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Tarea y Cerlificados

« Tareaq:

— Debe enviar sus respuestas a traves de Formularios de Google
— Fecha limite: 25 de abril de 2022

« Se oforgard un certificado de finalizacion de curso a quienes:

— Asistan a todas las presentaciones en vivo

— Completen la tarea asignada dentro del plazo estipulado (acceso desde la
pdagina web)

— Recibirdn sus certificados aproximadamente dos meses después de la
conclusion del curso de: marines.marfins@ssainhg.com

NASA’s Applied Remote Sensing Training Program
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AgnCUIture and AngCUHUI'e et University of Ljubljana UN]VERSITY Of
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Monitoreo del Crecimiento de los Cultivos a Traveés
de Parametros Estructurales Derivados de SAR

Prof. Kristof Osfir, Asist. Matej Racic

6 de abril de 2023




Esquema

« Series Temporales de Imagenes Satelitales

« Copérnicus y las misiones Sentinel

« Generacion de series temporales

« Datos listos para ser analizados

« Andlisis de series temporales

« Senfinel Hub

« Statistical API (Interfaz de programacion de aplicaciones estadistica)
« Aprendizaje automatico

« eo-learn

« eo-workflow

NASA’s Applied Remote Sensing Training Program
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p S & SOSTENIBLE
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DELAPOBREZA YBIENESTAR DECALIDAD

TRABAJO DECENTE DUSTRIA 1 REDUCCIONDELAS GIUDAL 12 PRODUCCION
Y CRECIMIENTO A DESIGUALDADES COMUNIDAD Y CONSU
ECONOMICO RAESTRUCTURA DSTENIE RESPONSABLES

O

LN
BREREN

1 ACCION 1 VIDA 1 VIDA 1 PAZ, JUSTICIA

1 ALIANZAS PARA

LOGRAR @

L0S OBJETIVOS
OBJETIVL:S
DE DESARROLLO
@ SOSTENIBLE

Space4SDGs: How space can be used in support of the 2030
@

DEECOSISTEMAS EINSTITUCIONES
TERRESTRES SOLIDAS

PORELCLIMA SUBMARINA

Agenda for Sustainable Development (Unoosa.org)
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https://www.unoosa.org/oosa/en/ourwork/space4sdgs/index.html

Hitos Mayores

@ Google Earth @ Sentinel Hub
® Amazon Web Services
@ Landsat archive qpening
@® Google Earth Engine
@ Sputnik 1 @ Copagrnicus design ® Planet
@ vanguard 2 ® Landsat 8
TIROS-1 Landsat 1 Landsat 5 ® Aqua Copernic@8 data access service
SPOT 1 Terrg
Ikonas frOSOf Planetary Computing
1950 1960 1970 1980 199 2000 2010 2020 2030
ERS-1 ERS-2 ©® ENVISAT
RADARSAT TerraSAR-X

@® CosmoBkyMeq
© Sdntjnel-1
© RapidEye @ [Seqntinel-2
© [Sentinel-3
© Sentinel-5P

® Data processing ®Radar ®Optical @ Historical
NASA's Applied Remote Sensing Training Program 7




Series Temporales Largas y Densas



Satellite Image Time Series* - SITS

« Los datos de resolucion media y alta estan disponibles gratuitamente
« Archivo de Landsat — 2008
« Copérnicus — completo, gratis y abierto

« JSITS larga
— 1972 - hoy
« SITS densas
— semanal, diaria

« SITS armonizadas
— Landsat - Sentinel-2
— Opticas - radar
— Sentinel-2 - Planet

NASA's Applied Remote Sensing Training Program *Serie(s) temporal(es) de Imégenes Satelitales



SITS Landsat

 Landsat, 1972 — hoy

« Thematic Mapper (TM), 1982 — hoy

« QOperational Land Imager (OLI), 2013 - hoy
« Cada 16 dias

« Opticas — nubes

Landsat Image Gallery - Making Sense of Amazon Deforestation Patterns (nasa.qov) 10 .

NASA’s Applied Remote Sensing Training Program


https://landsat.visibleearth.nasa.gov/view.php?id=145888
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Gpernicus Programme
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Satelites de Sentinel

@ S1A/B: Observaciones de Radar 2014
: 20162021

S2A/B: Observacion optica de alta resolucion

‘ S3A/B: imdagenes y altimetria de resolucion 2016

- 2018

» S4A/B: Observacion de la atmadsfera desde una orbita geoestacionaria 2022
S5P: Observacion de la atmdsfera de orbita baja - antecesor 2017

S5A/B/C: Observacion de la atmosfera de orbita baja

NASA’s Applied Remote Sensing Training Program



Sentinel-1

« Sentinel-1A-2014
« Sentinel-1B-2016 — no en operacion desde 23.12.2021

« Observacion de tierras, bosques, el agua, suelo y agricultura
— Mapeo rapido en caso de desastres naturales
— Trdfico de fransporte
— Observacion del hielo marino

« C-SAR (C-band Synthetic Aperture Radar)
« Resolucion: 250 km-5x20m
* InSAR

NASA’s Applied Remote Sensing Training Program



Sentinel-2

« Sentinel-2A - 2015
« Sentinel-2B - 2017

« Observacion de la tierra, vegetacion, suelo, superficies acudticas, zonas costeras
— Deteccidon de la cobertura terrestre y cambios en esta
— Mapeo rapido en caso de desastres naturales
— Observacion del cambio climdatico

« Resolucion temporal- 10 dias, 5 dias con dos satélites
« MSI (Multispectral Imager)
« Resolucion espacial: 220 km-10m, 20 my 60 m

NASA’s Applied Remote Sensing Training Program



Sentinel-2

1 4427 20 442.3 20 60
2 492.7 65 492.3 65 10
3 559.8 35 558.9 35 10
4 664.6 30 664.9 31 10
5 704.1 14 703.8 15 20
6 740.5 14 739.1 13 20
7 782.8 19 779.7 19 20
8 832.8 105 832.9 104 10
8a 864.7 21 864.0 21 20
9 945.1 19 943.2 20 60
10 1373.5 29 1376.9 29 60
11 1613.7 90 1610.4 94 20
12 2202.4 174 2185.7 184 20

NASA's Applied Remote Sensing Training Program



Sentinel-2

1 9 I 10 60 m

l 6 7 8b .11 12 20m
10 m
3 8a

60~

Reflectancia (%)
N
o

20"

0.5 1.0 15 2.0 25

Longitud de onda (nm)
NASA's Apg ==Suelg= Vegetacion= Agua 17 .




