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‘ Material del curso

Las grabaciones de las sesiones, las presentaciones y las tareas para la casa
estan disponibles en: https://arset.gsfc.nasa.gov/water/webinars/HABs17

Y b .
Earth Sciences Division Applied Sciences ASP Water R ?{: ~ Learning Objectives: Introduction to Remote
% 5 " Sensing of Harmful Algal
N%A ARSET By the end of the training, attendees will be able to: o

A\' Applied Ro N s - 09/05/2017 to 09/26/2017

£ J APDIS - el «+ identify NASA's Earth Science remote sensing data products for the identification and monitoring

of HABs Land
« describe how coupled remote sensing and modeling approaches are used in decision support

Introduction to Remote
Sensing for Scenario-
Based Ecoforecasting
09/07/2017 to 09/28/2017

About ‘ Trainings*™ tools
use a selection of NASA Earth Science data tools to monitor HABs

Course Format:

Four, one hour sessions
Sessions will be held on Tuesdays in September: September 5, 12, 19, and 26 at 11:00 a.m.
-12:00 p.m. or 21:00-22:00 p.m. EDT (UTC-4)

« Convert to your local time »
A certificate of completion will be provided to participants that attend all live webinars and
complete all homework assignments

Water Resources

Online Trainings ~

In-Person Trainings ~

Applications
Prerequisites:
Upcoming Training Complete Session 2C: Fundamentals of Aquatic Remote Sensing or have equivalent experience.
) Attendees that do not complete prerequisites may not be properly prepared for the pace during the
Disasters training

Dates: Tuesday, September 5, 2017 to Tuesday, September 26, 2017

Times: 11:00-12:00 and 21:00-22:00 EDT (UTC-4) Across the Americas Audience:

Disaster Risk Reduction

Harmful algal blooms (HABs) can have a negative impact on the ecosystem and human health. Satellite Discussion Sessions; La Local, regional, state, federal, and international organizations interested in using satellite imagery for
remote sensing is able to collect data frequently and over a large area to identify impaired water quality Reduccién del Riesgo de coastal and ocean applications. Governmental and non-governmental organizations in the public and
from HABs. This data can inform decision-makers on where best to put their resources for taking water Desastres en las Américas private sectors engaged in environmental management and monitoring will be given preference over
samples, determine what toxins are in the water, whether they need to change or move drinking water Sesiones de Discusion organizations focused primarily on research.

intakes, and whether a fishery needs to be closed. Remote sensing data enables individuals and 08/16/2017 to 08/30/2017

organizations to have more flexible plans for water sampling. It also leads to a more efficient and Registration Information:

appropriate allocation of resources for protecting human health. Water

There is no cost for the webinar, but you must register. Space is limited, and preference will be given to
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Tarea y certifiados

» Tarea
— Debe enviar sus respuestas via Google
Form Introduction to Remote Sensing of
HABs
e Certificado de Terminacion: oiltercor et e b 1
— Asista a todas las sesiones
— Complete las tareas asignadas dentro del Email Adcress

plazo estipulado (accesibles desde la
pagina en linea de ARSET)

* Fechas limite de entrega: El 1™ y el
15 de OCtUbre 1. True or False: Rising temperatures will increase the incidence

— Ud. recibira su certificado il Sl
aproximadamente dos meses despues de
la conclusion del curso de:
marines.martins@ssaihqg.com

Name *
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Resena: Sesion 2

» Repaso de la Semana 1

» La Deteccion de HABs por medio de la
Teledeteccion

* Vista General de Satélites y Sensores
para el Monitoreo de HABs

* Vista General de Herramientas de
Acceso a Datos del Color Oceanico en
base a Satélites

Ejemplos de Herramientas para el
Monitoreo de HABs

National Aeronautics and Space Administration

A Landsat 8 image acquired on Aug. 1, 2014 showing algal blooms in Lake Erie just north
of Toledo, Ohio.

Image credit: USGS/NASA Earth Observatory
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http://earthobservatory.nasa.gov/IOTD/view.php?id=84125

Repaso de la Semana 1




., Que son las Floraciones de Algas Nocivas?

“Las floraciones de algas nocivas (Harmful algal blooms, HABs) ocurren cuando
las colonias de algas — plantas simples que viven en el mar o en el agua dulce
— crecen fuera de control y producen efectos toxicos o nocivos en las personas,
peces, mariscos, mamiferos y aves marinas. Las enfermedades humanas
causadas por las HABs, aunque raras, pueden ser debilitantes y hasta mortales.”

Image credit: http://www.noaa.gov/what-is-harmful-algal-bloom

Applied Remote Sensing Training Program
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Como la HABs Pueden Ser Nocivas

Producen toxinas

Causan pérdidas economicas

Contaminan el agua potable

Asfixian organismos bentonicos
« Agotan el oxigeno
* Impiden a depredadores visuales

« Atenuan la luz que llega a la
vegetacion subacuatica y a los
corales

Photo Credits (clockwise from top left) Karina Cardozo (Cardozo et al., 2007); NASA Earth
Observatory; NOAA Northwest Fisheries Science Center; Linda Preskitt
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¢/, Qué causa las HABs?

« Carga de nutrientes-- “eutrofizacion”
« Contaminacion

« Agua tibia

« Cambios en la red alimentaria

» Especies introducidas

« Cambios en el flujo de agua
— e.g., despues de eventos como huracanes, sequias o inundaciones

» Otros factores aun desconocidos

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Propiedades Opticas de las HABs

» Algunas especies de HAB tienen propiedades unicas que afectan sus cualidades
opticas — y por lo tanto la teledeteccion de floraciones (e.g., Microcystis
aeruginosa 'y Karenia brevis)

» Las HABs a veces pueden cambiar el color del agua (e.g. mareas rojas), pero no
toda marea roja es dafnina y no toda floracion nociva cambia el color del agua

« Las anomalias de clorofila sirven para detectar y monitorear eventos de HABs
para floraciones de alta productividad de biomasa

National Aeronautics and Space Administration Applied Remote Sensing Training Program 10



La Deteccion de HABs por medio de la
Teledeteccion




Parametros Relevantes para la Deteccion de HABs

Estimation of Chlorophyll a (Chl-a) Concentration in Lake Atitlan

 Los siguientes parametros, disponibles a e
partir de las observaciones de teledeteccion,
se utilizan comunmente para detectar la
presencia de floraciones algales:
— Concentracion de Clorofila-a (Chl-a)
— Anomalias en la Concentracion de s
Clorofila-a* Source: SERVIR
— Temperatura Marina Superficial (Sea
Surface Temperature o SST)

— Caracteristicas Opticas (absorcion,
retrodispersion)

*Normalmente se comparan respectoa 20 3
meses, lo que significa que Chl-a puede ayudar

a detector nuevas HABs

National Aeronautics and Space Administration

aaaaaaaaa
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https://www.servirglobal.net/Global/Articles/Article/1457/algal-bloom-returns-to-lake-atitlan--guatemala

Teledeteccion para la Deteccion de HABs

« Se usa la radiacion solar reflejada en

varias bandas visibles a casi- ~Up2 GielElr

. . . dispersada- por ‘
infrarrojas (NIR) para derivar las la atmosfera -
propiedades de los constituyentes \ o 'Luz Solar
del agua opticamente activos, incluso 7 reflejada

Chl-a Luz solar / en la

penetrando SuDl_Jerf|c|
marina

la columna__\

de agua Radiancia
//+— partiendo del

Image based on image from X
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Teledeteccion para la Deteccion de HABs

 La radiacion termal infrarroja (TIR)
emitida se usa para derivar la

Detector

Electronicos

temperatura en la superficie de las
masas de agua

 Varios satélites de la NASAy de la
Agencia Espacial Europea (ESA)
llevan sensores que miden radiacion
reflejada en VIS-NIR (reflectancia de
banda) y TIR emitida

Based on an image from CCRS/CCT

National Aeronautics and Space Administration

—7—3

Imagen
o Datos

Lente

Infrarroja Emitida
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Resumen General de Satélites y Sensores
para el Monitoreo de HABs




Satélites para el Monitoreo de HABs

« Misiones Satelitales Actuales:
— Landsat 7 y Landsat 8
— Terra
— Aqua
— Suomi National Polar Partnership
(SNPP)

