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Origin of climate change

On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground
by Prof. Svante Arrhenius
TaBLE VII.— Variation of Temperature caused by a given Variation of Carbonic Aeid.

* Philosophical Magazine and Journal 7~ | — =~ R [ |

Carbonic Acid=0467. Carbonie Acid=1D. Carbonic Acid=20. Carbonic Acid =25, Carbonic Acid=30.

of Science Series 5, Volume 41, I P . Y, IR T
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Green house effect

Black body radiation of the sun and Earth
 Sun at 6000°C, Earth at 15°C = Sun radiates in the visible, Earth radiates in the infra-red
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° 0 500 1000 1500 2000
Wavelength / nm —> If atmosphere did not re-absorb Earth’s emissions,
Credit: By 4C - Own work based on JPG version Curva Planck TT.jpg, CC Surface temperatu re on Earth around _180 Cl
BY-SA 3.0, ’
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https://commons.wikimedia.org/w/index.php?curid=1017820

Improving the predictions

Nobel prize 2021 - “for groundbreaking contributions to our understanding of
complex physical systems”

« 1967: Adding convection to the system Around 1980: Building a stochastic climate model
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Climate simulation in 2007

Surface Air Temperature (C)
1880-1884 -0.17
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Measurements of CO, concentrations

Keeling curve
 After Charles Keeling - Started monitoring

440Carbon dioxide concentration at Mauna Loa Observatory*
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—> Variations from annual vegetation cycle
- No significant impact from pandemic in 2020-2022

CO; Concentration (ppm)

Over 800k years
« Latest reading: 422.50 ppm
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Thousands of Years Ago

- Reaching ~50% more than highest point in past
800k years
—> Far outside of variations during last 800k years
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Intergovernmental Panel on Climate Change (IPCC)

Comprehensive reports on the state of climate change, its impacts and risks, as well
as mitigation strategies - Latest: Sixth Assment report (AR6) -
\t’,"’ ;“{jj N

« Working Group | — The Physical Science Basis - Released Aug 2021 \g/ly "\"y
wMo UNEP

Nobel

2007 PEACE PRIZE
©® THE NOBEL FOUNDATION

« Working Group Il — Impacts, Adaption and Vulnerability - Released Feb 2022

« Working Group Il — Mitigation of Climate Change —-> Released April 2022

» Synthesis Report - Released March 2023

From the Summary for Policy Makers of the Synthesis Report:

A.1 Human activities, principally through emissions of greenhouse gases, have unequivocally caused
global warming, with global surface temperature reaching 1.1°C above 1850-1900 in 2011-2020. Global
greenhouse gas emissions have continued to increase, with unequal historical and ongoing contributions
arising from unsustainable energy use, land use and land-use change, lifestyles and patterns of
consumption and production across regions, between and within countries, and among individuals (/1igh

confidence). {2.1, Figure 2.1, Figure 2.2}
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Generations affected by climate change

Majority of todav's audience will live to see the consequences of our actions

¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

2011-2020 was
around 1.1°C warmer.
than 1850-1900

1900 1940 1980
|
§°C Global temperature change above 1850-1900 levels
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A

future experiences depend on
Future emissions é/how we address climate change

scenarios: 2060 2100

very high
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Expected temperature increases

Comparing scenarios and risks

a) High risks are now assessed to occur at lower global warming levels
Global Reasons for Concern (RFCs) Assuming low to

Global surface temperature change

relative to 1850-1900
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emissions scenarios
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threatened weather ofimpacts ~ aggregate singular
systems events impacts events

risk is the potential for
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Impacts in Europe

From WG Il Summary for Policy Makers

(b) Observed impacts of climate change on human systems

Impacts on Impacts on Impacts on

water scarcity and food production health and wellbeing cities, settlements and infrastructure

Animal and  Fisheries Inland  Flood/storm Damages
Agriculture/  livestock  yields and Heat, flooding and  induced Damages to key

Human Water crop health and aquaculture Infectious malnutrition  Mental associated  damages in to economic
systems scarcity  production productivity production diseases  and other health  Displacement damages coastal areasinfrastructure  sectors