Sentinel-2

@8} SENTINEL Hub

NASA’s Applied Remote Sensing Training Program




Archivo de Sentinel-2
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Monografia: Six years of Sentinel-2 archive of Slovenia | Geodetski vestnik (qeodetski—végtn



https://www.geodetski-vestnik.com/en/clanek/10.15292/geodetski-vestnik.2022.02.220-257

Generacion de Series Temporales



Serie Temporal

« Un conjunto de imagenes satelitales
capturadas sobre la misma darea de
interés en diferentes momentos

« Del mismo sensor o de varios
« Las series temporales ayudan a:

entender como la Tierra estd
cambiando

determinar las causas de estos
cambios

predecir futuros cambios
discernir caracteristicas

Land Cover Classification with eo-learn: Part 2 | by Matic Lubej | Sentinel Hub Blog | Medium

NASA’s Applied Remote Sensing Training Program


https://medium.com/sentinel-hub/land-cover-classification-with-eo-learn-part-2-bd9aa86f8500

Series Temporales - Sentinel-2

2021-03-01
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Series Temporales - Sentinel-1

2021-01-03

(:rmcr (’ sentinelhub

NASA’s Applied Remote Sensing Training Program




Datos Listos para el Andlisis (Analysis Ready Data o ARD)

« CEOS - Comité de Satelites de
Observacion de la Tierra :

— Los Datos listos Para el Andlisis son
datos satelitales que han sido
procesados segun un conjunto de
requisitos minimos y ordenados de
tal forma que permite el andlisis
inmediato con un minimo de
esfuerzo adicional por parte del
usuario y son interoperables a
través del tiempo y con otros
conjuntos de datos.

| « Datos listos para utilizar.
CEQOS Analysis Ready Data

Analysis Ready Data Defined. Cloud Native Geoprocessing Part 2 | de Chris Holmes | Planet Stories | Medium
Harness the power of Sentinel Hub, xcube, EOxHub, GeoDB and more in Euro Data Cube | de Dorothy Rono | Euro Data Cube | Medium

NASA's Applied Remote Sensing Training Program 24 .



https://ceos.org/ard/
https://medium.com/planet-stories/analysis-ready-data-defined-5694f6f48815#:~:text=What%20is%20Analysis%20Ready%20Data%3F%20Analysis%20Ready%20Data,of%20labor%20involved%20in%20preparing%20imagery%20for%20analysis.
https://medium.com/euro-data-cube/harness-the-power-of-sentinel-hub-xcube-eoxhub-geodb-and-more-in-euro-data-cube-31c827a3083b

Datos Listos para el Andlisis (Analysis Ready Data o ARD)

« Puede que €|
procesamiento de ARD
sea diferente en diferentes
aplicaciones.

« Recorte de imagenes

« Enmascarado — Mdscaras
de datos Utiles/no Utiles

« Correccion Atmosférica
« Alineacion de Pixeles
« Alineacidon de Sensores

PlanetScope

Harmonized
Time Series Time Series

Analysis Ready Data Defined. Cloud Native Geoprocessing Part 2 | de Chris Holmes | Planet Stories | Medium
NASA's Applied Remote Sensing Training Program



https://medium.com/planet-stories/analysis-ready-data-defined-5694f6f48815#:~:text=What%20is%20Analysis%20Ready%20Data%3F%20Analysis%20Ready%20Data,of%20labor%20involved%20in%20preparing%20imagery%20for%20analysis.

Armonizacion de Series Temporales

HLS P’°°essln9 u“‘? f

Landsat 8 Processmg

Data Inputs .‘ Sentinel-2 MSI data | Landsat80!.| d_ata- ;

Atmospheric Correction and Cloud Masking
Geometric Resampling and Geographic Registration

Processing ; , |
~ Steps ; e e _ &
' | BRDF Normalization

Band Pass Adjustment

Outputs S30 Product

NASA's Applied Remote Sensing Training Program Algorithms « Harmonized Landsat Sentinel-2 (nasa.gov)



https://hls.gsfc.nasa.gov/algorithms/

Armonizacion Sentinel-2 - Landsat 7,8

. Before band adjustment ® ndvi L8 ® ndvi S2
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¥ e o e
= 8] » ¢
=
0.5
S S
'.“"om * o, 0
00 Staeeiney ° s ©
January 2018 May 2018 September 2018 January 2019 May 2019

Date

Remote Sensing | Free Full-Text | Harmonization of Landsat and Sentinel 2 for Crop

Monitoring in Drought Prone Areas: Case Studies of Ninh Thuan (Vietham) and Bekaa
NASA’s Applied Remote Sensing Training Program (Lebanon) (mdpi.com)



https://www.mdpi.com/2072-4292/12/2/281

Vegetacion en Las Imagenes Opticas y de
Radar



Espectros de Vegetacién - Opticos

Spectral signatures

« Ciertas longitudes de onda son
sensitivas a ciertos quimicos y
compuestos.

Bl G | B BRE NIR

60~

« Resultan en caracteristicas de
absorcion.

IS
o
'

« Se realizan mediciones en relacion
con estos compuestos.

Reflectance (%)

20~

 Los indices hacen uso de estas
caracteristicas de longitud de onda.

05 10 15 20 25
Wavelength (nm)

Soil === \egetation === Water

NASA's Applied Remote Sensing Training Program 29 .




Retrodispersion de la Senal de Radar

P PY Y Ry

X-BAND 3 (m C-BAND 6 (m L-BAND 24 cm P-BAND 65 (m

- Longitud de onda/frecuencia Radar

« Polarizacidon (horizontal, vertical)
.« Angulo de incidencia

« Resolucion

. Estructura de los fendmenos ~ ~UPerfice

observados
« Rugosidad de la superficie
 La conductividad y constante

dieléctrica de la superficie
° OrienTOCién 2005-06-01 © FSU 2005-06-01 e OFsY 2005-06-01 © Fsu

Winter barley Sugar beets | Winter wheat
What is Synthetic Aperture Radar? | Earthdata (nasa.gov)
NASA's Applied Remote Sensing Training Program SAR Satellites for Agriculture - Groundstation 30



https://www.earthdata.nasa.gov/learn/backgrounders/what-is-sar
https://www.groundstation.space/sar-satellites-for-agriculture/

Interferometria de Radar

« Dosimdagenes de orbitas ligeramente
desplazadas

7 ok
second pass: Pa

measures phase ( ¢, ) for

L77]

« Las diferencias de fase se deben a:
B (b 1 e — Paralgje

— Diferencias de elevacion

— Movimientos de la superficie

— Fendmenos atmosféricos

displacement toward satellite —3=

Phase (0):
ac - epres

« Elevacionesen m

INSAR image:

:ixiﬁ:gl.‘?;\‘i“f‘,gm;'.‘;,'°ﬂei°" Ll 2 L « Desplazamienfos en mm

« Coherencia



https://www.elastic.co/blog/elastic-earth-science-for-global-monitoring

Coherencia para el Mapeo de la Vegetacion

 La coherencia de un par de datos
INSAR representa la magnitud de |la
correlacion compleja entre dos
imagenes SAR, pixel por pixel.

