
Together for climate 
Solutions are also in the Global South



Climate change is a priority for all humanity, but it is characterized by strong 
inequalities in terms of contributions to climate disruption, impacts of climate 
change and capacity to cope with it. Africa, for example, is responsible for 
less than 4% of global CO2 emissions but pays a heavy price for global warming.

According to experts from the Intergovernmental Panel on Climate Change 
(IPCC), between 3.3 and 3.6 billion people worldwide already live in countries 
that are highly vulnerable to climate impacts, with global hotspots concen-
trated in small island developing states, the Arctic, South Asia, Central and 
South America and much of sub-Saharan Africa. IRD’s work in the intertropical 
and Mediterranean zones contributes significantly to research with 
knowledge building and data through its local partnerships.

However, the latest IPCC report emphasizes that very little data and research 
results exist concerning the territories of southern countries in this field.

IRD and its partners are thus enriching the IPCC report with data linked to 
research co-constructed and conducted with and in the Global South.  
Our research is resolutely geared towards defining recommendations and 
sustainable solutions. IRD is positioned at the heart of the debate in political 
decision-making as it can inform and alert decision-makers and civil society for 
the benefit of citizens.

There is urgency: forest fires, extreme drought, heat records - the impacts of climate change are 
undeniable. Paradoxically, the target set by the Paris Agreement in 2015 to limit the increase in the 
average temperature of the planet to about 1.5°C above pre-industrial levels is slipping away.

Sharing scientific knowledge and data on climate is essential to understand and anticipate this global 
challenge and to feed into public decisions and policies.

IRD has made the study of climate change and its environmental, social, economic and health 
impacts a priority. Its scientific model, which is in line with Sustainable development goals, provides 
concrete answers to the needs of local populations and to the understanding of global phenomena. 
This model is built around long-term and equitable partnerships in the intertropical and Mediterranean 
regions.

This privileged dialogue between researchers, decision-makers, public donors and local populations 
in the Global South gives IRD a special position in the French higher education and research landscape.

An equitable approach to a global challenge

Guiana’s forest landscape © IRD - Bernard Osès
Guiana is 90% covered by tropical rainforest and belongs to the vast Amazonian forest complex. The Guiana rainforest has more than 1300 identified tree species, but today this biodiversity is 
threatened by deforestation.



Long-term research facilities  
around the globe
IRD has set up interdisciplinary research facilities with its scientific partners 
in the Global South, which are deployed in Africa, Asia, Latin America and 
on the southern shores of the Mediterranean. They promote the emergence 
of sustainable and autonomous research teams and structures in the South.

The Young Teams Associated with IRD (JEAI), the International Joint Laboratories 
(LMI) and the International Research Network South (IRN/GDRISud) are all 
tools that build capacity by creating joint research teams capable of working 
on understanding the fundamental mechanisms of the global climate 
machine and its impacts on the environment and societies.
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The deployment of research carried out by IRD depends on more than 2,000 
employees worldwide and on long-term, equitable collaborations with our 
scientific and academic partners in southern countries. 

To strengthen collaborative thinking on the challenges linked to climate, IRD 
created a Climate Knowledge Community, which promotes interdisciplinarity 
work between researchers - particularly between natural sciences and human 
and social sciences - but also exchanges with society (https://www.ird.fr/
la-communaute-de-savoirs-climat).

Working for collaborative science
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Study on the impact of agricultural practices on water erosion, South Africa © IRD - Vincent Chaplot
Operation to evaluate soil resistance to penetration, an indicator of soil compaction and structuring. Measurements carried out in a maize field as part of work on the impact of agricultural practices on water 
erosion and the fate of soil organic carbon. Potshini Basin (KwaZulu Natal Province, South Africa).

https://www.ird.fr/la-communaute-de-savoirs-climat
https://www.ird.fr/la-communaute-de-savoirs-climat


