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COLLECT EARTH

@ Collect Earth Online

» Collect Earth Online (CEQO): A visualimage interpretation system for
reference data collection

» Developed by SERVIR and FAO
» No installation needed
» Collaborative mapping




COLLECT EARTH

b@. Collect Earth Online

Exercises

How to créate a project

Plot and sample design
Survey design

Plot navigation

Imagery options

How to export reference data

vV VvV Vv VvV Vv V9

Useful links

» https://collect.earth/support

» https://collect.earth/downloads/CEO Manual.pdf

» https://qgithub.com/openforis/collect-earth-online /issues
4

hitp:.//www.openforis.org/



https://collect.earth/support
https://collect.earth/downloads/CEO_Manual.pdf
https://github.com/openforis/collect-earth-online/issues
http://www.openforis.org/

@ Collect Earth Online ) oL

hitp://collect.earth
@ O\JlI\J: SARTH  Home  About  Support
Enter text to filter “ v ‘ ;
FAO-FRA 1 :

US Forest Service

Forest Department (Myanmar)

Spatial Informatics Group
(SIG)

Forest Research and Training
Center, Nepal

SERVIR-Mekong Training



http://collect.earth/

Institutions
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Enter text to filter
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©® Collect Earth Online

Institutions

servir-amazo

SERVIR-Amazonia Training/Taller




COLLECT EARTH

D@Q Collect Earth Online

Creacion de un proyecto

‘\@’(%ﬁl.llNFECT EARTH  Lome About Support  Account an0052@uah.edu | Logout

Biogo SERVIR-Amazonia Training/Taller

Institution created for trainings on CEO (SERVIR-Amazonia) / Institucion creada
para talleres sobre CEO (SERVIR-Amazonia)

&4 Edit O Delete l Go to Dashboard
Imagery @ “
B8 Add New Imagery BB Create New Project Email BB Add User
DigitalGlobeRecentimagery I Institution l [ Ma e Dios ejemplo ] & I an0052@uah.edu I Admin s

DigitalGlobeRecentimagery+Streets I mealvah@gmail.com I Admin s

BingAerialWithLabels

BingAerial |

DigitalGlobeWMSImagery
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b@. Collect Earth Online

@OJN“NETFTﬂ Home About Support Account Logout

Create Project

Use Project Template (Optional)

Template Filter (Name or ID)

Select Project

None

Project Info

Name

Description

Privacy Level

(0 Public: Al ' Users: Logged In Users '® Institution: Group Members ' Private: Group Admins

Project AOI




COLLECT EARTH

@ Collect Earth Online

<\c 1 ONLINE Home About Support Account Logout

Hold CTRL and click-and-drag a bounding box on the map e
North
West East
South
Basemap Source
DigitalGlobeRecentimagery v

Plot Design

R R R R R R R R R R ——————————————




COLLECT EARTH

D@Q Collect Earth Online

‘\C ! ONLINE ‘ Home About Support Account Logout

Project AOI

-12.5745912082845
-69.5420419202322 -69.1863591905305
-12.7837089735666
Basemap Source
DigitalGlobeRecentimagery y

Plot Review

Spatial Distribution




COLLECT EARTH

D@Q Collect Earth Online

(\GIS(ND&I{NFECT EARTH Home About Support Account an0052@uah.edu | Logout

Plot Design

Spatial Distribution

2 [ upload csv | © [ upload sHP |
istributed within the AOL

® Random ' Gridded

-Plot centers will be randol

Number of plots

Plot Shape

® Circle © Square

Diameter (m)

Sample Design

Spatial Distribution

® Random © Gridded
-Sample points will be randomly distributed within the plot boundary.

Samples per plot

Sample resolution (m)

Survey Design .

0




COLLECT EARTH

D@O Collect Earth Online

‘\@ 1 (%(NDLH{NFECT EARTH Home About Support Account an00

@uah.edu | Logout

Plot Design

Spatial Distribution

© Random © Gridded ® | Upload CsV I @ [ Upload SHP I File: ceo_pts.csv
-Specify your own plot centers by uploading a CSV with these fields: LONGITUDE LATITUDE PLOTID.

Number of plots

A [ B [ C [ Plot spacing (m)

LONGITUDE LATITUDE PLOTID
-69.47329712 -12.78190041
-69.54019928 -12.68719959
-69.35099792 -12.71959972
-69.4178009 -12.61629963
-69.1882019 -12.59490013
-69.34559631 -12.5763998

Spatial Distribution

® Random © Gridded QI Upload CSV I Q[ Upload SHP I
-Sample points will be randomly distributed within the plot boundary.

Plot Shape

® Circle © Square

Diameter (m)

i ol e N
g U hs W N

Samples per plot

Sample resolution (m)

Survey Design

0




D@Q Collect Earth Online

(\@ ! 8%[{|{NFECT EARTH Home About Support Account

Plot Design

Spatial Distribution

© Random © Gridded ® [ Upload CSV ] (@] [ Upload SHP ] File: ceo_pts.csv
-Specify your own plot centers by uploading a CSV with these fields: LONGITUDE, LATITUDE,PLOTID.

Number of plots

Plot spacing (m)

Plot Shape

) Circle ® Square

Width (m)

Sample Design

Spatial Distribution

® Random © Gridded © [ uploadcsv | © [ upload sHP |
-Sample points will be randomly distributed within the plot boundary.

Samples per plot

Sample resolution (m)

Survey Design

COLLECT EARTH

an0052@uah.edu

Logout




D@Q Collect Earth Online

(\@ ! 8%[{|{NFECT EARTH Home About Support Account

Plot Design

Spatial Distribution

© Random © Gridded ® [ Upload CSV ] (@] [ Upload SHP ] File: ceo_pts.csv
-Specify your own plot centers by uploading a CSV with these fields: LONGITUDE, LATITUDE,PLOTID.

Number of plots

Plot spacing (m)

Plot Shape

) Circle ® Square

Width (m)

200

Sample Design

Spatial Distribution

® Random © Gridded © [ uploadcsv | © [ upload sHP |
-Sample points will be randomly distributed within the plot boundary.