— Sentinel-2 y Sentinel-3

National Aeronautics and Space Administration Applied Remote Sensing Training Program 16



Landsat- Satélites y Sensores
http://landsat.gsfc.nasa.qgov/

I Landsat1 July 1972 - January 1978
B Landsat 2 January 1975 — July 1983
B Landsat 3 March 1978 — September 1983
I Landsatd July 1982 - December 1993

N Landsat5 March 1984 — January 2013
§ Landsat6 October 199

Landsat 8 February 2013 - D
Landsat9 2023

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
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http://landsat.gsfc.nasa.gov/

Enhanced Thematic Mapper (ETM+)

(Mapeador tematico mejorado)

http://landsat.qgsfc.nasa.gov/landsat-7/

 Abordo de Landsat 7
« Satélite de orbita polar

» Cobertura y resolucion espacial:
— Mundial, Barrido: 185 km
— Resolucion espacial:
*15m,30m, 60 m

» Cobertura y Resolucion Temporal:

— 15 de abril de 199 — presente
— Tiempo de revisita de 16 dias

National Aeronautics and Space Administration
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Bandas Espectrales: 8

« Bandas principales: azul-verde,
verde, roja, termal IR, pancromatica

« Bandas 1-5, 7: 30 m; Banda 6: 60 m;
Banda 8: 15 m
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http://landsat.gsfc.nasa.gov/landsat-7/

Operational Land Imager (OLI)

(Captador de imagenes de la tierra operativo)

http://landsat.qgsfc.nasa.gov/landsat-8/

* Abordo de Landsat 8 .
- Satélite de orbita polar 3
» Cobertura y Resolucion Espacial

— Mundial, Barrido: 185 km img 0 " @ Emje w{m

— Resolucion Espacial: 15 m, 30 m ggﬂﬂg EN ) o | SR
» Cobertura y Resolucion Temporal: “ e e

— 11 feb 2013 — presente Bandas Espectrales: 9

— tiempo de revisita de 16 dias « Bandas Principales: azul, azul-verde,

roja, casi IR, onda corta, pancromatica
 Bandas 1-7,9: 30 m
 Banda 8: 15 m
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http://landsat.gsfc.nasa.gov/landsat-8/

Landsat- Bandas

Landsat 7 ETM+ Landsat 8 OLI

Gama de Banda Resolucion Gama de Banda Resolucion

Banda Banda

(um) Espacial (m) (um) Espacial (m)

1 0.45-0.515 1 0.433 - 0.453

2 0.525 - 0.605 2 0.450 — 0.515

3 0.63 - 0.69 30 3 0.525 -0.60

4 0.775-0.90 4 0.630 - 0.680 30

3} 1.55-1.75 3} 0.845 - 0.885

6 10.4 - 12.5 60 6 2.10-2.30

7 2.08 —2.35 30 7 0.500 - 0.680

8 0.52-0.9 15 8 2.08 -2.35 15
9 1.36 — 1.39 30
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Donde Conseguir Imagenes y Reflectancia de Bandas Landsat

Earth Explorer:
http://earthexplorer.
usqgs.qov/

National Aeronautics and Space Administration

GloVis

http://glovis.usqgs.qov/

EA x
.:USGS LandsatLook la-dlm-n- X
AOV@E=Teas e iFuEQ =
£ Calgary Year
& From [ 2003 :| To [2017 ¢
%

Days of the Year
From January 01

gggggg

aaaaaa

rica
Show Metadata PANAMA

LandsatLook Viewer:
http://landsatlook.
usqgs.qov/
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Terra y Aqua- Satélites y Sensores

Terra, http://terra.nasa.gov Aqua, http://aqua.nasa.gov/

- Orbita polar, hora de cruce ecuatorial + Orbita polar, hora de cruce ecuatorial
10h30 13h30

» Cobertura Global » Cobertura Global

* 18 dic 1999 — Presente * 4 may 2002 — Presente

* 1 a 2 observaciones al dia * 1 a 2 observaciones al dia

» Sensores: « Sensores:
— ASTER, CERES, MISR, MODIS, — AIRS, AMSU, CERES, MODIS,

MOPITT AMSR-E

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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http://terra.nasa.gov/
http://aqua.nasa.gov/

MODerate Resolution Imaging Spectroradiometer (MODIS)

(Espectrorradiometro de imagenes de resolucion moderada)
http://modis.gsfc.nasa.gov/

* Abordo de Terra y Aqua TN = . } :
» Disefiado para observaciones de la VR L LN TR g
tierra, atmosfera, océano y cridsfera H . . \1
» Cobertura y Resolucion Espacial: N A - i
— Global, barrido: 2,330 km IR B N = | amune
— Resolucién espacial varia: 250 m, ot o adbe ke’ adbe e abe s

Wavelength (nm)

500 m, 1 km

» Cobertura y Resolucion Temporal:
— 2000 — presente
— 1 a 2 veces por dia

Bandas Espectrales: 36

« Bandas de Reflexion y Emision (Bandas
Principales: roja, azul, IR, NIR, MIR)

« Bandas 1-2: 250 m; Bandas 3-7: 500 m;
Bandas 8-36: 1,000 m

National Aeronautics and Space Administration Applied Remote Sensing Training Program 23


http://modis.gsfc.nasa.gov/

‘ MODIS- Bandas Relevantes para el Monitoreo de HABs

Banda Gama de Banda pm Concentracion de Clorofila de Aqua

MODIS, junio 2017

3 0.405-0.420
9 0.438-0.448
10 0.483-0.493
11 0.526-0.536
12 0.546-0.556
13 0.662-0.672
14 0.673-0.683
15 0.743-0.753

Resolucion espacial: 1 km

National Aeronautics and Space Administration Applied Remote Sensing Training Program 24



National Aeronautics and Space Administration

Donde Conseguir Datos de Reflectancia de Bandas MODIS Data

Land Processing Distributed Active NASA Earthdata

Archive Center http://earthdata.nasa.qgov/
http://lpdaac.usgs.gov/dataset discove

ry/modis/modis products table/

R S W" 2
i 00 B
LP DAAC

LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER

cam
Home Aboutv EBEEERRRRL LR Citing Our Data  Tools ¥ User Resources ¥ User Services ¥ site + | |searct Login with Earthdata

© Back to Collections

Q

Nigeria

Rep.Congo
Home > Dataset Discovery > MODIS > MODIS Products Table

MODIS/Terra Ocean Reflectance Daily L2G-Lite Global 1km SIN Grid V006 RN & Download Data
MODIS Products Table

Showing 20 of 2016306 matching granules Sort by:| Start Date, Newest first + Granule Search: ESTUR I ERREN © Report a metadata problem|

These links will direct you to specific information and access points for each of the MODIS Land Products distributed from LP DAAC.

MODOCGA.A2017216.h34v08.006.201721  MODOCGA.A2017216.h31v04.006.201721  MODOCGA.A2017216.h31v13.006.201721

MODOCGA.A2017216.h32v12.006.201721  MODOCGA.A2017216.h00v10.006.201721
8044425.hdf 8043008.hdf

8043227.hdf 8043946.hdf 8031822.hdf
Version 4 - 5.5 Version 6 2017-08-04 23:45:00 2017-08-04 23:35:00 2017-08-04 22:20:00 2017-08-04 22:20:00 2017-08-04 22:15:00
Search:
MODIS/Terra Ocean Reflectance Daily L2G-Lite Global 1km SIN Grid V00|
Name Dataset Product Pixel Size Temporal Granularity
MODOSA1 Terra MODIS Reflectance 500 Composites
MODOSCMG Terra MODIS Reflectance 5600 Daily
MODO0SGA Terra MODIS Reflectance 500, 1000 Daily
MOD03GQ Terra MODIS Reflectance 250 Daily . r
MOD0SQ1 Terra MODIS Reflectance 250 Composites
= Reflectancia de Bandas MODIS para Océanos
MODTBGA Terra MODIS eflectance 1000 Daily ,
MYDO3SA1 Aqua MODIS Reflectant Composites
MYDOICMG Agua MODIS Reflectance 5600 Daily B a n d a S 8 - 1 6
MYDOSGA Aqua MODIS Reflectance 500, 1000
MYD0SGQ Aqua MODIS Reflectance 250 Daily

