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Hello, | am a geographer with no
formal education in visual design




| am a biologist. | don't have any
formal training in design or data

visualization either.
But we have something in common
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We are interested in visualizing
data so that as many as
possible can understand




We are going to show you our attempt to
make understandable complex issues in
the Baltic Sea. We’'ll put the report
Maritime Assessment as an example




Scientific data is usually very
difficult to visualize. Let us show
you some examples
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Figure 2.4. Annual 5°Co discharges from local nuclear facilities into the Baltic Sea in 1999-2010.
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And this

Figure 1. Number of flight hours per HELCOM country (hours), 1989-2009
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1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009

[@Denmark 292 | 199 | 172 | 153 | 253 | 225 | 275 | 209 | 325 | 416 | 497 | 463 | 412 | 510 | 265 |2512|289.8 2706 | 245.8 | 239.8
|mEstonia 40 | 420 | 420 | 305 | 284 | 236 | 268 | 212 | 161 | 153 | 201 |1982| 1785|4705 410 | 503 | 371
OFinland 355 | 400 | 355 | 649 | 603 | 660 | 567 | 605 | 615 | 644 | 625 | 517 | 529 | 438 | 351
OGermany | 142 | 168 | 129 | 267 | 201 | 200 | 291 | 313 | 288 | 206 | 286 | 430 | 466 | 469 | 446 [491.4|5488]503.5|598.1|649.7| 638
|mLithuania 348 | 78 | 133 85 250 | 300 100 | 54 | 64 | a1 66
[BLatvia 400 | 408 | 127 | 24 | 18 | 8 | 8 | 64 | 577 | 320 | 436 | 412 | 387 | 414 | 365 | 384 | 311 | 343 | 298 | 61
|[WPoland | 131 | 164 | 140 | 62 | 49 | 179 | 301 | 345 | 291 | 465 | 375 | 362 | 187 | 320 | 228 |239.4 | 141.1|130.5| 380 |4055 |560.9
ORussia | 1618 629 | 32 0
[mSweden | 1600 | 1600 | 1600 | 1700 | 1900 | 2038 | 1953 | 1763 | 2189 | 2544 | 2565 | 2374 | 2281 | 2518 | 2532 | 3231 | 3455 | 2842 | 1397 | 2063 | 2758
[mTotal | 3491 | 2624 | 3453 | 2438 | 2500 | 3198 | 3553 | 3474 | 3680 | 5002 | 4833 | 5230 | 4837 | 4864 | 4946 | 5534 | 5638 | 5128 | 3969 | 4603 | 5046
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But before showing you the
Maritime Assessment let me
explain this thing called HELCOM
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To understand HELCOM we need to talk
about a sea that has many problems




The Baltic Sea is uniqgue and fragile




There are four characteristics
that make the Baltic Sea unique
and fragile




Many people living around; it’s a
small area; there are low levels of
salt and the Baltic is not so deep!
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The Baltic Sea is very small
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Mean depth Baikal Med Atlantic Pacific
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It is also one of
the shallowest
seas In the world
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Max depth Baltic  Baikal Med Atlantic
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Yes, the Baltic is like a
big swimming pool
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The Baltic Sea is unique.
These special charactieristic
make it very fragile.
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Our dear sea has been so
sick... and still is! That's
why HELCOM exists.
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HELCOM? What’s that?




50 years ago scientists started to
realize that the Baltic Sea was
getting very sick. What did they
notice? Let’s see some graphs...



WATER CLAR |TY summer Secchi depth

In meters

11 In the beginning of the
century the water was

10 /[ \/\\ - clear

9

8 But the population
increased dramatically from

7 the 50’s and therefore its
needs (more shipping

6 traffic, more agriculture,

more waste water...)
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000
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The amount of nitrogen
released into the Baltic Sea,
used for example in fertilizers,
increased also dramatically

1980 2000 2020



PHOSPHORUS waterborne inputs via waterways

Tons per year (t/a) in .000
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In 1974, all countries around the Baltic Sea decided to
react and signed the HELSINKI CONVENTION to protect
the marine environment.