Samples per plot

Sample resolution (m)

Survey Design

COLLECT EARTH

an0052@uah.edu

Logout




COLLECT EARTH

D@Q Collect Earth Online

(’, QOLLECT EARTH R -
\"bNUNE Home About Support Account an0052@uzah.edu | Logout

Plot Design

Spatial Distribution

) Random © Gridded ® [ Upload CSV I (@] [ Upload SHP ] File: ceo_pts.csv
-Specify your own plot centers by uploading a CSV with these fields: LONGITUDE LATITUDE,PLOTID.

Number of plots

Plot spacing (m)

Plot Shape

© Circle ® Square

Width (m)
2
40.000 m 200
Sample Design

® L ]
Spatial Distribfon
) Random ® Gridded © [ Upload CSV I Q[ Upload SHP ]

-Sample points will be arranged on a grid within the plot boundary using the sample resolution selected below.

Samples per plot

® [ ] ®

Sample resolution (m)

Survey Design




D@Q Collect Earth Online

(\@ / 8(N)|l_|lNFECT EARTH Home About Support Account

Width (m)

200

Spatial Distribution

Sample Design

) Random ® Gridded © [ Upload CSV ] (@) I Upload SHP ]

-Sample points will be arranged on a grid within the plot boundary using the sample resolution selected below.

Samples per plot

Sample resolution (m)

100

Survey Design

- Advanced

Parent Question: None

Parent Answer: Any

New Question: ‘

‘ Add Survey Question ‘

Project Management

Create Project

COLLECT EARTH

an0052@uah.edu

Logout




D@Q Collect Earth Online

(\Q / %(r\%Ll'l[\IFECT EARTH Home About Support Account

Width (m)

200

Sample Design

Spatial Distribution

O Random ® Gridded © [ Upload csV | © [ Upload sHP |

-Sample points will be arranged on a grid within the plot boundary using the sample resolution selected below.

Samples per plot

Sample resolution (m)

100

Survey Design

- Advanced

Parent Question: None M

Parent Answer: Any v

New Question: Uso/Cobertu ra del Suelo?

‘ Add Survey Question ‘

Project Management

Create Project

COLLECT EARTH

an0052@uah.edu

Logout




COLLECT EARTH

D@O Collect Earth Online

‘\@’(%%ﬂllNFECT EARTH Home About Support Account an0052@uah.edu | Logout

Survey Design
- Advanced

E] Survey Card Number |
E] Uso/Cobertura del Suelo
Answers:
X |@ Agua
X |@ Bosque
X |© Mineria
X |@ Pastizal
X |@ Agricultura
X |@ Tala
X |@ Urbano/Artificial
X |@ Otro
=

Parent Question: None v

Parent Answer: Any v

New Question: ‘ ‘

‘ Add Survey Question ‘

Project Management

| Create Project |




COLLECT EARTH

D@O Collect Earth Online

‘\@’(%%ﬂllNFECT EARTH Home About Support Account an0052@uah.edu | Logout

Survey Design
- Advanced

E] Survey Card Number |
E] Uso/Cobertura del Suelo
Answers:
X |@ Agua
X |@ Bosque
X |© Mineria
X |@ Pastizal
X |@ Agricultura
X |@ Tala
X |@ Urbano/Artificial
X |@ Otro
=

Parent Question: None v

Parent Answer: Any v

New Question: ‘ ‘

‘ Add Survey Question ‘

Project Management

# Create Project |




D@Q Collect Earth Online

(\” /) ONLINE

Home About

Support

Account

Review Project

Project Info

Name

Madre de Dios ejemplo

Description

Madre de Dios ejemplo

Privacy Level

Public: All ) Users: Logged In Users '® Institution: Group Members Private: Group Admins

Project AOI

COLLECT EARTH

Logout




D@Q Collect Earth Online

(\ o ’/

COLLECT EARTH
ONLINE

Home About

Support Account

5 km
b _4
-12.5745912082845
-69.5420419202322 -69.1863591905305
-12.7837089735666
Basemap Source
DigitalGlobeRecentimagery v

Plot Review

Spatial Distribution
Number of plots
Plot shape [ square ]
Plot size (200 m ]

Sample Design

Spatial Distribution
Samples Per Plot
Sample Resolution (100 m ]

Survey Review

E] Survey Card Number |

Uso/Cobertura del Suelo?

e Component Type: button - text

COLLECT EARTH

an0C

duah.edu

Logout




D@O Collect Earth Online

—
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2 \COll
® | ONLINE

ECT EARTH

Home About

Support

Account

Project Management

Samples Per Flot

Sample Resolution

[ 100 m J

E] Survey Card Number 1

Uso/Cobertura del Suelo?

e Component Type: button - text
Answers:

Agua

Bosque

Mineria

Pastizal
Agricultura

Tala

Otro
Urbano/Artificial

[ X N JOX JOX N J

Rules:

No rules available for this survey

Close Project

|

Update Project

Project Dashboard

|

Configure Geo-Dash

Download Plot Data

|

Download Sample Data

Project Stats

COLLECT EARTH

an0052@uah.edu

Logout




D@O Collect Earth Online
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2 \COll
® | ONLINE

ECT EARTH

Home About

Support

Account
Samples Fer Flot

Sample Resolution

[ 100 m J

E] Survey Card Number 1
Uso/Cobertura del Suelo?
e Component Type: button - text
Answers:
@® Agua
@ Bosque
O Mineria
@ Pastizal
@ Agricultura
@ Tala
@® Otro
@ Urbano/Artificial
Rules:

No rules available for this survey

Project Management

Close Project

|

Update Project

|

Configure Geo-Dash

Download Plot Data

|

Download Sample Data

# Project Dashboard

Project Stats

COLLECT EARTH

an0052@uah.edu

Logout




@ Collect Earth Online

QJO‘\J[I\F AT Home  About  Support  Account Logout

Project Dashboard

Members 0 Contributors 1
Total Plots 6 Date Created

Flagged Plots 0 Date Published

Analyzed Plots 6 Date Closed

Unanalyzed Plots 0 Date Archived




D@O Collect Earth Online
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2 \COll
® | ONLINE

ECT EARTH

Home About

Support

Account

Project Management

Samples Per Flot

Sample Resolution

[ 100 m J

E] Survey Card Number 1

Uso/Cobertura del Suelo?

e Component Type: button - text
Answers:

Agua

Bosque

Mineria

Pastizal
Agricultura

Tala

Otro
Urbano/Artificial

[ X N JOX JOX N J

Rules:

No rules available for this survey

Close Project

|

Update Project

Project Dashboard

|

Configure Geo-Dash

o

Download Plot Data

|

Download Sample Data

Project Stats

COLLECT EARTH

an0052@uah.edu

Logout




D@Q CoHec’r Earth Online

) COLLECT EARTH

Q/'r éNLlNE GEO DASH an0052@uah.edu | Logout “ Add Widget “ Geo-Dash Help




@. Collect Earth Online ) COLLECT EARTH

Create Widget

Type
Please select type
Please select type
Image Collection
Time Series Graph
Statistics
Dual Image Collection
Image Asset

Image Collection Asset

SRTM Digital Elevation Data 30m




COLLECT EARTH

b@. Collect Earth Online

ONLINE
@8%&IINEECT EARTH GEO_DASH admin@openforis.org

LC8 NDVI s Stats %

@ Total population 156
Q Area 592.3838 ha

Elevation 42-44m

Landsat 8 NDWI LC8 NDWI LC8 False-color Composite

Click and drag in the plot area to z -

" -

. v »
o -
! = l :
Jan.'14 Jul'14 Jan'15 Ju l 15 Jan'16 Jul'1e LI n kS

NDWI — Nttps://collect.earth/geo-dash/geodash-help
h’r’ros [/youtu.be//elvliigDbXw
hitps://youtu.be/7elvitgDbXw

NDWI



https://collect.earth/geo-dash/geodash-help
https://youtu.be/7eIvltgDbXw
https://youtu.be/7eIvltgDbXw

@@ Collect Earth Online

How to create a Project (https.//youtu.be/ecXmOx_kCPU



https://youtu.be/ecXmOx_kCPU

@@ Collect Earth Online

Home About Support Account




©® Collect Earth Online @

Q// ONLINE : Home About Support

DigitalGlobe Maps API: Recent Imagery | DigitalGlobe, Inc " .
V Madre de Dios ejemplo

) E] Plot Navigation

E] Imagery Options

DigitalGlobeRecentimagery

Survey Questions

Please go to a plot to see survey questions




@@ Collect Earth Online

DigitalGlobe Maps API: Recent Imagery | DigitalGlobe, Inc - - =
'V Madre de Dios ejemplo

E] Plot Navigation - ID: 1

CICIE (ot

Review your analyzed plots

Re-Zoom ’ Geodash

I Download Plot KML

E] Imagery Options

DigitalGlobeRecentimagery

Unanswered Color @ Black © White
Survey Questions

Flag Plot Clear All




©® Collect Earth Online

Plot navigation/data collection (https://youtu.be/12D5WgWKhPg)



https://youtu.be/t2D5WgWKhPg

D@O Collect Earth Online

—

N

2 \COll
® | ONLINE

ECT EARTH

Home About

Support

Account

Samples Per Flot

Sample Resolution

[ 100 m J

E] Survey Card Number 1

Uso/Cobertura del Suelo?

e Component Type: button - text
Answers:

Agua

Bosque

Mineria

Pastizal
Agricultura

Tala

Otro
Urbano/Artificial

[ X N JOX JOX N J

Rules:

No rules available for this survey

Project Management

Close Project

|

Update Project

Project Dashboard

|

Configure Geo-Dash

Download Plot Data

|

Download Sample Data

Project Stats

|
|

-
1

COLLECT EARTH

an0052@uah.edu

Logout




D@Q Collect Earth Online

A B € D E F G H | J K L M N 0 P Q R S T U \J W X Y

1 |PLOT_ID lSAMPLE_I LON LAT FLAGGED ANALYSES USER_ID COLLECTICANALYSIS_IMAGERY_IMAGERYYSTACKING PL_PLOTIC USO/COBERTURA DEL SUELO?
2 | 1.35E+08 4.8E+08 -69.4742 -12.7828 FALSE 1 an0052@1 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

3 | 1.35E+08 4.8E+08 -69.4742 -12.7819 FALSE 1 an0052@. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

4 | 1.35E+08 4.8E+08 -69.4742 -12.781 FALSE 1 an0052@1 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

5 | 1.35E+08 4.8E+08 -69.4733 -12.7828 FALSE 1 an0052@. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

6 | 1.35e+08 4.8e+08 -69.4733 -12.7819 FALSE 1 an0052@u 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

7 | 1.35E+08 4.8E+08 -69.4733 -12.781 FALSE 1 an0052@. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

8 | 1.35E+08 4.8E+08 -69.4724 -12.7828 FALSE 1 an0052@tv 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

9 | 1.35E+08 4.8E+08 -69.4724 -12.7819 FALSE 1 an0052@. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

10 | 1.35E+08 4.8E+08 -69.4724 -12.781 FALSE 1 an0052@tv 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque

11 | 1.356+08 4.8E+08 -69.5411 -12.6881 FALSE 1 an0052@t 50:15.4 135.6 DigitalGlobeRecentimagery 2 Tala

12 | 1.35E+08 4.8E+08 -69.5411 -12.6872 FALSE 1 an0052@tv 50:15.4 135.6 DigitalGlobeRecentimagery 2 Tala

13 | 1.35E+08 4.8E+08 -69.5411 -12.6863 FALSE 1 an0052@¢ 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque
14 | 1.35E+08 4.8E+08 -69.5402 -12.6881 FALSE 1 an0052@tv 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque
15 | 1.35E+08 4.8E+08 -69.5402 -12.6872 FALSE 1 an0052@t¢ 50:15.4 135.6 DigitalGlobeRecentimagery 2 Agricultura
16 | 1.35E+08 4.8E+08 -69.5402 -12.6863 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Agricultura
17 | 1.35E+08 4.8E+08 -69.5393 -12.6881 FALSE 1 an0052@¢ 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque

18 | 1.35E+08 4.8E+08 -69.5393 -12.6872 FALSE 1 an0052@1 50:15.4 135.6 DigitalGlol 2016 Accuracy_ 2 Otro

19 | 1.35E+08 4.8E+08 -69.5393 -12.6863 FALSE 1 an0052@t¢ 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque
20 | 1.35E+08 4.8E+08 -69.3519 -12.7205 FALSE 1 an0052@1 51:43.3 170.2 DigitalGlobeRecentimagery 3 Bosque

21 | 1.35E+08 4.8E+08 -69.3519 -12.7196 FALSE 1 an0052@t 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal
22 | 1.35E+08 4.8E+08 -69.3519 -12.7187 FALSE 1 an0052@1 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal

23 | 1.35E+08 4.8E+08 -69.351 -12.7205 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Otro

24 | 1.35E+08 4.8E+08 -69.351 -12.7196 FALSE 1 an0052@1 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal
25 | 1.35E+08 4.8E+08 -69.351 -12.7187 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal
26 | 1.35E+08 4.8E+08 -69.3501 -12.7205 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlobeRecentimagery 3 Bosque

27 | 1.35E+08 4.8E+08 -69.3501 -12.7196 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Otro

28 | 1.35E+08 4.8E+08 -69.3501 -12.7187 FALSE 1 an0052@tv 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal
29 | 1.35E+08 4.8E+08 -69.4187 -12.6172 FALSE 1 an0052@. 52:06.0 105 DigitalGlol 2016 Accuracy_ 4 Miner?a
30 | 1.35E+08 4.8E+08 -69.4187 -12.6163 FALSE 1 an0052@tv 52:06.0 105 DigitalGlol 2016 Accuracy_ 4 Miner?a

anr-anl cnaanml ancaral rarer o :
ceo-madre-de-dios-ejemplo-sampl I ® q
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iy Google Earth Engine

» Google Earth Engine (GEE): planetary scale cloud platform
» For access, processing and analysis of multitemporal satellite data from

different sources

» Enfire Landsat archiveis already there!l

Google Earth Engine

» JavaScript or Python API
» Easy-to-share scripfts

Go g|e Earth Engine Search places and datasets... “
=™ Docs Assets  Niandsat-PhenclogyModele I EEE KRN ETE [ inspector T Tasks

~ Examples 37 // Set up the "design matrix" to input to the regression. Use print(...) to write to this
~ Image 38 - function createLinearﬂodelInputs(img) { console.
W From Name 39 var tstamp = ee.Date(img.get('system: tune start N
n | Where Operator 40 var tdelta = tstamp.difference(start, 'year'); Original and fitted values 2
W O O O O s S 41 // Build an image that will be used to fit the equation ——NDVI  —o— fited
U & Normalized Difference 42 /7 @ + clksin(2#pixt) + c2xcos(2xpixt) = NDVI 100
I Expression 43 var img_fitting = img.select()
I HDR Landsat 44 .addBands (1) 075
¥ Hillshade 45 .addBands (tdelta.multiply(2#Math.PI).sin())
B Landcover Cleaniu 46 .addBands (tdelta.multiply(2«Math.PI).cos()) 0.50
# P 47 .addBands (img.select('NDVI')) [
I Reduce Region 48 .toDouble(); 025
I Bitwise And 49 return img_fitting;
I Canny Edge Detector gg ¥ 0.00 ye . 5
% 5 r ul
:g;’:;emm'"'gam’" Detec.. 52 // Estinate NDVI according to the fitted model. w2
P . 53~ function predictNDVI(img) {
I Connected Pixel Count 54 var tstamp = ee.Date(img.get('system:time_start'));
i Download Example 55 var tdelta = tstamp.difference(start, 'year');
I From Name Landsat8 56 // predicted NDVI = c@ + clxsin(2xpixt) + c2kcos(2xpixt)
i HSV Pan Sharpening o IR e T L N PO
] Houah Transform

Fuente: Google

\4l Mapdata ©2017 Google | 2kmi_ ﬁnmsotufaiaaponamupmvj




oy Google Earth Engine

Exercises

CEO reference data as an asset

How to filtersatellite data

How to define your study area / geometries

How to plot time series and histograms for LULC
How to use packages

How to create time series animation

Compariosn between optical and radar time series
How to export results

é Google Earth Engine

VvV ¥V VvV VvV VvV VvV Vv VY

Useful Links
» https://earthengine.google.com/faqg/

» hitps://developers.google.com/earth-engine/



https://earthengine.google.com/faq/
https://developers.google.com/earth-engine/

Google Earth Engine

iy Google Earth Engine

hitp://code.earthengine.google.com

Goog|e Earth Engine ' Search places and datasets...

CITHS S NS DTS B [ | meeco G |
Filter scripts... m = Use print(...) to write to this console.
» Owner (9)
» Writer (1)
» Reader (5)
» Examples
» Archive (2)

Satellite

‘
i s
A - NORTH

WASHINGTON r MONTANA DAKOTA ¢ ‘ Bl ‘ m
P ¥ . Qs Se—— SOV Mo o5
- 0

{EERR
© i Yiba -,
Qs PAHOR A wvomiNG

» 4089 :
i NEBRASKA
i «

i Y T
|\ NEVADA ~Ur liStates -
San Franci KANSAS  MISSOURI.

Aulz.sz'}g ff

Los Angeles g 3

onolil

Honc

Map data ©2019 Gooale. INEGL ORION-ME 500 km . Temmsof Use



http://code.earthengine.google.com/

2 Google Earth Engine -@- Google Earth Engine

» To execute the Scipft, you can either select the Run button at the top, or
use the keystroke combination CTRL + Enter

» To commentlines use as first characters //. You can mark severallines
and use the keystroke combination CTRL + / to comment/uncomment
the block. Alternatively, you can use /* as the first line of the block and
*/ as the last line of the block to comment/uncomment the block




o Google Earth Engine @ Google Earth Engine

Scripts: hitps://code.earthengine.google.com/c¢accept_repo=users/an0052/servir-
amazonia

» Script]

