Table S1 A summary of species or groups of organisms used as biomonitors for atmospheric heavy metals, detailing the countries studied, number and types of heavy metals detected, methods of heavy metal analysis, and references.
	Plant 
species
	Group of organisms
	Countries studied
	Number of heavy metals detected
	Methods of heavy metal analysis
	Types of heavy
metals detected
	Reference

	Hylocomium splendens
	Bryophytes
	Norway
	33
	INAA, AAS, ICP-ES, ICP-MS
	Cd, Cr, Ni, Pb, Cu, Zn, Fe, Mn, and others
	Steinnes et al. (1993)

	Pleurozium schreberi, Hylocomium splendens
	Bryophytes
	Poland
	8
	Biomonitoring
	Cd, Cr, Ni, Pb, Cu, Zn, Fe, Mn
	Grodzińska et al. (1990)

	Pleurozium schreberi, Hylocomium splendens
	Bryophytes
	Poland
	8
	Biomonitoring
	Cd, Cr, Ni, Pb, Cu, Zn, Fe, Mn
	Miller et al. (1990)

	Hylocomium splendens
	Bryophytes
	Norway
	Multi-element
	Multi-element moss survey
	General focus on heavy metals and atmospheric deposition elements
	Steinnes (1995)

	Epiphyte lichens
	Lichens
	Italy
	-
	Bioaccumulators, observation
	Primarily heavy metals from vehicle traffic and industry
	Frigoli and Quartieri (1999)

	Hylocomium splendens, Pleurozium schreberi
	Bryophytes
	Norway
	48
	Wet deposition, regression analysis
	V, Fe, Co, As, Y, Mo, Cd, Sb, Ce, Sm, Er, Tl, Pb, and others
	Berg and Steinnes (1997)

	Hylocomium splendens
	Bryophytes
	Norway
	3
	Correlation analysis
	Ca, Cd, Mg, Pb, Cu
	Økland et al. (1999)

	Hylocomium splendens
	Bryophytes
	Norway
	38
	INAA (epithermal neutrons)
	Cr, Fe, Mo, Sr, Se, Zr, Re, Hf, Ta, Th, U, V, Mn, Co, Cu, Zn, As, Sb, and others
	Frontasyeva and Steinnes (1995)

	Pleurozium schreberi
	Bryophytes
	Poland
	33
	INAA, AAS
	A1, C1, Sc, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, and others
	Grodzińska et al. (2003)

	Hylocomium splendens, Pleurozium schreberi, Eurhynchium angustirete
	Bryophytes
	Lithuania
	7
	Concentration analysis
	As, Cd, Cr, Mn, Pb, V, Zn
	Čeburnis and Steinnes (2000)

	Hypnum cupressiforme, Scleropodium purum, Pleurozium schreberi and Hylocomium splendens
	Bryophytes
	France
	14
	Instrumental Neutron Activation Analysis (INAA), ICP-MS
	As, Cd, Cr, Cu, Fe, Hg, Pb, Ni, V, Zn, Ba, Ce, Cs, La
	Ayrault et al. (2002)

	Hypnum cupressiforme, Pleurozium schreberi, Scleropodium purum
	Bryophytes
	France
	36
	INAA, ICP-MS
	Al, As, Co, Cs, Fe, La, Mn, Rb, Sc, Sm, Cl, Mn, Pb, Sb, Zn, and others
	Galsomiès et al. (2003)

	Hypnum cupressiforme, Scleropodium purum
	Bryophytes
	Spain
	9
	Flame Atomic Absorption, Atomic Fluorescence Spectrophotometry
	Al, As, Cr, Cu, Fe, Hg, Ni, Pb, Zn
	Fernández et al. (2002)

	Plegiothecium denticulatum
	Bryophytes
	India
	4
	Not specified
	Mn, Ni, Pb, Zn
	Gupta and Gupta (2001)

	Pinus sylvestris L. (Bark)
	Gymnosperms
	Germany, Norway, Poland, Russia
	5
	Multivariate statistics, Cluster and Factor analysis
	Various heavy metals, sulphate, nitrate, ammonia
	Schulz et al. (2000)

	Moss (unspecified species)
	Bryophytes
	Lithuania
	2
	Semi-empirical model, Emission data and Moss uptake
	Ni, V
	Čeburnis et al. (2002)

	Pleurozium schreberi, Pseudoscleropodium purum, Rhytidiadelphus squarrosus
	Bryophytes
	Romania
	31
	ENAA, FAAS
	Pb, As, Cu, Cd, Na, Mg, Al, Ti, Fe, Zn, and others
	Culicov et al. (2002)

	Cetraria islandica, Evernia prunastri, Ramalina farinacea
	Lichens
	Germany, Italy, Romania
	15
	INAA, Energy Dispersive X-ray Fluorescence Analysis (EDXRFA)
	As, Br, Ca, Co, Cr, Cu, Fe, K, Mn, Ni, Pb, S, Sb, V, Zn
	Cercasov et al. (2002)

	Hypnum cupressiforme
	Bryophytes
	Turkey
	6
	Not specified
	Cr, Cd, Pb, Fe, Ni, Mn
	Acar (2006)

	Evernia prunastri
	Lichens
	Italy
	Not specified
	Not specified
	Not specified
	Frati et al. (2005)

	Parmelia sulcata
	Lichens
	Ghana
	6
	Thermal Neutron Activation Analysis
	Al, Cr, Mn, Fe, Ti, Th, V
	Nyarko et al. (2006)

	Horse chestnut, Linden leaves
	Angiosperms
	Serbia
	3
	Bioaccumulative properties
	Cu, Pb, Cd
	Tomašević et al. (2004)

	Pleurozium schreberi
	Bryophytes
	Czech Republic
	36
	Moss Monitoring Techniques
	Ag, As, Cd, Cu, Hg, In, Pb, Sb, Zn, Al, As, Be, Ce, Cr, Fe, Ga, La, Li, Nd, Pr, Sc, Th, U, V, Y, Cs, Rb, Tl, Mo
	Sucharová and Suchara (2004b)

