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● Use your ERDDAP
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Ocean Observations = data, data, data, data
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Heterogenous sources
https://marine.copernicus.eu/explainers/operational-oceanography/monitoring-forecasting/in-situ
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Heterogeneous data
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Taking the unorganized and making it organized…

Rowley, J. 2007. The wisdom hierarchy: representations of the DIKW hierarchy. Journal of Information Science, 33,163–180. https://doi.org/10.1177/0165551506070706

DIKIW

Horizon Europe: data “as open as possible, as closed as necessary” (open by default – CC-BY)

in any case metadata must be FAIR and under CC0
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but …
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FAIR data it is not always trivial

● Most data servers lack a search system.
○ It's hard to find datasets of interest.

● Different data servers use different request protocols

○ (XML, SOAP+XML, OPeNDAP, WCS, WFS, SOS, HTML form, shopping cart, ...)

● Different data servers return data in different formats.

○ (XML, SOAP+XML, DAP binary, ASCII text, HDF4, HDF 5, NetCDF, ...!)

● and it usually isn't the file format that you want

○ (html table , ESRI. asc, .kml, .mat, .csv, .tsv, .json, .xhtml)

● Different datasets have time formatted in different ways

○ ("Jan 2, 1985", "02-JAN-1985", "1/2/85", "2/1/85", "1985-01-02", Year + DayOfyear, "seconds since 1900-01-01", "days since 1-1-1", ...!)

● Most datasets have insufficient metadata.

○ That makes it hard to understand the data.



ERDDAP

• ERDDAP is reusable, free, and 
open-source software.

• adopted by GOOS Observation
Coordination Group (OCG)

• Implements a FAIR Data 
Strategy for the Global Ocean 
Observing Networks

• ERDDAP leverages on standards

• ERDDAP is NOT a portal - it’s a 
framework upon which portals 
can easily be built
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ERDDAP acts as a middleman between the user and the

data source

• Improve each dataset's metadata.

• Generate ISO 19115 metadata.

• Standardize the format of time data.

• Provide a unified way for users to search for datasets.

• Offer a standard way to request data from any 

dataset.

• Let users specify the response file format. 

Solve all of the problems I identified earlier.

Make life easier for data providers and for users

ERDDAP
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ERDDAP and user’s point of view

ERDDAP

Your Favorite Client Software
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ERDDAP and data provider’s point of view

Database

SOS THREDDS Hyrax ERDDAP ...

Files

OBIS

ERDDAP

Your Favorite Client Software

1
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ERDDAP provides:
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• A RESTful URL specifies an entire request

• Enables easy sharing and reuse of data queries.

• Supports programmatic access to datasets via simple HTTP requests.

• Access to a wide variety of data formats

• Allows downloads in formats like CSV, JSON, NetCDF, and more.

• Flexible data subsetting capabilities

• Query datasets based on specific variables, spatial extents, and time ranges.

• Data visualization tools

• Generate graphs, maps, and other visualizations dynamically.

• Interoperability

• Compatible with programming languages like Python, R, and MATLAB.

• Metadata-rich responses

• Provides detailed dataset information, enhancing usability and discoverability.
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ERDDAP provides:
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• ERDDAP is reusable, free, and open-source software.
Spending a day to install ERDDAP saves you months or years of effort compared to making your own 
system (which won't be as good). What a deal!

• ERDDAP lets you offer additional features to users:

• Catalog search services (full text and faceted search)

• OPeNDAP and WMS web services

• Users can download subsets of datasets in many common file formats (generated on-the-fly).
Don't make users waste their time converting files from one format to another!

• Users don't need plugins or libraries.

• Users can generate customizable maps and graphs (generated on-the-fly).

