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Globale Umverteilung von Biodiversität durch den Klimawandel

Biodiversity redistribution under climate change: Impacts on 
ecosystems and human well-being
Pecl et al. Science 2017 



IPCC Special Report on Climate Change and Land, SPM 2020 

Für Landökosysteme sind 1.5 Grad bereits sehr riskant
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The Paris Agreement marked the conclusion of many years 
of negotiations, setting a global temperature target of “well 
below 2 °C” and encouraging efforts to “limit increase to 

1.5 °C above pre-industrial levels.” However, submitted Nationally 
Determined Contributions (NDCs), countries’ pledges to imple-
ment emissions reductions, fall short of the goal1. Current com-
mitments are more compatible with 2.5 °C to 3 °C of warming by 
21002–4. To limit warming to 1.5 °C (and 2 °C), countries will need 
to plan for a more rapid transformation of their national energy, 
industry, transport and land-use sectors1,2,5.

The land sector, commonly referred to as ‘agriculture, forestry, 
and other land uses’ (AFOLU) is responsible for 10–12 GtCO2e 
(about 25%) of net anthropogenic greenhouse gas (GHG) emis-
sions, with approximately half from agriculture and half from land 
use, land-use change and forestry (LULUCF)6,7. LULUCF emissions 
represent the net balance between emissions from land-use change 
and carbon sequestration from the regeneration of vegetation and 
soils6,7. Although the AFOLU sector generates considerable emis-
sions, the residual terrestrial sink (accumulation of carbon in the ter-
restrial biosphere excluding land sinks from LULUCF) also currently 
sequesters about 30% of annual anthropogenic emissions, making 
land vitally important for generating ‘negative emissions’ — that is, 
more carbon dioxide removals (CDR) than emissions6. In addition 
to GHG impacts, land-use generates biophysical impacts that affect 
the climate by altering water and energy fluxes between the land and 
the atmosphere8. Furthermore, the AFOLU system provides impor-
tant ecosystem goods and services such as air and water filtration, 
nutrient cycling, habitat for biodiversity, and climate resilience7.

Of the countries that ratified and submitted NDCs, a majority 
included land-sector mitigation, providing 10–30% of all planned 

emissions reductions globally in 20309,10. Land-based mitigation 
measures largely fall into four categories: reduced land-use change, 
CDR through enhanced carbon sinks, reduced agricultural emis-
sions, and reduced overall production through demand shifts. 
Most countries included reduced land-use change, afforestation 
and forest restoration, a few included soil carbon sequestration and 
reduced agricultural emissions, yet none mentioned demand-side 
shifts. As countries submit new or revised NDCs by 2020 and pri-
oritize climate strategies and investments, it is helpful to take stock 
of the scientific and technological advancements in key sectors,  
particularly in the land sector where there are many opportunities 
for environmental and social co-benefits.

Building on existing studies of mitigation pathways4,11–14 and 
mitigation potentials7,15–21 in the land sector, here we provide a 
comprehensive assessment of all land-based activities (agriculture, 
LULUCF and bioenergy), and their possible contributions to the 
Paris Agreement temperature target of 1.5 °C. We conducted four 
complementary analyses: (1) review of 1.5 °C scenarios across all 
sectors, (2) comparative analysis of top-down modelled pathways 
in the land sector, (3) bottom-up assessment and synthesis of land-
sector mitigation potential and (4) a geographically explicit road-
map of priority mitigation actions to fulfil the 1.5 °C land-sector 
transformation pathway by 2050, informed by the first three anal-
yses (approach described in each section and elaborated in the 
Supplementary Information).

