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Low Carbon Transition — a planetary management challenge 2023 to 2050... &%
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CARBON CYCLE 7
(GE,}:YCQZ,F) A more quantitative intro look at the challenge of low carbon transition pathways... iy
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https://gcci.earth/gem

Why care? — Hard physics facts from rising GHGs via Earth’s  ¢3™
Energy Imbalance to Global Warming and Climate Change...

gNI
Wegener Center

GHG drivers, radiative forcing, Earth energy imbalance (EEI), global warming, climate change,...

Where does the Energy go? — the excess energy of ~0.8 Jm2s-' (~13 ZJ/year) due to the EEI?
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* INCOMING [von Schuckmann et al. ESSD 2023 - Fig. 9]
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Why care? — Hard physics facts from rising GHGs via Earth’s &

e UNI
. . Wegener Center
Energy Imbalance to Global Warming and Climate Change...
GHG drivers, radiative forcing, Earth energy imbalance (EEI), global warming, climate change,...
Where does the Energy go? — the excess energy of ~0.8 Wm-2 (~13 ZJ/year) due to the EEI?
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Why care? — Hard physics facts from rising GHGs via Earth’s  ¢&™
Energy Imbalance to Global Warming and Climate Change...

GHG drivers, radiative forcing, Earth energy imbalance (EEIl), global warming, climate change,...

g:)cﬁrgme [von Schuckmann et al. ESSD 2023 - Fig. 9]
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Why care? — Hard physics facts from rising GHGs via Earth’s  ¢&™
Energy Imbalance to Global Warming and Climate Change...

GHG drivers, radiative forcing, Earth energy imbalance (EEI), global warming, climate change,...

Where does the Energy go? — the excess energy of ~0.8 Wm- (~13 ZJ/year) due to the EEI?
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Why care? — Hard physics facts from rising GHGs via Earth’s  ¢&™
Energy Imbalance to Global Warming and Climate Change...
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GHG drivers, radiative forcing, Earth energy imbalance (EEIl), global warming, climate change,...

Where does the Energy go? — the excess energy of ~0.8 Wm- (~13 ZJ/year) due to the EEI?

A three layer view: from TOA energy imbalance to surface layer and deeper ocean...
r+T e ATMOSPHERE
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Earth-surface-layer energy imbalance => AT, (GSAT)

Deeper-ocean energy imbalance => AT, (GDOT)
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Why care? — Hard physics facts from rising GHGs via Earth’s  ¢&™

: UNI
Energy Imbalance to Global Warming and Climate Change...
GHG drivers, radiative forcing, Earth energy imbalance (EEIl), global warming, climate change,...
Where does the Energy go? — the excess energy of ~0.8 Wm- (~13 ZJ/year) due to the EEI?
A vertically resolved view: trends & variability in the atmosphere and upper ocean... [
[Kirchengast & Gorfer et al., WEGC, 2023; unpublished] T ATMOSPHERE
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Facts—global warming is going on and on strongly... &%
Memorable year 2020: Mean surface temperature (GMST) reaches ~1.2°C

e Global Warming: Increase of the global mean surface temperature (GMST) AT, by ~1.2°C
near 2020, relative to preindustrial times (represented by Mean[1850—-1900])
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(based on https://public.wmo.int/en/our-mandate/climate/wmo-statement-state-of-global-climate, WMO, 2021; annotations, WEGC, 2021)

Kirch —cli Insights - OPG BYF Event TU Graz - 26 Sep 2023 10

9 9



https://public.wmo.int/en/our-mandate/climate/wmo-statement-state-of-global-climate

Facts—global warming is going on and on strongly...

