical
steppe
(sBsh)
Subtropical
desert
(sBwh)
Subtropical
mountain
system
(sM)
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57,839.676.63
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Climate Vegetation Fires

e

I

? ‘ 29 Statistical data runs on Google Earth
“ Engine

Forestry Water Land
Degradation
A7

% A\ wﬂw Statistical data is exportable

Satellite Geophysical  Geosocial

images
Alam's
$ Yearly, Monthly and Sesonal
Land mapS & OtherS data agregations
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Imagery Compare tool

Experimental Q_  Search places 3

Earth Engine Apps

© Measure Area

Click to draw polygon

Burn Severity (NRB) Sentinel2 3 @ Legend
‘ g

| 11131517 19 21 23 25 27 29 0ct 3
< >

Sep 17,2021 - Sep 19, 2021 ;:t";pm

Dovmload Image &

penforis




Thank you!

Visit help.carthmap.org for
nfo and Use Cases

Any questions?
Alfonso.SanchezPausDiaz@fao.org
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