Confidence
in attribution
to climate change
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o © O © 0 _© 0 _© ° e o1
e © O O © © © & © o 0 o .
Small Islands ° ° ° ° ° ° ° ° ° ° in panel (b)
w T O © O © © © © 6 6 © -~
Cities by the sea Q ° sl ° ° ° ° |mpacts:.
Mediterranean region () (- (-] (- ® .. (- t éngc‘cggsgé?t?ve
Mountain regions 9 9 ° ° ° ° ° na ° ° impacts
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Mitigation scenarios

To reach net-zero Green House Gas (GHG) emissions

Limiting warming to 1.5°C and 2°C involves rapid, deep and
in most cases immediate greenhouse gas emission reductions

Net zero CO, and net zero GHG emissions can be achieved through strong reductions across all sectors

a) Net global greenhouse
g0 gas (GHG) emissions

2019 emissions were
\[ 12% higher than 2010

Implemented policies result in projected

with no or limited overshoot

Past emissions (2000—2015)

=

= - a0

q-i = i Implemented poI|C|es emissions that lead to warming of 3.2°C, with
8 60 Ce S — a range of 2.2°C to 3.5°C (medium confidence)
fc) l— I Nationally Determined

a 9 | Contributions (NDCs)

S - range in 2030 Key

a

E 40 Implemented policies

= (median, with percentiles 25-75% and 5-95%)
[7]

s == Limit warming to 2°C (>67%)

=

o

:-Di 20 ) Limit warming to 1.5°C (>50%)
)

()

o

2

2

©

2

[G)

®

it w, X _
0 ——{net zero Jﬂmn-g—t— T Model range for 2015 emissions
(0] 1.5°c
. Past GHG emissions and uncertainty for
= 2015 and 2019 (dot indicates the median)
-20
2000 2020 2040 2060 2080 2100

- So far implemented
policies by far do not
reach 1.5-2° C-only
global warming targets

—> Strong reductions across
all sectors needed

universitét‘freiburg Valerie Lang - Belle Il Academy 24.05.2023 11



Cumulative effect of CO, emissions

Every ton of CO,, CH,, N,O, or flourinated gases add to global warming

Parts per million (ppm) 410 ppm CO;

400
350
Carbon dioxide
300
- 1866 ppb CH4
Parts per billion (ppb
1500 p (ppb)
Methane
1000
500
400 . : .
Parts per billion (ppb) ~ Nitrous oxide — 332 ppb N,0
200
1850 1900 1950 2000 2019

a) Carbon budgets and emissions

2020

Carbon budgets
1.5°C 2°C
(>50%) (83%)

I I

& Cumulative CO; emissions (GtCO,) historical | since 2020 : :
<+ > 4
1000 2000 0 500

1000 1500 2000

this line indicates
maximum emissions
to stay within 2°C

of warming (with
83% chance)

Historical emissions 1850-2019

Remaining
carbon budgets

1.5°C (>50% chance)

2°C (83% chance)

2°C (>67% chance)

2020-2030 CO; emissions |
assuming constant at 2019 level

Lifetime emissions from fossil fuel Existing ]
infrastructure without additional abatement, .
if historical operating patterns are maintained p,agnﬂe'd

—> Global net anthropogenic GHG emissions in 2019: 59+ 6.6 GtCO,-eq
- If continue as before, remaining carbon budget will be used up in 2030

universitatfreiburg
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Mitigation potentials

Cost estimates of different mitigation options

options costing 100 USD tCO.-eq or
r less could reduce global emissions b
at least half of the 2019 level by 2030

Mitigation options

Potential contribution to

net emission reduction, 2030 & GtCOz-eqlyr

Solar
Wind

Reduce methane from coal, il and gas
Bioelectricity (includes BECCS)
Geothermal and hydropower
Nuclear

Fossil Carbon Capture and Storage (CCS)

ENERGY SUPPLY

Reduce conversion of natural ecosystems

Carbon sequestration in agriculture

Ecosystem restoration,
afforestation, reforestation

Shift to sustainable healthy diets

LAND, WATER, FOOD

Improved sustainable forest management
Reduce methane and N,0 in agriculture

Reduce food loss and food waste

& : | —
e
 —

=

- Non-negligible emissions where high-energy
physics (HEP) has an impact

0w
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options costing 100 USD tCO.-eq or
K less could reduce global emissions b
at least half of the 2019 level by 2030

