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Infroduccion a las Observaciones Hiperespectrales de PACE para el Monitoreo
de la Calidad del Agua

3@ Sesion: Acceso vy Visualizacion de Datos de PACE/OCI usando Software de Python/Jupyter
Notebook

Instructora de ARSET: Amita Mehta

Instructoras Invitadas: Anna Windle (NASA GSFC/SSAI) & Carina Poulin (NASA GSFC/SSAI )
9 de octubre de 2024




Esquema de la Capacitacion

Parte 1

Infroduccion a la
Mision PACE
(Plankton Aerosol,
Cloud, ocean,
Ecosystem) para el
Monitoreo de la
Calidad del Agua

25 de septiembre
de 2024

2:00-3:30 PM

Parte 2

Resumen Generdl,
Acceso y Andlisis
de los Datos de
PACE Ocean Color

2 de octubre de
2024

2:00-3:30 PM
Tarea

Parte 3

Accesoy
Visualizacion de
Datos de PACE/OCI
usando Software de
Python/Jupyter
Notebook

9 de octubre de
2024

2:00-3:30 PM

Abre el 9 de octubre — Fecha limite: 24 de octubre — Publicada en la Pagina Web

de la Capacitacion

Se otorgard un certificado de finalizacion de curso a quienes asistan a todas las
sesiones en vivo y completen la tarea asignada antes de la fecha limite.
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Repaso de la 299 Sesion

* Programa de Aplicaciones: Informar a las actividades de toma de decisiones relacionadas
con los recursos hidricos, la pesca, dreas de ecosistemas.

« Ejemplos de primeros usuarios de PACE: Seleccion de sitios de acuicultura, modelos del riesgo
de codlera mejorados, monitoreo de la calidad del agua de lagos y estuarios con Hypercoast.

« Descripcion y acceso a multiples niveles de datos de PACE: Pagina Inicial de Acceso a Datos
de PACE

« Acceso a datos: A fravés del OB.DAAC vy Earthdata.

«  NASA Worldview: Util para imdgenes en color real de PACE vy la visualizacion de datos de
concentracion de clorofila-a en tiempo casi real.

«  Demostracion de SeaDAS: Util para el andlisis y la visualizacidon de datos de PACE.

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring


https://hypercoast.org/
https://pace.oceansciences.org/access_pace_data.htm
https://pace.oceansciences.org/access_pace_data.htm
https://oceancolor.gsfc.nasa.gov/data/overview/
https://www.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/

3ra Sesion - Objetivos

Al final de |la 3@ sesion, os participantes podrdn :

Acceder a las reflectancias de teledeteccion de OCl vy los pardmetros de |a
calidad del agua de 290 y 3¢ Nivel de Earthdata utilizando software Python de
codigo abierto/Jupyter Notebooks.

Visualizar las reflectancias de teledeteccion de OCl y los pardmetros de la
calidad del agua de 29 y 3¢ Nivel utilizando software Python de codigo
abierto/Jupyter Notebooks

ldentificar los pasos para personalizar el sofftware de Jupyter Notebook
proporcionado para otfras dreas de inferés y periodos de tiempo

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring




Como Hacer Preguntas

Por favor escriba sus preguntas en la casilla denominada “Questions” y las responderemos al final
de este webinar.

No dude en escribir sus preguntas mientras vayamos avanzando. Intfentaremos responder todas las
preguntas durante la sesion de preguntas y respuestas después del webinar.

Las preguntas que no podamos contestar las responderemos en el documento de preguntas y
respuestas, el cual serd publicado en la pdagina web de la capacitacion aproximadamente una

semana después de esta.

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring




3'9 Parte - Instructores

Anna Windle Carina Poulin
Becaria Posdoctoral Disenadora Cientifica
NASA GSFC, SSAI NASA GSFC, SSA
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Acceso y Visualizacion de Datos de PACE/OCI Usando
Software de Python/Jupyter Notebook
Resumen General




PACE: una Nueva Era para el Monitoreo de la Calidad del Agua

« Lanzamiento de PACE: 8 de febrero de 2024

 Nuevas Oportunidades en cuanto a Datos:
— Datos hiperespectrales del color del océano
— Datos polarimétricos hiper- y multiespectrales

« iNuevos desafios respecto a los datos!
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Orientacion sobre Acceso a Earthdata Cloud




;Donde Se Encuentran los Datos de PACE?

* jEnla nubel

« Especificamente, una nube AWS que estd fisicamente en
Oregon, Estados Unidos.

« Esta se conoce como laregidon AWS us-west-2.

 Los datos de PACE se encuentran en Baldes (buckets) de
almacenamiento en la nube “YAWS Cloud Data Storage (S3)”
en esta nube.

« NASA Earthdata Cloud Cookbook
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https://nasa-openscapes.github.io/earthdata-cloud-cookbook/

. Como Puedo Acceder a los Datos de PACE que Estan en la Nube?

