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the Earth’s surface with a certain thickness



IPCC Special Report on the Ocean and Cryosphere in the Changing Climate, 2019

1 Climate change drives cryosphere retreat 

IPCC Special Report on the Ocean and Cryosphere in the Changing Climate, 2019
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Anthropogenic and natural sources of Hg 

accumulate in cryospheric environments. These 

Hg will be remobilized as cryosphere meltdown, 

affect regional and global Hg cycles.
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1 Hg cycling impacted by cryosphere change
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X. Li et al. 2008, Global and Planetary Change
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Dou X. et al. 2023, Remote sensing 

1 Cryosphere of  high altitude areas in China
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The Tibetan Plateau The Tibetan Plateau The Tibetan Plateau



Yao et al., 2022,  Nature Reviews Earth & Environment

1 Rapid cryosphere change influence the hydrology  
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1 Studies of mercury in the cryosphere environment in China
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Nam Co Basin
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Nam Co Station
Glacier-fed river 
Snow/Permafrost
-fed river 

 High elevation: 4718 m
 Second largest: 1920 km2

 Different supply types 
 High evaporation
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2 The Nam Co Basin
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3 Spatial and temporal trends of Hg in river water
Decreasing Hg concentration from 
upstream to downstream 

Hg concentration regulated by runoff

10
Sun et al., 2017, Environmental Pollution

Glacier-fed river 
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Snow/permafrost-fed river

3 Spatial and temporal trends of Hg in river water

Increasing Hg concentration from 
upstream to downstream 

Hg concentration regulated by runoff



THg and MeHg in river system showed the highest concentration during July and May respectively

3 Spatial and temporal trends of Hg in river water
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3 Factor influence the Hg concentration in different river
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The basin area and glacier coverage 

are main factors influence the Hg 

concentration in river water
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3 Spatial and temporal trends of Hg in nearshore lake water
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3 Spatial and temporal trends of Hg in nearshore lake water

South—
Glacier fed 

West— North— East—

THg in nearshore lake water showed the highest value in the south side which fed by glacier meltwater



3 Spatial and temporal trends of Hg in nearshore lake water
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THg in nearshore lake showed the highest concentration during July

The seasonal variation of MeHg was not significant, but average the value of MeHg in nearshore lake 

water are higher than that in river water



3 The Nam Co Basin
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Deposition

Glacier melt release

Land-air exchange

Runoff export

Deposition

Lake emission

Although Hg through directly glacier release is less, glacier and permafrost-fed runoff contribute 

significantly amount of Hg into downstream lakes.

Nam Co lake as week Hg source



4 Conclusion

 Hg in Glacier-fed river and permafrost-fed river have different spatial pattern

 The basin area and glacier coverage are main factors influence the Hg 

concentration in river water

 Hg in the river water and nearshore lake water have the same seasonal pattern, 

showed higher concentration during July which is the most intense melting season.

 Melting glaciers and permafrost could increase the release of Hg, and increase the 

input of Hg into Lake water in the future.



Thanks for your attention!

Email: limingyue@itpcas.ac.cn
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