Lab 4

Lab 4: ORDERING, DOWNLOADING, AND PROCESSING DATA

Objective: Get acquainted with the different kinds of satellite data:
e Where can | find them?

How do | access them?

What does this name mean?

Understand the differences in data levels.

This lab shows you where you can access data for your future projects. Explore
the sites and familiarize yourself with where and how you can order data.

Satellite data are available at different processing levels:
- Level 0 data are unprocessed instrument data
- Level 1A data are unprocessed instrument data with ancillary information
- Level 1B data are processed to sensor units (e.g., brightness temperature)
- Level 2 data are derived geophysical variables (e.g., chlorophyll concentration)
- Level 3 data are geophysical variables that are mapped on a grid.
- Level 4 data are model output or results from the analysis of (often multiple)
lower level products
- *You will mainly be using Level 2 and 3 data in this class
o More information can be found here:
= https://oceancolor.gsfc.nasa.gov/resources/docs/product-levels/
= https://www.earthdata.nasa.gov/learn/earth-observation-data-
basics/data-processing-levels

’ L3: Gridded and quality controlled ‘

L2: Products derived from L1B |

\ L1B: Geolocated and calibrated \

| L1A: Reconstructed, raw instrument data ‘

\ L0: Raw instrument data \



https://oceancolor.gsfc.nasa.gov/resources/docs/product-levels/
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/data-processing-levels
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/data-processing-levels
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Part I: Searching and Accessing Data

SeaWiFS data can be ordered from the OceanColor website at NASA's Goddard Space
Flight Center: https://oceancolor.gsfc.nasa.gov/ . Go to this website so you can see how
to download data in the future. From the landing page, either scroll down and click the
“Find Data” box, or click “Data > Find Data” in the upper toolbar to be redirected to
various data browsing tools. To search for data from the SeaWiFS mission, scroll down
to the box labelled “If you know the mission name...”. From here, we can select “File
Search”, “Level 3 & 4 Browser” or “Earthdata Search”. Earthdata search is a newer
feature from NASA, that will allow us to browse multiple data types and levels using the
same search functionality. The Level 3 & 4 Browser is a similarly useful tool that
specifically includes level 3 and 4 products. For now, select “Earthdata Search” to find
level 1 and 2 data.

Note: throughout this lab, | am going to demonstrate search tools using an example
search near Australia in 2013. Consider choosing your own spatial region and time
period for the search. This could be a nice way to explore a region/time period you are
interested in studying in your final project!

Level 1 and 2 data:

- When you first open Earthdata search, the site will offer you the option to take a
short “tour.” This is useful and highly recommended! The tour will show you
where search bars are located, how to navigate the map, and how to begin
searching for images

WELCOME TO EARTHDATA SEARCH!

Let’s start with a quick tour...

Get acquainted with Earthdata Search by taking our guided tour, where you'll learn
how to search for data, use the map, create your first project, and manage your
preferences.

If you want to skip the tour for now, it is always available by clicking ? at the top of the page.

D Don't show the tour next time | visit Earthdata Search

- After taking the tour begin by finding a level 2 image, using the filters at the left.


https://oceancolor.gsfc.nasa.gov/
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o First, open the “instruments” dropdown in the far-left menu and pick a
sensor. It may take a second for your selection (titled: “Matching
Collections”) to appear. In the example, | am selecting a MODIS image,
but you can choose any mission that has available level 2 data.

= NOTE: the small numbers to the right indicate available datasets
(“Collections”), not available images.

Q, Type to search for data m

B Temporal v || iZiSpatial v || = || W
Platforms %
Instruments A
AVHRR 1
CALIOP 1
Computer 2
CZCs 9
GOCI 2
HARP2 21
HawkEye 2
HICO 3
MERIS 34
© MoDIS 121
OClI 86
OCTS 17
OLCI 71
PRISM 2
SeaWiFS 27
SPEXone 18
VIIRS 156

= Side note: Look at all these other cool instruments available for
your final project datasets!!!
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o Next, collapse the instruments dropdown by clicking the up arrow, and
expand the “Processing Levels” dropdown. Note that levels 1-4 are
available through Earthdata search. For now, click “2 — Geophys.
Variables, Sensor Coordinates”

Q, Type to search for data m

E] Temporal v || i Spatial «

]
&

Y Filter Collections

Keywords A4
Platforms v
Instruments @EEEEED v
Organizations v

Processing Levels @FEESES A\

1 -Radiance 4

2 -Geophys. Variables, Sensor Coor... 16

3 -Gridded Observations 88
4 -Gridded Model Output 13
Data Format v

o After a second, your “Matching Collections” will update to only include
level 2 data.
= Again, the small number next to the processing level selection
indicates the number of matching datasets/collections, each of
which contain many images!

o We will now specify a date range using the “Temporal” dropdown menu at
the upper left, just under the search bar. Click “Temporal” then enter a
start date and end date for the search and click “Apply”.

