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Background

 Air pollution is a major health problem through exposure to ambient (outdoor) air pollution and airborne particles (PM).

* Airborne contaminants can have natural (wind-blown mineral dust) and anthropogenic (road traffic, industrial activities, domestic cooking and heating
origins (Hoffmann et al., 1999; Petrovsky & Ellwood, 1999; Knab et al., 2001; Jordanova et al., 2010).

» Vegetation acts as a natural collector of these particles, called a biocollector (Verosub & Roberts, 1995).

 Leaves and tree bark are effective passive pollution collectors, as they provide a large surface area for trapping particles.

» Biomonitoring via the magnetic properties of tree leaves has been suggested by several authors as a good approach to measure pollution levels in cities
with good spatial and temporal coverage (e.g. Matzka and Maher, 1999; Mitchell et al., 2010; Jordanova et al., 2010; Kardel et al., 2011).

 Magnetic methods have the advantage of being fast, easy to implement, inexpensive and non-destructive, allowing the processing of many samples,
facilitating the spatialisation of contamination. This makes them a promising complementary technique to specialised monitoring stations.

« Magnetic properties include magnetic susceptibility and isothermal saturation magnetisation.

 The use of vegetation as a monitor of air pollution also has the advantage of proposing participatory science schemes (NanoEnvi-Toulouse project,
AirGeo-Belmont Forum) based on the human-nature relationship, thus limiting possible "eco-anxiety" effects and enhancing the effect of vegetation
(Great Green Wall type programme).

Material et methods:

The two main objectives of the project are: Magnetic data will be acquired on the plant samples in order to assess

1- to develop a methodology using plants as collectors to spatialise and | [N¢ concentrations of magnetic minerals (iron oxides). In particular,
it irb ticl magnetic susceptibility and isothermal remanent magnetisation (IRM)
Monitor airborne particies will be measured. Magnetic susceptibility is a measure of the

2- to characterise and identify geochemical and magnetic signatures of magnetic response of a material to an external magnetic field. The
both anthropogenic and natural sources of particles. necessary equipment (kappabridges) is available in France (Toulouse)

This d | t of bi tor | . ,[ imate th e of tat and Portugal. The GEt laboratory (Toulouse) has recently acquired an
'S development O LIOMONTIOTNG aiso aims 16 esimate e 1016 of VeGELalion| — agico KLY-5 kappabridge, which has increased sensitivity and allows

in the capture and retention of particles at the local (city) and regional scales.| ihe simultaneous acquisition of real and imaginary magnetic
Our objective is to test different types of vegetation (leaves and bark) as| susceptibility. —This offers the advantage of detecting

recorders and sequesters of particles. superparamagnetic particles, allowing the tracing of nano-sized
particles, known to have the greatest impact on health. Remanence

T4 . (MRI) is acquired by exposing a sample to a magnetic field at room

w temperature. The resulting coercivity spectra allow the identification of

— magnetic grain populations (size and composition) that serve as a

* 40 bark samples (mainly Eucalyptus) specific signature of a particle source. The equipment is available in

« The magnetic susceptibility varies between -6.4 10-° and 1.9 108 m3.kg* laboratories in France and Portugal. Geochemical data will be
» The highest values are measured in the bark of trees located near a measured on samples selected from the magnetic measurements.
motorway. After digestion, the contents of major and trace elements (especially

metals) will be acquired by ICP-MS.
EXposure

OHMi gradient Conclusion:
Anthropised

Site (industrial, | |
motorway...) particles by plants will allow to:

Estarreja The estimation of the capture of ambient air

- propose easy-to-implement biomonitoring

methods,
Blosensor L .
- propose passive biosensors for areas without
OHMi producer : .
S vegetation and set up participatory processes
Téssékeré Desert
iInvolving local stakeholders in the long term,
exposure
. 28 samples (various species including Balanites aegyptiacaand Acacia) -~ and estimate the role of vegetation in the
* Magnetic signature strongly impacted by the eolian contribution due to . . . . .
the input of high coercivity magnetic minerals retention of airborne particles in different
(hematite and goethite type). .
« Estimation of magnetic parameters in progress environments.
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