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Project Ukko presents a novel way to spot patterns in seasonal wind prediction data.
Understanding future wind conditions can become a crucial component block in supporting
clean energy sources and climate change resilience. Our visualization allows energy traders,
wind farm managers and others to spot global patterns and trends in future wind conditions,

and drill into detailed prediction breakdowns on a regional level.

Based on a high-dimensional dataset of over 100’000 points world-wide, with 51 predictions
each, and 20 years of historical data, the Project Ukko web application presents an
information-rich, yet highly digestible map display. The map draws attention to the crucial

spots in the data: where in the world can we expect strong changes in wind speeds in the

coming seasons?

A tailored visual device (probability cone) presents a novel visual model to communicate
distributions of probabilistic prediction values, and informed the development of a coherent

visual language for the whole project.

The visualization was developed in an interdisciplinary team of experts in climatology,
communication and data visualization design in the context of EUPORIAS, a project funded

by the EC to increase the resilience of the European society to climate change.

WEBSITE
http://www.project-ukko.net/

SUMMARY VIDEO

https://vimeo.com/futureeverything/ukko

CONTACT

info@project-ukko.net

DOCUMENTATION AND COVERAGE
http://truth-and-beauty.net/projects/ukko

http://futureeverything.org/projects/ukko/

Visual loop: "Seasonal wind prediction with Project Ukko"

Flowing Data: "Wind prediction and potential power"

Scientific American: "The Data, My Friend, Is Blowing in the Wind"
WIRED: "Project Ukko Is a Clever Way to Visualize the Complexities of Wind"

PROJECT

Project Ukko is a Future Everything and BSC project for EUPORIAS.
Data visualisation by Moritz Stefaner.

Project Ukko director Drew Hemment.

Moritz Stefaner works as a “truth and beauty operator” on the crossroads of data
visualization, information aesthetics and user interface design. With a background in
Cognitive Science and Interface Design, his work beautifully balances analytical and aesthetic

aspects in mapping abstract and complex phenomena.

In the past, he has helped clients like the OECD, the World Economic Forum, Skype, dpa, FIFA,
and Max Planck Research Society to find insights and beauty in large data sets. He was
nominated for the Design Award of the Federal Republic of Germany and is a multiple winner
of the Kantar Information is Beautiful awards. His work has been exhibited at Venice Biennale
of Architecture, SIGGRAPH, Ars Electronica and the Max Planck Science Gallery. He has co-
authored books for publishers like O’Reilly and Springer and has spoken and lectured on

numerous occasions on the topic of information visualization.

Find his personal portfolio at http://truth-and-beauty.net.

He also publishes the Data Stories podcast together with Enrico Bertini.


http://www.project-ukko.net/
https://vimeo.com/futureeverything/ukko
mailto:info@project-ukko.net
http://truth-and-beauty.net/projects/ukko
http://futureeverything.org/projects/ukko/
http://visualoop.com/blog/92379/seasonal-wind-prediction-with-project-ukko
http://www.apple.com
http://www.apple.com
http://www.apple.com
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Seasonal average wind speeds in m/s

SKILL
16.0%
. P 45.1% * _
UPPER
23.5%
o INSTALLED WIND POWER
O 31.4% @ KW
LOWER

B .0 - - e e
* %
B @ « - e xRS XXXRRREE Medians = - ot e e e .
]
. ° 5 Y9 3.8 s
4 0 S R T I e q:‘:
. . ° _——
« o o ° Oy —a%
3'0 ..... . @ o @ C C ottt otototoeomeeeeee ool e e e e e
D Qe
1981 2011 Winter 2012

LEGEND

SKILL

High

Low

PREDICTED
STRENGTH

High

Low

PREDICTED
CHANGE

7
-~

~
\ Decrease

Increase

INSTALLED
WIND POWER

' High

A~ Low



. ", Se, —— .