Agqua MODIS & ‘Composites

BN — Nombre de Producto: MODOCGA (Terra),
MYDOCGA (Aqua)
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http://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table/
http://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table/
http://earthdata.nasa.gov/

Suomi National Polar Partnership (SNPP)

(Programa Nacional de Colaboracion Polar)

http://nasa.gov/mission pages/NPP/

Orbita polar, hora de cruce ecuatorial
13h30

Cobertura Global

21 nov 2011 — presente

Sensores:

— VIIRS, ATMS, CrlS, OMPS,
CERCES

National Aeronautics and Space Administration
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http://nasa.gov/mission_pages/NPP/

Visible Infrared Imaging Radiometer Suite (VIIRS)

(Suite de radidmetro de imagenes visibles e infrarrojas)
http://jointmission.gsfc.nasa.gov/viirs.html

* Abordo de Suomi NPP Imagen VIIRS de color real mostrando algas
- Satélite de orbita polar en el Mar Caspio, 18 de mayo de 2014
- Funcionalidad similar a la de MODIS N 3 i A

» Cobertura y Resolucion Espacial:
— Global, Ancho de Barrido: 3,040 km
— Resolucion Espacial: 375 - 750 m

» Cobertura y Resolucion Temporal:
— Oct 2011 — presente
— 1 a 2 veces por dia

Image Credit: VIIRS Imagery and Visualization Team Blog

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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http://jointmission.gsfc.nasa.gov/viirs.html
http://rammb.cira.colostate.edu/projects/npp/blog/index.php/tag/ice-and-snow/

‘ VIIRS- Bandas Relevantes para el Monitoreo de HABs

Alaska, de VIIRS, 9 de junio de 2016
Banda Gama de Banda um I . . R —

M1 0.402-0.422
M2 0.436-0.454
M3 0.478-0.488
M4 0.545-0.565
M5 0.662-0.682
M6 0.739-0.745

Resolucion Espacial: 750 m

National Aeronautics and Space Administration

Floracion de Fitoplancton en el Golfo de

Gulf of Alaska

Applied Remote Sensing Training Program 28



Donde Conseguir Datos de Reflectancia de Bandas VIIRS

B T TR e T K. A 3
- 8" ’( S i X BTN WA sl
s i .‘ - 4 0 J -~ y \v;;;;‘ Y, ':_ . < W ;

Home About¥ Citing Our Data Tools ¥ User Resources ¥ User Services v [ site 3 ]|Search
e e * https://Ipdaac.usgs.gov/dataset
R SHRENEEe discovery/viirs/viirs_products

table

74 Land Process Distributed Active
- Archive Center

These links will direct you to specific information and access points for each of the VIIRS Land Products distributed from LP DAAC.

ey * Nombre de Producto:
VNPO9GA V001

Search:
Dataset Pixel Size Product Temporal Granularity
VNP0OSA1 V001 S-NPP VIIRS 1000 Reflectance Composites
VNPOSCMG V001 S-NPP VIIRS 5600 Reflectance Daily
VNPOSGA V001 S-NPP VIIRS 500, 1000 Reflectance Daily
VNPOSH1 V001 S-NPP VIIRS 500 Reflectance Composites

Showing 1 to 4 of 4 entries
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https://lpdaac.usgs.gov/dataset_discovery/viirs/viirs_products_table
https://lpdaac.usgs.gov/dataset_discovery/viirs/viirs_products_table

Sentinel-2A y Sentinel-2B

http://www.esa.int/Our Activities/Observing the Earth/Copernicus/Sentinel-2/

» Lanzados por la ESA

* Dos satélites, 180° aparte, ambos en
orbita polar

* Cobertura Global

» Cobertura Temporal: . 9
— Sentinel-2A: 23 jun 2015 — presente
— Sentinel-2B: 7 mar 2017 — presente

* Tiempo de revisita de 5 dias

e Sensores
— Multispectral Imager (MSI)

National Aeronautics and Space Administration Applied Remote Sensing Training Program 30


http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-2/

Multispectral Imager (MSI)

(Captador de imagenes multiespectral)
https://earth.esa.int/web/sentinel/user-quides/sentinel-2-msi

 Abordo de Sentinel-2

n ~ " n 10m ‘ ‘
[ T - - - = I T g
- - - s - e we e e o e = - = - - LS| | - = =
........... T e ) [Bend 1 (1630 Band 12 (2190 ]
Band = -
V4 [} | [sandaiess nm Band 7 (783 o
Band § (340 am) Band 6 (740 nm)
e rreS re OCea I Ca E——
| l Figure 2: SENTINEL-2 20 m spatial resolution bands: BS (705 nm), BE (740 nm), BY {783 nm), B8a (865 nm),
Fi : SENTINEL 2 10 m spatial resolution bands: B2 (490 nm), B2 m), B4 {665 nm) and BE (842 nm} B44 (1640 nm) and B12 (2490 nm)

« Cobertura y Resolucion Espacial : e =
— Global, barrido: 290 km 0TI D

— Resolucion espacial varia segun la
banda: 10 m, 20 m, 60 m Bandas Espectrales: 13
. Cobe.rtura y Resolucion Temporal: + 4 visibles y NIR: 10 m
— Junio 2015 y marzo 2017 — presente

* 6 roja-limte/inf ja onda corta: 20 m
— Tiempo de revisita de 5 dias roja-limierintrarrola ©

* 3 de correccion atmosférica: 60 m
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https://earth.esa.int/web/sentinel/user-guides/sentinel-2-msi

MSI- Bandas

https://earth.esa.int/web/sentinel/user-quides/sentinel-2-msi

S2A S2B
Band | ™ | ganawiath | °°™® | Bangwian | P2
Number wavelength e wavelength ] resolution

(nm) (nm) (m)
1 4439 27 4423 45 60
2 496.6 98 4921 98 10
3 560.0 45 558 45 10
4 664.5 38 665 39 10
5 703.9 19 703.8 20 20
6 740.2 18 739.1 18 20
7 782.5 28 779.7 28 20
8 835.1 145 833 133 10
Ba 864.8 33 864 32 20
9 945.0 26 943.2 27 60
10 1373.5 75 1376.9 76 60
1 1613.7 143 16104 141 20
12 2202.4 242 21857 238 20

National Aeronautics and Space Administration

Floracion de Algas en medio del Mar
Baltico, Sentinel-2 MSI, 7 ago 2015

Image Credit: ESA

Applied Remote Sensing Training Program
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https://earth.esa.int/web/sentinel/user-guides/sentinel-2-msi

‘ Donde Conseguir Datos de MSI

) © @ | hteps://scihub.copernicus.eu/dhus /#/home [

Q4 How to get Sentinel-2 data

Tem/ i FUEQ

ZUSGS Landsattook ’u..,.m.,, 2

€Sa opericus Copernicus Open Access Hub

=]
Your | Y wsi 8 B
From (2003 ¢) To (2017 ¢
k3 z - 2 Display 1 to 20 of 20 products. SelectAll O .*
of 2 T Z Superior Days :" the ":"’ Order By: Ingestion Date +
* A From January01 -
e Request Done: MSI AND (platformname:Sentinel-2 AND filename:S2A_* AND
g Txre com 94 0k
N GREAT PLAINS Maximum Cloud Cover  OUM 3 O3 AP0 [EZ) [IE] S2A OPER_PRD_MSIL1C_PDMC_20160103T173041_R063_V20160103.
z 20% or less ‘Download UAL:
heisco s & °© W
5 - @ Landsat 8 OLI (2013-present €+ " L
@ Landsat 7 ETMs SLC-off (2003-present) 23 [ 524 OPER PRD_MSILIC_PDMC 20160103T131902_ R060_V20160103...
Los 1+ SLC- Y
Angeles o t‘i":“: Z zm fg‘:z"z"m“m 2000) 'Download URL: hitps:/scihub.copernicus.au/dhus/odata/1/Producs( 1600162
d ane) () Landsat 4- :
Dallas n Sensing Date:
o () Landsat 1-5 MSS (19722013 v
g Houston e —————
Zoom in to 1:1M to show images: JEZ [ S2A OPER_PRD_WSILIC_PDMC_20160103T074410_R059_V20160103...
RN Dovnioad URL: htps:/scihub,copernicus. suldhus/odatalv/Products(8296151
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2 Portau
oMexico Pines o Download URL.
ity e i Sansing T1001:21.000
_Guatsnala N
ESTRITSN 54 OPFR PAN MSI 10 POME SN151521T125030 AMN VONT1221
costa Caracas % : page:[ 1 |of1 &7 cose
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USGS Sentinel-2 Earth Explorer: ESA Copernicus
Look Viewer http://earthexplorer. Open Hub
https://landsatlook. usgs.gov/ http://sentinel.esa.int/
usgs.gov/sentinel2/ web/sentinel/sentinel-
viewer.html data-access
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Sentinel-3
www.esa.int/Our Activities/Observing the Earth/Copernicus/Sentinel-3/

