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Litt om meg — En havglad kar fra Holmestrand

= BSMA 1989-1991

= NTH Marin 1991-1995

= DNV Maritime 1996-2001

= DNV Software 2001-2008

= DNV Shanghai 2009-2013

= DNV Digital Solutions 2013-2017
= DNV Veracity 2017-2018

= HUB Ocean 2019-
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Agenda

Kort om HUB Ocean og hva vi gjgr
Litt om havdata og hvordan det samles
Hva er folkeforskning + inspirerende eksempler

Hvorfor trenger vi mer data?
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Vare bidrag til folkeforskning i HUB Ocean

HUIR Ocean 3




Kort om HUB Ocean og Ocean Data Platform
(som kan brukes til folketorskning)
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O DP Dashboard  Catalog API My Data  Projects  Support

Welcome to the Ocean Data Platform

@ Browse Catalog %X Access API Docs

Browser our catalog of open source and user-contributed Get information on connecting to our API through our

ocean data. technical documentation.

Browse Catalog

Enter Workspace Browse Projects

Connect to a Jupyter Hub environment where you can Projects combine ODP data according to a topic. See

directly access your uploaded data and the rest of the featured projects and find associated Workspace

ODP Catalog notebooks.

Enter Workspace

Jo @vstaas
jo.ovstaas@oceandata.earth

{* Upload Data

Upload your datasets and create collections, then access
via APl or open them for analysis in a worksapce.

Go to My Data

Join our Slack community to stay in touch with others
passionate about ocean data and the ODP.




Ocean Data
Connector

Start Server

Choose your environment

Minimal

Minimal resource environment: 1 VCPU, 3 GB RAM

Small

Small resource environment: 2 VCPU, 7 GB RAM

® Medium

Medium resource environment: 4 VCPU, 14 GB RAM

Large

Large resource environment: 8 VCPU, 28 GB RAM

Start
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# Plot f{ n for gr | maps ine
import cartopy.crs as ccrs
* import matplotlib.pyplot as plt

def plot_emissions(_ds, cmap="inferno"):
p = _ds.plot.pcolormesh(
transform=ccrs.PlateC.

ccrs.Mercator ()},
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aX = p.axes

ax.Tigure _size_inches(24, 12)
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‘“-g\‘ty Ocean Data Connector

=@ . Har du en lusekoordinatorkonto? Logg inn her for 3 analysere data i en Jupyter notebook

Luse
data Monitorering av lakselus

Arlig status pa lus og temperatur

Fa en oversikt over lakselus i oppdrettsnaeringen i Norge. Se hvordan temperatur og behandlinger hjelper med a kontrollere mengden lus.
Ar for grafer og nedlasting av data

2021 2023
e o - S - - - -
2012 2023 Gjennomsnittlig antall lus per fisk i Norge i uke 35 sammenlignet med uke 34
lukerforgmfer og nedlasting av data - Voksne hunnlus Bevegelige lus Fastsittende lus
. - 0.147 0.468 0.16
Utstrekning
Nasjonal -

Lokasjoner i Norge

_ o : Alle lokasjoner i Norge med lusedata fra uke 35 2023. Grenne lokasjoner har mindre enn 0.2 voksne hunnlus per fisk, gule lokasjoner har mellom 0.2 og 0.5 voksne hunnlus per fisk og rede har mer en 0.5
Ukentlig status pa lus, behandlinger og

- eeere voksne hunnlus per fisk.
gjennomsnittlig lus per fisk
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Sample Use Cases Relevant for Industry

OFFSHORE WIND

| Eesse— o———T

This project aims to create a
streamlined portal for ocean data to
expedite offshore wind development.
We provide an intelligent approach to
gather and organizing data and
managing asset.

SHIPPING

This application provides a top-down
method for estimating the emissions
of the global shipping fleet. We
provide greater transparency in, for
example, chartering processes.
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This project assess the effects and
risks of shipping on the environment.
The system provides a
comprehensive analysis, including
exposure-based CO2 emissions,
vessel movement, and time spent
within MPAs.



Sample Use Cases Relevant for Science & Policymakers

KRILL POLLUTION

A pilot in the Ocean Lab
infrastructure in Norway and

This dataset is a compilation of 10

years of Aker Biomarine fishing = o o t f
missions in the Southern Ocean. It ermany will leverage the system o

can be used to improve management system concept of ILIAD to combine

of the fishery and ensure sustainable data from sensors and models to
catches. enhance data resolution from real-

time data.