Memorable year 2024? Surface air temperature (GSAT) may reach ~1.5°C

* Global Warming: Increase of the mean global surface air temperature (GSAT) AT, by ~1.35°C
in 2024; a strong El Nifio (similar to 1998, 2016) could make the annual AT, exceed 1.5°C
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Facts—the clearest fingerprint of climate change... &
Memorable 2020: Ocean heat content (to 2km depth) reaches ~350Z)

* Ocean warming: 2020 again more than 13 ZJ excess heat added into the Earth system; about
90% of the excess energy AN, is stored in the oceans (about 350ZJ in 0-2000m since 1960)

Global ocean heat content change in the upper 2000 m 2020
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Facts—the clearest fingerprint of climate change...
Memorable 2022: Ocean heat content (all depths) reaches ~4002ZJ
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* Ocean warming: 2022 again more than 13 ZJ excess heat added into the Earth system; about
90% (~89 %) of the excess energy AN, is stored in the oceans (near 400 ZJ since 1960)
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Facts—the clearest fingerprint of climate change...

o UNI
Wegener Center

Memorable 2020: Atmospheric heat content has increased four-fold...

* Atmospheric warming: AHC gain over
2001-2020 was globally four-fold vs
the decades before since 1960

(intro info: www.uni-graz.at/en/news > Running hot...,
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[von Schuckmann et al. ESSD 2023 - Fig. 9]
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* Distribution of the excess energy

While the atmosphere takes up the smallest amount of heat, mainly thanks to the buffer storage
by the oceans, this heat increase has accelerated strongly in the course of global warming.

INCOMING due to the global warming This is particularly evident in the northern hemisphere outside the tropics, where the increase
::;?:TION is now about six times faster than before 2000.
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Facts—the clearest fingerprint of climate change...

Oceans & Atmospheric heat content recently featured frontpage in AT..

* Atmospheric warming: AHC gain over
2001-2020 was globally four-fold vs
the decades before since 1960

(intro info: www.uni-graz.at/en/news > Running hot..., UniGraz, 2023)

[von Schuckmann et al. ESSD 2023 - Fig. 9]
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Die Klimaanlage der Welt lauft heif3

Meere. Die weltweiten Ozeane sind so warm wie nie zuvor. Zusammen mit der Riickkehr von El Nifio
diirften nun alle Temperaturrekorde fallen. Das hat Folgen im Wasser, an Land und in der Geldbérse.

VON MATTHIAS AUER UND JULIA WENZEL

Wien. Wer nach ersten Anzeichen fiir
den erwarteten _Rekordsommer
sucht, wird rasch fiindig: Fiir das
spanische Sevilla sind noch im

Juni 45 Grad angesagy, fiir Ber-
lin_immerhin 34 Grad. Die
bedrohlichere Lnlwlcklm\g

findet aber woanders statt:

in den Weltmeeren. Tm

April haben die Ozeane

an der Oberfliche 21,1

Grad Celsius erreicht

und sind damit um |
02 Grad wirmer als

im bisherigen Rekord- | anWimesnergie

| inder Atmosphire

hat von 2001 bis

zudem ein Ausschlag 2020 etwa viermal
von plus 1,1 Grad ge so stark zugenom-
genilber dem langjah- men i von 1961 bs
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sen, was Klimaforscher \ B Trnpen:
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Die Meere seien fir die
Kithlung des  Plancten
entscheidend, sagen sie.

Und gerade sehe es so aus,

als ob die Klimaanlage der

Welt heif laufe. Die nichsten
Jahre dilrften die heifesten seit
Beginn der Messungen werden.
Was trigt dazu bei, und was sind
die Folgen?