	Pleurozium schreberi (Brid.) Mitt., Hylocomium splendens (Hedw.) B.S.G. and Scleropodium purum (Hedw.)
	Bryophytes
	Austria
	Not specified
	Moss Analysis
	Varied based on industrial sites
	Zechmeister et al. (2004)

	Spinacea oler- acea, Lactuca sativa, Cichorium endivia, and Valerianella locusta
	Angiosperms
	Belgium
	2
	Bioaccumulation Analysis
	Cd, Pb
	De Temmerman and Hoenig (2004)

	Moss
	Bryophytes
	Netherlands
	Not specified
	Factor-Analytical Methods
	Not specified, linked with health data
	Wolterbeek and Verburg (2004)

	Hypogymnia physodes
	Lichens
	Russia
	4
	MC-ICP-MS, Pb Isotope Analysis
	204Pb, 206Pb, 207Pb, 208Pb
	Spiro et al. (2004)

	Hylocomium splendens, and Pleurozium schreberi
	Bryophytes
	Latvia
	7
	National Survey, Temporal Trends
	Cd, Cr, Cu, Pb, Ni, V, Zn
	Nikodemus et al. (2004)

	Hypnum cupressiforme, Hylocomium splendens, Brachytechium salebrosum, B. rutabulum
	Bryophytes
	Romania
	40
	NAA, AAS
	As, Cd, Cu, Ni, V, Zn and others
	Lucaciu et al. (2004)

	Evernia prunastri
	Lichens
	Italy
	5
	Microwave Digestion, GF-AAS
	Pb, Cd, Cr, Cu, Zn
	Conti et al. (2004)

	Tillandsia capillaris, T. permutata, T. tricholepis, and T. retorta
	Angiosperms
	Argentina
	6
	Total atmospheric deposition, foliar damage index
	Pb, Ni, Fe, Zn, Cu, S
	Wannaz and Pignata (2006)

	Hypogymnia physodes (L.) Nyl.
	Lichens
	Slovenia
	4
	Atomic absorption spectrophotometry
	Zn, Pb, As, Cd
	Poličnik et al. (2004)

	Hypnum cupressiforme, Pleurozium schreberi, Dicranum scoparium, Polytrichum piliferum
	Bryophytes
	Portugal, Netherlands
	13
	Plant digests analyzed by various statistical methods
	Al, Ba, Ca, Cr, Fe, K, Mg, Mn, Ni, Sr, V, Zn, Pb, Cu, Cd
	Samecka-Cymerman et al. (2005)

	Lolium italicum, Festuca arundinacea
	Angiosperms
	Italy
	3
	Active biomonitoring, plant age influence on data
	Cd, Cr, Ni
	Caggiano et al. (2005)

	Pleurozium schreberi
	Bryophytes
	Czech Republic
	36
	Element content determination via bioindication
	Al, Ce, Co, Ga, La, Li, Pr, S, Th, U, V, Y, and others
	Sucharová and Suchara (2004a)

	Hylocomium splendens, Pleurozium schreberi, Dicranum sp.
	Bryophytes
	Slovakia (Carpathian Mountains)
	39
	Instrumental Neutron Activation Analysis (INAA), Atomic Absorption Spectrometry, Elemental Analyzer
	As, Cd, Cu, Hg, Pb, Fe, Zn, Cr, Mn, V
	Maňkovská et al. (2008)

	Hypnum cupressiforme
	Bryophytes
	India (Mussoorie)
	4
	Active Monitoring (Moss Transplantation), Metal Precipitation Analysis
	Cu, Zn, Cd, Pb
	Saxena, Srivastava, et al. (2008)

	Rhodobryum giganteum, Hypnum cupressiforme
	Bryophytes
	India (Garhwal Hills, Uttaranchal)
	4
	Passive Monitoring (Moss Sampling), Metal Precipitation Analysis
	Cd, Zn, Cu, Pb
	Saxena, Singh, et al. (2008)

	Pleurocarpous mosses
	Bryophytes
	Turkey (Düzce)
	7
	Wet Digestion, Graphite-Furnace Atomic Absorption Spectrometry (AAS)
	Fe, Pb, Cu, Co, Cr, Ni, As
	Uyar, Ören and Ince (2007)

	Pleurozium schreberi, Hylocomium splendens
	Bryophytes
	Slovakia
	38
	INAA, Atomic Absorption Spectrometry (AAS)
	Cd, Cu, Hg, Pb, S, Fe, Zn, Other Trace Elements
	Florek et al. (2007)

	Hypnum cupressiforme
	Bryophytes
	Spain
	11
	ICP-MS, CV-AA, Kjeldahl method
	V, Cr, Mn, Ni, Cu, Zn, As, Zr, Cd, Hg, Pb
	González-Miqueo et al. (2009)

	Pleurozium schreberi, Hylocomium splendens
	Bryophytes
	Europe
	10
	UNECE ICP Vegetation moss analysis
	As, Cr, Cu, Fe, Ni, V, Zn
	Harmens et al. (2007)

	Brachythecium sp., Eurhynchium sp.
	Bryophytes
	Serbia
	36
	Instrumental neutron activation analysis
	Na, Mg, Al, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, As, Se, Br, Rb, Sr, Mo, Sb, I, Cs, Ba, La, Ce, Sm, Tb, Dy, Hf, Ta, W, Hg, Th, U
	Aničć et al. (2007)

	Epiphytic/epigeic plants
	Mainly bryophytes
	Multinational
	Multiple
	Various analytical techniques
	Heavy metals including those specific to urban environments and traffic pollution
	Markert et al. (2008)

	Pleurocarp mosses
	Bryophytes
	Turkey
	6
	Graphite-furnace atomic absorption spectrometry
	Fe, Pb, Ni, Cr, Cu, Co, As
	Uyar, Ören, Yildirim, et al. (2007)