 Es una medicion cuantitativa de Ia
cantidad de ruido en el
interferograma.

NASA's Applied Remote Sensing Training Program



sEl NDVI es Suficiente?



indices de Vegetacién

NASA's Applied Remote Sensing Training Program

VI - Vegetation Index (indice de
vegetacion)

NDVI - Normalized Difference Vegetation
Index (indice de vegetacion de
diferencia normalizada)

EVI - Enhanced Vegetation Index (indice
de vegetacion mejorado)

SAVI - Soil Adjusted NDVI (NDVI gjustado
del suelo)

AVI - Advanced Vegetation Index (indice
de vegetacion avanzado)

NDMI - Normalized Difference Moisture
Index (indice de humedad de diferencia
normalizadaq) ...

IDB - Index DataBase .
34



https://www.indexdatabase.de/

IDB - Agriculiura

Nr. Name Formula Variables Comment
1 |At herically Resistant Vegetation Ind . NIR = [781:1399
mospherically Resistant Vegetation Index NIRRED_y(RED_BLUE) = [781: ]
i . i NIR—RED
2 |Atmospherically Resistant Vegetation Index 2 —0.18 + 1.17 (m)
NIR —rededge
NIR +rededge
3 |Canopy Chlorophyll Content Index —
NIR+Red
([770:780]+[784:790]) — ([655:665]+[676:685])
4 |CASINDVI ([770:780]+[784:790])+([655:665] 4 [676:685])
[770:780]+[784:790]
9 [T [655:665]+[676:685]
Cellulose Absorption Index 100 (0.5 (2030nm + 2210nm) — 2100nm)
Cellulose absorption index 2 0,5 (2020nm + 2220nm) — 2100nm
00 (a-670+670nm-+b)> b=(550nm-((700nm-
8 |Chlorophyll Absorption Ratio Index (670“1“) — 550nm)/150%*550)), a=(700nm-
- (a*+1)™ 550nm)/150
. . |(a-[670]+[670]+b)| ([700]) a=([700]-[550])/150, b=[550]-(a*
9 |Chlorophyll Absorption Ratio Index 2 — — !
" ’ ( (a2+1)%3 ) 670] [550])
: (-1)
10 |Chlorophyll Green ( [760‘800])
[540:560]
750
11 |Chlorophyll Index RedEdge 710 710% —
: (-1)
12 |Chlorophyll Red-Edge ( [760‘800])
[690:720]
ion i _RED _
13 |Chlorophyll vegetation index GREEN?
14 |Crop water stress index %
. 2GREEN—RED—BLUE
15 [Green leaf index 2GREENTREDBLUE
16 |Leaf Chlorophyll Ind |
ea orophyll Index 8501 (680

NASA’s Applied Remote Sensing Training Program
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Sentinel-2 - Bandas e indices

— B0l — NDVI
05 — BO2 —— GNDVI2
— BO3 —— ARVI
— Bo4 — sAvI
0.4 — BO5 — EVI
— BO6 — EVI2
— BO7 —— GNDVI
034 —— BO8 — sipl
BSA NBR
—— BO9 —— RGVI
— B10
0.2 1 R
] — B12
0.1 —
0.0
jJan  Feb  Mar  Apr  May  jJun  Jul  Aug  Sep Ot  Nov  Dec jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep Ot  Nov  Dec
3019 2019
date date
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Correlacion con el NDVI

NDVI 1.000000 N _
b = —_
TNDVI 0.999901 Sn_ST & - >S_ T__.%
ShATs0E Sos _Do_ = 1.0
ARVI 0.999040 Egagzﬁgﬁggzgﬁgzgeﬁﬁﬁiﬁ
GNDVI2  0.996843 2H=220aEInilLo00ENZ2amu
NDVI -
SAVI 0.995774 INDVI
NBR 0.994418 NDIAS - 0.9
GNDVI 0.993543 GN'B%I;‘;_! .
EVI 0.993383 PSSR |
EVI2 0.993084 RVI - 08
ARVI :
BWDRVI 0.992537 awbav ]
RGVI 0.992294 SAVI
NDMI 0.989918 EVI -
S2REP 0.988046 DSWI - :
GCI 0.984749 GCI -
GNDVI -
PSSRa 0.984149 o]
RVI 0.982727 = 0.6
DSWI 0.980093 NBR
MCARI
BNIR 0.976743 RGVI
NDI45 0.976497 BNIR
IRECI 0.973852 SZREPA 0.5
MCARI 0.725447
SIPI 0.596313
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Andlisis de Series Temporales



Desarrollo Cronologico de la Vegetacion

160-
120-
o
©
()
80+
40+
TIMESAT
parameters @
[J T T L T I
12 24 36 47 61
Time

Welcome to the TIMESAT pages! (lu.se)

NASA's Applied Remote Sensing Training Program



https://web.nateko.lu.se/timesat/timesat.asp

Hojas de Liquiddmbar - (Liquidambar styraciflua L.)

Sweetgum
(Liquidambar styraciflua L.)

80

70

60

50

Percent Reflectance

NIR

rFrrrrr1r 117 171 1T T
400 500 600 700 800 900 1000

Wavelength, nm

Presentacion de PowerPoint (ucdavis.edu)

NASA's Applied Remote Sensing Training Program 40 .



http://cstars.metro.ucdavis.edu/files/3613/4419/0702/Lecture_3-Leaves__Plants.pdf

Haya Europea - Fagus sylvatica

1.0 -

0.8

0.6

0.4+

Start of Season : End of Season

Vegetation index value

0.2

Length of Season

Januar March May Jl;Iy Septémber November  Januar

11 April 2022 30 April 2022 23 May 2022 19 September 2022 13 October 2022 23 October 2022 23 January 2023
NASA's Applied Remote Sensing Training Program 4]




Series Temporales de Imagenes

NASA's Applied Remote Sensing Training Program




Clasificacion de Series Temporales

" : - c . M\,
- "Cuasi clasificacion™ de una serie )
temporal \ A
— Las imdagenes son atributos \
r. ., . : P
— Clasificacion multidimensional, la \, ‘ -
secuencia cronoldgica no se o At
Distancia Euclidiana

foma en cuenta

« Clasificacion de series temporales
completa
— usa informacion acerca del
desarrollo

Deformacion dindmica del tiempp

Deformacion dindmica del tiempo - Wikipedia 43 .