= | am using the 1-week (8-day, midnight to midnight) period
beginning on Friday, May 17, 2013, and ending Saturday, May 25,
2013.
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CANADA

Q Type to search for data

H
&

‘ B Temporal v || i7i Spatial v

Start End

2013-05-17 00:00:00 2013-05-25 23:59:59

YYYY-MM-DD HH:mm:ss YYYY-MM-DD HH:mm:ss

Use a recurring date range

Apply Clear

o TIP: Next we are going to limit our search to a spatial region; this will
require looking at the map to the right of the filter/search tools. To give
yourself a little more space to view/draw on the map, click the tab to upper
right side of the “Matching Collections” panel. When you hover your cursor
over it, “Collapse panel” will appear. To bring your “Matching Collections”
panel back, just click this tab again.

3 mﬂ:;&:elan Biology Distributed ACtvVe AY-.. . g Matching Collections
ave Portal

. . . I Collapse panel | ]
h 8of8 1l Sort: Usage View: List
Q Type to search for data m |

Aqua MODIS Level-2 Regional Ocean Color (OC) Data, version 2022.0 ~>_
(] Temporal v || ili Spatial v |E| 1,483 Granules 2002-07-04 to Present é X @0®=
= MODIS (or Moderate-Resolution Imaging Spectroradiometer) is a key instrument - (;.HIN‘/\
£ Temporal <@ aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra's orbit around th...

Start: 2013-05-17 00:00:00 GEOSS - MODISA_L2_OC v2022.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC (i )

Stop: 2013.05-2523:59:50

Terra MODIS Level-2 Regional Ocean Color (OC) Data, version 2022.0

Y Filter Collections 1,474 Granules 2000-02-24 to Present # S209=

MODIS (or Moderate-Resolution Imaging Spectroradi ) is a key instrument
Keywords b4 aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra's orbit around th...
Platforms v GEOSS - MODIST_L2_0C v2022.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC o
Instruments v

Aqua MODIS Level-2 Regional Inherent Optical Properties (IOP) Data, version
Organizations v 2022.0

1,483 Granules 2002-07-04 toPresent @ X $O0®= Ny

MODIS (or Moderate-Resolution Imaging Spectroradiometer) is a key instrument

. aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra's orbit around th...

Processing Levels v { ) quaf )

GEOSS - MODISA_L2_IOP v2022.0 -NASA/GSFC/SED/ESD/GCDC/OB.DAAC (i ]
Data Format v T ’

o Let’s limit our search to a region. To begin, click the “Spatial” dropdown
just to the right of temporal. You will be given multiple different options for
drawing or setting boundaries of a search region:
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Type to search for data m
=0

E] Temporal « ‘ i"i Spatial v

@ Polygon

Temporal
B P B Rectangle

Start: 2013-05-1] ® Circle

. _N&_21
Stop: 2013-05-2! Q Point

[§ File (KML, KMZ,ESRI, ..) '
Y Filter Collectid I

o Feel free to experiment with different shapes. For this example, | will use
“rectangle”.
= “File” may be a useful feature for your later projects, if you have a
defined region of interest generated in an outside program (e.g. a
saved SeaDAS mask).

o After picking a spatial selection tool, use the tool to outline your region of
interest on the map to the right. If you need more map space, collapse the
“Matching Collections” Panel

= NOTE: the polygon, rectangle, and circle tools all require at least 2
clicks to draw a shape. Your first click starts the drawing, then you
can move your cursor around to get a preview of the shape. When
you are satisfied with the shape, click again to finalize the selection.

e Polygon requires multiple clicks, with each click at a vertex.
Click back on your original point to close the polygon.

e Rectangle uses your first click as a corner of the shape, and
your second sets the opposing corner.

e Circle uses your first click as the center of the shape, and
your second sets the radius.

o | have drawn a rectangle roughly centered on Australia:
= My first click was the northwest corner of the rectangle, and my
second was the southeast corner.
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OBDAAC (Ocean Biology Distributed Active Ar...

&2
d M Leave Portal

Q Type to search for data m

[ Temporal v || ili Spatial v || = W

“u Spatial Rectangle

SW: | -49.38838,97.40061

NE: -3.69613,164.63975

] Temporal

Start: 2013-05-17 00:00:00
Stop: 2013-05-25 23:59:59

Y Filter Collections

Keywords v

Platforms v

Instruments v

Organizations v

Projects

Processing Levels A
1-Radiance 4

2 -Geophys. Variables, Sensor Coor... 16
3 -Gridded Observations 88

INDONESIA

1000 mi

o If you need to modify your selection, you can tweak the bounds by editing
the numbers in the “Spatial” box. If you would like to fully redraw your
selection, click the garbage can icon on the right side of the “Spatial” box
in the toolbar, then repeat the step above to try again.

= NOTE: DO NOT CLICK the trash can in the upper right of the

toolbar (next to the three sliders icon) — this will delete all of your

selections so far.

o When you are happy with your spatial selection, take a look at available
datasets by expanding the “Matching Collections” panel once again:

OBDAAC (Ocean Biology Distributed Active Ar...

P
a K1 Leave Portal

Q, Type to search for data

: Expand panel | ]

] Temporal +

i_i Spatial «
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o You should see “collections” of “granules” (images) in your region. If you
do not see any images, make sure your chosen sensor was active during

your selected date range.

= For example: SeaWiFS stopped collecting data in 2010, so no
granules will appear for this sensor if you are searching in 2013.

LB

fr
d K1 Leave Portal

Q, Type to search for data

». OBDAAC (Ocean Biology Distributed Active Ar...