	Tillandsia usneoides L.
	Angiosperms
	Brazil (Sao Paulo)
	Multiple
	Multi-Marker Bioindication Concept
	Various heavy metals relevant to urban pollution in megacities
	Markert et al. (2011)

	Pleurozium schreberi, Hylocomium splendens, Hypnum cupressiforme, Pseudoscleropodium purum, and other species
	Bryophytes
	Europe
	10+
	UNECE ICP Vegetation moss analysis
	Declining levels of As, Cd, Fe, Pb, V, Cu, Ni, Zn (no significant reduction for Hg, Cr)
	Harmens et al. (2010)

	Racomitrium lanuginosum, Hylocomium splendens, Pseudocalliergon brevifolium
	Bryophytes
	Canada (Arctic)
	7
	Sampling and isotope analysis
	As, Cd, Cr, Cu, Ni, Zn, Pb
	Wilkie and La Farge (2011)

	Phoenix dactylifera L. (leaves)
	Angiosperms
	Jordan
	6
	Atomic absorption spectrometry
	Fe, Pb, Zn, Cu, Ni, Cr
	Al-Khashman et al. (2011)

	Sphagnum moss peat
	Bryophytes
	Romania
	5
	Graphite-furnace electrothermal AAS
	Pb, Cd, Cu, Mn, Fe
	Sandu et al. (2012)

	Barbula indica
	Bryophytes
	Vietnam
	38
	AAS, INAA
	Various metal elements
	Viet et al. (2010)

	Scorpiurum circinatum
	Bryophytes
	Italy
	Not specified
	Biomonitoring, ultrastructural analysis
	Heavy metals in particulate form
	Basile et al. (2009)

	Hylocomium splendens, Pleurozium schreberi, Dicranum sp.
	Bryophytes
	Slovakia
	9
	Biomonitoring
	Cd, Cr, Cu, Fe, Hg, Ni, Pb, V, Zn
	Mankovská and Oszlányi (2009)

	Hypnum cupressiforme
	Bryophytes
	Portugal
	5
	Multiple Correspondence Analysis, Kriging
	Cu, Pb, Zn, Cr, As
	Reis et al. (2010)

	Moss species
	Bryophytes
	Romania
	5
	NAA, AAS, ICP-AES
	Cr, Fe, Mn, Ni, Zn
	Popescu et al. (2010)

	Pleurozium schreberi, Hylocomium splendens, Dicranum sp.
	Bryophytes
	Slovakia
	45
	Biomonitoring
	Various metal elements (Ag, Al, As, Au, Ba, Br, Ca, Cd, Ce, Cl, etc.)
	Maňkovská and Oszlányi (2010)

	Jacaranda mimosifolia
	Angiosperms
	South Africa
	7
	ICP-MS
	Ca, Mg, Fe, Pb, Zn, Cu, Sb
	Olowoyo et al. (2010)

	Phaeophyscia hispidula, Parmotrema praesorediosum, Caloplaca subsoluta, Diploschistes candidissmus, Peltula euploca, Phylliscum indicum
	Lichens
	India
	7
	Biomonitoring
	Al, Cd, Cr, Cu, Fe, Ni, Zn
	Bajpai et al. (2009)

	Racomitrium crispulum
	Bryophytes
	India
	4
	Statistical Analysis, DMR, SURFER
	Zn, Cu, Cd, Pb
	Saxena and Arfeen (2010)

	Evernia prunastri
	Lichens
	Turkey
	Not specified
	Biomonitoring, bioaccumulation
	Heavy metals in atmospheric deposition
	Cansaran-Duman et al. (2011)

	Plagiomnium undulatum, Plagiomnium cuspidatum, Rhizomnium punctatum, Polytrichum strictum, Thamnobryum alopecurum, Polytrichum commune
	Bryophytes
	Romania (Dorna Basin)
	2
	Passive monitoring, metal concentration in bryophytes and soil
	Zinc (Zn), Iron (Fe)
	Pata et al. (2010)

	Hylocomium splendens, Pleurozium schreberi, Hypnum cupressiforme, Pseudoscleropodium purum
	Bryophytes
	Croatia
	41
	Neutron activation analysis (NAA), Atomic absorption spectrometry (AAS)
	Pb, Cd, Hg, Cu, other toxic metals
	Špirić et al. (2012)

	Pinus halepensis (Miller) (bark, cones)
	Gymnosperms (Bark & Cones)
	Portugal (Lisbon Botanical Garden)
	2
	Analysis of Pb and Ni in plant tissues and atmospheric deposition
	Lead (Pb), Nickel (Ni)
	Reboredo et al. (2012)

	Fabronia ciliaris (epiphytic moss)
	Bryophytes
	Mexico (Toluca Valley)
	13
	Total reflection X-ray fluorescence (TXRF) technique
	K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Rb, Sr, Pb
	Zarazúa-Ortega et al. (2013)

	Homolothecium lutescens, Hypnum cupressiforme
	Bryophytes
	Macedonia
	41
	Epithermal neutron activation analysis, atomic absorption spectrometry
	Pb, Cd, Hg, Ni, Cr, other metals
	Barandovski et al. (2012)

	Hypnum plumaeforme, Taxithelium instratum
	Bryophytes
	Malaysia (Kerteh Terengganu)
	11
	Energy dispersive X-ray fluorescence
	V, Cr, Cu, Hg, and other trace metals related to petroleum refinery emissions
	Bin Abdullah et al. (2012)

	Hypnum cupressiforme, Xanthoria parietina
	Bryophytes
	Spain (Prades Mountains)
	12
	Enrichment factor, biomonitoring
	Al, As, Cd, Co, Cu, Cr, Ni, Pb, Sb, Ti, V, Zn
	Achotegui-Castells et al. (2013)

	lichens (Hypogymnia physodes) and mosses (Pleurozium schreberi) 
	Bryophytes & Lichens
	Poland (Village area)
	7
	AAS, GC, IC, biomonitoring
	Mn, Zn, Pb, Ni, Cd, Cu, and gaseous pollutants (SO₂, NO₂, C₆H₆)
	Olszowski et al. (2012)