Mitigation options

Potential contribution to

net emission reduction, 2030 @ GtCOz-eqlyr

I Efficient buildings

Fuel efficient vehicles
Electric vehicles

Efficient lighting, appliances
and equipment

Public transport and bicycling

Biofuels for transport
Efficient shipping and aviation

IAvoid demand for energy services

Onsite renewables

Fuel switching

Reduce emission of fluorinated gas
Energy efficiency

INDUSTRY AND WASTE

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution

Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

0 1 2 3 4 5
—
—
—1
—1
==
|
—
-
 oeem
]
——
=
=
—
1

Net lifetime cost of options:
Il Costs are lower than the reference [ 50-100 (USD per tCOx-eq)

0-20 (USD per tC0z-eq)
I 20-50 (USD per tCOx-eq)

Il 100-200 (USD per tCOz-eq)

Cost not allocated due to high
variability or lack of data

universitatfreiburg

Valerie Lang - Belle Il Academy 24.05.2023

13



CO, foot print of high energy physics

Only starting with the assessment

* Research institutes
« CERN: 2 environmental reports published so far: 2017-2018, 2019-2020

« DESY: First environmental report published: 2019-2021 Ervironment
Do SRl fEssth, Report
- Experimental collaborations e o

&l

 LHCDb Upgrade Il TDR: Includes discussion on emissions

« Universities
 University Hannover: Environmental reports since 1999
« ETH Zurich: Environmental reports since 2004
 University Freiburg: Environmental reports, starting 2018

- We need know where our emissions are produced in -
order to reduce them esv.

université_t‘freiburg Valerie Lang - Belle Il Academy 24.05.2023 14



CERN environmental report 2019-2020

Key numbers

428 GWh

- Emissions roughly correspond to ~1000 homes’ energy use for 1 year (US)
—> Larger if accelerator is running

Waste

57%
recycled

16 species
of orchids 78169100

univerSité.t-freiburg Valerie Lang - Belle Il Academy 24.05.2023
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CERN environmental report 2019-2020

Key numbers

428 GWh

- Emissions roughly correspond to ~1000 homes' energ
—> Larger if accelerator is running

Waste

57%

16 species 78 169 tC0.e
recycled

of orchids

223 800 tco-e
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CERN emissions in more detail

Split into scope 1, 2, and 3 emissions — According to Greenhouse Gas Protocol

« Scope 1: Direct emissions from facilities and

vehicles

tCOe

200000

180000

« Scope 2: Indirect emissions related to electricity,
steam, heating, or cooling

« Scope 3: Other indirect emissions up- or
downstream, such as business travels, personnel

commutes, catering

1COe

12000
9000
6000
3000

0

raQ

2019

2020

160000

140000

120000

100000

80000

60000

@ Personnel cogmutes
Water purification 40000

e Waste

@ Business travel 20000

0

Scope 1 Scope 2 Scope 1 Scope 2 Scope 1
2017 2018

2019

= Dominant contributors:
Gases used in particle
detection and cooling

Scope 2 Scope 1 Scope 2
2020

® LHC experiments - Particle detection
LHC experiments - Detector cooling
Other experiments

® Heating (gas + fuel)
Other

@ Electricity consumption (EDF)

® Electricity consumption (Hungary)

universitatfreiburg

Valerie Lang - Belle Il Academy 24.05.2023
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Gases and electricity at CERN

Global warming potential (GWP) of gas

« How much energy will be absorbed by 1t of the
gas in 100 years compared to 1t of CO,?

