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                    The Fire_cci project aims to improve consistency, using better algorithms for both pre-processing and burned area detection while incorporating error characterisation.
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                    Why is information on burned areas needed?
It is estimated, that about 25%-35% of Greenhouse gases (GHG) result from biomass burning and therefore they are considered an important factor in climate change (GTOS 68, T13 Fire Disturbance).
Aims of the FireCCI project
Current global burned area products already exist, but the FireCCI project aims to improve consistency, using better algorithms for both pre-processing and burned area detection while incorporating error characterisation in their product.
The project team, led by University of Alcala (Spain), focuses on the following issues relating to Fire disturbance:
	Analysis and specification of scientific requirements relating to climate
	Development and improvement of pre-processing and burned area algorithms
	Inter-comparison and selection of burned area algorithms
	System prototyping and production of burned area datasets
	Product validation and product assessment

More specifically, the project team aims to:
	Develop and validate algorithms to meet, as far as possible, GCOS Essential Climate Variable (ECV) requirements for (consistent, stable, error-characterized) global satellite data products from multi-sensor data archives
	Produce and validate, within a research and development context, the most complete and consistent possible time series of multi-sensor global satellite data products for climate research and modelling
	Optimise the impact of ESA Earth Observation (EO) missions data on climate data records
	Strengthen inter-disciplinary cooperation between international earth observation, climate research and modelling communities, in pursuit of scientific excellence.

The project focuses on the key variable "burned area". It will incorporate active fire observations as a supplemental variable to improve detection of burned area across varying biomes.
Global Burned Area products – Output of the FireCCI Project
Global burned area products are delivered in two formats as a result of the project:
	Pixel product, with a resolution of 250-300 metres, including the date of detection, the confidence level and the land cover corresponding to the burned pixel. Each dataset contains one month of information, and it is divided in 6 sub-continental GeoTIFF files.
	Grid product, with a resolution of 0.25 degrees, and the following information in each grid cell: sum of burned area, standard error, fraction of burnable area, fraction of observed area, and sum of burned area for each land cover class.

Complementary, a Small Fire Dataset (SFD) product has been generated, using Sentinel-2 information at 20-metre spatial resolution, and covering Sub-Saharan Africa for the years 2016 and 2019. As additional information, a test burned area derived from Sentinel-1 has also been obtained for Tropical South America. Three test sites in Siberia, Sahel and the Amazon are being used to produce a burned area product combining the long time series of Landsat and Sentinel-2.
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                    Burned Area Products
As part of the Fire_cci project, several algorithms have been or are being tested in different parts of the world, involving the use of medium to high resolution satellite images, including MERIS, MODIS, Sentinel 1, Sentinel 2, Sentinel-3 and AVHRR data.
The following burned area products have been produced:

                  
                    

    
        
