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Estructura del Curso

« Cuaftro sesiones de dos horas cada una los dias 12, 14, 19 y 21 de mayo

« Habrd dos sesiones por dia presentando el mismo material en

— Inglés (11:00-13:00 Hora Este de EE.UU.)
— Espanol (14:00-16:00 Hora Este de EE.UU.)
— Por favor inscribase y asista a solo una sesion por dia.

« Las grabaciones de las sesiones, las presentaciones PowerPoint y la tarea
asignada se podrdn enconfrar después de cada sesion en la siguiente pagina:
— hitps://arset.gsfc.nasa.gov/land/webinars/forest-mapping-sar
— Preguntas y respuestas: Después de cada sesion y/o por correo electronico:

» erika.podest@jpl.nasa.gov
« amberjean.mccullum@nasa.gov
e juan.l.torresperez@nasa.gov
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https://arset.gsfc.nasa.gov/land/webinars/forest-mapping-sar
mailto:juan.l.torresperez@nasa.gov

Tarea y Certificados

 Tarea:
— Habrd una tarea asignada
— Debe enviar sus respuestas via
Google Forms
- Cerlificado de Finalizacion:
— Asistir a las cuatro sesiones en vivo

— Completar la tarea asignada Homework: Advanced Webinar: Forest
hasta el 4 d,e junio (acceder Mapping and Monitoring with SAR Data
d eSd e |O pO g I n O We b d e ARS ET) This homework includes questions from the lectures and exercises from all sessions of this
— Recibirdn sus certificados sl s g U s S e e i ol
. elsewhere before submitting them here. You will not be able to save you answers and come
O prOXI m O d O m e n Te d OS meses back to complete this form at a later time.

después de la conclusion del curso
de: marines.martins@ssaihg.com
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Prerrequisitos y Material del Curso

Prerrequisitos:

— Por favor complete la siguiente

capacitacion o cuente con
experiencia equivalente:

— Abrir una cuenta en Google Earth

Introduccion al Radar de

Apertura Sintética

Advanced Webinar: SAR for

Landcover Applications

Engine (gratis):

— https://earthengine.google.com

Material del Curso:
— https://arset.gsfc.nasa.gov/land/w

ebinars/forest-mapping-sar

. . NASA's Applied Remote Sensing Training Program

Earth Sciences Division Applied Sciences

ARSET

Applied Remote Sensing Training

Home: About ~ Trainings « &

Advanced Webinar: Forest Mapping and Monitoring with SAR

Data

Date Range: May 12, 2020. May 14, 2020. May 19, 2020. May 21, 2020.
Times: English Session: 11:00-13:00 ET, Spanish Session: 14:00-16:00 ET

Measurements of forest cover and change are vital to understanding the global carbon cycle and the
contribution of forests to carbon sequestration. Many nations are engaged in international agreements,
such as the Reducing Emissions from Deforestation and Degradation (REDD+) initiative, which includes
tracking annual deforestation rates and developing early warning systems of forest loss. Remote
sensing data are integral fo data collection for these metrics, however, the use of optical remote sensing
for monitoring forest health can be challenging in tropical, cloud-prone regions.

Radar remote sensing overcomes these challenges because of its ability to “see” the surface through
clouds or regardless of day or night conditions. In addition, the radar signal can penetrate through the
venetatinn cannnw and nrovide information relevant to structure and density

Capacity Building Program ;f' ¥

Search this site | Q |

Land Management

Online Trainings -

In-Person Trainings ~

Upcoming Training

Water

Introductory Webinar:
Satellite Remote Sensing
for Agricultural
Applications

Apr 14, 2020, Apr 21, 2020,
Apr 28, 2020, May 05, 2020
Land

Advanced Webinar:
Forest Mapping and
Monitering with SAR Data
May 12, 2020, May 14, 2020,
May 19, 2020, May 21, 2020
Land

Webinar Avanzado: Mapeo
y Monitorec de los
Bosques con Datos SAR
May 12, 2020, May 14, 2020,
May 19, 2020_May 21, 2020



https://arset.gsfc.nasa.gov/disasters/webinars/intro-SAR
https://arset.gsfc.nasa.gov/disasters/webinars/2019-SAR
https://earthengine.google.com/
https://arset.gsfc.nasa.gov/land/webinars/forest-mapping-sar

Esquema del Curso

Parte 1: Andlisis de
Cambios en los
Bosques con Series
Temporales

Parte 3: Mapeo de
Manglares

NASA's Applied Remote Sensing Training Program

Parte 2:
Clasificacion de la
Cobertura Terrestre

con Datos de
Radar y Opticos

Parte 4: Estimacion
de la Altura de la
Vegetacion



Objetivos de Aprendizaje

Al final de esta presentacion, usted podra:

« |dentificarla interaccion de la senal de radar con ecosistemas de
manglares

- Reconocer los desafios de utilizar SAR para el mapeo de manglares

NASA's Applied Remote Sensing Training Program



Ecosistemas de Manglar



Ecosistemas de Manglar - Distribucion y Rol

Fuente: wetlandsandwildlife.wordpress.com
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http://wetlandsandwildlife.wordpress.com/

Ecosistemas de Manglar - Tipos

WHITE MANGROVES BLACK MANGROVES

RED MANGROVES

. PNEUMATOPHORES - .\

== o

Foto: Ecolombianos y Ecologiapolitica
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Desafios de Mapear Ecosistemas de Manglar

« Requiere imdagenes de alta resolucion
* Nubes

« La diferencia entre marea alta y baja puede afectar las
caracteristicas de la senal

NASA's Applied Remote Sensing Training Program



Caracteristicas de la Senal de SAR en Ecosistemas
de Manglar



C b

« La escala de la superficie con relacion a la longitud de onda determina cudn lisa
O rugosa aparece y cudn brillante u oscura se verd en la imagen

