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Table S1
Sampling codes, latitude (Lat)  and longitude (Lng) of sampling sites in the Koppány, Hungary (HU) and Ledava, Slovenia (SI) river catchments and the main characteristics of each catchment.

	HU sampling sites

	SOIL SAMPLES

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	AGR-UC1
	Upper catchment Agricultural soil
	Agricultural soil, composit sample
	Lat: 46.642523, Lng: 17.963894

	AGR-UC2
	Upper catchment Agricultural soil
	Agricultural soil, composit sample
	Lat: 46.6941, Lng: 17.866331t

	AGR-UC3
	Upper catchment Agricultural soil
	Agricultural soil, composit sample
	Lat: 46.615068, Lng: 17.906653


	FOR-UC1
	Upper catchment Forest soil
	Forest soil, composit sample
	Lat: 46.636788, Lng: 17.88665

	PAST-UC1
	Upper catchment Pasture soil
	Pasture soil, composit sample
	Lat: 46.637949, Lng: 17.930086

	AGR-LC1
	Lower catchment Agricultural soil
	Agricultural soil, composit sample
	Lat: 46.64629, Lng: 18.134889

	AGR-LC2
	Lower catchment Agricultural soil
	Agricultural soil, composit sample
	Lat: 46.620565, Lng: 18.171898  

	FOR-LC1
	Lower catchment Forest soil
	Forest soil, composit sample
	Lat: 46.642966, Lng: 18.108801  

	FOR-LC2
	Lower catchment Forest soil
	Forest soil, composit sample
	Lat: 46.56177, Lng: 18.176599  

	SEDIMENT SAMPLES

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	GOTI
	Gonozdi-creek, Tamási-Iregszemcse
	1st order tributary to the Koppany river
	Lat: 46.669326, Lng: 18.244068

	IRSA
	Iregi-creek., Iregszemcse, downstream WWTP
	1st order tributary to the Koppany river, right downstream to the Iregszemcse WWTP
	Lat: 46.674562, Lng: 18.207531

	KOBO
	Koppany river, Bonnya
	Main river Koppany near Bonnya
	Lat: 46.603085, Lng: 17.917809

	KOFI
	Koppany river, Fiad Kossuth street, downstream WWTP
	Main river Koppany at Fiad
	Lat: 46.635219, Lng: 17.840575

	KOGE
	Koppany river, Gerézdpuszta
	Main river Koppany at Gerézdpuszta
	Lat: 46.599794, Lng: 17.98124

	KOKI
	Koppany river, Kisbaráti Malom street.
	Main river Koppany at Kisbárapáti
	Lat: 46.614042, Lng: 17.867311

	KOKO
	Koppany river, Koppányszántó Fő road
	Main river Koppany at Koppányszántó
	Lat: 46.59025, Lng: 18.111125

	KONA
	Koppany river, Nagykónyi
	Main river Koppany at Nagykónyi
	Lat: 46.595259, Lng: 18.199981

	KOPR
	Koppany river, Pári
	Main river Koppany at Pári
	Lat: 46.587812, Lng: 18.250203

	KOSZ
	Koppany river, Szorosad 
	Main river Koppany at Szorosad
	Lat: 46.599288, Lng: 18.025441

	KOTA
	Koppany river, Tamási, river gauge (main station)
	Main river Koppany at Tamási water gauge
	Lat: 46.627528, Lng: 18.286387

	KOTK
	Koppany river, Törökkoppány (main station)
	Main river Koppany at Törökkoppány (in the village)
	Lat: 46.597987, Lng: 18.049854

	KUUJ
	Kulcsar-creek, Újireg Jász street.
	1st order tributary to the Koppany river
	Lat: 46.659833, Lng: 18.16706

	PETK
	Pernec-creek., Törökkoppány Dózsa Gy street
	1st order tributary to the Koppany river
	Lat: 46.613156, Lng: 18.043682

	BEA0
	Somogyegresi malom-árok, Main road
	1st order tributary to the Koppany river
	Lat: 46.600403, Lng: 18.084281

	SPM SAMPLES

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	TK-3-LF-GS
	Koppány river at Törökkoppány, river gauge
	Main river Koppány in the middle of the catchment
	Lat: 46.597987, Lng: 18.049854

	TK-4-LF-GS
	
	
	

	TK-5-HF-AS
	
	
	

