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NOAA CoastWatch Satellite Courses

CoastWatch regularly organizes 1-week or shorter classes.

• Targeted at NOAA and university scientists and students but open
to everyone

• Used to be taught in-person, now available 100% virtually as well

• Designed to teach participants how to access ocean satellite data 
and use it in the environment they are used to working in:

• Self-paced tutorials and scripts for R, Python, ArcGIS and Matlab users

• Pre-recorded lectures on remote sensing and the main ocean satellite parameters

• All materials available online: https://coastwatch.gitbook.io/satellite-course/

• QUESTIONS: COASTWATCH.INFO@NOAA.GOV

NOAA CoastWatch Satellite course at AFSC/ABL in Juneau, AK, 
March 2019

https://coastwatch.gitbook.io/satellite-course/
mailto:COASTWATCH.INFO@NOAA.GOV


ERDDAP1 – designed to make data access easier 

http://coastwatch.pfeg.noaa.gov http://polarwatch.noaa.gov

JPL PO.DAAC

NESDIS STAR

NSIDC

NCEI

ERDDAP

DATA DISTRIBUTION

REMOTE SERVERS

LOCAL STORAGE

Internal Servers

RAID

Database
Web-Based

Applications

Automated Scripts

Software 

Applications

Download

By Hand

DATA AGGREGATION

1ERDDAP was developed at NOAA SWFSC/ERD by Bob Simons 

Over 85 ERDDAPs exist in 14 countries 

Over a dozen different ERDDAPs in NOAA 

ERDDAP is one of the recommended data servers 

in NOAA's Data Access Procedural Directive

Search for data across multiple ERDDAPs at erddap.com

ERDDAP provides a simple, consistent way to: 

• Subset datasets temporally and spatially 

• Download data in > 30 formats 

• Data requests defined within URLs, allowing:

• Access data within analysis tools (R, Matlab, python)

• Machine-to-machine data exchange 



Bob.simons@noaa.gov

ERDDAP

Data file types:

.asc

.csv

.csvp

.csv0

.das

.dds

.dods

.esriAscii

.fgdc

.graph

.html

.htmlTable

.iso19115

.json

.mat

.nc

.ncHeader

.ncml

.odvTxt

.tsv

.xhtml

Image file types:

.geotif

.kml

.smallPdf

.pdf

.largePdf

.smallPng

.png

.largePng

.transPng

Data Dissemination - ERDDAP

RESTful services
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The web interface for the ERDDAP data catalog



You can use this search engine if you don’t know which ERDDAP server hosts the data you want 

http://erddap.com/
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Search multiple ERDDAP servers for datasets

http://erddap.com/


Deconstruct the following data request:

• Base ERDDAP URL:  https://oceanwatch.pifsc.noaa.gov/erddap/griddap/ → change to access another ERDDAP

• Dataset ID: noaa_snpp_chla_monthly → change to noaa_snpp_chla_weekly for weekly data. 

• File type:          .png → Create a png file of the image 

• Changing .png to .graph → Access form to modify the graph

• Changing .png to .csv → Download a CSV file to your computer

• Changing .png to .html → Access form to download the data 

• Variable name: chlor_a → Change the variable name for dataset containing more than one variable 

• Time: [(2018-06-02T12:00:00Z)] → Change to [(last)] to access the most recent data

• Latitude range: [(23):(18)] → Specify the latitude bounds

• Longitude range: [(200):(208)] → Specify the longitude bounds
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ERDDAP URL: The URL describes the entire data request and can be used in scripts

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/noaa_snpp_chla_monthly.png?chlor_a[(2018-06-02T12:00:00Z)][(23):(18)][(200):(208)]
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Image produced by the URL 
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Visualization examples using ERDDAP

Kilauea algae bloom Hurricane Katrina 1998 El Niño



https://oceanwatch.pifsc.noaa.gov/erddap/griddap/noaa_snpp_chla_weekly.graph?chlor_a%5B(2018-06-

02T12:00:00Z)%5D%5B(0.0)%5D%5B(20.49375):(18.50625)%5D%5B(203.4938):(206.0063)%5D&.draw=surfac

e&.vars=longitude%7Clatitude%7Cchlor_a&.colorBar=%7C%7CLog%7C0.005%7C%7C&.bgColor=0xffffffff
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Example #1 - Visualize the Kilauea algae bloom