Hvordan samler forskerene havdata?



How is ocean data collected?
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Ocean “Internet of Things” — A small selection

——

SAILDRONE

i

Sub “Aurelia”

LoVe observatory ARGO FLOAT HUIR Ocean
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CTD - Conductivity, temperature, and depth

Hl IR Ocean



REV Ocean

The initiative was started as a result of Kjell Inge Rgkke signing the Giving Pledge in 2017, vowing to
donate more than 50% of his fortune to philanthropic causes

Hl IR Ocean






Hva er tolketorskning? Eksempler?



Historisk bakgrunn og utvikling

Thomas Jefferson (1743-1826)
Samlet inn data om vind og
fuktighet, men instrumentene som
var tilgjengelige for ham pa den
tiden var ikke sa palitelige

Wells Cook (1858-1916)
Organiserte frivillige over hele
Mississippi Valley for a samle inn
data om trekkfugler.

Senere digitalisert.

)L. o .

Ken-ichi Ueda

iNaturalist er et nettbasert sosialt
nettverk av 3+ millioner mennesker
som deler informasjon om biologisk
mangfold for a hjelpe hverandre
med & lsere om naturen

Hl IR Ocean
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LY enUcean

Challenge 1

Change humanity’s rel
ocean

Ensure that the multipl
of the ocean for human
and sustainable develop
understood, and identif
barriers to behaviour ch
step change in humanit
the ocean.



Fordeler og utfordringer med folkeforskning

Alle kan bidra

@kt datainnsamling

@kt bevissthet om vitenskapelige spgrsmal
Det man forstar mer av tar med bedre vare pa
Inspirere morgendagens forskere/teknologer

C

Kvalitetskontroll

Krever litt tid + sette seg inn i nye ting
Datahandtering, dvs. lagring/prosessering
Engasjementet kan vaere litt «av og pa»
Kan vaere veldig lokalt




Eksempel: @stersdugnaden

OSTERS

DUGNADEN

@stersdugnaden

Hitil i ar har vi:

plukket 17562 kg osters

T N «
$ ryddet 120 strender Glenna
/r(‘
\: Behov for plukking

RSDUGNAD
o Tl

% i

Hvordan bidra? Matsikkerhet Om prosjektet

Plukkeveileder

En guide til hvordan du enkelt kan bidra til &
redusere utbredelsen av stillehavsesters

= Etablerti2018
= Fjerning av Stillehavsgsters; 17.5 tonn sa langt i 2023
= Vestfold og Telemark




Eksempel: Dugnad for Havet

Langt ferre observasjoner av Norges storste
hai: Forskere etterlyser mer informasjon

SE FUNN = % 4 “r Brugde er Norges storste hai, og verdens nest storste fisk.

Likevel vet forskerne lite om den. Den anonyme haien er rett
og slett et mysterium.

BLI EN FOLKEFORSKER

Vi trenger hjelp for 4 overvake hvordan det gar med livet i havet. Klimaendringene gjer at det er mye som endrer seg, blant annet dukker nye arter opp langs var lange kyst. Vi

trenger hjelp til 4 felge med pa hva som skjer.

LES MER

= Lanserti2020
= Utviklet av Havforskningsinstituttet
= Vanlige arter, fremmedarter, sgppel med mer



Eksempel: Windjammer og Christian Radich




Eksempel: iNaturalist

Naturalist € e Communty~ Moo~

How It Works

Naturalist

Utforsk og ta kontakt med naturen

-
,\.A
=

: 5 .
Contribute to Science s [ \
Ever rarest —

fodings / P \
Facil ur data. All you is g
e [CN \\

a1

= Lansert i 2008; 3+ millioner registrerte brukere
= Eksperter bidrar til gkt datakvalitet

= Man kan registrere «alt som er liv»

= Mest fokus pa fauna og dyr pa land

= Bruker Kl for a klassifisere arter



Eksempel: Citizens of the Great Barrier Reet

llllllllllllllllll

Your eyes can help protect the Reef.

The Great Reef Census is a groundbreaking citizen science effort to survey the Great Barrier Reef. Whether
you're on the Reef or on the other side of the world, you can be a part of this important conservation
initiative.