v S ey S ey te, ey e Ty e e St e, e, S e, e e e e e e e Mexl
N S N S — ~ - — Sy Sy Ty Ny Ty, Sy, Ty Ny, Yy, Sy Sy Yy Yy Sy, Ny —— E
Sl e wme e e - —— — — te Sy -y -y - S e e e e e, S Ny -y Ny Ny Nyt Sy ey e - -y -. -
S . ——— ———— — & - — e Ny, e e, S ey S Ny, ey Ny Ny Ny, Sy e e B B B e B B B — . —
. —————— e —————— — T T R N e T e e s e ~ -
o e m v st e e s - - —— . — - - Ty Yy Ty, oy, Ty, Sy, Yy Sy, Sy, Ty, Ny, Ty, Ty ey S o, - - —— -
————— S —— o gt gt gt o ot ot gt g pot pud g b g g — - — T Vel ey Ve Ve Ye e Ny ey e Ve S Sy Sme Gme S e ey — e mes e —— e - -
o . ————————— - g g gt g g Rl i adll R g g i Ll — ~- T Tl T S e, e e e e Ay Gwe Gew G e o S ——
e e ettt PG G g g g g G G G G G G G G G G g G G g o e e e ——
i i i Lot ot i ot ol ol ol ol G P P P S R i ol ol g . et et v G G e 08 e e e ——— —v — ——————- - — -
o o o P o B g o B N P Yy S s ot n e e e - —
g g g o o g B o o o G B g PGP G PP - P ek e smm an s mms e s ame tme e e
Bl g g gl B g g g g o g B g o g g g E il ol ol ol ok ol oA I i i i g & & 4 -~ r s -~ o O 5T T P P gF gt E gt et el g pew et emh e aaa aad man mss ham el aea st hme bma ae emd
o e oo o - e o ” o* o 7 Pt ol A i i e Pl ol ol ol OT P g g g g g g g g B g g g g P G e e e . . . - ” 7 P
S o g g B g o P B B B B B g T T T B e e e - -~ G B g g B g B G g g g g g g g [ — - AT
= PR R gl gl g PR gl R oS gR g gl git g gl i g gt Callad 8 gt gt i gt Pl gl g gt g g pd pd gl il gt - e e S~ N & &
v gt g gt g it g P gt gt gl gl gl gt gt gt B Cad OF o® Pt gt g gl gl g gt R gl gN gt git gR gB g ga L e e s - S i i
PR A g et g gt Pt ph PR g gft pi gl pi i g gt o gt PP gh gt gh gt g gt gft it gt gt g% g® o* Cad Cad - L ——————— -
s gl gl S R oS R gt oS S O P S B S gt gt g B g P P G P P - o~ Tl — — e L ——————— ——
B i i R -~ PP P PP PP PP O et g g g e ———————— —— —
P E - o P L e i i g g gl g g g g g e e ——————— ———
Fr S & PP IPOIOrIOrry 9 9 L g g gl gl g g g g g G g g e e ———— N —— -
@ FPETTTTTTTTTTTTTT 00 TP TTTTTRTTTTTTT T T T T T T T TRT T T AP G GGG PG g g g gt g g g g g g G G G G G G o i aamammm—— v o W, oy Wy, oy Ny S T i s s s .
- P PP TTTTTTTTTTTTTTTTTTTTTTTTTT T OOOOOOOOOOOOOOOOOTOOO TP T T GGG GGG g g g g g g g g G g G g G G i g s s ey o o o o o o oy 5 S S B s s J——
AP AP PPPPPPPP P Rt IIIIIIIIIIIIIIIIIIIIIIIIIIll'l"llllll"'lIIIIIIIIIIII'l’OOOv——v‘—ooovooovoavo——————~..~.-ssss\\\\\\\\\ —
‘PP PP PP OO Py /IIII"”IIIIIIIII’/////l,/’//,,’/I’/"""""""W‘ldﬁfla‘vﬂnaaam—-—-—~sns~\\\\\\\\\_ S et
’/”/’///"”"’/'////""""'/’////IIII////////""//"""""""“"“———”.———‘—~——~-~\\\\\\\\ ~ ~
'IIIIIIlIIIIlll/llllllllllll’lf’&llIOOI’IIIIIIlIll'Ovvvvvvﬂo—————-----~sssss\\\\\\ S SN
ST AL LT T T T A AT GG g g g G G - - g g G G g ———————————— . NN LU NN N e :
" - - - -~ -~ -~~~ - —————————————————— "~ ——— - ———— R R N RN N N N N N N U R S AN A
. —— ———————————————— N N N N N N N N N NS NS S NSNS S S S SSS S SIS S S SO SNS S S S S SN SN S SN S S SN SN SN NSNS SN . NSNS S S —
.~ e it e i e e A A AN A A A A A A A A R R R R R R R R R R R A R R R R R R T T T N N N N T N N e e s S o —————— . o -
"\\\\—~-s\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ D T T T T e e S S S ——————— - - P P P B P PP PP PP
: ~ SN R e e e o o O o O O T o T T T o O o o o o O o T T T T e e e L L L L P P P P PP PPy yrryy
\ R T e O N o o e e e s S S S 2 L T T P P P PP PP PP PP PPN PN EEry

