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Climate Change and Land
An IPCC Special Report on climate change, desertification, land
degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems

• Addresses greenhouse gas (GHG), fluxes in land-based ecosystems, land use and 
sustainable land management in relation to climate change adaptation and 
mitigation, desertification, land degradation and food security

• Follows the publication of other recent reports; 
• the IPCC Special Report on Global Warming of 1.5°C (SR15), 
• the thematic assessment of the Intergovernmental Science Policy Platform on Biodiversity and 

Ecosystem Services (IPBES) on Land Degradation and Restoration
• the IPBES Global Assessment Report on Biodiversity and Ecosystem Services
• the Global Land Outlook of the UN Convention to Combat Desertification (UNCCD)



The message is crystal clear: we need to 
change the way we manage and use land!

• For the first time, the UN Climate Panel has presented a special report that makes a 
comprehensive assessment of the links between climate, food security, biodiversity and 
sustainable land use

• A mega-synthesis of the best knowledge available in the world on these topics
• 7,000 scientific works have been reviewed and compiled by 107 researchers – 1500 pages
• Norwegian research communities have also been involved
• We have been given a broad and useful basis for seeing the climate and land areas in context
• The use of land areas creates environmental problems that are exacerbated by climate change 

and different types of land use can help increase or reduce greenhouse gas emissions
• This report demands holistic and comprehensive solutions to reduce greenhouse gas emissions, 

stop biodiversity loss and produce food and other natural resources



• Land provides the principal basis for human livelihoods and 
well-being including the supply of food, freshwater and 
multiple other ecosystem services, as well as biodiversity.

• Human use directly affects more than 70% (likely 69-76%) of 
the global, ice-free land surface (high confidence). 

• Land also plays an important role in the climate system.

• Sustainable land management can contribute to reducing 
the negative impacts of multiple stressors, including climate 
change, on ecosystems and societies (high confidence).





Francesco Cherubini, NTNU



The world must stop wasting land and 
change the way we produce food
• Soil erosion from agricultural fields is estimated to be currently 10 to 20 times (no 

tillage) to more than 100 times (conventional tillage) higher than the soil formation 
rate (medium confidence). 
• Climate change exacerbates land degradation, particularly in low-lying coastal areas, 

river deltas, drylands and in permafrost areas (high confidence).
• Since the 1960s, diet has changed over much of the world. Average meat and 

vegetable oils consumption has doubled, and on average, each person eats 30% more 
calories today than they did 60 years ago.
• 25-30% of all food produced in the world is not eaten. This is a huge waste of natural 

resources and energy.
• Tropical deforestation causes greenhouse gas emissions. Today, most of the world’s 

deforestation is for new agricultural production (soybean fields to grow animal feed, 
oil palm plantations, and cattle pastures), as well as for timber harvesting and mining.



• Agriculture, Forestry and Other Land Use (AFOLU) activities accounted for around 13% of 
CO2, 44% of methane (CH4), and 82% of nitrous oxide (N2O) emissions from human 
activities globally during 2007-2016, representing 23% of total net anthropogenic 
emissions of GHGs (medium confidence)

• If emissions associated with pre- and post-production activities in the global food system 
are included, the emissions are estimated to be 21-37% of total net anthropogenic GHG 
emissions (medium confidence) – NB! Large regional differences

• The stability of food supply is projected to decrease as the magnitude and frequency of 
extreme weather events that disrupt food chains increases (high confidence)

• Increased atmospheric CO2 levels can also lower the nutritional quality of crops (high 
confidence) 

• The most vulnerable people will be more severely affected (high confidence)
• Projected increases in population and income, combined with changes in consumption 

patterns, result in increased demand for food, feed, and water by 2050 (high confidence)
• Urban expansion is projected to lead to conversion of cropland leading to losses in food 

production (high confidence)



Bar-On, Y. M., Phillips, R. & Milo, R. The biomass distribution on 
Earth. Proc. Natl Acad. Sci. USA 115, 6506–6511 (2018)