Interaccion de la Senal de Radar

« Mecanismos de Retrodispersion:

~

Superficie Lisa Superficie Rugosa Superficie Mas Dispersion por

(Aspera) Rugosa Volumen Doble Rebote

.-. . NASA's Applied Remote Sensing Training Program 12



Ejemplo de la Interaccion de la Senal de Radar

Dispersion por Espejo (Specular Reflection)

Mosaico de Radar de SMAP de la Cuenca
Amazdnica Abr. 2015 (L-band, HH, 3 km)

Color del Pixel
I

Superficie planay lisa
(aguaq, carreterq)

NASA’s Applied Remote Sensing Training Program 13




Ejemplo de la Interaccion de la Senal de Radar

Dispersion por Superficie Rugosa (Rough Surface Scattering)

Mosaico de Radar de SMAP de la Cuenca
Amazonica Abr. 2015 (L-band, HH, 3 km)

T s

Color del Pixel
[

Superficie rugosa (areas deforestadas,
campos agricolas)

NASA’s Applied Remote Sensing Training Program 14




Ejemplo de la Interaccion de la Senal de Radar

Dispersion de Volumen

Mosaico de Radar de SMAP de la Cuenca
Amazonica Abr. 2015 (L-band, HH, 3 km)

Color del Pixel
I |

Vegetacion

NASA’s Applied Remote Sensing Training Program 15




Retrodispersion de la Senal de Radar en un Bosque -

&

¢

N\

Mecdhisrhos principoléé de re’rrodisbersiéh en Un'b.osque: (1) disbersiéh
directa desde los froncos de los arboles, (2a) dispersion tierra-corona,
(2b) dispersion corona-tierra, (3a) dispersion fierra-tronco, (3b) dispersion
O tronco-tierra, (4) dispersion del volumen de la corona.

. . NASA’s Applied Remote Sensing Training Program 16
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Ejemplo de la Interaccion de la Senal de Radar

Dispersion Doble Rebote

Mosaico de Radar de SMAP de la Cuenca
Amazonica Abr. 2015 (L-band, HH, 3 km)

Color del Pixel
I |

Vegetaciéon Inundada

NASA’s Applied Remote Sensing Training Program 17




Interaccion de la Senal de Radar con Ecosistemas de Manglar I :

Fuente: Manual de SERVIR SAR Capitulo é por Marc Simard
NASA’s Applied Remote Sensing Training Program




Interaccion de la Polarizacion con Ecosistemas de Manglar

ALOS PALSAR Banda-L HH y HV sobre Gabdn el 10 de agosto de 2007

NASA's Applied Remote Sensing Training Program



Interaccion de la Polarizacion con Ecosistemas de Manglar

ALOS PALSAR Banda-L RGB HH/HV/HH sobre Gabdn el 10 de agosto de 2007

NASA's Applied Remote Sensing Training Program 20



Interaccion de la Senal de Radar en las Bandas C y L

Ubicacién: B 1
Delta del Rufiji, Tanzania (+/-25)

C-VV:-7.2(+/-1.3) dB C-VH:-12.9 (+/-1.3) dB Observation date: 30-AUG-2017

Fuente: A Layman’s Interpretation Guide to L-band and C-band Synthetic Aperture

Radar data de CEOS y GFOI
. NASA's Applied Remote Sensing Training Program 21



Interaccion de la Senal de Radar con Manglares en Diferentes Banda

MANGROVE FOREST PENETRATION DEPTH TYPE OF SCATTERING CAUSED BY MANGROVE FORESTS

K Unknown; most likely a few tens of centimeters.  Single direct bounce and volume from top of canopy.

Interferometric measurement indicate penetra-  Single direct bounce and volume from top of canopy, with a small surface and
X tion reaches, in the mean sense, Lorey’s height ~ double bounce component. The latter increase dramatically in open forests
(~1/3 of top forest height). and at low biomass.

Comparison of SRTM C- and X-band showitis  Single direct bounce and volume from upper canopy, with a small surface and
C similar to C-band. Down to the equivalent of double bounce component. The latter increase dramatically in open forests
Lorey’s height (~1/3 of top forest height) and at low biomass.

Single direct bounce dominates in tall forests, with volume dominating with
shorter shrub mangroves. The contribution of double bounce increases
significantly at low biomass and in open forests. In large red mangrove forest,
with large aerial roots, microwaves will get absorbed and volume dominates
again, although diminished.

Microwave penetration into canopy is as large
as half the canopy height.

Single direct bounce dominates in tall forests, but the contribution of double
bounces increases significantly at low biomass. In large red mangrove forest,
with large aerial roots, microwaves will get absorbed and volume dominates
again at biomass slightly larger than at L-band.

Similar to L-band, where microwave penetra-
P tion into canopy is as large as half the canopy
height.

NASA's Applied Remote Sensing Training Program Fuente: Manual de SERVIR SAR Capitulo 6 por Marc Simard




Rango de Retrodispersion para Manglares

RADAR BAND SHRUB MANGROVES TALL MANGROVES

P-HH Around -17dB Around -8dB (may increase with AGB)
P-HV and P-VH Around -22dB Around -14dB (may increase with AGB)
P-VV Around -10dB Around -7dB (may increase with AGB)
L-HH -25dB to -15dB Reduces from -5dB to -18dB with AGB
L-HV and L-VH -25t0-20dB Reduces from -15 dB to -22dB with AGB
L-w -20dB to-12 dB Reduces from -8 to -16dB with AGB
C-HH About -12dB Varies about -7dB (no relationship to AGB)
C-HV -20to -15dB varies about -14dB (no relationship to AGB)

About -12dB

Varies about -6dB (no relationship to AGB)

NASA's Applied Remote Sensing Training Program Fuente: Manual de SERVIR SAR Capitulo 6 por Marc Simard




Desafios

« Es dificil mapear la extension de los manglares solo con radar,
especialmente cuando los manglares colindan con bosques y matorrales.