Data obtained from the satellite observation of Earth is an essential tool for 
addressing environmental challenges, such as global warming. IRD teams have 
made major contributions to the development of digital and space hydrology 
through their involvement in the Laboratory of Space Geophysical and 
Oceanographic Studies (LEGOS). In particular, IRD and its scientific partners in 
South America have collaborated for more than thirty years on monitoring the 
Amazon River and its vast basin, which are subject to major climatic phenomena 
such as atmospheric circulations or El Niño and changes in the Atlantic Ocean’s 
surface temperatures. This context is an unparalleled observation laboratory for 
the development of spatial hydrology and water cycle modelling techniques. 
Climate observation also takes place on the field. For 30 years IRD researchers 
and their partners have been observing the monsoon in the Sahel region, 
which affects the lives of millions of people. The AMMA-CATCH Observatory, 
managed by the Grenoble Institute of Environmental Geosciences (IGE), has 
highlighted certain characteristics and paradoxes of the water cycle associated 
with the African monsoon. These results make it possible to take into account 
the role of the Atlantic basin in the functioning of the monsoon and to envisage 
a better predictability of the arrival of the rainy season on the continent.

OBSERVING CLIMATE

Climate models allow for the understanding of climatic phenomena and for 
calculating their impacts. Researchers use mathematical simulations: the 
atmosphere is divided into elementary meshes whose evolution is calculated 
by taking into account many parameters such as clouds, vegetation, topography, 
human activities and the oceans.
This last component is essential in climate models as demonstrated by the 
Laboratoire d’Océanographie et du Climat: Expérimentations et Approches 
Numériques (LOCEAN). It conducts studies on the physical and biogeochemical 
processes of the ocean and models their role in climate in interaction with 
marine ecosystems. The teams of this joint research unit (UMR), of which the 
IRD is a member, address a wide range of time and space scales for a better 
understanding of the dynamics and variations of the ocean within the climate 
system as well as its present, past and future evolution.

ESTABLISHING CLIMATE MODELS 

Understanding climate mechanisms
and anticipating change
IRD’s pluridisciplinary research aims to understand climate mechanisms and measure the impacts of climate change 

on ecosystems and living conditions.
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OBSERVATORIES OPERATED BY IRD IN THE INTERTROPICAL AND MEDITERRANEAN REGION



IRD scientists, in partnership with Southern countries, work on the field to acquire 
data and obtain research results in order to present adapted and global solutions. By 
working as a team, they demonstrate that solutions are possible for both adaptation 
and mitigation of the impacts of climate change.

Adaptation aims to find a balance in which local people and their environments are 
able to maintain their essential functions and cope with the impacts of climate 
change. Mitigation refers to measures to stabilize or reduce the impact of climate 
change on the environment and on local people. Specifically, through natural 
processes or technological means, this involves reducing the amount of greenhouse 
gases in the atmosphere (IUCN France 2016) or enhancing carbon sequestration.

The solutions are also in the Global South

Climate change has a strong impact on food supplies and inhabitable zones. By 2050, according to the World 
Bank’s latest Groundswell Report, sub-Saharan Africa could experience up to 86 million internal climate 
migrants; East Asia and the Pacific, 49 million; South Asia, 40 million; North Africa, 19 million; Latin America, 
17 million; and Eastern Europe and Central Asia, 5 million.

Launched at COP21 in Paris in 2015, the 4 per 1000 initiative invites all 
stakeholders to raise awareness and implement actions to store carbon in 
soils to improve their biological quality, in order to mitigate climate change. 

Through this initiative, IRD researchers and their partners aim to support 
emission reduction policies by proposing land management practices that 
can absorb the increase in annual emissions to the atmosphere.

THE 4 PER 1000 INITIATIVE

A study conducted by IRD researchers and their partners in the Plant diversity, 
adaptation and development (DIADE) research unit on millet and sorghum 
has identified a gene responsible for the remarkable adaptation of these 
cereals to drought and poor soils.

Millet and sorghum, the main food crops in West Africa, have already suffered 
from global warming. Their production has declined by 15-20% over the past 
two decades and could fall drastically with increasing extremes of heat and 
rainfall. This is an emergency for cereal production, which ensures the food 
security of more than 400 million people in these regions. The discovery of 
this key genetic factor will make it possible to develop adapted varieties.

MILLET AND SORGHUM,

CROPS THAT ADAPT

Meteorological station in Benin © IRD
Installation of a meteorological station as part of the African Monsoon Multidisciplinary 
Analysis (AMMA) program.



