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EPFL at glance

12’576

Students

| O 366

Professors

R +6’400

\R’ Employees (incl. Phd)

£ 1130
Nationalities

M. Gaumann - VPO
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B SWISS POLAR DAY 2023

Associated campuses

Neuchatel — Microcity

Microengineering and nanotechnologies
Advanced micro-manufacturing

— Smart Living Lab

Building technology and sustainable architecture

Sion — Energypolis
Industrial energy, green chemistry
Environmental engineering
Biotechnology, bioengineering

Geneva — Campus Biotech
Neuro X Institute

Blue Brain Project

Bio- and neuroengineering (Wyss center)
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campus
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CREATION PHASE 1: PHASE 2: PHASE3: °

Industrie 17 Signature avenant / acquisition par le Canton du Expansion

batiment Nouvelliste

2020-2021
Sept. 2018 HES-SO Valais
19.12.2014 :
19.12.2012 Remise d mﬁm:ﬁ%% aw?mwwm
Con.ve'ntion pr%rrrr]:%? bgtiment annonce 213 NETgypolis 12.2022
Péle EPFL SRRl Hes-so// ¥t Remise du

batiment

Valais-Wallis ALPOLE

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
’ * [ * ?
2024

Premiéres chaires ; anstr,.
environnements ampus Santé
extrémes

&

Q

> 2023

° = = m Valais Walli 30.08.2017 ~400 emplois
3 Convention Pdle Oct.2020

o Nov 2013 EPFL Valais Remise des locaux E

% Arrivée 16 Equipe EPFL Wallis 119 et installation

= Valais Santé / Bio -

- ingénierie (CRR/SUVA)
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A dynamic campus
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Laboratory of Catchment S Dy ra
I Pr 0is
Ingvar Kamprad Chair, Hydrology and Geomorphology e A M I
- (CHANGE) /aroon Agrawe s e wiar dl
ProTeE ke Gaznat Chair for Advanced ' Industrial Process

Research Laboratory (EERL) and Energy Systems

Engineering (IPESE)

Separations (LAS)

Laboratory for Funétiona\
Inorganic Materials (LFIM)

Defitech Chair

of Clinical
Neuroengineering
(UPHummel Lab)

Laboratory of Cryospheric
Sclences (CRYOS)

=
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DAL

MER Jan
Van Herle
SCI STI JVH GEM
Group Energy
and Materials

\\

Environmental Computational
Science and Earth Observation
Laboratory (ECEQ)

Laboratory of Materials
for Renewable Energy
(LMER)

Sail Biogeochemistry
Laboratory (SOIL) Prof. R

StreamBiofilm and
Ecosystem Research
Laboratory (SBER)

Laboratory of Nanochemistry

Microtnomﬁ adﬁp‘a‘?oﬂ Smart environmental sensing in for Energy (LNCE) : P ¥
W ol chanaing extreme environments (SENSE) AR DO TR SN
environment (CHANGE) Laboratory of Molecular

Simulation (LSMO) U N | tS Of

research
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nvironmental Engineering Inst.
- ;

From hydrology to Al for the environment e

Ingvar Kamprad Chair, Hydrology and Geomorphology

Extreme Environments (CHANGE)

Research Laboratory (EERL)
Labaoratory of Cryospheric

Sciences (CRYOS)

= Hydrology
* Prof. T. Battin
* Prof. I. Altshuler
* Prof. S. Bonetti
* Prof. M. Lehning

= Soil
* Prof. M. Aeppli
» Extreme Environments oo corpaatena
Laboratory (ECEO)
« Prof. J. Chappellaz

Soil Biogeochemistry

StreamBiofilm and = P )
e PrOf J . SCh male Ecosystem Research = Laboratory (SOIL)
Laboratory (SBER)
- AI Microbiome adsptation Smart environmental sensing in

to the changing

extreme environments (SENS
environment (CHANGE) ( 3

 Prof. D. Tuia



=PrL

B SWISS POLAR DAY 2023

&3

Research:
a priority
during the
nextyears

v r - ‘ <

e . * 4 7 ©&f Climate change =
Fundamental sciences Z S ONNEE YT Bye) [T iile) 11 =
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Health sciences S}A\‘
and engineering |, '
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Neuroscience |}
and engineering
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B SWISS POLAR DAY 2023

at all levels

Interconnection between
education, research,
innovation and campus
operations

cPrL

go.epfl.ch/sustainability_strategy

2030 Climate & Sustainability Strategy

EPFL's Climate &
Sustainability Strategy
spells out the steps we
will take to fulfill our
responsibility to our
community, society
and the environment. It
provides a 360° view of
our past, present and

future sustainability-
oriented actions
implemented across
our missions, campuses
and operations.

