GOAL §

Sciences

Global Observatory for
Accurate Livestock Sciences

Klimawandel: Sind Kuihe, Milchprodukte
und Fleischverzehr doch nicht schuld?
2. Februar 2024



GOALSciences.org

PLANET V 2.0/FAO Syn - all biomass/World/2020

El ‘25 px ~ 1,978,486 kilotons (kt) mass pa D Click on bold for zoom (D More info - Mouseover for values

Production Stage Processing Stage Animals Stage Goods Stage
F— lme-Anima Ac

Non-Food

Exp. Animal Goods
== Exports Goods

\
\

GOAL *

Sciences | -

Group Animals By Group Goods By
@® All Animals O Species (O Product Group @® Food/Non-Food (O All Categories



I\/Iilchundklima.de

C

-1 | : \ P 2ol W4 o
line, J\/Jlb unu Wma
ila 's;i::-—,'JJI,JJu gen von Prof. Dr. Peer Eaerer

english version | Vorschau
(o Wi [

[ Kiihe, Milch und Kiima_Deutsch a
=

GOAL

Sciences




Animal Fronti

April 2023 - Volume 13, No. 2

SNIVIAN PEONTIERS

- A N

The Societal Role of Meat

74

I April 2023

System Summit final documentation on Sustainable Livestock,
which we believe is a most appropriate statement to conclude
this editorial piece. It reads: “Human civilization has been built
on livestock from initiating the bronze-age more than 5000 years
ago toward being the bedrock of food security for modern so-
cieties today. Livestock is the millennial-long proven method to
create healthy nutrition and secure livelihoods, a wisdom deeply
embedded in cultural values everywhere. Sustainable livestock
will also provide solutions for the additional challenge of today,
to stay within the safe operating zone of planet Earth’s bound-
aries, the only Earth we have.”
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The Dublin Declaration I October 2022

The Dublin Declaration

4ANEN UNTERSCHRIFTEN AKTIVITATEN AUTHORSHIP ENGLISCH FRANZOSISCH PORTUGIESISCH SPANISCH DEUTSCH ITALIENISCH

DIE DUBLIN DEKLARATION DER
WISSENSCHAFTLER ZUR
GESELLSCHAFTLICHEN ROLLE DER
NUTZTIERHALTUNG

Absicht dieser Deklaration

Die Nutztierhaltung muss auf der Grundlage hochster wissenschaftlicher Standards weiterentwickelt
werden. Sie ist flr die Gesellschaft zu kostbar, um Opfer von Vereinfachung, Reduktion oder
Fanatismus zu werden. Nutztiere missen in der Gesellschaft integriert sein und breite Zustimmung
finden. Dazu werden Wissenschaftler aufgefordert, verlassliche Nachweise flr ihre Erndhrungs- und
Gesundheitsvorteile, 6kologische Nachhaltigkeit, soziokulturelle und wirtschaftliche Werte sowie
Ldsungen fur die vielen erforderlichen Verbesserungen zu liefern. Diese Erklarung soll den vielen
Wissenschaftlern weltweit eine Stimme geben, die in den verschiedenen Disziplinen fleiRig, ehrlich und
erfolgreich forschen, um zu einem ausgewogenen Blick auf die Zukunft der Nutztierhaltung zu
gelangen. N

Herausforderungen fir Nutztiere

Die heutigen Lebensmittelsysteme stehen vor einer beispiellosen doppelten Herausforderung.
Einerseits wird gefordert, die Verfugbarkeit von Nahrungsmitteln aus Nutztieren (Fleisch, Milchprodukte,
Eier) zu erhéhen, um dazu beizutragen, den ungedeckten Ernahrungsbedarf von schatzungsweise drei
Milliarden Menschen zu decken, fir die Nahrstoffmangel zu Wachstumshemmung, Auszehrung, Anamie
und anderen Formen der Unterernahrung beitragen. Andererseits stellen einige Methoden und der
Umfang von Tierproduktionssystemen Herausforderungen in Bezug auf Biodiversitat, Klimawandel und
Nahrstoffflusse sowie Tiergesundheit und Tierschutz im Rahmen eines umfassenden One-Health-
Ansatzes dar. Angesichts des starken Bevdlkerungswachstums, das sich hauptsachlich auf
soziodkonomisch geféhrdete und stadtische Bevélkerungsgruppen in der Welt konzentriert, und wo ein
GroRteil der Bevolkerung fur inren Lebensunterhalt auf Nutztiere angewiesen ist, wachsen die
Herausforderungen in Bezug auf Versorgung und Nachhaltigkeit exponentiell und die Férderung
evidenzbasierter Lésungen wird immer dringender.
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Warum sprechen wir Uber Methan ?
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eund weil | Met han besond
klimarelevant ist

