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Earth
Sciences
at BSC
Environmental modelling and
forecasting with particular focus
on weather, climate and air
quality

Raleigh, April 3, 2023

MEAS SYMPOSIUM
THE IRON CYCLE IN A CHANGING CLIMATE AT THE BARCELONA
SUPERCOMPUTING CENTER



Dust 
Emissions

Atmospheric
 processing

Fe->Soluble-Fe
Combustion

Emissions

Atmospheric 
Transport

H⁺ 

OXL²⁻ Fe

CO₂ 
Glacial 

SedimentsFluvial
Sediments

Fe

Fe

hv

THE IRON CYCLE

Upwelling

Marine Biota

N₂ 

Bioavailable Fe

Scavenging

hv

3Raleigh, April 3, 2023

MEAS SYMPOSIUM
THE IRON CYCLE IN A CHANGING CLIMATE AT THE BARCELONA
SUPERCOMPUTING CENTER



3-Iron
PRE-
INDUSTRIAL

PRESENT FUTURE

SSP1-2.6

SSP2-4.5

SSP3-7.0

In
cr

ea
se

 in
 m

iti
ga

tio
n

st
ra

te
gi

es

4

Earth System Model (ESM)

Scenarios
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3-Iron

Work planned
for my visit at 

Douglas
Hamilton

MIMI (CAM5)
Hamilton et al., 2019Myriokefalitakis et al., 2022

&

observations, 
projections of climate,
 socioeconomic parameters 
changes in vegetation distribution
changes in fuel loads

New CMIP6 fire
emission scenarios 
integrating information from:

New soluble Fe deposition fields for the future 
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Reliable wildfire projections remain highly uncertain and
challenging, primarily because the state-of-the-science ESMs
are still limited in characterizing the human-vegetation-fire-
climate feedback
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+ Effects on
oceanbiogeoc

hemistry ?
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