• ERDDAP handles gridded data and tabular/in-situ data.
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ERDDAP.org

more than 100 organizations in at least 17 countries
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How it looks like

16Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



How it looks like
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what you can do on ERDDAP (M)

18Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



Applicable standards

Metadata Use known controlled vocabularies

Time: ISO 8061
CF standard names

Parameters: SDN::P01:P02; Units: P06 

Organizations: EDMO/ROR

Projects: EDMERP/CORDIS

Data Format

The netCDF CF (v1.6 or greater) format is preferred as it is commonly

used by the marine community and by the data integrators for in situ
data as well as for satellite and modelling ones. csv, txt, griib, HD5 

are ok

Data model is important

Access protocol standardised communication protocols

o ftp, for direct download of data

o https, for implementation of ERDDAP server that allows 

access to discrete data (as in situ ones)

Licence
When possible, to give open and free access to the data.

“As open as possible, restricted if necessary”
“Creative Commons” (CC):  CC0/CC-BY should be preferred.

Principal

Investigators
actors associated to the data Persistent digital identifier or ORCID code https://orcid.org/

Dataset
The datasets should be identified by a DOI, persistent identifier for
object and ISO standard.

DOI publishers (OGS, INGV, SEANOE, ZENODO –  controlled
communities, PANGAEA… )
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How much time does it take to install?

https://callumrollo.com/files/docker-erddap.mp4

Github repository:

https://github.com/EMODnet-Physics/docker-erddap-install

two options:

1. install only the latest ERDDAP docker version and configure it

2. install the latest ERDDAP docker version and use the available Linux script

20Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice

https://github.com/EMODnet-Physics/docker-erddap-install
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How to install
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1. Go to Github: https://github.com/EMODnet-Physics/docker-erddap-install

2. download the "Dockerfile"

3. download the folders "ERDDAP" and "TOMCAT"

4. Copy the "Dockerfile" file and the two folders in the same directory (i.e. /opt/erddapdocker/)

5. open the terminal, go to that directory

6. run: docker build -t erddaptest .

(replace erddaptest with the name you want to assign to the docker image)

7. run: docker run -d -p 8080:8080 erddaptest

refer to the documentation on https://github.com/axiom-data-science/docker-erddap replacing

«axiom/docker-erddap» with the name you assigned to the image (i.e. erddaptest) for more options
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Linux package to deploy ERDDAP on Docker to
automatize the initial configuration of ERDDAP
and Apache (optional) and have an 
that contains:

ERDDAP container - Exposed o 
the variable
MYDOCKER_HOST_ERDDAP_PO
it's set to 12081.

data directory - This directory o
could have data that will be acc 
the ERDDAP container.

ERDDAP Data directory - This is 
on the host where are ERDDAP 
(cache, logs, etc...).

ERDDAP Content directory - Thi
directory on the host where ar 
Content files (datasets.xml and

the proxy that forward request
container from the location /erddap.

Requisites

• Host OS – Linux distribution

• (OPTIONAL) Apache installed with proxy, 
proxy_http, rewrite, ssl and headers modules 
enabled.

How to install:

• Login as root user.

• Copy al the content from the repository in any folder of the host. For

r-EnvCreationVariable.sh file

cker-EnvCreationVariable.sh file (the

re:

cess the MYDOCKER_DATA_DIR

ement directories will be created.

ccessible by ERDDAP

hout http/https, i.e:

AP send daily status reports and all

environment • the user defined in example /root/deploy
the ${ERDDAP_user} environment variable must
exist on the host with • Enter in the directory with the docke
GID=UID=2021. ${ERDDAP_user} must have (/root/deploy).
reading permission on folder defined in the

n port set with ${MYDOCKER_DATA_DIR} environment variable • Customize the configuration in the do
file is commented).

• UID=2020, GUID=2020 - On the host must be The minimal changes you have to do a
RT. By default free, because is used for the new host

user usrtomcat. • ERDDAP_user

n the host • the value defined in the 
this is the user used by ERDDAP to ac

essible from ${MYDOCKER_ROOT_DIR} environment variable • MYDOCKER_ROOT_DIR
will be the folder where all the deployement this is the folder where all the deploy
directories are created

the directory • Host port defined in the 
• MYDOCKER_DATA_DIR

Data files ${MYDOCKER_HOST_ERDDAP_PORT} environme 
this is the folder where you put data a

nt variable must be usable - It will be used from • APACHE_DOMAIN_ROOT
the ERDDAP container. It will forward request to put here the IPv4 or the domain (wit

s is the the ERDDAP container port 8080. By default is set www.somedomain.com)
e ERDDAP to 12081.
setup.xml). • ERDDAP_emailEverythingTo

• Access to the root user this is the email address where ERDD
web site is set error messages

to ERDDAP • Docker must be already installed
• ERDDAP_admin*

put in these fileds all the needed infromation. NOTE: Use the @ only in the 
email fields.