» Lanzado por la ESA

* Consistira en un sistema bisatelital
— Sentinel-3A: 16 feb 2016 - presente
— Sentinel-3B: Aun no se ha lanzado

« Cobertura global
» Tiempo de revisita de 27 dias

e Sensores:
— OCLI, SLSTR, SRAL, MWR

o e

" S3cycle- 27 days- 385 orbits
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Ocean and Land Color Instrument (OLCI)

https://sentinel.esa.int/web/sentinel/user-quides/sentinel-3-olci

 Abordo de Sentinel-3

« Basado en el legado del Medium
Resolution Imaging Spectrometer
(MERIS) del satélite ENVISAT

« Cobertura y Resolucion:
— Global, barrido: 1,270 m

— Resolucion espacial: 300 m,
tambien disponible a 1.2 km

» Cobertura Temporal
— Feb 2016 — presente
— Tiempo de revisita cada 27 dias

National Aeronautics and Space Administration

5" SRAL (>2 km) and MWR (20 km)
e o nadir track
ﬁ . bW, e
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Image Credit: ESA

Bandas Espectrales: 21
* 4 visibles a casi-infrarroja: 300m
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OLCI- Bandas

https://sentinel.esa.int/web/sentinel/user-quides/sentinel-3-olci

'Band A centre (nm) Width (nm)
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7.5
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National Aeronautics and Space Administration

Concentracion de Clorofila Basada en

Image Credit: ESA/ACRI-ST

Sentinel-3 OCL

\A\:;a
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Donde Conseguir Datos de OLCI

(® CoastWatch () NOAA
National Oceanic and
Atmospheric Administration

US. Department of Commerce

NOAA CoastWatch ¢ OceanWatch

Level-1 / Level-2 Ocean Data

| Need Help? |

(301) 683-3335

The NOAA CoastWatch granule selector enables a user to select a Level-1 or Level-2 dataset by selecting a date and clicking on the granule that covers the user's area of interest.
For 5 near real-time data is available for the last 15 days and science quality data is available from 2012 up to near real-time coverage. Clicking a granule will open an
mformatlon window containing a link to the preview image and/or data file. If multiple files are desired (each file can be 18 to 550 MB), clicking on the download icon (%) will add
the selected granule to a list that can be downloaded and used to retrieve files using local software.

Sensor: | OLCI on Sentinel-3 (Reduced + | Layers: [[JMGRS Grid for S-2 regions [ CoastWatch Regions | Remove all layers | Data Cart

-3A Level-1 Reduced-Res OLCI Data 07-15-2017 (Day of Year:196)

Date: 2017»08-08 Time: 1348
0 Data:

True Color Image (PNG
OLCT L1 Ocean Radiance Data

ETSAT tar
OLCI Ocean Color (F::hannel Data (CW
OLCI L2 Ocean Color Data

(opernicus

NOAA CoastWatch
https://coastwatch.noaa.gov/cw html/c

w granule selector.html?sensor=0LClI

EEDBACK

NO\ UES
)ATA CENTRE INFO

Search Term

Products  Sentinel 3 DataSets
| Mietesal SUMECe AIDEUU - VIFG = U Uegree
leteosat Surface Albedo - MFG - Atlantic Ocean 50 W
)Meteosat Surface Albedo - MFG - Atlantic Ocean 75 W
() Meteosat Surface Albedo - MFG - Indian Ocean 57 E
leteosat Surface Albedo - MFG - Indian Ocean 63 E
()Multi-Sensor Precipitation Estimate (GRIB) - MFG - Indian Ocean
() Multi-Sensor Precipitation Estimate (GRIB) - MSG - 0 degree
() Multi-Sensor Precipitation Estimate (GRIB) - MSG - Indian Ocean
_)Multi-Sensor Precipitation Estimate (JPEG) - MSG - 0 degree
ulti-Sensor Precipitation Estimate (JPEG) - MSG - Indian Ocean
)Multi-Sensor Precipitation Estimate in GRIB - Reprocessed
AR Sea Surface Temperature in NetCDF
)Near Surface Wind Speed
)Normalised Difference Vegetation Index - MSG - 0 degree
)Normalised Difference Vegetation Index - MSG - Indian Ocean
- MSG - 0 degree
- MSG - Indian Ocean
)North Atlantic and Regional Sea Surface Temperature (NAR SST) - NOAA
)OLCI Level 1B Full Resolution in NRT - Sentinel-3
LCI Level 1B Full Resolution in NTC - Sentinel-3
_)OLCI Level 1B Reduced Resolution in NRT - Sentinel-3
(2)OLCI Level 1B Reduced Resolution in NTC - Sentinel-3
(OLCI Ocean Colour Full Resolution in NRT - Sentinel-3
LCI Ocean Colour Full Resolution in NTC - Sentinel-3
JOLCI Ocean Colour Reduced Resolution in NRT - Sentinel-3
_)OLCI Ocean Colour Reduced Resolution in NTC - Sentinel-3
()OSCAT Winds at 50 km Swath Grid - Oceansat

Thematic Filter

Marine
Land
Atmosphere
Aerosol
Analysis
Cloud

Fire
Forecast
Humidity
Model
Observation
Ocean
Precipitation
Pressure
Radar Blackscatter NRCS
Radiation

Soil Moisture Index

Sea Ice

Sea Surface T

[Selected Product
OLCI Level 1B Reduced Resolution in NTC -
Sentinel-3

OLCI (Ocean and Land Colour Instrument)
Reduced resolution: 1200m at nadir. All
Sentinel-3 Non Time Critical (NTC) products
are available at pick-up point in less than 30
days. Level 1 products are calibrated Top Of
Atmosphere radiance values at OLCI 21
spectral bands. Radiances are computed from
the instrument digital counts by applying

Snow and Ice
Temperature
Vegetation
Wave

Wind

» CLEAR THEMATIC FILTER

g
(non-linearity correction, smear correction,
dark offset correction, absolute gain
calibration adjusted for gain evolution with
time), and stray-light correction for straylight
effects in OLCI camera's spectrometer and
ground imager. Additionally, spatial
resampling of OLCI pixels to the ‘deal

a1 1AW e Au ueuaEs evaTEe

EUMETSAT
http://archive.eumetsat.int/usc/#sp::del

grid, initial pixel if and

annotation at tie points with auxiliary

mM=0:noti=1:udsp=0OPE:qgov=ALL:seev

National Aeronautics and Space Administration
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Limitaciones de |la Observaciones de la Teledeteccion para el

Monitoreo de HABs

e Para un monitoreo exacto y
cuantitativo se requiere un analisis
de mediciones in situ y
observaciones satelitales co-
localizadas espacial y temporalmente

 Es dificil separar los cambios en el
color del océano debido a
sedimentos, materia disuelta y Chl-a
cuando todos estan presentes

* No es posible caracterizar los tipos
de algas o toxinas solo con
observaciones de la teledeteccion

National Aeronautics and Space Administration

» La factibilidad del monitoreo de HABs

en masas de agua costeras e interiores
depende de las resoluciones espacial,
temporal y espectral de las
observaciones de la teledeteccion

La reflecancia de teledeteccidn debe
corregirse para poder tomar en cuenta
las contribuciones de los
constituyentes atmosféricos, tales
como aerosoles

Las observaciones de la teledeteccion
optica no pueden visualizar la
superficie en la presencia de nubes
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Acceso a Datos del Color Oce




