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The IPCC Special Report on 1.5°C (SR1.5) is a response of an invitation of the Conference of Parties of the United Nations Framework Convention on Climate Change to adopt the Paris agreement (COP21). The IPCC accepted the invitation in April of 2016 with the goal of reporting about the impact of global warming of 1.5°C above pre-industrial levels. A second objective of the report was to provide a Summary for Policy Makers (SPM) based on the assessment of the available scientific, technical and socio-economic literature related to global warming of 1.5°C and a comparison between global warming of 1.5°C and 2°C above pre-industrial levels.

According to the report, human activities have already caused approximately 1°C of global warming above pre-industrial levels (even up to 1.2°C). The report indicates that most likely, global warming will reach about 1.5°C between 2030 and 2052.

The report indicates that the impacts on natural and human systems from global warming have already been observed in many land and ocean ecosystems and some of the services that they provide. Some of these impacts may be long-lasting or even irreversible. Some areas are experiencing warming greater than the global annual average such as the Arctic, which is already experiencing increases in temperature between two and three times higher than the global annual average.

The report projects a needed annual investment of 2.4 trillion between 2016 and 2035 to limit global warming to 1.5°C. This represents around 2.5% of the total world GDP.

Impacts on natural systems

Climate models projections indicate that an increase in global warming of 2°C from pre-industrial levels will have a huge impact on temperatures in most land and ocean regions. It will produce hot extremes in most inhabited regions, heavy precipitation in several regions, and an increase in the probability of droughts and precipitation deficits in some regions. Global sea level is projected to continue to rise with its associated risks such as increase of saltwater intrusion, flooding, and damage to infrastructure. The magnitude and rate of this rise depend on future emissions pathways.

On land, global warming of 2°C will have devastating impacts on biodiversity and ecosystems including species loss and extinction up to 18% of insects, 16% of plants, and 8% of vertebrates. Other impacts in ecosystems include the increase of forest fires and the spread of invasive species. Up to 13% of the global terrestrial land area is projected to undergo a transformation of ecosystems from one type to another.

In the oceans, an increase of 2°C will have a devastating impact on marine biodiversity, fisheries, and ecosystems by increasing ocean acidity and decreasing ocean oxygen levels. Coral reefs are projected to decline between 70-90% with 1.5°C and up to 99% at 2°C. The risk of irreversible loss of many marine and coastal ecosystems is increasing with global warming.

There is a high probability of a sea-ice-free Arctic Ocean during the summers.

Impacts on human systems

The impact of global warming disproportionately will affect vulnerable populations such as indigenous peoples and local communities that depend on agriculture or coastal livelihoods. Poverty and disadvantages are expected to increase in some populations as global warming increases.  

Increase in global warming will affect human health with negative consequences. Global warming will increase heat-related morbidity and mortality caused by the increase of heat-waves in cities as a product of a rise in the urban heat-island effect. Increases in temperatures will increase risks from some vector-borne diseases, such as malaria and dengue fever, including potential shifts in their geographic range.

Food production will be affected by reducing yields f maize, rice, wheat, and potentially other cereal crops. With global warming, it is expected some reductions in projected food availability. Livestock is projected to be adversely affected by rising temperature by changes in feed quality, the spread of diseases, and water resources availability.

Increase in global warming will affect negatively the global aggregated economic growth, except for the costs associated with mitigation and adaptation investments. As temperature increases, adaptation to climate change will be more challenging.

Risks to human health, livelihoods, food security, water supply, human security, and economic growth are projected to increase with the increase of global warming. 

Recommendations

To limit an increase in temperature beyond 1.5°C, global anthropogenic CO2 emissions shall decline 45% from 2010 levels by 2030 reaching net zero around 2050. Pathways to this type of reductions will require rapid and far-reaching transitions in energy, land, urban and infrastructure (including transport and buildings), and industrial systems. Although the changes required are unprecedented in terms of scale, the IPCC mentions that we do have already existing options that require substantial upscale of investments.

Some of the existing pathways include the use oflower-emissions type of energy (such as solar energy, wind energy, and electricity storage technologies), energy efficiency, changes in land and urban planning practices, and deeper emissions reductions in transportation and buildings.

Other recommendations include limiting the demand for land use,increase of ecosystems restorations, and change toward less resource-intensive diets. Other recommendations include carbon dioxide removal (CDR) technologies such as afforestation and reforestation, land restoration, soil carbon sequestration, direct air carbon capture and storage, and enhancing weathering and ocean alkalinization.

Equity/Social Justice to reduce a global warming overshoot

According to the report, considering ethics and equity can help address the uneven distribution of adverse impacts of global warming, as well as those from mitigation and adaptation, particularly for poor and disadvantaged populations. Increasing investment in physical and social infrastructure is fundamental to enable resilience and adaptive capacity to global warming. In fact, adaptation and mitigation measures built on a participatory and integrated manner can enable for a rapid and systematic transition to a climate ready planet.

The report indicates that the eradication of poverty, reducing inequality, lowing energy demand, lowing material consumption, and lowing GHG-intensive food consumption have the most pronounced synergies to limit the warming of the planet.

Increasing investment in physical and social infrastructure is a key to enable condition to enhance the resilience and the adaptive capacities of societies to global warming. The report indicated that, if it is done right, adaptation options that reduce the vulnerability of human and natural systems, such as ensuring food and water security, reducing disaster risks, improving health conditions, and maintaining ecosystem services have the potential of reducing poverty and inequality.

Adaptation to global warming can also result in maladaptation with adverse impacts for sustainable development. For example, if poorly designed or implemented, adaptation projects can increase greenhouse gas emissions and water use, increase gender and social inequality, undermine health conditions, and encroach on natural ecosystems. These trade-offs can be reduced by adaptations that include attention to poverty and inequality.

According to the report, models indicate that eradicating poverty and reducing inequality can support pathways to limit global warming. Social justice and equity are core aspects of climate-resilient pathways as they widen opportunities and ensure that measures are deliberated between communities without making the poor and disadvantaged worse off.

Adaptation and mitigation options to limit global warming can be successful if they are implemented in a participatory and integrated manner. This strategy will enable a rapid and systemic transition to a less carbon intensity society when aligned with economic and sustainable development goals, and when local and regional governments and decision makers are supported by national governments.    