	Product	Coverage	Time series input data (sensor)	Spatial Resolution	Publication	Publication DOI
			Surface reflectance	Active fires		 Pixel 	 Grid 		
	FireCCIS311	Global	2019-2022	Sentinel-3 SYN (based on OLCI and SLSTR) v1.1
	VIIRS	300m	0.25 deg	Chuvieco, E. et al., (2024): ESA Fire Climate Change Initiative (Fire_cci): Sentinel-3 SYN Burned Area Grid product, version 1.1.	https://dx.doi.org/10.5285/d441079fc77f49fabeb41330612b252f
	FireCCI15
	Global	2001-2020	MODIS	MODIS	250 m	0.25 deg	Lizundia-Loiola, J., et al. (2020) A spatio-temporal active-fire clustering approach for global burned area mapping at 250 m from MODIS data. 	https://doi.org/10.1016/j.rse.2019.111493
	FireCCILT11
	Global	1982-2018 (minus 1994)	AVHRR LTDR	-	0.05 deg	0.25 deg	Otón, G., et al. (2021) Development of a consistent global long-term burned area product (1982–2018) based on AVHRR-LTDR data. 	https://doi.org/10.1016/j.jag.2021.102473
	FireCCISFD20
	Sub-Saharan Africa	2019	Sentinel-2 A&B MSI	VIIRS	20 m	0.05 deg	Chuvieco, E., et al. (2022) Building a small fire database for Sub-Saharan Africa from Sentinel-2 high-resolution images. 	https://doi.org/10.1016/j.scitotenv.2022.157139
	FireCCISFD11	Sub-Saharan Africa	2016	Sentinel-2 A MSI	MODIS	20 m	0.25 deg	Roteta, E., et al. (2019) Development of a Sentinel-2 burned area algorithm: Generation of a small fire database for sub-Saharan Africa. 	https://doi.org/10.1016/j.rse.2018.12.011
	FireCCIS1SA10 (beta product)	Amazon basin	2017	Sentinel-1 SAR	-	40 m	-	Belenguer-Plomer, M.A., et al. (2019) Burned area detection and mapping using Sentinel-1 backscatter coefficient and thermal anomalies. 	https://doi.org/10.1016/j.rse.2019.111345
	FireCCI Special study case Indonesia
	Indonesia	2015-2016	Sentinel-1 SAR	-	10 m	-	Lohberger, S. et al. (2018) Spatial evaluation of Indonesia's 2015 fire-affected area and estimated carbon emissions using Sentinel-1. 	https://doi.org/10.1111/gcb.13841
	FireCCI50 (superseded)	Global	2001-2016	MODIS	MODIS	250 m	0.25 deg	Chuvieco, E., et al. (2018) Generation and analysis of a new global burned area product based on MODIS 250 m reflectance bands and thermal anomalies.	https://doi.org/10.5194/essd-10-2015-2018
	FireCCIS310 (deprecated)	Global	2019 (further years to be processed)	Sentinel-3 SYN (based on OLCI and SLSTR)	VIIRS	300 m	0.25 deg	Lizundia-Loiola, J., Franquesa, M., Khairoun, A., Chuvieco, E. (2022) Global burned area mapping from Sentinel-3 Synergy and VIIRS active fires. Remote Sensing of Environment 282, 113298. 	
	FireCCI41 (deprecated)	Global	2005-2011	MERIS	MODIS	300 m	0.25 deg	Chuvieco, E., et al. (2016) A new global burned area product for climate assessment of fire impacts. 	https://doi.org/10.1111/geb.12440
	FireCCI31 (deprecated)	Global	2006-2008	MERIS	MODIS	300 m	0.5 deg	Alonso-Canas, I., Chuvieco, E. (2015) Global Burned Area Mapping from ENVISAT-MERIS data. 	https://doi.org/10.1016/j.rse.2015.03.011
	FireCCILT10 (deprecated)	Global	1982-2017 (minus1994)	AVHRR LTDR	-	-	0.25 deg	Otón, G., et al. (2019) Global detection of long-term (1982-2017) burned area with AVHRR-LTDR data. 	https://doi.org/10.3390/rs11182079



    


                  
                    Ancillary Datasets
BARD: Burned Area Reference Database: global and regional reference fire perimeters used for the validation of burned area products
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            	Document name	Version	Issue date	Download
	
                            
                                FireCCIS311 Product User Guide (PUG) - Sentinel-3 SYN
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Oct. 30, 2023
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI51 Product User Guide (PUG) – MODIS
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Sept. 12, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCISFD20 Product User Guide (PUG) – Sentinel-2 Sub-Saharan Africa - 2019
                            
                        	
                            
                                2.0
                            
                        	
                            
                                Sept. 21, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCISFD11 Product User Guide (PUG) – Sentinel-2 Sub-Saharan Africa - 2016
                            
                        	
                            
                                1.2
                            
                        	
                            
                                Feb. 12, 2019
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCILT11 Product User Guide (PUG) – AVHRR-LTDR
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Dec. 7, 2020
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCIS1SA10 Product User Guide (PUG) – Sentinel-1 Amazon
                            
                        	
                            
                                1.0
                            
                        	
                            
                                July 12, 2019
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCIS310 Product User Guide (PUG) - Sentinel-3 SYN (deprecated dataset)
                            
                        	
                            
                                1.0
                            
                        	
                            
                                April 25, 2022
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI50 Product User Guide (PUG) – MODIS (deprecated dataset)
                            
                        	
                            
                                1.1
                            
                        	
                            