https://www.epa.gov/ghgemissions/overviegreenhousegases

Properties of

Methane

Chemical Formula: CH,
Lifetime in Atmosggp

12 years

Potential (10§ year): 251

https://www.epa.gov/ghgemissions/yhderstandirtggobatlwarmingpotentials

e Methane (CH,) is estimated to have a GWP of 28-36 over 00 years (Learn why EPA's U.S.
Inventory of Greenhouse Gas Emissions agd Sinks usegf different value.). CH, emitted today
lasts about a decade on average, which is mu time than CO,. But CH, also absorbs
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1. Methan ist ein kurzlebiges Gas

2. Grasflachen sind ein essentieller Bestandtell
unserer Biosphare und miussen zwingend von
Weldetieren bearbeitet werden

3. Andere Alternativen zur Milch (und anderer
tierische Produkte) haben einen spurbar
hoheren CO2 Ausstold pro Nahrstoff

4. Biogenes Methan reichert sich vermutlich
nicht in der Atmosphare an
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1. Methan ist ein kurzlebiges Gas

Ein CO2 Molekul wird in der Atmosphare nicht
abgebaut. Einmal ausgestol3en, verbleibt es dort auf
alle Zeiten bis es |agendwann von Photosynthese wieder
aufgenommen wird (vielleicht auch nie)

Ein CH4 Molekul verbleibt nur wenige Jahre in der
Atmosphare bis es abgebaut wird. Dh eine konstante
Menge an Ausstol3 hat keine weitere Klimawirkung zur
Folge, und eine sinkende Menge hat eine kithlende
Klimawirkung

(tatsachlich ist es noch viel komplizierter)
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Enteric methane emission factors, total emissions and intensities from M) |
Germany's livestock in the late 19th century: A comparison with the today's e

emission rates and intensities

B. Kuhla ®*, G. Viereck ”

@ Research Institute for Farm Animal Research (FBN), Institute of Nutritional Physiology “Oskar Kellner”, Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germany
Y Research Institute for Farm Animal Research (FBN), Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germarny

HIUGH.E I G HI:S GRAPHICAL ABSTRACT

 Historic enteric CH4 emission factors are
greatest for adult male cattle.

+ Enteric CH4 emission from German live-
stock was 898 kt in 1883 and 1061 kt in
1892.

+ Compared to 1892, Germany's livestock
has been emitting less enteric CH, since
2003.

+ CH,4 emission intensities for meat and
milk decreased from 1883 to 2020.

» Animal performance gain reduced CH4
emission intensities over the years.




Die neue Strategie der Milchgegner

In den Klimamodellen ist dieser Unterschied zwischen lang- und
kurzlebigen Substanzen hingegen bertcksichtigt. Die Senkung der
globalen Methanemissionen ist ein unverzichtbares und kurzfris-
tig hochwirksames Mittel, um die globale Erwarmung auf maxi-
mal 1,5 bis 2 °C zu begrenzen. Denn eine Reduktion der Metha-
nemissionen kann den Klimawandel kurzfristig wesentlich starker
eindammen als dies in den Treibhausgasinventaren ersichtlich ist.
Nur mit einer massiven Senkung dieser Emissionen verbleibt eine
Chance, rechtzeitig Klimaneutralitat zu erreichen. Ohne eine sol-

Verminderung von Treibhausgasemissionen und Anpassung .
an die Folgen des Klimawandels fir ein nachhaltiges < <\
A

G OA L \ Schweizer Erndhrungssystem

. 1. Tell: Grundsatze, Ziele und Stossrichtungen 4 1= AN
Sciences /@S

13



2. Grasflachen sind ein essentieller Bestandtell
unserer Biosphare und miussen zwingend von
Weldetieren bearbeitet werden

;