	TK-6-HF-AS
	
	
	

	TK-8-HF-AS
	
	
	

	TK-(1+2)-HF-P
	
	
	

	TK-7-HF+BF-P
	
	
	

	TK-9-PL
	
	
	

	TK-11-PL
	
	
	

	TK-10-PU
	
	
	

	TK-12-PU
	
	
	

	TA-1-LF-GS
	Koppány river at Tamási, river gauge
	Koppany river at the outflow section of the pilot area
	Lat: 46.627528, Lng: 18.286387

	TA-2-LF-GS
	
	
	

	TA-4-HF-AS
	
	
	

	TA-3-HF-P
	
	
	

	RIVER WATER SAMPLES (LF – low flow, HF – high flow, WS – Winter Survey)

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	KO-TK-HF
	Koppány river at Törökkoppány, river gauge
	Main river Koppány in the middle of the catchment,
LMQ=0.51 m3/s
	Lat: 46.597987, Lng: 18.049854

	KO-TK-LF
	
	
	

	KO-TA-HF
	Koppány river at Tamási, river gauge
	Koppany river at the outflow section of the pilot area, LMQ=1.36 m3/s
	Lat: 46.597987, Lng: 18.049854

	KO-TA-LF
	
	
	

	WS-1-LF
	Kulcsár-creek, headwater
	Upstream section of the 1st order tributary, reprezenting background load
	Lat: 46.6922931, Lng: 18.16023217

	WS-3-LF
	Okrádi-creek, headwater
	Upstream section of the 2nd order tributary, reprezenting background load
	Lat: 46.67917103, Lng: 18.12299549

	WS-5-LF
	Kánya-ér creek, at Kánya bridge
	Headwater of a 1st order tributary, representing background pollution
	Lat: 46.69342037, Lng: 18.06626686

	WS-6-LF
	Somogyegresi-malomárok creek, confluence
	1st order medium sized tributary, representing agricultural land use and small villages 
	Lat: 46.60055834, Lng: 18.08480761

	WS-7-LF
	Perncec-creek, confluence
	1st order medium sized tributary, representing agricultural land use 
	Lat: 46.60082641, Lng: 18.05101676

	WS-9-LF
	Zicsi-creek, confluence
	1st order tributary, representing agricultural land use and small villages 
	Lat: 46.60129036, Lng: 18.01981606

	WS-10-LF
	Gerézdi-patak, confluence
	1st order tributary, representing agricultural land use and fish ponds 
	Lat: 46.60285557, Lng: 17.97573041

	WS-12-LF
	Andocsi-creek at confluence
	1st order medium sized tributary, representing agricultural subcatchment and fish ponds
	Lat: 46.60364615, Lng: 17.94924614

	WS-13-LF
	Körises-berki creek, confluence
	1st order tributary, representing agricultural land use and fish ponds 
	Lat: 46.60439891, Lng: 17.92061623

	WS-14-LF
	Kőrises-berki creek, headwater
	Upstream section of the 1st order tributary, representing agricultural land use
	Lat: 46.64672109, Lng: 17.89554677

	WS-16-LF
	Koppány river, Fiad, downstream to WWTP
	Upstream section of the main river Koppány, reprezenting WWTP load
	Lat: 46.61400369, Lng: 17.86732062

	WS-17-LF
	Marinkai-árok stream
	Small tributary representing natural vegetation
	Lat: 46.61213298, Lng: 17.86881731

	WS-18-LF
	Cseszmei-creek
	Small tributary representing natural vegetation
	Lat: 46.59552644, Lng: 18.04266551

	WS-19-LF
	Vörös-creek
	Small tributary representing natural vegetation
	Lat: 46.58520764, Lng: 18.22427208

	WS-20-LF
	Medgyes-árok creek
	Small tributary representing agricultural land use
	Lat: 46.6119607, Lng: 18.22309601

	WS-21-LF
	Szemcsédi-árok creek
	Small tributary representing agricultural land use
	Lat: 46.61722045, Lng: 18.25249472

	WS-24-LF
	Gonozdi-creek, downstream to Iregszemcse WWTP
	2nd order tributary representing wastewater load
	Lat: 46.70768013, Lng: 18.19685825

	WS-25-LF
	Túri-víz creek, confluence
	1st order medium sized tributary, representing natural vegetation
	Lat: 46.5890624, Lng: 18.2131401

	[bookmark: _Hlk209337263]Characteristics of the Koppány catchment: The study area is the 660 km² catchment of the Koppány stream above Tamási in Somogy county, Hungary, which is a representative example of Hungarian hilly regions due to its natural and human influences. The catchment receives an average of 630 mm yearly precipitation, with low runoff (55 mm), notable wastewater inflow from Balatonlelle (\~1000 m³/day) close to the spring of the main river, and mean discharges of 0.95 m³/s at Tamási and 0.34 m³/s at Törökkoppány.