Tres opciones:

1. Portal del Earthdata Search OB.DAAC
2. OB.DAAC Level 3 & 4 Browser
3. OB.DAAC File Search

Note: El navegador OB.DAAC de Nivel 1y 2 no permite acceso a los datos de PACE
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https://search.earthdata.nasa.gov/search?portal=obdaac&q=PACE&fi=OCI&fdc=Ocean%2BBiology%2BProcessing%2BGroup%2B%2528OBPG%2529&lat=-0.0703125&long=0.140625
https://oceancolor.gsfc.nasa.gov/l3/
https://oceandata.sci.gsfc.nasa.gov/api/file_search/

El Portal de Earthdata Search OB.DAAC

PACE & 20 Matching Collections

Shawing 20 of 20 matching collections B Export i Sort i View

] . NOvegUe O: # =z = P.AcEOCIl.evel-2keg.innalApparenlOpli:alPmp&nies-NearReal-
hitps://search.earthdata.nasa.gov/search

& Browse Portals © 23,066 Granules 2024-02-25 ongoing & Earthdata Cloud

©Q 1toaddays

The Ocean Biology DAAC produces near real-time (quicklook) products using
the best-available combination of ancillary data from meteorological and...

Y Filter Collections

Features ~

GEOSS - PACE_OCI_L2_AOP_NRT v2.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC

2. Enla parte superior izquierda, haga clic — “w

Customizable & More Info & More Info &
. PACE OCI Level
en “Browse Portals
Keywords v The primary sens| cwic GHRC
Instrument (OCI).| CEOS WGISS Integrated Catalog Global Hydrometeorology Resource
=) GHRC
Platforms v 1774 Center
GEQSS - PACE_OC More Info & More Info &
Instruments v
Organizations v | PACEQCILevel IDN OBDAAC
. bk 1 CEOS International Directory Ocean Biology Distributed Active
3. Hagaclic en "OBDAAC #* s
° More Info & More Inig
ORNL DAAC PO.DAAC OBDAAC (Ocean Biology Distributed ...
0‘ Oak Ridge National Laboratory Physical Oceanography Dit B Leave Portal
- / Distributed Active Archive Center Active Archive Center
More Info & ! Ecarch for collections or topics &
4 Elija “OCI" en las opciones de filtrar
. & =
J PO.DAAC Cloud ) SNWG & u =
. Physical Oceanography Distributed 3 Satellite Needs Working Gt
colecciones RS %
More Info B 5 ! & Browse Portals @

Y Filter Collections

Keywords v
Platforms v
Instruments ~
HARP2 6
HawkEye 2

MERIS 26

SPEXone 4
VIIRS 102
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https://search.earthdata.nasa.gov/search

Search Results (20 Collections)

PACE OCI Level-2 Regional Apparent Optical Properties - Near Real- :

DCI"'OS d e I nterés time (NRT) Data, version 2.0

Nombl’e ). PACE_OCI_L2_AOP_NRT
abreviado

Related URLs
View More Info

3 OBDAAC (Ocean Biology Distributed ... 20 Matching Collections

1 Leave Portal Temporal Extent

Showing 20 of 20 matching collections &+ Export 1= Sort | i= View 2024-02-25 ongoing
lSearch for collections or topics &
PACE OCI Level-2 Regional Apparent Optical Properties - Near Real-
. time (NRT) Data, version 2.0 GIBS Imagery Projection Availability
. "= 23,066 Granules 2024-02-25ongoing @ Earthdata Cloud . None
© 1toadays
& Browse Portals © The Ocean Biology DAAC produces near real-time (quicklook) products using

the best-available combination of ancillary data from meteorological and... Science Keywords

GEOQSS - PACE_OCI_L2_AOP_NRT v2.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC o EARTH SCIENCE MOSPHERIC RADIATION

Keywords v
PACE OCI Level-1B Science Data, version 2
Platforms g4 23,072 Granules 2024-02-25 ongoing 4@ Earthdata Cloud
Instruments A The primary sensor aboard the PACE spacecraft is the Ocean Color
Instrument (OCI). It is a highly advanced optical spectrometer that will be...
HARP2 6
GEOSS + PACE_OCI_L1B_SCI v2 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC OBPG NASA/GSFC/SED/ESD/GCDC/OB.DA
sy 2 PROCESSOR G
MERIS 26
PACE OCI Level-3 Global Mapped Chlorophyll (CHL) - NRT Data, ) . . DISTRIBUTOR m
MoDis 20 version2.0 No contact information for this data
ocl 20 528 Granules 2024-02-25ongoing @ EarthdataCloud @ 1tod days center. sdps@oceancolor.gsfc.nasa.gov
oLCl 55 The Ocean Biology DAAC produces near real-time (quicklook) products using
. the best-available combination of ancillary data from meteorological and... Fax: 301 = 286-0268
SeaWiFS 22
SPEXone 4 GEOSS - PACE_OCI_L3M_CHL_NRT v2.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC 5 fina Rect
ounding Rec
VIIRS 102
o PACE OCI Level-2 Regional Biogeochemical Properties, Near Real-
Organizations v time (NRT) Data, version 2.0
-02- d. . . .
23,088 Granules 2024-02:25 cngolng M &b (ERERSRACIES The Ocean Biology DAAC produces near real-time (quicklook) pi
© @ Cloud Access
Processing Levels v The Oce. ] Looking for more collections? Leave the OBDAAC Portal
£10 D0 81L e onr ey e e FOF Developers
AWS Cloud