• ERDDAP_flagKeyKey
Do no use the @ char

• Give the permissions Execute (chmod +x) to docker-EnvCreation.sh file.

To execute GenerateDatasetsXml

23• Run docker-EnvCreation.sh and follow instruction on terminal.

The GenerateDatasetsXml utility can be used with the following command on 

the host machine:

docker exec -it erddap-docker_erddap_1 bash -c "cd webapps/erddap/WEB-

INF/ CC bash GenerateDatasetsXml.sh -verbose"

In the docker image the {MYDOCKER_DATA_DIR} is mounted in 

the "/Data/" path

Example:

MYDOCKER_DATA_DIR is /opt/mydata/

Data are stored on /opt/mydata/netcdf/
Apache default website - In thisIn the GenerateDatasetsXml tool you must specify /Data/netcdf/ as data directory

http://www.somedomain.com/


Datsets XML configuration file

Every ERDDAP server has a datasets.xml file. This file contains metadata information and 

variables definitions of each dataset.

The file is in XML language divided by datasets, each dataset has the same structure:

Data source definition and 

dataset settings

24

Metadata and dataset information

Variables definition



GenerateDatasetsXml.sh

To generate a dataset, ERDDAP provides scripts that automatically read data and generate the XML.

Once lanced, the script allows to generate a dataset 

starting from many type of files. The user just have to 

answer the script questions to obtain the dataset XML.
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Generate a dataset from CSV file – Set up Your CSV file

ERDDAP works in columns, so it is 

necessary to set up the csv file in the correct 

way. First we suggest to have a header with 

well defined and coherent columns titles.

Than check data format and avoid special

characters.

HINT: If you are generating a csv from excel, be sure that the csv format is UTF-8.

excel csv export normally exports with a UTF-8-BOM, this format holds a hidden header that makes your 

ERDDAP crazy
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Generate a dataset from CSV file - GenerateDatasetsXml.sh

Start by answering the first question about the 

type of dataset. In this case we just copied the 

name from the list EDDTableFromAsciiFiles.

Define the directory were you stored your csv file 

or files

Define the regular expression on file name, in 

this example we asked the script to get all file 

ending with .csv

give a full file name as an example, this step is

not mandatory

Define the charset or character format, in this 

case UTF-8

Define the column name row and the first row 

that contains data. Than define the column 

separator in this case ;
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Generate a dataset from CSV file - GenerateDatasetsXml.sh

Define how often you would like the dataset to be 

reloaded in minutes,

→ e.g. 60 minutes

these functions allow to extract a String from each 

filename and use it such a pseudo data variable.

Those feature are deprecated as a new one have 

been introduced ***fileName sourceNames and 

can be use directly in the datasets.xml

28

Here it is possible to add basic metadata
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Generate a dataset from CSV file - GenerateDatasetsXml.sh

at the end of the process the dataset xml is generated.

Just copy the text from the terminal to a text file paying 

attention to include the closing dataset row

</dataset>

29



Generate a dataset from NetCDF file - GenerateDatasetsXml.sh

similar to csv file dataset generation, need the NetCDF files well formatted. 

you can use panoply as NetCDF files viewer

from the listCopy the name

EDDGridFromNcFiles

Just remember to enter all the information

note that these two are deprecated,

further information are at disposal at 

https://coastwatch.pfeg.noaa.gov/erddap/ 

download/setupDatasetsXml.html
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metadata: they come from the NetCDF file
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Complete Datasets.xml

ERDDAP automatically fill metadata

and dataset definition and settings.

