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- Geochemical cycle
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(Zhou et al., 2021)

Terrestrial deposition: half of total annual Hg emissions to the
atmosphere from anthropogenic and natural sources
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- R0|e Of vegetation 25% over eastern North America and by
35% over boreal forests in Europa

(1eaA sad ,_w brl) uonisodap b jeNUUY

% PARCO NAZIONALE

. _Se= MUSEO DELLE
5

T '\ PARCOAMIATA




- Forest ecosystem
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Litterfall deposition:1020—-1230 Mg yr—1
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- Plant type, biome and Hg
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Atmospheric uptake 89% _
Root uptake 11% | Surface reduction and Surface adsorbed |

re-emission Hg(0) — (washable:

. Surface/cuticular

. deposition
' Hg(ll) and Hg(0)

1.6-4%)
Cuticle 4%

Upper
epidermis

Oxidation
(catalase)

Stomal = | =
uptake

Hg(0)

Palisade and
spongy
mesophyll
Vein
(vascular
tissue)

Lower
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Stomata

Stomal re-emission
Hg(0) ~30% of uptake (Zhou et al., 2021)

. __ __ __ __ __ __ __ __ __ __ __ __ __ _ __ _ __ __ _ __ _ _ _ _ _ __ _ _ _ __ __ _ __ _ __ _ __ _ __ _ __ __ _ __ __ __ _|

1 PARCO NAZIONALE
{',- MUSEO DELLE

Rimondi et al., 2025 | \PARCOAMIATA



Atmospheric uptake 89%
Root uptake 11%

+
o Unknown transporters

Translocation Heartwood
Hg(ll) (OR), |
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D Bark

Hg0 sequestred to form Hg organo-species & nano B-HgS:
barks are not passive surfaces for Hg!
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Plasma membrane

Citrate /Soil particle

Malate
Other root exudate Hg?* in the soil medium

(Zhou et al., 2021)

‘.-' PARCO NAZIONALE
. _So= MUSEO DELLE
R

Rimondi et al., 2025 | .. { { PARCOAMIATA



B Litterfall

(a) I Residual [ HCI soluble [ HOACc soluble (b) I Residual [ HClsoluble [l HOAC soluble
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- Deforestation a)

Amazon rainforest: 29% of the
total Hgoland sink worldwide:

Ralnforest Savannah

b) Total dep

L rer— m
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Hg® dry dep velocity (cm s71) Hg° dry dep veIocuty (cm s‘l)

(Feinberg et al., 2022)

_ Savannization: more Hg to
) . oceans
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B \Vildfires

» Forests provide a very good ecological service
(trasforming HgO to HgS);

» HgS is fraslocated from trees 1o soils (plant
senescence — littertall)

» HgS in solls 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
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@® Rischio molto alto @ Rischio molto estremo

At

Huffpost, 15 agosto 2025
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elaborazione BBC su dati Copernicus, ECMWF/FWI 29 Luglio 2025 - 17412
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Which are Hg emissions from
a Hg-mining areae

@ Sampling sites
Study area

x Past mining sites

1 Beech forests

[ Chestnut forests/groves

B P. nigra forests

[ Mixed forests
(broadleaved, needleleaf)

S1=pure (pine)

S2, B1=mixed (pine,
chestnut)
S$3,54,S5,B2 = pure
(beech)
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B Biomass (kg/ha)
Byoog =0 Db Hc T

2 Boai =a (D2 HP

/g\# 3 Beoves =0 Db He 7

% ‘ H =tree height;
* D =frunk diameter at 1.5m

height;

* ‘ * L=allitude;
* q, b, ¢, f=specific coefficients

ﬁ ﬁg i *t @ .‘é"rrees sampled for
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Wood

. : (3/trees per
- [Hg] in biomass 3 frees)

3 Soils (Top & sub) + 1 Tree barks
litterfall

P -

Three species
(Pinus,
Chesinut,
beech)




B soil (iitterfall )mass Hg
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a) barks b) leaves/needles
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- Litterfall & soils
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b) top soil
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- plant biomass
- litterfall
- top soil
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- Fire severity

Wildfire scenario Burn severity Description Burned components

surface wildfire light The litterfall is charred, but the underlying organic soil and the litterfall
plant parts are unaltered

crown wildfire moderate The litterfall is completely burned and the fire involves also the litterfall and plant biomass
canopy trees
ground wildfire high Litterfall and plant biomass burn for a prolonged period of litterfall, plant biomass and top-soil

time, so the heat reaches the deep organic soil layer.