8 Matching Collections

Showing 8 of 8 matching collections

[ Temporal ~ || i Spatial

i

1A spatial Rectangle
SW: | -49.38838,97.40061
NE: | -3.69613,164.63975
£ Temporal
Start: 2013-05-17 00:00:00

Stop: 2013-05-25 23:59:59

Y Filter Collections

Keywords

Platforms

Instruments

Organizations

Projects

Processing Levels
1-Radiance

N

4

2 -Geophys. Variables, Sensor Coor... 16

3 -Gridded Observations

88

Agua MODIS Level-2 Regional Ocean Color
(OC) Data, version 2022.0

128 Granules 2002-07-04 to Present &
o 20%9=

MODIS (or Moderate-Resolution Imaging
Spectroradiometer) is a key instrument aboard

the Terra (EOS AM) and Aqua (EOS PM)
satellites. Terra's orbit around the Earth is time...

GEOSS+MODISA_L2_0C v2022.0 -NASA/GSFC/...

Terra MODIS Level-2 Regional Ocean Color
(OC) Data, version 2022.0

130 Granules 2000-02-24 to Present &
# S09=

MODIS (or Moderate-Resolution Imaging
Spectroradiometer) is a key instrument aboard

the Terra (EOS AM) and Aqua (EOS PM)
satellites. Terra's orbit around the Earth is time...

GEOSS+MODIST_L2_0C v2022.0 -NASA/GSFC/...

Aqua MODIS Level-2 Regional Inherent Optical
Properties (IOP) Data, version 2022.0

128 Granules 2002-07-04 to Present &b

Looking for more collections?
Leave the OBDAAC Portal

Snertraradiameter) ic a kev instritmant ahnard

n

A Subscriptions

o Scroll through and look at each collection. There will be a short description
of the data included in the granules. Select a collection. For this example, |
am selecting the Aqua-MODIS Level-2 Regional Ocean Color (OC) Data,
version 2022.0 dataset. 128 granules (or images) overlap my selected
region, during the date range | chose.
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o After clicking on a collection, | can see the granules (images) in that
collection and have the option to download individual files, or the entire

collection.

& OBDAAC (Ocean Biology Distributed Active Ar...

d B Leave Portal

Q, Type to search for data

Search Results (8 Collections)

Aqua MODIS Level-2 Regional Ocean Color :

(OC) Data, version 2022.0

E] Temporal «

{71 Spatial «

—
-—
—

11 Spatial | Rectangle

SW:| -49.38838,97.40061

NE:| -3.69613,164.63975

E] Temporal

Start: 2013-05-17 00:00:00
Stop: 2013-05-25 23:59:59

Showing 20 of 128 matching granules =

Y Filter Granules Clear Filters

Granule Search

Granule ID(s) @

Temporal

Start

YYYY-MM-DD HH:mm:ss

AQUA_MODIS.20
130525T080500.
L2.0C.nc

2013-05-25 08:05:00

END
2013-05-25 08:09:59

&,

AQUA_MODIS.20
130525T063500.
L2.0C.nc

2013-05-25 06:35:00

END
2013-05-25 06:40:00

&

AQUA_MODIS.20
130525T062500.

1200 ne

a

AQUA_MODIS.20 :
130525T080001.
L2.0C.nc

2013-05-25 08:00:01
END

2013-05-25 08:04:59

&

AQUA_MODIS.20 :
130525T063000.
L2.0C.nc

2013-85-25 06:30:00

END
2013-85-25 06:34:59

2

AQUA_MODIS.20
130525T062°2"

1900 ne Search Time: 0.4s

ees

2, Download All 128



Lab 4 10

o The map will also update to show a preview of the granules in the selected
collection (I have minimized the ribbon for a better view here). NOTE: not
all images in your selection are shown on the map — just the first 20 by
default. If you scroll down through the collection, more images will appear
on your map.

@2 OBDAAC (Ocean Biology Distributed Active Ar...
0 1 Leave Portal

Q, Type to search for data

Visualization Layers

£ Temporal v || i} Spatial v || = W Chlorophyll a (L2) x
®

“u Spatial Rectangle <0.0100 mg/m? >=20.000 mg/m3

Photosynthetically Available Radiation (L2) o]

SW:| -49.38838,97.40061

NE: -3.69613,164.63975

£} Temporal

Start: 2013-05-17 00:00:00
Stop: 2013-05-25 23:59:59

Y Filter Granules Clear Filters

Granule Search Mg

0.0 - 0.3 einstein/m?/day

>= 76.2 einstein/m?/day

Granule ID(s) @

Temporal

Start

YYYY-MM-DD HH:mm:ss

= Note that the map is showing Chlorophyll a, and the PAR layer is
hidden in this image
o If you run your cursor over the image, you will see individual granules
(images) outlined in light green. You can click on any particular granule,
and the datafile associated with that image will be selected in the
expandable ribbon as well.
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Now that we are looking at individual files, this is a good time to talk about
Filename conventions for satellite images. You can tell a lot about an image
from the file name! For level 2 files, naming conventions follow this pattern:
sensor_satellite_ttt.yyyymmddThhmmss.L2.ppp.nc, where:
o Sensor_satellite = SEASTAR_SEAWIFS, AQUA_MODIS, etc.
o ttt = optional data type identifier (GAC, LAC etc.)
o yyyymmddThhmmss = year, month, day, ‘T’, hour, minute, second of first
scan line
o L2 =level 2 image
o ppp = product identifier (OC for ocean color, SST for sea surface
temperature or IOP for inherent optical properties)
o more information: https://oceancolor.gsfc.nasa.gov/resources/docs/filenaming-
convention/
For example, we can tell the following about the file:
MODISA_L2_0OC_AQUA_MODIS.20130525T080500.L2.0C.nc
o MODIS Aqua Product
o May 25, 2013, GMT Time 08:05:00
o Level 2
o Ocean Color Image
o .nc indicates the file format netCDF4