NASA’s Applied Remote Sensing Training Program


https://es.wikipedia.org/wiki/Deformaci%C3%B3n_din%C3%A1mica_del_tiempo

Clasificacion Basada en Series Temporales

— Cebada

— Maiz
Colza

— Triticale

0.50 -

NDVI

Abr May Jun Jul Ago Sep Oct Nov
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Interpolacion/Agregacion Temporal

« NoO

10
o8 1
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Interpolacion/Agregacion Temporal
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Interpolacion/Agregacion Temporal

- 10D

10

o8
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= Hude stene ‘J

02  — Kostela 1 e
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Interpolacion/Agregacion Temporal

c 1M

1.0
1.0
10
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Sincronizacion Temporal

« Las series temporales tfienen diferentes
dias y horas de adquisicion

« Hora de adquisicion de imagenes
— Nubes
— Diferentes satélites
— Diferentes sensores

 Hay que sincronizar las adquisiciones
— Semanalmente .|
— Cada 10 dias
— Cada mes

20+

Frequency
-
wn

1

=
(=]
1

T
15 20
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Sincronizacion Temporal
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Sincronizacion Temporal
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Sincronizacion Temporal
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;Cuan Extensa Necesita Ser la Serie Temporal?

« Ciclo de vegetacion anual

« Multianual o
— Disturbios
0.8 -
* Principios de ano
0.6 -
0.4 -
0.2 -
0.0

2019-03 2019-04 2019-05 2019-06 2019-07 2019-08 2019-09 2019-10
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;Cuan Extensa Necesita Ser la Serie Temporal?

1.0

—— 2017

0.8 1

0.6 -

0.4 -

0.2 -

[}.D | ] T I I | ]
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Copérnicus Data Space Ecosystem

ROADMAP

What can you expect?

The Copernicus Data Space Ecosystem will be
continuously upgraded over the upcoming months.
All data and services will be available by July 2023.

Catalogue API: STAC, S3
Processing API: Sentinel Hub and
OGC for supported collections
Traceability API

On-demand production ARI

Release Copernicus Data Space Ecosystem
Start of user registration

Initial Sentinel data offering

Browser

Catalogue APIs: OData and OpenSearch

NASA’s Applied Remote Sensing Training Program

Full archive of Sentinel missions
Complementary open datasets

Access to commercial data .
Processing API: extended Sentinel CJ
Hub APIs, OpenEO

Jupyter Lab

Marketplace

November 2023
® Sentinel engineering and auxiliary data
® Copernicus Contributing Missions
® Streamlined data access of federated
data sets




Datos de EO* abiertos- Sentinel-1, Sentinel-2, Landsat, ..

Datos de EO comerciales — WorldWind, GeokEye, ...

Imdagenes aéreas (dron, avion)

itk
Desktop (QGIS, ArcGIS...)

Scripts (Python, R, ENVI...)
*EO - siglas de Observaciones de la Tierra en inglés >

o —

Sinergise
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AN, ’
PN N J 4

o S HD @HarelDan - 24 Oct 2017 v
‘Qf SENTINEL Hu ( : *V Tip: Blue field growing, Green fields maturing, Yellow Fields ripe, Red fields
' reaped/drying. Same place, 3 days ago

B

®

Rendering

B12 \ b Q 4 n s QO 20 &

€ BACK : A 5 : Stef Lhermitte

N * @StefLhermitte 7
T REFRESH & GENERATE SR AT o

Replying to @ and 4 others

Wow! The moment even my mom can
classify petabytes in seconds on her very old
computer is getting closer. Just need to
teach her Javascript

8:14 AM - 25 Oct 2017

1 Retweet 9 Likes q @e&‘a Qg




’ BABA Mohamed Wassim ! opemicus EU Pierre Markuse

Simon Gascoin only cred - an: Playing with the new temporal mosal Al
Flooded areas near Hig Simon Gascoin A better view with NI -Biue imagery [Beta coming ) - Nice 50 far! Lake d DRCHM Uganda S8

ment, sand, otc Foodin

Tofo Fdez-Cafadas . § . Greenland's rare wildfire is 'biggest-ever'
Ataque al corazénll Heart attack in using AT Solutions
ek 00 vo ol embelse den A finales de agosto de es e — L armes-Les-Mimosas et La Bastide aprés vu par le satelite ' o
{NIR, True, Moisture NOVI) Pierre Markuse
Playing with data visuakzation in the

pasado 'y cap. Largest glacier in the tropics. Home of white-wing:
on Aug 13
and sur ings, Netherlands

Tim Wallace & e

Tofo Fdez-Cafadas This browser for Sentinel and Landsat consteliat da incredible. Onthe  Plerre Markuse
Terrorifica e impresio te la imagen 3D del 23-08-2017 del incendio de

fly barx Greece Il Turkey @ 9-months temporal mosaic using
Losadita cbtenida de

and some PS Big
L
+ Zack Labe ® Veotoedo Amet vl Like Page
‘ L «

Clear view of the (Antarctic) s charion bt paotaoand o Selline pilt avaneb sis Eest merealast ja jadoludest 800 km kirguselt, otse

eck out tho

today by Sentinel-3 satellite. For more = Sentinel-2 pardalt. Sit on ka haisti naha, kus jaa juba paksem ja kus see

information about this feature ; god 3 3 vool Srnem on. Surfa ise ka satoligpitidol siit

site.eu-central-1.amazonaws.com/

Aga tana teatas M seamet mede, et nad on alustanud ettevalmistusi
jaatee rajamiseks Vormsile. Niisiis otsustasimeg meie peataca seal alates
20. veebruarist laevalikdus. Laevaliklus pannakse seega seisma kavan

» Translation

fires from magery. Hvar

Shristopher Darvill
fasman Gla New Zealand -43.66

8 DATIANT. TS

¢20:00940

N * Simon Gascoin
, ’ ' s : The Movie w&
o ma i 1 y ! Made with 1 year of extra-wide swath single
Latest relatvely cloud free L1C NDVI imagery shows ; ' v HH Sentinel-1 data available
Landsides n

Amir Farhand
Damage 1o vegetation after Before & After satelite
imagery

63.9182, -58.1166

2nd Sept Vegstation Health (NOVY) 121h Sapt Vegetation Health (NDVY)



Crear Cuenta de Sentinel

@ Sentinelhub member of
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Crear Cuenta de Sentinel

,/ sentinelhub \ ,’ sentinelhub

by SINERGISE

E-mail:

= First name: Last name:
&9

Password:

{ &

Forgot password?

Password: Confirm password:

€ C

B | would like to receive the latest news and information about Sentinel Hub.