	Xanthoria parietina
	Lichens
	Turkey (Kocaeli)
	14
	X-ray fluorescence, biomonitoring
	Al, As, Co, Cd, Cu, Fe, Hg, Mn, Ni, Pb, Ti, Tl, V, Zn
	Doǧrul Demiray et al. (2012)

	Hypnum cupressiforme
	Bryophytes
	Albania (Elbasan)
	8
	AAS, CVAAS, AES, biomonitoring
	Cu, Pb, Cd, Zn, Cr, Mn, Ni, Co, Fe, Hg
	Lazo et al. (2013)

	tree bark (Quercus spp.), Moss (Hypnum cupressiforme)
	Angiosperms (Bark) & Bryophytes
	Romania
	13
	ICP-MS, Principal Component Analysis
	V, Cr, Ni, Cu, Zn, As, Mo, Cd, In, Tl, Sn, Pb, Bi
	Cucu-Man and Steinnes (2013)

	Hypnum cupressiforme, Campothecium lutescens, Homolothecium sericium
	Bryophytes
	North Macedonia
	46
	ICP-MS
	Ag, Al, As, Au, Ba, Be, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, Hg, Ho, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Rb, Sb, Sm, Sr, Tb, Th, Ti, U, V, Yb, Zn, Zr
	Bačeva et al. (2012)

	Thuidium tomentosum Besch., Sematophyllum subpinnatum (Brid.) E. Britton, Helicodontium capillare (Hedw.) A. Jaeger, Schlotheimia jamesonii (W.-Arnott) Brid. and Meteorium deppei (Hornsch. ex Müll. Hal.) Mitt.
	Bryophytes
	Brazil
	6
	Atomic Absorption Spectrometry (AAS)
	Zn, Ni, Cd, Cr, Cu, Pb
	Mazzoni et al. (2012)

	Moss, Soil
	Bryophytes
	Turkey
	10
	Energy Dispersive X-ray Fluorescence (EDXRF)
	Al, V, Cr, Mn, Fe, Ni, Cu, Zn, Hg, Pb
	Koz et al. (2013)

	Hypnum cupressiforme, Homalothecium lutescens (Hedw.) Robins., Lencodon scinroides (Hedw.) Schwaegr., Brachythecium salebrosum (Web & Mohr.) B. S. & G., Scleropodium purum (Hedw.) Limpr., Homalothecium sericeum (Hedw.) B. S. & G., Brachythecium albicans (Hedw.) B. S. & G., and Brachythecium glareosum (Spruce) B. S. & G.
	Bryophytes
	North Macedonia
	53
	ICP-MS, ICP-AES, Cluster and Factor Analysis
	Co, Cr, Fe, Sc, Li, V, Ga, Y, Ni, Mn, Al, La-Lu, Cu, Ge, Be, Bi, Hf, As, Tl, Sb, Mg, Rb, Cs, Mo, Sr, Ba, Hf, Zr, La-Lu, Bi, Cd, Zn, Ag, Cu
	Bačeva et al. (2013)

	Pseudoscleropodium purum
	Bryophytes
	Not specified
	5
	Reciprocal transplantation, monitoring concentrations
	Cd, Cu, Hg, Pb, Zn
	Boquete M.T.; Fernández J.T.; Carballeira A.; Aboal J.R.

	Dandelion (Taraxacum officinale)
	Angiosperms
	Czech Republic
	3
	Atomic absorption spectrometry
	Cd, Hg, Pb
	Boquete et al. (2014)

	Padus serotina, Acer campestre, A. negundo, Quercus robur, Celtis occidentalis
	Angiosperms
	Hungary
	9
	ICP-OES, SEM
	Ba, Cu, Fe, Mn, Ni, Pb, S, Sr, Zn
	Simon et al. (2014)

	Hypnum cupressiforme 
	Bryophytes
	Albania
	11
	Microwave digestion, ICP-AES, AAS, normalization
	As, Cr, Cu, Ni, V, Zn, Al, Li, Fe, Cd, As
	Bekteshi et al. (2015)

	Spinach (Spinacia oleracea L.), kale (Brassica oleracea L.)
	Angiosperms
	Netherlands
	Multiple
	Biomonitoring over several years
	Heavy metals, PAHs, dioxins/PCBs
	van Dijk et al. (2015)

	Moss (various species)
	Bryophytes
	Europe
	Ozone, Heavy Metals, Nitrogen, Persistent Organic Pollutants (POPs)
	Biomonitoring, Literature Review, Policy Development
	Ozone, Nitrogen, Persistent Organic Pollutants, Heavy Metals
	Harmens, Mills, et al. (2015)

	Pseudoscleropodium purum
	Bryophytes
	Spain
	Multiple metals
	Factor Analysis, Biomonitoring
	Heavy Metals and Metalloids (Cadmium, Lead, etc.)
	Varela et al. (2015)

	Moss (various species)
	Bryophytes
	Norway
	Cadmium (Cd), Mercury (Hg), Lead (Pb)
	Multivariate Regression-Kriging, Generalized Linear Models, Geostatistics
	Cadmium, Mercury, Lead
	Nickel et al. (2014)

	Homolothecium lutescens, Hypnum cupressiforme
	Bryophytes
	Republic of Macedonia
	47 elements (including Lead, Zinc)
	Neutron Activation Analysis, Atomic Absorption Spectrometry, PCA
	Lead, Zinc, Other Heavy Metals
	Barandovski et al. (2015)

	Pseudoscleropodium purum
	Bryophytes
	Spain
	Cadmium (Cd), Copper (Cu), Mercury (Hg), Lead (Pb), Zinc (Zn)
	Biomonitoring, Growth Measurement, Concentration Analysis
	Cadmium, Copper, Mercury, Lead, Zinc
	Boquete et al. (2014)