» Script2



https://code.earthengine.google.com/?accept_repo=users/an0052/servir-amazonia

oy Google Earth Engine

» CEOreference data as an Assetin GEE

Google Earth Engine

B

A B ‘ C |
A B8 ¢ |, b | E | F | G | H | ' | J | K | L /M N | O | P | R s 1 |LON [LAT LuLC
1 |PLOT_ID lSAMPLE_I LON LAT FLAGGED ANALYSES USER_ID COLLECTIC ANALYSIS_IMAGERY_IMAGERYY STACKING PL_PLOTIC USO/COBERTURA DEL SUELO? 2 -69.4742 -12.7828 2
2 _ 1.35E+08 4.8E+08 -69.4742 -12.7828 FALSE 1 an0052@u 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 3 Bl -69.4742 -12.7819 2
3  1.35E+08 4.8E+08 -69.4742 -12.7819 FALSE 1 an0052@t. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 4 m 69.4742 -12.781 2
4 | 1.35E+08 4.8E+08 -69.4742 -12.781 FALSE 1 an0052@u 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque —
5 1.35E+08 4.8E+08 -69.4733 -12.7828 FALSE 1 an0052@v  49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 5 - -69.4733 -12.7828 2
6  135E+08 4.8E+08 -69.4733 -12.7819 FALSE 1 an0052@. 49:22.1  104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 6 | -69.4733 -12.7819 2
7 | 135E+08 4.8E+08 -69.4733 -12.781 FALSE 1 an0052@1  49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 7 -69.4733  -12.781 2
8 | 1.35E+08 4.8E+08 -69.4724 -12.7828 FALSE 1an0052@. 49:22.1  104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 8 | -69.4724 -12.7828 2
9 | 1.35E+08 4.8E+08 -69.4724 -12.7819 FALSE 1 an0052@t. 49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque g _ -69.4724 -12.7819 2
10 | 1.35E+08 4.8E+08 -69.4724 -12.781 FALSE 1 an0052@1  49:22.1 104.8 DigitalGlol 2016 Accuracy_ 1 Bosque 10 N 69.4724 12781 2
11 | 1.35E+08 4.8E+08 -69.5411 -12.6881 FALSE 1 an0052@t¢ 50:15.4 135.6 DigitalGlobeRecentimagery 2 Tala —
12 | 1.35E+08 4.8E+08 -69.5411 -12.6872 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Tala 11 ] -69.5411 -12.6881 3
13 | 1.35E+08 4.8E+08 -69.5411 -12.6863 FALSE 1an0052@¢  50:15.4  135.6 DigitalGlobeRecentimagery 2 Bosque ﬁ 12 | -69.5411 -12.6872 3
14 | 1.35E+08 4.8E+08 -69.5402 -12.6881 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque 13 | -69.5411 -12.6863 2
15 | 1.35E+08 4.8E+08 -69.5402 -12.6872 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Agricultura 14 | -69.5402 -12.6881 2
16 | 1.35E+08 4.8E+08 -69.5402 -12.6863 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Agricultura ] —_ W O 'I'er 15 B -69.5402 -12.6872 4
17 | 1.35E+08 4.8E+08 -69.5393 -12.6881 FALSE 1 an0052@t. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque 16 T 69.5402 -12.6863 a
18 | 1.35E+08 4.8E+08 -69.5393 -12.6872 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlol 2016 Accuracy_ 2 Otro 2 —_ ForeS'I' 17 — 69.5393 12.6881 )
19 | 1.35E+08 4.8E+08 -69.5393 -12.6863 FALSE 1 an0052@. 50:15.4 135.6 DigitalGlobeRecentimagery 2 Bosque N e
20 | 1.35E+08 4.8E+08 -69.3519 -12.7205 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlobeRecentimagery 3 Bosque 3 _ LOggI ng 18 | -69.5393 -12.6872 8
21 | 1.35E+08 4.8E+08 -69.3519 -12.7196 FALSE 1 an0052@. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal 19 | -69.5393 -12.6863 2
22 | 1.35E+08 4.8E+08 -69.3519 -12.7187 FALSE 1an0052@t 51:43.3  170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal 4 _ A grl CU | -I-U re 20 | -69.3519 -12.7205 2
23 | 1.35E+08 4.8E+08 -69.351 -12.7205 FALSE 1 an0052@t. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Otro 21 Bl -69.3519 -12.7196 5
24 | 1.35E+08 4.8E+08 -69.351 -12.7196 FALSE 1 an0052@u. 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal _ m
25: 1.35E+08 4.8E+08 -69.351 -12.7187 FALSE 1 an0052@¢ 51:43.3 170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal 5 P O STU re = — -69.3513| -12.7187 >
26 | 1.35E+08 4.8E+08 -69.3501 -12.7205 FALSE 1 an0052@u. 51:43.3 170.2 DigitalGlobeRecentlmagery 3 Bosque 6 _ M ini ng 23 | -69.351 -12.7205 8
27 | 1.35E+08 4.8E+08 -69.3501 -12.7196 FALSE 1an0052@. 51:433  170.2 DigitalGlol 2016 Accuracy_ 3 Otro 24 | -69.351 -12.7196 5
28 | 1.35E+08 4.8E+08 -69.3501 -12.7187 FALSE 1an0052@. 51:43.3  170.2 DigitalGlol 2016 Accuracy_ 3 Pastizal 7 _ U rb an 25 | -69.351 -12.7187 5
29 | 1.35E+08 4.8E+08 -69.4187 -12.6172 FALSE 1 an0052@t  52:06.0 105 DigitalGlol 2016 Accuracy_ 4 Miner?a 26 | -69.3501 -12.7205 2
30 | 1.35E+08 4.8E+08 -69.4187 -12.6163 FALSE 1 an0052@t. 52:06.0 105 DigitalGlol 2016 Accuracy_ 4 Miner?a 27 ] -69.3501 -12.7196 8
ceo-madre-de-dios-ejemplo-sampl ‘ @ 4 28 | -69.3501 -12.7187 5
29 | -69.4187 -12.6172 6
H 30 | -69.4187 -12.6163 6
Delete unecessary columns and add uniqgue numbers for each class = ;

ceo-madre-de-dios-e




Google Earth Engine

iy Google Earth Engine

In ArcGlIS (0 QGIS), open the csv table, right click on the table and select “Display XY Data”:
X Field is the longitude, Y Field is the latitude (checkyourtable), and the Coordinate Sytemis "*GCS_WGS_1984"

Q Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help [+]

Display XY Data X
-y M = j E _ - -
DEH% E X \t -m@im gﬁﬂ _Edlt#r A table containing X and Y coordinate data can be added to the
QRQEONQ e Tk O LI B T R : Dewing~ K () &l [ =
#17 (=17 T Wiy |E a y = Choose a table from the map or browse for another table:
_ 2 x I cec-madre-de-dlos-ejemplo-sample-data-ZD‘IQ-j =
@@@a = Spedify the fields for the X, Y and Z coordinates:
= = lLayers X Field: [LoN v]
= E3 C\Users\apuzzini\Desktop\Lima19\taller\ceo ¥ Field: [LaT v|
»@ ceo-madre-de-dios-ejemplo-sample-data-2019-07-10_nyes Z Field: | <None> v|
B Open
Joins and Relates » Coordinate System of Input Coordinates
¥ Remove Desaription:
Geographic Coordinate System:
Data » Name: GCS_WGS_1984
Edit Features »

Geocode Addresses...