                                May 16, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI41 Product User Guide (PUG) – MERIS (deprecated dataset)
                            
                        	
                            
                                2.1
                            
                        	
                            
                                July 13, 2016
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI31 Product User Guide (PUG) – MERIS (deprecated dataset)
                            
                        	
                            
                                1.5
                            
                        	
                            
                                March 6, 2014
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCILT10 Product User Guide (PUG) – AVHRR-LTDR (deprecated dataset)
                            
                        	
                            
                                1.1
                            
                        	
                            
                                April 15, 2020
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            	Document name	Version	Issue date	Download
	
                            
                                FireCCIS311 Algorithm Technical Basis Document (ATBD) - SYN
                            
                        	
                            
                                1.1
                            
                        	
                            
                                May 19, 2023
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI51 Algorithm Theoretical Basis Document (ATBD) – MODIS
                            
                        	
                            
                                2.0
                            
                        	
                            
                                Nov. 20, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI50 Algorithm Theoretical Basis Document (ATBD) – MODIS (deprecated dataset)
                            
                        	
                            
                                1.1
                            
                        	
                            
                                June 11, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI41 Algorithm Theoretical Basis Document (ATBD) – MERIS (deprecated dataset)
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Nov. 11, 2016
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCI31 Algorithm Theoretical Basis Document (ATBD) – MERIS (deprecated dataset)
                            
                        	
                            
                                2.2
                            
                        	
                            
                                Sept. 9, 2014
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCISFD20 Algorithm Theoretical Basis Document (ATBD) – Sentinel-2 Sub-Saharan Africa
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Nov. 3, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCISFD11 Algorithm Theoretical Basis Document (ATBD) – Sentinel-2 Sub-Saharan Africa
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Oct. 1, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCILT11 Algorithm Theoretical Basis Document (ATBD) – AVHRR-LTDR
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Nov. 19, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCILT10 Algorithm Theoretical Basis Document (ATBD) – AVHRR-LTDR (deprecated dataset)
                            
                        	
                            
                                1.1
                            
                        	
                            
                                June 13, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCIS1SA10 Algorithm Theoretical Basis Document (ATBD) – Sentinel-1 Amazon
                            
                        	
                            
                                2.0
                            
                        	
                            
                                Aug. 31, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                FireCCIS1S2AF10 Algorithm Theoretical Basis Document (ATBD) – SAR-Optical
                            
                        	
                            
                                1.1
                            
                        	
                            
                                April 21, 2021
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            	Document name	Version	Issue date	Download
	
                            
                                User Requirements Document (URD) - CCI+ Phase 2
                            
                        	
                            
                                8.1
                            
                        	
                            
                                Dec. 15, 2022
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                User Requirements Document (URD) - CCI+ Phase 1
                            
                        	
                            
                                7.2
                            
                        	
                            
                                April 28, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                User Requirements Document (URD) - CCI Phase 2
                            
                        	
                            
                                5.2
                            
                        	
                            
                                Dec. 20, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                User Workshop Report
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Nov. 16, 2023
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Algorithm Development Plan (ADP)
                            
                        	
                            
                                2.1
                            
                        	
                            
                                May 4, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Product Specification Document (PSD) - CCI Phase 2
                            
                        	
                            
                                6.3
                            
                        	
                            
                                Dec. 5, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Data Access Requirements Document (DARD) - CCI Phase 2
                            
                        	
                            
                                2.5
                            
                        	
                            
                                Nov. 30, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                System Specification Document (SSD) - CCI+ Phase 2
                            
                        	
                            
                                2.4
                            
                        	
                            
                                May 23, 2023
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                System Specification Document (SSD) - CCI+ Phase 1
                            
                        	
                            
                                2.1
                            
                        	
                            
                                April 22, 2020
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                User Requirements and Product Specification Document for AVHRR-LTDR
                            
                        	
                            
                                1.1
                            
                        	
                            
                                May 15, 2017
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            	Document name	Version	Issue date	Download
	
                            
                                Product Validation Plan (PVP)
                            
                        	
                            
                                2.0
                            
                        	
                            
                                March 24, 2021
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Product Validation and Intercomparison Report (PVIR)
                            