Gases used at CERN

I(:|:4 C,Fe, CsFs, C.Fo, CoFoa I 43277 45678 6500, 9200, 7000,
7000, 7400
CHF; (HFC-23), CH,F, (HFC-134a),
HFC -304a, AFC-407c, AFC-410a, 17540 34899 11700, 1300
HFC R-422D, HFC-507
Other F-gases NOVEG,R1234ze 3840 5377 23900
Co, co, 13512 13046 1
TOTAL
e 78169 98997

« Significant GWPs for the used gases
- Already very small leaks have a major impact

*)

Main users of electricity
* In 2018, in total 1251GWh:

General services and

o 70/0 @ LHC Administration Facilities - LHC
: ’ 20/0 General services and
6% ® SPs ® ,dministration Facilities - Prévessin
General services and
® Ps g Administration Facilities - Meyrin
RUN1 RUN2 RUN3 HL-LHC
_ 45 900
é 40 ° 0 @00 800
’;: (o] o] o
2 35 o 700
(o]
?; w0’ "fet © 600
2
S 25 o 500
> Accelerat ire £
c
ccelerators require £ s . w00
85% of electricity 2 10 o -
> S -
. . 2 5 e o 100
- Improving in e 20 >
2010 2015 2020 2025 2030 2035

efficiency with years
—> Consider 87.9% as

carbon free from

French nuclear power

@ Energy per luminosity delivered (G\Wh/fb™)

O Expected energy per luminosity delivered (G\Wh/fbo)
® LHC energy consumption (G\Wh)

O Expected LHC energy consumption (G\Wh)

universitatfreiburg
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https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-potentials
https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-potentials

DESY environmental report 2019-2021

5 fields of action

Buildings and infrastructure

Research

Governance

Human resources

Supporting processes Z —DIGITAL

° . ———
o+ o charta der vielfalt X DES p——
«00 :
ca. 15 GWh lean s
_ planet
current annual consumption PROGRAM

at DESY (for heat)
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Two topics at DESY in more detall

Waste heat from cryogenic plant Switching to green electricity
» Cooling of magnets for FLASH or European XFEL » Annual electricity consumption: ~120-170GWh
to -271°C (own estimate based on numbers in report)
« Switch from 2023 onwards to green electricity
e 3 4
¥ . dhe!i i rom oil to wat pply;gg;l;;( mp!
l I el annual CO:z reductions as from 2023
il B « Up next: Improve energy efficiency

Local heating network

Water (cold)

- Produces > 10GWh/year
- 200k EUR annual savings in energy costs

- Could potentially be scaled to 129GWh/year

—2 Could heat future Science City Hamburg Bahrenfeld

université.t‘freiburg Valerie Lang - Belle Il Academy 24.05.2023
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Environmental impact of Upgrade Il of LHCDb

Discussion in the technical design report (TDR) of Upgrade |l

 Total emissions in Run 3 of the LHC: 4400 tCO,-eq. / year _
Gas usage in detector systems for Upgrade |

» Expected relative contributions 1400

1200

MW Gas Emissions M Electricity mTravel

1000

= 800 GWP:
g GWP:
8 6630
9200
Gas Emissions 400
51%
Electricity 200
26%
0
RICH1 radiator (C4F10) RICH2 radiator (CF4) Muon MWPC (CF4)

- RICHL1: Leak reduction campaign for Upgrade | already

- RICH2: Move to CO, & leakless system for Upgrade 11?

- MWPC: Default mixture Ar 40%, CO, 55%, CF, 5% -
Reduce CF, further?

—> Biggest contributor: Scope 1 — direct
(gas) emissions

universitét-freiburg Valerie Lang - Belle Il Academy 24.05.2023 21


https://cds.cern.ch/record/2776420/

Sustainability at KEK, Japan?

17 United Nations Sustainable Development Goals (SDGs)
At the heart of the 2030 Agenda for Sustainable Development - Adopted by all UN member states in 2015

UALITY GENDER ﬂ.ﬂl WATER DECENT WORK AND
DUCATION EQUALITY MD SANITATION ECONOMIC GROWTH

Q

E
13 CLIMATE UF[ 1 6 PEACE, JUSTICE PARTNERSHIPS
ACTION auow WATER ON LAND AND STRONG FOR THE GOALS

INSTITUTIONS
[

NO ) IR - G0OD HEALTH
POVERTY &= HUNGER AND WELL-BEING

Pt

10 ?n?muﬁfﬁms v | m 12 CORUNPTO
(=) .

e Contribution by KEK, Japan

RosL8HE TSI d-FF% REBIKEML
HABIC RHL&S <

Via Google translate:
—> Large electricity consumption due to
zneoc M 16 S<cois large-scale accerator experiments
i —> Tackle “energy problem®, incl. energy
—1 saving, efficiency improvement & use of
renewable energies