B | agree to the Terms of Service and Privacy Policy

. od e
.- |- -

Already have an account? Sign in
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Crear Cuenta de Sentinel

« Después de crear una cuenta, entrard al modo prueba
« Envie un email con su correo registrado a matej.racic@fgg.uni-Ij.si

« Recibird crédito para el preprocesamiento y uso avanzado del SenfinelHub

« La ESA (Red de Recursos) y Sinergise estan auspiciando el uso para partficipantes
de ARSET

NASA’s Applied Remote Sensing Training Program


mailto:matej.racic@fgg.uni-lj.si

rowser

< @ EO Browser

» eNGUsH + (D

Q Discover gV = Compare X Pins
Theme £
Default

Search Commercial data Highlights

Data sources
B Sentinel-1

¥ Sentinel-2

Aavanced search. G

Wuc

¥ 1 2A (atmospherically corrected)
Max cloud coverage: fin =—dli—
- 12

B Sentinel-5P

B Landsat 1-5 MSS L1

W Landsat 4-5TM

B Landsat 7 ETM+

B Landsat 8-9

B Landsat (ESA Archive)

B Harmonized Landsat Sentinel

B Envisat Meris

B MODIS

B DEM

W Copernicus Services

B Proba-v

W Gies

B Planet NICFI

B Other

Time range [UTC]
i 2021-01-01 8 2021-12-31

B filter by months

Powered by
3380

with contributions by

oo beotia  Opoinaiios corios Gortics
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EO Browser

< 95 EO Browser

Q Discover A z = Compare

#® Sentinel-2 L2A
8 2021-12-31

® 10:08:02 UTC
& 0.8%

[0 33TVL

# Sentinel-2 L2A
& 2021-10-27
® 10:08:11 UTC
& 86%

0 33TVL

# Sentinel-2 L2A
& 2021-10-17
2 ® 10:08:12 UTC
& 2.8%
= [0 33TVL

#® Sentinel-2 L2A
8 2021-09-12

® 10:08:03 UTC
& 05%

{0 33TVL

" & Sentinel-2 L2A
B 2021-09-02
® 10:08:03 UTC
» 1.9%

11 33TVL

# Sentinel-2 L2A
& 2021-08-18
® 10:08:09 UTC
& 29%

0 33TVL
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EO Browser

I Tanal nr , = Be
‘< 95 EO Browser M O
Jersanovo Storovo Lepiyrh
i
Q Discover & Visualize # Compare X Pins

Sveta Trojica M
RoZante ramorovo

pri Pajkovemn
Dataset: Sentinel-2 L2A Hribarjevo

Podslivnica

Date: ¢ @i » 2021-08-18 Timespan Ravnik

Skufce
LuZarji

Skrabte

[i“i ‘C?T‘, ds 84, Sveti Duh Zakraj

Highlight Optimized Natural Color

Enhanced natural color visu Kramplje Goditevo Mramorovo
pri LuZarjih

NDVI

Based on combination of bands (88

False color (Urban)
Based on bands 12,114

“

2 = volge
Moisture index < j
¥ Based on combination of bands (B8A - B11)/(B8A + B11) Bloke

SWIR

Based on bands 1 Nemskavas
na Blokah

NDWI

Based on combination of bands (B3 - BS)/(B3 +

NDsI Studeno »
na Blokah Nova vaf

mbination of bands (B3 - B11)/(83 + B11)

Veliki Vrh
&9

.
Scene classification map Grahi ’ Q K
s rahovo o

* Classification of Sentinel2 data as result of ESA's Scene dlassification algorithm. *%" Ruharsko

Ve,
el y,,
Custom
reate custom v Studenec
na Blokah
Powered by with contributions by ¢
v3.380

Bloska Polica

Zerovnica Hudi Vrh

Ravne na
Blgkah

Lipsenj

Goricice Lat 4577652, Lng. 14.49193
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EO Browser

o s o) Poriikve
% ENGUSH ~
' & @ EO Browser :
JerSanovo
Q Discover X Pins

& Visualize = Compare

Dataset: Sentinel-2 L2A m

« # » 2021-08-18

RoZance
Hribdrjevo

Podsliynica
Date:

Timespan
< Slenie

True color
Based on bands 4,

False color
Based on band:

Highlight Optimized Natural Color

Enhanced natural color vi

O » : o

False color (urban)

Based on bands

& Moisture index
¥ Based on combination of bands (B8A

"% SWIR

Based on bands 1

Click to place

Based on combination of bands (B

NDSI

Based on cor n of bands (¢

% Scene classification map

lassification ntinel2 data as result

Powered by
v3.380

with contributions by
i BlogkaPolica
Zerqunica
-

¥

Lipsen;

© maptiler
Goricice
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£
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4
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»
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EO Browser

< 95 EO Browser

Q Discover & Visualize < Compare

7 Dataset: Sentinel-2 L2A Show L1C

Date: 4 @ » 2021-10-17

3 ENGLISH ¥

X Pins

Timespan

—
=
=

<

True color
Based on bands 4,3,2

False color
Based on bands 84,3

Highlight Optimized Natural Color

Enhanced natural color visualization

NDVI

Based on combination of bands (BS - B4)/(B8 + B4)

False color (urban)
Based on bands 12,11,4

Moisture index
Based on combination of bands (BSA - B11)/(B8A + B11)

SWIR
Based on bands 12,8A,4

NDWI
i Based on combination of bands (B3 - B8)/(B3 + B8)

NDSI
Powered by Sentinel Hub with contributions by ESA
v3.36.0

Lea
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Ostir

Otonica
Hribarjevo

Sleme

Sveta Trojica

Radlek

.
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Gorenje
4
Jezero

#Klance

About EO Browser | Contact us | Get data
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[
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»
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»
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-
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Metulje
AE

=
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EO Browser

< 95 EO Browser

Q, Discover & Visualize
Dataset: Sentinel-2 L2A

Date: 4 @8 » 2021-08-1

Sentinel-2 L2A - 3 NDVI A smmm— 1G5

5 years 2 years 1year 6 months 3 months 1 month

23 Jul21 28.Jul 21 3. Aug 21 9. Aug 21 15. Aug 21

&, Export CSV
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EO Browser

Sentinel-1 AWS-IW-VVVH - IW-DV-VH-LINEAR-GAMMAO ' 2 Dby A g

e bolenja vas 3 Cerknica
dKOV
5 years 2 years 1year 6 months 3 months 1 month Skocjan

Dolenje Martinjak
v e

Grahovo

A .

»
‘ Cesta na kit 4 ' Zerovnica
. e
4 - AW

- Lipseni
. o
w " }‘
Goricice

5
’

Gorenje
Jezero

26. Jan 20 23. Mar 20 20. May 20 17.Jul 20 13. Sep 20 10. Nov 20 Laze pri Gorenjem

Jezeru
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EO Browser

Sentinel-2 L2A - 3_NDVI i ——l) 100% Sentinel-2 L2A - 3_NDVI iy —l—— 0%

5 years PACELS 1year 6 months 3 months 1 month 5 years 2 years 1 year 6 months 3 months 1 month

10. Nov 20 7. Jan 21 6. Mar 21 3. May 21 29. Jun 21 26. Aug 21 10. Nov 20 7.Jan 21 6. Mar 21 3. May 21 29. Jun 21 26. Aug 21
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EO Browser

