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Visualizations of version 4.0 products (2023)

Permafrost_cci: 

Annual products for 

ground 

temperature, 

permafrost extent 

and active layer 

thickness since 

1997 
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Visualizations of version 4.0 products (2023)

Eurasia N America
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geothermal heat flux

T(z,t)

CryoGrid permafrost model adapted for Permafrost_cci

MODIS LST + ERA-5 Downscaled ERA-5 

Landcover CCI + 
snow model, 

based on 
CROCUS

Landcover CCI
In-situ

stratigraphies

Langer et al. 2013, Westermann et al., 2017

-1km resolution
-(1980)1997-2021
-ground temperatures at 
defined depths
-active layer thickness
-permafrost extent due to 
subpixel representation of 
snow and 
landcover/subsurface 
properties
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Permafrost_cci 10m landcover products implemented

-several new classes, e.g. “dry tundra”, “moist tundra”, “wet tundra”

-significant improvement in spatial detail, 

but difficult to mask the 

transition between 

high-resolution area 

and the Landcover_cci

used further south

Improvement of snow model

and other model parts

Updates on version 5.0 products
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Version 5.0 products (2025) - Antarctica

2m ground 

temperature

2001-2010

Prototype 

product with 

large 

uncertainties



ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide  7

Permafrost extent

1997-2000

Version 5.0 products (2025) – Northern Hemisphere
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Permafrost extent

1997-2000

Version 5.0 products (2025) – Northern Hemisphere
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Permafrost extent

1997-2000

Version 5.0 products (2025) – Northern Hemisphere

Some 

known 

issues 

fixed!
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Permafrost extent

1997-2000

Version 5.0 products (2025) – Northern Hemisphere
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Permafrost extent 

uncertainty

1997-2000

Version 5.0 products (2025) – Northern Hemisphere
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Much improved representation of spatial detail in 

tundra areas, desirable to extend area in the future  

1998 2023

Version 5.0 products (2025) – Northern Hemisphere
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Change in 2m ground 

temperature 

2000s vs 2010s

Version 5.0 products (2025) – Northern Hemisphere
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Change in maximum 

annual thaw depth  

2000s vs 2010s in %

Version 5.0 products (2025) – Northern Hemisphere

Products expected online 

on the CCI data portal in 

summer/fall this year!
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Visualizations of version 4.0 products (2023)
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Visualizations of version 4.0 products (2023)

Eurasia N America
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Visualizations of version 4.0 products (2023)

2m ground 

temperature

difference from 

2000-2009 average

Permafrost_cci: 

Annual products for 

ground 

temperature, 

permafrost extent 

and active layer 

thickness since 

1997 
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“Static” ESA GlobPermafrost map by Obu et al. 2019