Bar-on et al. 2018





IPCC SRCCL continued…

• Since the pre-industrial period, the land surface air temperature has risen nearly 
twice as much as the global average temperature (high confidence)
• This has resulted in an increased frequency, intensity and duration of heat related 

events, including heat waves in most land regions (high confidence)
• Satellite observations have shown vegetation greening over the last three 

decades in parts of Asia, Europe, South America, central North America, and 
southeast Australia. Causes of greening include combinations of an extended 
growing season, nitrogen deposition, CO2 fertilisation, and land management 
(high confidence)
• In high-latitude regions, warming is projected to increase disturbance in boreal 

forests, including drought, wildfire, and pest outbreaks (high confidence)



• Land based options that deliver carbon sequestration in soil or vegetation, such 
as afforestation, reforestation, agroforestry, soil carbon management on mineral 
soils, or carbon storage in harvested wood products do not continue to sequester 
carbon indefinitely (high confidence). Peatlands, however, can continue to 
sequester carbon for centuries (high confidence)

• However, accumulated carbon in vegetation and soils is at risk from future loss 
(or sink reversal) triggered by disturbances such as flood, drought, fire, or pest 
outbreaks, or future poor management (high confidence)

• Most of the land management-based response options that do not increase 
competition for land, and almost all options based on value chain management 
(e.g. dietary choices, reduced post-harvest losses, reduced food waste) and risk 
management, can contribute to eradicating poverty and eliminating hunger while 
promoting good health and wellbeing, clean water and sanitation, climate action, 
and life on land (medium confidence)
• While land can make a valuable contribution to climate change mitigation, there 

are limits to the deployment of land-based mitigation measures such as 
bioenergy crops or afforestation



Enabeling response options
(over 40 options)

The IPCC have developed different 
scenarios:
Shared Socio-economic Pathways
(SSPs)

SSP1 is the only sustainable scenario



IPBES Global Assessment Report on Biodiversity 
and Ecosystem Services (2019)

What drives biodiversity loss?

1. Land/sea use change 
2. Direct exploitation of organisms (eg fishing) 
3. Climate change 
4. Pollution 
5. Invasive alien species 

IPBES 2019



Figure 2. Examples of global declines in nature, emphasizing declines in biodiversity, that have been and are being caused by direct and indirect drivers of change. The direct drivers result from an array of underlying societal causes. These causes can be 
demographic (e.g. human population dynamics), sociocultural (e.g. consumption patterns), economic (e.g. trade), technological or relating to institutions, governance, conflicts and epidemics; these are called indirect drivers, and are underpinned by societal 
values and behaviors. The colour bands represent the relative global impact of direct drivers on (from top to bottom) terrestrial, freshwater and marine nature as estimated from a global systematic review of studies published since 2005. Land and sea use 
change and direct exploitation account for more than 50 per cent of the global impact on land, in fresh water and in the sea, but each driver is dominant in certain contexts. The circles illustrate the magnitude of the negative human impacts on a diverse 
selection of aspects of nature over a range of different time scales, based on a global synthesis of indicators. 



Summary of progress towards the Aichi 
Targets (biodiversity targets) –met by 2020?

“Good” - substantial positive trends at a global scale relating to 
most aspects of the element. 

“Moderate” - the overall global trend is positive but insubstantial 
or insufficient, or there may be substantial positive trends for 
some aspects of the element but little or no progress for others, 
or the trends are positive in some geographic regions but not in 
others 

“Poor” - little or no progress towards the element or movement 
away from it; while there may be local, national or case-specific 
successes and positive trends for some aspects, the overall global 
trend shows little or negative progress
“Unknown” - insufficient information to score progress 

Scores are based on quantitative analysis of indicators, a systematic review of the 
literature, fifth National Reports to the CBD, and available information on 
countries’ stated intentions to implement additional actions by 2020. 



Summary of recent status of, and trends in, 
aspects of nature and nature’s contributions to 
people that support progress towards achieving 
selected targets of the SDGs 

Selected targets are those where current evidence and target 
wording enable assessment of the consequences for target 
achievement of trends in nature and nature’s contribution to 
people. 

