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Hg cycling and health impacts

Atmosphere:
4400 (4
0 (450%) Net Hg? evasion
600 1000 Deposition Deposition 3400
to land/ to oceans (2900-4000)
freshwater (250%)

Biomass
burning

‘ 7
. Soiland : '
Get.)genlc E vegetation w
. N . - Anthropogenic

| CONVENTION
UNEP ON MERCURY

Organic soils: 150 000 (15%) i Surface ocean: 2600 (230%)

Mineral soils: 800 000
Intermediate waters:
120 000 (25%)
Anthropogenic Hg masses (t) and fluxes (t/y)

|eAowi apiJed |

Natural Hg masses (t) and fluxes (t/y) Deep waters:
190000 (12%) 1

Net vertical transport

- Re-emission/Re-mobilization (natural and legacy Hg, t/y)

(%)  Percentage increase in mass due to human activities Geogenic

UN Environment (2019) L@E& oo

29 September




Outline

O Drivers of atmospheric Hg seasonality
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Drivers of atmospheric Hg seasonality in the NH
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Drivers of atmospheric Hg seasonality in the NH
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Drivers of atmospheric Hg seasonality in the NH
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Trend in vegetation activity

LAl anomalies (m2m=2)
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O Impacts of vegetation Hg assimilation



Using machine learning to predict vegetation Hg assimilation

O Large uncertainties still exist: 1200~3200 Mg yr'
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Using machine learning to predict vegetation Hg assimilation

Four candidate machine learning algorithms:
O Support vector machine

O K-nearest neighbor

O Gradient boosting decision tree

O Random forest




Global Hg in foliage predicted by machine learning
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Global Hg in foliage predicted by machine learning
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Global Hg in foliage predicted by machine learning
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O Impacts of Hg emissions from biomass burning



Large uncertainties in emission estimates from global wildfires

emissions (2000)

References Periods Regions Hg emissions

Friedli et al. (2009) 1997-2006 Globe 680 Mg
Kumar et al. (2017) 2000-2050 Globe 612 Mg T

Shi et al. (2018) 2001-2017 Tropics 497 Mg
Huang et al. (2011) 2000-2007 China 27 Mg
Chen et al. (2013) 2000-2010 China 6 Mg

Xu et al. (2023) 2000-2019 China 172.6 kg

Cinnirella et al. Mediterranean,

1990-2003 2.2,13 Mg
(2006) Russia
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New estimate of Hg emissions from global wildfires
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Seasonality of Hg emissions from global wildfires

Hg emissions (Mg)
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Impacts of the increasing vegetation activity
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Potential impacts of increasing vegetation assimilation and
biomass burning emissions
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O Conclusions



Conclusions

O Vegetation assimilation and biomass burning made important contributions to
atmospheric Hg seasonality across diverse temperate regions

O Global total in foliar Hg pools reaches 4561.3 Mg, and annual foliar assimilation ranges from
2268.5 to 2727.0 Mg yr-'. Increasing foliar biomass during the last 40 years potentially
contributes to the increase of 7~9 Mg yr-! for foliar Hg assimilation.

O Hg emissions from global wildfires in 2015 are estimated to be ~70 Mg. Increasing foliar Hg
pools potentially contributes to the increase of 0.22 Mg yr-! for the emissions.

O Different periods of these impacts, derived from vegetation greening, may potentially
intensify atmospheric Hg seasonality, which needs more studies.
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