Available for access in-region with AWS Cloud

Region
’ us-west-2
N Bucket/Object Prefix
s3://ob-cumulus-prod-public/
AWS S3 Credentials
ﬁ

Get AWS S3 Credentials Documentation
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Descargar Datos Al seleccionar un archivo,

se resalta el granulo en el
mapa.

Search Results (20 Collections) United Kingdom

Germany

PACE OCI Level-2 Regional Apparent Optical Properties - Near Real-
time (NRT) Data, version 2.0 France

Showing 20 of 23,066 matching granules .= Sort := View

Greece

PACE_OCI.20240828T120553.L.2.0 @ PACE_0CI.20240828T115053.L.2.0C
C_AOPV2_0.NRT.nc _AOPV2_0.NRT.nc
Pakistan
START 2024-08-28 12:05:53 START 2024-08-28 11:50:53
END 2024-08-28 12:10:52 END 2024-08-28 11:55:52 Saudi Arabia

PACE_OCI.20240828T7102235.L2.0 : PACE_OCI.20240828T101735.L2.0C
C_AOPV2_0.NRT.nc _AOPV2_0.NRT.nc Nigeria Ethiopia
. 5 Cam.
Descargue archivos e i 2024-08-28 11:50:53
H LI 2024-08-28 11:55:52
individuales + ] & ¥ | 4
x ongo
directamente.
PACE_OCI.20240828T101235.L.2.0C @ PACE_OCI.20240828T100735.L.2.0C
_AOPV2_0.NRT.nc _AOPV2_0.NRT.nc Zambia
2024-08-28 10:12:35 2024-08-28 10:07:35
. 2024-08-28 10:17:34 2024-08-28 10:12:34
Agregue varios + |3 :
-+ -
archivos para S soutn At
descargar. & remove |

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring 14




Analizar los Datos en la Herramienta de su Eleccion

Untitled Project

2 Granules 1 Collection 150.2 MB @

PACE OCI Level-2 Regional Apparent H
Optical Properties - Near Real-time
(NRT) Data, version 2.0
2 Granules Est. Size 150.2 MB
£ Edit Options

Click "Edit Options” above to customize the
output for each project.

& Download Data

PACE OCI Level-2 Regional Apparent Optical Properties - Near Real-time (NRT) Data, v

Edit Options H

0 Choose how you want to download your data

Download all data
Direct download of all selected data

© select a service and customize options

No customization options are available for the selected access method.

@ Collection 10f 1 m

Download Status

This page will automatically update as your orders are processed. The Download Status page can be accessed later by visiting
https://search.earthdata.nasa.gov/downloads/4436229390 or the Download Status and History page.

PACE OCI Level-2 Regional Apparent Optical Properties - Near Real-time (NRT) Data, version 2.0 A
Status Access Method Granules
O Complete (100%) Download 2 Granules

Download your data directly from the links below, or use the provided download script.
Download Files AWS S3 Access Download Script

Retrieved 2 files for 2 granules

& Download Files [l Netesi¥ Save (] Expand

https://obdaac-tea.earthdatacloud.nasa.gov/ob-cumulus-prod-public/PACE_OCI.20240828T115053.L2.0C, PV2_0.NRT.nc
https://obdaac-tea.earthdatacloud.nasa.gov/ob-cumulus-prod-public/PACE_OCI|.20240828T120553.L.28€ AOPV2_0.NRT.nc

Puede extraer estos archivos locales en el sistema al que esté acostumbrado a utilizar
para analizar datos satelitales: Python, Matlab, R, SeaDAS, etc.

O...
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earthaccess - Biblioteca de Python

« Una forma sencilla de buscar, descargar, o fransmitir datos de ciencias de la Tierra de |la NASA
utilizando unas cuantas lineas de codigo.

« earthaccess estd en desarrollo activo.
— Siéntase libre de enviar preguntas en su Github si algo no funciona o tiene alguna sugerencia.

« jCualqguiera puede conftribuir! Visite la Guia de Como Contribuir.