None of the targets scored ‘Full support’ (that is, good status or substantial 
positive trends at a global scale); consequently, it was not included in the table. 
‘Partial support’: the overall global status and trends are good or positive but 
insubstantial or insufficient, or there may be substantial positive trends for some 
relevant aspects but negative trends for others, or the trends are positive in some 
geographic regions but negative in others; ‘Poor/Declining support’: poor status 
or substantial negative trends at a global scale; “Uncertain relationship”: the 
relationship between nature and/or nature’s contributions to people and 
achieving the target ; “Unknown”: insufficient information to score the status and 
trends. Scores for targets are based on systematic assessments of the literature 
and quantitative analysis of indicators where possible. 



This think piece from the International 
Resource Panel (IRP) was developed based 
on IRP scientific studies and assessments 
including “Unlocking the Sustainable 
Potential of Land Resources: Evaluation 
Systems, Strategies and Tools” and other 
relevant literature. 

It provides science-based reflections to 
policymakers, academics and practitioners 
highlighting the strategic importance of land 
restoration efforts for the achievement of 
every single sustainable development goal 
included in the 2030 Agenda for Sustainable 
Development. 



Figure 1. Global trends in the capacity of nature to sustain 
contributions to good quality of life from 1970 to the 
present, which show a decline for 14 of the 18 categories of 
nature’s contributions to people analyzed. Data supporting 
global trends and regional variations come from a 
systematic review of over 2,000 studies {2.3.5.1}. Indicators 
were selected on the basis of availability of global data, 
prior use in assessments and alignment with 18 categories. 
For many categories of nature’s contributions, two 
indicators are included that show different aspects of 
nature’s capacity to contribute to human well-being within 
that category. Indicators are defined so that an increase in 
the indicator is associated with an improvement in nature’s 
contributions (IPBES 2019).





Hva sier så Elvestuen om rapporten?
• Vi trenger å regne inn kostnaden av ikke-handling →Store kostnader å 

ikke handle! Jo lengre vi venter, jo dyrere og vanskeligere blir det
• Vi må legge om verdens matproduksjon
• Vi må spise mindre kjøtt
• Vi må stoppe tapet av natur – vi har ingen arter å miste
• Vi må utvide arealene for natur, samt å restaurere
• Vi må stoppe å sløse med arealene
• Jordvern er godt klimatiltak
• Vi må ha energi- og matproduksjon som ligger innenfor naturens 

tåleevne MED en økt befolkning!
• Vi må mobilisere på alle nivåer



• We need to solve several problems at the same time
• We must reduce the rate of natural destruction
• Restoration is an active process
• We throw away too much food

“Confidence is very high that the 
window of opportunity – the period 
when significant change can be made, 
for limiting climate change within 
tolerable boundaries – is rapidly 
narrowing.” IPCC 2019



Electricity generation and land use & agriculture are basically equal in terms of 
their global impact on climate change, yet addressing emissions from electricity 
gets far more attention and funding. Maybe we need to have a more balanced 
perspective?



Nature-based solutions (NbS) refers to the 
sustainable management and use 
of nature for tackling socio-environmental 
challenges. 

The Nature-based Solutions Initiative 
defines them as "actions that work with 
and enhance nature so as to help people 
adapt to change and disasters".

Nature-based Solutions are defined by 
IUCN as “actions to protect, sustainably 
manage, and restore natural or modified 
ecosystems, that address societal 
challenges effectively and adaptively, 
simultaneously providing human well-
being and biodiversity benefits”.



The UN Climate Action Summit

1. Natural Based Solution
2. Technology Transformations

3. Poloitical and Economic Drivers



https://www.youtube.com/watch?v=-
Q0xUXo2zEY&fbclid=IwAR1PkGGBCmIbzbtEcJN4tF79wNODQ
6S30kJKLRL-jBE3OmkyxzmewGIELR8

https://www.youtube.com/watch?v=-Q0xUXo2zEY&fbclid=IwAR1PkGGBCmIbzbtEcJN4tF79wNODQ6S30kJKLRL-jBE3OmkyxzmewGIELR8


Thank you for your attention!