Die heiBen Meere

Dass sich die Ozeane erwirmen, ist an sich
nicht neu. Seit den 1960er-Jahren hat sich
die Erhitzung der obersten Wasserschichten
aufgrund des Klimawandels mehr als ver-

Die weltueite Menge

2% 5% 4%
(@) 89%

doppelt. Neben der
sieht Marc Olefs, Leiter der Abteilung Klima-
forschung bei Geosphere Austria, noch an-
dere Grinde fiir den

Die Konsequenzen

AT
FEUILLETON
Verméichtnis
eines

Anders als El Nifio, der kommt
und geht, ist die Erhitzung der
Meere ein langristiges Pro-

zent der Erdoberfliche
bedecken, sind fiir die

Kiihlung des Planeten

von immenser Bedeu-

tung. Seit der Indu-
strialisierung  haben

sie cin Viertel der
COz-Emissionen und

1 90 Prozent der zu-
| siitzlichen Hitze auf-
genommen. Simpel

| gefasst, zieht kaltes,
| salzhaltigeres Wasser
Kohlenstoff nach un-

ten, wo er gebunden

wird. Je wirmer die

Meere werden, desto

schlechter funktioniert

der Mechanismus. , Wir

sehen bereits eine Ten-

denz, dass die Fahigkeit

der Ozeane, Wiirme aufzu-
nehmen, abnimmt*, sagt
Gottfried Kirchengast, Griin-
dungsdirektor des Wegener-
Centers fiir Klima und globalen
Wandel an der Uni Graz. Da ein Ku-
bikmeter Wasser pro Grad Tempera-
turzunahme aber 3500 Mal mehr Wir-
meenergie aufnehmen kann als ein Kubik-
meter Luft, haben auch Kleinste Verinde-
rungen in den Meeren grofe Auswirkungen.
,Wenn die Weltmeere bei fortschreitender
Erderwirmung nur ein bisschen weniger

Kiimts ,Dame mit
Facher", bisher als
Leihgabeim Bel-
vedere, wird ver-
steigert. 5,24

AUSLAND
Anreize aus
der EU fiir
die Tiirkei
Zyperns Prasident,
Nikos Christodou-
lis,im Interview
zur Wiedervereini-
gungder nsel. S.5

INLAND
Versohnliche
Téne im
Parlament
Dem Abschied

von Pamela Rendi-
Wagner folgte eine
heffige Debatte zu
Kika/Leiner. ~ S.9

ECONOMIST

‘Wie geht es
Osterreichs
Mabelhandel?
Die Kike/Leiner
Pleite verschiebt die
Marktanteile im
Mobelmarkt, S.15

der Temperaturen. Einerseits gebe es auf der
siidlichen Hemisphire derzeit so wenig
Meereis wie nie zuvor, also miissten die
Meere deutlich mehr Warme absorbieren als
bisher. Dazu kommt andererseits, dass die
Weltschifffahrtsbehorde 2020 den Anteil an
Schwefel in Schifftreibstoffen stark begrenzt
hat. Im Atlantik, wo besonders viele Schiffe
unterwegs sind, werden seither weniger Par-
tikel ausgestofien, die die Sonneneinstrah-
lung in der Region in Richtung Weltraum re-
flektieren kinnten. Dieser ,kiihlende Effekt*
sei minimiert, so Olefs. Der verstirkte Treib-
hauseffekt komme ,so richtig zum Tragen*.

Die Rtickkehr von EI Nifio

Wissenschattler sind auch deshalb besorgt,
weil die raschere Erwérmung der Ozeane
mit der Riickkehr cines Wetterphinomens
zusammentllt, das nun ein paar Jahre Pau-
se gemacht hat. Wahrend in den vergange-
nen drei Jahren La Nina fiir eine Kithlung
gesorgt hat, kommt nun El Nifio, ihr Gegen-
stiick in einer unregelmiRig aultretenden
Verinderung der Meeresstrmungen im tro-
pischen Pazifik, zuriick. El Nifio bring, je
nach Region, Dilrre, Starkregen und Wald-
brinde, in Summe aber global hhere Tem-
peraturen - zusitzlich zum wirmenden Ef-
fekt des Klimawandels. Spitestens 2024 wird
EI Nino voll zum Tragen kommen, erwartet
dic Weltorganisation  fir Meteorologie
WMO. Dann diirften auch alle bisherigen
Temperaturrekorde gebrochen werden.

