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Housekeeping

 This is intended to be an interactive session.
Questions? Please, do not hesitate to ask!

Raise your hand (real or virtual)
Post to the chat

Use the Breakout Session Worksheet

 Visit the “Help Desk” during the Poster Sessions

* |ntroduction

Col

OOl Endurance Array Data Lead (formerly Mooring
Instrument Lead)

Been a member of OOl since Summer 2010
Spent some time as part of the UCSD CI Data Team

Helped develop, alongside Stuart Pearce, Russell
Desiderio and Craig Risien, the python code used to
calculate OOI data products

Actively work with OOI data (sensor deep-dives, HITL
annotations, QARTOD test limits, etc.)
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https://docs.google.com/document/d/1i-SmwpQgJMw6eu2MXrhFslhNHDIWFG35_3mLOKrJ8To/edit

Terminology (Handout: Decoder)

Array

* One of 5 major research regions that make up OOl (e.g., Global Station
Papa (GP) or Coastal Endurance (CE))

Site
* A specific geographic location within an array (e.g., Coastal Endurance
Oregon Inshore = CE01)
Platform
* An assembly/infrastructure at a site that hosts a complement of integrated
scientific instruments. May be fixed (mooring) or mobile (profilers or
gliders) (e.g., Coastal Endurance Oregon Inshore Surface Mooring =
CEO01ISSM)
Node
* A section of a platform with one or more data loggers and power
controllers. Instruments on platforms are plugged into nodes. (e.g., the
data logger on the Near Surface Instrument Frame (NSIF, 7 m), part of the
mooring riser, of the Coastal Endurance Oregon Inshore Surface Mooring
= CE01ISSM-RID16)
Instrument/Sensor

* Terms often used interchangeably. An instrument is a piece of equipment
used to collect data. A sensor is a part of an instrument which measures a
specific quantity. Each instrument has a Unique ID (e.g., the dissolved
oxygen sensor on the NSIF of the Coastal Endurance Oregon Inshore
Surface Mooring = 03-DOSTADO000
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Reference Designator

* |dentifies a particular instrument on a particular node/platform at a
particular site

 Example: CE01ISSM-RID16-03-DOSTADO000 = Coastal Endurance
Oregon Inshore Surface Mooring - Mooring Riser - Dissolved Oxygen
Sensor

Data Delivery Method

. %ele_metered: Data returned wirelessly. May be truncated or decimated due
o size.

* recovered_host/recovered_inst: Data downloaded directly from either
the platform computer and/or from the instrument after the system is
recovered

» streamed: Data accessible in real-time, streamed over the fiber optic
network from Cabled Array and select Endurance platforms

Data Stream Name

» Data feed from a sensor that has been read, parsed, and separated based

on content (e.g., “engineering”, “science”, "metadata’, etc.) into a named
dataset, or “stream”. Stream names are often method specific

Parameters
» Also sometimes called data variables
» A particular value returned from a sensor (e.g., practical salinity from a

CTD). There are multiple parameters in a data stream, some of which may
be identified as an OOl Data Product
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hematic Real-Time Environmental

istributed Data Services (THREDDS)

M2M Requests (async)

User and request specific
Temporal organization

Limited retention time (currently 6 months, under
review)

 Gold Copy THREDDS

Col

https://thredds.dataexplorer.oceanobservatories.org/thr

edds/catalog/ooigoldcopy/public/catalog.html

Created by internal OOI processes, updated daily

Organized by reference designator, delivery method
and stream

Covers most data sets provided by OOI through the
M2M system (exceptions are “engineering” or
“metadata” streams)

Eliminates the need for most M2M requests

Basis for the data served via Data Explorer

OCEAN
OBSERVATORIES
INITIATIVE

p//thredds.dataexplc X =+

3 @& thredd: rg/thredds/catal ublic/catalog.html
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Dataset

B ALl Datasets
[l CE@IISSH-MFD35-02-PRESFAR0-recovered_host-presf_abc_dcl_tide measurement_recovered/
[l CEQIISSH-MED35-02-PRESFAG0-recovered_host-presf_abc_dcl wave_burst_recovered/
CE@1ISSM-MED35-02-PRESFAGO-recovered_inst-presf_abc_tide measurement_recovered/
CEQ1ISSM-MFD35-02-PRESFAG0O-recovered_inst-presf_abc_uave_burst_recovered/
E@1ISSM-MFD35-02-PRESFAQ0Q-telemetered-presf abc_dcl tide measurement/

CE@1ISSM-MFD35-04-ADCPTMO@O-recovered_host-adcp_velocity_earth,

CE@1ISSM-MFD35-04-ADCPTMOQO-recovered_inst-adcp_velocity_earth/

CE@1ISSM-MFD35-04-ADCPTMO@O-recovered_inst-adcpt_m_instrument_dspec_recovered/
CE@1ISSM-MFD35-04-ADCPTMOOO-recovered_inst-adcpt_m_instrument_log9_recovered/

CE@1ISSM-MFD35-04-ADCPTMO@O-recovered_inst-adcpt _m_wvs_recovered

CE@1ISSM-MFD35-04-ADCPTMO0O-telemetered-adcp_velocity earth/
CE@1ISSM-MFD35-05-PCO2WB00O-recovered_host-pco2w_abc_dcl_instrument_blank_recovered/
CE@1ISSM-MFD35-05-PCO2WB00O-recovered_host-pco2w_abc_dcl instrument_recovered/
CE@1ISSM-MFD35-05-PCO2WB00O-recovered_inst-pco2w_abc_instrument/

CE@1ISSM-MFD35-05-PCO2WBO0O-recovered_inst-pco2w_abc_instrument_blank/
CE@1ISSM-MFD35-05-PCO2WBORO-telemetered-pco2w_abc_dcl_instrument/
CE@1ISSM-MFD35-05-PCO2WB00O-telemetered-pco2w_abc_dcl instrument_blank/
CE@1ISSM-MFD35-06-PHSENDO@@-recovered_host-phsen_abcdef_dcl_instrument_recovered/
CE@1ISSM-MFD35-06-PHSENDO@@-recovered_inst-phsen_abcdef_instrument/
CE@1ISSM-MFD35-06-PHSENDO@O-telemetered-phsen_abcdef dcl instrument/

CE@1ISSM-MFD37-01-0PTAAD@@O-recovered_host-optaa_dj_dcl instrument recovered/

CE@1ISSM-MFD37-01-OPTAADOQO-telemetered-optaa_dj_dcl_instrument/

CE@1ISSM-MFD37-03-CTDBPCOQO-recovered_host-ctdbp_cdef dcl_instrument_recovered/
CE@1ISSM-MFD37-03-CTDBPCOOO-recovered_inst-ctdbp_cdef instrument_recovered/

CE@1ISSM-MFD37-03-CTDBPCOO@-telemetered-ctdbp_cdef dcl_instrument/

CE@1ISSM-MFD37-03-DOSTADO@@-Available-dosta_abcdjm_ctdbp_dcl_instrument,

CE@1ISSM-MFD37-03-DOSTADOOO-recovered host-dosta_abcdjm_ctdbp_dcl instrument_recovered/

CE@1ISSM-MFD37-03-DOSTADO@@-recovered_inst-dosta_abcdjm_ctdbp_instrument_recovered/

CE@1ISSM-MFD37-03-DOSTADO@O-telemetered-dosta_abcdjm_ctdbp_dcl instrument

CE@1ISSM-MFD37-07-7PLSCCORO-recovered_host-zplsc_c_instrument
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https://thredds.dataexplorer.oceanobservatories.org/thredds/catalog/ooigoldcopy/public/catalog.html

old Copy THREDDS: Finding Data

pi/threddsdataexplc. X +

® B rowse r Y & thredd rg/thredds/catal goldcopy/public/catalog.html

« Scroll/CTRL-F to find the telemetered data from the
Coastal Endurance Oregon Inshore Surface
Mooring DO sensor on the midwater platform (NSIF,
7m)
 CEO1ISSM-RID16-03-DOSTADO0O-telemetered-
dosta_abcdjm_ctdbp_dcl_instrument

e Code-based

« Siphon, python software developed by
UCAR/Unidata to access remote data servers
(initially THREDDS, but expanding)

CE@1ISSM-MFD37-03-DOSTAD@@O-Available-dosta_abcdim_ctdbp_dcl instrument/

CE@1ISSM-MFD37-03-DOSTAD@@O-recovered_host-dosta_abcdjm_ctdbp_dcl_instrument_recovered/

CE@1ISSM-MFD37-03-DOSTAD@@@-recovered_inst-dosta_abcdjm_ctdbp_instrument_recovered
CEQ1ISSM-MFD37-03-DOSTAD@@O-telemetered-dosta_abcdjm_ctdbp_dcl instrument/

CE@1ISSM-MFD37-87-ZPLSCCOOB-recovered_host-zplsc_c_instrument/
CE@1ISSM-MFD37-07-7ZPLSCCO00-telemetered-zplsc_c_instrument/
CEQ@1ISSM-RID16-01-OPTAAD@@O-recovered_host-optaa_dj_dcl_instrument_recovered/
CE@1ISSM-RID16-01-0PTAADBO-telemetered-optaa_dj_dcl instrument/
CEQ1ISSM-RID16-02-FLORTDO@@-recovered_host-flort_sample/

CE@1ISSM-RID16-82-FLORTDOOO-telemetered-flort sample/

CE@1ISSM-RID16-03-CTDBPCO@@-recovered host-ctdbp_cdef dcl_instrument recovered/

CE@1TSSM-RID16-03-CTDBPCO@@-recovered inst-ctdbp_cdef instrument recovered

FrFrFrFrFrFrFFEErENrNY

CEQ1ISSM-RID16-03-CI0R0: 1 TS " N

CE@1ISSM-RID16-03-DOSTAD@@O-recovered host-dosta_abcdjm_ctdbp_dcl_instrument_recovered/

TECovered

CE@1ISSM-RID16-03-DOSTADO@O-telemetered-dosta_abcdjm_ctdbp_dcl_instrument/
CE@1ISSM-RID16-04-VELPTAR@®-recovered_host-velpt_ab_dcl_instrument_recovered/
M-RID16-04-VELPTAG®®-recovered_inst-vi instrument_recover
CEQ1ISSM-RID16-04-VELPTAR@O-telemetered-velpt_ab_dcl_instrument/
CE@1ISSM-RID16-05-PCO2WBOBO-recovered_host-pco2w_abc_dcl_instrument_blank_recovered/
CE@1ISSM-RID16-05-PCO2WBOOO-recovered_host-pco2w_abc_dcl_instrument_recovered/
CE@1ISSM-RID16-05-PCO2WBO@O-recovered_inst-pco2w_abc_instrument/
CE@1TSSM-RID16-05-PCO2WBO@O-recovered inst-pco2w_abc_instrument blank/
CE@1ISSM-RID16-05-PCO2WBOOO-telemetered-pco2w_abc_dcl_instrument/
CE@1ISSM-RID16-05-PCO2WBOGG-telemetered-pco2w_abc_dcl instrument blank/
CE@1ISSM-RID16-06-PHSEND@@O-recovered_host-phsen_abcdef_dcl_instrument_recovered/
CE@1ISSM-RID16-06-PHSENDO@O-recovered_inst-phsen_sbcdef_instrument/

» Web scraping (Beautiful Soup module for python,
webread function in Matlab, or readLines in R)

CE@1TSSM-RID16-06-PHSENDO@@-telemetered-phsen_abcdef dcl_instrument,

CE@1ISSM-RID16-07-NUTNRBO@@-recovered_host-nutnr_b_dcl_conc_instrument recovered/

CE@1ISSM-RID16-07-NUTNRB@GO-recovered_host-nutnr_b_dcl_dark_conc_instrument_recovered

« URL for an instrument specific dataset can be
constructed from the reference designator, data
delivery method and stream name

CE@1ISSM-RID16-07-NUTNRBO@O-recovered_host-suna_dcl_recovered/
CEQ@1ISSM-RID16-07-NUTNRB@@O-recovered_inst-nutnr_b_dark_instrument_recovered/
CE@1ISSM-RID16-87-NUTNRBOGO-recovered_inst-nutnr_b_instrument_recovered/
CEQ@1ISSM-RID16-07-NUTNRBOGO-recovered_inst-suna_instrument_recovered/
CE@1ISSM-RID16-87-NUTNRBOGO-telemetered-nutnr_b_dcl full instrument
CE@1ISSM-RID16-07-NUTNRBOOO-telemetered-suna_dcl recovered/
CE@1ISSM-RID16-08-SPKIRBO@@-recovered_host-spkir_abj_dcl_instrument_recovered

CEQ1ISSM-RID16-08-SPKIRBOAO-telemetered-spkir_abj_dcl instrument/
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https://thredds.dataexplorer.oceanobservatories.org/thredds/catalog/ooigoldcopy/public/CE01ISSM-RID16-03-DOSTAD000-telemetered-dosta_abcdjm_ctdbp_dcl_instrument/catalog.html
https://www.unidata.ucar.edu/software/siphon/
https://beautiful-soup-4.readthedocs.io/en/latest/
https://www.mathworks.com/help/matlab/ref/webread.html
https://www.mathworks.com/products/matlab.html
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/readLines
https://www.r-project.org/

Gold Copy THREDDS: Datasets

pi//thredds.dataexplc X =+

* Files named by deployment number, Gl 0 e B e e

RefDes, method, stream, file contents: OCEAN
OBSERVATORIES

» Annotations: Should include all annotations INITIATIVE
associated with the reference designator but does
not. Users will need to use the M2M system to Dataset
obtain the full set of annotations B <E0L1S81-01016-62-005T02000natsred-dosiasocdsn chdn dciostounens

‘ CE@1ISSM-RID16-03-DOSTADOOO-telemetered-dosta_abcdjm_ctdbp_dcl instrument annotations.json

py/public/CEOTISSV

deployment0002 CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl_instrument.ncml

« NCML: Bug in stream engine used to generate T————
these files, don’t use them (other issues as well)

-CTDBPCO0O-telemetered-ctd

cdef_dcl_instrument 20141010T183018.184000-201504117233023.203000.nc

eployment@002 CE@1ISSM-RID16-03-CTDBPCO0O-telemetered-ctdbp_cdef dcl instrument aggregate_provenance.json

-

eployment@002 CE@1ISSM-RID16-03-DOSTADOOO-telemetered-dosta_abcdjm_ctdbp_dcl instrument.ncml

B

eployment@0@2 CE@1ISSM-RID16-03-DOSTADOOO-telemetered-dosta_abcdjm_ctdbp_dcl instrument 201410107183018.184000-201504117233023.203000.nc

C NC: netCD.F files .time Stam ped b.ased on time ‘ deployment@@@2_CE@1ISSM-RID16-03-DOSTAD@OO-telemetered-dosta_abcdjm_ctdbp_dcl_instrument_aggregate_provenance.json
coverage in the file. These contain the
instrument data

o

B

eployment@@@3_CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp cdef dcl instrument.ncml

deployment@003 CE@1ISSM-RID16-03-CTDBPCO0@-telemetered-ctdbp cdef dcl instrument 20150603T182918.940000-20150825T002916.970000.nc

B

eployment@@@3_CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl instrument_aggregate_provenance.json

o

‘ deployment@@@3 CE@1ISSM-RID16-03-DOSTADO@O-telemetered-dosta abcdjm_ctdbp_dcl instrument.ncml

* Provenance: Firehose of metadata. Includes |
information about every deployment and every
calibration coefficient for every instance of an | et LTI M st s st ST

instrument deployed at the site. In addition, | dlymentanne CE011SATDIA-02-D0STA0M-tolenetared-dosta_sbedie cidbo e insiement ncsl

contains information about the request, the [ A

parameters and files used in any processing as

We” as the functions Ca”ed ‘ deployment@@@5_CE@1ISSM-RID16-03-CTDBPCO@R-telemetered-ctdbp_cdef dcl_instrument 20160518T162924.314000-20160809T002925.085000. nc

« Co-located instrument(s) if required by
processing

B

o

epl
pl
epl

yment@@@3_CE@1TISSM-RID16-03-DOSTADOOO-telemetered-dosta_abcdim_ctdbp_dcl_instrument 20150603T182918.940000-20150825T7002916.970000.nc

o

o

yment@@03_CE@1ISSM-RID16-83-DOSTADOOO-telemetered-dosta_abcdjm_ctdbp_dcl_instrument_ aggregate_provenance.json

o

yment@@04_CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl_instrument.ncml

-

o

yment@@04 CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl instrument 201510087192918.398000-201601317212930.268000.nc

e |

B

deployment@@@4_CE@1ISSM-RID16-03-DOSTAD@OO-telemetered-dosta_abcdjm_ctdbp_dcl_instrument_aggregate_provenance.json

o

B

eployment@005_CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl_instrument.ncml

B e

-DOSTAD@@@-telemetered-dosta_abcdjm_ctdbp_dcl_instrument.ncml

o

ployment@@@5_CE@1ISSM-RID16-03

eployment@005_CE@1ISSM-RID16-03-DOSTADORO-telemetered-dosta_abcdjm_ctdbp_dcl instrument 20168518T162924.314000-20160809T002925.085000.nc

-

eployment00@5_CE@1ISSM-RID16-03-DOSTADBGS-telemetered-dosta_abcdjm_ctdbp_dcl_instrument_aggregate_provenance.json

eployment@006_CE@1ISSM-RID16-03-CTDBPCO0O-telemetered-ctdbp_cdef dcl instrument.ncml

e

eployment@006_CE@1ISSM-RID16-03-CTDBPCORO-telemetered-ctdbp_cdef dcl instrument 20160930T173527.074000-20170201T113526.763000.nc

B

eployment@@@6_CE@1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl instrument aggregate provenance.json

deployment@@06_CE@1ISSM-RID16-03-DOSTAD@@O-telemetered-dosta_abcdjm_ctdbp_dcl instrument.ncml

B

eployment@0@06_CE@1ISSM-RID16-03-DOSTADO@O-telemetered-dosta_abcdjm_ctdbp_dcl instrument 20160930T173527.074000-201702017113526.763000.nc

o

OCEAN eployment0007 CEQ1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl instrument.ncml
OBSERVATORIES ‘ deployment00@7_CEQ1ISSM-RID16-03-CTDBPCOOO-telemetered-ctdbp_cdef dcl_instrument_20170419T053045.284000-20170621T233540.414000. nc
INITIATIVE

‘ deployment@@@6_CE@1ISSM-RID16-03-DOSTAD@OO-telemetered-dosta_abcdjm_ctdbp_dcl_instrument_aggregate_provenance.json

B
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Gold Copy THREDDS: Downloading

 Direct downloads via browser

« OPenDAP: An OPenDAP dataset access
form with the OPenDAP link to the data as
well as the metadata used to describe the
data file

« NCML: an NcML representation of the
dataset

« UDDC: an evaluation of how well the
metadata contained in the dataset conforms
to the

* |SO: an ISO 19115 metadata
representation of the dataset

« HTTPServer: Direct download of the file
to your computer

 Via Code

Col
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cl_instrument/catal

dcopy/public/CE0TISSM-RID16-03-DOSTADO0O-telemetered-dosta_abcdjm_ctdbp_dcl_instrument/deployment0015_CE01
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catalog http://thredds.dataexplorer.oceanobservatories.org/thredds/catalog/ooigoldcopy/public/CE@1ISSM-RID16-03-DOSTAD@@O- telemetered-dosta_abcdjm_ctdbp_dcl_instrument/catalog. html

Dataset: CE@1ISSM-RID16-03-DOSTADO@O-telemetered-dosta_abcdjm_ctdbp_dcl_instrument/deployment@@15_CE@1ISSM-RID16-03-DOST;

Data size: 99.46 Kbytes
ID: ooigoldcopy/public/CE@LIISSM-RID16-03-DOSTAD@@O-telemetered-dosta_abcdjm_ctdbp_dcl_instrument/deployment@015_CE@1ISSM-RID16-03-
DOSTAD@@@-telemetered-dosta_abcdjm_ctdbp_dcl_instrument 20220323T203A24.043000-20270324T203024.ARAAAA . nc

deployment0015_CEO1ISSM-RID 0S losta_abedjm_ctdbp_dcl_instrument_2

Access: Fp—

OPENDAP: /thredds/dodsC/ooigoldcopy/public/CE@1TISSI
dosta_abcdjm_ctdbp_dcl_instrument/deployment@@15_C
dosta_abcdjm_ctdbp_dcl_instrument_20220323T7203024.4¢
NCML: /thredds/ncml/ooigoldcopy/public/CEQ1TISSM-RII
dosta_abcdjm_ctdbp_dcl_instrument/deployment@015_C
dosta_abcdjm_ctdbp_dcl_instrument_20220323T7203024.4¢
ubDC: /thredds/uddc/ocoigoldcopy/public/CE@1ISSM-RI[
dosta_abcdjm_ctdbp_dcl_instrument/deployment@015_C
dosta_abcdjm_ctdbp_dcl_instrument 202203237203024.
IS0: /thredds/iso/ooigoldcopy/public/CE@1ISSM-RID1(
dosta_abcdjm_ctdbp_dcl_instrument/deployment0015_Cl
dosta_abcdjm_ctdbp_dcl_instrument 202203237203024.¢
HTTPServer: /thredds/fileServer/ooigoldcopy/public, Action: [ GetAsCIl | [ Get Binary | | Show Help