-
-+

@

Display Route Events...
Display XY Data... |

Q (2

Properties

| Display XY Data [Jshow Details

Adds a new map layer based on
XY events from a table.

[] Warn me if the resulting layer will have restricted functionality

About adding XY data ok | [ T




@® Google Earth Engine

2 x

= =7 Layers
=] C:\Users\apuzzini\Desktop\Lima19\taller\ceo
ceo-madre-de-dios-ejemplo-sample-data-2019-07-10_mod.csv Events

°
B3 ceo-madre-de-dios-ejemplo-sample-data

Google Earth Engine

Export Data X
Export: {AI features v
Use the same coordinate system as:

(@) this layer's source data

O the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature dass:
C:\Users\apuzzini\Desktop'\Lima19\taller\ceo\nombre|shp I [é‘

B Copy
X Remove
£ Open Attribute Table
Joins and Relates
QA) Zoom To Layer
Zoom To Make Visible
Visible Scale Range
Use Symbol Levels
Selection
Label Features
Edit Features
- =rt Labels to Annotatic
%o Convert Features to Graphics...
Data ny Repair Data Source
<> SaveAs LayerFile... |<,> Export Data...
O Create Layer Package... Export Eaisict Dats
[*f Properties... Make F

Save this layer's data as a shapefile
=] View lte{ or geodatabase feature class

®% Review/REMatch AGdresses (

Right click on “...csv Events” andselect “Data > Export Data”, choose a name for the shapefile, “OK”




Ca Clelole

e Earth Engine

Right click on the shapefile and select *Open Attribute Table™:

Table Of Contents ax
“2::@@ g l:_E'
= = layers

= C:\Users\apuzzini\Desktop\Lima19\taller\ceo

= @ .
o [ Copy

= B C\Use X Remove

= ¥ “IEOpen Attribute Table
Joins and Rel Open Attribute Table
Zuomlala Open this layer's attribute table.
_ Zoom To Ma| Shortcut: CTRL + double-click
Visible Scale layer name OR CTRL + T.
ISR

csv

~ Table
- RO x
gee_pts

Google Earth Engine

FID | Shape* LON LAT LULC
4 0 | Point -69.474195| -12.782776 2
1 |Point -69.474185 -12.7819 2

2 |Point -69.474195| -12.781024 2

3 |Point -69.473297 | -12.782776 2

4 | Point -69.473297 -12.7819 2

5 | Point -69.473297| -12.781024 2

6 | Point -69.472399 | -12.782776 2

7 | Point -69.472399 -12.7819 2

8 | Point -69.472399| -12.781024 2

9 | Point -69.541098| -12.688076 3
10 | Point -69.541098 -12.6872 3
44 | Daind on caqanno 49 cooan2 e ]




Google Earth Engine

iy Google Earth Engine

Double click on “*LULC"” columnto
organize it in numerical order:

FID | Shape* LON LAT LULC
45 [ Point 69.246495| -12.577277 1
46 | Point 69.346495|  -12.5764 1
47 | Point -69.346495| -12.575523 1 . . .
ot T Select each classrows and export them as unique shapefile (Data>Export Data):
49 |Point 9.245596|  12.5764 1
50 |Point -69.345596| -12.575523 1 -
51/ Point £9.344698| 12577277 1 FID | Shape LON LAT LULC
52 | Point -69.344698 -12.5764 1 45 | Point -69.346495| 12577277 1
53 |Point 69.344698| -12.575523 1 = |
0 |Point 69.474195| 12782776 2 46 Po,ﬂ -68.346495 -12.5764 L .
1 Point £9.474195 127819 2 47 | Point -69.346495| -12.575523 1 Export Data X
2| Point -69.474195| -12.781024 2 48 | Point -69.345586 | -12.577277 1 )
SlPont | B0475207| 12782776 2 43 [Point 69345596  125764| 1 Export: v
4 |Point §9473297| 127819 2 -
< Point Fo473237| 12781024 > 50 | Point -69.345596 | -12.575523 1 e e s
& Point £9.472399| 12782776 2 51| Point -69.344698| -12.577277 1 E TENE NS CONCHRIR e S
R T s 52 Point 60344698| 125764 1 S & Sire e :
in X =14,
- 53 | Point -69.344698 | -12.575523 1 () the data fr.
11| Point -69.541098| -12.686323 2 ame
12| Point -69.540199| -12.683076 2 0 (Point -69.474195| -12.782776 2 :
- - the feature dataset you export the data into
:? ::: j::g:gm :;ggg ; 1 |Point -69.474195 -12.7819 2 (only applies if you export to a feature dataset in a geodatabase) i
18| Point -69.351896 | -12.720476 2 g :l'lt 234;;;23 '1213‘1?3?; ; Output feature dass:
24| Point £9.3501| -12.720476 2 int 4 -12.
9| Point -69.541098| -12.688076 3 4 | Paint £9.473297 -12.7819 2 C:\Users\apuzzini\Desktop\Lima 19\taller\ceo\Export_Output shp I {B
= e, e 8 5 | Point £9.473297| -12.781024 2
14| Point 59540199 -12.686323 4 6 | Point £9.472399| -12.782776 2 i
19 | Point -69.351896 -12.7196 5 7 | Point -69.472389 -12.7819 2 |
20 Point 89.351896| 12718723 8 8 |Point -69.472399| -12.781024 2
22 | Point -69.350993 -12.7196 5 = - - i
23 |Point -69.350998| -12.718723 5 11 | Point -69.541098| -12.686323 2 oK "
26| Point £9.3501| -12.718723 5 12 | Point -69.540199| -12.688076 2 '
27 |Point -69.418699| -12.617176 6 15 | Point -£9.539301 -12 688076 2 T o
28 Pnhl =59 479699 -126163 J 17 | Drint _RO 52601 _A2 RRRID >
29 | Point -69.418699| -12.615423 6
30 | Point 69.417801| -12.617176 6
31 |Point £9.417801| -12.6163 6
32| Point 69.417801| -12.615423 6 The same foreach C|OSS(] to 7)




iy Google Earth Engine

» CEOreference data as an Assetin GEE

Search places and datasets...