« Esto eslo que usaremos para acceder a los datos de PACE en los tutoriales de Jupyter Notebook.

earthaccess

A Python Library for NASA Earthdata
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https://earthaccess.readthedocs.io/en/latest/
https://earthaccess.readthedocs.io/en/latest/contributing/

Dos Formas de Ejecutar Jupyter Notebooks

1. Localmente: siguiendo las instrucciones enumeradas en |os prerrequisitos

— Use el entorno environment.yml predefinido para instalar JupyterLab y las bibliotecas de
Python necesarias

1. Enla nube
— Sitiene acceso a un Elastic Compute Cloud (EC2), como un JupyterHub basado en la
nube
-  Ejemplos: JupyterHubs mantenidos por Openscapes, CryoCloud, el
NASA Goddard Open Science Studio
— EIEC2 debe ejecutarse en AWS us-west-2 region

— Consulte el "“recetario” NASA Earthdata Cloud Cookbook para obtener mads informacion
sobre la computacion en la nube

Como no todos tienen el mismo acceso a un EC2, demostraremos como ejecutar los cuadernos
localmente.
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https://nasa-openscapes.github.io/earthdata-cloud-cookbook/

Tutorial de Acceso a Earthdata en la Nube

Dirigido por: Anna Windle, Postdoc
Laboratorio de Ecologia Ocednica NASA GSFC




Visualizacién de Datos de Teledeteccién Optica para el
Monitoreo de la Calidad del Agua




Datos de PACE

« Tabla de Datos de PACE

Coming soon!

Currently implementing
and evaluating

Calibrated Radiometry and Polarimetry

Calibrated and geolocated radiometry and polarimetry as observed at sensor.

Description and Use Units Availability Status
ctral radiance observed at the top of the atmosphere. wmZum? Lovel-18 1-km at nadir; dally - Level-1C; dally Provisional
spectral radiance and polarimetry observed at the top of the atmosphere, for all sensor Various Level-18 TBO; daily - Level-1C; daily Provisional
viewing angles. -
Spectral radiance and polarimetry observed at the top of the atmosphere, for all sensor Various. Level-18 TBD; daily - Level-1C; dally Provisional

viewing angles.

Additional Info
Levei-1C draft data format and examples

Level-1C draft data format and examples

Level-1C draft data format and examples

Ocean Properties to be Produced by OCI

Bio-optical and biogeochemical properties of seawater constituents in the sunlit upper ocean.

Des:

iption and Use Units Availability Status
ﬁﬂl-&mlr‘ﬂlnﬂy-mwﬂl,i Provisional

Spectral color of the ocean in the ultraviolet-to-near infrared spectral range. Used as input
nto algorithms to retrieve information about colored dissolved organic matter,

ph op!an(mn, non-algal particies, and other aquatic constituents. Provided in continuous
2.5-nm steps from 350 to 717.5-nm with a resolution (bandwidth) of S-nm.

Effective reflectance of the Earth's surface as observed by OCI. Used as an input to unitless wmmm- vel-3 spatial Tost
am ocean data products. Includes inland waters as well as ocean surface | TBD; daily, 8-day,
eflectance

An optical water classification index reported as the weighted harmonic mean of visible- nm 1-km at nadir; daily - Level-3 4-km; daily, 8- Test
range Rrs wavelengths (400-700 nm) ‘monthly, annual

ral diffuse attenuation of downwelling irradiance at multiple wavelengths between m
and 700 nm. Provides indices of water clarity and light penetration.

wwmmw-mmmv Test

Spectral absorption coefficients for total bsorpti m?t ﬁﬁumnmarm Level:3 4km; daily, 8- Provisional

etween 350 and 700-nm. Provides. physiology,
and community composition.

ctral absorption coefficients for non-algal particulates and dissolved organic matter at m"
vavelengths between 350 and 700-nm. Provides information on the

ns of the dissolved of and th (non-algal)
nponent of the particulate assembly.

ﬁg 1-km at nadir; daily - Level-3 &-km; daily, 8- Provisional

Spectral absorption coefficients for dissolved organic matter at multiple wavelengths m T80 Test
between 350 and 700-nm. Provides information on the concentration of the dissolved
component of organic carbon.

Absorption spectral slope coefficients of chromophoric dissolved organic manﬂ for multiple = nm" T8D Test
avelength ranges: 275-295, 350-400, 380-600 nm. Provides information on th
ontribution of land-derived dissolved organic matter, relative contribution of hnd~ versus
marine-derived dissolved organic matter, and as a relative measure of solar photobleaching.

ctral absorption matter at multiple am? T8D Test
een 350 and 700 nm. Pwvldes on the of
particulate components.

ctral absorption coefficients for particulate matter at multiple wavelengths between 350 | nm’ T80 Test

of the light multiple
vavelengths between 350-700 ni wmm:nlnmﬁnnwmdum
n the ocean and a proxy malmor of particulate carbon concentrations.

