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What are we doing?

1. Mapping linguistic Conceptual Metaphor Theory into visualisation
2. Database of infographics
3. Exploratory tool
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Why are we doing?

o Investigating visual metaphors in communication of unfamiliar topics
o Application to scientific infographics
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Conceptual metaphors

o Literary device
e Understanding of the unknown through concepts of the known
e Bridge domains

e Cultural differences

o Lakoff and Johnson (1980, Metaphors We Live By)
e '...not just a matter of language but a matter of thought and reasoning’
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Visual conceptual metaphors vs. visual abstractions
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Visual abstraction

Fire around a tree represents forest fire.

Target A
Source (abstraction)
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Visual conceptual metaphor
Wildfire represents the spread of memes.

Target M
(conceptual

Source metaphor)
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Types of visual conceptual metaphors

Conceptual
metaphor types

l= Structural
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Types of visual conceptual metaphors

Distinguished based on complexity:

Imagistic: correlates one concept with another based on graphical similarity

> Orientational: concept based on spatial orientation

Ontological: projects concrete entities onto abstract concept

Structural: unfamiliar conceptual network to familiar conceptual network
through entailment relationship
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Structural
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Ontological

M. Mir, S. Nowotarski, and A. S. Alvaro. Metaphor and novelty in science education vizuals. In Posters of VIZBI, article no. BO1, 1 pages, 2023. Online:
vizbi.org/Posters/2023/B01

H. Pokojna et. al




M. Mir, S. Nowotarski, and A. S. Alvaro. Metaphor and novelty in science education vizuals. In Posters of VIZBI, article no. BO1, 1 pages, 2023. Online:
vizbi.org/Posters/2023/B01

H. Pokojna et. al




Our process

Defining (shown previously)
Selecting corpus

Deconstruction and classification
Synthesis

Summary

a > wbh =
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Selecting corpus

Climate impact Spacecrafts Movement
on health investigating climate in space

Health of the » : Movement due
body in to climate
space Disease spread change

2D infographics (10-15 per domain)
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Deconstructing and classifying

o Method for identifying metaphorically used words (Group, 2007)
o Individual graphical units that can’t conceptually divide concepts any further

H. Pokojnaet.al 18



Deconstructing and classifying
e Conceptual Metaphor Theory (Lakoff & Johnson, 1980)
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Synthesis

1. Database
2. Exploratory tool
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Exploratory tool

iomedicine Climate Space Anthropology
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Exploratory tool

Infographic Spatio-Temporal
Distribution
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Exploratory tool

Image Details

Image name: Human Cell - A Molecular City
Image author: Peter Mindek

Domain distribution: Biomedicine,

Human Cell - A Molecular City: A cell is Tke o city, withits
and power plants, al ot s are stored in DNA. But how 0o
we get from DNA fo a protein the bosic g ol o c=1d

= Ry

Image link

https://conferences.eg.org/vcbm2022/awards/
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Exploratory tool

Conceptual metaphor analysis

Str

1 T T T T 1

0o 1 2 3 4 5
Structural: 1) molecules in a cell functioning together: a
dense cluster of units with different functions, processes

that work together, and depend on each other to create
proteins, just like a complex infrastructure in a dense city

Ontological: /

Orientational: 1) placement of steps in a circular clock-
wise fashion that represents a cyclical and repeating
process

Imagistic: /

Supporting textual metaphor: yes

Type: structural
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Summary

131 visual conceptual metaphors in 55 infographics (out of 109)

Type of visual conceptual metaphor Other observations

Textual
metaphors

Affective vis.
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Results and discussion

Anthropology uses least metaphors -> metaphor use domain-dependent
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Results and discussion

Reliance on orientational and ontological metaphors -> perfect balance?
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Dark Energy

H U m a ﬂ Cel I Accelerated Expansion

A molecular city Afterglow Light
i Pattern Dark Ages Development of
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Big Bang Expansion

Peter Mirdek 13.77 billion years
People’s Choice Award image from VCBM Workshop 2022 (September 22-23, The Big Bang and Universe Expansion by NASA/WMAP Science Team — Original
2022) by Peter Mindek, under CC-BY license obtained from the author by version: NASA; modified by Cherkash obtained from Wikipedia, which is in the
written agreement. public domain.
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Results and discussion

Affective strategies with orientational and ontological vis-> visual

metaphors may promote affective visualisation
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Wildfires are projected to burn more land as
temperatures continue to rise.

Projected increase |n annual hurn ureu
with an additional 1.8°F rise in temperatur

due to heat-trapping emissions
from human activity.
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Results and discussion

Visual and textual metaphors often cooperate

Textual
metaphors
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= Met Office State of the UK climate in 2020

The UK'’s climate is changing
- 3" warmest year?

st -
The 21 century has s0 far been warmer . All of the top 10
than the past 3 centuries® warmest years have

: . d since 200212
Temperature, rainfall and sunshine for 2020 sEcilee e

were all in the top-ten highest on record —

the first time this has happened in a single year. = weltest o

= Wettest February
(February 2020)>*
= Six of the top 10
wettest years have
- 6.2 days occurred since 19983
longer leaf
season®
- 8 highest

e UK decadal averages: N
growing The decade 2011 - 2020 was:
. 8" sunniest year’ degree days® 0.5°C above 1981 — 2010 average
= Sunniest spring’ 1.1°C above 1961 — 1990 average
» Sunniest calendar
month (May 2020) UK long-term averages:
. 9 ofthe 10 The period 1991 - 2020 was:
warmest years 0.3°C above 1981 - 2010 average
for UK near-coast 0.9°C above 1961 — 1990 average
iea—surfice Warming has occurred across all
Ellinsiet s months and all four UK nations
have occurred
» UK sea-level has since 20028
risen by 16.5cm
since the start of |
th ! Based on the Central England Temperature (CET) series from 1658
the 20 £ty ?In a UK temperature series from 1884
= The rate of sea “1In a UK rainfall series from 1862 “In a rainfall series for England and Wales from 1766
level rise has *Compared with a 1999 — 2018 baseline ¢In a GDD series from 1960

tly i d 7 Ina sunshine series for the UK from 1819
recently increase “Ina UK near-coast $ST series from 1870
and is now at “Based on the period 1983-2019
3mm per yearg " Alongsice 2019, 2016 and 2014 based on observaticns from 1959

» One of the least snowy years on record*®

+ The number and severity of snow events
has generally declined since the 1960s

Produced by the Met Office. Met Office and the Met Office logo are registered trademarks. ® Crown Copyright 2021, Met Office 01716

State of the UK Climate 2020 by the Royal Meteorological Society for educational purposes and with written permission.
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Human Evolution *

From Protocells to People e

Boundaries may be
blurred for metaphor
classification

Evolving into the Fulure

Visualized: The 4 billion-year path of human evolution by
Mark Belan from Visual Capitalist, used for individual
research.
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Future work

o Extending the proposed understanding of metaphors in SciCom

o Classification technique may provide approach for producing specific metaphor
elements of specific type with specific instructions

o Understand how different metaphor types facilitate communication aims (e.q.,
ontological metaphor better for complex or only for simpler phenomena?)

Limitations

e Look beyond our scope
e More abstract depictions of data
e Beyond science
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Thank you for your attention!

E-mail: hpokojna@mail.muni.cz

https://osf.io/8xrim/

https://qithub.com/lauragarrison87/metaphorTool

https://www.replicabilitystamp.org/index.html#https-qithub-com-lauragarrison87-metaphortool

® D %
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https://osf.io/8xrjm/
https://github.com/lauragarrison87/metaphorTool