Released on February 23, 2023
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B SWISS POLAR DAY 2023

CALLWME

Energy-efficient CCUS at the EPFL Campus for
Sustainable and Circular Economy

SOLUTIONS 4
. SUSTAINABILITY
$4S : Selected L-scale proposals
Renewable energy amu i
(PV, Wind, Hydro) o S
Waste \SRRtRtcEcssssasacacta/
incineration plant 7
S
(]
EPFL Valais Wallis
Industrie 17 KKk I
' A\ i
o "HI i
L B
5
’r‘i‘
n » » » 'a
Prof. Agrawal (EPFL Valais Wallis) OT. Fa0IC
~Renewable pplied data cente egrating

N
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PAUL SCHERRER INSTITUT

@ Empa

B SWISS POLAR DAY 2023

[ |
CGES Power-to-X:
Codalition for Green || || ||
Energy &« Sterge erdse in ue omain

Systems integration:
2 professors Renewable energy Power plant /
Ca. 37 researchers (PV, Wind, Hydro) point source

S

S B Air '
Photo-voltaics: \ : .
2 professors L. i b CO, Capture:
Ca. 41 researchers 5 \ ‘ = 3 Professors

Ca. 29 researchers
1 start-ups

Solar to H,:
4 Professors
Ca. 65 researchers

1 start-up « Catalyst development:

5 professors
Ca. 81 researchers

(Methanol)

Cgoﬁﬁytcc Liquid Fuels CH 4

Solor Fuel, the smorter way.

(Methane)

N
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Swiss Polar Day 2023

Enjoy the
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polytechnique
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A few words about
research at ALPOLE
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(A center of the Institute of
Environmental Engineering - lIE,

N .
I [ s

School of Architecture, Civil and
Environmental Engineering - ENAC)
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ALPOLE heads of units

Prof. Devis Tuia Prof. Julia Schmale Prof. Tom Battin Prof. Michael Lehning
ECEO EERL RIVER CRYOS

Prof. lanina Altshuler Prof. Meret Aeppli Prof. Sara Bonetti Prof. Jérbme Chappellaz
MACE SOIL CHANGE SENSE

N
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Mission

e Understand and predict environmental change
in high-altitude and high-latitude regions
undergoing rapid and unprecedented
transformations

* Explore mitigation and adaptation strategies
relevant for ecosystems, the built environment
and human well-being
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Snow processes / REN A
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Machine learning /Eapping

Sensing

] greenhouse gases

= Soil biogeochemistry Cryosphere microbiome



N \\ N lLaboratory of Smart
N éw” 4+~ 4 Environmental Sensing in

\ Extreme Environments
|\ (SENSE)

Prof. Jérome Chappellaz

" Ferring Pharmaceutical Margaretha Kamprad Chair

. -
’ | PHARMACEUTICALS
) .
»

PHARMACEUTICALS

28
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Improving the monitoring and understanding
of greenhouse gas biogeochemistry in polar
and high-altitude environments

78°34' 78°33.5 78°33 78°328'

Research themes

* Biogeochemistry of greenhouse gases in
aquatic environments

* Air-Sea exchanges of greenhouse gases

* Technological developments
Methodology
* Sensing using laser spectrometry

@: PDsignaI
* Isotope geochemistry

LD current

l I ramp
- <
Variable  translation
attenuator

% DFB diode laser

PDr‘ef

* Field observations




Laboratory of
Cryospheric Sciences

Prof. Michael Lehning
Joint WSL/EPFL appointment

Dr. Hendrik Huwald

Simulation and visualization

Specific Humidity g (kg/kg) © V Sh arma
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Bdreme
Environments
ResearchLab (EERL)

Julia Schmale

Ingvar Kamprad Chair

EERL launch: Dec. 2019
Location: Sion, ALPOLE

m 15.09.2023

Credit: L. Favre, EERL
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understanding of climate-relevant
processes in extreme environments

composition
of the atmosphere,
interactions
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=PFL - Research Topics

_ cooling

[ .. g low-level clouds, fog strato-cumulus cover
long-range transported particles
INP
local emissions CCN
o° T ‘ coollng
” ~

|

warming

Land | Open Ocean Marginal Ice Zone Pack Ice Pole

= Adpated from Schmale et al., Nat. Clim. Chang., 2021

CCN - cloud condensation nuclei, INP — ice nucleating particles



Aerosols originate from many different anthropogenic and natural sources.
These sources are changing with climate change.

Their chemical composition and size determines their specific effects on climate through direct interaction with radiation and
cloud formation.

~ cooling

|

. low-level clouds, fog strato-cumulus cover
long-range transported particles
INP
local emissions CCN
Q o° T ‘ coollng
J TR e ——

warming

ETATTY
w

Land Open Ocean Marginal Ice Zone Pack Ice Pole

= Adpated from Schmale et al., Nat. Clim. Chang., 2021

CCN - cloud condensation nuclei, INP — ice nucleating particles
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'_ aerosol population at cloud level.
Necessary, Iggcause of temperature
inversions.

Deploy lab container for
very specific and heavy
instrumentation.

Photo credit: Oden Crew



Come find us
_ for questions!
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ENAC Center for
Imaging

March 2023

Julia.schmale@epfl.ch
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RIVER Lab

Climate-change impacts on river ecosystem structure and function

Glacier shrinkage
Microbiome and biofilms

. . > 4
Ecosystem processes and biogeochemistry . Nngll DSN
Global carbon cycling
- . I—I_. Swiss National
-xpeditions Science Foundation

_arge-scale experiments
Bench-scale experiments
Data science and modelling

European
Commission
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