Fuente: Lucas et al., 2014. Conftribution of L-band SAR to Systematic Global Mangrove Monitoring

NASA’s Applied Remote Sensing Training Program 24




Clasificacion de Manglares

« Una solucion conlleva limitar
el mapeo de manglares a
esas zonas donde hay una
mayor probabilidad de que
ocurran.

« Otro método utiliza el radar
en combinacion con datos
de diferentes sensores.

NASA's Applied Remote Sensing Training Program

Fuente: Lucas et al., 2014. Contribution of L-band SAR to

Systematic Global Mangrove Monitoring




Altura del Dosel de los Manglares B

NASA’s Applied Remote Sensing Training Program 26




C b

Datos de Radar

SeaSAT JERS-1 ERS 1/2 ENVISAT ALOS-1 Radarsat-1
1978 1992-1998 1991-2011 2002-2012 2006-2011 1995-2013

Historicos

Sentinel-1 PAZ SAR
2014 2018

TanDEM-X Radarsat-2 COSMO-SkyMed
2007 2007 2007

®

Actuales:

SAOCOM RCM

2018

T n de acceso
libre

Futuros:

Crédito: Franz Meyer, University of Alaska, Fairbanks
.-. . NASA's Applied Remote Sensing Training Program 27 %



Ejercicio Practico



Resumen del Ejercicio

Procesar y analizar imagenes de radar
Monitorear cambios en el uso del suelo
Estimar biomasa aérea para bosques de manglar

NASA's Applied Remote Sensing Training Program



Software y Datos

« Software:
SNAP - hitp://step.esa.int/main/download/
GEE

« Datos listos para el andlisis a ser utilizados:

“n_ =

ALOS PALSAR -1 (imdagenes y mosaicos)

ALOS PALSAR -2 (solo hay mosaicos disponibles gratuitamente)
JERS-1 (mosaicos)

Sentinel-1 A/B (imdagenes)

NASA's Applied Remote Sensing Training Program



http://step.esa.int/main/download/

Descargar Mosaicos SAR Banda-L de JAXA

1. Vaya a la pdgina web de JAXA y registrese en el paso 4

hitp://www.eorc.jaxd.jp/ALOS/en/palsar fnf/fnf index.htm

2. Seleccione "Dataset” en la columna izquierda:
- Seleccione “Global PALSAR-2/PALSAR/JERS-1
Mosaic and Forest/Non-Forest map.”

- Desplacese hacia abajo al paso no. 4
“Download” y seleccione el enlace para
descargar. Ingrese a su cuenta utilizando su 4. Download

aset
“Forest/n
May. 07, 2018: %

dataset of 2015-2017)

Dataset description do

7T
Home| Site Map| Contact Us| Japanese \

P  (NLOSAAALOS
" AdvancedLand, Observmg Satellite/®,0,0, DAICHI-2: DAICHI Al 7

> ra
« ; ‘2 uosug-F-wuuumnP ctof EORC, JAXA
A
Image Library Home > Dataset > Global PALSAR-2/PALSAR/JERS-1 Mosaic and Forest/Non-Forest map

ALOS-2 Project Global PALSAR-2/PALSAR/JERS-1 Mosaic and

Forest/Non-Forest map
Calibration&Validation

ALOS
Observation Strategy

1. Updates
i sed.

Dec. 27, 2019:
Use DATA

map (2017 global dataset, and low resolution

been updated (Ver. H).
Conference Apr.27,2018:  Dataset description document has been updated (Ver. G).
& Workshop

Kyoto & Carbon
Initiative

Apr.19,2018:  PALSAR-2 global mosaic and forest/non-forest map (2015 and 2016 dataset around Japan) are
released.

nt has been updated (Ver. F).
nt has been updated (Ver. E).

t. The replaced tiles are as follows:
17E|45 N17E146,N18E145, N|eE|4s N19E145N19E146,N20E145

added.

Oct. 2,2017:
Research

Jun. 20, 2017:
Announcement

May. 24,2017:  About dat

Apr.27,2017:  PALSAR-
PALSAR-2 global mosaic and forest/non-forest map in 2015 are released. Dataset description
document has been updated (Ver.D).

\d forestnon-forest map in 2016 are released. Reprocessed version of

C O rre O y | O C O n .I-rO Se ﬁ O q U e C re é d U rO n .I-e e | Please register your information from following URL to download the dataset. It is required your email address.

https://www.eorc.jaxa.jp/ALOS/en/palsar_fnf/registration.htm

p ro C e S O d e re g is -I- rO rS e o This is temporally registration (especially please check your email address again) and will send email you to accept

your registration request. After the confirmation of your request, the download information will send by email.

* If you forget your password, please register again.
* Recommend to use Microsoft Edge, Mozilla Firefox, Apple Safari.

However, it may not be available depending on the version.
* Depending on your network environment, the downloaded compressed file may be automatically uncompressed.
* Depending on the time, it may take time to display the page or download the dataset.

.-. . NASA's Applied Remote Sensing Training Program
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Descargar Mosaicos SAR Banda-L de JAXA

3. Seleccione 1996 bajo “JERS-1 SAR mosaic”

Global PALSAR-2/PALSAR/JERS-1 Mosaic and Forest / Non-forest Map

+ These map uses Javascript. Please enable JavaScript on your browser.