	Agriculture impacts: The dominant land use in the catchment area is agricultural soil cultivation (79%), with a significant proportion of arable land located on hillsides with high erosion potential. Contiguous forest areas are located on the southern side of the stream, with forests accounting for 18% of total land use.

	Urban and industrial pressures: The total population of the small village settlement structure catchment area is approximately 19,000 inhabitants. There is no significant industry on the catchment. There are two municipal wastewater treatment plant (WWTP) in the watershed. In the headwater area, a significant amount of wastewater is discharged into the Koppány River from Balatonlelle WWTP (40 000 PE). A smaller WWTP (Iregszemcse, 2100 PE) effluent enters a small second-order tributary in the northern part of the catchment.






	SI SAMPLING SITES

	SOIL SAMPLES

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	KU
	Kupšinci
	Agricultural soil
	Lat: 46.6646891, Lng: 16.1119658

	PO
	Polana
	Agricultural soil
	Lat: 46.678608, Lng: 16.1383987

	BE
	Beltinci
	Agricultural soil
	Lat: 46.6013109, Lng: 16.2454377

	VEP
	Velika Polana
	Agricultural soil
	Lat: 46.5734068, Lng: 16.3496942

	PET
	Petišovci
	Agricultural soil
	Lat: 46.538563, Lng: 16.4479959

	RE
	Renkovci
	Agricultural soil
	Lat: 46.6341046, Lng: 16.3047935

	TE
	Tešanovci
	Agricultural soil
	Lat: 46.6610473, Lng: 16.3429661

	HR
	Hraščice
	Forest soil
	Lat: 46.6386045, Lng: 16.2484391

	DO
	Dobrovnik- Bukovniško jezero
	Forest soil
	Lat: 46.653083, Lng: 16.3443763

	RIVER WATER*, SEDIMENT, SPM SAMPLES 

	Code
	Sampling site
	Sampling site characteristics
	Coordinates

	PO
	Polana (before WWTP Murska Sobota)
	The upper reach of the Ledava catchment is influenced mainly by agricultural activities.
	Lat: 46.6778649, Lng: 16.1384487

	LE
	Lendava (before WWTP Lendava)
	The lower reach of the Ledava catchment is influenced mainly by agricultural activities, urban and industrial pressures.
	Lat: 46.5548294, Lng: 16.4590088

	MAR
	Martjanski potok (the main left tributay of the Ledava River)
	The area is influenced by intensive tourism activities related to thermal spas Moravske toplice and agricultural activities.
	Lat: 46.6797321, Lng: 16.248769

	[bookmark: _Hlk209337205]Characteristics of the Ledava cathcment:  The study area encompasses the 388 km2 catchment of the Ledava River in northeastern Slovenia, which is a representative example of the flat Pannonian Prekmurje region. The catchment receives an average annual precipitation of approximately 850 mm, with moderate runoff around 120 mm. The river is affected by agricultural drainage and small-scale wastewater inputs from nearby settlements, with mean discharges of 3.2 m³/s at Murska Sobota and 1.1 m³/s near the border with Hungary.

	Agriculture impacts: The intensive agricultural activities in the Ledava catchment, including monoculture cropping, heavy fertilization, and pesticide use, contribute to nutrient runoff and pesticide residues entering the river system. The flat terrain and high groundwater levels increase the risk of nutrient leaching, leading to elevated nitrate concentrations in both groundwater and surface waters.

	Urban and industrial pressures: Murska Sobota (20,000 residents) has various industrial activities, such as the food industry, metal processing, and the textile industry. Lendava (10,000 residents) has a well-developed pharmaceutical industry, petroleum chemical processing, welding activities, machinery manufacturing and tourism (thermal spas Lendavske toplice).