N N N O N N N AN N N N N N NN NS N NSNS NSNS SN AN NSNS S S S S S S S S S S S S S A S S S A S S A SASASS AN Ay o 9 P P P P P P P P POV P 8PP0 PP P8P 8PP PP PP P22 022727
R R R R R R R R R R R R R R R R R R R R R R R A R A R A R R R R R R R R AR R R R R R AR AR R R R Y e P L L L L R AAAAAAAAARR R R R R R R R
\ R R R R R R AR R R R R R R R R R R R R R R R R R R R AR R R R AR R R R AR AR AR AR A A Y \ b L P P Pl Pl L A A A AAAAARRRRR R LR

~ R S e N R T e e e 2 2 2 L L L T P P P P PP PPNl P R R A RARARAR AR R R L REL
—— \ R R R N R R R R R R R R R R R R R R R R T e s D S 2 S S L L L P P P P PP PP P R AL
———— " ~ N N\ N N N S NN NN NN N NN S S S S S NS AN NSNS NS S S S S S S S S S S S S S S S S S S S S S S S S S S S S A S S S S A A A NSNS S S S S S s mmmm— b G P P P P P P P P P P P P PP PP PP PP P PP PP PP P227:
o o . s s . . . " ——— NN S S S S SN N NN NSNS S S S NSNS S S S S S S S S S S S S S S S S S S S S S S S S S S S SSSA S SASS SO SA NS S SN YN S S S e o P P P P P P P P PP PP PP PP PP PP PP PP PP OO P PIP P
SR i e R e e S S N N e R R Rt d
o o G e e e . e e S ————— NN 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N N N N N S N N N NN 0005 ——_———— i g g . 3 3 8 i B B G B B B SRS SRS PSSP
—————— . S S o o, o g g 00000000 0 0 0 0 0 0 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 N N N N S N N NN N NN NN 10101 —_—__—_A_AERR R 0 0 G G G G 1 1 0 G G G G G B B B g 3 G BB
Ty Ny, e— s —— . . S o, S, o g g . S, o o o N NNN N N N N N NN N AN N AN N NN NN NN NN O NN OO N U IJAIJIA Gl Dl S DR A A A A 0 0 0 G G G G G G G G G 5 1 5 5 5 5 G 5 5 5 8 8
oy e D o o e . . . ——— N0 0 N0 000NN 00N 0N 00000000 N N N N N N S N 0010001050055 5 10, D O S G G 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 gl 5. 0 i i g
% - ————— . - NN N N NN NN NN NN NN OO OO OO O O N U 000000005050 R D S S S S . g . . . . g o
‘ g NN N N N NN N N NN NN 0N NN N N N N N N N NN NN 0 0 0 Sy S S e —————— e
- - — S N S LN S S NN, 000000000000 00000000000y, Sy iy Sy s s s S S S . . . . . . . g . -~ - — v o -
- ” -~ — ———————— wy ey, SONONON \\\\ NN N N N Ny s —— — D . o —_————— - - —
- e ” P U ” - o S, ST T e N Ny, Ny e e N N S e e —— — — —— — ————— —— —
- —— o PP 7SO T S ” - T T Syt e D ———— ———— — ——— — -
- o G i g g i L R s E4 PSS PSS S Sy -——
P gD gD SPGB S P P P P P i ddd ddd L Ll L4 Pl B EELEEEE L ottt -
e e Y Y Y Y Y T F o R
e L f L L A A AR R R R R R R A R R R R R
e Ll o L A A AR AR AR RS R R R R R R R R R R R R R R R R R R R R R R R
OTEIS-aaapaa SRR OOOOIOI T IS8T 8OO0 000 0 000 TSRS -
e L L L L L L L R R R A A AR AR AR AR AR R AR P R R R R R R R R - -
- SRR PP AP P PPPPPPPP PP POPOOOTTIIIT T T T T T T T T T T T 8OOSO Vv
- et Y e d ddddddd dddd L R R R R Rl
- T ————— et g P P P PP PP PP TS TSSO TR pr—— - N
— R e e SRR e P S P PP P P P PP PP P PP PP TP PP PP -——— -
—— . - ——— - gD g g GPGP G S PP PSS o Pl _—
~ —————— g P P, P i " o — - —
———— -~
P g - - —
S S - - - - - PGP v e w  — —— - e —— — -
N ey e ] — — — . QDD - - o aw QEEDGEED - o — O -t - — -
v e - e M S tea S e, e e e w— e — — - o QDD — o - - el
3 Sy Ny Ny Sy Ty Y, Ay, Ty ey T Ny ey Yy e e ey, Y, e s ————— - ——— " —————— - - e i i
e e e e e e e e e e e B e e e e e — o - g T —— — — - - . - - g~ — . — - e =

