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Fire and Climate Change
"Our house is burning. Literally. The 
Amazon - the lungs which produce 
20% of our planet's oxygen - is on 
fire," Mr Macron tweeted

2019 Jambi Indonesia - widespread forest 
fires turned sky red, smoky haze that can 
end up blanketing the entire South East 
Asian region.’

2019 –
Krasnoyarsk

2017 - Greenland

McKenzie River, 
Canada 2019

https://twitter.com/EmmanuelMacron/status/1164617008962527232
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Fire and Climate Change 2
2017 - Portugal deadliest forest fires. 
Prime Minister Antonio Costa called it 
"the greatest tragedy we have seen in 
recent years in terms of forest fires".

2019 – Central 
Portugal wildfires

2019 – Evia, 
Greece

2018 -
Mati, 
Athens

2018 –
Saddleworth, 
UK
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The global area of land burned each year declined by 24 percent between 1998 and 
2015, according to analysis of satellite data by NASA scientists and their colleagues. 

The largest decline was seen across savannas in Africa, and due to changing livelihoods.
Credits: Joshua Stevens/NASA’s Earth Observatory

N. Andela et al. Science 2017;356:1356-1362
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ERS-1, 2, 
ENVISAT

Meteosat, MetOp-A
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Climate Change Initiative - objective

Realise the full potential of the long-term global EO archives 
that ESA, together with its Member states, has established 

over the last forty years.

... as a significant and timely contribution to the ECV 
databases required by the United Nations Framework 

Convention on Climate Change
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Generating an ECV 
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C3S and CCI: Research to Operations

ESA continues to 
provide R&D for 
ECVs from CCI/+ 
that progressed 
into C3S – long-
term plan being 
elaborated



ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide  10

CCI achievements to date

178

100+

21

134 4.2

640 28
15

13

450

SROCC and AR6 to come 
14 Fellowships

4 Cross-ECV Projects
3 Outreach Projects
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Open access to CCI data products

cci.esa.int/data

• open access
• 14 ECVs
• >100 data sets

climatetoolbox.io

• cci data analysis 
• cci data manipulation
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Outreach
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FireCCI51 (MODIS 250m + HS)
Average burned area

Chuvieco et al., 2018, ESSD

FireCCI51 global product (4.65 Mkm2)≈ 10% > MCD64A1c6
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Reference data: 
pairs of Landsat 
images

subsample

Sampling Unit

Stratified random sampling

Validation at the global BA product. 
Phase 2

MCD64c5 
BA

npengage.com

Years, 2003-2014

Biomes

1200 sampling units,  100 each year 

short sampling units
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Accuracy of existing global BA products

Estimated accuracy of each product based on a global sample of Landsat images 2003-2014 
(products 250-500m)
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CCI41 – MERIS 300m
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MCD64 – MODIS official 
500m
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AVHRR 5km products - FireCCILT10
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FireCCISFD11Product
• BA product derived from S2 imagery
• Temporal extension: from 1st January to 31st December 2016

• Spatial extension: Sub-Saharan Africa, upper boundary 25˚N latitude
• Spatial resolution: 20 m

• 3 layers:
• Layer 1: day of first 

detection (1 to 366, 0 
unburned)

• Layer 2: confidence 
level (0 to 100)

• Layer 3: Land Cover of 
burned pixels
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Analysis of the FireCCISFD11
• Comparison in a sample sites from Senegal and Zambia
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Analysis of the SFD
• Burned surface (Mkm2) by patch size

Product > 250 ha 125 – 250 ha 25 – 125 
ha ≤ 25 ha Total 

BA

FireCCISFD11 2.41 0.37 0.78 1.34 4.90

MCD64A1 2.37 0.16 0.15 0.04 2.72

FireCCISFD11 ≈ 80% 
> MCD64A1c6.

By extrapolation 
global BA would be 
>6.6 Mkm2 (double 
of what is commonly 
accounted for).
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Accuracy of existing global BA products
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Estimated accuracy of each product based on a stratified sample of Landsat images 2016 using pairs (short) 
and multiple pairs (long) to adjust for overpass frequency.
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Indonesia SAR analysis for 2015-2016
Sumatra 480,000 km² Kalimantan 536,000 km² Papua 320,000 km² Lohberger et al., 2017

Burned area in ha Sumatra Kalimantan Papua Total
Year 2015 1,518,127 2,268,352 818,090 4,604,569
Year 2016 312,215 144,411 47,771 504,396

Total 1,830,342   2,412,763   865,861   5,108,965   
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Sentinel-1 - Amazon

Using time 
series of 
backscatter from 
Sentinel-1 
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Publications - 1
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Publications - 2


