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EXPRESS

OCEAN DATA

Inspiration for
DEVERVIIEN[ETdle]
beyond the ordinary

1) Open Ocean Data
2) Open Source tools
3) Science & Creativity




Mont Blanc
4808 st & sscoundings
France - Italy

Background

OVERVIEW

Importance of Data
Visualisation

Open workflows for
visualisations beyond the
ordinary

YOUR TURN



Economics

Stats | Data

Geography | GIS

Art | Design

100%

75%

50%

25%




MULTIPLE HATS
* Researcher at UCL, London
* Freelancer: Data Science & Visualisation 3D / 2D
e Spatial Data Analyst
« Motion Graphics and Digital Art

MSc Urban Analytics and Smart Cities (UCL Bartlett CASA, London UK)

BSc Economics (ULB Solvay Brussels, Belgium)


https://www.julian-hoffmann-anton.com/
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The Spectrum of Dataviz | Maps

For

DATA
ANALYSIS

Exploration,
analyse &
convince

For

DATA
COMMUNICATION

Understanding the data
Sharing insights

Explain to the viewer / user
Engage with the audience
Support decision making
Convincing the audience
Catch the attention

Start a conversation

Prove

For

ART

Sharing emotions,
perspectives,

Creativity and
beauty

For audience




For
DATA

COMMUNICATION Il. WE WANT RESULTS !

 — WRONG RESULTS
o o (S [l S
]
+ + BAD ] WEAK or NO
COMMUNICATION I RESULTS

Czmme e I




SCIENCE BOTH ART

QUEEN
MAUD

ANTARCTICA

EAS
° ANTARCTIC,
o Mimyy (Russia)

WEST
ANTARCTICA

SIMPLICITY | i

MARIE BYRD
0

VICTORIA
LAND

250 500 mi

400 800 km

BALANCED

COMPLEXITY




Global

Shipping
Traffic

Density
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Experimental visualisation with all observed ship movement from 2015-2020, at 500 m resolution from IMF's World Seaborne Trade Monitoring System
& NASA's Black Marble satellite imagery. #30DayMapChallenge - Day 7 - Navigation - frame n°217 from animation, made in Blender. X: @Julian_hOffmann


https://www.youtube.com/watch?v=-8tGKT8-bpc

+ Add layer...

X HyDeegy &=

Love

® Seawater potential

oy o3n | OPEN DATA !

GOAL: show possibilites of A

1. Open Data Geograi?icarea Define on map
W:

2. Free Tools Open Source 5

Daterange ©

3. One step further to stand out

. . . . From: 23/03/202:8) Asinmap
communicating Science effectively

To:  23/03/202:0) Asinmap

Depthrange ©
From: 04940 m Asinmap
To: 04940 m Asinmap

Browse Automate

filac




Copernicus Marine Data Store

Products 73

Filters ©

FREE-TEXT SEARCH
wind

TIME RANGE =
dd/mm/yyyy8 dd/mm/yyyy8
Covering full interval
WITH DEPTH

Global Ocean Physics
DEPTH RANGE = Analysis and Forecast

Models

UNIVERSE =~

Blue Ocean Global, 0.083° x 0.083° x 50 levels
White Ocean 1 Nov 2020 to 25 Mar 2025
Green Ocean

MAIN VARIABLES »
Carbonate system
Mixed layer thickness
Nutrients

Optics

Oxygen

Plankton

Salinity

Seaice

Sea surface height
Temperature

Velocity

Wave Models

Wind 1¢ Arctic, 3 x 3km

\ e
Arctic Ocean Tidal
Analysis and Forecast

Since 19 Dec 2017, sub-hourly

AREA -~
Global Ocean
Arctic Ocean

Global Ocean Waves
Analysis and Forecast

Models
Global, 0.083° x 0.083
1 Nov 2022 to 25 Mar 2025,...

Velocity, wave

£y

5
A

Arctic Ocean Wave
Hindcast

> aami

Models
Arctic, 3x 3km
1Jan 1977 to 30 Nov 2022,...

Velocity, wav

e, seaice

Global Ocean
Biogeochemistry...