KEKDSDGs D HR V) #3 A > Qontribgtion to peace through joint
international experiments
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QS World University Rankings: Sustainability 2023

v

First QS ranking based on social and environmental sustainability

8 indicators
« Sustainable institutions
» Sustainable education
» Sustainable research
« Equality
* Knowlegde exchange
» Educational impact
« Employability and opportunities
« Quality of life

Highest ranked German university:

—> Technical University of Munich — overall ranking: 109

—> Lot's of room to improve!

World-

wide

~Univers

Berkeley

ity . Environmental

. Social Impact
Rank

Impact Rank
University of California, Berkeley (UCB) 1 1
© Berkeley, United States
University of Toronto
3 7
TO ® Toronto, Canada
University of British Columbia 4 9

® Vancouver, Canada

~ I-University
Overall
Europe ™
4 ® The University of Edinburgh
e ® Edinburgh, United Kingdom
11 &, Uppsala University
© Uppsala, Sweden
12 Lund University

Lunp ® Lund, Sweden

.- Environmental

Impact Rank

10

14

13

gJ

WORLD
UNIVERSITY
RANKINGS N
SUSTAINABILITY RANKINGS
2023 N
8 ~

. Social Impact
Rank

=26

36
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Learning from the best universities

University of California, Berkeley University of Edinburgh

 Sustainability plan « Become a zero carbon and zero waste university

Priorities for the Department for Social Responsibility and
CLIMATE & Sustainability
RESILIENCY
Accelerate a just and equitable X . .
transition to a resilient, clean 1. Transition to a zero-carbon and circular economy university
energy, and zero carbon

“e
campus (h
2. Empower sustainability leadership and collaboration ¥

BUILT & GRS
NAT%) ti " IR-O bl E ; . 3. Contribute to a sustainable, thriving and inclusive Edinburgh City o
plimize sustainable C f I soion
development and renewal of O pyl n g S u CCeSS u Region

facilities and infrastructure and

enhance ecosystems and M . f . ‘o
biodiversity as integral campus l I leaS u res IS 4. Contribute to socially responsible and sustainable supply chains

amenities and investments
explicitly wanted © . | &
5. Support world-class research, teaching, learning and enterprise o
HEALTH & SUSTAINABLE o ) g
SUSTAINABILITY SERVICES 6. Develop our own people and ensuring best practice systems and ©
Promote well-being and Manage campus operations pol icies

enhance access to sustainable and resource decisions to
and healthy options for all minimize environmental
impacts and promote

human and ecological health

Take action: staff

Target:

- Climate neutrality from scope 1 & 2 sources by 2025

—> Climate neutrality from specific scope 3 sources by Sag
2050 or sooner Find out how to make your area of work more socially We offer a range of training courses, events, paid internships,

responsible and sustainable. funding and advice for students to help you improve your

sustainability skillset and make a difference, no matter what
you study.

université.t‘freiburg Valerie Lang - Belle Il Academy 24.05.2023 24



What barriers exist for getting involved?

Pyschological barriers to climate action

Example: Moral barrier
—> Broad categories of morality

Perceptual barriers

Climate change is
perceived as abstract
and removed from our

direct experience

Self-interest barriers

Climate action has
very few immediate
benefits for the
individual

Source:
workshop,

Action barriers
Sheer size or difficulty
of the task can lead to

disengagement

Social barriers
Perceived lack of
action by others
can inhibit one’s
own action

at

Oct 2022

\

Avoiding Fairness Loyalty Respecting Purity
harm authority

J
|
- Most often addressed by climate crisis communication
- Leaves out a huge part of the population

Left- _ Right-

»

leaning Political spectrum leaning

- Need to adjust messaging to include entire population!

universitatfreiburg
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https://indico.cern.ch/event/1193771/contributions/5027435/attachments/2523766/4349216/Brosch_CERN_2022.pdf
https://indico.cern.ch/event/1193771/
https://indico.cern.ch/event/1193771/

