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• Air pollution issue

• Moss bag biomonitoring

• Urban area studies (Belgrade, Serbia)

• Agricultural area studies (Serbia)

• Final remarks: urban vs. agricultural scenario
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Air pollution issue

• The overcoming of the issue requires: 1) continuously assessment of 

the environmental impact and 2) concomitantly upgrade of 

regulations and policies (EEA, 2017)

“There is nothing so substantial like breathing fresh and clean air.” 3 of 18

No attention to agrichemical-originated

air pollution!!!



Urban areas → around 3% of the Earth`s surface
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Agricultural areas → ≈ 26% of the Earth`s surface 
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Moss bag biomonitoring − brief history

• At international level, ‘passive 

contaminant sensor device’ 

(EP3076171-A1; WO2016156443-A1, 

Patent, 2016) 

“There is no better indicator for the state of a species or a system, than that species or system itself.”

•• In Finland, the moss bag technique is 

nationally standardised (SFS 5794, Finnish 

Standards Association 1994)

• Ares et al. (2012). Review 

• Goodman & Roberts, 1971…
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Analysis:

• Up to 50 elements were determined −

potentially toxic major, minor and trace elements 

+ rare earth elements (REEs)

• Moss samples were analysed by ICP-OES/ICP-MS, 

INAA 

Moss bag biomonitoring − our research…

• Since 2005 until now…
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Moss bag biomonitoring − tested parameters

• Selection of the moss species

• The optimal moss bag exposure period:

15 days up to 6 months

• Vitality of moss in bags and influence on the 

pollutant accumulation

• Moss biomonitoring vs. regulatory monitoring

Sphagnum 

girgensohnii

Hypnum 

cupressiforme

vs.

DRY MB

WET MB

BD

DRY MB
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Our research: 2005−2009

• Dry vs. wet moss bags 
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• Moss bags vs. bulk deposition

• Moss bags vs. exposure time
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2011−2015: Moss bag biomonitoring in urban 

microenvironments and over the Belgrade city

street 

canyon

city tunnel

crossroad

airportbotanical garden

summer study−160 sites

winter study− 22 sites
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8

9
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Conclusions

• Street canyons: 

decrease or increase of element concentrations with 

height depending of street geometry and 

thermal/dynamic-induced vortexes
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• City tunnel: 

decrease or increase of element concentrations along 

the tunnel; and with prolongation of moss exposure time 0
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• Street study: 

decrease of element concentrations from crossroads to 

two- and one-lane streets
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airport

Conclusions

• Airport study:

increase of the element concentrations from the runway 

sampling sites over the auxiliary runway to the parking lot
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• Botanical garden study − background air pollution:

moss trace element concentrations were markedly lower 

within the garden than in surrounding street ambient 

(street study)
botanical garden
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• Metropolitan study (winter):

mosses point to higher air pollution during the heating 

season than in the preceding summer.

Conclusions

• Metropolitan study (summer):

mosses differentiate high, moderate- and low-pollution 

land use classes in the city.

city park

Sphagnum 

girgensohnii
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2014-2017: Moss bag biomonitoring in agricultural 

(vineyard) area (Serbia)

conventional vineyard

organic vineyard
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Conclusions 

• Conventional vineyard study:

moss bags testify about different agrochemical treatments 

during the grapevine season; there were no significant 

differences between the sites along the parcel transects 
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Final remarks about moss bag biomonitoring

• Small-scale spatio-temporal 

differences in airborne 

element concentrations 

• Moss bag exposition should 

be 2 months

• Both moss species Sphagnum girgensohnii and Hypnum 

cupressiforme can be used for biomonitoring, but not 

interchangeable, except for Cu, Cr and Sb

• Sphagnum girgensohnii is more sensitive to spatio-

temporal changes in airborne element content

Urban area Agricultural ambient 

• Temporal differences in 

airborne element 

concentrations

• Moss bag exposition 

should be 6 months
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Thank you for attention !!!

Contact details:

mira.anicic@ipb.ac.rs

Environmental Physics Laboratory

http://www.envpl.ipb.ac.rs/

mailto:mira.anicic@ipb.ac.rs
http://www.envpl.ipb.ac.rs/