25m resolution product

Global

« JERS-1 SAR Mosaic:

¢ PALSAR/PALSAR-2 mosaic and forest/non-forest (FNF) map:

>> 2007 >> 2008 >> 2009 >> 2010 >> 2015
>> 2016 >> 2017 >> 2018

NASA'’s Applied Remote Sensing Training Program 32




Descargar Mosaicos SAR Banda-L de JAXA B

4. Seleccione 2017 bajo “PALSAR/PALSAR-2 mosaic and forest/non-forest (FNF) map”
5. Nuestra drea es la costa de Myanmar. Haga clic en los “azulejos” senalados aqui

JERS-1 Global Mosaic Map "1996" — 28

Please click the area which downloads a mosaic.

. . NASA’s Applied Remote Sensing Training Program 33



Descargar Mosaicos SAR Banda-L de JAXA

C b

6. Haga clic en el azulejo indicado a la izquierda y se abrird una nueva ventana.
Seleccione Download.

W ¥
\ x-'

.-. . NASA's Applied Remote Sensing Training Program

N20E093_1996

Year

Type

Download

1996

HH




Descargar Mosaicos SAR Banda-L de JAXA

/. Repita el mismo paso para descargar los azulejos 2 a 5. Debe haber
descargado |os siguientes cinco archivos:

N20E093_1996
N20E094_1996
N19E093_1996
N19E094_1996
N18E094_1996

8. Descomprima los archivos. Estan en formato
ENVI. Abralos en ENVI, QGIS o la caja de herramientas
Sentinel Toolbox usando Import.

.-. . NASA's Applied Remote Sensing Training Program




onvertir los Archivos JERS-1 a GeoTIFF

9. Abra la caja de herramientas SNAP Toolbox y vaya a File>Import>Generic
Formats>ENVI y seleccione el N20EO94_96_sI_HH

10. Abra el directorio de bandas “Bands” y haga doble clic en Band 1 para abrirla.

snap [ Fl}| Edit View Analysis Layer Vector Raster Optical Radar Tools Window

= Open Product...

Reopen Product >
4 Product Library

[Empty]

S B XE®m 0 QA

Session
Projects

Generic Formats JPEG-2000
Optical Sensors Csv

SAR Formats Arclinfo Binary Grid
SAR Sensors GeoTIFF / BigTIFF
Vector Data BEAM-DIMAP

GeoTIFF
HDF-EOS Gridded
NetCDF-BEAM
NetCDF-CF

NetCDF (Generic)
PGX Image
RGB Image

NASA’s Applied Remote Sensing Training Program

>roduct Explorer €3 | Pixel Info.
=W (1] N20E094_96_s|_HH
» (1 Metadata
> Vector Data
v 3 Bands
[ Band_1

= | [ 1118and_1 @

World View




Convertir los Archivos JERS-1 a GeoTIFF

11. Haga clic en Band_1 y vaya a File>Export>GeoTIFF
12. Repita este mismo paso para los ofros cuatro archivos.

snap [ Fl}| Edit View Analysis Layer Vector Raster Optical Radar Tools Window roduct Explorer £ | Pixel Info

F 1] N20E094_96_s|_HH
1 Open Product... [Empty] % 1 N
Reopen Product > g =
: GCP i pac == &cp > Vector Data
4 Product Library @ B #® = ok @ 9 f.+ i v &3 Bands

[ Band_1

Session
Projects

Generic Formats JPEG-2000
Optical Sensors Csv

SAR Formats Arclinfo Binary Grid
SAR Sensors GeoTIFF / BigTIFF
Vector Data BEAM-DIMAP

World View

GeoTIFF
HDF-EOS Gridded
NetCDF-BEAM
NetCDF-CF

NetCDF (Generic)
PGX Image
RGB Image
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Importar los Archivos JERS-1 a GEE

C b

13. En la ventana superior izquierda seleccione la pestana "Assets”, el boton rojo

NEW vy seleccione GeoTlFF.

14. Se abrird una nueva ventana. Seleccione o arrastre su archivo a “Source files”.

15. Bajo “Asset ID” pongale nombre a su archivo y haga clic en “upload”. La
pestana “Tasks” en la ventana derecha indicard el proceso de carga

(“uploading”). Espere que acabe.
Google Earth Engine

NEW - iNe

Search places and dat:

Image llnlaad

GeoTIFF (.tif, .tiff) or TFRecord (.tfrecord + .json)

Table Upload

Shape files (.shp, .shx, .dbf, .prj, or .zip)
CSV file (.csv)

Image collection

Folder

.-. . NASA's Applied Remote Sensing Training Program

Upload a new image asset

SELECT PleaseWrag and drop or select files for this asset.
Allowd¥ extensions: tiff, tif, json, tfrecord or tfrecord\.gz.

N19E093_96_s|_HH.tif

Asset ID
sers/erikaf

Properties

Metadata properties about the asset which can be edited during asset upload
and after ingestion. The "system:time_start" property is used as the primary date
of the asset.

Add starttime ~ Add end time  Add property

Advanced options

Pyramiding policy
MEAN v

Masking mode
None v

Learn more about how uploaded files are processed.
(3Y =W UPLOAD )

Inspector Console REL¢

2 Uploading (30%) 1 file for... 14s



C b

Importar los Archivos JERS-1 a GEE

16. En la pestana "Tasks” en la ventana de la extrema derecha, haga clic en el ?
al lado del archivo que cargo.

17. Abrird una nueva ventana. Seleccione “View Asset”.
18. Abrird una nueva ventana. Seleccione “Import” en la parte inferior derecha.
19. Repita este proceso para las otras 4 imdagenes. Asignele un nombre diferente

O C O d O U n O . Task details: Ingest image: "projects/earthengine-legacy/assets/users/erikap/JERS_IM5"