Island of Rhodes

Report of Wind
Energy Potential

Areas of Wind Energy Potential
B 6-7 m/sec
Wl 7 -8 mysec
B 8- 9mysec
B - 9 misec

¥ Kiotari

B Active fires last 48 hours
I Active fires last 7 days 14

Source: Nasa FIRMS data, 27 July B]B]



2. Grasflachen sind ein essentieller Bestandtell
unserer Biosphare und mussen zwingend von
Weldetieren bearbeitet werden

There have been severe consequences of

Hadjigeorgiou Pastoralism: Research, Policy ¢ pcent dECﬂdES Df
http//www.pastoralismjournal.com/content/ : : . .
Hpdfunpastoralismjoumalcom/content - farming activity in the mountainous and disad™msadaged areas—e#®reece, mainly as a

result of modern development forces ('modernization’), with the consequent abandon-

THIVET ment of pastoral areas (Zervas 1998; de Rancourt et al. 2006; Hadjigeorgiou and Zervas

jon has brought changes in vegetation dynamics (mainly invasion of

Past’ present ligneous [woody] vegetation) and therefore in landscape structure and composition

P "houvardas 2005). Subsequently, thergase mymagLisk of environ-

loannis Hadjigeorgiou ) . >
mental hazards of which the most dramatic is th@ uncontrolled forest fiJes (such as
out 270,000 ha of

those in August 2007 in much of southern Greece, w e

agricultural and forest land), followed by the loss of biodiversity and water economy
(Poux et al. 2006). Since unplanned expansion of human settlements has occurred in
rural areas, there is a greatly increased risk of loss of life and property due to the wild
fires (Keeley 2002) as in 2007 where 63 lives were lost and 1,500 houses burnt to
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3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

Milchprodukte (und auch Fleisch) sind essentiell fur
eine gute Gesundheit, insbesondere schitzen sie
vor Diabetes

Entsprechende Analogprodukte, zB Hafermilch,
haben spurbar hohere CO2 Belastungen, wenn sie
Nahrstoff fur Nahrstoff verglichen werden
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3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

npj

science of food www.nature.com/npjscifood

ARTICLE OPEN l" Check for updates |
How animal milk and plant-based alternatives diverge in terms
of fatty acid, amino acid, and mineral composition

S. S. Moore (', A. Costa(®?*%, M. Pozza', T. Vamerali(®', G. Niero™', S. Censi(®® and M. De Marchi'

The decline in fresh milk in the Western world has in part been substituted by an increased consumption of plant-based beverages
(PBB). These are often marketed as healthy and sustainable alternatives to milk and dairy foodstuff, although studies have
suggested PBB to be of lower nutrient quality. The current study considered different brands of almond-, oat-, rice-, coconut- and
soya-based beverages for a comparative analysis and found that they indeed presented lower contents of total protein, lipids,
amino acids, and minerals than cow and goat milk. The only exception was given by soya-based beverages which approximated
the protein content (3.47% vs. 3.42 and 3.25% in cow and goat milk, respectively) and amino acid composition of animal milk, and
also demonstrated high mineral content. The natural presence of phyto-compounds in PBB characterised as antinutrients and their
potential to exacerbate the issue of low nutrient quality by lowering bioavailability have been discussed.

npj Science of Food (2023)7:50; https://doi.org/10.1038/541538-023-00227-w
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3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

@ESC

of Cardiology

European Heart Journal (2023) 00, 1-20
European Society https://doi.org/10.1093/eurheartj/ehad269

CLINICAL RESEARCH

Epidemiology, prevention, and health care policies

Diet’ Cardiovascular Aicanecena And marealifu

in 80 countries
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Neurology, Northwestern University Feinberg School of Medicine, Chi
Alam, Selangor, Malaysia; 24Departr'ner'\t of Internal Medicine, Divisior
Molecular and Clinical Medicine, Sahlgrenska Academy, University of
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University of the Philippines, Ermita, Manila, Metro Manila, Philippines
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Box The PURE Healthy Diet score translated into a healthy eating pattern

Eat More Amount *,° What counts as a serving?