Settings can be modified anytime as 

well as metadata.

ERDDAP is set to show base/standard 

metadata (others may be commented)

You can play with the attributes by 

adding  or  modifying  them,  once 

modified, attributes gain “priority” on 

automatic ones

wild chars are not allowed, incorrect or 

ambiguous  attribute  name  make 

ERDDAP to switch off the dataset (info 

in logs)
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Complete Datasets.xml

Some variables such as Time, Latitude and Longitude are automatically mapped, and the user can define

the time precision and the unit or date and time format.

the others are mapped as “datatype” and “long_name”, and is up to the user to define the

always refer to guidelines: https://coastwatch.pfeg.noaa.gov/erddap/download/setupDatasetsXml.html
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Hands on!
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Find the data

https://erddap.bco-dmo.org/erddap/index.html
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Find the data
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Dataset information
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Dataset information
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Dataset information
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Go to : https://data-erddap.emodnet-physics.eu/erddap

Search for TEMP
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https://data-erddap.emodnet-physics.eu/erddap
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Dataset information

Click the «M»
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Dataset information

the dataset attributes as set in 
the xml
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4

Dataset information

Dataset ID is used for indexing the item

1



Dataset information
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Go to: https://datasetsearch.research.google.com/

Search for: ERD_EP_PR_TEMP_NRT
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https://datasetsearch.research.google.com/


Dataset Information
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Searching for data

type: ctd «Ross Sea» 2017

it’s a full text search «»

group words
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CTD data in the Ross Sea from 2017

https://erddap.bco-dmo.org/erddap/index.html
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Searching for data
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data

50Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



Accessing and subsetting the data
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Accessing and subsetting the data
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Supported data formats

53Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



hands on Physics
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Go to : https://data-erddap.emodnet-physics.eu/erddap

Search for TEMP
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Accessing and subsetting the data

5

select «data» in ERD_EP_TS_TEMP_NRT_METADATA



Accessing and subsetting the data
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Submit



Accessing and subsetting the data
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List of the availble 
resources in that 
dataset

How many 
PLATFORMCODE?



Accessing and subsetting the data
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Accessing and subsetting the data

Viewing the used dictionaries,
vocs, ontologies…

Go back to:

https://data-erddap.emodnet- 
physics.eu/erddap/tabledap/EP_PLATFORMS_METADATA.html
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Accessing and subsetting the data
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https://data-erddap.emodnet-physics.eu/erddap/tabledap/EP_PLATFORMS_METADATA.html
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Accessing and subsetting the data

links to “best practices”: the ARGO use case

1. dataFeatureType = “profiles”
2. remove “empty” information

(first/lastDateObs)
3. select field…
4. submit
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data

1. Copy the PLATFORM/WMO code
2. open the ARGO – ERDDAP:

https://erddap.ifremer.fr/erddap

3. search for this platform (2902073)
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https://erddap.ifremer.fr/erddap


Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data

https://erddap.ifremer.fr/erddap/tabledap/ArgoFloats.htmlTable?platform_number%2Cproject_name%2Ccycl 
e_number%2Clatitude%2Clongitude%2Ctemp%2Ctemp_qc%2Ctemp_adjusted%2Ctemp_adjusted_qc&platfor 
m_number=%222902073%22&time%3E=1997-07-28T20%3A26%3A20Z&time%3C=2026-12- 
27T14%3A48%3A20Z

https://erddap.ifremer.fr/erddap/tabledap/ArgoFloats.csv?platform_number%2Cproject_name%2Ccycle_nu 
mber%2Clatitude%2Clongitude%2Ctemp%2Ctemp_qc%2Ctemp_adjusted%2Ctemp_adjusted_qc&platform_ 
number=%222902073%22&time%3E=1997-07-28T20%3A26%3A20Z&time%3C=2026-12- 
27T14%3A48%3A20Z

*To get a .csv file with the header names in the first row the file type is .csvp.
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Accessing and subsetting the data
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Accessing and subsetting the data
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Accessing and subsetting the data

