U.S. Integrated Ocean Observing System (IO0OS®)

Improving Aquatic Biological/Ecological
Observing Data Integration and
Dissemination

A Multi-Agency, Multi-Partners Effort to reconcile
Data/Metadata Standg
Integrated Aquati IOOS BDP and B|o Core Var.
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- TOPP to Ocean models
- POST to Fisheries models

NOAA EDM(

Acoustic Obs

Looking Forward



U.S. I00S: Program Overview
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7 Goals, 1 System

= Improve predictions of climate change and weather

“@=\ N\ O Improve the safety and efficiency of maritime operations
S - ol AT Improve forecasts of natural hazards

Improve homeland security

Minimize public health risks

Protect and restore healthy coastal ecosystems

Sustain living marine resources

Enhances science and improves decision making
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|OOS® Core Variables

1. Temperature 14. Bathymetry

2. Salinity 15. Ice distribution

3. Water level 16. Contaminants

4. Currents 17. Stream flow

5. Surface Waves 18. Dissolved nutrients

6. Surface Winds 19. Optical properties

7. Ocean color 20. Total suspended matter
8. Dissolved oxygen  21.Colored dissolved organic matter
9. pH 22.Fish species

10.pCO? 23.Fish abundance
11.Heat flux 24.Zooplankton Species
12. Bottom character 25. Phytoplankton species
13. Pathogens 26. Zooplankton abundance

list could be expanded based on identified needs...




Which scales are you most interested in? Which scales are you most interested in?
Temporal resolution Time Frame
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http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&ved=0CC8QFjAC&url=http%3A%2F%2Fwww.ices.dk%2F&ei=zbNQUNruMuL30gHu4IDwDQ&usg=AFQjCNHPU8M8p5RsjIDWNsHgHoPdpMhcmQ

Metadata Standards, Content and Access
Metadata: information used to document and interpret data

Metadata Contents Metadata Access

el .« |dentification / _ _
Attribution /y Native FGDC xml via http://

FGDC

* Discovery Document )
of Record onverted I1SO xml via http://

» Understanding

* Referral Tools transform FGDC for a =
. other formats and PacfOOS- "
* Histo ry / QA methods of access, tools A S
. . -  Home  Regions About Focus Areas: Data Access
O (Detal IS Of zJ):tg;z‘Iae/Ct team and e ND NETWORK MARINE FISH MONITORING DATASET
Mapplng to ’ + identification Information
Terminology)

] ]
__Pacific Islands Ocean Observing System

nclSO on  }* "
» Content Standard ERDDAP b e o

FGDC is the Primary Format e o e - i FGDC &
. ISO and nCISO Supported ent::w: Nc::t:mt ,:s : p:olsk::: c:muon orm: MS Acc: abase ISO- html
« Multiple Interface Methods . xml, text

Credit to OBIS-USA, PIFSC , NPS, PMNM and PaclOOS tean




Links to IOOS BDP data services?

« Data Terminology and exchange standards

- Data Model XML
http://www.i00s.gov/schema/ioosbiology/0.9/ioosbiologicalterminology vpoint9.xsd
-Terminology Schema

http://www.i100S.gov/schema/ioosbiology/0.9/ioos biological terminology vpoint9d.x
ml

-Data Access services
http://00s.soest.hawaii.edu/erddap/info/index.html?page=1&itemsPerPage=1000

Metadata Standards

http://0oos.soest.hawaii.edu/cqi-
bin/get metadata.pl?iId=PACN FISH TRANSECT&format=fgdc



http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://www.ioos.gov/schema/ioosbiology/0.9/ioosbiologicalterminology_vpoint9.xsd
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://www.ioos.gov/schema/ioosbiology/0.9/ioos_biological_terminology_vpoint9d.xml
http://www.ioos.gov/schema/ioosbiology/0.9/ioos_biological_terminology_vpoint9d.xml
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://oos.soest.hawaii.edu/erddap/info/index.html?page=1&itemsPerPage=1000
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc

PILOT IN PACIOOS

Participating Resources

Terminology Web Services
&Conventions

Terminology
&Conventions

dcterms / dwc | | FGDC / ISO
W Metadata
e Practices-

DwC & I00S CF Conventions
XML Guidelines

Consumers & Applications

Human User Interactions

« Download

+ Manual transfer (e.g. Excel, GIS,
etc)

Browser Integration

+ Browser-based Discovery,
Display, Mapping, Analysis (ESRI
TOOLS/ARCGIS)

ACCESS THROUGH STATISTICAL

MODELS Integration- e.g R

Project.

Forwarding to additional web
service distribution

E D CEnvironmental Data Connector
an aextension for connacting ArcGIS to Thredds/OPaMNDAP

™




 CF terms were applied at the field
level for Lat, Long and Time fields.

There Is a reason for doing this.

Integrate Biological and other
environmental data.

HOW ABOUT NETCDEF files ?
ERDDAP -> NetCDF
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Software

ZILR &P
SARMAPT
ZHERh 2P
Ernvironmerntal Data Server™
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S apT™
WG APT
AZS In-house Tools
ArcEIZE Tools

GIS & Data Integration

ASA Software Downloads

~aasa

science, services, solutions,

SoftwareTechnoloogy Solutions

Downloads : Freeware Catalogue

Download

Download

Diownload |

Hame Size De=scription

The Environmental Data Connector (EDC) extension uses &
Java-based broveser to alloww users ta connect ta
THREDDSZSOSERDDAR data servers. The connectar [everages
exizting components from the Unidata libraries so that users can
fiter large amounts of data in space and time. The data and
metadata is then converted to into a convenient Matlakb struct
ohject and loaded into the workspace for analysis.

Environmemntal Data 106
Connector MATLAE B

The Environmental Data Connector (EDCY extension uzes a
Java-hazed broveser to allow users to connect to

Environmental Data a6 1 THREDDSSSOSERDDAR data servers. The connectar leverages

Connector B (Windows ME existing components from the Unidata libraries so that users can

Package) filtter large amounts of data in space and time. The data and
metadata is loaded into the B workspace as a named list for
analysis.

The Environmental Data Connector (EDC) extenszion uses a

Java-bazed broveser to allow uzers to connect to
Environmental Data THREDDSSOSERDDAP data zervers. The connectar leverages
Connector R (32-bit existing components from the Unidats libraries so that users can
Macintosh Package) filtter large amounts of data in space and time. The data and
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http://coastwatch.pfeg.noaa.gov/erddap/tabledap/erdCinpKfmFT.mat?longitude,latitude,station,Oxyjulis_californica_Adult
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdPPbfp1mday.mat?productivity[(2007-12-16T12:00:00Z):1:(2007-12-16T12:00:00Z)][(0.0):1:(0.0)][(31.8):1:(35.05)][(238.6):1:(242.6)]
http://coastwatch.pfeg.noaa.gov/erddap/tabledap/erdCinpKfmFT.mat?longitude,latitude,station,Oxyjulis_californica_Adult
http://www.pfeg.noaa.gov/products/EDC/
http://www.asascience.com/software/arcgistools/edc.shtml

Links to IOOS BDP data services?

« Data Terminology and exchange standards
- Data Model XML

http://www.i00s.gov/schema/ioosbiology/l 0/ioos bhiological terminology20120608v
1point0.xsd

-Terminology Schema

http://www.i00s.gov/schema/ioosbiology/1l 0/ioos bhiological terminology20120608v
1point0.xml