Acceso a datos de Chl-a y SST para el Monitoreo de HABs

« Estas herramientas ofrecen « Software de Procesamiento y
busqueda de datos, formacion de Visualizacion de Imagenes:
conjuntos espaciales y temporales, — SeaDAS:
analisis y visualizacion: http://seadas.gsfc.nasa.gov/
— OceanColor Web:

https://oceancolor.gsfc.nasa.gov/
— Giovanni:

http://giovanni.gsfc.nasa.qov/
giovanni/

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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OceanColor Web

https://oceancolor.gsfc.nasa.qov/

» Desarrollado para la coleccion,
procesamiento, validacion y distribucion de
productos relacionados con el oceano de
observaciones de la teledeteccion e in situ

« Util para el monitoreo de masas de agua
costeras e interiores asi como estuarios

» Ofrece la capacidad de navegacion visual para
datos de N1, N2 y N3 (Concentracion de
Clorofila, Temperatura Superficial Marina) de
sensores seleccionados

* Avanza la capacidad de procesamiento de
iImagenes de teledeteccion usando SeaDAS

National Aeronautics and Space Administration
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https://oceancolor.gsfc.nasa.gov/

OceanColor Web: Busqueda y Acceso a Datos
https://oceancolor.gsfc.nasa.gov/

=g

Qecagor

@ ABOUT MISSIONS DATA DOCS SERVICES L ABOUT MISSIONS DATA DOCS SERVICES

Aquarius MODIS Terra Overview Data Browsers
czcs ocTS Direct Data Access inbenes
GOCI OLCI-S3A Data File Search ‘

HICO PACE Data Subscription
MERIS SeaWiFS OPeNDAP
MODIS Aqua VIIRS-SNPP SeaBASS Field Data
How to Cite
Other Resources

National Aeronautics and Space Administration Applied Remote Sensing Training Program 42


https://oceancolor.gsfc.nasa.gov/

OceanColor Web: Imagenes N1 y Visualizacion de Datos N2
https://oceancolor.gsfc.nasa.gov/

A < aelchser| setal b Seleccion de
Parametros

Ampliacion de

1.0n¢ Or More reglons:
ticSea
AegeanSea

. gp— predefinidas

Regiones

Datos de ‘ ‘ o |=

) Night
O VIIRS OCTS HICO CZCS E Australia
CI r f I n (Suomi-NPP) (ADEOS) (ISS) (Nimbus-7 AustraliaCoast
elect Azores
O O I a e Radius (km) about map click or about typed-in location: S¢/°t SWaths containing far leass): sr Bahamas
[_ any part :nT:l BalticSea
= A l_ 5 % scenes " or specify boundary coordinates o a single location:
iempo Lasli ; X
,_,W in situ -
matchups. W E
I d Sh
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Real y Pasados o @
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OceanColor Web: Imagenes N1 y Descarga de Datos N2
https://oceancolor.gsfc.nasa.gov/

@ ABOUT MISSIONS DATA DOCs SERVICES

« Datos Disponibles
— Chl-a

Overview Data Browsers

Direct Data Access
Data File Search

OceanData Home » MODIS-Aqua

» L2 » 2017 » 001

National Aeronautics and Space Administration

— SST

:
Fiename Lt odined — Propiedades Opticas Inherentes
A2017001000000.L2_LAC_IOP.nc 2017-01-16 16:08:00 26431980
A2017001000000.L2_LAC_OC.nc 2017-01-16 16:09:00 28489920
A2017001000000.L2_LAC_SST.nc 2017-01-16 16:06:00 25046806
A2017001000500.L2_LAC_IOP.nc 7 2017-01-16 16:49:00 j 54298728
A2017001000500.L2_LAC_OC.nc 2017-01-16 16:48:00 53670368
A2017001000500.L2_LAC_SST.nc 2017-01-16 16:42:00 25111539
A2017001001000.L2_LAC_IOP.nc 2017-01-16 16:08:00 29911366
A2017001001000.L2_LAC_OC.nc 2017-01-16 16:08:00 32172607
A2017001001000.L2_LAC_S§T.nc ‘ 2017-01-16 16:06:00 f 24807423
A2017001001500.L2_LAC_IOP.nc 2017-01-16 16:48:00 54437142
A2017001001500.L2_LAC_OC.nc 2017-01-16 16:47:00 51471265
A2017001001500.L2_LAC_SST.nc 2017-01-16 16:42:00 25648225
A2017001002000.L2_LAC_IOP.nc 2017-01-16 16:48:00 59627337
A2017001002000.L2_LAC_OC.nc 2017-01-16 16:48:00 58890382
A2017001002000.L2_LAC_SST.nc 2017-01-16 16:42:00 25441663
A2017001002500.L2_LAC_IOP.nc 2017-01-16 16:14:00 62408737
A2017001002500.12 LAC OC.nc 2017:01-16.16:14:00 61119741
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OceanColor Web: Visualizacion de Datos N3
http://oceancolor.gsfc.nasa.gov/

Producto de Datos, Selecciones Temporales y Resolucion Espacial

| Standard products || SNPP VIIRS Chlorophyll Concentration, OCI Algorithm : || 8-day composite s|[ 9km = ||24 thumbnails
T 3 ]

™

Terra MODIS Remote sensing reflectance at 547 nm
Terra MODIS Remote sensing reflectance at 555 nm
Terra MODIS Remote sensing reflectance at 555 nm
Terra MODIS Remote sensing reflectance at 645 nm
Terra MODIS Remote sensing reflectance at 645 nm
Terra MODIS Remote sensing reflectance at 667 nm
Terra MODIS Remote sensing reflectance at 667 nm
Terra MODIS Remote sensing reflectance at 678 nm
Terra MODIS Remote sensing reflectance at 678 nm
Terra MODIS Sea Surface Temperature (11 u daytime)
Terra MODIS Sea Surface Temperature (11 y nighttime)
Terra MODIS Sea Surface Temperature (4 u nighttime)
Terra MODIS Total absorption at 412 nm, GIOP model
Terra MODIS Total absorption at 443 nm, GIOP model
Terra MODIS Total absorption at 488 nm, GIOP model
Terra MODIS Total absorption at 531 nm, GIOP model
Terra MODIS Total absorption at 547 nm, GIOP model
Terra MODIS Total absorption at 667 nm, GIOP model
Terra MODIS Total backscattermg at 412 nm, GIOP model
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Giovanni: Geospatial Interactive Online Visualization ANd aNalysis Infrastructure

http://giovanni.gsfc.nasa.gov/qgiovanni/

»s EARTHDATA Data Discovery ~ DAACs ~ Community ~ Sclence Disciplines ~

GIOVANNI The Bridge Between Data and Science v 4.23 Release Notes Browser Compatibility Known Issues

MODIS OPeNDAP server continuing problem ... [10f2 ] Read More

Select Plot

[ ® Maps: Time Averaged Map v] Comparisons: Select... v Vertical: Select... v Time Series: Select... v Miscellaneous: Select.. v
Select Date Range (UTC) Select Region (Bounding Box or Shape)

YYYY-MM-DD HH:mm Format: West, South, East, North

- : to - - 8 : e

Valid Range: 1948-01-01 to 2017-08-10
Select Variables

¥ Disciplines Number of matching Variables: 0 of 1679 Total Variable(s) included in Plot: 0

Aerosols (174) Keyword : Search || Clear |

Atmospheric Chemistry (66)
Atmospheric Dynamics (356)
Cryosphere (15)

Hydrology (996)

Ocean Biology (44)
Oceanography (48)

Water and Energy Cycie (1060)

Aerosol Index (3)

Aerosol Optical Depth (80)
Air Pressure Anomaly (1)
Air Pressure (49)

Air Temperature (79)
Albedo (17)

Altitude (6)

Angstrom Exponent (17)
Atmospheric Moisture (103)
Blacx Carbon (5)

Buoyancy (2)

CH4 (12)

CO (17)

C02 (2)

Canopy Water Storage (6)
Chlorophyll (11)

Cloud Fraction (30)

Cloud Properties (71)
Component Aerosol Optical Depth (5)
Diffusivity (1)