ATMOSPHARE ~ LAND EIS, SCHNEE MEERE Wirme aufnehmen, wird oo lur die Lufthiille
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2023 ren Meeren beschiligt nicht nur lokale Bau-
41,0 A ern und Fischer, sondern auch die Strategen
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bereits eingepreist wilrden: Die Preise fiir
kiinftige Lieferungen zogen in den letzten
Monaten kriiftig an. Der Internationale Wih-
rungsfonds warnt ebenso vor den Folgen
von El Nifio wie die Analysten von Bloom-
berg Economics, die mit okonomischem
Chaos in den Schwellenlindern und inflatio-
nirem Druck weltweit rechnen. Wahrend
der letzten El-Nifio-Phasen wurden Nah-
rungsmittel und Rohstoffe (aufier Energie)
im Schnittum 3,9 Prozentpunkte teurer.
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https://www.uni-graz.at/en/news/heisslaeuferin/
https://doi.org/10.5194/essd-15-1675-2023

Perspectives—what do we learn for CC mitigation?  #zm

The IPCC-AR6 was very clear that reaching the Paris goals needs strong action {*- >

A key statement in the recent IPCC(-AR6-WGI) assessment report:

Unless there are immediate,
rapid, and large-scale
reductions in greenhouse gas
emissions, limiting warming to
1.5°C will be beyond reach.

IDGG QQ

INTERGOVERNMENTAL PANEL oN GlimaTe chanee
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Perspectives—what do we learn for CC mitigation? KL at

“Emissions & global warming: novel cause-effect relationships modeling...” UNI

( ener. 2 GRAZ

Time to act — Cumulation of CO, emissions needs to end near 2050
* Every additional ton of CO, (and other GHG) emissions contributes to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)

°C
3
SSP5-8.5

The near linear relationship )

2.5 between the cumulative 55P3-7.0
CO; emissions and global g
warming for five illustrative 4

o

5 scenarios until year 2050 SSP1-2.6 ,,
SSP1-1.9
T — : Z
y =
//
A ,

1
Historical global
0.5 warming 2021-2050
=)
Cymulative CO, emissions since 1850
° 1000 2000 3000 4000 4500 GtCO,
Max. of just ~550 GtCOZ left as the (IPCC-AR6-WGI 2021, Fig. SPM.10)

05 remaining global carbon budget!
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Perspectives—w
“Emissions & global war

Time to act — Cun
* Every additional ton

Global surface temperature

°C
3
The
2.5 betw
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* Every additional ton

Global surface temperature
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Top-of-Atmosphere (TOA) energy imbalance drives AT,
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Perspectives—what do we learn for CC mitigation? #zm

“Global warming & extremes: novel compound extreme event indicators...” s R .‘i{,'g

Time to act! Avoid High Risks and Irreversible Changes

+ Paris 2015 Climate Agreement — Countries pledge to keep global warming |
well below 2°C, aiming for 1.5°C to avoid risks & irreversible disruptions

Global and regional risks for increasing levels of global warming

(a) Global surface temperature change (b) Reasons for Concern (RFC)
Increase relative to the period 1850-1900 Impact and risk assessments assuming low to no adaptation
p p g p
°C
5 o . ) Risk/impact
Projections for different scenarios - iy ik
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Perspectives—what do we learn for CC mitigation? £y

“Global warming & extremes: novel compound extreme event indicators...”