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/noaa_snpp_chla_weekly.graph?chlor_a%5B(2018-06-02T12:00:00Z)%5D%5B(0.0)%5D%5B(20.49375):(18.50625)%5D%5B(203.4938):(206.0063)%5D&.draw=surface&.vars=longitude%7Clatitude%7Cchlor_a&.colorBar=%7C%7CLog%7C0.005%7C%7C&.bgColor=0xffffffff
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Example #2 - Visualize wind speeds produced by Hurricane Katrina 

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/

OceanWatch_qscat_wind_3day.graph?spd[(2005-

08-26T00:00:00Z)][(10):(40)][(260):(300)]

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/OceanWatch_qscat_wind_3day.graph?spd%5b(2005-08-26T00:00:00Z)%5d%5b(10):(40)%5d%5b(260):(300)
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Visualize wind speed and direction produced by Hurricane Katrina 



NOAA CoastWatch Satellite Course                                      http://coastwatch.noaa.gov

Example #3: Visualize the 1998 El Niño

January 1998 

January 1997 

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v3_1_mont

hly.graph?sea_surface_temperature%5B(1997-01-

31T12:00:00Z)%5D%5B(19.975):(-

20.025)%5D%5B(180.025):(300.025)%5D&.draw=surface&.vars=longitu

de%7Clatitude%7Csea_surface_temperature&.colorBar=%7C%7C%7C

18%7C30%7C&.bgColor=0xffffffff

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_mont

hly.graph?analysed_sst%5B(1998-01-07T12:00:00Z)%5D%5B(-

19.975):(20.025)%5D%5B(180.025):(300.025)%5D&.draw=surface&.var

s=longitude%7Clatitude%7Canalysed_sst&.colorBar=%7C%7C%7C18%

7C30%7C

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v3_1_monthly.graph?sea_surface_temperature%5B(1997-01-31T12:00:00Z)%5D%5B(19.975):(-20.025)%5D%5B(180.025):(300.025)%5D&.draw=surface&.vars=longitude%7Clatitude%7Csea_surface_temperature&.colorBar=%7C%7C%7C18%7C30%7C&.bgColor=0xffffffff
https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.graph?analysed_sst%5B(1998-01-07T12:00:00Z)%5D%5B(-19.975):(20.025)%5D%5B(180.025):(300.025)%5D&.draw=surface&.vars=longitude%7Clatitude%7Canalysed_sst&.colorBar=%7C%7C%7C18%7C30%7C&.bgColor=0xffffffff


https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.graph?analysed_sst[(1995-01-01T12:00:00Z):(2000-12-

01T12:00:00Z)][(0)][(180.025):(300.025)]&.draw=surface&.vars=longitude%7Ctime%7Canalysed_sst&.colorBar=%7C%7C%7C18%

7C30%7C&.bgColor=0xffffffff
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Create a Hovmöller 2-dimensional timeseries plot of the1998 El Niño 

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.graph?analysed_sst%5b(1995-01-01T12:00:00Z):(2000-12-01T12:00:00Z)%5d%5b(0)%5d%5b(180.025):(300.025)%5d&.draw=surface&.vars=longitude%7Ctime%7Canalysed_sst&.colorBar=%7C%7C%7C18%7C30%7C&.bgColor=0xffffffff


https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.graph?analysed_sst[(1995-01-01T12:00:00Z):(2000-

12-01T12:00:00Z)][(0.025)][(220)]&.draw=linesAndMarkers&.vars=time|analysed_sst
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Create a 1-dimensional timeseries of the 1998 El Niño

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.graph?analysed_sst%5b(1995-01-01T12:00:00Z):(2000-12-01T12:00:00Z)%5d%5b(0.025)%5d%5b(220)%5d&.draw=linesAndMarkers&.vars=time|analysed_sst


https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.html
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Download the data as a netCDF file

https://oceanwatch.pifsc.noaa.gov/erddap/griddap/CRW_sst_v1_0_monthly.html


Available at: https://coastwatch.gitbook.io/satellite-course/tutorials

ERDDAP and R tutorials

- ERDDAP tutorial: how to graph and download data from ERDDAP
https://oceanwatch.gitbook.io/satellite-course/tutorials/erddap-tutorial

- R/Python tutorials: 
- Grab data on ERDDAP directly from R and make plots
- Learn about the rerddap package
- Extract data within a shapefile using ERDDAP and the rerddapXtracto package
- Extract data along an animal track

https://oceanwatch.gitbook.io/satellite-course/tutorials/r-tutorial
https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial

https://coastwatch.gitbook.io/satellite-course/tutorials
https://oceanwatch.gitbook.io/satellite-course/tutorials/erddap-tutorial
https://oceanwatch.gitbook.io/satellite-course/tutorials/r-tutorial
https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial

