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Background: Mongolia’s permafrost degradation 

Lin et al., 2017

Permafrost is one of the major sink of 

terrestrial Greenhouse gases (GHG as CO2 

and CH4)

GHGs emissions from permafrost play an 

important role in driving global warming

This feedback can accelerate climate change

But the magnitude of the CO2 and CH4 

concentrations  in different permafrost zones 

in Mongolia and their impact on climate 

change remain uncertain. 

Permafrost Carbon Cycle

Why is study on Greenhouse gas emissions from permafrost important?

Permafrost contains GHG (CO2 and CH4) 
1450-1600 Pg 



Background: Mongolia’s permafrost degradation 

This study (1) examined the permafrost conditions from 2010 to 2017; (2)

analyzed the CO2 and CH4 concentrations based on GOSAT satellite data; and

(3) explored the possible relationships between permafrost conditions and GHG

concentrations.
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Data and Method: GOSAT satellite and station datasets

Comparisons of remote sensing data for near-surface CO2 and CH4

concentrations (from GOSAT), mean annual air temperature (MAAT,

fromERA5), and the field monitoring data. The CO2 and CH4 concentrations

were monitored at the UUM, and the MAAT data were monitored at the

Undurkhaan meteorological station.

CO2

CH4

Ulaan Uul Station

GOSAT LB4 data Method

Data validation



Highlights & results : CO2 and CH4 concentrations between 2010 - 2017

• Air temperature showed significant 

warming trend in Mongolia during 2010 –

2017. 

• Permafrost exhibited rapid degradation, 

and the active layer is increasing fast. 

• Near-surface CO2 and CH4 

concentrations in Mongolia increased 

remarkedly. 

• Greenhouse gases concentrations showed 

different changing.

Seasonal variations of CO2 and CH4

The near-surface CO2 & CH4 concentrations, MAAT and their changing rates from 2010 to 2017. 



Highlights & results : CO2 and CH4 concentrations between 2010 - 2017