Fruits and vegetables 4 to 5 servings daily 1 medium apple, banana, pear; 1 cup leafy vegs; 1/2 cup other vegs

Legumes 3 to 4 servings weekly /2 cup beans or lentils

Nuts 7 servings weekly 1 oz, tree nuts or peanuts

Fish

Whole gral at bread; 2 cup (75-120 g) cooked rice,

barley, buckwheat, semolina, polenta, bulgur or quinoa

can be part of a healthy diet

Unprocessed meats® Moderate amounts (e.g. 1 serving daily) 3 oz. cooked red meat or poultry

can be part of a healthy diet

“Amounts shown are based on intakes among people in the upper quintile category of the PURE Healthy Diet score (i.e. a diet score of 5 or higher).

®Median daily intake values of food components in the overall PURE cohort are: Fruit, 145 g; vegetables, 250 g legumes, 38 g nuts, 9 g fish, 12 g dairy, 113 g whole grains, 35 g and
unprocessed red meat or poultry, 58 g.

“When red meat or whole grains are included in the diet score in a sensitivity analysis, the findings were similar (neither stronger nor weaker) (Appendix 9), indicating that a
moderate amount of whole grains or unprocessed meats can be part of a healthy diet. To this end, a healthy diet can be achieved in a number of ways which does not
necessarily require either including or excluding any specific food category.



3. Andere Alternativen zur Milch haben einen
spurbar hheren CO2 Ausstol3 pro Nahrstoff

Age-Adjusted Diabetes Prevalence (%):
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Al. Methan ist ein kurzlebiges Gas

A2. Grasflachen sind ein essentieller Bestandteil
unserer Biosphare und mussen zwingend von
Welidetieren bearbeitet werden

A3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

A4. Biogenes Methan reichert sich vermutlich
nicht in der Atmosphare an
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Vereinfachtes Narrativ: Methan Budget ~3% der
Emissionen pa akkumulieren sich in der Atmosphare,
well zuviel davon Amenschenverursacht

GLOBAL METHANE BUDGET 2017 SIOI®

ATMOSPHERIC CH.
TOTAL EMISSIONS s TOTAL SINKS

108 227 28 194
(91-121) (205-246) (25-32) (155-217)

prod Ezfiﬂlnf:ﬁld use Agriculture and waste Biomass and biofuel Wetlands Other natural L Sink in soils

burning emissions
Inland waters, geclogical,
oceans, termites, wild animals,
permafrost, vegetation

Sink from
chemical reactions
in the atmosphere
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Aber die Methanzerstorungsrate  war in 2017 grof3er als der
Gesamtausstold In 2012, also hatte es eine Nettoabbau In
2012 geben missen e

2020 publication as per 2017: 2015 publication as per 2012:

GLOBAL METHANE BUDGET 2017 00O GLOBAL METHANE BUDGET

Global Carban Praject

ATMOSPHERIC CH, TOTAL EMISSIONS
TOTAL EMISSIONS i TOTAL SINKS

+16.8*%
(14.0 to 19.5) 571
(540-585)
~ r
27

28 194 39 531 40
(2532) (155-217) (21-50) (502-540) (37.47)

COALSS BN @i S

>
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2016 Publikation zu OH -hydroxyl

Atmos. Chem. Phys., 16, 12477-12493, 2016 A’[mgspheric g
www.atmos-chem-phys.net/16/12477/2016/ - 3
doi:10.5194/acp-16-12477-2016 Chemls.try : EG U
© Author(s) 2016. CC Attribution 3.0 License. and PhYSICS @

Global tropospheric hydroxyl distribution, budget and reactivity

Jos Lelieveld, Sergey Gromov, Andrea Pozzer, and Domenico Taraborrelli
Max Planck Institute for Chemistry, Atmospheric Chemistry Department, P.O. Box 3060, 55020 Mainz, Germany

Correspondence to: Jos Lelieveld (jos.lelieveld@ mpic.de)
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Global tropospheric hydroxyl distribution, budget and reactivity

Jos Lelieveld, Sergey Gromov, Andrea Pozzer, and Domenico Taraborrelli
Max Planck Institute for Chemistry, Atmospheric Chemistry Department, P.O. Box 3060, 55020 Mainz, Germany

Correspondence to: Jos Lelieveld (jos.lelieveld @ mpic.de)

Received: 29 February 2016 — Published in Atmos. Chem. Phys. Discuss.: 11 March 2016
Revised: 27 August 2016 — Accepted: 18 September 2016 — Published: 5 October 2016