Scan the data that are available. Don'’t forget that there may be more scenes
than are shown. You can show more images by scrolling down through the list
You can download files 1 by 1 by clicking the “Download Granule Data” button at
the bottom of the thumbnail

AQUAMODIS.20  ;

130523T032501.L

2.0C.nc

2013-05-23 03:25:01

rs Download granule data

&,

You could also order all files in your search at once by clicking the blue
“‘Download All” button (which can be a lot, and will take a lot of disk space and a
long time to download and process)


https://oceancolor.gsfc.nasa.gov/resources/docs/filenaming-convention/
https://oceancolor.gsfc.nasa.gov/resources/docs/filenaming-convention/
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- Alternatively (AND LIKELY THE BEST OPTION): You can add granules to a
project, then download the project in one go. To add a granule to a project, click
the green plus icon next to the download button on the thumbnail.

AQUA_MODIS.20  ;

130525T063500.
L2.0C.nc

2013-05-25 06:35:00

it Add granule to project a0

N2

o NOTE: as soon as you add a granule to your project, the green plus
converts to a red minus. If you no longer want a granule in your project,
just click this button to remove it

AQUA_MODIS.20 :

130525T063500.
L2.0C.nc

Remove granule from

project

o NOTE 2: as soon as you add a granule to a project, the “Download All”
button swaps to “Download” and will just download the granules you have
added to your project.
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AQUA_MODIS.20 : AQUA_MODIS.20 :
130525T063500. 130525T063000.
L2.0C.nc L2.0C.nc
!
2013-05-25 06:35:00 2013-05-25 06:30:00
END END
2013-05-25 06:40:00 2013-05-25 06:34:59
- N2 S

AQUA_MODIS.20 AQUA_MODIS.20 :

130525T062500. 130525706284 )
Search Time: 0.4s
| 20 nr |

- Find a couple of images you like, add them to a project, and click “Download”

"o

- This will open a new page where you are able to customize your download
options. Because satellite datasets can be quite large, there are options to
extract data from your selected granules (to shrink file size) and multiple different
download methods available to you.

- Your first option will be “Choose how you want to download your data”

o You will have the option to customize your data with Harmony — usually this
means “Extracting” your data to fit the subset you specified in your original
search.

= Earthdata shows you all images/granules that overlap any part of
your search. Harmony/Extraction will trim the image to just your
selected spatial and temporal range and allows you to select a
subset of variables to download.

= This can be useful for very large granules, or datasets that include
many unneeded variables, and helps to keep disc size down and
download speeds high.

o Because we are only downloading a few images with relatively few
variables, | am going to select “Download all data”

o Note: depending on the granules you use in your final project,
Harmony/Extraction may be a useful tool. If you have questions about
extraction, ask!
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Aqua MODIS Level-2 Regional Ocean Color (OC) Data, version 2022.0

Edit Options :

© choose how you want to download your data

Customize with Harmony

Select a Harmony service to customize options

Download all data

Direct download of all selected data

9 Select a service and customize options

No customization options are available for the selected access
method.

Collection 1 of 1 m

Click “Done” and you will see a preview of the images in your project. | selected 3
granules along the eastern coast of Australia



Lab 4 15

Q@ Back to Search

Untitled Project

3 Granules 1Collection 153.8 MB @

Aqua MODIS Level-2 Regional Ocean Color
(OC) Data, version 2022.0

3 Granules Est. Size 153.8 MB

£ Edit Options

INDONESIA

Click “Edit Options” to select options for each
collection in your project.

Y, Download Data

- If the preview looks correct, click “Download Files”
- This will open a new page that gives you options for how you would like to
complete the download
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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/6043435443 or the Download Status and History page.

Aqua MODIS Level-2 Regional Ocean Color (OC) Data, version 2022.0 ~
STATUS ACCESS METHOD GRANULES
Complete (100%) Download 3 Granules

Updated: 01-26-2026 12:59:22 am

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

Retrieved 3 files for 3 granules

100%

RALIIGELESEEN 2 Expand

https://obdaac-tea.earthdatacloud.nasa.gov/ob-cumulus-prod-public/AQUA_MODIS.20130525T030500.L2.0C.nc
https://obdaac-tea.earthdatacloud.nasa.gov/ob-cumulus-prod-public/AQUA_MODIS.20130525T031000.L.2.0C.nc
https://obdaac-tea.earthdatacloud.nasa.gov/ob-cumulus-prod-public/AQUA_MODIS.20130525T031500.L2.0C.nc

If you click “Download Files”, this will prompt you to download a utility that will
then allow you to directly download your files. You only have to download this
utility once, and it makes image downloads quite straightforward. We recommend
using it!
Alternatively, you can download your files by copying the listed URL(s) into your
address bar, one at a time. After you paste the URL into your address bar, the
file will begin to download.
o There are several other ways to download the files, especially if you are
on Mac/Linux. See
https://oceancolor.gsfc.nasa.gov/data/download methods/, and select the
“‘Download Methods” tab for additional details
= My personal preferred method is to use curl from the terminal:
®* curl -OLn -b ~/.urs cookies -c ~/.urs cookies “URL”
Once you have successfully downloaded your selected images, move them to a
new directory and save them for later. We will come back to these!