*River water samples were collected low flow (LF) and high flow (HF) conditions





Table S2
Percentage of the sediment fraction <63 µm in sediments collected from the Koppány (Hungary) and Ledava (Slovenia) catchments.

	Sediment HU

	Sampling site
	Fraction  <63 µm (%)

	GOI1
	28.8

	IRSA
	30.4

	KOBO
	43.0

	KOFI
	62.0

	KOGE
	74.7

	KOKI
	46.7

	KOKO
	83.0

	KONA
	63.4

	KOPR
	44.0

	KOSZ
	63.3

	KOTA
	60.1

	KOTK
	64.5

	KUU2
	47.9

	PETK
	88.2

	SOFO
	60.1

	Min
	28.8

	Median
	60.1

	Max
	88.2




	Sediment SI

	Sampling site
	Fraction  <63 µm (%)

	PO
	2.30

	LE
	9.10

	MAR
	0.50

	Min
	0.50

	Median
	2.30

	Max
	9.10



[bookmark: _Hlk225408078]
Table S3
River water discharges, pH, electrical conductivity and total alkalinity from the Koppány (Hungary) and Ledava (Slovenia) catchments under high-flow (HF) and low-flow (LF) conditions. 

	RIVER WATER Hungary – HF

	 Sampling site
	Discharge (m3/s)
	pH
	Electrical conductivity (µS/cm)

	Total alkalinity   (mmol/L)

	TK-2-HF
	3.38
	8.0
	895
	8.0

	TK-3-HF
	3.55
	8.1
	859
	7.2

	TK-4HF 
	0.77
	8.2
	1002
	8.8

	TK-5-HF
	1.72
	 /
	 /
	 /

	TK-6-HF
	1.72
	 /
	 /
	 /

	TK-7-HF 
	3.02
	8.4
	966
	 /

	TK-8-HF 
	4.92
	8.1
	883
	 /

	TK-9-HF 
	9.31
	 /
	 /
	 /

	TK-10-HF 
	0.300
	8.2
	1024
	9.6

	TK-11-HF 
	2.86
	7.9
	620
	5.6

	TK-12-HF 
	0.630
	 /
	 /
	 /

	TK-13-HF
	0.400
	7.9
	555
	4.4

	TA-2-HF
	1.15
	8.2
	948
	8.4

	TA-3-HF
	0.900
	8.2
	663
	5.6

	TA-4-HF
	1.34
	8.1
	650
	5.6

	TA-5-HF
	0.450
	8.1
	654
	4.0

	TA-6-HF
	1.47
	8.2
	1063
	9.6

	TA-7-HF
	1.15
	 /
	 /
	 /

	TA-8-HF
	1.96
	8.0
	755
	 /

	TA-9-HF
	3.91
	8.0
	910
	 /

	TA-10-HF
	0.500
	8.1
	760
	 /

	TA-12-HF
	0.550
	8.0
	752
	7.2

	TA-13-HF
	0.570
	 /
	 /
	 /

	TA-14-HF
	1.15
	8.2
	793
	4.4

	Min
	0.300
	7.9
	555
	4.0

	Median
	1.25
	8.1
	826
	7.2

	Max
	9.31
	8.4
	1063
	9.6




	RIVER WATER Slovenia – HF

	Sampling site
	Discharge (m3/s)
	pH
	Electrical conductivity (µS/cm)

	Total alkalinity   (mmol/L)

	PO-11-HF
	2.00
	7.3
	398
	2.2

	PO-12-HF
	2.52
	7.2
	276
	1.6

	LE-11-HF
	9.68
	7.1
	404
	2.4

	LE-12-HF
	8.38
	7.4
	508
	3.6

	MAR-11-HF
	0.154
	7.3
	312
	1.4

	MAR-12-HF
	0.123
	7.1
	175
	0.9

	Min
	0.123
	7.1
	175
	0.9

	Median
	2.26
	7.2
	355
	1.9

	Max
	9.68
	7.4
	508
	3.6


  










	RIVER WATER Hungary – LF

	Sampling site
	Discharge (m3/s)
	pH
	Electrical conductivity (µS/cm)

	Total alkalinity   (mmol/L)