Leeel2 L at nadi daly - Lovek3 adem; dall 8- Prvisiona

leaving the surface ocean due to the sun induced chlorophyll fluorescence. Provides | Wm 2 um™ 2 st 1-km at nadir; daily - Level-3 4-km; daily, 8- Test

an indicator of phytoplankton physiology (health?). ‘monthly, annual
1,1

The amount of sunlight that is useful for as the d° 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional

ctral range, that reaches the surface of the ‘monthly, annual

ight to convert inorganic carbon to organic carbon, PAR pmvues 2 critical parameter for

inderstanding the oceanic carbon cycle.
Near surface of the oigment . Provides oroxies mem’ Level-21 Level-3 4-km: dailv. 8- Provisional
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Additional Info
ATBD
SAT members: Boss, Zhai, Krotkov, Chowdhary, Stam

In situ measurement protocols

Current product: L2gen; investigating MAIAC (Lyapus

ATBD

ATBD
SAT members: Boss, Stramski, Odermatt

In situ measurement protocols

ATBD

SAT members: Twardowsk, Stramski, Shuchman, Pal
Barnes, Stamnes, Chowdhary

In situ measurement protocols
ATBD
SAT members: Twardowski, Stramski, Barnes, Stamn

In situ measurement protocols
SAT member: Stramski

In situ measurement protocols

SAT member: Stramski

In situ measurement protocols

SAT member: Stramski
In situ measurement protocols

SAT member: Stramskl

In situ measurement protocols

ATBD

SAT members: Twardowsk, Stramsi, Shuchman, Pal
Stamnes, Chowdhary, Zhang, Odermatt

ATBD

SAT member: Westberry
ATBD

SAT member: o5

ATBD
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https://pace.oceansciences.org/data_table.htm

Datos de PACE

« Tabla de Datos de PACE

Ocean Properties to be Produced by OCI

Bio-optical and biogeochemical properties of seawater constituents in the sunlit upper ocean.

Product L2 Description and Use Units Availability
Suite
Spectral remote sensing OC_AOP  Spectral color of the ocean in the st Level-2 1-km at nadir;
reflectances ultraviolet-to-near infrared spectral range. daily - Level-3 4-km;
Used as input into algorithms to retrieve daily, 8-day, monthly,
information about colored dissolved annual

organic matter, phytoplankton, non-algal
particles, and other aquatic constituents.
Provided in continuous 2.5-nm steps from
350 to 717.5-nm with a resolution
(bandwidth) of 5-nm.

Surface reflectance SFREFL Effective reflectance of the Earth's surface | unitless Level-2 1-km (at nadir),
as observed by OCI. Used as an input to daily - Level-3 spatial
downstream ocean data products. resolution TBD; daily, 8-
Includes inland waters as well as ocean day, monthly

surface reflectance.

Apparent visible wavelength OC_AOP  An optical water classification index nm Level-2 1-km at nadir;
reported as the weighted harmonic mean daily - Level-3 4-km;
of visible-range Rrs wavelengths (400-700 daily, 8-day, monthly,
nm) annual

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring

Status

Provisional

Test

Test

Additional Info

ATBD

SAT members: Boss, Zhai,
Krotkov, Chowdhary, Stamnes,
Zhang

In situ measurement
protocols

Current product: L2gen;
investigating MAIAC
(Lyapustin) and ISOFIT

ATBD
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https://pace.oceansciences.org/data_table.htm

Datos de PACE - lo que Debe Saber sobre los Sensores

« Lo que Debe Saber sobre los Datos de PACE

This is a summary of the general information one needs to use PACE data. See the complete release notes for the most current PACE data on the OB.DAAC website.

Orbit

The PACE satellite is in a Sun-synchronous polar orbit, with a local Equatorial solar crossing time of 1 pm for the ascending (daytime) note. The descending orbital node
happens during local nighttime, and none of PACE's sensors collect science data at night.

PACE Instruments

OcClI HARP-2 SPEXone
Ocean Color Instrument Hyper Angular Rainbow Spectro-Polarimeter for
Polarimeter Planetary EXploration
OB.DAAC Data processing levels
Level 1A Level-1B Level-1C Level-2 Level-3 Level-4
Raw instrument data and  Calibrated & geolocated Calibrated, geolocated, Derived geophysical Temporally and spatially Geophysical products

22



https://pace.oceansciences.org/about_pace_data.htm
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Datos de PACE - lo que Debe Saber sobre los Niveles de Datos

e Lo que Debe Saber sobre los Datos PACE

OB.DAAC Data processing levels

Level 1A Level-1B Level-1C Level-2 Level-3 Level-4

Raw instrument data and  Calibrated & geolocated Calibrated, geolocated, Derived geophysical Temporally and spatially Geophysical products

spacecraft telemetry in instrument data and co-registered to a science data products composited (binned and derived from combined

netCDF4 common grid mapped) global products  Level-3 inputs and/or
models

Product maturity levels

Standard Provisional Test Diagnostic
Products are produced by an Results have been reviewed and Results have not yet been reviewed Products that are produced to
algorithm that has community are in family with heritage data by algorithm developers and or may support analysis of algorithm
consensus and have been products or other basis of be known to have substantial errors in behavior, but that are not
validated. expectation, but which have not yet implementation that are under intended for science.

been validated and may still contain investigation.

significant errors.