Level 3 data:
Go back to the OceanColor website and under “Find Data” this time navigate to “Level 3

&4

Browser”. Select your desired product, timescale, and resolution. To download data,

click on the thumbnail of the image you want, and select “SMI” (standard mapped
image) or “Bin” (binned). For this class, mapped SMI files will be easiest to work with. If

you

just want the image (no data) select “Images”.


https://oceancolor.gsfc.nasa.gov/data/download_methods/
https://oceancolor.gsfc.nasa.gov/
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Accessing SST data:

There are multiple SST products you can use for your final projects. We discussed
AVHRR extensively in class, but that mission ended in 2023. GHRSST MUR is a very
high-resolution Level 4 option, and NOAA/NCEI OISST is a slightly lower resolution
Level 4 product that is a bit easier to work with.

NOTE: You don’t need to order anything now, this is a reference for your future projects

AVHRR Data — Mission ended in 2023:
http://www.nodc.noaa.gov/SatelliteData/pathfinderdkm/

GHRSST Level 4 MUR (multiscale ultrahigh resolution (0.01 degree), multi sensor):
https://podaac.jpl.nasa.gov/dataset/ MUR-JPL-L4-GLOB-v4.1

Optimally Interpolated SST data (OISST, 0.25 degree resolution):
http://www.esrl.noaa.gov/psd/data/gridded/data.noaa.oisst.v2.highres.html
OISST is also available from Earthdata/through PO.DAAC:
https://podaac.jpl.nasa.qgov/dataset/AVHRR OI-NCEI-L4-GLOB-v2.1

MODIS SST data:
- From Earthdata Search, you can download SST images the same was as ocean
color images above. You simply scroll through the MODIS Collections until you
fir‘1d the SST products:

- - - 1
OBDAAC (Ocean Biolegy Distributed Active Ar... 6 Matching Collections :
X Leave Portal

Showing 6 of 6 matching collections Sort: Usage View: List
Q Type to search for data S

instrument aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra,.,

GEOSS - MODIST_L2_SST vR2019.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC (]

Spatial Rectangle o
1 spat g (@D Terra MODIS Level-2 Regional 4um Nighttime Sea Surface Temperature .

‘ [ Temporal » || i:: Spatial v

(SST4) Data, version R2019.0
sw:| -49.38838,97.40061
147 Granules 2000-02-24 to Present &% XX @#0®= iy

NE:| -3.69613,164.63975 MODIS (or Moderate-Resolution Imaging Spectroradiometer) is a key
instrument aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra...

& Temporal ( lﬁD GEOSS - MODIST_L2_SST4 vR2019.0 - NASA/GSF C/SED/ESD/GCDC/0B.DAAC (i ]
Start: 2013-05-17 00:00:00
MODIS Level-Regional Regional 1ium Day/Night Sea Surface
Stop: 2013-05-25 23:59:59 Aqua .
P Temperature (SST) Data, version R2019.0
Biosphere 1 259 Granules 2002-07-04to Present &% I $O0®=
QOceans 6 MODIS (or Moderate-Resolution Imaging Spectroradiometer) is a key
instrument aboard the Terra (EOS AM) and Agua (EOS PM) satellites. Terra...
Platforms ~
GEOSS - MODISA_L2_SST vR2019.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC (i ]
Space-based Platforms 6
Instruments W Aqua MODIS Level-2 Regional 4um Nighttime Sea Surface Temperature
Oraanizati (SST4) Data, version R2019.0
rganizations v
g 119 Granules 2002-07-04 to Present & Xt @#0®= I
Projects MODIS (or Moderate-Resolution Imaging Spectroradiometer) is a key
instrument aboard the Terra (EOS AM) and Aqua (EOS PM) satellites. Terra...
Processing Levels A
GEOSS-MODISA_L2_SST4 vR2019.0 - NASA/GSFC/SED/ESD/GCDC/OB.DAAC @
1-Radiance 3
2 -Geophys. Variables, Sensor Coor... 13 i i
Bl Looking for more collections? Leave the OBDAAC Portal
3 -Gridded Observations 86
4 -Gridded Model Output 13

A Subscriptions


http://www.nodc.noaa.gov/SatelliteData/pathfinder4km/
https://podaac.jpl.nasa.gov/dataset/MUR-JPL-L4-GLOB-v4.1
http://www.esrl.noaa.gov/psd/data/gridded/data.noaa.oisst.v2.highres.html
https://podaac.jpl.nasa.gov/dataset/AVHRR_OI-NCEI-L4-GLOB-v2.1
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Accessing other data:

The new SeaDAS is an ‘add-on’ to SNAP (http://step.esa.int/main/toolboxes/snap/ ,
formerly known as BEAM https://bcdev.github.io/beam/about.html ), an open-source
toolbox for viewing, analyzing and processing remote sensing data, made available by
the European Space Agency. SeaDAS can easily read most files in netCDF or HDF
format.