	TK-2-LF
	1.41
	 / 
	758
	 / 

	TK-7-LF
	1.03
	8.1
	1058
	10

	TK-8-LF
	0.170
	7.7
	1172
	8.0

	TK-9-LF
	0.080
	8.3
	1135
	9.2

	TK-11-LF
	0.540
	8.3
	1396
	10

	TA-2-LF
	1.02
	 /
	857
	 / 

	TA-7-LF
	0.590
	8.4
	1105
	9.6

	TA-8-LF
	0.310
	7.9
	1182
	9.2

	TA-9-LF
	0.140
	8.4
	1217
	8.8

	TA-11-LF
	1.69
	8.4
	1012
	10

	WS-1-LF
	0.008
	8.6
	969
	7.2

	WS-3-LF
	0.020
	8.2
	1063
	8.4

	WS-5-LF
	0.008
	8.6
	1097
	8.8

	WS-6-LF
	0.095
	8.4
	862
	8.0

	WS-7-LF
	0.086
	8.3
	901
	8.4

	WS-9-LF
	0.046
	8.2
	1006
	8.8

	WS-10-LF
	0.010
	8.3
	996
	9.2

	WS-12-LF
	0.050
	8.2
	958
	8.0

	WS-13-LF
	0.198
	8.0
	1014
	8.8

	WS-14-LF
	0.030
	7.8
	1060
	9.2

	WS-16-LF
	0.117
	8.0
	1286
	9.6

	WS-17-LF
	0.008
	8.2
	1017
	9.2

	WS-18-LF
	0.005
	7.9
	1126
	10

	WS-19-LF
	0.008
	8.3
	988
	9.2

	WS-20-LF
	0.0003
	8.2
	979
	9.6

	WS-21-LF
	0.004
	8.2
	1094
	10

	WS-24-LF
	0.005
	8.2
	1068
	8.4

	WS-25-LF
	0.083
	8.3
	1120
	9.2

	Min
	0.0003
	7.7
	758
	7.2

	Median
	0.082
	8.2
	1059
	9.2

	Max
	1.69
	8.6
	1396
	10



	RIVER WATER Slovenia – LF

	Sampling site
	Discharge (m3/s)
	pH
	Electrical conductivity (µS/cm)

	Total alkalinity   (mmol/L)

	PO-1-LF
	0.750
	7.2
	413
	3.1

	PO-2-LF
	0.230
	7.7
	438
	3.2

	PO-3-LF
	0.160
	7.6
	434
	3.3

	PO-4-LF
	0.190
	7.6
	454
	3.5

	PO-5-LF
	0.643
	7.7
	459
	3.6

	PO-6-LF
	0.734
	7.8
	440
	3.2

	LE-1-LF
	5.57
	7.7
	549
	2.9

	LE-2-LF
	2.49
	7.4
	458
	3.2

	LE-3-LF
	1.89
	5.0
	546
	1.9

	LE-4-LF
	1.05
	7.7
	604
	3.9

	LE-5-LF
	1.44
	7.6
	768
	3.8

	LE-6-LF
	4.74
	7.5
	472
	3.0

	MAR-1-LF
	0.035
	7.1
	243
	1.4

	MAR-2-LF
	0.123
	6.8
	2115
	1.9

	MAR-3-LF
	0.014
	7.8
	289
	1.9

	MAR-4-LF
	0.014
	7.9
	291
	2.1

	MAR-5-LF
	0.024
	7.6
	395
	1.8

	MAR-6-LF
	0.040
	7.7
	240
	1.3

	Min
	0.014
	5.0
	240
	1.3

	Median
	0.437
	7.6
	447
	3.1

	Max
	5.57
	7.9
	2115
	3.9


Table S4
ICP–MS operating parameters for the determination of element concentrations.

	Parameter
	Type/Value
	Helium mode
	No gas mode

	Sample introduction
	
	
	

	Nebuliser
	Miramist
	
	

	Spray chamber
	Scott
	
	

	Skimmer and sampler 
	Ni
	
	

	Plasma conditions
	
	
	

	Forward power
	1550 W
	
	

	Plasma gas flow
	15.0 L/min
	
	

	
	
	
	

	Carrier gas flow 
	
	1.05 L/min
	1.05 L/min

	He gas flow
	
	4.5 mL/min
	

	QP bias
	
	-15.0 V
	-3.6 V

	Oct bias
	
	-18.0 V
	-8.0 V

	Cell entrance
	
	-40 V
	-40 V

	Cell exit
	
	-60 V
	-50 V

	Deflect
	
	-2.2 V
	13.4 V

	Plate bias
	
	-60 V
	-40 V

	Sample uptake rate
	0.3 mL/min
	
	