State: Completed _
Image: JERS_IM5 DESCRIPTION  BANDS  PROPERTI ES B Edit

Started: 6m ago (2020-05-17 19:55:46 -0700)

Runtime: Tm

Id: PNWVBRVGICJJ5H36W4SVQJBA

File Size 36.06MB

Number of Bands 1

.-. . NASA's Applied Remote Sensing Training Program 39



Importar los Archivos JERS-1 a GEE

20. En el editor de cddigo en la parte superior vaya a Imports y cambie el
nombre de los archivos a JERS_1996_im1 y asi sucesivamente.

veal 1 UL+« IULJHUII, -T vl LilLwwo

var JERS_1996_im5: Image users/erikap/JERS_IM5 (1 band)
var JERS_1996_im2: Image users/erikap/JERS_IM2 (1 band)
var JERS_1996_im3: Image users/erikap/JERS_IM3 (1 band)
var RS_1996 iml: Imaae users/erikap/JERS IM1 (1 band)
var Image users/erikap/JERS_IM4 (1 band) B B

1|
i

| W W W W W X

.-. . NASA's Applied Remote Sensing Training Program 40



Importar un Archivo Vectorial de la Distribucion Mundial de los
Manglares

21. Vaya a hitps://data.unep-wcmc.org/datasets/45 y descargue el archivo

Global Mangrove Watch (GMW) para 2010. Descomprimalo.

OCEAN DATA VIEWER About the site

Ep Spain fiome, E
nited State: . \,';1‘},1\» ﬁ" {1 B S
i Oc 3 e s
J i P ’

Tdnisia )

- (A" 3
¢ ¢ Libya Eyp% &

Sudan
4 s
eria

Guine

b

DATASET DETAIL Global Mangrove Watch (1996 - 2016)

preenEnen Please use the main download button to download all Il vaintained
years. I Lost
To download individual years please use the following I ceined
links:
« GMW 1996
« GMW 2007

NASA’s Applied Remote Sensing Training Program



https://data.unep-wcmc.org/datasets/45

Importar un Archivo Vectorial de la Distribucién Mundial de los .'-
Manglares

22. Vaya a la pestana “Assets” en la ventana superior izquierda y haga clic en
“NEW" y después en “Shape files”.

23. Seleccione o arrastre su archivo al drea de “Source files” de la nueva ventana.
A su archivo vectorial ldmelo mangroves y seleccione Upload.

24. Cuando acabe de cargar, siga los pasos 16 a 18 para importar el archivo
ASSEtS m SPIease drag and drop or select files for this asset.
N C

25. Aparecerd bagjo

Allowed extensions: shp, zip, dbf, prj, shx, cpg, fix, gix, sbn or shp.xml.

NEW GMW_2010_v2.shp [}

Imports en el editor de
codigo. Cdmbiele el

GeoTIFF (.tif, .tiff) or TFRecord (.tfrecord + .json)

roperties
bk "
n O m re O m O n ro V e S Fahle Tl sl Metadata properties about the asset which can be edited during asset upload
o dbic Upivuad and after ingestion. The "system:ti
of the a:

em:time_start" property is used as the primary date

— Shape files (.shp, .shx, .dbf, .prj, or .zip)
CSVfile(esv) chassed

rrrrrrrrrrrr

Image collection

FO I der Learn more about how uploaded files are processed.
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Cargar los Mosaicos Globales Anuales de PALSAR y Elevacion de SRTM

26. Cargue los Mosaicos Anuales “PALSAR Global Yearly Mosaics™ para 2007, 2010 y 2017.

// Load the PALSAR Global Yearly Mosaics - L-Band, 25 meter resolution
var PALSAR_2007 = ee.Image('JAXA/ALOS/PALSAR/YEARLY/SAR/2007');
var PALSAR_2010 = ee.Image('JAXA/ALOS/PALSAR/YEARLY/SAR/2010');
var PALSAR_2017 = ee.Image('JAXA/ALOS/PALSAR/YEARLY/SAR/2017');

27. Cargue el archivo de elevacion SRTM de 30 metros

//Load the SRTM 30 meter DEM
var srtm = ee.Image('USGS/SRTMGL1_003');
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Crear un Mosaico JERS

28. Cree un mosaico de las 5 imagenes JERS-1 cargadas:

// Mosaic the JERS-1 images
var JERS_1996 = ee.ImageCollection(]

JERS_1996_im&,JERS_1996_im2, JERS_1996_im3, JERS_1996_im1,JERS_1996_imb&
]).mosaic();
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Aplicar un Filtro Para Speckle/Moteado

29. Apligue un filtro para speckle a las imagenes PALSAR y JERS-1

//Apply a filter to reduce speckle

var SMOOTHING_RADIUS = 30;

var PALSAR_2007_filtered = PALSAR_2007 .select('HH',
'HV').focal_mean(SMOOTHING_RADIUS, 'circle’, 'meters');

var PALSAR_2010_filtered = PALSAR_2010.select('HH',
'HV').focal_mean(SMOOTHING_RADIUS, 'circle’, 'meters');

var PALSAR_2017_filtered = PALSAR_2017.select('HH',
'HV').focal_mean(SMOOTHING_RADIUS, 'circle’, 'meters');

var JERS_1996_filtered = JERS_19%96.focal_mean(SMOOTHING_RADIUS, ‘circle’, 'meters’);
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Convertir las Imagenes PALSAR y JERS-1 a dB

30. Convierta las imagenes a dB con la siguiente formula:
Sigma naught(dB) = 10log10(pixel_value)? + Calibration Factor
Donde el “Calibration Factor” = -83. para las imagenes PALSAR y -84.66 para las JERS-1