-Data Access services
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html

Metadata Standards

http://0oos.soest.hawaii.edu/cqi-
bin/get metadata.pl?iId=PACN FISH TRANSECT&format=fgdc



http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://www.ioos.gov/schema/ioosbiology/1_0/ioos_biological_terminology20120608v1point0.xsd
http://www.ioos.gov/schema/ioosbiology/1_0/ioos_biological_terminology20120608v1point0.xsd
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://www.ioos.gov/schema/ioosbiology/1_0/ioos_biological_terminology20120608v1point0.xml
http://www.ioos.gov/schema/ioosbiology/1_0/ioos_biological_terminology20120608v1point0.xml
http://pacioos-mapserver2.ancl.hawaii.edu/erddap/index.html
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc
http://oos.soest.hawaii.edu/cgi-bin/get_metadata.pl?id=PACN_FISH_TRANSECT&format=fgdc

A True Partnership effort

s U.S. Census of Marine Life (Michael Feldman)

% NOAA Fisheries
o Pacific Islands Fisheries Science Ctr. (Rusty Brainard , Anntte DesRochers, Troy Kanemura et al)
o Southwest Fisheries Science Ctr. (Bob Simmons, Roy Mendelssohn)
o Office of Science and Technlgy. (Jim Sargent, Becky Shuford)

+ NOAA Sanctuaries/Monument (Randy Kosaki, David Graham, Steve Turner)
« University of Hawar'i

o PaclOOS (Jim Potemra, Chris Ostrander)
o HIMB (Jo-Ann Leong, Erik Franklin)

s USGS and USA-OBIS (Mark Fornwall, Phillip Goldstein)
s NOAAIOOS Program (Charly Alexander, Hassan Moustahfid)

CENSUS @@
OF MARINE LIFE Sea Grant

National Sea Grant Office

@BIS  =USGS

science for a changing world




The WORLD of Standards and the
World of Interoperability

CF
NETCDF
SOS

Others
e.g. Bio
DwC

Dublin Core
DIGGIR

TDS




Dwc Archive

http://www.gbif.org/informatics/standards-and-
tools/publishing-data/data-standards/darwin-core-archives/

GBIF IPT
http://www.gbif.org/informatics/infrastructure/publishing/



http://www.gbif.org/informatics/infrastructure/publishing/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/
http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/

Looking Forward

2011- Reconciled a community data content
standards for Bio. Core Var. (i.e. Fish species and
fish abundance) as required by IOOS community.

2011- Pilot implementation in PaclOOS with three
datasets (NOAA. Fisheries, NPS, PMNM) link to
fisheries models.

2012-13 Testing extensiblility of these Stds to other
bio/eco. data and in other geographies - GCOOS

and SECOORA.




GCOOS-RA

NOAA. Fisheries data (Trawl data, fish, crabs, shrimp etc )
http.//barataria.tamu.edu/erddap/info/index.html?page=1&ite
msPerPage=1000

SECOORA-RA

FWC FIM, MARMAP data (Different Taxa: Fish, Shrimp,
plankton, etc.)

ERDDAP is deployed and waiting for connect data
http://129.252.139.124/erddap



http://barataria.tamu.edu/erddap/info/index.html?page=1&itemsPerPage=1000
http://barataria.tamu.edu/erddap/info/index.html?page=1&itemsPerPage=1000
http://129.252.139.124/erddap
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Find the definitions of the following I00S Biology terms here:

http:/fwww.ioos.gov/schema/iocosbiology/1_0/ioos_biological_terminology201 20608v1point0.xmi

See also:

http:/fwww.ioos.gov/dmac/biclogy/welcome.html
B and http://www.ioos.gov/dmac/biology/welcome.html