Help Reset Feedback Plot Data
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Giovanni: Geospatial Interactive Online Visualization ANd aNalysis Infrastructure

http://giovanni.gsfc.nasa.gov/qgiovanni/

=+ EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines ~

G’OVANNI The Bridge Between Data and Science v 4.23 Release Notes Browser Compatibility Known Issues

Select Plot _ ) B AnéIiSiS y
() Maps: Select... » || () Comparisons: Select... v || () Vertical: Select... v || (=) Time Series: Hovmoller, Longitude-Averaged ¥ | () Miscellaneous: Select... v LY 4 4 f-
O T St Mool Lot et seleccion grafica

Select Date Range (UTC)
YYYY-MM HH:mm

2010 -01 s} to 12017 -06 & -86.6602,24.8145,-80.332,31.4941 (1) &

Select Region (Bounding Box or Shape)
Format: West, South, East, North

Fecha de inicio y fin,
Select Variables

- seleccion espacial por
Number of matching Variables: 11 of 1679 Total Variable(s) included in Plot: 1 . .
[ Ocean Biology (10) Keyword : Chlorophyll Search Clear m a pa y I atltu d = I O n g |tU d y

[ Oceanography (9)
Variable Source Temp.Res. Spat.Res. 1
Bl shapefile
() Chlorophyll (11) Chlorophyll a Concentration (OCTS L3nj CHL v2014) OCTS Monthly 9 km
[_) Organic Carbon (3) NOBM ; 0.667 x mg
("] Phytoplankton (6) e , Model L 1.25° e chlorophyll/m*3
b Platform  Instrument Busqueda de datos por [y o N B
- Model 1.25° chlorophyll/m*3
P Spatial Resolutions I b I A
pa apra clave MODIS-Ac  Monthly 4km  2002-07-04  2017-06-30 ’m’ f’: rA":
P Temporal Resolutions
ﬂ Chlorophylla conceniration —(MODISA_Lsm_GHLv2014) | MODIS-A( Monthly | 4km | 20020704 | 20170630 | mgm3 |
L2 Do i (] Chlorophyll a Concentration (SeaWiFS L3m_CHL v2014) SeaWiFS  Monthly 9km  1997-00-04  2010-12-11 mg mA-3
» Portal Chlorophyll Concentration, OC3 Algorithm  (OCTS_L3m_CHL v2014) OCTS Monthly 9 km 1996-11-01  1997-06-30 mg mA-3
Concentration of Particulate Organic Carbon (OCTS_L3m_POC v2014) OCTS Monthly 9 km 1996-11-01 1997-06-30 mg mA-3
Concentration of Particulate Organic Carbon (MODISA L3m_POC v2014) MODIS-Ac  Monthly 4 km 2002-07-04 = 2017-06-30 mg m*-3

Feedback Plot Data
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Giovanni: Concentracion de Clorofila en el Golfo de México

http://giovanni.gsfc.nasa.gov/qgiovanni/

Time Series, Area-Averaged of Chlorophyll a concentration monthly 4 km
[MODIS-Aqua MODISA_L3m_CHL v2014] mg m-3 over 2009-12-31 22:25:08Z - Enero de 201 7

2017-07-01 02:45:10Z, Region 86.0889W, 23.811N, 80.376W, 29.9634N
Time Averaged Map of Chlorophyll a concentration monthly 4 km [MODIS-Aqua MODISA_L3m_CHL v2014] mg m-3
over 2017-01-01 00:25:11Z - 2017-02-01 02:50:09Z, Region 86.0889W, 23.811N, 80.376W, 29.9634N

1.4 I I I I I 1 1 i~ '\

1.3 =2

1.2 -

1 | | -

1~ —

mg m-3

09— =5

0.8 — =
052 =" =

0.6 — —_

0.5 L 1 1 1 | 1 1
2010 2015 2020

- Selected date range was 2010-Jan - 2017-Jul. Title reflects the date range of the granules that went into making this result.
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Giovanni: Deescarga de Datos

http://giovanni.gsfc.nasa.gov/qgiovanni/

MODIS OPeNDAP server continuing problem ... [1of 2 messages] Read More |

Browse History Click on file links to download. Files contain data portrayed in the plot images.

: NetCDF:
2. Time Averaged Map g4 timeAvgMap.MODISA L3m CHL 2014 chlor a.20170101-20170131.85W 24N_79W 31N.nc
o User Input

» Plots PNG:

Plat Options MODISA L3m CHL 2014 chlor a.20170101-20170131.85W 24N 79W 31N.png
o Downloads
GEOTIFF:

o Lineage
1. Time Series, Area-Averaged MODISA L3m_CHL 2014 chlor a.20170101-20170131.85W_24N_79W_31N.geotif

o User Input KMZ:

—Hut-ephvn-s— Flots MODISA L3m_CHL 2014 _chlor_a.20170101-20170131.85W_24N_79W_31N.kmz

o Downloads
o Lineage

D O

Haga clic para
descargar
archivos

Opciones para

multiples formatos
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SeaDAS: Paquete de Analisis de Datos

http://seadas.gsfc.nasa.gov/

« SeaDAS es un paquete de analisis
de imagenes comprensivo

desarrollado para el procesamiento,

visualizacion, analisis y control de
calidad de datos del color oceanico

 La ultima version (SeaDAS 7.4) se
desarrollo en colaboracion con los
gue desarrollaron el paquete de

software BEAM de |la RYle[leXe SR (e]aF=]
ESA y presentaciones

sobre SDAS

National Aeronautics and Space Administration

L ABOUT TUTORIALS HELP SOURCE CODE
T (e TP TP
= <
- <. %
.

SeaDAS is a comprehensive software package for the
processing, display, analysis, and quality control of ocean
color data. While the primary focus of SeaDAS is ocean
color data, it is applicable to many satellite-based earth

e data analyses. Originally dev Ipdt support the
S WFSm sion, it now s pprt most U.S. and
interna tional ocean co lor missions.

The latest v n (Se: DAS74) the result of 2
ollaboratio wth th develope fESA BEAM software
pkgT ItpkngDAS7
b ed on the BEAM f rrrrrrr k, with extens ions tha t
vide th functionality provided by previous versions of
S DAS
Features Download
N

Descargar
software
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SeaDAS: Funcionalidades

http://seadas.qgsfc.nasa.gov/

Visualization

e Very fast image display and navigation even of giga-pixel images

Advanced layer management allows adding and manipulation of new overlays such as images of other bands, images from WMS servers
or ESRI shapefiles

Rich region-of-interest definitions for statistics and various plotting funtions

Easy bitmask definition and overlay

Flexible band arithmetic using arbitrary mathematical expressions

Accurate reprojection and ortho-rectification to common map projections

e Geo-coding and rectification using ground control points

* Coastline, land/water masking for navigated data

* Store and restore the current session including all opened files, views and layers

Data Processing

SeaDAS offers the ability for users to process satellite data from a number of ocean color missions (both U.S. and International) through the
various processing levels:

Level O to Level 1 processing is offered for the MODIS sensors onboard the Terra and Aqua spacecraft
Level 1 to Level 2 (I12gen)

Level 2 to Level 3 binned (I12bin)

Temporal binning of Level 3 (I3bin)

Mapping of Level 1 data (I1mapgen)

Mapping of Level 2 data (I2mapgen)

Mapping of Level 3 binned data (smigen)

Browse file creation (I1brsgen,|2brsgen)

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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SeaDAS: Requisitos de Sistema

http://seadas.qgsfc.nasa.gov/

SeaDAS Configuration and Requirements

LI 4 r [ []
 Version solo para visualizar
SeaDAS is currently available for Linux, Mac OS X, and Windows. The Windows version currently does not support the
. . . science data processing code. The SeaDAS source code is publicly available.
* Version para visualizar y suagested Hardware Requirements:
Linux
d t Intel Mac OS X
p roce Sa r a OS 256MB minimum, 1GB+ suggested
SeaDAS software package (display only version): ~200MB
. SeaDAS soft: ka ith i bilities for all : ~5GB
* Uno puede analizar m O a1 Logoms o iy ot ptcastng and Eoenga
y . 0 0 Display: 15" Console or X-terminal with 20MB memory
multiples misiones 20004 meokeon
256 colors display minimum
[ )