1/3 Label the highlighted

Scale of Census

H
g
§
g
3
e © o o o o o

= Lanserti2020
= Grunnlagt av Andy Ridley som ogsa star bak «Earth Hour»
= Kartlegging av alle revene langs GBR

Hl IR Ocean



Eksempel: Research onboard Commercial Ships

SCIENCE

Ro cs About People Industry Partners Publications News Contact £

RESEARCH ON COMMERCIAL SHIPS

STONY - ——

\\\ WOODS HOLE : : ?
\ N OCEANOGRAPHIC OF RHODE ISLAND
BR‘\\\\‘K ..\.\‘ INSTITUTION
e UNIVERSITY

We are a multi-institution group of LI g e — e
scientists, engineers, data managers, ‘

and administrators, whose goal is to

transform ocean science by outfitting

commercial ships with a suite of PARS/FAL

“maritime appropriate” scientific sensors.

 —— ” A'}. i g
o il E

"

10xInfinity  Machine | X2 Processor and
Condenserand  Flow Cell ad V‘mon. Interface E ics

Color ‘with Deep Learning

PEIPSE PSS




Hvorfor trenger vi mer data?



Burning fossil fuels, deforestation
and industrial agriculture release
carbon dioxide (CO-) and other heat-
trapping gases into our atmosphere,
causing our planet to warm.
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Warm water coral
reefs will be lost if

e~ drowning wetland the planet warms
habitats by 2°

communities and

——
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TOXIC ALGAE

Larger and more
frequent blooms
are making-animals
and people sick

/- \._

causing

habitats

&

HABITAT LOSS

Lower oxygen
levels suffocate
animals and shrink

\—-

The ocean has buffered us from
the worst impacts of climate
cﬁange by absorbing more than
90% of {“S excess heat and about
25% of the CO,, but at the cost of
causing significant harm to marine

ecosystems.
gt

/,N

ACIDIFICATION

More acidic water Disruptions in

prevents animals fisheries affect ther ,‘
from building their marine food web and

shells human food security

FOOD INSECURITY



Heal the ocean @ Rewire industries

= SDG 14: Protect Life Below Water * 40x more renewable energy by 2050
= Map & manage 100% of a country’s ocean territory " 6xmore sustainable seafood by 2050
= Protect 30% of ocean tefritory by 2030 = Zero emission shipping by 2050



Vi trenger mer plass

Example: The North Sea basin - A myriad of Marine Protected Areas - Potential sector conflicts

Denmark

United
Kingdom

SB|IV VdIN + W092°310Ys}}0d¢ :90IN0S

Germany

Belgium

Commissioned or planned wind farms Current Marine Protected Areas
(from current ~3% to 30% by 2030)



Vi vet ikke nok
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Physical
Oceanography
Conditions and

physical processes
within the ocean

Types of ocean data

Chemical Geological
Oceanography Oceanography
Chemistry of marine Study of the history
environments and the and structure of the
influence of different ocean floor
variables.

Biological
Oceanography

How organisms affect
and are affected by the
physics, chemistry and
geology of the oceans
(bottom-up)

Marine
Biology
The study of

marine life
(top-down)

Essential Ocean Variables (EOVs)
Essential Biodiversity Variables (EOBs)

Human Activity
and Boundaries
Human assets in the

ocean as well as human
defined boundaries



Hvordan jobber vi med folkeforskning
1 HUB Ocean?



Integrasjon mellom ODP og Dugnad tfor Havet

ODP  pashboard  catalog APl MyData  Projects  Support #z:fr:ss@oceanua!aeanh .

Welcome to the Ocean Data Platform

@ Browse Catalog %% Access API Docs Upload Data

[ on connecting to our API through our
technical documentation

Browser our catalog of open source and
ocean data

Browse Catalog

Go'to My Data

ew R Kasal Tabs Settige e Shew

W Terminal 1 xm Lrtiedigynd .

§ Neme - Last Moditied

- atan e g
- ames = masth age
= etk 4 dayn o
- e & mosen wgs
R Univede o oo ag:
 Untitod). 14 days a0
™ Untied2. 4 days 900
I Cnbiads; SR SurtDate  01/86/3014

ErdDate | 31/38/2016

Gt Duen

Data Science miljg og
Python-programmering

Retrieving dats...