	Plane tree (Platanus orientalis L.)
	Angiosperms
	Iran (Isfahan)
	6
	Dust sampling, metal concentration determination in leaves
	Cu, Fe, Mn, Ni, Pb, Zn
	Norouzi et al. (2015)

	Moss samples
	Bryophytes
	Serbia (Bor)
	1
	Biomonitoring by moss, metal concentration analysis
	Sulphur (S)
	Šerbula et al. (2015)

	Moss (Pseudoscleropodium purum)
	Bryophytes
	Multiple sites (21 locations)
	Trace metals (12)
	Correlation with bulk deposition
	Al, Fe, As, Cd, Cr, Cu, Ni, Mn, Pb, V, Zn, Li
	Boquete et al. (2015)

	Moss (Hypnum cupressiforme)
	Bryophytes
	Albania
	12
	Microwave digestion, ICP-AES, AAS
	Al, Fe, As, Cd, Cr, Cu, Ni, Mn, Pb, V, Zn, Li
	Qarri et al. (2015)

	Pleurozium schreberi (Brid.) Mitt, Hylocomium splendens (Hedw.), Hypnum cupressiforme Hedw., Pseudoscleropodium purum, and other moss species
	Bryophytes
	Europe (Multiple regions)
	Multiple (varies by region)
	Moss survey, comparison across regions
	Pb, V, Cd, Cr, Zn, Ni, Fe, As, Hg, Cu
	Harmens, Norris, et al. (2015)

	Hypnum cupressiforme
	Bryophytes
	Albania
	19
	ICP-AES
	Pb, Cd, As, Cu, Al, Cr, Ni, Fe, V, etc.
	Qarri, Lazo, Stafilov, Frontasyeva, et al. (2014)

	Moss species, including Hypnum cupressiforme and Homalothecium lutescens
	Bryophytes
	Macedonia
	60
	ICP-MS, ICP-AES
	As, Cd, Cu, Hg, Pb, Zn, etc.
	Dimovska et al. (2014)

	Hylocomium splendens, Pleurozium schreberi and Hypnum cupressiforme
	Bryophytes
	Caucasus Mountains
	23
	Neutron activation analysis
	Na, Mg, Al, Cl, K, Ca, Ti, V, Mn, Fe, Zn, As, Cd, I, Sb, Ba, La, Sm, W, Au, U
	Shetekauri et al. (2015)

	Hypnum cupressiforme
	Bryophytes
	Albania
	6
	ICP-AES
	Al, Cr, Fe, Ni, V, Zn
	Qarri, Lazo, Stafilov, Bekteshi, et al. (2014)

	Sphagnum species
	Bryophytes
	Italy (Mt. Etna)
	49
	ICP-MS, ICP-OES
	S, Tl, Bi, Se, Cd, As, Cu, B, Na, Fe, Al
	Calabrese et al. (2015)

	Hylocomium splendens (Hedw.) Schimp
	Bryophytes
	Norway
	Multiple (at least 7 metals)
	Statistical analysis of moss and soil samples, classification and regression trees
	Heavy Metals (e.g., Pb, Cd, Zn, Cu, Ni)
	Meyer et al. (2015)

	Pseudocleropodium purum, Hypnum cupressiforme
	Bryophytes
	Kosovo
	9
	Atomic absorption spectrometry (AAS) for metal detection, GIS for mapping
	Cd, Cr, Cu, Fe, Hg, Ni, Mn, Pb, Zn
	Maxhuni et al. (2016)

	Hypnum cupressiforme
	Bryophytes
	Italy
	13
	Inductively coupled plasma optical emission spectrometry (ICP-OES)
	As, Ca, Cd, Cr, Cu, Fe, K, Mg, Na, Ni, Pb, V, Zn
	Cortis et al. (2016)

	Pleurochaete squarrosa, Hypnum cupressiforme
	Bryophytes
	Spain (Navarra)
	14
	Enrichment factor (EF) approach, N isotopic signatures, comparison of metal uptake patterns
	N, Al, As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Sb, Ti, Zn
	Izquieta-Rojano et al. (2016)

	Phaeophyscia hispidula, P. primaria, and P. constipate
	Bryophytes
	India (Himalayas)
	4
	Analysis of lichenized fungi for heavy metal deposition
	Fe, Zn, Cu, Ni
	Gupta et al. (2017)

	Moss bags of Hypnum cupressiforme Hedw.
	Bryophytes
	Italy (Campania)
	39 elements including rare earths and PAHs
	Active biomonitoring
	Metals, metalloids, PAHs
	Capozzi et al. (2016)

	Moss transplants of Pseudoscleropodium purum
	Bryophytes
	Spain (steelworks)
	5 metals (Cd, Cu, Hg, Pb, Zn)
	Active biomonitoring
	Cd, Cu, Hg, Pb, Zn
	Ares et al. (2015)

	Oxyrrhynchium hians, Eurhynchium angustirete,
Orthotrichum speciosum, Brachythecium rutabulum, Atrichum
undulatum, Brachythecium salebrosum, Abietinella abietina,
Rhytidiadelphus triquetrus, Cirriphyllum piliferum,
Pleurozium scheberi
	Bryophytes
	Russia (Tula Region)
	Multiple metals (V, Fe, Zn, As, Cd, Cr, Pb, etc.)
	Epithermal neutron activation analysis (ENAA)
	V, Fe, Zn, As, Cd, Cr, Pb, and others
	Gorelova et al. (2016)

	Epiphytic plants (Tillandsia genus)
	Angiosperms
	Paraguay (Asunción)
	3 metals (Pb, Hg, Cd)
	Biomonitoring of air pollution
	Pb, Hg, Cd
	Sánchez-Chardi (2016)