The Helsinki Commission
- (HELCOM) was established in I
order to apply the Convention. ]
It is formed by all

representatives of the 9
governments around the Baltic

plus the EU -
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And the first HELCOM Secretariat was formed in 1981.
. The Secretariat coordinates HELCOM activities.



Now you know about HELCOM...

Scientists and policy-makers
together to save the Baltic Sea




But this is a workshop about data
visualization. The scientific community
need to visualize data in a way that
policy-makers can understand
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And this is very, very difficult.
In my opinion there are three
main reasons why it is challenging




1. Lack of visual literacy

Visual expression is considered to be for artists instead of a tool for
thinking. Also, data visualization is not taught properly, if at all.

. . is because just when we were P

starting to understand things. ..

. . they took the pictures away. P

Dan Roam (2011) "Blah, blah, blah”



2. It has always been done like this!”

Doing something different is hard.




3. Prioritize accuracy over clarity

Scientists put, logically, a lot of emphasis in details. That’s good for
research but not always for communicating.

4 P Pl o) 631/1535

\f th‘s guy Can eXp\a‘n Quantum Physics for 7 Year Olds | Dominic Walliman | TEDxEastVan

quantum physics to
year olds we all can
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Trees, maps, and theorems




I l Joost Grootens l l I }sgé‘ 5 Z’r
This is a work HELCOM
commissioned to Dutch

designer Joost Grootens
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DESIGN & .

PRINT AWARDS
2012 oo ©

Planning
1|)(

mthm N

Planning the Bothnian Sea was
designed by Johannes Nieminen
and Tuomas Siitonen




This animation of the
shipping traffic with
HELCOM data was made
by Lauri Vanhala
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1. First priority passenger ports (2010 HELCOM PRF Roadmap)

Port No. of No. of cruise No. of Arrangement of of the Additional |
international passengers cruise ship port reception “no-special-fee”
passengers (cruise ships calis® facilities for system for sewage
(ferries and cruise only)* sewage (2013) (2013)
ships)'
Tallinn (EE) 2006:6760000" 2006: 305026 2006:289 Since 2011 fixed Yes The Port of Tz
http://www.portoftallinn.com/paljassaare-harbour 2007: 6514294 2007: 294738 2007:268" reception points A standard waste fee | started in 201:
2008: 7247366 (292158") 2008:298" connected o public | is charged from every | of fixed recept
Cruise Baltic port category: X-large 2009: 7257648 2008: 377522 2009:305' sewage system ship with some connected to |
2010: 7900000 (375578") 2010:279 (30m*h) available exceptions. public sewage
2011: 8500000 2009: 416605 2011:293' at Tallinn Old City Sewage volumes
2012: 8800000 (415575") 2012:294° Harbour quays no. exceeding 7m’ are These improvs
2010: 392000 1and 3. subject to extra cover Olid City
(390000°) payment. quays no 13-1
2011: 443000 In other quays there a new cruise ¢
(437517') is no direct
2012: 442000 discharge to sewer
(440504) system —i.e. the
quays are served by
floating vehicles
(150-300m*) and
tank trucks (7-17m?)
if requested.
Rostock (DE) 2006:2541144" 20086: 173500 20086: 138 Direct discharge o Yes The cruise por
http//www.rostock-port.de/ 2007: 2583042* 2007: 133700 2007: 93 sewer system Up to 300m’ of Warmeminde
2008: 2689551 2008: 171800 2008: 115 available in the sewage is included in | with a connect
Cruise Baltic port category: Large 2009:2405100° 2009: 181800 2009: 113 cruise terminal, the “no-special-fee” berths to the n
2010: 2195154 2010: 177200 2010: 114 system. sewer system.
2011: 2249091 2011: 257300 2011: 158 Tank trucks Sewage volumes
2012: 2343707 2012: 300000 2012: 181 available in the exceeding 300m® are | In 2013 the mi
cargo port. ghearxd ;Mlh treatment plan
1 UR/m with a
We remade a report with i et
Us)
tables and numbers and made
q = Sewage from
_ it with maps and graphs—the (incl. grey wat
Port Reception Facilities report defiond et
Copenhagen (DK) 2006:829000" 2006:458000' 2006:280° Directdischarge to | Yes In the Port of |
hitpJ//www. cmport.com/ 2007 2583043" 2007:509000' 2007289 sewer system , 250- PRFs for sew:
2008: 2689551"* 2008: 560000 2008:301" 300 m3 sewage per | Collection of that part | the new 1,1 ki
Cruise Baltic port category: X-large 2009:1456000" 2009: 620000 2009:334' hour per berthing of the sewage quay which wi
2010: 1502000 (675000) 2010:307" place, will be attributable to the in autumn 201
(1431000%) 2010: 662000 2011:368' available on new ship's operations is will be taken i
2011: 1604000 2011: 820000 2012:372 quay which will be