Here are some examples of L3 data products available and where you can find them:

SSM/I Sea Ice Concentration:

- Climate Data Record (CDR) - Long term time series using a combination of
algorithms updated every 3 months stretching back to 1978:
https://nsidc.org/data/g02202/versions/6

- Near Real Time (NRT) - Data from the most recent 3 months, designed to fill the
temporal gap between CDR updates:
https://nsidc.org/data/g10016/versions/4

Aquarius Wind Speed:
https://podaac.jpl.nasa.gov/dataset/AQUARIUS L3 WIND SPEED SMIA 7DAY V5

AVISO Level 4 Absolute Dynamic Topography
https://podaac.jpl.nasa.gov/dataset/AVISO L4 DYN TOPO 1DEG 1MO?ids=Measure
ment:ProcessinglLevel:DataFormat&values=Sea%20Surface%20Topography:*4*:NETC
DF

Sea Surface Height from Copernicus
https://data.marine.copernicus.eu/product/SEALEVEL GLO PHY L4 NRT 008 046/d

escription

Aquarius Sea Surface Salinity
https://podaac.jpl.nasa.gov/Aquarius?tab=mission-objectives&sections=about%2Bdata

Ocean Surface Current Analysis (OSCAR)
https://podaac.jpl.nasa.gov/dataset/OSCAR L4 OC third-deg

National Centers for Environmental Prediction (NCEP) Surface Data
http://www.esrl.noaa.gov/psd/data/gridded/data.ncep.reanalysis2.surface.html

You can find many different satellite products easily at PO.DAAC (Physical
Oceanography Distributed Active Archive Center). You can filter for data product,
collection, level, and/or datatype (remember .nc, .netcdf, or .hdf tend to work best with
this version of SeaDAS)

Supported Instruments
This following table lists the data product formats which are supported by BEAM


http://step.esa.int/main/toolboxes/snap/
https://bcdev.github.io/beam/about.html
https://nsidc.org/data/g02202/versions/6
https://nsidc.org/data/g10016/versions/4
https://podaac.jpl.nasa.gov/dataset/AQUARIUS_L3_WIND_SPEED_SMIA_7DAY_V5
https://podaac.jpl.nasa.gov/dataset/AVISO_L4_DYN_TOPO_1DEG_1MO?ids=Measurement:ProcessingLevel:DataFormat&values=Sea%20Surface%20Topography:*4*:NETCDF
https://podaac.jpl.nasa.gov/dataset/AVISO_L4_DYN_TOPO_1DEG_1MO?ids=Measurement:ProcessingLevel:DataFormat&values=Sea%20Surface%20Topography:*4*:NETCDF
https://podaac.jpl.nasa.gov/dataset/AVISO_L4_DYN_TOPO_1DEG_1MO?ids=Measurement:ProcessingLevel:DataFormat&values=Sea%20Surface%20Topography:*4*:NETCDF
https://data.marine.copernicus.eu/product/SEALEVEL_GLO_PHY_L4_NRT_008_046/description
https://data.marine.copernicus.eu/product/SEALEVEL_GLO_PHY_L4_NRT_008_046/description
https://podaac.jpl.nasa.gov/Aquarius?tab=mission-objectives&sections=about%2Bdata
https://podaac.jpl.nasa.gov/dataset/OSCAR_L4_OC_third-deg
https://podaac.jpl.nasa.gov/dataset/OSCAR_L4_OC_third-deg
http://www.esrl.noaa.gov/psd/data/gridded/data.ncep.reanalysis2.surface.html
https://podaac.jpl.nasa.gov/cloud-datasets
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using the reader modules provided in the standard installation. Information about
the access to these products is given at http://www.brockmann-
consult.de/beam/doc/help/general/BeamDataSources.html

Instrument Platform Formats
MERIS L1b/L2 Envisat Envisat N1
MERIS L3 Envisat NetCDF
AATSR L1b/L2 Envisat Envisat N1
ASAR Envisat Envisat N1
ATSR L1b/L2 ERS Envisat N1, ERS
SAR ERS Envisat N1
OLCIV Sentinel-3 NetCDF/SAFE
SLSTRY Sentinel-3 NetCDF/SAFE
MSID Sentinel-2 JPEG2000/SAFE
CHRIS L1 Proba HDF4

AVNIR-2 L1/L2 ALOS CEOS

PRISM L1/L2 ALOS CEOS

MODIS L2 Aqua, Terra HDF4
AVHRR/3 L1b NOAA-KLM NOAA, METOP
MSS Landsat 1-5 GeoTIFF

™ Landsat 4 GeoTIFF

™ Landsat 5 GeoTIFF, FAST
ETM+ Landsat 7 GeoTIFF

OLI, TIRS Landsat 8 GeoTIFF

SPOT VEGETATION SPOT HDF

19



Lab 4 20

A Note on Earthdata Search: You can use Earthdata Search to find all types of NASA
data — including SST, ocean color, and many of the other products listed above!

