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OVERVIEW Hakai

“The biggest barrier to salmon science is the lack of access to standardized data”

Rapid Ecosystem Changes and Technological Developments
Multiple Scales of Siloed of Data

UN’s Global Ocean Observation System

A Modern Framework of FAIR Data

Extending the GOOS Framework into Salmon Ocean Ecology
Canadian Integrated Ocean Observation System
International Year of the Salmon Ocean Observation System
Barriers to Data Mobilization and Standardization
Integration with Parallel Efforts
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WHO orR WHAT Is THE

HaKAI INSTITUTE? Hakai

Coastal Oceans

Nearshore Marine
Ecosystems

Biogeochemistry/Coastal Carbon Dynamics

Microbial Ecology and Genomics

Salmon

Deep Time

Geospatial/Ecosystem Mapping

Sensor Networks

Big Data and Modeling

Coastal Watersheds

Independent Research Institute
Recently partnered with IYS and NPAFC on
Data Mobilization

www.hakai.org




EcosysTEmM AND TECHNOLOGICAL CHANGES Hakal

e Unprecedented Ecosystem Changes
o Our jobs: assess and predict the health NOAA OF SST

of our ecosystems and stocks

® Synoptic Ecosystem Surveys o
o Expensive. Expect obs. to lead to
actionable management scenarios ..

e Meanwhile we’re drowning in data
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SiLos oF KNOWLEDGE Hakai

Little access to standardized data
Implementation of information systems
languises
National, international, and regional and
even agency/institutional silos
But also temporal silos
o Data rescue!
Data integration takes months, or years
o Climate change is happening
yesterday and right now




GLoBAL OceaN OBSERVATION SysTem - GOOS

Hakai

Science on the Coastal Margin

GOOS is executed by the
Intergovernmental
Oceanographic Commission
(10C) of the United Nations
(UNESCO)

Essential Ocean Variables
o Physical
o Biogeochemical
o Biological and
Ecosystems

The Global Ocean
Observing System

GOOS separation of responsibility for disciplines (ocean variables)
Physics Biogeochemistry  Biology

GOOS Application Areas

Climate
(through GCOS for IPCC, UNFCCC, GFCS
and national monitoring, mitigation, adaptation)

. Strength of disciplinary
contribution
to application area
Operational Services
(through JCOMM services, GODAE OV
to specific benefit areas)

Ocean Health

(with GEO BON and others for
IPBES, WOA, CBD,

and national applications)

GCOS-GOOS-WCRP

OOPC: Panel for Physics variables, and
Climate Theme Lead
RT Services Theme Lead.
Ocean Health Theme Support

Climate Theme Support Ocean Health Theme Lead

GOOS Biogeochemistry: Panel for Biogeochemical Variables and IGOOS Biology: Panel for Biology Variables, and
Ocean Health Theme Support Climate Theme Support




GOOS BioEco PANEL Hakai

n the Coastal Margin

OCEAN BIOGEOGRAPHIC Darwin Gore
INFORMATION SYSTEM

MBON

Marine Biodiversity
Observation Network




FAIR DaTA Hakai

Findable - Use a metadata standard E... ACCSS,D,C mmmme R...
Accessible - Make your data open O oo 0‘
Interoperable - Use controlled vocabularies. Requires % O

use a formal, accessible, shared, and broadly

applicable language for knowledge representation.

(Ontology).

Reusable - This is the whole point e, e .
o Meta(data) are richly described with a plurality @ i
of accurate and relevant attributes Dd opplomray materis have e

o (Meta)data are released with a clear and S T

accessible data usage license
o (Meta)data are associated with detailed

oo [l
] e 3
p rove n a n Ce 3 Metadata use a formal, accessible, ‘i Data and collections have a clear
. shared, and broadly applicable language ! usage licenses and provide accurate

O ( M eta ) d ata m e et domain'rEIevant Community Fo,r knowledge representation. ‘ information on provenance. 1
Standards SIS, NN, *




OsgJecTive: Exteno GOOS 1o Saumvion BioEco  Hakal

What are the Essential Salmon Ocean Ecology
Variables?

Define those measurements by developing
internationally recognized: Phytoplankton biomass and diversity
o metadata standards, controlled cooplanidon lomass and dversly

vocabularies, and ontologies

Fish abundance and distribution

Marine turtles, birds, mammals abundance and distribution

o Standard data structures and formats L L
C h d | I en geS . Seagrass cover and composition
O NO one has t| me to re_t ra nsform thel r Macroalgal canopy cover and composition
d a t a Mangrove cover and composition

Microbe biomass and diversity (*emerging)

o The need for your special data structure
for your special tools
o National Databases unlikely to change

Invertebrate abundance and distribution (*emerging)




CANADIAN INTEGRATED OceanN OBSErRVING SysTem  Hakal

e Federated Approach
e Relies on Partnerships
® Common Technology Stack

= | CIOOS National
— Portal

(] Pacific RA [ St Lawrence [ Atlantic RA

— — RA —_—




MEeTADATA PRrROFILE AND CKAN CATALOGUE

ClIOOS Metadata Profile Based on:
o 1SO 19115-3, Harmonized North

American Protocol

Data Catalogue CKAN - Comprehensive

Knowledge Archive Network

# / Catalogue / Datasets

Y Filter by location Clear

Map data © OpenStreetMap
contributors

Tiles by Stamen Design (CC
BY 3.0)

Y Ocean Variables

Inorganic Carbon 6 x

Sub Surface Salinity @

Sub Surface Tempera... @

Y Responsible
Organization

Hakai Institute @
Alutiiq Pride Shell...
Dakunalytic50

NOAA @

OceansAlaska @)
Oregon State Univer... @)

Sitka Tribe of Alaska )

_" CIOOS PACIFIC

HOME ABOUT v APPLIED DATA~ DATATOOLS

( Search datasets. Q

6 datasets found

Ocean Variables: @lglel{eElallofeC1{elela¥ 3

Alutiiq Pride Shellfish Hatchery Burke-o-Lator data

The Burke-o-Lator (Bol) pCO2/TCO2 analyzer measures carbon dioxide partial
pressure (pCO2) and total dissolved inorganic carbon (TCO2) both continuously from
a flow-through...