made under 'no

2014. The ne:



Saint Petersburg (Russia)

312 cruise calls
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|. Sewage Port Reception Facilities 2014

The Saint Petersburg area includes i total five harbours serving
passenger traffic.

2. Passenger traffic trends in Saint Petersburg

A compilation based on statistics from the Baitic Sea coastal countries natiomal administrations, regional ports organizations (BPO,
ESPO), the publication “Baitic Port List” and the Nordic Council of Ministers
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HELCOM MARITIME ASSESSMENT 2018

oM

MARITIME ACTIVITIES

in the Baltic Sea

We designed this report ourselves

BALTIC SEA ENVIRONMENT PROCEEDINGS NO.152



It took us a while...

Shipping traffic data processing

Draft text
Work starts Draft outline and design  Layout
2014 2015 2016 2017 2018
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We were an international team




J 4. Ol discharges
9. Anti-fouling 3. Sewage discharges \_)

8. Underwater noise

AL
o5 Operational discharges
of chemicals

6. Ballast water and
alien species transfer

16. Cables and pipelines



TOP 10 BIGGEST OIL TERMINALS IN THE BALTIC SEA IN 2013
il harding in ten Largest terminals in the Sakic Sma Ports 2000-2013
Sourte HELUOM daty anc Battic Port Lidks 20080014
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LOCATION OF MAJOR ACCIDENTAL OIL SPILLS IN THE BALTIC SEA 1969-2016
Spills aver 50 tonnes
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Figure 1.15. INTERACTION BETWEEN PORTS (ARRIVALS AND DEPARTURES) IN THE BALTIC SEA
Passenger ship traffic in 2015: 50 biggest ports, minimum of 500 trips




CARGO ships

Change |n port visits and traffic intensity

between 2006 and 2016,

and port visits in 2016 (AIS data)
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That’s all folks! To sum up, we
think it’s worthy taking the effort
to visualize data properly.




But it’s challenging! It requires
some skKills but, above all, will
and motivation.
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Before we finish let’s have a look a
those graphs you saw earlier about
the status of the Baltic Sea.




N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins
1200

In 1974 the Helsinki
Convention was signed
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins
1200

What happened afterwards?
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins
1200

Do you want to see it?
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins
1200

Do you REALLY want to see it?
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N |TROG EN waterborne inputs via waterways

Tons per year (t/a) in .000
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Yes! After HELCOM started its
activities the nitrogen loads have
decreased significantly

HELCOM work begins
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PHOSPHORUS waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins

80 And what happened with the
70 phophorus loads?
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PHOSPHORUS waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins

80
Remember that excess of both

70 nitrogen and phosphorus

contribute to eutrophication...
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PHOSPHORUS waterborne inputs via waterways

Tons per year (t/a) in .000

HELCOM work begins

80
Yes! The reduction of

70 phosphorus into the Baltic Sea
decreased also notably
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WATER CLAR |TY summer Secchi depth
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But what happened with

the water clarity?

HELCOM work begins
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WATER CLAR |TY summer Secchi depth

In meters

11

10

/j\ \/\\

If there are less nitrogen and
phosphorus, in other words
less polution, the water must
be clearer, right?

HELCOM work begins
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WATER CLAR |TY summer Secchi depth

In meters
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WRONG! Nitrogen, phosphorus
and other contaminants are
decreasing but this reduction is
not yet enough. So there is still
A LOT TO DO!

HELCOM work begins
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