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CoastWatch provides several services to access data

ERDDAP Data Service 

● Covered in the tutorials and presentations of our introductory 

satellite data course on the CoastWatch Training Website

→ HTTPS and THREDDS Data Services are also available

● Not all datasets are available through ERDDAP

● Some workflows are better suited to HTTPS or THREDDS

https://coastwatch-training.github.io/tutorials/software.html
https://coastwatch-training.github.io/lectures/#cg-introduction-to-erddap
https://coastwatch-training.github.io/
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What We’ll Cover

Why Pick One Data Service Over Another?

Finding Data with the CoastWatch Central Website

Working with the HTTPS Data Server

Working with the THREDDS Data Server

Live Demonstrations: HTTPS & THREDDS Workflows

Do It Yourself: Explore Additional Examples

https://coastwatch-training.github.io/tutorials/codegallery.html#cg-access-data-from-https
https://coastwatch-training.github.io/tutorials/codegallery.html#cg-access-data-from-thredds
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Compare Features to Select Service to Use
Feature HTTPS THREDDS ERDDAP

Primary Use Single or bulk downloads Automated pipelines Automated pipelines, 
visualizations, & format conversion

Data Awareness No: Sees a file as a string of 

binary bytes

Yes: Reads internal headers & 

metadata

Yes: Reads internal headers & 

metadata

Subsetting No: Download the entire 

file

Yes: Select variables, time, & 

area

Yes: Select variables, time, & area

Aggregation No: Files remain isolated Yes: Virtual continuous dataset Yes: Virtual continuous dataset

Gridded (L3) and 
Swath (L2) Data 

Yes: Serves L3 & L2 Yes: Serves L3 & L2 No: Only L3

Output Formats No: Original format No: Original format  Yes: Convert to many formats 
(.csv, .json, .nc, .mat, etc.)
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Find Data with the CoastWatch Central Search Tool



Department of Commerce | National Oceanic and Atmospheric Administration| NOAA.gov  9

HTTPS Workflow: Downloading Data

1st Objective: Download a single NetCDF file from an HTTPS Server

Specify HTTPS file URL

Create local download directory

Download the NetCDF file

Save it locally
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HTTPS Workflow: Automating Downloads

2nd Objective: Download many files without selecting them

Specify the years and months to download

Scrape the HTTPS directory listing for available NetCDF files

Filter file URLs by desired year and month

Download and organize them into folders automatically
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What is OPeNDAP?

OPeNDAP (Open-source Project for a Network Data Access Protocol) is 

a web service that provides remote access to scientific datasets. 

Instead of downloading NetCDF files, OPeNDAP allows Python, R, and 

other applications to open datasets directly from the THREDDS server 

without downloading the entire collection.

THREDDS Server

Aggregated Daily 
NetCDF Files

OPeNDAP 
Request Python/R

Request: 
Variable, Time, 

Region

Data 
Subset
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THREDDS Workflow: Remote Data Access

1st Objective: Access an aggregated dataset remotely

We are able to access the data without downloading!

Open the dataset using the OPeNDAP endpoint

Explore the dataset dimensions, variables, attributes, etc.
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THREDDS Workflow: Working with the Data

2nd Objective: Retrieve only the data needed for analysis

Subset the dataset by variable, time, and region

Visualize the data with an animation

Save the subset as a local NetCDF file
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Tutorial Time!

Find the HTTPS and THREDDS Tutorials on 
the CoastWatch Training Website.

https://coastwatch-training.github.io/tutorials/codegallery.html#cg-access-data-from-https
https://coastwatch-training.github.io/tutorials/codegallery.html#cg-access-data-from-thredds
https://coastwatch-training.github.io/
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Which Access Method Fits Your Workflow?

If you want to:

Download many NetCDF files HTTPS

Access many files as one dataset,
Subset by variable, region & time,

Read directly into R/Python
THREDDS via OPeNDAP

ERDDAP
Access many files as one dataset,
Subset by variable, region & time,

Read directly into R/Python,
Multiple file formats
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Questions?
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Find Data with the CoastWatch Central Search Tool
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Accessing Data from the HTTPS Server



Department of Commerce | National Oceanic and Atmospheric Administration| NOAA.gov  21

Accessing Data from TDS (THREDDS) via OPeNDAP

WE DON’T WANT TO DO THIS

The Beauty of Aggregated Data: 
Treats years of files as one continuous dataset! 



Department of Commerce | National Oceanic and Atmospheric Administration| NOAA.gov  22

THREDDS Web Map Service (WMS)

THREDDS includes a Web Map Service (WMS) that streams rendered 
satellite imagery directly into mapping applications. We have a 
Python and R tutorial that demonstrates how to: 

● Stream satellite imagery
● Build interactive Leaflet maps
● Overlay in situ observations

Available here on the CoastWatch Training Website. 
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If someone asks about the other service on TDS

OPeNDAP: For direct binary data array slicing inside code.

OGC WMS (Web Map Service): Renders the raw data array instantly into a map 
image (PNG/JPEG) to overlay directly in GIS software like QGIS or ArcGIS.

OGC WCS (Web Coverage Service): Allows users to request raw gridded data 
mapped to specific geographic coordinate projections.

NetCDF Subset Service (NCSS): A simple REST API to subset data using spatial 
bounding boxes and time ranges.

HTTP: THREDDS also includes a standard HTTP file server wrapper if a user 
genuinely wants to download the entire physical
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Accessing Data with ERDDAP 

Accessing data from ERDDAP is covered in our introductory satellite 
course. If you are unfamiliar or you’d like to learn more, visit our 
training website for:

Tutorials

Presentations

https://coastwatch-training.github.io/
https://coastwatch-training.github.io/tutorials/software.html
https://coastwatch-training.github.io/lectures/#cg-introduction-to-erddap