Google Earth Engine

ST DL Assets

Table upload

Image collection
Folder

iiiwa_biomass_site

iniwa_dam_site

iniwa_deforestation_site
~ thesis

~ geos657

inag_samples

indeforestation_samples

iniforest_samples

inimining_samples

inipastures_samples
urban_samples

inwater_samples
~ sample_pts_ceo

inag

iniforest

inimining

imwater
iii study_area
~ projects/servir-amazonia
¥ aoi

N9~ v @

+

North
Pacific
Ocean

GetLink ~ I

Google Earth Engine

em g

. Run vl Reset - [\5. - Console EE

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

Upload a new table asset

Source files |7

Please select source files for this asset.

AssetID (7

users/an@@s2/ v assetid

» Advanced

servir-amazonia/limal?/agua

@ Open
i « Lima19 > taller 5 ceo v|D  Search ceo »p
Organize New folder - m @
A [ Name Date modified Type
| ] agua.cpg 7/9/2019 9:34 AM CPG File
] agua.dbf 7/9/2019 9:34 AM DBF File
= B agua.prj 7/9/2019 9:34 AM PRI File
D agua.sbn 7/9/2019 9:34 AM SBN File
D agua.sbx 7/9/2019 9:34 AM SBX File
B agua.shp 7/9/2019 9:34 AM SHP File
D agua.shx 7/9/2019 9:34 AM SHX File
0 bosque.cpg 7/9/2019 9:33 AM CPG File
D bosque.dbf 7/9/2019 9:33 AM DBF File
0 bosque.prj 7/9/2019 9:33 AM PRJ File
g D bosque.sbn 7/9/2019 9:33 AM SBN File
v < >
File name: |"agua.shx” "agua.dbf” "agua.prj” "ag ~ ‘ ‘AII Files (*.*) > |
| Open | ‘ Cancel ‘

- IV E VWY U K R
0L _Chlgagf:ﬂ K// “ IMA

NEBRASKA

. CTRI
oo Ao e ILLINOIS OHIO. PENN _
NEVADA ni , : INDIANA . oPhiladelphia
; Yrah cu?onAEgd Statee ARAR: WSt S DENY
San Francisco KANSAS  MISSOURI VIRGINIA
& LT A RR . . ] " KENTUCKY “VIRGINIA
ALIFORNIA h
Ligas OKLAHOMA! TENNESSEEsa  NORTIVS
Los Angeles ', oo ; ! ARKANSAS 1 7 X
5 S SOUTH
San Diego L2 Dallas S i SS1SS IR/ CAROLINA
oY o 1 ALABAMA |
S TEXAS 2 4 : GEORGIA
LOUISIANA™ N
a -
% 20 Houston
e
; FLORIDA
% . A

Map Satellite
rAa
(]
North
Atlantic
Ocean

Man data @010 Gooale INFGI ORION-MF | 500km L1 Terms of Lisa




Google Earth Engine

iy Google Earth Engine

» CEOreference data as an Assetin GEE

GO gle Earth Engine Search places and datasets... m 0 m ;

“ c * Imports (9 entries) B - Use print(...) to write to this console.
» var sentinell: ImageCollection "Sentinel-1 SAR GRD: C-band Synthetic Aperture Radar Ground Range Detected, log scaling”

- » var aol: Polygon, 4 vertices
users/an0052 » var agricultura: Table users/anee52/servir-amazonia/lima19/agricultura
r eo » var agua: Table users/an@@52/servir-amazonia/limal9/agua
» ess690 :var bosque: Table users/an@@52/servir-amazenia/limal9/bosque
»
»
»

var mineria: Table users/an@e52/servir-amazonia/limal9/mineria
 peru var pastizal: Table users/an@@s2/servir-amazonia/lima19/pastizal
» sar hb var tala: Table users/an@es52/servir-amazonia/limal9/tala
[re——— - var urbano: Table users/an@@s2/servir-amazonia/limal9/urbano
servir-amazonia

~ lima19 ; Jf e e e Colleccion Sentinel-1 - ---- oo oo oo
fagricultura 3 // Filtrar coleccién sentinel-1 de acuerdo con la area de interés y otras propriedades
4 var slCol = ee.ImageCollection(sentinell
5 .filterBounds(aoi)
6 .filterDate('2016-01-01", Date.now())
7 .filterMetadata( 'orbitProperties_pass’, 'equals', 'DESCENDING')
8 .filter(ee.Filter.listContains('transmitterReceiverPolarisation’, 'VH'))
9 .filterMetadata('relativeorbitnumber_start', ‘equals', 127));
10 // .filterMetadata('instrumentMode’, ‘equals’, 'IW')
11 // .filterMetadata('resolution meters', ‘equals’, 18)
12
~ projects/servir-amazonia 13 // Imprimir la coleccién filtrada
» aoi 14  print('Coleccidn Sentinel-1', siCol);
» compil_imagery 15 o o
Y tm 16 // Adicionar coleccion al mapa
P 17 // Map.addLayer(siCol,{bands: 'VV',min:-15,max:-5}, 'Coleccién Sentinel-1')
18
19 // Centrar el map en el punto de interés
20 Map.centerobject(aoi, 18);
21
22 // Como algunas imagenes son de la misma fecha (ejemplo ©2/01/2016):
23 Map.addLayer(ee.Image('COPERNICUS/S1 GRD/S1A IW_GRDH_1SDV_20168206T101415 201602067101440 009824 8RE617 D79A'),{bands:'w',mi
24  Map.addLayer(ee.Image( ' COPERNICUS/S1_GRD/S1A_IW_GRDH_1SDV_20166206T101440_20160286T181505_809824_0RE617_C31E'),{bands: W' ,min:-15,max: -
25
26 // Tenemos que crear mosaicos con el codigo abajo:
27 var comienzo = ee.Date('2016-091-01");
28 var termino = ee.Date(Date.now());
29~ var fechas = ee.ImageCellection(ee.Array(slCol.filterDate(comienze, termino).aggregate_array('system:time start')).toList().map(function(
30 var fechaCompleta = ee.Date(t);
31 var fecha = ee.Date.fromvMD(fechaCompleta.get('year'),fechaCompleta.get( 'month’),fechaCompleta.get( day')).millis();
32 return ee.Image().set( svstem:time start’. fecha): M
33 4 b
Las FIBUTES | 00 N N
ﬂ Q A~ w B Geometry Imports ezoleath Map Satellite
Puerto N
+ Maldonado L
- Boca Colorado

300 A




D@OSyn’rhe’ric Aperture Radar (SAR)

Double Bounce

. | Volume
Pixel in a SLAR i
ixel in a image ulse footprint Rough Surface
= along-track resolution
S 4 '\T/' e
' el

N\

Yons >

Figure 2.9 Schematic sketch of the three main scattering types considered for SAR data.