Known data issues

PACE is already providing high-quality data. However, some issues have to be noted before using it. Some particular bands, influenced by instrument or
atmospheric characteristics, should be avoided for the moment.

Yehar iccline n \ ¢ vy \/¢ ~t Aata availahilifhvy Qac halaw far Aotaile
vtlner ISsues aifect the entire aataset, and some evenis alnect aata avaliatl ty. oee DelOW T0r aetailis.
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Datos de PACE - lo que Debe Saber sobre las Bandas

e Lo que Debe Saber sobre los Datos PACE

Problematic bands

Hover over the bands to get more information about the issues. The ocean normalized surface reflectance (rhos) and atmosphere transmittance spectra are shown as
a reference.

Sensor

HARP2 I
SPEXone !

350 400 500 600 700 800 1,000 1,200 1,500 1,750 2,000
Wavelength (nm)

B Avoid using data Use with caution Safe to use

Issues affecting all bands

Sensor  Processing le.. Product suite.. Issue details



https://pace.oceansciences.org/about_pace_data.htm
https://pace.oceansciences.org/about_pace_data.htm

Datos de PACE - lo que Debe Saber sobre los Eventos que Afectan los Dat

Lo que Debe Saber sobre los Datos PACE

. . Filter date range
Events potentially affecting data 512512004 9 812512024
Hover for details. See complete list of events on the OB.DAAC website.

H
Sensor name

PACE
Observatory
SPEXone I ‘

HARP2 I
OcCl I

May 20 May 30 Jun 9 Jun 19 Jun 29 Jul9 Jul 19 Jul 29 Aug 8 Aug 18 Aug 28

Impact on data (filter)

SWIR bandS miSSing pixels 5 No Data No Impact Reduced Quality

Some SWIR bands have missing pixels on either edge of the swath in L1B files. This is due to the fact SWIR have a different detector and are not registered to OCl's CCD bands. See
for more technical details.


https://pace.oceansciences.org/about_pace_data.htm
https://pace.oceansciences.org/about_pace_data.htm

Ejemplos de Visualizacion de Datos de PACE para Hoy

Ahora que sabe mads sobre los datos de PACE, estamos listos para visualizarlos.

En el siguiente Jupyter Notebook, hard:

« Un mapa global sencillo de la clorofila-a

« Un mapa de los océanos del mundo en color casi real
« Un espectro RRS completo de los océanos globales

« Un mapa de pardmetros de calidad del agua de un drea especifica
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Resumen de la Capacitacion




Los Sensores de PACE

« Los datos de PACE estdn disponibles para océanos/estuarios, atmaosfera vy tierra
en PACE-OCI, HARP2 y SPEXone.

« Observaciones de OCI utiles para aplicaciones de calidad del agua:
— Hiperespectrales de 315 nm a 895 nm, con muestreo espectral de 2.5 nm

— Permiten la separacion de los constituyentes acudticos y la composicion de
comunidades de fitoplancton

— Observaciones hiperespectrales con cobertura global casi diaria
— Increible relacion senal/ruido, incluso para anchos de banda de 5 nm

— 9 bandas infrarrojas de onda corta (SWIR) para correccidon atmosférica
incluyendo las aguas turbias (3 sensibles al océano)

« HARP2y SPEXone ayudan en la correccion atmosférica.

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring



PACE Ocean Color- Avances y Limitaciones

Avances : Limitaciones :
* Hiperespectral de 315 nm a 895 nm * Laresolucion espacial de ~1.1 km restringe el
+ Resolucidn espectral de anchos de UsSO a aguas interiores o costeras y cerca de

banda de 5 nm para el rango fémpanos de hielo

hiperespectral

*  Muestreo espectral de 1.25 0 2.5 nm para
la parte hiperespectral (184 bandas)

« Increible relacion senal/ruido, incluso para
anchos de banda de 5 nm

« Alta sensibilidad UV desde ~340 nm

* 9 bandas infrarrojas de onda corta
(SWIR) para correccion atmosférica,
incluyendo las aguas turbias (3 sensibles
al océano)

« Cobertura global casi diaria

« HARP2y SPEXone ayudan en la

correccion atmosférica

Desdfios :
* Falta de algoritmos hiperespectrales verificados

* Necesidad de mediciones de campo
hiperespectrales mds completas
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Datos de PACE Ocean Color, Acceso y Andlisis