Models

Global, 0.25° x 0.25° x 50 levels

1 Oct 2021 to 21 Mar 2025, daily...

Plankton, nutrients, oxygen,

cavhAnato myet

Arctic Ocean Sea Ice
Reanalysis

Models

— o) AL
Arctic, 3x 3km

1Jan 1993 to 31 Dec 2023, hour...

Velocity, wave, seaice

Global Ocean Waves
Reanalysis

Models
Global, 0.2° x 0.2°
1 Jan 1980 to 31 Jan 2025, hot

Velocity, wave

Baltic Sea Wave
Analysis and Forecast

Models
Baltic, 2 x 2 km
1 Oct 2021 to 24 Mar 2025,...

Velocity, wave

»®» Copernicus

-

Marine Service



Many tutorials online

Libraries: ncdf4, rhdf5, terra, etc

Packages: ncdf4, etc.

plugin Netcdf

BlenderNC

T Iy ——— Or after analysis as raster tif, png, svg, jpg, csv
tag- € pre-commit.ci passed

Fe semantic-release



1. ADD THINGS

LONG PROCESS IN SHORT :

Analysis/ GIS/ 2D Visualisation

num_iters <- 157
« for (i in 7:num_iters) {
pop_dorling_cartogram <- cartogram_dorling(hot_world_sf_wideX%
st_transform(crs ="+proj=eqc +datum=wGss4"),

colnames (hot_wor1d_sf_wide) [i], k=3)

pop_dorling_cartogram_sp <- as(pop_dorling_cartogram, “spatial®)

circle_centres_sp <- SpatialPointsDataFrame(gCentroid(pop_dorling_cartogram_sp, byid = TRUE),
pop_dor1ing_cartogram_sp@data,

match.ID = FALSE
)

circle_centres_sp <- spTransform(circle_centres_sp, CRS = (“+proj=eqc”))

circle_centres_sf <- circle_centres_sp %% st_as_sf(region = "1503", keep = T)

Netcdf, CSV, .SHP

EXPORT IN THE RIGHT FORMATS:
.SVG or .PNG, ,TIF, etc.

Webinar 2:

by Chiara
Phillips!

Webinar 3:
today

IT'S WORTH to enhance your work with free vector &
image editing software for a final touch

2024 SPRING PHYTOPLANKTON BLOOM

APRIL —

Or test meaningful 3D
Visualisations and
animations in Blender




Softare to produce my work for FREE (or similar payed alternatives)
non - exhaustive list |

@ MS Excel

FREE Analytics
.

R - RStudio
Python - Jupyter, Spyder
Google Sheets

Ps Photoshop

FREE Image editor
.

GIMP
Paint.NET
Krita

Photopea
Darktable

Ai | WMustratior

FREE Vector Graphics editor
~

Inkscape
BoxySVG
Vectr
Krita

T
[ﬂ\ Notion

Ae | AfterEffects

FREE Video & Effects FREE Note Taking &
R Planning, Lists &

DavinciResolve e
Blender + 3D VFX Organising

efc.




V.

3D Beauty = More impact?

OFTEN TAKES (NOT ALWAYS!)
CAN BE (if it doesn‘t add anything)
CAN BE (if done badly)

Please, use it wisely or for fun, don‘t use 3D without reason, or just call me.




3D Beauty = More impact ?

PROs

* WE ARE SPATIAL BEINGS LIVING IN A 3D WORLD

 More memorable in a fast-paced world

 Awaken emotions and senses

* Compelling (short attention span of humans)

* Drives curiosity

* More entertaining

* Attractive

* More dimensions to play with
* Art = ART

... The list goes on

Emotional and involves feelings
Can add Beauty and Style
Infinity of angles

An Incentive to explore !
More accessible

Realistic & physical: Intriguing
Cinematic & cool

Playful

Innovative

,Feel the insights”
,Nourishing the mind”
,Savour the insights”
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SEA RISE, Climate change and flooding scenarios