                        	
                            
                                2.1
                            
                        	
                            
                                June 7, 2022
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Product Validation Report (PVR) - CCI Phase 2
                            
                        	
                            
                                2.1
                            
                        	
                            
                                Dec. 21, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Product Intercomparison Report (PIR) - CCI Phase 2
                            
                        	
                            
                                2.0
                            
                        	
                            
                                Dec. 10, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Climate Assessment Report (CAR)
                            
                        	
                            
                                2.1
                            
                        	
                            
                                Nov. 16, 2020
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Climate Assessment Report (CAR) - CCI Phase 2
                            
                        	
                            
                                1.4
                            
                        	
                            
                                Nov. 16, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                System Verification Report (SVR)
                            
                        	
                            
                                2.4
                            
                        	
                            
                                Jan. 11, 2019
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Comprehensive Error Characterization Report (CECR) - CCI Phase 2
                            
                        	
                            
                                2.0
                            
                        	
                            
                                May 18, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                End to End ECV Uncertainty Budget (E3UB)
                            
                        	
                            
                                2.3
                            
                        	
                            
                                April 27, 2022
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Sentinel-1 Burned Area database for candidate validation tiles
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Jan. 30, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Sentinel-1 Intermediate validation results: SAR pre-processing and burned area detection
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Jan. 25, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Sentinel-1 Product Validation Report
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Feb. 28, 2019
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Sentinel-1 Algorithm Intercomparison Document
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Nov. 30, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Basic consistency of fire observations report
                            
                        	
                            
                                1.0
                            
                        	
                            
                                Jan. 23, 2018
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Report on uncertainties of Combustion Completeness and Available Fuel Load
                            
                        	
                            
                                1,1
                            
                        	
                            
                                Dec. 7, 2017
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                                Indonesia Algorithm Theoretical Basis Document (ATBD)
                            
                        	
                            
                                1.2
                            
                        	
                            
                                Dec. 5, 2016
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Indonesia Product Validation Report (PVR)
                            
                        	
                            
                                1.3
                            
                        	
                            
                                Jan. 4, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Indonesia Burned Area 2016
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Oct. 2, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Algorithm Intercomparison Report
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Oct. 2, 2017
                            
                        	
                            
                                
                                    
                                
                            
                            
                        
	
                            
                                Burned area in Africa test
                            
                        	
                            
                                1.1
                            
                        	
                            
                                Oct. 2, 2017
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                    The University of Alcala (UAH) has formed a group of research institutions, technology partners and companies in order to carry out the FireCCI project in an optimum way. The whole group and its partners is referred to as the FireCCI project team.
The scientific and industrial consortium of the FireCCI team for the new Phase of the Programme (called CCI+) consists of the following partners, which are shortly described below with their experience and proposed roles.
UAH is the lead partner and the scientific coordinator of the activities of its partners.
Specific groups of partners are set-up to address specific tasks
	Earth Observation Science Group
	System Engineers
	Climate Research Group

Earth Observation Science Team
UAH, University of Alcala (Spain) is the project science leader partner as well as the project manager, and has developed burned area (BA) algorithms for coarse-resolution sensors based on MERIS, MODIS, AVHRR, Sentinel-3 OLCI and SYN products, Sentinel-1 for the Amazon Basin, and for a combination of Sentinel-1 and Sentinel-2 data for test sites in Africa.
Universidad Politécnica de Madrid (UPM, Spain) is developing algorithms for merging burned area products into a consistent multi-sensor product.
National Research Council of Italy - Institute for Electromagnetic Sensing of Environment (CNR - IREA, Italy) is in charge of the validation of the burned area products.
System Engineers
Brockmann Consult GmbH (BC, Germany) is responsible for the system engineering and BA production.
Climate Research Group
National Centre for Scientific Research (CNRS, France) works on user requirements analysis and the assessment of the quality of the BA products for their application in carbon cycling and DGVM fire models.
Vrije Universiteit Amsterdam (VU, Netherlands) works on the assessment of the FireCCI products on emission estimates using the GFED modelling framework.