Product L2 Suite Description and Use Units. Availability Status Additional Info
Spectral top-of-atmosphere radiances from 001 N/A Spectral radiance observed at the top of the atmasphere. wm? um? sr? Lewel-18 1-km at nadir; daily - Provisional  Level-1C draft data format and examples
Level-1C; daily
Spectral top-of-atmosphere radiances and A Spectral radiance and polarimetry observed at the topof  Various Level-18 TRD; dally - Level-iC; dally | Provisional  Level-1C draft data format and examples
polarimetry from SPEXane the atmosphere, for all sensor viewing angles
Spectral top-of-atmosphere radiances and /A Spectral radiance and polarimetry observed at the top of  Various Level-18 TBO; daily - Level-1C; daily  Provisional  Level-LC draft data format and examples
polarimetry from HARPZ the atmosphere, for all sensor viewing angles.

« Varios Niveles de Datos de PACE: > e P b by OO

Product L2 Suite Description and Use Units. Availability Status Additional Info

- Pagina Inicial de PACE Data Access e ., BRI N e

oo Stamnes, Zhany
phytoplankton, non-algal particles, and other aquatic s Zhang
canstituents. Provided In continuous 2.5-nm steps from 350 n situ measurement protocols
10 717.5-nm with a resolution (bandwidth) of 5-nm.

.
L A< ( e S o O D O TO S o Surface reflectance SPREFL  Effective reflectance of the Earth's surface asobserved by unitless Lavel-2 1-km (at nadir), daily - Test Current product: L2gen; investigating MAIAC
OCI. Used as an input to downstream ocean data products. Lavel-3 spatial resolution TBD; {Lyapustin) and ISOFTT

Includes inland waters as well as ocean surface reflectance. daily, 8-day,

Apparent visible wavelength. oc_AoP i i the nm Lewel-2 1-km at nadir; daily - Level-  Test ATBD

« OB.DAAC vy Earthdata R i Sy Al oty
. {400-700 nm) annual

Speciral diffuse attenuation coefficients OC_IOP  Spectral diffuse attenuation of downwelling irradiance at mi Level-2 1-km at nadir; dally - Level-  Test ATBD

multiple wavelengths between 350 and 700 nm. Provides. 3 4-km; daily, 8-day, monthly, o .
M . indices of water clarity and light penetration. annual SAT members: Boss, Stramski, Odermatt
o orlgview ih——
:

Spectral phytoplankton absorption coefficients oc_ior Spectral abs total m? Level-2 1-km at nadir; daily - Level-  Provisional  ATED
absorption at multiple wavelengths between 350 and 700- '3 4-km; daily, B-day, monthly,
e H T e T T R ) SAT members: Twardowskl, Stramskl, Shuchman,

«  Util para imdagenes en color real de PACE v la s ey L

Spectral nan-algal particle plus dissolved organic ~ OC_IOP  Spectral absorption coefficients for non-lgal particulates ~ m* Level-2 1-km at nadir; dally - Level-  Provisional  ATED

visualizacion de datos de concentracion de e S e e g o il ot

cancentrations of the dissolved companent of organic Stamnes, Chowdhary

| f- | 1_. . | carbon and the detrital {nan-algal) campanent of the 1 situ measurement protocols
_ m riculate assembly.
cloromnia-a en e p O casireal. Spectral particie backscattering coefficients oc_iop :«;I‘h::l;udthelﬂnmwﬂmxh mt Level2 1-km at nadic; daily - Level:  Provisional 4750
B 1 1ol Yoo e 50, S S E S et SAT members: Twardowski, Stramski, Shuchman,

Pahlevan, Barnes, Stamnes, Chowdhary, Zhang,

of
particules in the ocean and a proxy indicator of particulate

o 5 e G D AS © carbon concentrations. Odermatt

’ Level:2 1-km at nadir; daily - Level: ~ Test ATBD

Fluorescence line height Light leaving the surface ocean due to the sun induced wm?um?sr?
chlorophyll fluorescence. Provides an indicator of 3 4-km; dally, 8-day, monthly,
phytoplankton physiology (health?). annual

- Util para el andlisis y la visualizacion de datos R | & e e I
PACE. raE

Concentration of chlorophyll-a OC_BGC  Near surf: of the mgm? Level-2 1-km at nadir; daily - Level:  Provisional  ATED
chlorophyll-a. Provides proxies for algal biomass, ecosystem 3 4-km; daily, 8-day, monthly, SaT N
health and function, and eutrophication. annual e Shuchiar Siigel; Psblovan, 25