Se reguiere capacitacion Requirements:

The core visualization package of SeaDAS is written in Java. A minimum Java JRE of version 1.7 is required. A suitable

JRE is packaged with the Windows and MacOSX distributions. Linux users will need to separately install a suitable JRE.
ava n Za d a pa ra d e Sca rg a r, Operating Systems: Linux: tested on various versions of CentOS, Fedora, and Ubuntu
Intel Mac: OS X 10.10
I n Sta I r y u Sa r S ea DAS Optional Compilers: gcc/g++/gfortran (version 4.5 or higher) or Intel Compilers
Program | Version

Java JRE 1.7 or above WIndows and MacOSX distributions come with a suitable JRE
Linux users will need to separately install a suitable JRE
Bash version 3.x should work, but not tested
necessary only for science code, thus not required for Windows distributions
Python 2.6.5 or above necessary only for science code, thus not required for Windows distributions;
not (yet) compatible with version 3 and above
Git 1.7.9 or above necessary only for science code install/update option, thus not required for Windows distributions
cURL 7.x or above necessary only for science code install/update option, thus not required for Windows distributions
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SeaDAS: Ejemplo

http://seadas.qgsfc.nasa.gov/

2 [5] subset_1_of_ _of_

Session not saved] - SeaDAS 7.2 (#)(-Jojix]

File Edit View Tools Layers Processing DataProcessing Analysis Info Window Help

@ FW Z2OCcI#A MY QA A ow\,

\HOS ATAN RGB i [S] LANDSAT RHOS ATAN RGB X

N
W

Aad il
X

Z A s ¥ [ [

X

Red (® Green (U Blue

Name: virtual_green

v

Unit: null 95%
Min: 0.186 LI
Max: 0.96 100%

Rough statistics!

CPIEF Yk

|
¥ Less Options
No-data colour:

Histogram matching: | None

«|

Source band: | virtual_green

</

Gamma non-linearit...

(Y]

Z =]

National Aeronautics and Space Administration

1

o

@ cColor Man..

@

[S] LANDSAT RHOS ATAN RGB

8868

[Pixel info

@ Geo-location a'x
Image-X Invalid pos. pixel
Image-Y Invalid pos. pixel
Longitude Invalid pos. degree
Latitude Invalid pos. degree

[ Bands (Products) a'x
rhos_443  Invalid pos.

rhos_561 Invalid pos.

rhos_655  Invalid pos.

e | @ a

_J Snap to selected pin

FELLP P

&
®
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Ejemplos de Herramientas para el
Monitoreo de HABs




El Monitoreo de Chl-a y SST Usando MODIS y Landsat 8

http://optics.marine.usf.edu/

UNIVERSITY OF USF Home | A-Z Index | Directory | myUSF
SOUTH FLORIDA .

Marine Science Home | USF St. Pete | Search

| |

Home
B Home | « Datos del color oceanico disponibles
+| People ’
fprojects 1 de MODIS y Landsat 8 para areas
* Caribbean | selectas
+| East Asia
e = » Datos del color oceanico derivados por
e | Martinique satélites para ubicaciones de boyas en
e i () virtual Buoy Products el Golfo de México y el Golfo Pérsico
+/| Virtual Buoy Products + Big Bend
+| Publications +/ Cape Cod
+| Events +| Central West Florida
+| Links +| Florida Keys
+| Contact ' +| Mobile Bay

+| North Persian Gulf
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Datos del Color Oceanico de Aqua y Terra MODIS
http://optics.marine.usf.edu/cgi-bin/optics data?roi=ECARIB&current=1/

UNIVERSITY OF USF Home | A-Z Index | Directory | myUSF
SOUTH FLORIDA

Marine Science Home | USF St. Pete | Search

- Eastern Caribbean Region & Data Description 2 Tips & Animate

Au +] 2017 + [ MODIST 14:50 GMT |

Su Mo Tu We Th Fr Sa

ERGB L3D Information FRGB L3D Information NFLH L3D Information SST L3D Information
Get Link Here GE® Get Link Here GE® Get Link Here GE © Get Link Here GE © Get Link Here GE®

S~ ——

Home

| People

| Projects

| Satellite Data Products
| Virtual Buoy Products

| Publications

| Events

| Links

| Contact

+ ()

. & el g ¢ et AN
AFAI L3D_RRC Information CI L3D_RRC Information FLH L3D_RRC Information RGB L3D_RRC Information
Get Link Here GE® Get Link Here GE® Get Link Here GE © Get Link Here GES
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El Monitoreo de Chl-a t SST Usando MODIS y Landsat 8

http://optics.marine.usf.edu/

Ubicaciones de Boyas en el Golfo de México y el Golfo Pérsico de Hu et al. (2014)

] i’ " North Persian Gulf Clickable Map x
. :
. ? h ‘ R RRRRRBRBBRRREESIERRRRRRmimaw. R
9 : < FI N 3\ | Click On Any Station »
A "*‘ gy AN, A e —
i r R g . o
NV Y = o "
1.\“ . ® ' o =SSO j ] e - 2 \\’
1. Coastal Bends B e ] Ny W ]
—ee 2. Galveston Bay N B ('-_ » | 7-‘
% r . & AT
P 3. Barataria-Terrebonng.uncn g"{r ) {"%% 3
5 4. Mobile Bay N
2. 5. Tampa Bay
6. Sarasota Bay
- Hypoxia buoys
7. Charlotte Harbor
.22 ,
B, Existing buoys that
R g malch design location
Continental shelf
L4 \

1 priority buoy transects
o« W 7
5 - Legend

Continental shelf

i - —
! secondary buoy transects - You will be redirected to the

125 625 0 125 250 375 500

Reference: Hu ei al. 2014, Satellite-based virtual buoy system to monitor coastal water quality, Opt. Eng. 2013;53(5):051402. doi:10.1117/1.0E.53.5.051402.
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Datos del Color Oceanico de MODIS

http://optics.marine.usf.edu/

En la Ubicacion de Una Boya en |la Bahia de Tampa

S ———

|

Station Name: TB 01 @ Tampa Bay Clickable Map

Latitude: 27.9002 Severe Positive Anomaly Current data = 2 st. dev. above climatology

Longitude: -82.5920

WG ETE T GG EA Current data = 1 st. dev. above climatology
Depth in Meters: 2.5

Current Imagery: [cgi-bin/optics_data?roi=CWFL&current=1 No Anomaly Current data within 1 st. dev. of climatology

The table below shows the current conditions (most recent weekly ) i
and monthly means) at station TB 01, derived from MODIS data. Also Vbl el e ERUElIA] Current data < 1 st. dev. below climatology
included are conditions for the current week and month from last

vear, as well as the long term means (climatologies). Severe Negative Anomaly Current data < 2 st. dev. below climatology

Current conditions which exceed one standard deviation from the
climatological mean are considered "anomalies" and are color coded.
Positive chlorophyll anomalies, for example, may indicate
phytoplankton bloom conditions at the station. Negative SST anomalies in winter might adversely affect several marine organisms (e.g., manatees, fish,
corals, and sea turtles).

This table is intended to provide a visual guide to current and developing conditions at this station. However, caution must be used in interpreting anomaly
data. Due to limitations of MODIS measurements, the normal climatological conditions for certain stations or time spans may not be fully characterized. As
such, truly anomalous conditions may not be identified. Alternatively, detected anomalies may actually be within the climatological norm.

Current week number 31 in the table below is 7/30/2017 through 8/5/2017, current month is July of 2017.

[ Product T Week T Mont | Weekly Last T Monthly La: T Weekly C 5y | Monthly C 3y |
SST (C°) | 27.56| 29.94 29.80 30.11 30.41 290.85

Chlorophyll-a (mg m™3) No Data 3.72 No Data 6.67 7.31 5.43
Turbidity (NTU) No Data 1.47 No Data 3.18 2.58 2.60
Secchi Disk Depth (m) No Data 1.91 No Data 1.51 1.12 1.44
Ka(488) (m™1) No Data 0.50 No Data 0.65 1.13 0.73
Light Penetration (%) No Data 28.32 No Data 19.17 5.62 15.43
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Cyanobacteria Assessment Network (CyAN)

(Red de Evaluacion de Cianobacterias)
https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan#decision%20support

* Un programa colaborativo entre la EPA, NOAA, NASAYy el
USGS

« Enfocado en un método temprano y uniforme de

identificacion de floraciones algales usando la | N
teledeteccion satelital de Landsat, Sentinel-2 y Sentinel-3 ..