	Lichens (Hypogymnia physodes, Parmelia sulcata,  Flavoparmelia caperata, Parmelina tiliacea, Punctelia borreri, Hypotrachyna revoluta, Xanthoria parietina, Evernia prunastri, Pseudevernia furfuracea, Usnea sp.) and mosses (Hypnum cupressiforme, Pleurozium schreberi, Scleropodium purum)
	Lichens & Bryophytes
	France
	17 metals/metalloids
	Biomonitoring
	Al, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Sb, Zn, and others
	Agnan et al. (2015)

	Fabriona ciliaris, Leskea angustata
	Bryophytes
	Mexico (Toluca Valley)
	4
	Metal Concentration Analysis (ICP-MS)
	Zn, Pb, Cr, Cd
	Macedo-Miranda et al. (2016)

	Haplocladium microphyllum, H. angustifolium
	 
	China (Wuxi)
	6
	Metal Concentration Analysis, GIS
	Cd, Cr, Cu, Ni, Pb, Zn
	Yan et al. (2016)

	Brassica oleracea var. acephala (collard greens), Spinacia oleracea (spinach), Tillandsia usneoides
	Angiosperms
	Brazil (Sao Paulo)
	4
	ICP-MS, PCA, GLMs
	As, Cd, Cr, Pb
	Amato-Lourenco et al. (2016)

	Angiosperms (Salix rehderiana, Populus purdomii, Betula albosinensis), Gymnosperms (Abies fabri, Picea brachytyla), and mosses (Pleurozium schreberi, Papillaria crocea)
	Angiosperms, Gymnosperms, and bryophytes
	China (Eastern Tibetan Plateau)
	6
	Metal Concentration Analysis, Pb Isotopic Ratios
	Cd, Cr, Cu, Ni, Pb, Zn
	Bing et al. (2016)

	Hypnum cupressiforme, Homolothecium lutescens
	Bryophytes
	Macedonia (Bregalnica River basin)
	7
	ICP-AES, ICP-MS, PCA, FA, CA
	Pb, Zn, Cu, and other elements from human activities
	Balabanova et al. (2016)

	Terrestrial moss e.g., Camptothecium lutescens, Hypnum cupresifforme, Scleropodium purum, Hylocomium splendens, Homalothecium lutescens,  Lencodon scindroides
	Bryophytes
	Macedonia
	22
	ICP-AES, AAS
	Al, As, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Rb, Sr, V, Zn
	Stafilov et al. (2018)

	Hylocomium splendens (Hedw.) (Schimp.), Pleurozium schreberi (Mitt.) (Brid.), and Hypnum cupressiforme (Hedw.) 
	Bryophytes
	Georgia
	47
	ENAA, SEM-EDX
	Various including Clastic, anthropogenic, cosmic dust
	Shetekauri et al. (2018)

	Chicken eggshell
	Bird (Eggshell)
	India
	5
	Fine particulate sampler
	Cd, As, Pb, Zn, Fe
	Subpiramaniyam et al. (2018)

	Hypnum cupressiforme, Pseudoschleropodium purum
	Bryophytes
	Albania
	9
	ICP/AES, ENAA
	Cd, Cr, Co, Cu, Hg, Ni, Pb, Zn, As
	Allajbeu et al. (2017)

	Hypnum cupressiforme, Hylocomium splendens, Pleurozium schreberi
	Bryophytes
	Romania
	9
	Atomic absorption spectrometry, Neutron activation analysis
	Al, Cd, Cr, Cu, Fe, Pb, Ni, V, Zn
	Stihi et al. (2017)

	Evernia prunastri
	Lichens
	Slovakia (SW)
	14
	Transplantation of lichens and analysis of elements in various locations
	Al, As, Ca, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, S, Ti, V, Zn
	Paoli et al. (2017)

	Moss samples
	Bryophytes
	Turkey (Istanbul)
	13
	ICP-ES for metal analysis and radionuclide activity measurements
	Al, As, Cd, Cr, Cu, Fe, Hg, Ni, Pb, Sb, V, Zn
	Erenturk and Haciyakupoglu (2018)

	Pleurozium schreberi, Hypnum cupressiforme, Pseudoscleropodium purum
	Bryophytes
	Europe (Germany focused)
	Multiple (Heavy Metals)
	Statistical analysis of biomonitoring data and model calculations
	Heavy Metals (exact list not specified)
	Nickel and Schröder (2017c)

	Hypnum cupressiforme, Pleurozium schreberi and Scleropodium purum
	Bryophytes
	Germany
	Multiple (Heavy Metals)
	Deposition modeling and biomonitoring network data
	Cadmium (Cd), Lead (Pb), and others
	Nickel and Schröder (2017a)

	Physcia adscendens
	Lichens
	Turkey (Istanbul)
	10
	Lichen Biomonitoring, Spatial Distribution Mapping
	Aluminium (Al), Arsenic (As), Cadmium (Cd), Chromium (Cr), Iron (Fe), Manganese (Mn), Nickel (Ni), Lead (Pb), Vanadium (V), Zinc (Zn)
	Kurnaz and Cobanoglu (2017)

	Moss (Hypnum cupressiforme, Pleurozium schreberi, Scleropodium purum), Angiosperms (Fagus sylvatica, Populus nigra), Gymnosperms (Picea abies, Pinus sylvestris)
	Bryophytes, Gymnosperms, and Angiosperms
	Germany, Europe
	5
	Modeling (LOTOS-EUROS), Biomonitoring (Moss Survey)
	Cadmium (Cd), Lead (Pb)
	Nickel and Schröder (2017b)

	Pseudevernia furfuracea
	Lichens
	Italy
	40
	ICP-MS Analysis, Multivariate Analysis
	Mercury (Hg), Phosphorus (P), Magnesium (Mg), Zinc (Zn)
	Incerti et al. (2017)

	Moss (Hypnum cupressiforme, Pleurozium schreberi, Scleropodium purum), Angiosperms (Fagus sylvatica, Populus nigra), Gymnosperms (Picea abies, Pinus sylvestris)
	Bryophytes, Gymnosperms, and Angiosperms
	Europe (Multiple Countries)
	2
	Geostatistical Analysis, Biomonitoring (Moss)
	Nitrogen, Heavy Metals
	Schröder et al. (2017)