Chowdhary, Odermatt

SAT member: Westberry

In situ measurement protocols

Concentration of particulate arganic carban OC_BGC  Near surface concentration of the particulate arganic mgm? Level-2 i-km at nadir; daily - Level-  Test ATBD
carbon. It s 2 proxy for all living material (phytoplankton, '3 4-km; daily, B-day, monthly, B
zoaplankton, bacteria) and detritus. Itis also  venue annual In $itu measurement protocals
through which organic carbon, sequestered through the
is, is transfered igher traphic levels
andinto the deep ocean.
Concentration of particulate inorganic carbon Concentration of particulate inorganic carbon in the surface mol m™ Lewel-2 1-km at nadir; daily - Level.  Test ATBD
of the ocean. Used to track the presence and abundance of 3 4-km; daily, 8-day, monthly,
calite containing phytoplankton in the open acean annual
(coceolithophores).
Concentration of phytoplankton carbon 0C_BGE of in . mgm? Level-2 1-km at nadir; daily - Level-  Test
Provides a praxy for phytoplankton biomass that is often '3 4-km; daily, B-day, monthly,
used in primary productivity algarithms and biogeachemical annual

and Earth System models.
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https://pace.oceansciences.org/access_pace_data.htm
https://oceancolor.gsfc.nasa.gov/data/overview/
https://www.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/

Acceso a Datos PACE de Color del Océano de usando Python/Jupyter Noteboo

« Los datos de PACE se encuentran en un balde (bucket) de almacenamiento de datos en la
nube (S3) de Amazon Web Service (AWS).

« Descripcion general de las bibliotecas de Python para la busqueda, descarga y
visualizacion de datos, y transmision de datos desde Earthdata Cloud utilizando:

— earthdata_cloud_access.jp
— ARSET_PACE_visualization.jp

« Elsoftware y los archivos de datos de muestra utilizados en la capacitacion estan disponibles
en la pdagina web de la capacitacion.
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Tarea y Certlificados

 Tarea:
— Habrd una tarea asignada
— Abre el 9 de octubre de 2024

— Acceso desde la pdaina web de la capacitacion

— Debe enviar sus respuestas via Formularios de Google
— Fecha limite: 24 de octubre de 2024

- Cerlificado de finalizacion de curso:
— Asista alas tfres sesiones en vivo (la asistencia se registra automdaticamente)
— Complete la tarea dentro del plazo estipulado

— Recibird un certificado por correo electronico aproximadamente dos meses después
de la conclusion del curso.
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https://appliedsciences.nasa.gov/get-involved/training/english/arset-introduccion-los-datos-hiperespectrales-de-la-mision-plankton

Datos de Contacto

Instructoras: « Pdgina web de ARSET

« Anna Windle « iSiganos en X (anfiguamente Twitter)!
— anna.windledipaola@nasa.gov — @NASAARSET

« Carina Poulin  ARSET YouTube

— carna.poulin@nasa.govVv

Visite nuestros Programas Hermanos:
& DEVELOP
@ SERVIR

NASA ARSET - Introduction to PACE Hyperspectral Observations for Water Quality Monitoring


https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
https://twitter.com/NASAARSET?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.youtube.com/user/NASAgovVideo/playlists
https://appliedsciences.nasa.gov/what-we-do/capacity-building/develop
https://www.nasa.gov/mission_pages/servir/index.html

Abreviaturas

« CILCS: Coastal Zone Color Scanner Experiment

« EMIT: Earth Surface Mineral Dust Source Investigation
EnMAP: Environmental Mapping and Analysis Program

« EO-1: Earth Observing One Satellite

« HARP2: Hyper-Angular Rainbow Polarimeter-2

« HICO: Hyperspectral Imager for the Coastal Ocean
MODIS: Moderate Resolution Imaging Spectroradiometer

« OCI. Ocean Color Instrument

« PACE: Plankton, Aerosol, Cloud, and ocean Ecosystem
 PRISMA: PRecursore IperSpettrale della Missione Applicativa
« SeaDAS: Seq, Earth, and Atmosphere Data Analysis System
« SeaWiFS: Sea-Viewing Wide Field-of-View Sensor

« SPEXone: Spectro-Polarimeter for Planetary Exploration
VIIRS: Visible Infrared Imaging Radiometer Suite
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Recursos

« TJutoriales y Recetas de Datos de OBPG

— Cuaderno de Estructura de Archivos de OCI
— Cuaderno de Herramientas de OCSSW
— Cuaderno de Visualizaciones de Datos HARP2
« Pd&gina Web de PACE Hackweek
« SeaDAS

NASA ARSET - Intfroduction to PACE Hyperspectral Observations for Water Quality Monitoring


https://oceancolor.gsfc.nasa.gov/resources/docs/tutorials/
https://oceancolor.gsfc.nasa.gov/resources/docs/tutorials/notebooks/oci-file-structure/
https://oceancolor.gsfc.nasa.gov/resources/docs/tutorials/notebooks/oci-ocssw-processing/
https://oceancolor.gsfc.nasa.gov/resources/docs/tutorials/notebooks/harp2-basic-visualizations/
https://pacehackweek.github.io/pace-2024/
https://seadas.gsfc.nasa.gov/

iGracias!
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