Figure 2.1 Observation geometry of a SLAR imager. The radar flies along a straight line at altitude H and
observes Earth at an oblique look angle 8. Instead of the look angle, sometimes the incidence angle 8. =
(90° - 8) is annotated. The size of the illuminated footprint is defined by the antenna beamwidth 8 and the
distance between satellite and ground R. Note that the radar beam is wide in range direction but narrow in
azimuth. The generation of an image is facilitated by the forward motion of the airborne platform.

Source: SAR Handbook: Comprehensive Methodologies for Forest M onitoring and Biomass Estimation. (2019) Eds. Flores, A., Herndon, K., Thapa, R., Cherrington, E. NASA. hitps://doi.org/10.25966/nr2¢c-s697



https://doi.org/10.25966/nr2c-s697

b@.Syn’rhe’nc Aperture Radar (SAR)

KOM PSAT-5

B s e

TerraSAR-X  COSMO-SkyMed RadarsatZ Sentinel-1A

I . T
Banda X Banda C Banda S Banda L

(3 cm) (6 cm) (12 cy
visible

100%

nicrgondas

infrarroja

sl rayos y, rayos X

Atmospheric
Opacity

T T T
1cm 10 cm im 10 m 100 m 1 km

<
R

0.1 nm 1 nm 10nm 100nm 1pum 1M0pm 100pm 1 mm

Wavelength

National Aeronautics and Space Administration Source: NASA ARSET Applied Remote Sensing Training Program
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X-BAND 3 (m

AW

C-BAND 6 cm

N

* rq
L-BAND 24 cm

\

Dry Season

s BN o " HO(Dry Sedsan) JERS-1 HH (Wet Season)
P-BAND 65 cm y
Figure 5.10 Sensitivity of SAR measurements to ) ) . ) .
forest structure and penetration into the canopy Figure 5.15 Changes of SAR backscatter in wetland forests acquired during the
at different wavelengths used for airborne or dry and wet seasons showing large backscatter difference due to inundation and
spaceborne remote sensing observations of the . . : . . . . . .
land surface. an increase in the surface-volume scattering interaction in HH polarization.

Source: SAR Handbook: Comprehensive Methodologies for Forest M onitoring and Biomass Estimation. (2019) Eds. Flores, A., Herndon, K., Thapa, R., Cherrington, E. NASA. hitps://doi.org/10.25966/nr2¢c-s697



https://doi.org/10.25966/nr2c-s697

D@QSyn’rhe’ric Aperture Radar (SAR)

Sentinel-1 Constellation Observation Scenario: ﬂ sentinel-1

Mode - Polarisation - Observation Geometry
validity start: 05/2017
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=| MODEIWHON A SM mode / dual-polarisation * Calnbraﬁonsmer
| EB W mode / dual polarisation 4 SM mode / single-polarisation focaly gg:gw mades o

. |EE 1w mode / single polarisation ~ PASS
. |EE EW mode / dual polarisation NN ASCENDING
*| B ew mode / single polarisation  #llfi DESCENDING

Source: ASF. https://www.asf.alaska.edu/sentinel/data/observation-plans/
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D@QSvn’rheﬂc Aperture Radar (SAR)

Sentinel-1 Constellation Observation Scenario:
Revisit & Coverage Frequency

"c& sentinel-1

validity start: 05/2017

U 71
\\\\ # \1\;
s / // //// g
.nHQ ALUAR @l
Nnnﬂ .v.““"" ’ '
"V . \ ’ .
/// ”' ‘ .“' l (- RN
/// Qh l’.!\.'..i..‘. ,.“‘ ’:’Ql'..’ ..‘....‘
/Y \\ *‘} & A
\\\\\,\\,\\ //
..‘." i ;
Ry
ON
\\\\"‘" /
N4
i i
Q = ‘1! \\\\\
I s T
q.«mmn‘frmmiYW/Il[-}I_ﬁ, g o oA '”ﬁl
PASS 1 REVISIT FREQUENCY * ' COVERAGE FREQUENCY ** _ REFERENCE DATA SITES (6d repeat)
NMAN ASCENDING s \\\' 6days \\\ 12 days !N 1 days i A Highly active volcanism
#Ii DESCENDING 3 /11 I § 0 13 days i ¥ Fast subsidence
E (' WY ' 000 2-adays E A Short growth cyde, intensive agriculture
H ¥ Fast changing wetlands
* coverage ensured from same, repetitive relative orbits ' E * Fast movingnim.let glaciers
** coverage not considering repetitiveness of relative orbits . ' m Permafrost & glaciers

Source: ASF. https://www.asf.alaska.edu/sentinel/data/observation-plans/



https://www.asf.alaska.edu/sentinel/data/observation-plans/

b@.Syn’rhe’ric Aperture Radar (SAR

Flight Direction

SENTINEL 1

Sub-Satellite Track

Orbit Height
~700 km

Mode

Wave Mode

Interferometric Wide Swath
Mode

Source: ESA.



https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/acquisition-modes

b@.Syn’rhe’ric Aperture Radar (SAR)

v Two satellites in a 12 day orbit

v Repeat frequency: 6 days (important for coherence)

v Revisit frequency: (asc/desc & overlap): 3 days at the equator, <1 day at high
latitudes (Europe ~ 2 days)

Source: ESA. https://sentinel.esa.int/web/sentine er-guides/sentinel-1-sar/revisit-and-coverage. Also check: htfps://sentinel.esa.int Aveb/sentinel/mission ntin



https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/revisit-and-coverage
https://sentinel.esa.int/web/sentinel/missions/sentinel-1/satellite-description/geographical-coverage

Thank you!
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@. Questions?

Andréa Nicolau
Graduate Research Assistant
SERVIR-Amazonia

Email: andrea.puzzinicolau@nasa.gov / an0052@uah.edu