Sentinel-2 L2A - 3_NDVI i —l— 0%

Dolenja vas y Cerknica

5 years 2 years 6 months 3 months 1 month
Radlek

Dol‘tlenje Martinjak
Jezgro Studeno
e | s : na Blokah

Grahovo

Blocice

' Zerovnica Bloska Polica
- R

v

, Llpsenj
* 7

Goricice

Gorenje
Jezero

- - 24 Nov16 14.Jul17 2 Mar18 20.0ct18 8.Jun19 26.Jan20 13.Sep20 3. May 21
Laze pri Gorenjem

Jezeru
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EO Browser

A B C D E F G H | J K L M
1 CO/date ~ | CO0/min | ~ | CO/max| - |CO/meal - |CO/stDe -~ |COfsamf ~ |CO/noD: ~ |CO/med| ~ | C0/p10 |~ CO/p90 ~ CO/clout=ToveragePercent
2 | 17.10.2021 0,490767 0,645251 0,576107 0,041942 64 0 0
6 27.09.2021 0,366114 0,57329 0,490697 0,042056 64 0 0 15
10 12.09.2021 0,401337 0,701129 0,595206 0,073265 64 0 0
11 7.09.2021 041693 0,70761 0,601353 0,074001 64 0 0 1
12 2.09.2021 0,403591 0,746767 0,61208 0,088126 64 0 0
13 28.08.2021 0,043528 0,052309 0,048499 0,002169 64 0 0 0,5 e
15 18.08.2021 0,445105 0,763093 0,586435 0,087685 64 0 0 NN \,
17 8.08.2021 0,478782 0,746882 0,621459 0,07858 64 0 0 0 A P’.. ')
19 29.07.2021 0,520968 0,84473 0,707302 0,099223 64 0 0 g"@ Q"VQ -
20 24.07.2021 0,475572 0,744283 0,624972 0,076698 64 0 0 ‘o@g’ ‘o(}""
21 19.07.2021 0,732889 0,848426 0,814759 0,023402 64 0 0
22 14.07.2021 0,758547 0,82847 0,795313 0,01552 64 0 0 1
23 9.07.2021 0,361116 0,844727 0,692149 0,128079 64 0 0
25 29.06.2021 0,6826 0,805761 0,758291 0,028123 64 0 0 -1,5
26 24.06.2021 0,637131 0,771476 0,711244 0,028855 64 0 0 —e—C0/min  —@—C0/max co/mean C0/stDev
27 19.06.2021 0,612971 0,733736 0,675854 0,026827 64 0 0
28 14.06.2021 0,603053 0,743728 0,688769 0,037117 64 0 0
30 4.06.2021 0,192192 0,430267 0,290075 0,051844 64 0 0
34 10.05.2021 0,2341 0,533611 0,379578 0,078249 64 0 0
37 25.04.2021 0,35958 0,424632 0,395119 0,016454 64 0 0
41 5.04.2021 0,267343 0,402529 0,302923 0,028319 64 0 0
42 31.03.2021 0,329323 0,373932 0,350707 0,010846 64 0 0
43 26.03.2021 0,321577 0,388286 0,363599 0,011127 64 0 0
44 21.03.2021 0,367903 0,424156 0,389928 0,01233 64 0 0
45 16.03.2021 0,402667 0,487493 0,453373 0,015806 64 0 0
47 6.03.2021 0,405607 0,54726 0,498466 0,025714 64 0 0
48 1.03.2021 0,347953 0,517081 0,469487 0,037133 64 0 0
49 24.02.2021 0,044492 0,096912 0,07353 0,013874 64 0 0
51 14.02.2021 -1 -0.6036 -0.75788 0.105963 64 0 0 v

in + R |
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Integracion de Datos de Radar y Opticos



Integracién SAR/Optica

Natural environment
mapping and monitoring

Machine learning

S aandgE Hent and data fusion

Time series analyses

Seninel 1 Sentinel 2

.‘ \
H ‘

-\‘\.' .\\

¢

S
\e52
N5
Radar-Optical
vegetation index

%
5

h\ A

LTLT T

Database storage
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Retrodispersion de la Senal de Radar
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https://www.mdpi.com/2072-4292/11/13/1569/htm

NDVI y NDRE

NDVI time series curves of different crops (S-G smoothing)

NDVI time series curves of different crops (original)
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https://www.mdpi.com/2072-4292/13/22/4522

Mapeo de Pastizales - Intensivo/Extensivo
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6102/90/v2

6102/90/60

6102/50/52

6102/50/01T

610Z/v0/ST

610Z/v0/0T

6102/€0/92

6T0Z/E0/T1
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http://esa-sen4cap.org/

Aprendizaje Automadatico

« Clasificacion de escenas
« Deteccion de objetos
« Segmentacion

Inteligencia artificial

« Clasificacion de pixeles
Aprendizaje

automadtico

ApreﬂdIZCije Soenel Object l Image l
classification detection segmentation
p ro f U n d O ) Object type & probability

Confidence or -
probability

Residential

Commercial 0.2

Forest | 0.1

Desert 0.075
Body of water | 0.025

Each image (scene)
s classified

Automated Extraction of Energy Systems Information from Remotely Sensed Data: A Review and Analysis
NASA's Applied Remote Sensing Training Program



https://www.researchgate.net/publication/358919685_Automated_Extraction_of_Energy_Systems_Information_from_Remotely_Sensed_Data_A_Review_and_Analysis

Aprendizaje Automatico - Series Temporales de Imdgenes
Satelitales

Aprendizaje Automatico

Aprendizaje profundo

Arboles de Decisidn
Random Forest
LightGBM

RNN

CNN

Transformadores /1
Eﬂ

NDWI =0

=

NDVI=0.11

N

Waler body

Bare land

Vegetation cover

CONV 1

CONV 2

s

~7 ¢

time

CONV 3

A Decision-Tree Classifier for Extracting Transparent Plastic-Mulched Landcover from Landsat-5 TM Images

Temporal Convolutional Neural Network for the Classification of Satellite Image Time Series

NASA’s Applied Remote Sensing Training Program

Flatten

i T T L
| T T A A - Y

Dense

e e e e s

Softmax

. 0 , Class 1
e . » Class 2

O ¢+ Class 3


https://www.researchgate.net/publication/273345817_A_Decision-Tree_Classifier_for_Extracting_Transparent_Plastic-Mulched_Landcover_from_Landsat-5_TM_Images
https://www.researchgate.net/publication/331525817_Temporal_Convolutional_Neural_Network_for_the_Classification_of_Satellite_Image_Time_Series

Transformadores — Series Temporales de Imagenes Satelitales

Cutput
Probabilities

» El preprocesamiento no es obligatorio pero puede mejorar los resultados
* Los modelos pueden inferir:

. . (| )
Interpolacion o e
- p " o —e—3 —!—-"'_‘_:’C::L::__. = '_‘:,-/'_—_-t-ﬁ.-n. Feed
. ,.-—’.-- - __:_/._f_—:':—.-—_: L r/'/’_d_‘.f"—-.:i--ﬂ——'—.'_z o s 4 ::Z_""- ' Forward
V4 2‘ 1 ,.-O'"'.'-’ w2 g Q—"'._J .___-l-"' 2 g nos { @ - L
— Mascarade nubes:. | -t il i E T et
% ’/ /._.. ; %6 3 /’..» ;‘: aos 1— ‘./.,. s ~ Add & Norm
= 0 +# "/ : ! ‘./ & noa 4 ./ .— Add & Norm 3
; ‘II,«"' g [T d'/f"l E // Multi-Head
8" J 2 Y 21 Feed Attention
wl oz 4 Forward = ) Nx
L] & w2 ] 21 4 [}
 Transferencia de == e e e e e e —
Number of Labeled Samples Number of Labeled Samples Number of Labeled Samples N Add & Norm e
. . * Add & Norm
conocimientos: Beijing g LR, osred
. - Multi-Head Multi-Head
w - - _ - :.:: . A
A m 1 : 1 no 1 - *:T_if’f —e— Attention Attention
—_ Lo — S A i > ( ) \ )
| O §' ;nse- % 904 —g—o— - b
£ £ 2 |e g | * e Y & e
-~ o a4 w ] 2 88 77 . .
_ Aﬂ O % N E - 8 |/ P ? Positional D 4 Positional
5 B em v Encoding ¥ Encoding
< ®1 = 84 4 o
E 'I' o« 7 o as0 | Input Output
- S G C I O ﬂ w usr | of Embedding Embedding
o o o0 o0 <o 154 200 w0 a0 s 100 20 o o w10
Number of Labeled Samples Number of Labeled Samples Number of Labeled Samples
—&— Pre-Trained SITS-BERT —&— Pre-trained CNN-1D #— Random Forest Inputs Outpuls
o~ Non-Pre-Trained SITS-BERT  —®— Pre-trained Bi-LSTM (shifted right)

Attention Is All You Need
Self-Supervised Pretraining of Transformers for Satellite Image Time Series Classification .
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https://proceedings.neurips.cc/paper/2017/file/3f5ee243547dee91fbd053c1c4a845aa-Paper.pdf

Podado Denso y Poco Comun
Pastizal Extensivo e Intensivo

Travi$¢ni habitatni tipi
2017

LEGENDA

s Ekstenzivni travniki

Bl 'ntenzivni travniki

Bl Nedoloteno

0 20 40 km

M: %

LIFE integrirani projekt za okrepljeno upravljanje
Nature 2000 v Sloveniji {LIFE17 IPE/SI/000011)
sofinancirajo Evropska unija preko programa LIFE,
Ministrstvo za okolje in prostor ter partnerji. Ta
vschina ne adraza nujno mnenja Evropske unije.
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Pastizal Extensivo e Intensivo — Estadisticas

B EXTENSIVO 2017 m INTENSIVO 2017
EXTENSIVO 2018 INTENSIVO 2018
90
80
_ 70
=, 60
Z s
QO 40
Y
O 30
o
20
10
0

HAB 1 HAB 2 HAB 3 HAB 4 HAB 5
REGIONALIZACION DE HAB — POR TIPO .
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Demostracion



GitHub - ARSET23

- hitps://github.com/EarthObservation/ARSET23

« Repositorio
— Teoria
— Practico

« Clon de Git https://aithub.com/EarthObservation/ARSET23.qgit

Go to file Add file = {» Code~

Local Codespaces { Mew )

B Clone @)

HTTPS  S5H  GitHub CLI

ttttt 1/ fgithub.com/EarthObservation/ARSET2
Use Git or checkout with SVM using the web URL.

(Y Open with GitHub Desktop

) Download ZIP
- J¥
- - -

Al \ AL ClIA
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https://github.com/EarthObservation/ARSET23
https://github.com/EarthObservation/ARSET23.git

Credenciales

1. INSTANCE_ID: Configuration Utility > Id
2. CLIENT ID: User settings > Oauth clients > ID (Client credentials)
3. CLIENT_SECRET: ,secret"

0 sentinelhub Configuration Utility Upgrade ~ Eogeo FGG

Dashboard
4+ MNew configuration

My Collections Service endpoints might change related to the data collections used. To check details, open a specific configuration.

> Add new configuration

Usage

Batch
Configuration name:

Batch Statistical r g PyMatej B 113441ca-9617-4fab-Fafe- 27 Oictob
new pvthor1|

J3rd Party Data
= R B 185f2127-8deS-ddfe-9eld- ~--7TTI 70 24 Janua Create configuration based on:

Python scripts template

rg gead 22 N 3f0015db-d7es-dbea-9T1e-__ 0% May 21
B Create configuration

User settings

r SUTS-geos B cba7af26-e132-44e1-8cf0- . ... 18 Augus
Billing
Help = Simple WHMS template I d82f08af-f017-40e9-ae69 09 June 2021, 15:58

What's new
= Python I8 f510c745-324a-495e-b7al-_ . _.____. 0% June 2021, 17:02
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Credenciales

« Configuration Utility — INSTANCE_ID « OAuth clients — CLIENT_ID
« Save the secret key — CLIENT_SECRET

() sentinelhub Configuration Utility Upgrade

~ EogeoFGG

§## Dashboard

4 (e e Account Settings Upgrade ~ EogeoFGG
Dashboard
My Collections To check details, open a ific configuration. Account info
Configuration Utility
Usage User Info .
Edit Name Configuration Created My Callections Enterprise S Account
Batch Py
” e Valid until 31 December 2023, 23:59.
sage
Batch Statistical = PyMatej 113441ca-9617-4fab-9afe-b31974bb7b34 27 October 2021, 08:36 - 11 May 2021, 12:08
Batch v
3rd Party Data
= PyM 185f2127-8dc5-4dfe-9fc3-a853703b27 af 24 January 2022, 14:12 Batch Statistical
First Name
3rd Party Data
5 Eogeo
=z geo3 22 3f0015db-d7e6-46ea-971c- 104003725513 09 May 2022, 09:47
Last Name OAuth clients L: ]
Jser setti
Ueresih Z T e cb47af26-e132-44e1-8cf0-a542d5c85a44 18 August 2022, 13:22 2 FGG
Asterix l
Billing o © 1D:149c7b5t
l 3bcl-4ab3-8d71 ]
Help = Simple WMS template d82f08af-f017-40e9-2e69-c11af0651a8a 09 June 2021, 15:58 8 cozeo@fzzuni-lisi o PyM &
ID: cOfde1d7-5937-
What's new iz UserID & b4ab-22a7512dc0b6 1M
= Python 1510c745-324a-495e-b7al-ecc291faec27 09 June 2021, 17:02 Help - o r[\)’g‘:g EHiE: w
a9d3-9044c4f3002e W
Account ID A surs-geos -
© 1D:195d5359-2c67- s