//Convert the images to dB:y0 =10log10 {(DN2) +CF

//CF= calibration factor. CF=-83.0 for PALSAR and CF=-84.66 for JERS

var dB_1996_HH = JERS_1996_filtered.pow(2).log10().multiply(10).add(-84.66);

var dB_2007_HH = PALSAR_2007_filtered.select('HH').pow(2).log10() . multiply(10).add(-83.0);
var dB_2007_HV = PALSAR_2007_filtered.select('HV').pow(2) .log10().multiply(10).add(-83.0);
var dB_2010_HH = PALSAR_2010_filtered.select('HH').pow(2).log10() . multiply(10).add(-83.0);
var dB_2010_HV = PALSAR_2010_filtered.select('HV').pow(2).log10().multiply(10).add(-83.0);
var dB_2017_HH = PALSAR_2017_filtered.select('HH').pow(2).log10().multiply(10).add(-83.0);
var dB_2017_HV = PALSAR_2017_filtered.select('HV').pow(2) .log10().multiply(10).add(-83.0);
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Seleccionar una Region de Interés

31. En la parte superior izquierda seleccione el icono del poligono y delinee su
drea de interés como mostramos aqui. Cambiele el nombre al poligono de

geometry a roi.

= b < s PN
: : , ot Burma
? ‘ Y 0O Geometry Imports it A ;gg('gg ‘ TauZaqyi Lellen
N — : : ! 5 S eondo3(g P
TR PN o

3

Gomce '
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Adjuntar las Imagenes a la Region de Interés

32. Los mosaicos PALSAR son globales. Este siguiente paso los adjunta a la region

de interés especificada en el paso anterior.

//Clip the images to our area of interest
var dB_2007_HH_roi = dB_2007_HH.clip(roi);
var dB_2007_HV_roi = dB_2007_HV .clip(roi);
var dB_2010_HH_roi = dB_2010_HH.clip(roi);
var dB_2010_HV_roi = dB_2010_HV.clip(roi);
var dB_2017_HH_roi = dB_2017_HH.clip(roi);
var dB_2017_HV_roi = dB_2017_HV .clip(roi);
var dB_1996_HH_roi = dB_1996_HH.clip(roi);
var srtm_roi = srim.clip(roi);

P — P— p— P— p—
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Agregar las Imagenes y el Vector a “Layers’

33. Agregue las imagenes y el vector a la barra “Layers” para visualizarlos

// Add the images and vector to "Layers” in order to visualize them
Map.centerObiject(roi, 7);

Map.addLayer(srtm_roi ,{min:-5,max:40}, 'SRTM', 0O);
Mop.oddLoyer(mongroves {color: red’}, 'Mangroves', 0);
Map.addLayer(dB_1996_HH_roi ,{min:-25,max:0}, 'JERS', O);
Mcp.oddLoyer(dB 2007_HV_roi,{min:-27,max:-5}, 'PALSAR HV 2007', 0);
Map.addLayer(dB_2010_HV_roi,{min:-27,max:-5}, 'PALSAR HV 2010, 0);
Map.addLayer(dB_2017_HV_roi,{min:-27,max:-5}, 'PALSAR HV 2017, 0);
Map.addLayer(dB_2007_HH_roi,{min:-15max:-3}, 'PALSAR HH 2007", O);
Map.addLayer(dB_2010_HH_roi,{min:-15,max:-3}, 'PALSAR HH 2010, 0);
Map.addLayer(dB_2017_HH_roi,{min:-15,max:-3}, 'PALSAR HH 2017', O);
Map.addLayer(dB_2007_HV_roi.addBands(dB_2017_HV_roi).addBands(dB_2007_HV_roi), {min: -25,
max: -3}, 'RGB 2007/2017/2007", 0);
Map.addLayer(dB_1996_HH_roi.addBands(dB_2017_HH_roi).addBands(dB_1996_HH_roi), {min: -25,
max: 0}, 'RGB 1996/2017/1996', 0);
Map.addLayer(dB_2007_HV_roi.addBands(dB_2010_HV_roi).addBands(dB_2017_HV_roi), {min: -27,
max:-5}, 'RGB 2007/2010/2017°, 0);

4
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Calcular la Relacion entre Imagenes de Dos Fechas

34. Calcule la relacion entre imagenes de dos fechas diferentes. En este caso
entre 1996 y 2017 y entre 2007 y 2017. Note que debido a que las imdagenes estan
en escala logaritmica se restan para determinar la relacion entre ellas

// Calculate the ratio between before and after
var ratio0717HV= dB_2007_HV_roi.subtract(dB_2017_HV_roi);
var ratio?617HH= dB_1996_HH_roi.subtract(dB_2017_HH_roi);

35. Visualice las imagenes de las relaciones
// Display the ratio images

Map.addLayer(ratio0717HV, {min: -2,max:9}, 'Ratio HV 2007/2017°, 0);
Map.addLayer(ratio?617HH, {min: -9,max:9}, 'Ratio HH 1996/2017", 0);
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Seleccionar Poligonos de Cambio/No Hay Cambio en las

Imdgenes de Relacion

36. Seleccione el icono del poligono en la ven’ronc izquierda y bCIJO ”Geome’rry
Imports” seleccione "new layers”. 4

0t 2O |G

37. Seleccione la imagen de la relacion 2007/2017 y dibuje poligonos en las areas

gue son bien brillantes.

38. Cambie el nombre del poligono de geometry a loss_2007_2017

39. Repita los pasos 36-37 identificando las dreas oscuras. Cambie el nombre del

poligono a gain_2007_2017.

40. Repita los pasos 36-37 una vez mds identificando areas donde no hubo cambios.
h@omble el nombre del poligono a no_change_2007_2017
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Seleccionar Poligonos de Cambio/No Hay Cambio en las
Imdgenes de Relacion

41. Seleccione la imagen de relacion “Ratio 1996/2017" y repita los pasos 36-37.
Nomibre los poligonos loss_1996_2017, gain 1996_2017 y no_change_1996_2017.