The Evidence project (Extreme rainfall events, vulnerabilities and environ-
mental risks: flooding and water contamination) contributes to the reduction 
of risks associated with extreme rainfall events that affect the living conditions 
of urban populations in Ivory Coast and Cameroon. Two risks are particularly 
studied: the risk of flooding and health risks due to massive flows of contaminants 
during floods. The results show, for example, that flooding affects all neighborhoods 
in the city of Abidjan in Ivory Coast, with no difference between the fortunate 
and less fortunate neighborhoods. At the same time, it is in response to the 
consequences of these floods that inequalities appear, with decision-making 
levers that largely depend on the general socio-economic level of the 
neighborhood, and on the proximity of these neighborhoods to the decision- 
making spheres. In concrete terms, in the most affluent neighborhoods, public 
authorities act on the infrastructures and do not expropriate the inhabitants of 
areas at risk. In the poorest districts, however, the inhabitants generally organize 
themselves to improve their sanitation system and are sometimes expropriated 
from their homes if the areas are considered to be at risk by the public authorities.

SUSTAINABLE CITIES

TO COPE WITH RISKS

The carbon dioxide emitted by human activities does not only contribute to 
global warming. As it dissolves in the oceans, it gradually increases the acidity 
of the water. The acidification of the oceans harms certain marine organisms, 
particularly corals, which are in danger of disappearing.

However, the work of IRD marine biologists with their partners in the Global South 
offers hope for the survival of reefs - complex ecosystems rich in biodiversity - 
after the discovery of coral species that have managed to adapt to environmental 
conditions comparable to and even worse than those predicted up to 2100. 

Studying these species, to determine the genetic material they have acquired 
through adaptation, could be used to repopulate damaged reef areas.

OCEAN ACIDIFICATION 

AND THE SURVIVAL OF CORAL REEFS

Flooded roads in Niamey, Niger © IRD - Gauthier Dobigny
Road traffic is particularly dangerous and slippery during the rainy season.
Road accidents, especially on motorbikes and mopeds, are particularly frequent.

Seabed infested by a toxic microalga © IRD - Patrice Brehmer
Seabed infested by a toxic microalga, Almadies, Dakar.



Attached to the science-society dialogue, IRD deploys with RFI-Planète radio 
the international ePOP project on the five continents of the world. Followed 
by a community of 100,000 people, young people produce videos relaying the 
observations and questions of populations affected by the consequences of 
environmental and climate change. The 2021 edition of the annual ePOP 
contest collected more than 250 videos, testimonials on the impacts of global 
changes.

Through Youth Clubs, IRD researchers and their educational and associative 
partners coordinate action programmes for youth. They promote the appropriation 
of scientific knowledge by citizens. In 2021-2022, 19 youth clubs were created 
in nine countries - nearly 400 secondary school students were mobilized 
around the challenges of biodiversity and climate change.

Sharing and appropriating knowledge

IRD pays particular attention to youth. It supports the training of young scientists 
in the Global South in local higher education and research systems, while pro-
moting their integration into international scientific networks. It also helps to 
facilitate the employability of young graduates. 

Of the 130 ARTS grants (research grants for a thesis in the Global South) currently 
in progress in 2022, 10 deal with topics specifically related to climate change. 
These grants provide support for three years to young doctoral students to carry 
out their thesis while alternating between an IRD laboratory and a laboratory in 
the Global South.

Between 2017 and 2021, more than 1,160 publications with at least one IRD 
researcher among the authors were published on the climate theme, two thirds 
of which were co-published with a partner from the Global South.

A win-win approach to research,
expertise, training and sharing
for the benefit of Southern countries

Participatory science, Senegal © IRD - Patrice Brehmer
Raising awareness of young people in Ngor about the interest of macro-algae ecosystems and 
ocean preservation.

Interview ePOP project, New Caledonia © ePOP - RFI Planète Radio / IRD Mina Vilayleck
Interview of Ito Waia, artist photographer, painter and sculptor, in the framework of an ePOP 
workshop.
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Cover photo copyright :
Researchers’ fieldwork, Tunisia © IRD - IRA - Christian Lamontagne
Researchers collect meteorological data on the experimental plot of Dar Dhaoui. The latter allows scientists to carry out experiments on 
the quantification of wind erosion on anthropized surfaces in southern Tunisia.
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