« Desarrolla un sistema de apoyo a decisiones para partes ” g < v
intereadas

Se presentara mas informacion sobre CyAN en la semana 4 EEEREEIeae

Tap to mark of select a [+] moois

e
@Hme Al @qu e Ma
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Lake Erie HAB Tracker

https://www.qglerl.noaa.gov/res/HABs and Hypoxia/habTracker.html

* Un modelo de prondsticos basado en:
— Imagenes satelitales MODIS
— Informacion de prondsticos meteoroldgicos
— Corrientes modeladas como en el lago Erie
 Brinda:

— Mediciones de HABs basadas en la
recoleccion de muestras de agua in situ

— Pronosticos en tiempo casi real y de 5 dias en
cuanto a chl-a cianobacterial

National Aeronautics and Space Administration

&
Experimental Lake Erie Harmful Algal Bloom (HAB) Tracke

panal bolow shows tho cast Tr 2T

o panel descriptions b tho HA out

latost images, rofrosh you ho.

HAB Tracker forecast GLCFS nowcast & 5-day wind speed forecast

2017-08-09 14:00 EDT

: -
& “GLERL > CIGLRY™ ’&
Latest reported microcystins concentrations GLCFS nowcast & 5-day wave height forecast
2017-08-07
- ,/j‘
" &
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Lake Erie HAB Tracker

https://www.glerl.noaa.qov/res/HABs and Hypoxia/habTracker.html

Densidad Cianobacterial
Derivada por MODIS

Latest satellite-derived data used by the HAB Tracker

Sensors attached to satellites gather data, which is processed into the cyanobacterial index, an indicator of the abundance, or
biomass, of the cyanobacteria associated with HABs. Processed satellite imagery is provided by the NOAA HAB Operational
Forecasting System. The cyanobacterial index scale is converted to a cyanobacterial chlorophyll scale for use in the HAB Tracker, a
similar indicator of cyanobacterial abundance.

True-color satellite image of Lake Erie HABs extent analysis
2017-08-08 14:12 EDT ) 2017-08-08 13:00 EDT

: 374
100
15 80

o

=8
s 60
a|F 4

S
(3] 30
23
0

Latest HAB extent analysis from valid satellite imagery above used to

Latest usable (relatively cloud-free) satellite image of Lake Erie. For
additional satellite imagery of Lake Erie, visit the NOAA Great Lakes update the bloom location in the model.

CoastWatch webpage.

National Aeronautics and Space Administration

= ~ oo T

Photo Credit: NOAA GLERL
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NOAA Coast Watch

https://coastwatch.noaa.gov/cw html/index.html

") sz NOAA CoastWatch - OceanWaich = o o tiliza |la teledeteccion para entender

(301) 683-3335

y gestionar los océanos

 Ofrece monitoreo de HABs sobre los
océanos costeros

Field Observations

Emily's Post
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NOAA Coast Watch

https://coastwatch.noaa.gov/cw html/index.html

 Brinda informacion para multiples * Productos satelitales utilizados
areas costeras — Imagenes de color real

CoastWatch OceanWatch PolarWatch — Color Oceanico — Radiancias y
P 7 = Concentracion de Clorofila-a

— Temperatura Superficial Marina
— Altura Superficial Marina

— Salinidad Superficial Marina

— Vientos Superficiales Marinos

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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NOAA Coast Watch

https://coastwatch.noaa.gov/cw html/OceanColor.html

v Harmful Algal Bloom Monitoring and Forecasting in the Gulf of Mexico - 02/17

slg;r{l;ul Algal Bloom Monitoring and Forecasting in the Gulf of Mexico -

Harmful algal blooms are a common occurrence in the Gulf of Mexico. Red tide blooms of the neurotoxin
producing alga Karenia brevis are of particular concern. NOAA's National Ocean Service uses Coast Watch ocean
color data along with cell counts and other environmental information to produce a Harmful Algal Blooms
Observing System (HABSOS) and a Harmful Algal Bloom Operational Forecast System (HAB-OFS).

HABSOS is a combined data product distributed on an ArcGIS powered map. The system serves as a harmful
algal bloom data resource for managers, scientists and the public. CoastWatch data available for visualization in
HABSOS include chlorophyll-3 day composite data and chlorophyll anomaly data.

G =

¥

CoastWatch chlorophyll 3-day composite viewed on NOAA's HABSOS.

National Aeronautics and Space Administration

 Monitoreo de HABs basado en
satélites

 Usa datos de teledeteccion en
tiempo casi real de:

— MODIS Aqua
— VIIRS S-NPP
— OLCI Sentinel-3

Applied Remote Sensing Training Program
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Copernicus Marine Environment Monitoring Service

http://marine.copernicus.eu/

« Se combinan observaciones MODIS
y VIIRS para monitorear HABs en el:

Atlantico Norte
Océano Artico
Mar Baltico

Mar Negro

Mar Mediterraneo

National Aeronautics and Space Administration

COPERNICUS
MARIN k ¢

Providing PRODUCTS and

MARKETS &

NEWS

SCIENCE &
MONITORING

TRAINING &
EDUCATION

G LIS BENEFITS
ONLINE CATALOGUE
YOUR SEARCH

TYPE YOUR SEARCH

REGIONAL DOMAIN

All areas

PARAMETERS

TEMPORAL COVERAGE

From 1992-01-01 To 2017-08-26

| If checked, the search results will only
show prod

ining the whole selected

time range

PRODUCT WITH DEPTH LEVEL

undes by .
- the Eurepean Unico G)pemlcus

ABOUT
us

L

.. -

CATALOGUE PDF

SERVICES
PORTFOLIO

@ Found 151 products matching your criteria.

FIRSTVISIT?

Search terms

MONITORING SERVICE
S for all marine applications

SHORT-CUT
TO SERVICES

MY CART 0[ [

GLOBAL_ANALYSIS_FORECAST_PHY_001_024

GLOBAL OCEAN 1/12° PHYSICS ANALYSIS AND FORECAST UPDATED DAILY

MODEL e e o NN GLO
MLD SSH 3DUV SIT S SIUV SIC T bottomT ®
0.083 degree x 0.083 degree (50 depth levels)
From 2006-12-27 to Present
daily-mean, hourly-mean
Q] TR E we

GLOBAL_ANALYSIS_FORECAST_BIO_001_014

GLOBAL OCEAN BIOGEOCHEMISTRY ANALYSIS AND WEEKLY FORECAST

MODEL e o o X

XX

GLO

CHL 02 NO3 PO4 S| PHYC FE

®

0.5 degree x 0.5 degree (50 depth levels)

From 2012-01-01 to Present

PARTNERS &
STAKEHOLDERS

BENEFITS
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Servicios de Monitoreo de Floraciones de Algas en Tiempo Casi Real

en el Atlantico Norte
http://hab.nersc.no/

mcn’sc 4. Near Real-Time Algal Bloom Monitoring Service for North Atlantic e Basados en datos del color oceanico
del Copernicus Marine Environment
S =l . Monitoring Service

The latest weekly average of chlorophyll-a surface concentraion and sea surface temperature
from Copernicus Marine Environmental Service (CMEMS). Select layers in the uper-left corner of

the map.

Select date: 2017-08-14
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Resumen

* La teledeteccion ofrece una cobertura global continua con observaciones
consistentes comparado con las mediciones de puntos limitados de muestreo
en la superficie o en base a naves.

 Las observaciones opticas y casi infrarrojas de Landsat, Terra/Aqua MODIS,
SNPP VIIRS, Sentinel-2 MSI| y Sentinel-3 OLCI se usan operativamente para el
monitoreo cualitativo y cuantitativo de HABs (Chl, and SST)
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National Aeronautics and
Space Administration

ARSET

Applied Remote Sensing Training

http://arset.gsfc.nasa.gov
% @NASAARSET

iGracias!

La proxima semana:
Entendiendo las HABs en el Ambiente Costero

www.nasa.gov
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