Wegener Center

Time to act! Avoid High Risks and Irreversible Changes

+ Paris 2015 Climate Agreement — Countries pledge to keep global warming
well below 2°C, aiming for 1.5°C to avoid risks & irreversible disruptions

Global and regional risks for increasing levels of global warming

Scenarios: @ Current pledges ®2.0°C © 15°C
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https://doi.org/10.1126/science.abi7339
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https://gcci.earth/ewm
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Perspectives—what do we learn for CC mitigation? =z

“Climate action: novel approach to fair contributions to reach the Paris goals...” = el

Turning to action: CO, emissions need to reach Net-Zero near 2050

Modelled mitigation pathways that limit warming to 1.5°C, and 2°C, involve deep, rapid and
sustained emissions reductions.

b
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Perspectives—what do we learn for CC mitigation?
“Climate action: novel approach to fair contributions to reach the Paris goals...”

e"r‘. . ‘.
EE UNI
jener ( [<]: 7'V 4

Frame the action: Carbon budgets need be allocated in a fair manner

Contents lists available at ScienceDirect

. Falrness critically conditions the carbon budget allocation across countries
g https://doi.org/10.1016/j.gloenvcha.2022.102481 (March 2022)

Global Environmental Change

journal homepage: www.elsevier.com/locate/gloenvcha

ELSEVIER

Y Department of Econor
© Department of Philos
4 Institute of Physics, University of Graz, Univers

Keith Williges>“", Lukas H. Meyer ©

2 Wegener Center for Climate and Global Change, Univers
University of Graz, Universitaetsstrasse 15, Graz A-8010, Austria
University of Graz, Attemsgasse 25, Graz A-8010, Austria

a,d

, Karl W. Steininger **°, Gottfried Kirchengast *

ity of Graz, Brandhofgasse 5, Graz A-8010, Austria 1850-1900 (°C)
R

itaetsplatz 5, Graz A-8010, Austria

Remaining CO, budget availability across countries for different
sharing principles (EPC...Equal-per-capita, PCC...Per-capita-convergence)
PCC

EPC

L

NHB-qualified
PCC

| ——

. 4’7;-4")"" x”"—wﬁ

EPC

Budget
exhaustion
year

2010 2020 2030 2040 2050
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80

-20

[Note: Kirchengast et al., WEGC, 2023: such carbon budget-based ‘paths2Paris‘ are part of GCCIv2 in gcci.earth/gem]

Net global CO; emissions

Max. ofjus ssamco If
remaining glol

2000 2020 2040 2060 2080 2100
Year of net-zero CO, emissiorfs
e T e (3

2050)

—i— SN C1
2000 2020 2040 2060 2080 i2100

. GHG

(IPCC-AR6-WGIII 2022, Fig. SPM.5) comparison
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Go for the Action—example country Austria: Which reduction
targets here? A 1.5°C-oriented max.1000 MtCO,eq 2017-2050 budget <P
requires GHG emissions reductions of more than 55 % until 2030 and WerConer
over 90% to be achieved near 2040, in accordance with
the European Green Deal climate goals...

Pariser Klimazielweg

Gesamte THG Emissiogen Klimaschutzzielpfad fiir Osterreich
m=== THG Budgetab 2021: max.700 MtCO.eq

== THG Netto-Emissionspfad . .
-..im Einklang mit den
Budget 2017-2050: max.1000 MtCO.eq | Europaischen Zielen

. (Strategische Vision
THG Gesamtemissionspfad | kimaneutraitst bis 2050)
(THG-Gesamtbudget 2017-2050: 1120 Mt CO,eq) ! \ /i
(C-Speicherung Landnutzung mind. 120 MtCO,eq)

100

(0]
(@]

(Referenzwert
Gesamt1990)

THG Netto-Emissionen
inkl. Landnutzungs-
Sektor ("LULUCF")

(2]
o

Coronajahr2020
ca.-7.5%vs2019
Folgejahr2021
ca. +6.5% vs 2020

o
o

THG Emissionen 2040
0(15)% des Ref.wert1990
(C-Speicherung 2040

~5% des Ref.wert 1990)

ntwicklung der THG-Emissionen in einerm EU Szenario mit 1,5°C Ziel
Quelle: Broschiire “Ki " i

N
(@]

THG Emissionen 2030
-57% vs Ref.wert 1990

Mio. Tonnen CO,-Aquivalent/Jahr [Mt CO,eq]