Hands-on: Fixing leaks in ATLAS

XA

Gas leaks in the ATLAS muon system

 Plastic connectors of the gas flow lines to the Resistive Plate Chambers
(RPCs) - Tend to develop leaks

« 8000 potentially leaky connection points in ATLAS RPCs - Often
difficult to reach - Break faster than can be repaired

« Gas mixture in RPCs: C,H,F,+iso-C,H,,+SF; 2> GWP ~ 1400 - Studies
with replacing gas mixture not triviall

1l of RPC mixture ~ 5-6kg CO,-eq. (*) = Loss of ~1000l/h
- If constant throughout the year: ~44k-53k tCO,-eq./year emissions
- ~20-23% of 2018 emissions by CERN (own estimate)

« Campaign in ATLAS with new repair technique and teams of
volunteers to fix leaks during end-of-year shutdowns
 First test campaign early 2023: Reduction of RPC losses by 23%!

* Continue with more volunteers and more sectors in next shutdown
(*) Based on main component: C,F,F, 2> - Convert to CO2-eq. by multiplying with for HFC-134(a)

X0

S
...b

" )
i '

O 9
® |‘.1|
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https://planetcalc.com/7923/
https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-potentials
http://cds.cern.ch/record/2850856
http://cds.cern.ch/record/2850856
http://cds.cern.ch/record/2850856

Sustainable accelerator development

Energy recovery linacs (ERL), e.g. in Mainz AL Y e
 Measure proton radius, search for dark photons AN AN AN
« Electron accelerator with 155MeV beam energy NS NSNS
 First to use ERL technology for research o o
* Accelerated electron’s energy is won back = 2/3 of energy saved e sl
MESA Experiments o)
Idea of ERL as [ [N N N
implemented in . N .
(T U In]oc“o& Main LINAC
Darmstadt) j e N
L'\+++_Phas:;hiﬂ _’_’_._H_/ }
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https://www.mesa.uni-mainz.de/eng/
https://www.ikp.tu-darmstadt.de/forschung_kernphysik/experimentelle_geraete/s_dalinac_details/

Presenting research on sustainability studies in HEP

Sustainable HEP Workshop series Sustainable HEP - 2nd edition
 Kindly hosted by CERN, taking place fully online 57 Sept 2022

Europe/Zurich timezone

« Format: 3 afternoons, with recording of presentations |
for asynchronous viewing, mattermost chat for o
Similar to the very successful first edition of Sustainable HEF, the second edition aims to discuss the

d ISCUSSIOnS Code of Conduct transition to a sustainable future in the fields of high-energy physics (HEP), cosmology and astro-
particle physics (APP).

Registration is now closed, but please contact the organisers if you would still like to register!

Initiatives from previous
workshops

° I nvited i m p u |Se tal ks’ an d best_ p raCtise exam pIeS To place our efforts in a broader context, the workshop includes presentations on the report from the

My Conference Intergovernmental Panel on Climate Change (IPCC) and the United Nations Sustainable Development
My Contributions Goals (SDG). In discussions, we plan to relate these to our fields of research, as well as hear about best-

) Pan el d iSCUSSiO n , Sustai nabi | ity i n iti atives S — practise examples and sustainability initiatives in the university and research centre contexts.

rese ntati O n Participant List The workshop will take place from 3 pm to 7 pm CEST on Monday through Wednesday, 5 to 7
p September 2022. The program will consist of impulse talks, panel discussions, input and discussion
Edidgg sessions, and asynchronous flash talks, accompanied by a discussion forum on Mattermost. All talks

1 1 1 1 Papers will be recorded and made available to the participants for the duration of the workshop, so as to allow
» Abstract submission for contributions e oo b
Zoom link The Call for Abstracts has now closed.

. in 2021, 2022 |
. - . . . workshop secretariat
—> Third edition still looking for organizers (1 worstops s Starts  Sept 2022, 1435 ES

Ends 7 Sept 2022, 19:20
- Volunteers welcome ©
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https://indico.cern.ch/event/1004432/
https://indico.cern.ch/event/1193771/

Community statements regarding sustainability

In HEP(-related) research

SUSTAINABILITY
IN

» Overview and recommendations for improvements
on Computing, Energy, Food, Mobility, Research
Infrastructure and Technology, Resources and Waste

An initiative of scientists in the High Energy Physics, Cosmology and Astroparticle Physics (HECAP), Hadron and Nuclear Physics
communities
L4 concerned about the climate crisis and advocating for a transition towards

fairer and more sustainable practices in our fields.