D e e S S Wy ey ey Ny N S e N, Ny Ny Ny Ny e e e SO AN o Sy . S - — - GEDGED S - —— — —_— p— -—— —



— ey p—— e "_—”’/’/}\ .
et P P wmet LY ) SR N

/!\ A — ¥
iy A D p—
prmm— & BT iyt Y ey - geweeeseal Northyreies

i i ,!\*dl-——" g AN . - A EEEER TAT N e ve— — —

P g — ,!\ S8 A D D et S S —

Bohai Sea
N Sy S Py See—" — . — g v R (R S —— —" So——— - et G
(R — PRSI P ey U § T S T
| p— e, — o s % Sty A A - ,!\ A A /L A : A we
~South Korea

| Sy Se— — —— — — ", s, — A - ——— T X s EE P el



~~-___,,__Andaman Sea

— — Gulfef Thailand
ey By
oo i v I oo e
Sri Lanka —— R
— By Eag Ry o Romy Sy By By Bamy Sony Buxg b Ry o Ty ke jSsens]

NSNS Ry iy Sy Sy Sy, Sy S, Sy Sy, My T, S Sy Sy Sy S, = m— —
— N, N, N WM NN NNNNNNSNNYNSN - — ~NL e
— N W NNNSS A T Y T B Pt

. — — - y S Sy Sy, — . P gt e NS ~—~

L —— — — . (B i SN SNt
T T T T T S w—"—— — — ol ol i i — —
U S G G L —"— — — — — o b gl gl e
S L L g ot s s, w—"— —" — — —" o b b gt g i ~
T T i i B . P P D S s, s W s W WD i . (P P P I L (o
L P P P S PP PPt P et s W W s v, s, . P S S P ) P o et st
ST L LT LSS S P e e st ot s s s e s . P P P P P P o i i e

PP PSS S PSP e e v s e s gt st P P P P P P P P ——

\.

Cambcmdia_..--...‘--—s----——0Q st Gt doutl cout B it g
e e 1 T 9 PPt ot B ey

— s f oo | S ot S Roet et il =

= it A | = e onethisum Rt} oo Bah Y f o

= o f G B | ] =2 = i e 53 mrE o3 oD B i

(\0 - o eo e ess  ema—.-—

- 5

L e S mm o R

0

I L N

e L Ny Sy, Ny Ny N S L 7 P e e Sy Ny, Ny Sy e oy S, Sy
~ e ey e s e R Ry oy g Ny, N, N S s e, Sy
e e o, \\\i—h\\\\\\\\\\s\~
Malaysia, ~ e o \C e“‘\ ﬁk————x\\\\\\\s\\.
“ e 4 B — e — v NSNS S NSNS NN SN SSNNS S
i T S o e i e N N N e i NSNS\ NSNS NS —
"&:Q,%Q”ﬂ\- NN R NN \ ——T SN N NSNS N NI
*r MRSNNN TN N e SSONS N NSNS ._
,»\\\\~\\\\\\\\\ ~. NN N NSNS SNSNNSSN~ >N
NSNS S N N N T NN —— NN NSNS T

MR NNS =N NN N NN NN NN S

L7007 YT PP S P P o v ey e s e s i i P P P P PP P P e NSO NUN N S S~~~ ~ ~Indonesia [~ ~_ S~ \\ eSSy N~
L L L LS 75757 S ) S P o st e v v v v i, i i, . i i i g P P P P e Sy NN NN N N NN O QDS N “ae R ¢ ~
PO P P PP PP LY PP P P ot ottt P P PP Y S S NN =N NN N N NN NN NSNS NN \\\\\ SNNSNNNSNS A
‘/////////////////////fo—f.——.—/////////———\\\~\\\\\\\\\\\\\\ \\\\‘ NN N \\\\\\\\\\
707071717 /////////////llzzzzzzfzzzzf///z——-—-~—ss\\§\(a\\\\\\\\ AN NBU I BB NN NSNS