	Data acquisition parameters
	
	
	

	Isotopes monitored 
	
	23Na, 24Mg, 27Al, 39K, 44Ca, 45Sc, 47Ti, 51V, 52Cr, 55Mn, 56Fe, 60Ni,63Cu, 66Zn, 75As, 59Co, 88Sr,
	7Li, 31P, 111Cd, 208Pb, 139La, 140Ce, 141Pr, 146Nd, 147Sm, 153Eu, 157Gd, 159Tb, 163Dy, 165Ho, 166Er, 169Tm, 172Yb, 175Lu

	Isotopes of internal standards
	
	45Sc, 72Ge, 89Y,
103Rh, 115In
	45Sc, 72Ge, 89Y,
103Rh, 115In




Table S5 
Concentrations of elements in the standard reference material SPS-SW1 (Reference material for measurements of elements in surface waters) and certified reference materials CRM 320R (Trace Elements in Chanel Sediment). Concentrations of elements were determined by ICP–MS. The results represent the mean concentration ± standard deviation obtained on six parallel samples, while certified values are given with their associated uncertainties as provided by the manufacturer.

	Element
	SPS-SW1
	CRM 320R

	
	Determined
(µg/L)
	Certified
(µg/L)
	Determined
(mg/kg)
	Certified
(mg/kg)

	Pb
	4.89±0.08
	5.0±0.1
	85.8±4.8
	85±5

	Cd
	0.51±0.02
	0.50±0.01
	2.69±0.09
	2.64±0.18

	As
	10.2±0.2
	10.0±0.1
	22.3±0.7
	21.7±2.0

	Cr
	1.99±0.03
	2.00±0.02
	57.3±1.8
	59±4

	Ni
	10.1±0.2
	10.0±0.1
	26.8±0.8
	27.1±2.2

	Cu
	20.6±0.5
	20±1
	46.4±1.5
	46.3±2.9

	Zn
	19.7±0.4
	20a
	326±10
	319±20

	Al
	50.2±0.8
	50±1
	/
	/

	P
	101±1
	100±1
	/
	/

	Na
	1865±40
	2000±20
	/
	/

	K
	195±4
	200±2
	/
	/

	Mg
	403±4
	400±4
	/
	/

	Ca
	2045±40
	2000±20
	/
	/

	Sr
	50.0±0.5
	50.0±0.5
	/
	/

	Sc
	0.51±0.02
	0.50±0.01
	5.0±0.5
	5.2±0.4

	V
	10.1±0.2
	10.0±0.1
	43.8±0.9
	46.5±2.8

	Mn
	9.97±0.09
	10.0±0.1
	925±30
	910±50

	Fe
	20.3±0.5
	20±1
	26730±1000
	25700±1300

	Co
	2.03±0.03
	2.00±0.02
	9.71±0.09
	9.7±0.6

	La
	0.50±0.01
	0.50±0.01
	/
	/

	Ce
	0.49±0.01
	0.50±0.01
	/
	/

	Pr
	0.50±0.01
	0.50±0.01
	/
	/

	Nd
	0.50±0.01
	0.50±0.01
	/
	/

	Sm
	0.49±0.01
	0.50±0.01
	/
	/

	Eu
	0.50±0.01
	0.50±0.01
	/
	/

	Gd
	0.50±0.01
	0.50±0.01
	/
	/

	Tb
	0.49±0.01
	0.50±0.01
	/
	/

	Dy
	0.50±0.01
	0.50±0.01
	/
	/

	Ho
	0.49±0.01
	0.50±0.01
	/
	/

	Er
	0.49±0.01
	0.50±0.01
	/
	/

	Tm
	0.49±0.01
	0.50±0.01
	/
	/

	Yb
	0.50±0.01
	0.50±0.01
	/
	/

	Lu
	0.49±0.01
	0.50±0.01
	/
	/


     ainformative value


Table S6
LODs for the determination of the total and dissolved concentrations of elements in river water samples, total concentrations of elements in soils, sediments and SPM, and acetic acid–extractable concentrations (0.11 mol/L)  of elements in soils, sediments and SPM. ​LODs were calculated as the concentration providing a signal equal to 3s of the blank sample. To calculate the LODs, 8 blank samples were analysed by ICP–MS.