Burke-o-Lator at Ketchican Shellfish Hatchery

The Burke-o-Lator (BoL) pCO2/TCO2 analyzer measures carbon dioxide partial
pressure (pCO2) and total dissolved inorganic carbon (TCO2) both continuously from
a flow-through...

Hyacinthe Bay, BC Burke-o-Lator data

The Burke-o-Lator (Bol) pCO2/TCO2 analyzer measures carbon dioxide partial
pressure (pCO2) and total dissolved inorganic carbon (TCO2) both continuously from
a flow-through...

Fanny Bay Oysters Burke-o-Lator data

The Burke-o-Lator (BoL) pCO2/TCO2 analyzer measures carbon dioxide partial
pressure (pCO2) and total dissolved inorganic carbon (TCO2) both continuously from
a flow-through...

Hakai

Science on the Coastal Margin



ERDDAP Hakai

DDAF

e ERDDAP - Data Access Protocol
) Easier access to scientific data
© Developed by NOAA's BOb ERDDAP > tabledap > Data Access Form o

Simons Dataset Titi: * The List of All Active Datasets in this ERDDAP * [ £YI3

Institution:  Hakai Institute (Dataset ID: allDatasets)

O LOO ks | i ke itl s fro m t h e 80[ s b ut Information: Summary @ | License @ | Metadata | Background | Subset | Make a graph

Variable @  Check All | Uncheck All Oph?nal Optit.mal Minimum © Maximum @

is amazing and open source 9 aaseiD © -

institution @ >=
dataStructure @ >=
cdm_data_type (Common Data Model Type) @ >=
class (ERDDAP Class) @ >=
title @ >=
minLongitude (Minimum Longitude, degrees_east) @  >=
maxLongitude (Maximum Longitude, degrees_east) @ >=
longitudeSpacing (degrees_east) @ >=
minLatitude (Minimum Latitude, degrees_north) @ >=
maxLatitude (Maximum Latitude, degrees_north) @ >=
latitudeSpacing (degrees_north) @ >=
minAltitude (Minimum Altitude or -Depth, m) @ >=
maxAltitude (Maximum Altitude or -Depth, m) @ >=
minTime (Minimum Time, UTC) @ >=
maxTime (Maximum Time, UTC) @ >=
timeSpacing (seconds) @ >=
griddap @ >=
subset (URL of Subset Web Page) @ >=
tabledap @ >=
MakeAGraph (URL of Make-A-Graph Web Page) @ >=
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CONTROLLED VOCABULARY SERVER Hakai

® British Oceanographic Data Centre
o Various Controlled Vocabularies
are hosted on the NERC Server
® There’s no vocabularies that define
fork length :(

Find out more about BODC's ‘\'I(‘)cabul

Resources » Vocabularies » Vocabulary search

Vocabulary search nhelp

You searched for “fork length”

0 records found



DARWIN CorRe DATA SCHEMA

Hakai

Science on the Coastal Margin

Three tables only

o Event Table

o Occurrence Table

o Measurements or Facts Table
"Events’ lead to ‘Occurrences’ which
have "Measurements or Facts’
Accurately represents how ecologists
work
The ultimate ‘Long’ or ‘Tidy’ format

OBIS-ENV Format

Extended Event Occurrence Extended
MeasurementOrFacts Core Extension MeasurementOrFacts
[ || 1 [ || |

device type Cruise
surface area ) Occurrence_1 ,  biomass
Station //
/ - abundance
core depth -
P Occurrence_2 € _
Sample \\ S fatty acids
grain size \
subsample *  body length
nitrate occurrence
grain size _ fatty acids

-
occurrence < <

organic carbon

S body length



INTEGRATING WITH PARALLEL EFFORTS Hakali

Science on the Coastal Margin

UN Decade of Ocean Science
NOAA NWES Stop-Light Chart

o Lists many essential variables

Modelling should inform essential variables
o IBMs, Life History Stages, Ecosystem Based

Other Efforts?

GOOS Network Graph
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Proximal Goal:
e My funjob is to integrate data from Pan
Pacific High Seas Cruises 2019-2021

® North Pacific Anadromous Fish
Commission Data Standards Group

e Define International Salmon Data
Exchange Format

a»

INTERNATIONAL
YEAR%:SALMON



THANK You Hakai

® (Questions, Suggestions, Comments
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SemanTic WEB (GRAPH THEORY) Hakal

n the Coastal Margin

Ultimate goal:

® To leverage machine intelligence: adopt P o
recommendations from the World Wide Web
Consortium (W3C) to bake our data model into the lLuke Skywalkel
fabric of the world-wide-web SUBIJECT PROF!ERTY OBJECT
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