-,

Jl Geometry imports

= roi (1 poly)
¢ ‘ N @ O Geometry Imports loss_2007_2017 (6 polys)

gain_2007_2017 (6 polys)
no_change_2007_2017 (3 polys)
/ loss_1996_2017 (7 polys) B
5 gain_1996_2017 (5 polys)
v/ no_change_1996_2017 (3 polys)

FpS R IR ¥
¢ Polygondrawing. @  Exit

+ 3
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Calcular Estadisticas para los Poligonos

42. Cree una variable laomada “reducers” que combina la media y la desviacion estandar

// Combine the mean and standard deviation reducers.
var reducers = ee.Reducer.mean().combine({

reducer2: ee.Reducer.stdDev(),

sharedlnputs: true

Ik
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Calcular Estadisticas para los Poligonos 2007/2017

43. Calcule la media y la desviacion estandar para cada uno de los grupos de poligonos

// Compute the mean and stdv for the loss_2007_2017 polygons
var stats_loss_2007_2017 =ratio0717HV.reduceRegion({
reducer: reducers,
geometry: loss_2007_2017,
scale: 25
3
// Compute the mean and stdv for the gain_2007_2017 polygons
var stats_gain_2007_2017 = ratio0717HV.reduceRegion({
reducer: reducers,
geometry. gain_2007_2017,
scale: 25
3
// Compute the mean and stdv for the no_change_2007_2017_polygons
var stats_no_change_2007_2017 = ratio0717HV.reduceRegion({
reducer: reducers,
geometry: no_change_2007_2017,
scale: 25

)
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Calcular Estadisticas para los Poligonos 1996/2017

44, Calcule la media y la desviacion estdndar para cada uno de los grupos de poligonos

// Compute the mean and stdv for the loss_1996_2017 polygons
var stats_loss_1996_2017 =ratio?617HH.reduceRegion({
reducer: reducers,
geometry: loss_1996_2017,
scale: 25
}):
// Compute the mean and stdv for the gain_1996_2017 polygons
var stats_gain_1996_2017 = ratio?61/HH.reduceRegion({
reducer: reducers,
geometry: gain_1996_2017,
scale: 25
}):
// Compute the mean and stdv for the no_change_1996_2017_polygons
var stats_no_change_1996_2017 = ratio?617HH.reduceRegion({
reducer: reducers,
geometry: no_change_1996_2017,
scale: 25

LY
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N .l.
Imprimir los Resultados
45. Imprima la media y la desviacion estandar para cada uno de los grupos de poligonos

// Print the mean and standard deviation for each polygon class
print('Mean/STDV Loss 2007/2017', stats_loss_2007_2017, 'Mean/STDV Gain
2007/2017°, stats_gain_2007_2017, 'Mean/STDV No Change 2007/2017',
stats_no_change_2007_2017, 'Mean/STDV Loss 1996/2017,
stats_loss_1996_2017, 'Mean/STDV Gain 1996/2017°, stats_gain_1996_2017,
'Mean/STDV No Change 2007/2017', stats_no_change_1996_2017);

Mean/STDV Loss 2007/2017 JSON

~Object (2 properties) . Mean/STDV Loss 1996/2017 JSON
HV mean: 15.04624259712423 “object (2 properties) JSON
HV stdDev: 2.2845270209351307 bl mean: 11.977338114461622

, bl stdDev: 2.1298539786810466

Mean/STDV Gain 2007/2017 JSON P _

~Object (2 properties) son Mean/STDV Gain 1996/2017 JSON
HV mean: -12.269471914354899 hject (2 properiies) 50N
HV stdDev: 1.6680151743270302 D1 MEans —7:8316633376789465

Mean/STDV No Change 2007/2017 gson
YObject (2 properties) JSON
HV mean: -0.13437158616300546
HV_stdDev: 1.2081545235466205
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bl stdDev: 3.2175732077914265
Mean/STDV No Change 2007/2017 gson
*Object (2 properties) JSON

bl mean: -0.9608912166640242

bl stdDev: 1.3226423194246957

@



[
Calcular Umbrales para Pérdida y Aumento de Manglares .-'

46. Calcule umbrales para la pérdida (Loss) y el aumento (Gain) para cada imagen
de relacidn

Umbrales 2007/2017: Umbrales 1996/2017
Loss: 12.8 Loss: 9.8

Gain: -10.6 Gain: -4.6

Mean/STDV Loss 2007/2017 JSON
YObject (2 properties) JSON
HV_mean: 15.04624259712423
HV _stdDev: 2.2845270209351307

Mean/STDV Gain 2007/2017 JSON
vObject (2 properties) JSON

HV mean: -12.269471914354899
HV stdDev: 1.6680151743270302

Mean/STDV No Change 2007/2017 gson
YObject (2 properties) JSON
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Mean/STDV Loss 1996/2017 JSON
*Object (2 properties) JSON
bl mean: 11.977338114461622
bl stdDev: 2.1298539786810466

Mean/STDV Gain 1996/2017 JSON
*Object (2 properties) JSON
bl mean: -7.8316633976789465
bl stdDev: 3.2175732077914265

Mean/STDV No Change 2007/2017 gson
*Object (2 properties) JSON




[
Calcular Umbrales para Pérdida y Aumento de Manglares .-'

47. Calcule umbrales para la pérdida (Loss) y el aumento (Gain) para cada imagen
de relacidn

Umbrales 2007/2017: Umbrales 1996/2017
Loss: 10.4 Loss: 7.7
Gain: -8.9 Gain: -4.4

Mean/STDV Loss 2007/2017 JSON
YObject (2 properties) JSON
HV_mean: 15.04624259712423
HV _stdDev: 2.2845270209351307