- Throughout the first part of this lab, we have been using Earthdata search to find
ocean color data (primarily by searching OB.DAAC — The Ocean Biology
Distributed Active Archive Center).

- NASA has been working over the past few years to make multiple DAACs
accessible through Earthdata Search (including PO.DAAC and others)

o For more information on Earthdata and NASA’s web unification project,
see here: hitps://www.earthdata.nasa.gov/about/web-unification-project

- If you opened Earthdata search through the ocean color website, you are only
searching OB.DAAC. To search all available DAACS, click “Leave Portal” in the
upper left corner, above the search bar:

m#2 | EARTHDATA SEARCH Find a DAAC -

Showing 6 of 6 matching col
Q, Type to search for data Search |emperature (s 1] Data,

158 Granules 2000-02-i

MODIS (or Moderate-Resc
instrument aboard the Ter

£y Temporal || i Spatial » || = |}

1A Cratial Rertanola |'{'|=|\|

- Your temporal and spatial boundaries will be preserved, but you will gain
access to far more instruments and collections as datasets from other DAACs
are made available by the search:



https://www.earthdata.nasa.gov/centers/ob-daac
https://www.earthdata.nasa.gov/about/web-unification-project
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EARTHDATA SEARCH

naka

Q, Type to search for data

Find a DAAC ~

44 Matching Collections

£ Temporal ~ || il Spatial v || = || @
1 Spatial | Rectangle (@}
SW: -49.38838,97.40061
NE:| -3.69613,164.63975
£} Temporal 'Cj'
Start: 2013-05-17 00:00:00
Stop: 2013-05-25 23:59:59
Instruments ~
Showing Top 50 View All
ACRIM 2
AIRS 34
Altimeter 2
AMR 3
AMSR2 8
AMSR-E 3
AMSU-A 8
Aquarius_Radiometer 3
ASCAT 9
ASTER 7
ATMS 9
Beidou P 37
CALIOP 26
CERES-FM1 2
CERES-FM2 2
el i -

Showing 20 of 44 matching collections Sort: Usage View: List

MODIS/Terra Land Surface Temperature/Emissivity 5-Min L2
Swath Tkm V061

217 Granules 2000-02-24 to Present & ¥t 1N

The MOD11_L2 Version 6.1 swath product provides per-pixel Land
Surface Temperature and Emissivity (LST&E) with a pixel size o...

GEOSS+«MOD11_L2 v061 -LP DAAC (i ]

MODIS/Aqua Cloud Mask 5-Min Swath 1000 m

260 Granules 2002-07-04 to Present b 3% &O0% R
L]

The MODIS-VIIRS Cloud Mask (MVCM) is designed to facilitate
continuity in cloud detection between the MODIS (Moderate...

GEDSS - CLDMSK_L2_MODIS_Aqua vl -NASA/GSFC/SED/ESD/HE... @

MODIS/Aqua Land Surface Temperature/Emissivity 5-Min L2
Swath Tkm V061

219 Granules 2002-07-04 to Present & X% K

The Aqua Moderate Resolution Imaging Spectroradiometer
(MODIS) Land Surface Temperature/Emissivity 5-Minute...

GEOSS -MYD11_L2 vO61 -LP DAAC (i ]

MODIS/Aqua Land Surface Temperature/3-Band Emissivity 5-
Min L2 Tkm V061

163 Granules 2002-07-04 to Present & XX I =

The MYD21 Version 6.1 Land Surface Temperature and Emissivity
(LST&E) swath data product is produced daily in five minute...

GEOSS -MYD21 v061 -LP DAAC (i ]

MONIS/Tarra Tharmal Anamaliae /[Fira 5-Min | 7 Swath Tlm

A Subscriptions

When searching all DAACs the sheer number of datasets can be a little

overwhelming. Keyword search filters are a super helpful tool that can really
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narrow down the collections you need to scroll through. For example, here | have
selected Level 4 Sea Surface Temperature data using the Keyword and
Processing Levels filters, and NCEI OISST is the first collection suggested:
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s | EARTHDATA SEARCH

Find a DAAC -

Q, Type to search for data

‘ B Temporal «

Features
Keywords (EEEESCE
B Oceans

Ocean Temperature

Sea Surface Temperature

Atmosphere

Climate Indicators

Platforms
Instruments
Organizations

Projects

Processing Levels (QEEEEE

3 -Gridded Observations
4 -Gridded Model Output

Data Format

Search
i} Spatial ~ = jmj

A4

A

Blended Sea Surface Temp... 5
Foundation Sea Surface Te... 1
Foundation Sea Surface Te... 2

Sea Surface Foundation Te... 2

3
3

13 Matching Collections i
Showing 13 of 13 matching collections Sort: Usage View: List
GHRSST Level 4 AVHRR_OI Global Blended Sea Surface Temperature ?
Analysis (GDS2) from NCEI 7

3,690 Granules 2016-01-01to Present 4 Xt #O® W Jiy

A Group for High Resolution Sea Surface Temperature (GHRSST) global Level
4 sea surface temperature dataset is produced daily on a 0.25 degree grid at...