1. go to
https://data-erddap.emodnet-physics.eu/erddap/tabledap/ERD_EP_RIVER_INSITU_METADATA.html

2. select:
PLATFORMCODE,
latitude, longitude, link

3. submit



Accessing and subsetting the data
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Accessing and subsetting the data
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1. go back
2. select “kml”
3. submit
4. open google earth
5. load the kml
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Accessing and subsetting the data
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Make a Graph

go back to:

https://data-erddap.emodnet- 
physics.eu/erddap/tabledap/ERD_EP_ 
PR_TEMP_NRT_METADATA.html

select ….

click ”Make a Graph”



Make a Graph
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ERDDAP request URLs

request URLs
server/protocol/datasetID.fileType{?query }

Protocols are the standards which specify how to request data.
Different protocols are appropriate for different types of data and for different client applications.

• tabledap lets you request a data subset, a graph, or a map from a tabular dataset (for example, buoy 
data), via a specially formed URL

• griddap lets you request a data subset, graph, or map from a gridded dataset (for example, sea surface
temperature data from a satellite), via a specially formed URL

78

The data request in the URL starts with ?
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ERDDAP request URLs

request URLs
server/protocol/datasetID.fileType{?query }

The query is a comma-separated list (%2C) of desired variable names, followed by a collection of constraints 
(e.g., variable<value), each preceded by ‘&’ (which is interpreted as “AND”).

Variables that can be added to URL are listed into the «index.html»
e.g. https://erddap.bco-dmo.org/erddap/info/bcodmo_dataset_783911/index.html

We want the following variables: Station, time, Temperature (between 0 and 2), latitude, longitude 

https://erddap.bco-

dmo.org/erddap/tabledap/bcodmo_dataset_783911.htmlTable?Station,time,Temperature,latitude,longitude&Temperat
ure>=0&Temperature<=2

https://erddap.bco- 
dmo.org/erddap/tabledap/bcodmo_dataset_783911.htmlTable?Station%2Ctime%2CTemperature%2Clatitude%2Clongit 
ude&Temperature%3E=0&Temperature%3C=2
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ERDDAP & Python
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https://s4oceanice.github.io/literacy.s4oceanice/intro.html

https://github.com/voto-ocean-knowledge/erddap_demo

https://k-rns.github.io/workshop_data_reuse/

Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice

https://s4oceanice.github.io/literacy.s4oceanice/intro.html
https://github.com/voto-ocean-knowledge/erddap_demo
https://k-rns.github.io/workshop_data_reuse/


ERDDAP & Python

EMODnet 
https://colab.research.google.com/drive/1RMRqB 
4yfFMXo1EpqLsdw2Vbd3szB9yc_#scrollTo=6rcHTY 
SsWYKW

EMODnet - River 
https://colab.research.google.com/drive/1PUNJ4X
WK-qCWQxiY1POCM_CWr1N-
C1Zm#scrollTo=6Eg9GgXsX8Q4

SO-CHIC ARGO
https://colab.research.google.com/drive/1JNSGDh 
KyjZX8MFl3NeBT2gT6zBudl8yd
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https://colab.research.google.com/drive/1PUNJ4XWK-qCWQxiY1POCM_CWr1N-C1Zm#scrollTo%3D6Eg9GgXsX8Q4
https://colab.research.google.com/drive/1PUNJ4XWK-qCWQxiY1POCM_CWr1N-C1Zm#scrollTo%3D6Eg9GgXsX8Q4
https://colab.research.google.com/drive/1JNSGDhKyjZX8MFl3NeBT2gT6zBudl8yd
https://colab.research.google.com/drive/1JNSGDhKyjZX8MFl3NeBT2gT6zBudl8yd
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Erddapy is a package that takes advantage of ERDDAP’s RESTful web services and creates the 
ERDDAP URL for any request, like searching for datasets, acquiring metadata, downloading the 
data, etc.

You can create virtually any request like, searching for datasets, acquiring metadata,
downloading data, etc.

https://k-rns.github.io/workshop_data_reuse/04_dataset_directly_api/index.html

Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



THANKS!
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