Aker Tech-House og Digi Nature pa Fornebu

= °
® FBUOverview e Aker Tech house - Digi Nature £ &
£ Area - Storyokilen
& Area2- Koksabukta
Storeykilen Storeykilen
K AkarTech tiouss Fauna sensor Wildlife sensor - video feed

€ Area - Rolfsbukta

B Feedback
« togour o
Group .
® reloredan =i Aker Tech house - Digi Nature & 3
£ Area - Storyskilen
O Area 2 - Koksabukta
Haoya Hioya Hioya
& Aker Toch House Live webcam - hekkekamera Sea temperature Activity today

Fauna diversity metric ey

VA 13.2.. 76
‘ B Feedback

visitors
® @ Logout

Recent species detections i /A\W
B 320
] =Tl eyl
; Myrsnipe  Tield Fluesnapper  Gjerdesmett
:;g; levels 843
E Cco2ppm

Hl IR Ocean



Mercuria

MERCURIA

Seafarer App
550+ sjgfolk pa mange skip



Hvordan kan vi motivere forskere
og tolketorskere?



Tips og rad fra NIVA rundt folkeforskning

= QOcean Darkening

u F i n d m u S S e | S Suggestions for citizen science projects — by Trine Bekkby, NIVA
= Alien oyster e
| Fi n d tu rf g es clon and rrEmre fe:atllj-r; e

= Find forest
= Find saltmarshes
= Alian seaweed

isappearing
natural fluctuz




Summer Internship

at C4IR Ocean

CHERTE: A NC)

9 weeks of working together

20 user testing sessions

10 researchers involved in the process

2 field trips to Cognite and Fornebu beach
cups of coffee

15 Alien Oysters found*

Choose your video and audio options

Computer audio

Phone audio

Room audio

[ [} () Background filters - Don’t use audio

Annecken Ngland Anna Maria Puchalska

@NTNU
\ 5 ~ Umea Institute of Design
z \.:' Umed University

=
Department of Biology Feps

Cancel Join now

Jan-Erik Hygen

@NTNU

Department of Marine Technology



Creating citizen science
component for : : s

WHAT HAVE WE ACCOMPLISHED?

1. Extended user-testing
Clickable prototype after cycles of iterations
Coded prototype of the concept

Proof-of-concept Al-model for image recognition

o B WD

Business model and value proposition

Alien
Oysters
NORWAY'S NEW INVADERS







Bella, 18, Oslo O "l don't understand the "I wish | could understand
Citizen Scientist impact of my contribution” how it's all connected"
x e
J=35* "Dolhave enough ok "| want to contribute but
@ knowledge? " ../ myscheduleisso busy"




Bella, 18, Oslo <§; User addressed in personal way Playful

Citizen Scientist o
{9 Celebration of success Cﬁ?@ Building confidence

(j Give - get loops O | Tailored to everyday life




e i W :
Wneed to know how
- ’ A @D itisbeforel fu1|y co‘m

J :

f "Who ownﬂthe data@'} y
1 ‘ “
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Facilitate the communication
between citizen scientists and
researchers to fill the data gaps
in marine biodiversity?

How can we make sure the How to motivate users to
collected data is trustworthy? collect data continuously?




Social - discovery - based
gamification elements

941 il -
‘ Joanna Ros
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How can the scientist trust the data?

9:41 ol T -

Explore © Fornebu

CHALLENGE

0 < w @
RANGE ACTIVITY HABITAT
or
B »bal | vent " [}
Global Local Events Region
® i g S (] Go to unexplored area on
the map
FROGNER
SKILLEBEKK Oslo
BYGDOY
GAMLE O
Ek
[ ]
08,
P/,,ég
JOIN AN EVENT
RV
Idtangen h e 4’&‘\
Oksval 1
g 26th July
skebekk 14 o
L, Ready? Set. Collect! Oyster Ice Cream
CAMERA
Collect and upload as After collecting, let’s
@ much data as possible celebrate in Harald's
B o] in 24h. Ice Cream, Oslo
@ (=} i} (=) @ = My o !
Feed  Projects Explore M
Feed Projects Explore Me



Thanks for listening!

Unlock the full potential of our oceans. Share your ocean data today and
be part of a global movement working to build a better, more sustainable
world. Break down the silos, collaborate with other organizations, and
shape the future of our planet with the power of data.

Email us Find us online
I_l l ] B} ncean info@oceandata.earth www.hubocean.earth
Centre for the Fourth Industrial Revolution Call us Find us in person

+47 24 13 00 00 Oksengyveien 10 / 1366 Lysaker / Oslo, Norway
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