OCEAN
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OPeNDAP Dataset Access Form

For questions or comments about this dataset, contact the administrator of this server [00I Data Manager] at:

OCEANOBSERVATORIES.ORG

dosta_abcdjm_ctdbp_dcl_instrument/deployment@015_C

elemetered-dos

Data URL: [http://thredds. er. s ies.org /dodsC/ooi public/CE0l:

dosta_abecdjm_ctdbp_dcl_instrument_202203237203024.¢

Global Attributes:
node: RID16
Dates: conment:

publisher_email:
sourceUrl: htt oceanobservatories.org/
collection method: telemetered

stream: dosta abcdim ctdbp dcl instrument
featureType: point

2022-03-25T03:03:33.9667 (modified)

Viewers:

Ocean Observatories Initiative
022-03-25T03:03:28.177479

NetCDF-Java ToolsUI (webstart)

cdm_data_type: Point

references: More information can be found at http://oceanobservatories.org/
Metadata Conventions: Unidata Dataset Discovery v1.0

date created: 2022-03-25T03:03:28.177477

id: CE@1ISSM-RID16-03-DOSTAD@@O-telemetered-dosta_abcdjm_ctdbp_dcl_instrument
reguestUUID: Sac3edcl-8571-4a14-9e13-887651736877

contributor role:

summary: Dataset Generated by Stream Engine from Ocean Observatories Initiative
keywords_vocabulary:

Variables: (J obs: array of 32 bit Integers [obs = 0..12]

obs:[ ]

_ChunkSizes: 1024


https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3

Gold Copy THREDDS: Code Examples

&\ Using Matiob to

« Matlab: e O

Using Matlab to Access OOI Data from THREDDS and ERDDAP

“The following code provides a basic set of tools a user could use to access data from the OO THREDDS and ERDDAP servers using Matlab. This example s specifcally focused on the Q0L

https://matlab.mathworks.com/users/wingardc e

00 data is organized according to the Reference Designator, data delivery method and the data stream name. For most of this example, we wil be working with data from the dissolved
oxygen sensor on the midwater platform (aka Near-Surface Instrument Frame (NSIF) at 7 m) of Mooring (cee1

@onid.oregonstate.edu/Published/nep 2022/ I e i

refdes - "CE01ISSH-RIDI6-3-DOSTADGRD" S

nethod

Tenetered
Stream - "dosta_abcdjn_ctdbp_dcl_instrunent’;

matlab thredds erdda P. html g e e

OCEANOBSERVATORIES.ORG

url = join([base_url, join([refdes, method, stream], '-'), ‘/catalog. oy
url
ttps://thredd: org/thredds o/ Py /p \_abcdjn_ctdop_
Listing Data Files
PY . We can use the uebread function to scrape the above catalog URL fof the data files of interest To do that, we need o create a simple functon using the above URL as an input and a regex
tag that can be used 10 spechy the speciicfles we are afler. Because ths is Matlab, we need to put that functo ”
- scroll down to the section of local functions to See the contents of the 1ist_files function. [ Jupyter Notebook Viewer x  +

Constructing the tag «>cn a

httDS ‘/Inbviewer.i DVthOﬂ .0rg / q ist/cwi nga rd/08e m S A S L s~ Jupyter ; _

every DOSTA netCDF file In the catalog. If we were after Just the fles from Deployment 15, then we can tweak 1

nbview

d 1 a 1 04 1 4 9 6 2 d 5 d 5 1 C 1 7 3 b 2 O 7 O 74 e 3 5;2;éZ;;ii:;’fﬁ:;iiii;;?cig;f\ o Using Python to Access OOl Data from THREDDS and ERDDAP

ans « "ooigoldcopy/public/CER1ISSH-RID16-03-DOSTADGQO- telemetered-dosta_sbedin_ctdbp._dcl. he following code provides a basic setoftoos a user could use 1o access data flom the OOI THREDDS and ERDDAP servers using python. This example s
J specifically focused on the OOl Gold Copy THREDDS catalog, the OOI Gold Copy and Dala Explorer Merged ERDDAP servers, and the OO! Glider data available
Loading Data ffom the GliderDAC.
Wie can use the Matlab websave function to download netCDF file(s) from thefst and then load the contents in
ata ino Matiab, this has proven bugay. Dovinloading the fle and the loading the Gownloaded fle seems to vor Finding the Data
T ——————m—— T — 00! data is organized accoraing to the Reference Designator, data delivery method and the data stream name. For most ofthis example, we willbe working with
nc.url = Join([dods.url, ne Files($), ) ’ data from the dissolved oxygen sensor on the midwater platform (aka Near-Surface Instrument Frame (NSIF) at 7 m) of the Coastal Endurance Oregon Inshore
O e TR Surface Mooring ( CEQLISSH-RID16-03-DOSTADGER ), We'l use fhe telnetered daia coniained inthe dosta_sbedjn_ctdbp_dcl_instrument siream.
% use custon developed nc_reader script (see Local Functions below) to load the
% netcOF file in as a timetable In [18]: | # Inport the tools we are going to need today:
data - nc_reader('data.nc’ import. io
data(1:19) {*dissolved oxygen’, “temp’, ‘practical salinity'}) inport natplotlib.pyplot as plt # plotting Lib
inport numpy as mp  # numerical Library
ans - inport re
) =) = import. requests
inport xarray as xr # netcoF Library
1 2275812 10.4148 33.3995 S R x o
P maae| 1079 2400 fron bsa import Beautifulsoup
I a0
. w00 104172 s Hnatplotlib inline
waom 104 a2
2 In [4): | # setup defaults to use in subsequent data queries
. 530021 ez B8 refdes CE@1ISSH-RID16-03-DOSTAD@GR" ;
. s maers 557 method - "telenctered”;
. 00 osms 2301 strean - "dosta_abcdjn_ctdbp_dcl_instrument”;
55 o210 2602600| M.1241 23250 # construct the 00T Gold Copy THREDDS catalog URL for this data set
L 26-Sep-202. 2713849 13018 32318 base_url ‘https://thredds.. . oce te .org/ blic/™;
url = base_url + ('-').join([refdes, method, strean]) + */catalog.htal
% use a for-loop to download all the data files and create a single timetable url

[1]: “https://threds org/ co1

Listing Data Files
We can use the Beautiful Soup module o scrape the above catalog for the data fils of interest. To do that, we need to create a Smple function using the above url
as an input and a regex tag that can be used o speciy the specificfles we are after

In [2]: def list_files(url, tag=r'.*\.nc$’):

Function to create a List of the netCDF data files i
created by a request to the M2M system.

