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Geochemical cycle

(Zhou et al., 2021) 
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Terrestrial deposition: half of total annual Hg emissions to the 
atmosphere from anthropogenic and natural sources



Role of vegetation
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25% over eastern North America and by 

35% over boreal forests in Europa
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Litterfall deposition:1020−1230 Mg yr−1



Plant type, biome and Hg
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(Zhou et al., 2021) 



Leaf

Rimondi et al., 2025 |

(Zhou et al., 2021) 



Bark
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(Zhou et al., 2021) 



Bark

Hg0 sequestred to form Hg organo-species & nano β-HgS: 
barks are not passive surfaces for Hg!
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(Bardelli et al., 2002)



Roots
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(Zhou et al., 2021) 



Litterfall

litter dynamics in the internal forests stabilized the mercury in organic soils during litter 
decomposition….

(Zhou et al., 2018) 
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Deforestation

Amazon rainforest: 29% of the 
total Hg0 land sink worldwide: 

(Feinberg et al., 2022) 
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Savannization: more Hg to 
oceans



Wildfires

 Forests provide a very good ecological service 

(trasforming Hg0 to HgS);

 HgS is traslocated from trees to soils (plant

senescence → litterfall)

 HgS in soils is (theoretically) less geoavailable than

other Hg species

Wildfires can re-emit this Hg back to the atmosphere 

through combustion of plant biomass and thermal 

volatilization from soils

Rimondi et al., 2025 |



Wildfires

Baldwin et al., 2024; ES&T 58, 14396-14409
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https://www.ispionline.it/it

Greenpeace, 2 agosto 2025

Huffpost, 15 agosto 2025

Repubblica, 26 luglio 2025



Which are Hg emissions from 

a Hg-mining area?
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S1= pure (pine)

S2, B1= mixed (pine, 

chestnut)

S3,S4,S5,B2 = pure 

(beech)



Biomass (kg/ha)

Bwood =a Db Hc Zf

Bbark =a (D2 H)b  

Bleaves =a Db Hc Zf

H =tree height;
D =trunk diameter at 1.5 m
height;
Z =altitude;
a, b, c, f =specific coefficients
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3 trees sampled for 

biomass



3 Soils (Top & sub) + 1 
litterfall

Tree leaves

Top soil ≈ O-horizon

Tree barks

Wood 
(3/trees per 
3 trees)

Three species

(Pinus, 

Chestnut, 

beech)

[Hg] in biomass



Soil (litterfall )mass Hg

D₁₅₀=soil thickness (m)

[Hg] =concentration of Hg in
the soil (μg/kg);

ρ =soil density (kg/m³);

A =area (m²);

g/m2
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pine chestnut

beech



Litterfall & soils
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Hg mass/ha
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>95% Hg 

stored in 

soils



Volatilization of most Hg compounds (inluding sulphides) occurs between 150°C and 350°C. 
Heat penetration in soils depends on organic matter content, fire temperature, and thermal
conductivity, which are in turn influenced by soil moisture, bulk density, and texture 

Fire severity
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Hg emissions Monte Amiata: 170 -1053 g/ha
Appennino Pistoiese: 32-55 g/ha

1. Ground-
wildfires

2. Topsoil
3. Incomplete 

combustion
(50%) 
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520 ha of 

burned forest in 

40 years: 88-548 

kg of Hg; 7 kg/y



Valle del Paglia

Soil release: 13 kg/ha (mean)



Mediterranean Hg budget 

Cossa et al., 2022
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The Mediterranean region is one of the ”hot-spots” of climate 

change (Giorgi 2006). In this area, wildfires have a significant impact, 

with about 50’000 fires burning 400’000 hectares every year on 

average 
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Good management!

https://link.springer.com/article/10.1007/s10584-014-1183-3#ref-CR8
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