During the previous phases of the project, the following partners were also members of the FireCCI Project Team:
	Max Planck Institute for Meteorology (MPIM, Germany)
	University of the Basque Country (EHU, Spain)
	University of Leicester (UL, United Kingdom)
	University College London (UCL, United Kingdom)
	School of Agriculture, University of Lisbon (ISA, Portugal)
	Max Planck Institute for Chemistry (MPIC, Germany)
	Research Institute for Development (IRD, France)
	Stichting VU-VUmc (VUA, Netherlands)
	Remote Sensing Solutions GmbH (RSS, Germany)
	Université Catholique de Louvain (UCL, Belgium)
	GAF AG, Munich (Germany)
	DLR – Deutsches Zentrum für Luft- und Raumfahrt (Germany), Applied Remote Sensing Cluster
	GMV AEROSPACE & DEFENCE (Madrid/Spain)
	JÜLICH – Forschungszentrum Jülich GmbH (Germany)
	INIA – Instituto Nacional de Tecnologia Agraria y Alimentaria, Remote Sensing Research Group: Fire and Earth observation scientific expertise (Spain)

User Groups
Users for the FireCCI products are identified in the Statement of Work of this Project. Basically these are the wider Climate Research Community. This group is understood as the drivers in the CCI and therefore play the single most important role. The users are considered in the project not only with the engaged climate modellers within the project team. They are also consulted via a structured dialogue with the Climate Modelling User Group (CMUG) - see below. Other external users are also invited to assess and evaluate the FireCCI algorithms and products via collaboration with our Climate Research Group. The Users can be grouped in:
Climate Modelling User Group (CMUG) – consists of notable European institutions representing an interface of the CCI Programme and the wider Climate Research Community. The CMUG is intended as a structured forum allowing for discussion and inter-comparison of assessment methods, agreement on best practices and common standards, and multi-disciplinary assessments of the consistency, error characteristics and impacts of the global data products generated by CCI. CMUG allows for an integrated analysis of all ECVs being addressed in the CCI Programme.
Climate Research Community – has as one of its focus the involvement of the end users of the burned area products that are generated. To reach this objective not only the project internal climate modellers and the Climate Modelling User Group will participate. Also other interested climate modellers are invited to provide their input in the requirements analysis and the data validation. The wider climate research community includes the Climate Modelling User Group and the institutions engaged in the project team as partners.
Other Users – in addition to climate-modelling researchers, other scientists can also benefit from the Fire Disturbance products generated in this project.
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                    Open Competitive Tender for CLIMATE-SPACE Knowledge Exchange

                    ESA Tender Action Number: 1-12141. ESA Activity Number: 1000039650.
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                    Satellites reveal fire drivers in global deforestation hotspot

                    New study reveals land cover changes are driving tree losses in the South American Chaco
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                    Self-Supervised Learning for SAR; Benchmarking Datasets and Performance on Diverse Downstream Tasks

                    ESA Climate Office Research Fellow, Dr Anna Jungbluth, presents on 16 Dec at AGU2023
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                    Little Pictures winner announced at COP28

                    Results of Europe-wide climate data visualisation showcased
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                    New Tender: CROSS-ECV ACTIVITIES Tender Action Number: 1-12062

                    New tender issued by the ESA Climate Office (Activity Number: 1000039196)
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                    RECCAP2: Global land carbon budget and its attribution to regional drivers

                    New tender issued by the ESA Climate Office (Activity Number: 1000039196)

                
                
                    Learn more 
                
            

        

      

      

    

      
        
        
            
            
        
            
            
            
                [image: ...]
            
            
                
                    Harnessing Earth Observation for Climate Action

                    ESA in conversation Prof Jim Skea with IPCC Chair during the COP28 Earth Information day
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                    COP28: ESA Climate Office events

                    The Climate Office is contributing to several events at COP28, UAE, Dubai
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                    Taking climate action with Earth observation

                    Satellites' contribution to understanding climate change and supporting climate action are under the COP28 spotlight
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                    13th Climate Change Initiative colocation CMUG Integration meetings

                    7-9 November 2023
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                    Climate data visualisation competition

                    Creative talent invited to visualise climate data for COP28 showcase
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                      ESA in conversation Prof Jim Skea with IPCC Chair during the COP28 Earth Information day
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