1722271117701 77777 ///////’///////////’//~\\\\\\\\\\\\\ \\\\ \»nww« NSNS
7777777 177777 PP AP PPt P LY YL P S ——— NN\ NN\ ,,4,_\ ;v  [ y\ —"—
TS 77 7777 P e s g g . g g it g G G g P P P i o ot e e, e e e e NN \ N\ N\ Flores Sea~ N\ N NSNS

— o oy oy Sy P P P P Ny, "y, Wy W Sy ——— Ny N, N KO N \A “ e W T
ey e e Sy Sy, Ty, My, Sy Sy — Ty, N, N SN SGVUSGG\\
S et G RS Il et e [T s 'm---—-"-——--—-——h\\\h\\\\"’~=~~’\\~b " NSNS
D . o o e e N e g Sy e R S R S e e e S, S, Sy S S, R Timor Sea

? Sy Sy Sy My, G, L Sy Ty N, T Ry T gy Sy Ty iy My ey S S By Sy iy Sy S Sy Sty Sy, Sy

y —— Ry, Ny, Ty, Ty, Ty, Sy, Sy, Ny Ny, Ny, B e

Sy Sy Ny Ny Ny Sy Ny

Gy Sy Sy gy Sy Sy My ty Sy Sy gy eSS s

, My Sy My Sy Ry Sy Ny Ny Ny Tuy Sy vy Sy Ny Smw S S S S

Ny Ny ay Ty Ty Ty Ny Ny Ny Ny Ny Ny Ny Ew Ew w0 W
Gy Ny gy Em -
Ny Ny Ny Ny Ny Ny Ny Ay Sy By B e O mm

| o Sy Sy Ry Sy Sy Sy Suy Sy Tuy Suy S e S S S

sen Emwesd [himwny beeeenl el e Boomy
oy w— ey Ry (v T, Smmmy e, T Pmay, Poe, Ry S S P ey b Mo DmDw e B ST

P e e Ry R o, Sy Mg, Py S, Ry S Mg ey oy By Sy -
3 g e Sy Sy o Sy My, Ny, My, Ny, My, Ny Ny, Ny, Ny,
e pom e e s oy Sy, Sy Sy Yy
oD e Emmm Semg o, Saog Frmney oy g S gt
P g ey e ey Py e st . ppnn
R g e s ETm == oy



Potential exhibits

PROJECT

Ukko &

iCa

—
‘ﬂ'
“” ]
P e e — g P “ﬂ’ “!' “f' “ﬂ’ “ﬂ' ‘f'
‘II=II--I - -‘—‘ ™ pmmm ay, Ty, Ty, Ty, Ty, ——— e "ﬂ'
e e Ny, YN, ‘§- *\~ Ty P P e
OBSERVATIONS PREDICTIONS
s oha nd 1 N
6.0 - - - - . L R 45 1%
. UPPER
SEOECE 2 o 2. Ao LA @ o = = 2
"' o
4 0 B ....‘.....!...f s ‘0_.,° 3.8 O e
: o e oo o o - ey MID
° o L, o ° %0
37@. .‘... P o 3‘]4%
2.0 LOWER
1981 2011

Winter 2012

Interactive application

We could present the interactive Project Ukko web application on a large touchscreen or

mouse-/trackpad controlled device. The application does not require any keyboard input.
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Summary video

The summary video could be an addition (or lo-fi alternative)

https://vimeo.com/futureeverything/ukko
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Ambient movie loop

In addition, we are currently creating a data-artistic remix of the data set and visual
language in the form of an ambient, information-aesthetic movie loop with a

supporting soundscape. It could be presented in addition to the application.

A preliminary preview is available here:

https://vimeo.co 55433213/e27930517e
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Project Ukko is a Future Everything and BSC project for EUPORIAS.
Data visualisation by Moritz Stefaner.

Project Ukko director Drew Hemment.

Scientific coordination: Melanie Davis, Isadora Jiménez, Paco Doblas-Reyes, Carlo
Buontempo

RESILIENCE seasonal predictions: Veronica Torralba, Nube Gonzalez-Reviriego, Paco Doblas-
Reyes

Based on ECMWEF seasonal predictions by RESILIENCE.

Visual identity design: Stefanie Posavec

Ul development support: Dominikus Baur

Project management: Tom Rowlands

Wind power capacity data was generously provided by thewindpower.net.

EUPORIAS is a project funded by the EU 7th Framework Programme (GA 308291) and led by
the Met Office.