	Element
	Total element contents in river water (µg/L)
	Dissolved element contents in river water (µg/L)
	Total element contents in soils, sediments and SPM (mg/kg)
	Acetic acid–extractable element contents in soils, sediments and SPM (mg/kg)

	Pb
	0.15
	0.015
	0.23
	0.015

	Cd
	0.04
	0.004
	0.06
	0.004

	As
	0.10
	0.010
	0.15
	0.010

	Cr
	0.06
	0.006
	0.09
	0.006

	Ni
	0.06
	0.006
	0.09
	0.006

	Cu
	0.13
	0.013
	0.20
	0.013

	Zn
	0.70
	0.070
	1.05
	0.070

	Li
	/
	/
	0.5
	/

	Na
	/
	/
	0.8
	/

	Mg
	/
	/
	1.5
	/

	Al
	/
	/
	30
	/

	P
	/
	/
	15
	/

	K
	/
	/
	2.0
	/

	Ca
	/
	/
	1.5
	/

	Sc
	/
	/
	0.2
	/

	Ti
	/
	/
	1.5
	/

	V
	/
	/
	0.2
	/

	Mn
	/
	/
	0.6
	/

	Fe
	/
	/
	15
	/

	Co
	/
	/
	0.2
	/

	Sr
	/
	/
	0.5
	/

	La
	/
	/
	0.05
	/

	Ce
	/
	/
	0.05
	/

	Pr
	/
	/
	0.05
	/

	Nd
	/
	/
	0.05
	/

	Sm
	/
	/
	0.05
	/

	Eu
	/
	/
	0.05
	/

	Gd
	/
	/
	0.2
	/

	Tb
	/
	/
	0.05
	/

	Dy
	/
	/
	0.05
	/

	Ho
	/
	/
	0.05
	/

	Er
	/
	/
	0.05
	/

	Tm
	/
	/
	0.05
	/

	Yb
	/
	/
	0.05
	/

	Lu
	/
	/
	0.05
	/




Table S7 
[bookmark: _Hlk220223156]Concentrations of PTEs and P in soil samples from the Koppány, Hungary (HU) (n=9) and Ledava, Slovenia (SI) (n=9) river catchments, determined by ICP–MS. EQS values are derived from INSURE [19]. 

	Soil HU

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg

	AGR-UC1 
	19.7
	0.239
	12.1
	74.1
	35.2
	23.2
	61.1
	713

	AGR-UC2
	22.8
	0.212
	10.2
	73.5
	36.5
	24.4
	70.3
	642

	AGR-UC3
	20.9
	0.233
	9.10
	69.1
	33.2
	18.7
	91.5
	713

	FOR-UC1 
	23.0
	0.197
	9.08
	70.4
	32.1
	16.8
	58.7
	548

	PAST UC1
	20.8
	0.242
	9.36
	66.7
	35.0
	20.2
	62.7
	739

	AGR-LC1
	21.6
	0.233
	10.3
	69.1
	34.4
	21.3
	64.2
	816

	AGR-LC2
	16.4
	0.259
	8.77
	69.4
	29.1
	19.8
	61.4
	1017

	FOR-LC1
	20.2
	0.265
	9.92
	65.6
	30.7
	19.6
	61.7
	766

	FOR-LC2
	25.3
	0.295
	8.91
	70.1
	29.7
	16.0
	60.7
	833

	EQS
	100
	3
	10
	150
	75
	40
	250
	/



	Soil SI

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg

	AGR-KU
	17.1
	0.362
	10.5
	63.9
	27.7
	20.9
	65.4
	779

	AGR-PO
	18.3
	0.372
	10.9
	83.3
	34.4
	26.1
	92.5
	896

	AGR-BE
	20.0
	0.349
	10.1
	73.0
	32.3
	26.6
	81.4
	783

	AGR-VEP
	18.8
	0.333
	9.15
	65.8
	26.1
	25.1
	96.7
	701

	AGR-PET
	17.8
	0.237
	11.9
	78.4
	34.7
	23.8
	70.3
	455

	AGR-RE
	17.9
	0.307
	12.7
	85.4
	38.6
	27.6
	84.1
	511

	AGR-TE
	22.7
	0.236
	8.80
	65.7
	26.6
	19.2
	64.5
	377

	FOR-HR
	22.7
	0.273
	9.11
	54.1
	24.8
	15.7
	64.5
	635

	FOR-DOB
	21.2
	0.493
	9.85
	71.2
	29.7
	17.2
	63.8
	455

	EQS
	100
	3
	10
	150
	75
	40
	250
	/


       The cells highlighted in yellow indicate values that exceed the EQS threshold.