	Aesculus hippocastanum
	Angiosperms
	Bulgaria
	7
	Phytomonitoring (Leaf Analysis)
	Lead (Pb), Toxic Elements
	Chonova et al. (2019)

	Hylocomium splendens
	Bryophytes
	Canada
	13
	Moss biomonitoring, ICP-OES
	Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Cd, Pb
	Cowden and Aherne (2019a)

	Hypnum cupressiforme
	Bryophytes
	Albania
	8
	Moss biomonitoring, ICP-AES, ETAAS, CVAAS
	Cr, Cu, Fe, Ni, Pb, V, Zn, As, Cd, Hg
	Qarri et al. (2019)

	Hylocomium splendens, Pleurozium schreberi, Isothecium stoloniferum
	Bryophytes
	Canada
	13
	Moss biomonitoring, ICP-OES
	Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Cd, Pb
	Cowden and Aherne (2019b)

	Haplocladium angustifolium
	Bryophytes
	China
	10
	Moss biomonitoring, ICP-MS
	As, Cd, Co, Cr, Cu, Mn, Ni, V, Pb, Zn
	Jiang et al. (2020)

	Achillea wilhelmsii, Cardaria draba
	Angiosperms
	Iran
	5
	Soil and plant sample analysis along highways
	Cd, Cu, Pb, Ni, Zn
	Hosseini et al. (2020)

	Evernia prunastri (L.) 
	Lichens (transplants used)
	Not specified
	Multiple metals
	Atmospheric deposition via lichen transplants
	Not specified, focuses on assessment method
	Loppi et al. (2019)

	Pseudoscleropodium purum, Sphagnum denticulatum
	Bryophytes
	Spain
	3
	Analysis of moss tissues and bulk deposition
	Cd, Hg, Pb
	Boquete et al. (2020)

	Arctic char (Salvelinus alpinus)
	Fish
	Canada (Cornwallis Island, Nunavut)
	1
	Mercury concentrations in muscle tissue
	Mercury (Hg)
	Hudelson et al. (2019)

	Pleurozium schreberi
	Bryophytes
	Poland
	5
	Moss biomonitoring for atmospheric deposition
	Cd, Pb, Fe, Cu, Zn
	Kapusta et al. (2019)

	Hypnum cupressiforme, Homalothecium lutescens, H. sericeum
	Bryophytes
	Macedonia
	41
	Neutron Activation Analysis, Atomic Absorption Spectrometry, Inductively Coupled Plasma Atomic Emission Spectrometry
	Geogenic (e.g., Al, Fe, Cr), Anthropogenic (e.g., Cd, Pb, Zn, Ni)
	Barandovski et al. (2020)

	Pleurosium shreberi
	Bryophytes
	Russia (Vladimir, Yaroslavl)
	30+
	Neutron Activation Analysis, Atomic Absorption Spectrometry
	As, Sb, Pb, V, Cd, W, Fe, Cr, Ni, Co (anthropogenic sources)
	Vergel et al. (2020)

	Hylocomium splendens, Hypnum cupressiforme, Pleurozium schreberi
	Bryophytes
	Georgia
	41
	Instrumental Neutron Activation Analysis, Atomic Absorption Spectrometry
	Geogenic (e.g., Th, Zr), Anthropogenic (e.g., As, Cd)
	Chaligava et al. (2021)

	Hypnum cupressiforme
	Bryophytes
	Bulgaria
	34+
	Neutron Activation Analysis, Atomic Absorption Spectrometry, ICP-AES
	Pb, Cd, Cu (transport, industry sources)
	Hristozova et al. (2020)

	Hyophila involuta
	Bryophytes
	Sri Lanka
	7
	Atomic Absorption Spectrometry (AAS)
	Fe, Zn, Cu, Pb, Ni, Cr, Cd (petroleum-based sources)
	Jayalath et al. (2021)

	Haplocladium microphyllum
	Bryophytes
	China (Yancheng, Jiangsu Province)
	7
	Positive Matrix Factorization, Pb isotopic ratios
	Cd, Cr, Pb, Zn, V, Ni, Cu
	Zhou et al. (2021)

	Hypnum cupressiforme, Brachythecium rutabulum, Hylocomium splendens, Cirriphyllum piliferum, Calliergonella cuspidata, Rhytidiadelphus squarrosus, Atrichum undulatum, Eurhinchium hians
	Bryophytes
	Czech Republic (Moravian-Silesian Region) & Poland (Silesian Voivodship)
	38
	Instrumental Neutron Activation Analysis, Statistical Analysis (PCA, Factor Analysis)
	Sm, W, U, Tb, Th (Anthropogenic Emissions), Various elements related to natural background and anthropogenic activity
	Krakovská et al. (2020)

	Hypnum cupressiforme Hedw., Pleurozium schreberi 
	Bryophytes
	Switzerland
	4
	Statistical Estimation (Moss Survey)
	Cd, Cu, Pb, Zn
	Loppi et al. (2021)

	Cedrus atlantica
	Gymnosperms
	Turkey (Kastamonu)
	2
	Analysis of Atmospheric Deposition in Tree Rings
	Pb, Cd
	Isinkaralar (2022)

	Chamaecyparis lawsoniana
	Gymnosperms
	Turkey (Urban parks)
	3
	Comparison of Heavy Metal Accumulation in Leaves
	Cr, Cd, Zn
	Isinkaralar et al. (2022)

	Pleurozium schreberi
	Bryophytes
	Azerbaijan
	44
	Neutron Activation Analysis (NAA)
	Na, Mg, Al, Si, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sb, I, Cs, Ba, La, Ce, Nd, Sm, Eu, Tb, Tm, Yb, Hf, Ta, W, Au, Th, U
	Madadzada et al. (2022)