 Collection of recommendation touching on similar
topics as above — collected based on suggestions
from young high energy physicists

 Strategy paper planned from ErUM-data workshop
* Next week:

« Computing-focused
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https://sustainable-hecap.github.io/
https://yhep.desy.de/sustainability/
https://indico.desy.de/event/37480/
https://indico.desy.de/event/37480/

Impact of conference / workshop / etc organisation

Ideas for sustainable events

. developed by ETH Zirich -
One important aspect: Catering

Carbon footprint of food

« Highest for red meat: Beef, lamb

Decoration Invitation

Wasle Finance

Evaluation

Offsetling

* |dea: Adjusting default option of food choice at conference

Lunch choice (standard vs. vegetarian) at three conferences

b=
S
*

100% 94%

| I I = II I I =
universitatfreiburg

~ f.
Q Q Q
F # Z

percentgae of particapnts in group
Q
&

Group 2 Group 1 Group 2 Group 1

ent 1 (N=108) Experiment 2 (N~112 riment 3 (N~110) Total e!

@ Non-vegetarian ™ Vegetarian
——

13%

Group 2

ffect (N=330)

Source:

How does the carbon footpunt of plolem Il(.h [’oods compare”

obal sample «

\ L s emissions - 100 grams
:I,--
II Ier rﬂ rlu

The white dot mark

[ﬁ1||"1 in-rich foods are s f protein across a

hat specific footprint.

Beef
Average emissions = 20kgCO _eq
|

Lamb

Farmed

Our World
inData

shrimp

Sumofall
protein-rich
foods

as emissions per 100 grams of protein
carbon dioxide equivalents; kgCO_eq)

and ThomasNemecek (2018). Reducing food's environmental impacts through producers and consum

QurWorldinData.org - Research and data to make progress against the world's larg problems | CC-BY by the author
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http://nachhaltige-events-eth.ch/?&language=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185453/

How to get involved?

Join or start a sustainability forum, e.g.:
« ATLAS sustainabilty forum
« DESY-FH sustainability forum

FH Sustainability Forum

Monday 27 Feb 2023, 16:00 — 17:00 Europe/Berlin

» YHEP sustainability effort

Description ZOOM link

Meeting ID: 627 8553 8071
Password: 052274

* Find out what exists for Belle Il already

[ — 16:05 Introduction ®5m

Speakers: Ben Brueers (Z_ATUP (ATLAS-Upgrade)) , Eleanor Jones (ATLAS (ATLASExperiment)) , Nils Ernst Klaus Gillwald (PhD Candidate, DESY-ATLAS

- Ask for CO, emission numbers from your collaboration
- Ask for CO, emission numbers from your university or lab, e.g. KEK
- Get involved!
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Questions?

Thanks for your attention

universitatfreiburg
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sources

Collected (non-complete set of) links (if not indicated on the slide):

Climate simulation movie:

Keeling curve versions:

Global warming potentials:

Global carbon budget:

universitét‘freiburg Valerie Lang - Belle Il Academy 24.05.2023
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https://data.giss.nasa.gov/modelE/sc07/
https://keelingcurve.ucsd.edu/
https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-potentials
https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-potentials
https://www.globalcarbonproject.org/

From IPCC report

$4¢

°
b) Heat-humidity  0days 1 10 50 300 365 days
risks to = ™ e -
hu man health
/‘-ar-“'H = o
Hlstoncal 1991—2005 1.7 -2.3°C 2.4 -3.1°C 4.2 - 5.4°C
Days per year where *Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce

combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes

humidity conditions pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and

of mortality to individuals®*  socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
determine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.
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Shared socio-economic pathways (SSP)

Box SPM.1, Table 1: Description and relationship of scenarios and modelled pathways considered across AR6
Working Group reports. {Cross-Section Box.2. Figure 1}

Category e GHG emissions scenarios £%
limit warming to 1.5°C (>50%) very low (S5P1-1.9)

t***

with no or limited overshoo

limit warming to 2°C (>50%)

limit warming to 3°C (>50%) Intermediate (SSP2-4.5) RCP 4.5

* See footnote 27 for the SSPx-y terminology.

