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“What are the main challenges to achieve a social an inclusive
digital transformation? (with special attention to the ethical
application of Al)”

Supercomputing




Outline

* Leveraging digital technologies for sustainable development
* The digital nature of climate and sustainability science

* Technology and society

* The rise of Al ethics

* Doing the work that it takes to integrate socio-ecological and technical
systems

 We matter more than we think
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Sustainability

Leveraging the digital age to drive
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We cannot leverage digitalization to address sustainability challenges without
putting social and human factors at the centre!
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Source: Sustainability in the Digital Age | A Future Earth Initiative (sustainabilitydigitalage.org)

Barcelana

Supercomputing
Center
Cerdre Masional e Suparcamsulaciin

@


https://sustainabilitydigitalage.org/




Climate sciences & computational capabilites
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High-resolution regional reanalysis of desert dust aerosol

A complete and consistent, four-dimensional reconstruction of desert dust in a recent
decade (2007-2016) by assimilating satellite observations in the BSC MONARCH model

« Unprecedented high resolution (0.1° x 0.1, 3h)

+ Specific constraint from satellite dust

Barcelona Dust Forecast Center - hitp://dust.aemet.es/ Observa tlons

NMMB/BSC-Dust Res:0.1°x0.1° Dust AOD
Run: 12h 09 APR 2018 Valid: 12h 09 APR 2018 (H+00)
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The reanalysis data set is freely and publicly available (Di Tomaso et al., ESSDD 2021)
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Computer vision for improving emission models

utl

n

outputl

e Wastewater treatment plants (WWTPs) JI cowoaray  Mwsrooza - Wurcowze - conemon II
are a source responsible for ~20% of :
the CH4 emissions
e We develop a methodology for the ' '
localization and characterization of ' "
WWTPs using a U-NET-based semantic ’
segmentation algorithm " :'
e The model is trained on Sentinel-2 10m ~ sardardzed popuiaion -
images over the Iberian peninsula nput2 o .- ' U2
e This methodology could help improving - .-

the spatial proxies for distributing CH4
emissions in atmospheric emission Sentinel-2 Prediction Groundtruth

- . .

Preliminary research design, please do not cite and contact
carlos.Gomez@bsc.es marc.Guevara@bsc.es
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Data ... too much data, whose data, data for what
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CHAMPION USERS

Dragana Bojovic, Asuncion Lera St. Clair, Isadora Christel, Marta Terrado, Philipp Stanzel, Paula Gonzalez, Erika J. Palin,

Engagement, involvement and empowerment: Three realms of a coproduction framework for climate services, Global Environmental Change, Volume 68, 2021,
https://doi.org/10.1016/j.gloenvcha.2021.102271.






We need to look at society’s evolution and society’s needs as
an integral part of envisioning the technologies that may and
should dominate 2030

TECHNOLOGY ,
AND SOCIETY ET e

deepens in

Bi-directional Societal acceptance Widely-shared

relation & Licence to operate RS

Source: Technology Outlook 2030 - DNV
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The trilemma

Economic potential Social well being

Environmental sustainability
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Trust and ethics
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St Clair, A.L. Smogeli, O. @degardstuen, Glomsrud, J A, Eldevik, 5., and Nadeau, C.2019. Trustworthy Industrial Al Systems, DNV GL Position Paper https:/ nval.com/o nload/trustworthy-industrial-ai-systems_ htm
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A misguided understanding of ethics ?




Ethics and trust cannot be an afterthought

Ethics in design: Ethics by design: Ethics for Design(ers):

* Anticipating consequences « Behaviour of Al systems « Integrity of all actors in
research and
Implementation processes

Source: Dignum, V. 2019. Responsible artificial intelligence: How to develop and use Al in a responsible way. Springer.
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Assuring Trustworthy, Safe and Sustainable &
Transport for All - TRUSST J '

(I) The Research Council

of Norway

Norwegian University of SNl _
SClence and TeChnC)lOgy MARINE TECHNOLOGIES LL{




Investigate social dimensions of intelligent technologies
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Credits: Leander Spyridon Pantelatos leander.s.pantelatos@ntnu.no
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Solar System

e~

o A 2
‘ § —
hd.ar\dlce.‘ &oﬂhnm&‘ﬁpoqtapm] [ Insolation Milankoviteh)]
i . =l
7 =777 7 /;L ghmate
ng\amlcs lonoUness Radiation VIZ / ImPaCtS
; i T A 1
=< I\ ol Sheess Pt\ LC a K Preu 2. | [EvaporationDus Toir' | [Alado
\/ L ¢ | Pt B &éﬂo\“‘g hlécéé}&):& : g’g e Insola nov\"(f‘hj I'RagoF(UX;Nb?&;j IPfng l - == =
olcanism o] = System Ene y A=t
— ' 20 20EEr
& Sealce Smpetbiyer] oty RSy Snol Tresc
of ¢ 0 Oceah_Ha _inaLSGaS‘j\: ercectrial SurfaceMoisbure/ErergyBalance e -
| Q;é Ocegv\.bjnamics == Groundwater
—2 (/é D T Med O ek ; 4 [ v : H
§ g m A&l U w'el‘ﬁf\ c%&%"ﬁx . *Q'{T \'\c‘s‘m C:?P IASQ:P‘_LJ])D?\ lh(&gﬁﬁgxfsgz@sej
4 AV- = B Maxir
ar i D sty ] oL er sbr\at Ecos s{ms 4L ;;S‘gﬁ?&%
*é ; a\‘r‘u,“""am ¢ %" B‘ZE?E%G#!’\ o ra'eT B
o] © Ense s KRk n | B =
’1‘ ’ Decompumhoh/sioraqe Qé Ingoml)\e ; Use = '
) sernd [UV ow\o%ear\ ]MarqwalSeage?t;ﬁ i Wsombte Dynamics wﬁ_ )
P qclw WK In(co; coa. 3\09 % Qesmta( M(omﬂ(vma L(COz,NzOrCHu NHQ)| $(C0) l =
So\ar/ Space Aoy :l: £l T 166 N
d@r\/ﬂ N hencdl\m e Lot Fll==1al llms
P\.as YY\aS ‘ \\\\\WROS re ud’—?mcesses {2_‘} Ufea“ ty :((:3?::0? J{ \S M \
| = sl | : g
[Foramu\\fera(’(‘e,mpera'bwﬂ [ [ Pollen (\/eqetAt\onﬂ P
v

Tce Cores

Bug/ Lilee Cores

Humans
outside
the

loop



KAREN O’BRIEN

| YOU MATTER
MORE THAN
YOU: THINK
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QUANTUM SOCIAL CHANGE
FOR A THRIVING WORLD

ARTWORK BY TONE BJORDAM

No technological advance will solve the
failure to understand and value the
social and human dimensions of
technological innovation, of global
environmental change, or of artificial
intelligence

This failure leads to a pervasive
misrepresentation of the role of human
beings in creating and solving issues, in
imagining and hoping

And in doing so create the quantum
leaps we need
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Our
relations to
each other
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Thank you

asun.lerastclair@bsc.es — asun.lera.st.clair@dnv.com
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