0
(Klimaneutral 2040)

1990 2000 2005 2010 2020 2030 2040 2050
-20 (Datenquelle bis 2020: uba, 2022; ab 2021: WEGC, 2022) [Kirchengast - Steininger - Schleicher, WEGC, 2022]

[Kirchengast et al., Ref-NEKP, 2019; online via ccca.ac.at/refnekp; Kirchengast-Steininger THG statement online via wegcenter.uni-graz.at/downloads/2022]
(Kirchengast et al. WEGC RB1-2021; online via carbmanage.earth, direct-link https://doi.org/10.25364/23.2021.1)
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Go for the Action—example country Austria: Which reduction
targets here? A 1.5°C-oriented max.1000 MtCO,eq 2017-2050 budget .
requires GHG emissions reductions of more than 55 % until 2030 and -
over 90% to be achieved near 2040, in accordance with
the European Green Deal climate goals...

------

Pariser Klimazielweg

100
e Gesamte THEEmI= 2T Klimaschutzzielpfad fiir Osterreich
%
o)
S 30
= — . .
= Emissions from private consumption
3 25 W Emissions from investments
% - I Emissions from public consumption
= A — Total decile emissions per person
> 5 & 20
:<Eq o b}
sl 52
PN
c o 2 —
g wn o 15
5 E A e
- 2 8 Average emissions per person e
o ar Sekior
= 2 = 10 -
£
L o 5
5 -
| " m m B HEE
1 2 3 4 5 6 7 a8 9 10 hds/2022]

. . . 3.2021.1)
Income decile (Austrian population |base year 2014)
(Nabernegg et al., WEGC SciRep 100-2023 |upcoming Oct.2023; adapted)

Kirch t - Cli Insights - OPG BYF Event TU Graz - 26 Sep 2023 [Note: Kirchengast et al., WEGC, 2023: such socio-econ data will become part of GCCI in gcci.earth/gem and beyond]
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What can support effective Action in Austria and any other country?
Carbon Management (CM) at all public and private action levels

/?517 Al

The 1000 MtCO,eq AT total leads to manage a decadal 2021-2030 budget =
of max. 550 MitCO,eq => reduction by at least 57 % in 2030 (vs Ref.2020)

THG Emissionen Osterreich

2011

2012 2013 2014 2015

2016

2017 2018 20190 20204 2021

2022 2023 2024

inkl. Landnutzungssektor ("LULUCF")
[Millionen Tonnen CO2eq / Jahr]
RefNEKP+ THG Gesamtemissionspfad
THG Netto-Emissionspfad (inkl. LN)
Differenz Gesamt-minus-Netto (=LN)
THG Netto-Emissionspfad (inkl. LN+)
C-Speicherung LN+ (Diff. d. LN LN+ Pfade)

THG Gesamtbudgets (div. Zeitperioden)
THG Nettobudgets (div. Zeitperioden)
C-Speicherung LN (Differenz der Budgets)

Linearpfad-Budget 2020er -4.5 Mt/Jahr
und danach 2030er -3.4 Mt/Jahr
Vorschlag Maximalbudget 2020er-Jahre
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2010

100
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40

20

0

Mio. Tonnen CO,-Aquivalent/Jahr [Mt CO,eq]

1990

-20

(Refererzwert
Gesamt1990)

Gesamte THG Emissionen

2000 2005 2010

THG Netto-Emissionen
inkl. Landnutzungs-
Sektor ("LULUCF")

Decadal Budget 2021-2030

max. 550 MtCO.,eq

2020

(Datenquelle bis 2020: uba, 2022; ab 2021: WEGC, 2022)