Mean/STDV Gain 2007/2017 JSON
vObject (2 properties) JSON

HV mean: -12.269471914354899
HV stdDev: 1.6680151743270302

Mean/STDV No Change 2007/2017 gson
YObject (2 properties) JSON
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Mean/STDV Loss 1996/2017 JSON
*Object (2 properties) JSON
bl mean: 11.977338114461622
bl stdDev: 2.1298539786810466

Mean/STDV Gain 1996/2017 JSON
*Object (2 properties) JSON
bl mean: -7.8316633976789465
bl stdDev: 3.2175732077914265

Mean/STDV No Change 2007/2017 gson
*Object (2 properties) JSON




Aplicar Umbrales

48. Aplicar umbrales y visualizar las mdscaras

//Apply Thresholds based on mean and stdv of polygons

var LOSS_THRESHOLD_2007_2017 = 10.40;

var GAIN_THRESHOLD_2007_2017 = -8.90;

var LOSS_THRESHOLD_1996_2017 =7.70;

var GAIN_THRESHOLD_1996_2017 = -4.40;

var LOSS_0717 = ratio0717HV.gt(LOSS_THRESHOLD_2007_2017);
var GAIN_0717 =ratio0717HV.It{(GAIN_THRESHOLD_2007_2017);
var LOSS_9617 = ratio?617HH.gt(LOSS_THRESHOLD_1996_2017);
var GAIN_9617 =ratio?617HH.It(GAIN_THRESHOLD_1996_2017);

//Display Masks

Map.addLayer(LOSS_0717.updateMask(LOSS_0717) {palette:"FFO000"},'Vegetation Loss 07/17',1);
Map.addLayer(GAIN_0717.updateMask(GAIN_0717) {palette:"FFO000"},'Vegetation GAIN 07/17',1);
Map.addLayer(LOSS_9617.updateMask(LOSS_%617) {palette:"FFO000"},'Vegetation Loss 96/17',1);
Map.addLayer(GAIN_9617.updateMask(GAIN_9617) . {palette:"FFO000"},'Vegetation GAIN 96/17',1);
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Adjuntar las Imadgenes de Radar y el Archivo de Elevacion

49. Adjunte las imagenes de radar y los archivos de elevacion utiizando el archivo vectorial mangroves

//Clip the radar images and elevation to the mangrove vector files
var mangroves_2007_HH = dB_2007_HH.clip(mangroves);

var mangroves_2007_HV = dB_2007_HV.clip(mangroves);

var mangroves_2017_HH = dB_2017_HH.clip(mangroves);

var mangroves_2017_HV = dB_2017_HV.clip(mangroves);

var mangroves_1996_HH = dB_1996_HH.clip(mangroves);

var elevation = srim.clip(mangroves)

//Add the images to the layers bar

Map.addLayer(mangroves_2007_HH ,{min:-15,max:-3}, 'Mangrove 2007 HH', 0);
Map.addLayer(mangroves_2007_HV ,{min:-27, max:-5}, 'Mangrove_2007 HV', 0);
Map.addLayer(mangroves_2017_HH {min:-15,max:-3}, 'Mangrove_2017 HH', O);
Map.addLayer(mangroves_2017_HV ,{min:-27, max:-5}, 'Mangrove_2017 HV', 0);
Map.addLayer(mangroves_1996_HH ,{min:-25,max:0}, 'Mangrove_1997 HH', 0);
Map.addLayer(elevation ,{min:-5,max:30}, 'Mangrove Elevation’, 0);
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Calculate Mangrove Biomass from Canopy Height

50. Calcule la biomasa de manglar utilizando la retrodispersion del radar from SRTM
DEM.

SRTM, elevation corresponds to basal area weighted height (also called Lorey’s height).
The maximum height is generally 1.6X this value. (Simard et al., 2019).

Apply an allometric equation directly to the DEM. There are several generic equations
relating SRTM to canopy height and aboveground biomass:

- Basal area weighted height: H,, ~ 1.08*SRTM

« Maximum canopy height: H_ ., ~ 0.93*1.7*SRTM

« Aboveground Biomass: B ~ 3.25*H, '3

Use the following equation: Above ground biomass = 3.25*%(1.08*SRTM)1-23

//Calculate above ground biomass from SRTM canopy height 3.25%(1.08*SRTM)A1.53
var biomass_height = mangroves_elevation.multiply(1.08).pow(1.53).multiply(3.25);
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Calcular Biomasa de Manglar con Altura de Dosel

51. Estime la biomasa de manglar ufilizando estimaciones de la altura del dosel del SRTM DEM.

Aplicaremos una ecuacion alométrica directamente al DEM. Hay varias ecuaciones
genéricas para relacionar SRTM con la altura del dosel y biomasa aérea:

« Altura ponderada del drea basal: Hba ~ 1.08*SRTM
« Altura de dosel maxima: Hmax ~ 0.93*1.7*SRTM
« Biomasa aérea: B ~ 3.25*Hba 1.53

Utilizaremos la siguiente ecuacion:
Biomasa aérea = 3.25%(1.08*SRTM) 1.53
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Cddigo para Google Earth Engine

hitps://code.earthengine.google.com/38d606eaaé61348482dd577 1bedbfadbeésac
cept_repo=users%2Fwolterpt%2FSAR_TimeSeries_ PTW
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National Aeronautics and Space Administration

Proxima Sesion: Estimacion de la Altura de los Bosques
con SAR

21 de mayo 2020




Preguntas

« Por favor envie sus preguntas en la casilla para preguntas y respuestas (Q&A)

« Publicaremos las preguntas y respuestas en la pagina web de la capacitacion
después de la conclusion del curso
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