EXAMPLE CASE:
in Rotterdam for Deltares, a brilliant Dutch thinktank

Bruggen
A Tunnel(bakken)
[ Snelwegen
== Betuwelijn2

Nieuwe A AN RGN ' \ Waterwegen
kustiijn










R -
ROTTERDAM

Transport Infrastructure Study
Rotterdam - Ruhr Corridor

-
Port of Rotterdam

In 2020, 437 million tons per year
in both directions:

« 151 mil. ton container load

= 30 mil. ton break bulk

= 192 mil. ton liquid bulk

= 64 mil. ton dry bulk

=
g

Nieuwe Waterweg
+15.000 sea-going ships per year

Vessel activity at the port

=93.000 inland vessels per year
=28.000 sea-going vessels

= Closure results in 750 waiting inland vessels
and 63 sea-going vessels per day

> ~

Betuwe route

- 31.000 trains per year

- 53 million tons per year
(both directions)



Open Ocean and Planet Data: Pathymetry and Topography




The right colour palette matters!




Global shape with less projection distortion?

GEBCO Bathymetry Heightmap



Exaggerated the geographic features, improved lighting,

creating physical illusion and realism

Exaggerated GEBCO Bathymetry Heightmap



Ocean Bathymetry
&
Land Topography

JULIAN
HOFFMANN
\| ANTON

ANIMATION P>

N

Exaggerated GEBCO Bathymetry Heightmap



LET'S PUT THE WATER BACK IN : COPERNICUS-GLOBCURRENT!

My Yecar

Copernicus Marine Service

Copernicus Marine Service — Geostrophy Sea water (ocean circulation data)
Ekman and Geostrophic currents at the Surface and 15m 10.48670/mds-00327



https://doi.org/10.48670/mds-00327

COPERNICUS-GLOBCURRENT »a> Copernicus

- , " , .
e g T — Marine Service

ANIMATION P>

Surface geostrophic sea water velocity m / s

— Copernicus Marine Service — Geostrophy Sea water (ocean circulation data)
0 0.5 1 Ekman and Geostrophic currents at the Surface and 15m 10.48670/mds-00327



https://doi.org/10.48670/mds-00327

Sea water potential water temperature

Global Ocean Physics Analysis and Forecast - DOI - 10.48670/moi-00016



https://doi.org/10.48670/moi-00016

" [ Objsct 2

ANIMATION P>
»>@® Copernicus
o — Marine Service
Sea water po'ren'riql water temperature
m HOFFMANN
-O.5m ANTON
0 10 20 30 °C

1000
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ONE LAST ONE

GLOBAL WIND SPEED ?




> Copernicus
«  Marine Service

and Stress from Scatterometer and Model - Hourly Jan 10-12 2025




Global Ocean Hourly Sea Surface Wind and Stress from Scatterometer and Model - Hourly Jan 10-12 2025










* Encoding wind speed into exaggerated elevation
* with added particle simulations

Physical texture
Details

Photo realism
Art Gallery style
Mysterious
Surprising




ANIMATION P y

»a@® Copemicus 0 ° 2 - 20me A ouan

HOFFMANN

—'f’ Marine Service Global Ocean Hourly Sea Surface Wind and Stress from Scatterometer and Model - Hourly Jan 10-12 2025 | Anton
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CREATIVE WORK FLOW LOOP
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https://www.julian-hoffmann-anton.com/
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"Unified Geologic Map of The Moon"

by C.M. Fortezzo, P.D. Spudis, and S.L Harrel, 2019
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Geology Of The

MOON

ANIMATION P>


https://www.youtube.com/watch?v=83vJImvJTCc

4 Key Takeaways

l. Explore and experiment to stand out, the sky is not the limit

Il. Science needs visual communication

Ill. Open source tool and open data are powerful and are evolving extremly quickly

IV. is memorable and impactful



YOUR turn to explore, explain and express

Data visually in new ways

ANIMATION P>

THANKYOU
FOR THE
OPORTUNITY

We can connect:

E-Mail:

Explore:

g Copernicus
. Marine Service

[ X %

Julian.hoffmann.anton@gmail.com



https://www.julian-hoffmann-anton.com/
mailto:Julian.hoffmann.anton@gmail.com
https://www.youtube.com/watch?v=P6BXTjppC2A&t=1s
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