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
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Appennino Pistoiese: 32-55 g/ha

1. Ground-
wildfires

2. Topsaoll

3. Incomplete
combustion
(50%)

520 ha of

burned forest in
40 years: 88-548
kg of Hg; 7 kg/y
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B Valle del Paglia

Mt
-
Paglia R. Bas

ﬁmdirenansan
Sea.

Riparian trees in mercury contaminated riverbanks: An important resource

for sustainable remediation management

Guia Morelli ®, Francesco Ciani™ , Claudia Cocozza®, Pilario Costagliola ", Cesare Fagotti 4
Rossella Friani ¢, Pierfranco Lattanzi®, Rosarosa Manca ”, Alessio Monnanni ”,

Alessia Nannoni ”, Valentina Rimondi "

Soil release: 13 kg/ha (mean)

[] Study area

— Hg-impacted area certain limit

=+ Hg-impacted are uncertain limit

@ Soil sample (Hg <1 mg/kg)

@ Soil sample (Hg =1 mg/kg)

A\ Stream sediment sample (Hg <1 mg/kg)
A Stream sediment sample (Hg =1 mg/kg)
Flood hazard area



B Mediterranean Hg budget

Point Rivers Volcanoes + 67.5* 11 () Rivers
sources +SGD forest fires (<0.1) S
u \\ £ e Atmosphere \ |l +SGD
\ \ £ o
& 2.8(?) 2.3+2.1(0.1) 37.7 (0.4) 3.7+3.8 (0.1) 1.1(?)
2 S > 2.5 e 0.3 — 5‘.'2
S i 6(0.8) +——s > (¥ (2 (0.2)
Q
‘g’ Western Mediterranean Eastern Mediterranean Black Sea
= . 280 (103) Mg 400** (46) Mig 345 (74) Mg
T X MAW 30 (3) Mg MAW 30 (3) Mg
£ 4.5 (1.4) LIW 90 (60) Mg LIW 120 (32) Mg - — 0.2 (<0.1)
g WDMW 160 (40) Mg EDMW 250 (11) Mg : :
/15-, (<0.1) ?.(?) X 2 7/ ( ?) 0.3‘ .(<0'1) .
/
7 ‘ 3.6 (<0.1) 3.2(<0.1) ] |
Tectonic Abyssal a2 : ? 1.6 0.8
Erosion ? sediments o1 L Shelf sediments o2 (<0.1) (0.2)

Cossa et al., 2022
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ScienceBrief

keep up with science

Climate Change Increases the Risk of Wildfires

ScienceBrief Review January 2020

Matthew W. Jones !, Adam J. P. Smith !, Richard Betts 23, Josep G. Canadell 4, . Colin Prentice ® , and Corinne Le Quéré !
1 Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of East Anglia (UEA); 2 Met Office Hadley Centre, Exeter; 3 College of Life and
Environmental Sciences, University of Exeter; 4 CSIRO Oceans and Atmosphere, G.P.O. Box 1700, Canberra, ACT 2601, Australia; 5 Department of Life Sciences and

Leverhulme Centre for Wildfires, Environment and Society, Imperial College, London.

This ScienceBrief Review is part of a collection on relevant to inform the COP26 climate conference to be

held in Glasgow (2021).
Time stamp: Published 14 January 2020. The evidence reviewed was published between 16 March 2013 to 12 January 2020. Search keywords used for

the ScienceBrief Review: “Climate Change” AND “Fire” (also “Fire Weather” OR “Fire Danger”)

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

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