Klimaschutzzielpfad fiir Osterreich
=== THG Budgetab 2021: max.700 MtCO,eq

== THG Netto-Emissionspfad

Budget 2017-2050: max.1000 Mt CO,eq

THG Gesamtemissionspfad
(THG-Gesamtbudget 2017-2050: 1120 Mt CO,eq)
(C-Speicherung Landnutzung mind. 120 MtCO,eq)

g

i

(Klimaneutral 2040)
2040

2030 2050

[Kirchengast - Steininger - Schleicher, WEGC, 2022] 1122 0

94,7

74.1 |Maximafbudgea‘ 2020er-Jahre ist 74% des Budgets der 2010er-Jahre

Insights - OPG BYF Event TU Graz - 26 Sep 2023

C-Speicherung LN gesamt 2017-2050: 1373

[Kirchengast-Steininger, WEGC, 2022; statement on

THG budget at wegcenter.uni-graz.at/downloads/2022]
(Kirchengast et al. WEGC RB1-2021; online via carbmanage.earth, direct-link https://doi.org/10.25364/23.2021.1)
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Carbon Management: a new approach to

achieve Paris-compliant climate goals
and Uni Graz Institutional Carbon Management
as a role model

Gottfried Kirchengast, Julia Danzer, Stefanie Hélbling

April 2021

Climate Change Graz
I

Field of Excellence
University of Graz

o

Wegener Center

UNI

[Kirchengast et al. WEGC RB1-2021; accessible online (including
individual-sections access) via https://doi.org/10.25364/23.2021.1]
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| m— 4
Wegener Center

FZ Climate Change Graz
3 A" CMHome PCM ICM  pCM Login Links EN|DE
Wegener Cent % Field ef Excellence
= University of Graz
[Kirchengast et al., CM/WEGC, 2021; CM online (hub): carbmanage.earth,
PCM: pubcarb.earth, ICM: wecarb.earth, pCM: youcarb.earth]
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Carbon Management (CM) summary: intro explanations o [
The CM approach and overall Decision Support workflow (CMDSflow) s

Carbon Management supports public and private entities to:

(1) Define Actors & Action Areas (countries, institutions, persons; GHG emission areas)
(2) Compute a Reference Emissions Inventory (serving as “Reference Emissions 2020“)
(3) Adopt Decadal Budgets & Reduction Target Paths (setting goals to 2030 and 2040...)
(4) Prepare Actions & Measures and quantify their Estimated Impacts (“ACTsand AIMs*)
(5) Set up and carry out Emissions Monitoring (tracks progress and underpins decisions)
(6) Implement an Integrating Overall Workflow (Decision Support Workflow - CMDSflow)

1= +7+~.Ref Emissions Inventory
)

Institution Lead Level Decision E {
Ref Emissions | Decadal Budgets z (2) || iii

Budgets & Target Paths
gl

& Reduction Target Paths |- ‘
e

and Action Option Decisions

Qualitative Expert Knowledge
r__b
(Broad Consultation & Lead Level)

’

ACT feedbacks

Quantitative Expert Knowledge
= and Action-Mix Decisions
(ICM Team Experts & Advisers)

y

Action Impact

Matrices
™ (Intra-)Institutional (1
Institutional Decisions and Actors (As) structure

Actors Interaction Rules |
(ICM Team Experts & Advisers) A 4
| J

v

F As-AAs data matrices,
HEHH containing RefEms/AIMs
1 etc. (emission) data of
HH Actors vs Action Areas

ICM Team Monitoring Task

AvT scenario result feedbacks

6 Quarterly and Annual
( ) I Emission Monitoring Matrices (5)

I Monitoringvs Time & As-AAs

AvTs - Achievement
vs. Target scenarios

[Kirchengast et al. WEGC RB1-2021, link https://doi.org/10.25364/23.2021.1; :
for brief overview intro see klimaneutral.uni-graz.at/carbon-management; direct-link (1)\CM core intro RB1-2021 p.27-37] if}

CMDSflow—focus ICM

fif.
MMM
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=> FACT: Climate physics results provide strong &%
climate change facts — hence it is time to act: Wi S
reaching the Paris climate goals is essential!
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