the THREDDS catalog

:param url: URL to a THREDDS catalog specific to a data request

paran tag: regex pattern used to distinguish files of int;

ireturn: List of files in the catalog with the URL path set relative to the
catatog

with requests.session() as s
- s.get(url).text

soup - BeautifulSoup(page, ‘htal.parser’)

pattern - re.compile(tag)

nc_files = [node.get("href’) for node in soup.find all(‘a’, text=pattern)]
nc_files - [re.sub("catalog.html\2dataset~", ', file) for file in nc_files]
return ne_files

Constructing the tag

“The tag can be used in many ways. Asimple tag ke n*.*\.ncs’ wouid st al o the netCOF files n the catalog. Secause the DOSTA requires ata from a co-
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https://matlab.mathworks.com/users/wingardc@onid.oregonstate.edu/Published/nep_2022/matlab_thredds_erddap.html
https://nbviewer.ipython.org/gist/cwingard/08ed1a10414962d5d51c173b207074e3

Environmental Research Division's Data
Access Program (ERDDAP)

. Gold Copy ERDDAP

e https://erddap-
goldcopy.dataexplorer.oceanobservatories.org/erdd
ap/index.html

» netCDF files from the Gold Copy THREDDS
catalogs loaded into ERDDAP datasets

» Datasets are organized by reference designator,
delivery method, stream and deployment number

» Based on the coded examples above, our dataset
ID would be .... missing ...

« Some 26+ instances of ERDDAP used to represent
the GC ERDDAP.

* Memory and management issues
* Rethinking it

« Gold Copy THREDDS == full resolution data

OCEAN
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& ERDDAP - Home Page X +

&« > C 0O @ erddap-goldcopy.dataexplorer.oceanobservatories.org/erddap/index.html
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ERDDAP

ERDDAP (the Environmental Research Division's Data Access Program) is a data server that
gives you a simple, consistent way to download subsets of scientific datasets in common file
formats and make graphs and maps. This particular ERDDAP installation has oceanographic
data (for example, data from satellites and buoys).

Easier Access to Scientific Data

Our focus is on making it easier for you to get scientific data.
Different scientific communities have developed different types of data servers.

For example, OPeNDAP, WCS, SOS, OBIS, and countless custom web pages with forms. Each
is great on its own. But without ERDDAP, it is difficult to get data from different types of servers:

« Different data servers make you format your data request in different ways.

« Different data servers return data in different formats, usually not the common file format
that you want.

« Different datasets use different formats for time data, so the results are hard to compare.

ERDDAP unifies the different types of data servers so you have a consistent way to get
the data you want, in the format you want.

« ERDDAP acts as a middleman between you and various remote data servers. When you
request data from ERDDAP, ERDDAP reformats the request into the format required by
the remote server, sends the request to the remote server, gets the data, reformats the
data into the format that you requested, and sends the data to you. You no longer have to
go to different data servers to get data from different datasets.

« FRNDAP nffers an easv-in-lise cansistent wav in reanest data- via the OPeNDAP

Brought to you by NSF

Start Using ERDDAP:
Search for Interesting Datasets

« Do a Full Text Search for Datasets

\ ]

| Search|

« View a List of All 8,582 Datasets
« Search for Datasets by Category

Datasets can be categorized in different ways by the
values of various metadata attributes. Click on an
attribute (cdm_data_type, institution, ioos_category,
keywords, long_name, standard_name, variableName)
to see a list of categories (values) for that attribute.
Then, you can click on a category to see a list of
relevant datasets.

« Search for Datasets with
Advanced Search @

« Search for Datasets by Protocol

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

OCEANOBSERVATORIES.ORG


https://erddap-goldcopy.dataexplorer.oceanobservatories.org/erddap/index.html

Data Explorer (Merged) ERDDAP

OCEANOBSERVATORIES.ORG

 https://erddap.dataexplorer.oceanobservatories.org/er
ddap/index.html
« Datasets are organized by the reference designator 0 oot x |4 v - o ox
<« C {} @& erddap.dataexplorer.oceanobservatories.org/erddap/index.html e % @ »0@ :
« Data from different data delivery methods (and s
streams) is combined into a single, merged time-series SO | IO
« Select parameters available: ERDDAP Start Using ERDDAP:

Search for Interesting Datasets

ERDDAP (the Environmental Research Division's Data Access Program) is a data server that
gives you a simple, consistent way to download subsets of scientific datasets in common file « Do a Full Text Search for Datasets
° C F Sta n d a rd N ame (e - g " formats and make graphs and maps. This particular ERDDAP installation has oceanographic data ‘ °
q a (for example, data from satellites and buoys).
moles_of oxygen_ per_unit mass_in_sea_water) ==

Easier Access to Scientific Data

O OOl Data PrOd UCt (eg . DOCONCS) Our focus is on making it easier for you to get scientific data

Different scientific ities have ped di types of data servers.

« View a List of All 600 Datasets

« Search for Datasets by Category

Datasets can be categorized in different ways by the

o Data EXplorer genera ted QC f/ags based on Stock QA RTOD For example, OPeNDAP, WCS, SOS, OBIS, and countless custom web pages with forms. Each is values of various metadata attributes. Click on an

great on its own. But without ERDDAP, it is difficult to get data from different types of servers: attribute (cdm_data_type, institution, ioos_category,

keywords, long_name, standard_name, variableName,
Sty/ e t eStS « Different data servers make you format your data request in different ways i 9! 5 )

i ﬁ . et to see a list of categories (values) for that attribute.
. 5\;3321\:2;:«; servers retumn data in different formats, usually not the common file format Then, you can click on a category to see a list of

o H i g h re So I u ti O n d ata reSa m p I ed to m aX 1 m i n u te « Different datasets use different formats for time data, so the results are hard to compare. relevant datasets

ERDDAP unifies the different types of data servers so you have a consistent way to get the + Search for Datasets with

reSO I u t i O n data you want, in the format you want. Advanced Search @

« ERDDAP acts as a middleman between you and various remote data servers. When you « Search for Datasets by Protocol
request data from ERDDAP, ERDDAP reformats the request into the format required by the

. .
te server, sends the request to the remote server, gets the data, reformats the data Protocols are the standards which specify how to
e O | deployment mb dt t o
Ve r a I n e o e n S a re CO I n e O C re a e a into the format that you requested, and sends the data to you. You no longer have to go to request data. Different protocols are appropriate for
different data servers to get data from different datasets. different types of data and for different client

. " .
S I n g I e tl m eSe rl eS + ERDDAP offers an easy-to-use, consistent way to request data: via the OPeNDAP sppicatons

* Not fully 1:1 with the Gold Copy THREDDS catalogs.
Some of the more complex data sets are still being
worked on

OCEAN
OBSERVATORIES
INITIATIVE


https://erddap.dataexplorer.oceanobservatories.org/erddap/index.html
https://cfconventions.org/Data/cf-standard-names/79/build/cf-standard-name-table.html
https://oceanobservatories.org/instrument-class/do2/

Data Explorer ERDDAP: Finding Data

Browser

« Advanced Search:
https://erddap.dataexplorer.oceanobservatories.org/erd

dap/search/advanced.html

« Datasets:
https://erddap.dataexplorer.oceanobservatories.org/erd

dap/info/index.html
» Scroll/CTRL-F

Code

« RESTful APl with extensive documentation

« Matlab: User needs to construct requests (combination
of RESTful API, browser queries or OOl Decoder)

» Python: erddapy (https://github.com/ioos/erddapy)

* R:rerrdap (https://github.com/ropensci/rerddap)
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v - =] X
@ ERDDAP - Advanced Search X +

&« C ()} @ erddap.dataexplorer.oceanobservatories.org/erddap/search/advanced.htmi?page=1&itemsPerPage=.. & ¥ @ & 0O 6 :

OCEAN oo
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Brought to you by NSF

ERDDAP > Advanced Search o

Directions: Specify as many or as few search criteria as you want, then click seaxch
Only the datasets that match all of the search criteria will appear in the results.