Abstract. The self-cleaning or oxidation capacity of the at-
mosphere is principally controlled by hydroxyl (OH) radicals
in the troposphere. Hydroxyl has primary (P) and secondary
(8) sources, the former mainly through the photodissocia-
tion of ozone, the latter through OH recycling in radical reac-
tion chains. We used the recent Mainz Organics Mechanism
(MOM) to advance volatile organic carbon (VOC) chemistry
in the general circulation model EMAC (ECHAM/MESSy
Atmospheric Chemistry) and show that § is larger than pre-
viously assumed. By including emissions of a large number
of primary VOC, and accounting for their complete break-
down and intermediate products, MOM is mass-conserving
and calculates substantially higher OH reactivity from VOC
oxidation compared to predecessor models. Whereas pre-
viously P and § were found to be of similar magnits
the present work indicates that § may be twice as larg
mostly due to OH recycling in the free troposphere. Fur-
ther. we find that nighttime OH formation may be signifi-
cant in the polluted subtropical boundary layer in summer.
‘With a mean OH recycling probability of about 67 %, global
OH is buffered and not sensitive to perturbations by natu-
ral or anthropog ission ch Cc y pri-
mary and secondary OH formation mechanisms in pristine
and polluted environments in the continental and marine tro-
posphere, connected through long-range transport of O3, can
maintain stable global OH levels.

1 Introduction

The removal of most natural and anthropogenic gases from
the atmosphere — important for air quality, the ozone layer
and climate — takes place through their oxidation by hydroxyl
(OH) radicals in the troposphere. The central role of tropo-
spheric OH in the atmospheric oxidation capacity (or effi-

ciency) has been recognized since the early 1970s (Levy
1971; Crutzen, 1973; Logan et al., 1981, Ehhalt et al., 1991
The primary OH formation rate (P) depends on the photodis-
sociation of ozone (O3) by ultraviolet (UV) sunlight — with
a wavelength of the photon (hv) shorter than 330 nm— in the
presence of water vapor:

03 +hv (3 < 330nm) — O('D) + 04,
0O('D) + H,0 — 20H.

(Note that the formal n
ing one unpaired g]

le organic com-
(CO), so that these

(R3)
H+ Oa(+M) — HO2(+ M), (R4)

where M is an air molecule that removes excess energy
from reaction intermediates by collisional dissipation. Be-
cause OH is highly reactive, it has an average tropospheric
lifetime of about 1-2s. After the initial OH reaction (Reac-
tion R3) peroxy radicals are produced (Reaction R4), which
can combine to form peroxides:

HO2 + HOz — H202 + 02, (R5)

Published by Copernicus Publications on behalf of the European Geosciences Union.

e

ktionskapazitat ist
p u fif ol reg gibt

genug davon

With a mean OH recycling probability of about 67 %, global
OH is buffered and not sensitive to perturbations by natu-
ral or anthropogenic emission changes. Complementary pri-
mary and secondary OH formation mechanisms in pristine
and polluted environments in the continental and marine tro-
posphere, connected through long-range transport of O3, can
maintain stable global OH levels.
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Sehr viel mehr Methan in der Nord Halbkugel

o 2.48

CH4 concetr. from GEOS-Chem model for 16-01-2019 on 0.129 km height
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Zerstorung des Methan in den Tropen

Date: 2018-03-05; Height:12.086 km; LossCH4inStrat 627282.4375 molec cm-3
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Lelieveld :
Methan -
Lebensdauer
In Atmosphare

Stratosphere
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Caabail model

3384 chemische

Reaktionen um 5 Minuten CH4/0OH zu
berechnen < Modelle mit jewells halbe
Millionen Softwarezellen

Sourcelelieveld

W): from itertools m
polygon pairs = List pertation
olygen pairs Ladel = [{4[6](1], mum !u T -\n-_!l!"l

Antersection polypons « pd.DataFrame

sorted intersects = pd.resd excel(' mmmm sorted.xls’)

sorted intersects Labels = [ist(sorted intersects. apply(Lanbde x: tuple((x(8), x[1))), axissl))
sorted_indexes = [polygon pairs Label.index(x) for x ia sorted intersects Labels if x n polygon pairs Label]
olygen pairs = [polygon pairs(i] for 1 in sorted indeses]

for polys pair in polygon pairs:
sk = 1. ety |
Antersection = polys pair(s][8]. intersectionipolys patr{1](0])
Antersection. s espty:

it oot E
for p dn patnts:
point = Polst(p) # create point
sk » 1p.append(nask, polys patr(0](0]  palr{1]10)).