Pathways for the Paris Agreement
To put the Paris Agreement in context, we reviewed available 1.5 
°C scenarios to assess viable emissions pathways and required 
mitigation across all sectors. Recently released 1.5 °C (1.9 W m−2)  

Contribution of the land sector to a 1.5 °C world
Stephanie Roe! !1,2*, Charlotte Streck2, Michael Obersteiner! !3, Stefan Frank! !3, Bronson Griscom4, 
Laurent Drouet! !5, Oliver Fricko3, Mykola Gusti! !3, Nancy Harris6, Tomoko Hasegawa! !7, 
Zeke Hausfather8, Petr Havlík3, Jo House! !9, Gert-Jan Nabuurs! !10,11, Alexander Popp12, 
María José Sanz Sánchez13, Jonathan Sanderman! !14, Pete Smith! !15, Elke Stehfest! !16 and 
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The Paris Agreement introduced an ambitious goal of limiting warming to 1.5 °C above pre-industrial levels. Here we combine 
a review of modelled pathways and literature on mitigation strategies, and develop a land-sector roadmap of priority measures 
and regions that can help to achieve the 1.5 °C temperature goal. Transforming the land sector and deploying measures in agri-
culture, forestry, wetlands and bioenergy could feasibly and sustainably contribute about 30%, or 15 billion tonnes of carbon 
dioxide equivalent (GtCO2e) per year, of the global mitigation needed in 2050 to deliver on the 1.5 °C target, but it will require 
substantially more effort than the 2 °C target. Risks and barriers must be addressed and incentives will be necessary to scale 
up mitigation while maximizing sustainable development, food security and environmental co-benefits.
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Mehrgewinnstrategien für Klimamitigation
und Biodiversitätsförderuung

Diversifizierte 
Landwirtschaft

Schutzgebiets-
systeme

Renaturierung

Holzbau

Wandel der 
Ernährungsstile

Bioökonomie

Im In- und Ausland



Viele Ökosystemleistungen 
sind für Klimaanpassung relevant
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Raumentwicklung (z.B. Stadtplanung inkl. Grünräumen)

Wasserwirtschaft (Renaturierung von Feuchtgebieten; 
Wasserrecycling)

Waldwirtschaft mit klimaangepassten Arten und Praktiken

Einrichtung und Erhaltung von vernetzten Schutzgebietssystemen 
(mindestens 30% der Fläche)

Diversifizierung der Landwirtschaft

Biodiversitäts- und Ökosystem-basierte 
Anpassung an den Klimawandel



Konzeptioneller Rahmen von IPBES: Natur und Mensch

2015
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Das IPBES CF
(seit 2015)

Hebelpunkte zur Transformation

IPBES Globales Assessment 2019



WBGU 2020

Gesellschaftliche und internationale Zusammenarbeit
5 Governance-Hebel

Pionier*innen 
des Wandels

Gestaltender
Staat

Europäische Union

Internationale 
Kooperation

Neue Kooperations-
gemeinschaften

und ähnliche Bündnisse



Neue Kooperationsgemeinschaften

Regionale 
Gemeinschaften

Supranationale 
Gemeinschaften

Globale Bewahrungs-
gemeinschaften
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Ohne Biodiversitätsschutz kein 
Klimaschutz, und umgekehrt

Synergien anstreben, Konflikte 
vermeiden!

Biodiversitäts- und Klimaschutz 
brauchen Schutz und Renaturierung von 
Ökosystemen bei gleichzeitiger 
Reduzierung des Konsums natürlicher 
Ressourcen

Umgang mit Biodiversität und Klima ist 
Schlüssel zur Transformation zur 
Nachhaltigkeit

Die Natur darf nicht externalisiert 
bleiben, der Umgang mit der Natur ist 
zentral.

Thesen



Silos aufbrechen: systemisch denken, synergistisch handeln und solidarisch sein

Erklären, was Biodiversität ist und welch fundamental grundlegende Bedeutung sie für 
unser menschliches Wohlergehen hat

Forschung und Dialog inter- und transdisziplinär gestalten, um Innovationen zu 
befördern und gesellschaftliche Akzeptanz zu steigern

Anreize schaffen für nachhaltiges Handeln, nicht-nachhaltiges Handeln regulieren

Politischen Willen zeigen, Mut zum kreativen Handeln haben

Geld in die Hand nehmen

Im In- und Ausland wirken

Entsprechenden Wissenschaftlichen Beirat („Task force“) in der Schweiz einrichten

Jede/r kann beitragen

Handlungsoptionen