GEOSS - AVHRR_OI-NCEI-L4-GLOB-v2.1 v2.1 -NASA/IPL/PODAAC

GHRSST Level 4 MW_IR_OI Global Foundation Sea Surface Temperature .
analysis version 51from REMSS -

——
8,653 Granules 2002-06-01to Present b ¥t R I

A Group for High Resolution Sea Surface Temperature (GHRSST) global Level
4 sea surface temperature analysis produced daily on a 0.09-degree grid at...

rean Sea High ion SST L4 Analysis 1/16deg Resolution -
6,612 Granules 2007-12-31to Present db ¢ I R
CNR MED Sea Surface Temperature provides daily gap-free maps (L4) at
0.0625deg. x 0.0625deg. horizontal resolution over the Mediterranean Sea....

GEOSS-0ISST_HR_NRT-GOS-L4-MED-v2.0 v2.0 -NASA/JPL/PODAAC o

GHRSST Level 4 MW_OI Global Foundation Sea Surface Temperature
analysis version 5.1from REMSS

10,265 Granules 1997-12-31 to Present s X% I
A Group for High Resolution Sea Surface Temperature (GHRSST) global Level
4 sea surface temperature analysis produced daily on a 0.25-degree grid at...

A Subscriptions ‘—

v25.4.2-9 - SearchTime: 1.1s - NASA Official: Doug Newman - FOIA - NASA Privacy Policy - USA.gov
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- Similarly, if you know what dataset you are looking for, type it into the search bar!

Here | am using an “Oceans” Keyword filter and then have typed “MUR

”
|

search bar. The GHRSST MUR dataset is the first result:

s | EARTHDATA SEARCH

Find a DAAC ~

Q MUR Search

‘ i7i Spatial v || = 0]
Y Filter Collections

‘ B Temporal v

L

Features
Keywords @EEESES]
Oceans

Coastal Processes
Ocean Chemistry
Ocean Circulation
Ocean Optics
Ocean Temperature
Ocean Winds
Salinity/Density
Sea Ice
Sea Surface Topography
Agriculture
Atmosphere

Biosphere

v
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15 Matching Collections : H

Showing 15 of 15 matching collections Sort: Usage View: List I

GHRSST Level 4 MUR Global Foundation Sea Surface Temperature Analysis
(v4.)

8,654 Granules 2002-05-31toPresent @ XX ©O®R
A Group for High Resolution Sea Surface Temperature (GHRSST) Level 4 sea

surface temperature analysis produced as a retrospective dataset (four day...

GEOSS * MUR-JPL-L4-GLOB-v4.1 v4.1 -NASA/JPL/PODAAC

GHRSST Level 4 MUR 0.25deg Global Foundation Sea Surface Temperature
Analysis (v4.2)

8,562 Granules 2002-08-31toPresent @ X OO R W

A Group for High Resolution Sea Surface Temperature (GHRSST) Level 4 sea
surface temperature analysis produced as a retrospective dataset at the JPL...

GEOSS - MUR25-JPL-L4-GLOB-v04.2 v4.2 - NASA/JPL/PODAAC
Daily NeurOST L4 Sea Surface Height and Surface Geostrophic Currents
5,459 Granules 2010-01-O1toPresent @ XX ®O® R

This Daily NeurOST Level 4 Sea Surface Height and Surface Geostrophic
Currents analysis product from the University of Washington and JPL was...

GEOSS * NEUROST_SSH-SST_L4_V2024.0 v2024.0 -NASA/JPL/PODAAC

nto the
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- Finally, if you want to learn more about the various DAACs and data available at
each, click “Find a DAAC” above the search bar, and select your preferred

DAAC:

%35 | EARTHDATA SEARCH

Q, Type to search for data

£ Temporal « || i:: Spatial =

1A Spatial | Rectangle
SW:| -49.38838,97.40061

NE:| -3.69613,164.63975

£ Temporal
Start: 2013-05-17 00:00:00
Stop: 2013-05-25 23:59:59

Instruments QEEEEET]

Showing Top 50

Find a DAAC ~

AsSDC

ASF DAAC
CDDIS

GES DISC
GHRC DAAC
LAADS DAAC
LP DAAC
NSIDC DAAC
OB.DAAC
ORNL DAAC
PO.DAAC

SEDAC

View All GEOS

- This will open a landing page for that specific DAAC in a new tab (the OB.DAAC
page should look familiar). At these landing pages, you can learn more about
datasets available from each DAAC and open DAAC-specific Earthdata search

features, similar to the OB.DAAC searches we were conducting earlier in the lab.
Feel free to explore the various DAACs as you consider your final project ideas!

o Some particularly useful DAACs for Ocean Research:
= OB.DAAC - Ocean Biology
= PO.DAAC - Physical Oceanography
= NSIDC DAAC — National Snow and Ice Data Center

Getting Credit for this Lab:

To get credit for this lab, we are going to make you practice for your final projects. Open

at least two of the level 2 images you downloaded earlier from Earthdata Search.

Create a mosaic of these images, display a data band from the mosaic, add a land
mask, gridlines, and a color bar, then save a picture of your scene (using the same
method we used to save an image in lab 1 — right click > Export view as image > full

scene).

Please attach the image to an email, and send to Prof. Arrigo arrigo@stanford.edu

If you have any questions, do not hesitate to ask!



https://oceancolor.gsfc.nasa.gov/
mailto:arrigo@stanford.edu