** See footnote 28 for the RCPy terminology.

##% Limited overshoot refers to exceeding 1.5°C global warming by up to about 0.1°C. high overshoot by 0.1°C-0.3°C. in both cases
for up to several decades.
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Relation to

SDGs

(b) Climate responses and adaptation options have benefits for ecosystems, ethnic groups, gender equity, low-income groups and the Sustainable Development Goals
Relations of sectors and groups at risk (as observed) and the SDGs (relevant in the near-term, at global scale and up to 1.5°C of global warming) with climate responses and adaptation options

Observed relation with
sectors and groups at risk

Relation with
Sustainable Development Goals* °

R &y
System Climate responses’ Ecosystems  Ethnic  Gender  Low- a
transitions and adaptation options and their  groups  equity  income 12345678 91011121314151617 Types of relation
Services gl’DUDS . .
Coastal defence and hardening [l / - | - +[-[- 1 [-]-] +  With benefits
Integrated coastal zone management . ! n / . = With dis-benefits
Forest-based adaptation? not assessed n ° Cléér . m_IXEd
Land and Sustainable aquaculture and fisheries + | nsufficient evidence
ecosygtc:ril;l Agroforestry not assessed
Biodiversity management and ecosystem connectivity / / - Confidence level
in type of relation with
Water use efficiency and water resource management n n n ﬁm:i::d groups at risk
Improved cropland management + n . Medium
Efficient livestock systems not assessed n Low
. Urban and Green infrastructure and ecosystem services ! + ..
" raStsryL;ct:aLr':s! Sustainable land use and urban planning n ' n . . Esli;?:able Development Goals
Sustainable urban water management not assessed . 1: No Poverty
si?teerr?'lg Resilient power systems not assessed B : 2:;(\1\3 Ec;t(jitli;m
E liabili d :
Ty e . 6: Clean Water and Sanitation
Health and health systems adaptation n H . 7: Affordable and Clean Energy
8: Decent Work and Economic Growth
CiEloodl el o) i ! * * n‘nnn:‘n. n 9: Industry, Innovation and Infrastructure
Cross- Planned relocation and resettlement * n n . n 10: Reduc.ing Ineo!u.ality »
L 11: Sustainable Citi d C t
sectord Human mlgratlun’ : n n !n.‘ nn . n 12 R:Epac:::iblz Clol::u?ptioi::: rll’lrl;edsuction
Disaster risk management not assessed n n. . 13: Climate Action
Climate services, including Early Wamning Systems + / H n nn . :;1 IE;E geIOLw \;Vater
Social safety nets ‘ : . . 16; Plezcef]Juas:ice, and Strong Institutions
Risk spreading and sharing - - * ' i n '. ' 17: Partnerships for the Goals

Footnotes: ! The term response is used here instead of adaptation because some responses, such as retreat, may or may not be considered to be adaptation. 2 Including sustainable forest management, forest
conservation and restoration, reforestation and afforestation.  Migration, when voluntary, safe and orderly, allows reduction of risks ta climatic and non-climatic stressors. * The Sustainable Development Goals

(SDGs) are integrated and indivisible, and efforts to achieve any goal in isolation may trigger synergies or trade-offs with other SDGs. * Relevant in the nearfternvéi;leoiblaéstalgﬁlg L_Jpﬁ)éﬁéﬁﬁf&l%bgl earrnﬁigllg.24 05.2023
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The proportion of o55,  26% =T
DESY em ployment women in leadership 21%
positions is continuing I
" to increase
Positive development

2017 2018 2019 2020 2021

70% 71,8% 728% 72%

The number of
permanent positions
has also increased
in recent years

2017 2018 2019 2020 2021
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LHCDb travel emissions

|nC|Uding LHCDb Conference Emissions Breakdown
collaboration weeks | .
) . M Total Virtual Conference Emissions / tCO2e
and Iﬂternathna| 350 m Total Travel Emissions / tCO2e
conferences
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