	Pleurozium shreberi
	Bryophytes
	Crimea (Crimean Mountains)
	34
	Neutron Activation Analysis
	Na, Mg, Al, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, As, Se, Br, Rb, Sr, Sb, I, Cs, Ba, La, Ce, Nd, Sm, Eu, Tb, Yb, Ta, Th, U
	Nekhoroshkov et al. (2022)

	Racomitrium lanuginosum
	Bryophytes
	Japan (mountainous areas)
	Trace metals (Pb, Zn, As, V)
	Trace metal analysis (Pb isotope ratios)
	Pb, Zn, As, V
	Oishi (2022)

	Pleurozium schreberi, Sphagnum fallax, Dicranum polysetum
	Bryophytes
	Urban area (unspecified)
	7
	Moss-bag method, vitality parameter (photosystem II)
	Cu, Zn, Cd, Pb, Mn, Fe, Hg
	Świsłowski et al. (2022)

	Atrichum angustatum
	Bryophytes
	India (Brahmaputra valley)
	Multiple metals (unspecified)
	Biomonitoring using moss, PCA analysis
	Cr, Zn, Cu, Ni, Pb
	Hussain and Hoque (2022)

	Homalothecium sericeum, Hypnum cupressiforme, Pseudoscleropodium purum
	Bryophytes
	Kosovo
	8
	Statistical analysis, contamination factor (CF), pollution load index (PLI)
	Al, Cd, Cr, Cu, Fe, Ni, Pb, Zn
	Sopaj et al. (2022)

	Camptothecium lutescens, Hypnum cupressiforme, Homalothecium sericeum, Sceropodium purum purum, Plagiothecium silvaticum, Hylocomium splendens
	Bryophytes
	North Macedonia
	51
	ICP-AES, ICP-MS, R-mode factor analysis
	As, Co, Cr, Fe, K, Li, Mg, Ni, Pb, Ti, Zn, and others
	Stafilov et al. (2022)

	Taxiphyllum taxirameum
	Bryophytes
	China (Xichang)
	Multiple (22 sampling sites)
	Biomonitoring using moss bags, seasonal analysis
	Various heavy metals (no specific list)
	Mao et al. (2022)

	Hypnum cupressiforme
	Bryophytes
	Albania
	3
	Geochemical normalization, factor analysis
	Co, Cr, Ni
	Qarri et al. (2023)

	Cinnamomum camphora (tree leaf & ring)
	Angiosperms
	China (near Cu smelter)
	2
	Atmospheric deposition monitoring, spatial analysis
	Cu, Cd
	Cui et al. (2023)

	Saxicolous lichens (Umbilicaria phaea, Rhizoplaca melanophthalma, Letharia vulpina)
	Lichens
	USA (Southern Sierra Nevada, San Bernardino Mountains)
	23 elements, including N, S
	Principal Components Analysis, Cluster Analysis
	N, S, and various heavy metals
	Kovasi et al. (2022)

	Haplocladium microphyllum
	Bryophytes
	China (Huai’an)
	12 metals (Al, Fe, Zn, Mn, Ba, Cu, V, Cr, Pb, Ni, Co, Cd)
	Nemerow Index, Ecological Risk Index, PMF model
	Al, Fe, Zn, Mn, Ba, Cu, V, Cr, Pb, Ni, Co, Cd
	Zhou et al. (2023)

	Tawny owl (Strix aluco) feathers
	Bird (Feathers)
	Norway
	5 toxics (Al, As, Cd, Hg, Pb), 4 essential/beneficial (B, Co, Cu, Mn, Se)
	Elemental Concentrations in Feathers
	Al, As, Cd, Hg, Pb, B, Co, Cu, Mn, Se
	Devalloir et al. (2023)

	Mosses, including Hypnum plumaeforme Wilson, Abietinella abietina (Hedw.) M. Fleisch. and Hylocomium splendens (Hedw.) Schimp
	Bryophytes
	China (Qinghai-Tibet Plateau)
	4 metals (Zn, Pb, Cd, Cu)
	Concentration Measurement in Mosses, Spatial Distribution
	Zn, Pb, Cd, Cu
	Lv et al. (2023)

	Pleurozium schreberi and Ptilium crista-castrensis
	Bryophytes
	Canada (Quebec)
	18 elements
	Sampling and Statistical Analysis
	Various elements, including metals
	Michel et al. (2024)

	Hypnum cupressiforme
	Bryophytes
	Karabük, Turkey
	6
	ICP-MS
	Cr, Cu, Cd, Ni, Pb, Co
	O. Isinkaralar et al. (2024)

	Pleurozium schreberi
(Brid.) Mitt.
	Bryophytes
	Southwestern Europe
	Multiple
	Enrichment Rate (ER)
	Ni, Pb, Zn
	Vázquez-Arias et al. (2024)

	Evernia mesomorpha
	Lichens
	Tangshan, China
	49
	ICP
	Ag, Al, As, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn, Mo, Ni, Pb, Sb, Se, Sn, Sr, Ti, Zn, others
	Lin et al. (2024)

	Echeveria elegans
	Angiosperms
	Semi-urban soils, Mexico
	Multiple
	X-ray fluorescence & gamma spectrometry
	Metals & Radionuclides
	Ortiz-Oliveros et al. (2024)

	Pinus pinaster, Cupressus arizonica, Picea orientalis, Cedrus atlantica, Pseudotsuga menziesii
	Gymnosperms
	Unknown
	1 (Bismuth)
	Analysis of bismuth accumulation in tree species
	Bismuth
	K. Isinkaralar, O. Isinkaralar, İ. Koç, et al. (2024)

	Picea orientalis, Cedrus atlantica, Pinus pinaster, Cupressus arizonica, Pseudotsuga menziesii
	Gymnosperms
	Unknown
	4
	Biomonitoring of atmospheric pollution
	Cu, Mn, Ni, Zn
	K. Isinkaralar, O. Isinkaralar, I. Koc, et al. (2024)
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