I00S Biology Term Source Field in CAGES | Comments
Texas data or Literal
(literals in quotes)
modihied T2012-08-017 This is the date on which we received the data. Is thers a better date to
use? Publication date listed in metadata {2011-05-05)7_ I wowld sugoest the
date you received the dats. I need mo revise the metadats since changes
hawe been made to the catabase.
Feamiadied
igherinstiutioninde THOAMNOAA Fiehenes Confirm valses, Do wewant DOC for Department of Commerncz at the
Senvice:SEFS: Fishery Boology top? Other Soence Centers have used DOC atthe top, Uss of DO at the
Branch™ top is probably 3 good idea.
For this and the other instinutionCode-related terms, below: has the usage of
NMFS name been changed? In the documentation provided with CAGES
data the organization i referred to as "NOAA Fisheres Service, formerhy
Mational Marine Fisheries Service, Fishery Boology Branch.,, Frankly T've
abways fownd the nterchanceable use of NOAA Fichenes and MMES
confusing, TW have ro ger back ro youw on which is the most curment and
CoTrect usage.
instiutonCede. THOAY Fishernes Service Confirm value; albo s2e above
oprednstitionods "HOAA Fishenes Service” Confirm vakee; albo 522 above
collectionCode TCAGES” Confirm value; wie can also sub-divide the collection and identity as  CAGES
Texas, e can subdivide i youwwish, [ think it would be 3 good idea o
subdivide the database fyouw do, Subdivision of the database is necsssary
n order to aocommaodate mare dats in the funere, We are aporoaching the
mits of what Access can handls a5 mors data comes in




 FY13- Finalize a reference implementation plan to
Implement IOOS BDP services and improve
access to |I0O0OS Bio. Core Var. (i.e. fish species
and fish abundance etc.).

* Note that these Bio data services can be used for
any TAXA Not only FISH from Bacteria to Whales
that have presence absence and abundance data

* Also Life history data (Length, Age Weight etc)

(Address IOOS DMAC concerns related to SOS vs ERDDAP, CF vs
Darwin Core etc.)

ORAP Meeting — Orlando, FL — 11/18/2009 23




Questions?




Animal Telemetry ODbs.

 Two projects to improve access to animal telemetry
observations and reconcile animal telemetry data standards:

Project 1: enabling ocean modelers access to historic physical
oceanographic observations collected from CTD sensors on marine
animals (e.g. e-seals and sharks) placed by Stanford University’s
Tagging of Pacific Predators (TOPP) Program; ONR, NAVOCEANO,
NCEP, TOPP

Status- completed.
NAVOCEANO — ABS data are sufficiently accurate and high quality
to be useful element to fill existing observation gaps in under-

sampled ocean regions (i.e. boundary currents, ocean fronts) and to
Improve operational ocean models (Frank Bub, NAVOCEANO

personal comm.)
o




TOPP Oceanographic Data Servers: Developing

Capacity for Spatial-Temporal Habitat Mapping

& Delivery of Ocean Observation Data

Animal Sampled
Environment

fffff

fffff

E TOPP Central
e M Database(s)

Stanford, , UCSC, NOAZ

» 7.
Predator
Movement _ _ ~
Sl SN Time Series Data  —— = =

Meta Data
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VIRTUAL MACHINE

NOAA /LAS

Data
Management

International
Community

REMOTE
BACKUPS

LOW LEVEL
GLUE CODE _____.

Manual : ; i
Interface i at
BACKUPS Client/Server i

Archive

Local User Systems

(Queries and Updates) Main Server

(Database)

Main Server / Local and Remote User Systems
(Updates, Queries, Processing and Distribution)



TOPP Historical Data

http://dataxfer.stanford.edu:8080/erddap/index.html

Systerm Design Diagram

to improve access to TOPP Animal Borne Sensors Physical data

Participating Resources

TOPP

postgresal
data

E-Seals
Physical data
(Temp, Salinity,
depth, etc.)

Consumers & Applications

Web Services

NAVOCEANO

Direct Analytical Integration

- Direct to NetCDF, MatLAB, R, etc.
Forwarding to additional web
service distribution

ERDDAP

M2K format for the NAVO
MOODS archiving System
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— Proj

With t

ect 2:
ne Pacific Ocean Shelf Tracking project

(POST), NANOOS and other RAs, OTN etc. To
reconcile data content and access standards
+Descriptive Metadata from acoustic sensors

“tagS”

placed in endangered and threatened fish

species such as salmon and green sturgeon.