sk = mask, r--m-; -u

region b conc = sasked whereirask = 0, nc data[ATTRI[0, 9, :, :])

mmt"'-mmlmﬂtﬂ‘l“.. region cW conc)

are = np.8a.ashed where(sask = 4, nc data( AREA'](:, :])

#area + np.ma. mashed wherelregion o cooc.mask, rc dotal uu e

weighted sus = np.ma.sultiply(region chd conc, ares).susl

€12 % pd DataFrae|[{* mml pln uhllllll '-\ml n\n )Ilrlxllll.
conc.sum(), “veigh : veighted sum,
count|

s un

‘Ares (a2)

it elrngieed b4 conc) ds et .
 polygons = pd. muwn«tm ply—l o)

12): dntersection polygons = intersection -lm renanei colammss Polmo 11 2me' )
intersection palygons = intersection polygons. groupby( Zoce ).
gl ‘conc sun':'sun, “weighted m o phals v’ 'Are (s 1).reset_tnden()

@1 = ¢t gromby( ' Jowe').\

gl {comc v’ v, mnm sur'ssun’, ‘plaels s sen, ‘Ares (k2)": ' }).reset_inden()
ﬂ-nmpm Antersection polygons, r-\m one"Jone' )

o] conc s .14 Loa(0) [ conc. sun x'] - o, f1{low

01( eighted sun'] = df. fillma

) conc sem ')
41, 151Lna(0) [ ‘weighted sem y']
'llllMl)l pirels e y’ |

[0)| ‘weighted u- x

il
O] perceatage’] = 61 conc sun’ 1
€« @1, renumel colummss{ ‘canc_sun’:‘Cancetratisn sun'})

ll
‘weighted sun':'sen', ‘plaels rem': s, "Ares (W2)":'sm’)) reset
(ka2)°[*1e86)
1, 1)

: def draw screen poly(lats, lons, fill color, labels

xy = 19.c_[np.asarray(lats) .ravel), m. mlm(lun ravel ()]

oty = ploctin glyilistion), sigcslontill coter
Unewidthes, alphael, fillsFalse, labelslabel)

plt.geal).add_patchipoly)

1. fgure(tigstzes(46,30))

~ nmrhmn
mcl = 'S0n' # use data at this scale

= cartopy. feature. NaturalEarthFeature( ‘physical’, ‘land’, \
scalesresol, facecolors'a2d2d2d')

ocean = cartopy. feature NaturalEarthFeature( ‘physical’, ‘ocean’, \
scalesresol, edgecolors'none’, facecolors' 0eoses )

for file name in os.listdir(os. uti (os.getowd(), “sentinel’, "OM°,

Layer = xr.open dataset

lon = Layer|‘loagitude )[:

lat = layer{ Latitude']:]| 3

€ = layer| ‘sethane mixing ratio bias corrected'](9,:,:]
(M)

un * layer]" -m« -mq ratio’].units
= ax.get_pos.

ax umum(mohw— 1)

#x.20d_feature(land)

ax.00_feature(ocean)

2 = ax.pcolormeshlon, lat, o, zordersd,\

nevain, veaxsveax, \
cnap='inferno 1, transformscers.PlateCarree())

9l = ax.gridlines(crs=ccrs.PlateCarree(), Linewidthsl, colors'white', alphesd.5, linestyles' ',

glxlabels top = Fatse
ylabels left = False
e

y! er FORMATTER

xlabel style = (“color': ‘red’, ‘weight': *bol

ple.title(f Reprocessed OM concetr. from smml v., {DATE}", fontdicts{ fontsize :40))
char = plt. u\mmx, shrink=s.8)

tick _font size

char.ax. tick uv—(lulmmm font_size)

ple. savetig(f Reprocessed M concetr. Trom Seatinel for (DATE).png')

e

get
AN(WORK OIR, “sentinel’, 'OM°, nl'!. ﬂle  nane), Qroups PRODUCT')

drow_Labels<Troe)
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t denn das Methan

Was emittier

Europe Microbial versus Enteric
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