Full Text Search for Datasets @
[ce0tissm-rid16-03-dostad000

Search for Datasets by Category @

protocol @ =(bledapv]

cdm_data_type =|(ANY) v

institution =|(ANY) v

ioos_category =[(ANY) v]|

keywords =[(ANY) v|

long_name =|(ANY) ¥
standard_name =| moles_of_oxygen_per_unit_mass_in_sea_water el

variableName =[(ANY) v

Search for Datasets that have Data within Longitude, Latitude, and Time Ranges @
Maximum Latitude -
Min and Max Longitude =

Minimum Latitude = | [Clear]|
3 _
A
. gy
Py
2
5 (]
0
b
&
180° -135° -90° -45° 0° 45° 90° 135° 180° 225° 270" 315° 360°

Minimum Time = |
Maximum Time = |

Search|
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https://erddap.dataexplorer.oceanobservatories.org/erddap/search/advanced.html
https://erddap.dataexplorer.oceanobservatories.org/erddap/info/index.html
https://erddap.dataexplorer.oceanobservatories.org/erddap/rest.html
https://github.com/ioos/erddapy
https://github.com/ropensci/rerddap

Data Explorer ERDDAP: Datasets

« Datasets are currently all represented
as tabular, time-series (TableDAP
data

* Organized by Dataset ID (based on
Reference Designator

« Dataset Title human readable version
of the ID

« Data access either through the “data”
or “graph” links

« Datasets are updated daily from the
Gold Copy THREDDS catalog
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Col

@ ERDDAP - List of All Dat

& > C {d @ erddap. g .org/erddap/info/indexhtml?p:

sPerPage=1000
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ERDDAP > List of All Datasets

600 matching datasets, listed in alphabetical order.

Grid Sub- Table Make W Source sum- FGDC, Back-

DAP " DAP A M Data Title ma 10, ground | RSS
Data Data Graph S Files Y Metadata Info

set | data graph *The List of All Active Datasets in this ERDDAP * o M | background
Coastal Endurance: Oregon Inshore Surface Mooring: Near Surface Instrument Frame: 3-

E
mail

Brought to you by NSF

Institution Dataset ID

Axiom Data Science | allDatasets

data | graph files @ | F 1 M | background&® Bd  Ocean Observatori... @ ooi-ce01issm-rid16-02-flortd000
Wavelength Fluorometer
data__graph il Coasial OO NEaTSUrTaCe SO P T C T T —l £_00i.0e01issm-rid16-03-ctdbpc000
data | graph files g‘:;::: Enduinceloregoninshoreisviace Moohglileat S ace lsilnenthamelDissoned @ F I M background® E¥E8|[X  Ocean Observatori.. @ ooi-ce01issm-rid16-03-dostad000
data | graph files | Coastal EndUrance: Oregon THSHOTE SUMACE MOOTT: NEaT STMTaE TSTOTTerT FTaTe T v T Goean Observatori... @ | 00i-ce01issm-rid16-07-nutnrb000
data | graph files | Coastal Endurance: Oregon Inshore Surface Mooring: Near Surface Instrument Frame: pCO2 Water @ | F I M background® E¥E3 D4 Ocean Observatori... @  00i-ce01issm-id16-05-pco2wb000
data | graph files | Coastal Endurance: Oregon Inshore Surface Mooring: Near Surface Instrument Frame: SeawaterpH | @ | F | M | background® B2 Ocean Observatori... @ ooi-ce01issm-rid16-06-phsend000
Coastal Endurance: Oreaon Inshore Surface Moorina: Near Surface Instrument Frame: Sinale
data | graph files G & &
@ ERDDAP - Cosstal Endurance: O X | +
data | graph files
< C (Y @ erddap. ies.org/erddap/tabledap/ooi-ce0lissm-rid16-03-dos oxygen_p teritime> 2w @ »0®
data | graph files
data | graph files OCEAN
BSERVATORIE
data | graph fles 7T OESERVATIORIES
INITIATIVE Brought to you by NSF
data | graph fles

wa gen s | ERDDAP > tabledap > Make A Graph o

data | graph files T Coastal Endurance: Oregon Inshore Surface Mooring: Near Surface Instrument
Frame: Dissolved Oxygen B< 58
data | graph fles | Institution: ~ Ocean Observatories Initiative (OOI) (Dataset ID: ooi-ce01issm-rid16-03-dostad000)
Range: longitude = -124.09447 0 -124.09447°E, latitude = 44 65706 to 44.65708°N, time = 2014-04-17T22:00:00Z to 2022-06-02T20:30:00Z
data | graph files | |nformation: Summary @ | License @ | FGDC | ISO 19115 | Metadata | Background & | Data Access Form | Files
data | graph files
data | graph| | files | Graph Type:|lines vie
X Axis: time v
data | graph files | Y Axis: moles_of_oxygen_per_unit_mass_in_sea_water v =I5
data | graph files Constraints @ Optional Optional
int #1 @ #2e
- time v 2022-05-01T00:00:002 <=
v =~
v =
Server-side Functions @
O gistinct() @
vio ] J=I 5] I

Graph Settings
Color: ( elelo/e
Y Axis Minimum: | | Maximum: |

[Ascending v v]

[Redraw the Gapiﬂ (Please be patient. It may take a while to get the data )

Optional

Then set the File Type: [ .nc v | (File Type information)

and [Download the Data or an Image]

or view the URL: [http://erddap. i i-ce01]
(Documentation / Bypass this form @ )
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Data Explorer ERDDAP: Downloading

 Direct downloads via browser

» Use the Data Access form to determine list of
variables to request, set constraints (e.g., time
range) and construct the URL for the file type to
download.