NASA’s Applied Remote Sensing Training Program

Markatine narmiccinne

b023-163b42%ba2f3 M
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Practico - Notebooks

« credentials_SH.ipynb « earth_observation_with_StatAPl.ipynb
— Registrarse — Inspecting AOI
— sentinelhub.id — API Estadistica

— config — Visualizacion de series temporales
« data_sources_explorer.ipynb « extra_land_cover.ipynb
— DataCollection — Flujo de trabagjo de EO
— evalscript « Particion del AOI
— Extraccion de imagenes « Descarga de datos
— Visualisacion “Ag regar referencia
e Aprendizaje automatico

— Visudlsacion ™ - "Agregur referencia

Aprendizaje automatico
NASA’s Applied Remote Sensing Training Program 88




Practico - Data

« Area de inferés (AQI)

1o6 Denmark liled in & 45 x 35 gr

« Perfil de pais

6.35 b NECRECRE
s ) 1mea 11378 IR e g
L NEL )
FLETR ER R 1]

p; U N
- AN Lz

- Dividido en regiones mas pequenas

s

e
s

. — 1000 x 1000 pixeles

TR R WA [
2| 02 i LLe2b Lind Lo An2b15n 20 B0 LT
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T 1
et
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5 415
620 T
s
e
g St ERT) e
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2 SUprioTatY -
GEX ST ST S ShE | WO | 585 | BBl w2
0 e T e B P PR e e
i AT TR AR —
et LDz ID T i
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et . ¢ ettt
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Andan| 13t 1) | 1| 16t E Thn Haa| 3o seeen| 7
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T ERE b
) Taat 42 e poelt
5 u- v bl - ot
b w5 W5 1145 12 g5 1 5 7855
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ey | Lies A o
o RAL. W B LD
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= P
v 4
un] 7 77| Tran
5.0%
00000 A0A00 0a000 BOGACA 20900
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Datos de EO* abiertos- Sentinel-1, Sentinel-2, Landsat, ..

Datos de EO comerciales — WorldWind, GeokEye, ...

Web / Apps moviles

Imdagenes aéreas (dron, avion)

itk
Desktop (QGIS, ArcGIS...)

Scripts (Python, R, ENVI...
b4V,

NASA's Applied Remote Sensing Training Program

*EO - siglas de Observaciones de la Tierra en inglés



Sentinel-hub - Statistical API (Interfaz de programacion de
aplicaciones estadistica) - Datos - GEOJSON

{

"type": "FeatureCollection”,

"features": [

"type": "Feature”, “"properties”: { "type": "Meadow" }, "geometry”: { "type": "Polygon™, "coor
“"type": "Feature”, “"properties”: { "type": "Agricultural" }, "geometry”: { "type": "Polygon”,
“"type": "Feature”, “"properties”: { "type": "Water" }, "geometry”: { "type”: "Polygon", "coorc
“type": “Feature", “"properties”: { "type": "Forest" }, "geometry”: { "type": "Polygon", "coor
“"type": “Feature", “properties”: { "type": "Urban" }, "geometry”: { "type”: "Polygon", "coorc

[ e e e ]

{ "type": "Polygon", "coordinates™: [ [ [ 14.324733118535827, 46.232128783379195 ], [ 14.325133
try": { “type": "Polygon", "coordinates": [ [ [ 14.349124266115675, 46.255349134786137 ], [ 14.
"type": "Polygon", "coordinates”: [ [ [ 14.400925333849163, 46.208240459565158 ], [ 14.4815371
{ "type": "Polygon”, "coordinates": [ [ [ 14.338881479931115, 46.265696572582584 ], [ 14.338816
"type": "Polygon", "coordinates™: [ [ [ 14.354968838786276, 46.24899737888369 ], [ 14.35426817

NASA's Applied Remote Sensing Training Program 91




Sentinel-hub - Statistical API (Interfaz de programacion de aplicacione
estadistica)

—— Meadow
——— Agricultural
— Water
—— Forest
—— Urban

0.8

0.6 1

e = _ ) ' 1
0.4 //

0.2 1

0.0

2022-03 2022-04 2022-05 2022-06 2022-07 2022-08
interval_from

NASA's Applied Remote Sensing Training Program 92 .




eo-learn

NDWI Feature NDWI
Extraction Thresholding

(Down)Load Cloud Detection/
Satellite Imagery Cloud Masking

Vectorize Water

.
N— ‘ Save Results Extont

Local/External source
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eo-workflow

Mdas material:
o . ] « https://github.com/sentinel-hub/eo-learn-examples
« Region de interes (ROI| « https://github.com/sentinel-hub/eo-learn-workshop

— Perfil (geojson o similar)
— Dividir en tejas mas pequenas

extra_land_cover.ipynb

« Descargar patch (sentinelhub-py)

— Intervalo de fiempo, bandas,
mMmAascaras

« Aprendizaje automatico
— Preparar datos de entrenamiento
— Enfrenar modelo
— Validacion

« Visuadlizacion de resultados

NASA’s Applied Remote Sensing Training Program


https://github.com/sentinel-hub/eo-learn-examples
https://github.com/sentinel-hub/eo-learn-workshop

;Preguntas?

Por favor escribban sus
preguntas en el cuadro para
preguntas. Las
responderemos en el orden
que las recibimos.

Publicaremos las preguntas y
respuestas en la pagina web
de la capacitacion después

de la conclusion del webinar.

NASA’s Applied Remote Sensing Training Program

https://earthobservatory.nasa.gov/images/6034/pothole-lakes-in-siberia



https://earthobservatory.nasa.gov/images/6034/pothole-lakes-in-siberia

Contactos

INnstructores;
— Matej Racic: Matel.Racic@igg.uni-lL.si
— Kristof Ostir; Kristof.Ostir@fgag.uni-j.si

e hittps://aithub.com/EarthObservation/ARSET23

« Pdagina Web de la Capacitacion:

— https://appliedsciences.nasa.gov/{oin-
mission/training/enaglish/arset-crop-mapping-using-
synthetic-aperture-radar-sar-and-optical-0

Echele un vistazo a nuestros

« PAagina de ARSET: programas hermanos:

e

7 TN SOT

— https://appliedsciences.nasa.gov/arset DEVEL@ New)

Twitter: @NASAARSET ¥ SERVIR

NASA's Applied Remote Sensing Training Program 926 .



mailto:Matej.Racic@fgg.uni-lj.si
mailto:Kristof.Ostir@fgg.uni-lj.si
https://github.com/EarthObservation/ARSET23
https://appliedsciences.nasa.gov/join-mission/training/english/arset-crop-mapping-using-synthetic-aperture-radar-sar-and-optical-0
https://appliedsciences.nasa.gov/arset
https://twitter.com/NASAARSET
https://develop.larc.nasa.gov/
https://www.servirglobal.net/

jGracias!
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