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Abstract

The Arctic region is a region where permafrost is widely distributed. The analysis of permafrost
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degradation in the Pan-Arctic region is of great significance for the prediction of global climate
change, and the analysis of vegetation types and coverage. Nowadays, with the rapid development
of industry and technology, the trend of global warming is becoming increasingly obvious, which
may accelerate the degradation of permafrost on Earth. Moreover, permafrost is easily affected by
air temperature, and the active layer of permafrost is different with different vegetation types.
This study is based on MODIS (Moderate Resolution Imaging Spectroradiometer) data (MCD12Q1
and MCD12C1 products) to study the active layer thickness in the pan-Arctic region. The results
show that the thickness of active layer in the Arctic region is latitudinal and zonal, and there is a
great relationship between the global warming and the increase of active layer thickness, and the
thickness of active layer is different for different vegetation types (forestland is the highest, shrub
is the lowest). The results are of great help to understand the pattern of frozen soil freeze-thaw in
the northern hemisphere, and can provide effective support for the protection of resources and
environment in the frozen soil region.
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Figure 1. Annual mean permafrost active layer thickness changes in all perma-
frost regions from 2001 to 2016
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Figure 2. Relationship between annual mean air temperature and the thickness
of permafrost active layer
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