 ERDDAP supports 30+ file formats for
downloading (in particular: csv, json, netCDF,
mat)

« Copy/paste the generated URL, or click on the
Submit button (not shown, just below the File

type)

« Can also generate a URL for downloading from
the Make a Graph form

 Via Code
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Col

@ ERDDAP - Coastal Endurance: O X +

< c 0
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ERDDAP > tabledap > Data Access Form e

Coastal Endurance: Oregon Inshore Surface Mooring: Near Surface Instrument

Frame: Dissolved Oxygen & 68
Institution: ~ Ocean Observatories Initiative (OOI) (Dataset ID: ooi-ce01issm-rid16-03-dostad000)
Information: Summary @ | License @ | FGDC | ISO 19115 | Metadata | Background & | Files | Make a graph

Dataset Title

@ erddap.dataexplorer.oceanobservatories.org/erddap/tabledap/ooi-ce01issm-rid16-03-dostad000.htm

Brought to you by NSF

Maximum @

| 2014-04-17T22:00:00Z 2022-06-02T20:30:00Z

Variable @ [Check Al] [Uncheck All| Com @ o @ Minimum @
time (UTC) @ [>= v|2022-05-30T20:30:00Z [«=+]

[J 1atitude (degrees_north) @ [>=v]| [<=+] | 44.65708

[ longitude (degrees_east) @ [>=+] [«=+] | -124.00447

[ z (Attitude, m) @ >= v =v 0.0

[J mole_concentration_of_dissolved_molecular_oxygen_in_sea_water (micromol.L-1) @ |[>= v <=v -9.999

() mole_concentration_of_dissolved_molecular_oxygen_in_sea_water_qc_agg @ =V <=v

() mole_concentration_of_dissolved_molecular_oxygen_in_sea_water_qc_tests @ >= v <=v
moles_of_oxygen_per_unit_mass_in_sea_water (micromol.kg-1) @ = v <=w -8.4854518482
() moles_of_oxygen_per_unit_mass_in_sea_water_qc_agg @ >= v <=v

() moles_of_oxygen_per_unit_mass_in_sea_water_qc_tests @ >= v = v

sea_water_practical_salinity (1e-3) @ 3= v <=w 23.0929863398
[ sea_water_practical_salinity_qc_agg @ >= v <=

[ sea_water_practical_salinity_qc_tests @ 5= v <=v

[ sea_water_pressure (decibars) @ 5= v <= v 1 7
() sea_water_pressure_qc_agg @ 5= v <=v

[ sea_water_pressure_qc_tests @ >= v <=v

sea_water_temperature (degree_Celsius) @ >= v <=wv 7.053899765
[ sea_water_temperature_gc_agg @ >= v <=wv

() sea_water_temperature_gc_tests @ >= v <=v

[J station @ >= v = v

Server-side Functions @

[ distinct() @
vie ] =

4] ] IRdy)

File type: (more info)

nc - Download a flat, table-like, NetCDF-3 binary file with COARDS/CF/ACDD metadata v]
[Just generate the URL: ||
(Documentation / Bypass this form @ )

4465708

-124.09447

0.0

663.4801

620.2331300322

33.9586257223

9.2019996643

17.7984356205
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Data Explorer ERDDAP: Examples

A\ Using Mat 1o

® M atl a b : Using Matlab to Access OOI Data from THREDDS an;j E;DVD:F: a ; i
https://matlab.mathworks.com/users/wingardc

“The following code provides a basic set of tools a user could use to access data from the OO THREDDS and ERDDAP servers using Matlab. This example s specifcally focused on the Q0L
Golg Copy THREDDS catalog, the Q01 Gold Copy and Data Explorer Werged ERDDAP servers, and the OO Glder data available from the GliderDAC,

Finding the Data

00 data is organized according to the Reference Designator, data delivery method and the data stream name. For most of this example, we wil be working with data from the dissolved

OCEANOBSERVATORIES.ORG

Col

@onid.oregonstate.edu/Published/nep 2022/

matlab thredds erddap.html
Python:

https://nbviewer.ipython.org/qgist/cwingard/08e

oxygen sensor on the midwater platform (aka Near-Surface Instrument Frame (NSIF) at 7 m) of

We'l use the telnetered data contained i the dosta_abcdjn_ctdbp_dcl_instrunent stream

% setup defaults to use in subsequent data queries
Pefdes = "CEO1ISSI-RIDI6-@3-DOSTADGRR";

nethod Tenetered
Stream - "dosta_abcdjn_ctdbp_dcl_instrumen

construct the 0T Gold Copy THREDDS catalog URL for this data set

base_url = “https://thred: <.org/t & 5
url = join([base_url, join([refdes, method, strean], '-'), ‘/catalog %
url = "https://thredd org/thredds, 8 P/

Mooring (cEe1

Listing Data Files

,_abcdjm_ctdbp_

We can use the webread funciion 10 scrape the above catalog URL for the data fles of interest. To do that, we need 1o create a simple function using the above URL as an input and a regex.

tag that can be used 1o specify the specifc fles ie are afer. Because this is Matiab, we need to put that functio
Scroll down to the section of ocal functions to see the contents of the 14st_f4les functio.

Constructing the tag
“The tag can be used in many ways. A simple tag ke * . *\.nc$" would list allof the nelCOF fis in the catalog

i Jopyter Notebcck Viewer X 4 - =

<

cqa &

o 5d51c173620707463

Saiinty), here are CTOBP fles present nthe catalog as well Since we con? want those, we can change our tag = Jupyter B —
vy BOSTAREICOF fle I hecaabog. f e were afe s e fls from Deployment 15, hen we can weak =1 mop B @ 8 &
Pbview
tag = '.*deployment@@15.*DOSTA.*\.nc$';
ne_files - list_files(url, to5);
a C e nc_files(3) Using Python to Access OOI Data from THREDDS and ERDDAP
ans - igoldcopy/public/CE@1ISSH-RID16-83-DOSTADEOR- telemetered-dosta_abcdjm_ctdbp_dcl ‘The following code provides a basic set of tools a user could use to access data from the OOI THREDDS and ERDDAP servers using python. This example is
J specifically focused on the OOl Gold Copy THREDDS catalog, the OOI Gold Copy and Dala Explorer Merged ERDDAP servers, and the OO! Glider data available
) from the GigerDAC
Loading Data
Ve can use the Matiab websave function fo download netCDF fie(s) from the s, and then load the contens i
ata nlo Matab,tis has proven buggy. Dovinioading th file and the oading the downioaded fe seems fo wor Finding the Data
D & T T R T AT S TR 00! data s organized according to the Reference Designator, data defivery method and the data siream name. For most of this example, we will be working witn
nc.url = Join([dods_url, nc files(3)] ’ data from the dissolved oxygen sensor on the midvwater platiorm (aka Near-Surface Instrument Frame (NSIF) at 7 m) of the Coastal Endurance Oregon Inshore
i T Surface Mooring ( CEGITSSH-RID16-03-DOSTADE80 ). We'll use the telnetered data contained inthe dosta_abcdjm_ctdbp_dcl_instrument siream.
% use custon developed nc_reader script (see Local Functions below) o load the
% netCDF file in as a timetable In [18]: # Import the tools we are going to need today:
data - nc_reader(‘dsta.nc’ iaport 1o
data(1:10, {'dissolved oxygen', ‘temp’, ‘practical_salinity'}) inport matplotlib.pyplot as plt # plotting Liby
inport numpy 2 np  # numerical Library
ans = import re
dissolved_orygen temp. practieal_satiity dimport requests
inport xarray as xr # netcoF Library
1 275812 104148 33.3995 S R x o
P et orem 080 From bsa import Beautifulsoup
I ) B0
. om0 10am a5 Hnatplotlib inline
tos0m 104 e
In (1): # setup defaults to use in subsequent data queries
: 530021 ez B8 refdes ‘CE@1TSSM-RID16-83-DOSTADES" ;.
g aosss e 257 method - "celeneered";
. sore o 32300 Strean - "dosta_sbcdjn.ctdbp_dcl_nstrument”;
55 o210 2502500 2 23250 # construct the 00T Gold Copy THREDDS catalog URL for this data set
© 26Sep202 271.3849 11.3019 B218 base_url = “https://thredds. blic/";
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% use a for-loop to download all the data files and create a single timetable

n [2]:

¥ « tories.org/
url = base_url + (°-').join([refdes, method, strean]) + */catalog.html

“https://threda: org/ co1

Listing Data Files

We can use the Beautiful Soup module o scrape the above catalog for the data fils of interest. To do that, we need to create a Smple function using the above url
as an input and a regex tag that can be used o speciy the specificfles we are after

def list_files(url, tag=r'.*\.nc$’):

Function to create a List of the netCDF data files i
created by a request to the M2M system.

the THREDDS catalog

tparam url: URL to a THREDDS catalog specific to a data request

paran tag: regex pattern used to distinguish files of interest

ireturn: List of files in the catalog with the URL path set relative to the
catatog

with requests.session() as s
- s.get(url).text

soup - BeautifulSoup(page, ‘htal.parser’)

pattern - re.conpile(ta

nc_files = [node.get("href’) for node in soup.find all(‘a’, text=pattern)]
nc_files - [re.sub("catalog.html\2dataset~", ', file) for file in nc_files]
return ne_files

Constructing the tag

“The tag can be used in many ways. Asimple tag ke n*.*\.ncs’ wouid st al o the netCOF files n the catalog. Secause the DOSTA requires ata from a co-


https://matlab.mathworks.com/users/wingardc@onid.oregonstate.edu/Published/nep_2022/matlab_thredds_erddap.html
https://nbviewer.ipython.org/gist/cwingard/08ed1a10414962d5d51c173b207074e3

GliderDAC ERDDAP

https://qgliders.ioos.us/erddap/index.htmi

Includes both the full-resolution, recovered
data, as well as the decimated, telemetered
data

« All OOl data is pushed to the GliderDAC on a
regular schedule (actively deployed gliders are
updated regularly throughout the day

« Dataset IDs are organized by glider name and

deployment date/time (-delayed’ appended to
recovered datasets)

« Use ‘O0I Coastal Endurance’ or ‘OOl Global
Papa’ as search terms

« For python users, see this nice example on

using erddapy to access data from the
GliderDAC

Col
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The mission of the Glider DAC is to provide glider operators with a simple process for submitting glider data sets to a centralized
location, enabling the data to be visualized, analyzed, widely distributed via existing web services and the Global Telecommunications
System (GTS) and archived at the National Centers for Environmental Information (NCEI).

As scientists deploy more gliders, they are revolutionizing how we observe our ocean. This data creates a more complete picture of what

&) ERDDAP - Home Page

< c O

x 4+

@ gliders.ioos.us/erddap/index.html

7 ERDDAP

asier access 1o Sci

ERDDAP

ERDDAP (the Environmental Research Division's Data Access Program) is a data server that
gives you a simple, consistent way to download subsets of scientific datasets in common file

| formats and make graphs and maps. This particular ERDDAP installation has oceanographic data

(for example, data from satellites and buoys).

Easier Access to Scientific Data

Our focus is on making it easier for you to get scientific data.

Different

have different types of data servers.

P

For example, OPeNDAP, WCS, SOS, OBIS, and countless custom web pages with forms. Each is
great on its own. But without ERDDAP, it is difficult to get data from different types of servers:

« Different data servers make you format your data request in different ways

« Different data servers return data in different formats, usually not the common file format
that you want.

« Different datasets use different formats for ime data, so the results are hard to compare

ERDDAP unifies the different types of data servers so you have a consistent way to get the
data you want, in the format you want.

« ERDDAP acts as a middieman between you and various remote data servers. When you
request data from ERDDAP, ERDDAP reformats the request into the format required by the
remote server, sends the request to the remote server, gets the data, reformats the data
into the format that you requested, and sends the data to you. You no longer have to go to
different data servers to get data from different datasets

ERDDARP offers an easy-to-use, consistent way to request data: via the OPeNDAP
standard
Many datasets can also be accessed via ERDDAP's Web Map Service (WMS).

ERDDAP returns data in the common file format of your choice. ERDDAP offers all data as
html table, ESRI .asc and .csv, Google Earth _kml, OPeNDAP binary, .mat, .nc, ODV txt
csv, tsv, json, and xhtml. So you no longer have to waste time and effort reformatting
data.

ERDDAP can also return a .png or .pdf image with a customized graph or map.

ERDDAP standardizes the dates+times in the results. Data from other data servers is hard
to compare because the dates+times often are expressed in different formats (for example,
"Jan 2, 2018", 02-JAN-2018, 1/2/18, 2/1/18, 2018-01-02, "days since Jan 1, 1900"). For
string times, ERDDAP always uses the ISO 8601:2004(E) standard format, for example.

v = (m]

X

2 v @ » 0@ :

Start Using ERDDAP:
Search for Interesting Datasets

Do a Full Text Search for Datasets

[ e
Search |

View a List of All 1,236 Datasets

Search for Datasets by Category

Datasets can be categorized in different ways by the
values of various metadata attributes. Click on an
attribute (cdm_data_type, institution, ioos_category,
keywords, long_name, standard_name, variableName)
to see a list of categories (values) for that attribute.
Then, you can click on a category to see a list of
relevant datasets.

Search for Datasets with
Advanced Search @

Search for Datasets by Protocol

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

Protocol Description

Griddap lets you use the OPeNDAP
hyperslab protocol to request data subsets,
graphs, and maps from gridded datasets
(for example, satellite data and climate
model data). griddap documentation
Tabledap lets you use the OPeNDAP
constraint/selection protocol to request data
subsets, graphs, and maps from tabular
datasets (for example, buoy data)

tabledap documentation

ERDDAP's "files" system lets you browse a
virtual file system and download source

griddap
datasets

tabledap
datasets

deep
jon of
Network
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https://gliders.ioos.us/erddap/index.html
https://ioos.github.io/erddapy/00-quick_intro-output.html

THREDDS versus ERDDAP?

Not really a true cross-comparison

They both represent a way of accessing OOl data
via a users preferred set of tools (GUI, python,
Matlab, R ... mix and match, you choose)

* They both have well documented APIs and are
commonly used in the bio-geosciences (resources
available)

« They offer different variants of mostly the same
data

« THREDDS data is full resolution, covering all the different
data delivery methods. User needs to stitch it all back
together, but they get everything the system produces.
Can be slower, more complex processing required

« ERDDAP data has been reduced (number of variables,
and temporally if data rates greater than 1 minute) but is
in a more user-friendly format (already combined,
standardized variable names). Data downloads are
generally faster

* Neither has the full set of OOI data, although that is the
end goal
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Questions?

OOl Discourse
https://discourse.oceanobservatories.orq/

OOl HelpDesk

helpdesk@oceanobservatories.orqg



https://discourse.oceanobservatories.org/
mailto:helpdesk@oceanobservatories.org