Status: We are In the system concept/design
phase.




EXTENT OF THE POST ACOUSTIC RECEIVER ARRAY

@ RECEIVER LINES V" MAJOR RIVERS
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POST is public,
non-profit,
community-supported
*465 receivers

10 million detections
16,000 tags

*18 species




Animal Acoustic Sensors to conservation models
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Seagliders: for testing, targeted searches, investigating
temporary phenomena

-

Real Time via cell

- _&irone sys



s

Bioprobes Fully Integrated Tags
Ecosystem-based Management - Send/Receive POST codes

- Geolocation
- Physics/Chemistry
- Acoustic download
1) I'm here . ..
4) It was cold...
5) | met... o
6) | ate... -_
2) Where have you been? ﬁr—
Logge

Holland, www.soest.hawaii.edu/PFRP/biology/dagorn_business_tags.html
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FY13?

« EXxpand engagement with Animal Telemetry Community

potential activities
-Establish National Data Server or Data Assembly

Center for US ATN data
- Improve Sharing capability.
- Make animal telemetry data and products available to
community

 Implement ICES stds for Fisheries Hydro-acoustic in one or

two NOAA acoustic datasets- potential regions
NERACOOS, NANOOS, SECOORA and GCOOS-RA

« We may define new activities after |IOOS Summit




US IOOS ATN Data Management System
Must Ingest the Diverse Animal Tag Platforms

Tracking :>
Data

Webservices

Public
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NOAA FiIsheries Independent surveys-
using Hydro-acoustic technology
A single observation can range from cm’s to km’s in space and tenths to tens of seconds
in time

Kongsberg Simrad ME70 Multibeam Sonar
What makes this novel is the capability to simultaneously collect water column and

seafloor calibrated backscatter

Kongsberg Simrad MS70 Multibeam Sonar

"

[N PN PR DR RO

range over 1000°s of km and mo~*"¢

Multibeam sonar and side scan images
of the sea bed and objects on the sea
bed .

(Horne et al. 2010) 48-hour echogram
with time on the x-axis, left to right
vs. depth (900 m).

 Acoustic measurements are made from many platforms
* \essels, AUVs, ROVs, bl

|||||
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Figure 1. Acoustic echogram (710 kHz) fromn Cape Cod Bay overlaid with tagged path of a nght
whale [black line). The right whale spent nearly all its time within the upper 5 m of the water
column. Blue areas in the echogram represent patches of calanold copepods with numerical

densities > 1000 animals [/ m3 while the red line is the seafloor. The track of the tagged right




Scientific Operations during NEFSC Fisheries Acoustic Surveys
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Which data model fit this type of data?
Sds developed within ICES International Council for
the Exploration of the Sea community

NetCDF (Network Common Data Form) may
be a better format for storage of final acoustic

output data.

SV (acoustic voume Backscatter) final data file is well suited
to array-oriented acoustic data.

Further, metadata contained in the NetCDF
files can be automatically harvested to
facilitate ready discovery of the data.
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Example. Data variable for volume backscatter and ancillary data quality variable

Sv

Size: 120x2154
Dimensions: DEPTH,TIME
Datatype: double

Attributes:
name ='Sv'
long_name ='mean_volume_backscatter_coefficient'
units ='m-1'
_Fillvalue =le+04
valid_min =0
valid_max =1

ancillary_variables = 'Sv_quality_control'
Sv_quality_control
Size:  120x2154
Dimensions: DEPTH,TIME
Datatype: int8

Attributes:
long_name = 'quality flag for mean_volume_backscatter_coefficient'
quality_control_set =1
quality_control_conventions = 'l100S standard flags'
_Fillvalue =99
valid_min =0
valid_max =9
flag_values =[0123456789]
flag_meanings ='No_QC_performed, Good_data, Probably good data,

Bad_data_that_are_potentially_correctable, Bad_data Value_changed, Not_used, Not_used,
Not_used, Missing_value
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