Table S8
[bookmark: _Hlk125000069]Concentrations of PTEs and P in sediment samples from the Koppány, Hungary (HU) (n=15) and Ledava, Slovenia (SI) (n=3) river catchments, determined by ICP–MS. Quality target values for metals and metalloids in bottom sediment are derived from Joint Danube Survey [22]. 

	Sediment HU

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg)

	GOI1
	14.5
	0.202
	8.30
	58.4
	22.3
	14.1
	52.4
	802

	IRSA
	14.5
	0.224
	5.94
	58.1
	20.0
	15.7
	64.0
	1566

	KOBO
	16.1
	0.233
	8.37
	65.1
	27.8
	22.6
	83.8
	1567

	KOFI
	14.3
	0.197
	6.91
	53.4
	24.2
	19.8
	66.1
	1382

	KOGE
	22.8
	0.331
	14.8
	80.2
	43.5
	36.4
	122
	2300

	KOKI
	21.8
	0.267
	10.8
	77.2
	39.9
	35.2
	130
	1900

	KOKO
	21.6
	0.289
	13.3
	71.8
	41.3
	27.4
	73.5
	817

	KONA
	21.2
	0.264
	15.2
	70.6
	39.1
	24.5
	75.7
	1174

	KOPR
	19.3
	0.257
	12.9
	68.1
	35.6
	23.1
	70.8
	1036

	KOSZ
	20.7
	0.276
	14.1
	73.4
	38.5
	23.7
	85.1
	1346

	KOTA
	27.6
	0.418
	20.5
	92.4
	52.5
	36.2
	111
	1620

	KOTK
	26.0
	0.325
	15.7
	87.1
	47.0
	29.9
	99.0
	1711

	KUU2
	13.6
	0.257
	6.93
	56.3
	23.1
	12.2
	45.6
	878

	PETK
	23.7
	0.288
	17.5
	78.1
	41.0
	27.4
	90.4
	1075

	SOFO
	17.4
	0.222
	10.6
	63.1
	29.7
	17.7
	53.9
	719

	Quality targets
	100
	1.20
	20
	100
	50
	60
	200
	/



	Sediment SI

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg)

	PO
	34.8
	0.378
	27.3
	106
	52.9
	34.9
	116
	1301

	LE
	31.1
	0.419
	12.6
	94.7
	50.8
	42.7
	161
	1015

	MAR
	37.4
	0.377
	21.8
	89.8
	56.3
	33.0
	183
	1175

	Quality targets
	100
	1.20
	20
	100
	50
	60
	200
	/


     The cells highlighted in yellow indicate values that exceed the Quality target threshold.

Table S9
Concentrations of PTEs and P in SPM samples from the Koppány, Hungary (HU) (n=15) and Ledava, Slovenia (SI) (n=3) river catchments, determined by ICP–MS. Quality target values for metals and metalloids in bottom sediment are derived from Joint Danube Survey [22].

	SPM HU

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg)

	TK-3-LF-GS
	69.0
	0.322
	29.1
	99.3
	60.0
	42.1
	177
	3560

	TK-4-LF-GS
	36.1
	0.308
	30.2
	95.0
	57.9
	44.7
	164
	3180

	TK-5-HF-AS
	35.0
	0.345
	28.2
	93.9
	57.4
	45.5
	162
	2313

	TK-6-HF-AS
	37.0
	0.319
	27.0
	105
	65.7
	41.7
	122
	963

	TK-8-HF-AS
	35.2
	0.370
	29.5
	108
	66.5
	48.2
	133
	1218

	TK-(1+2)-HF-P
	53.3
	0.246
	26.3
	89
	51.1
	41.2
	142
	1839

	TK-7-HF+BF-P
	35.9
	0.274
	26.2
	102
	62.8
	40.4
	115
	1071

	TK-9-PL
	31.3
	0.541
	22.3
	97.7
	58.5
	37.9
	118
	1463

	TK-11-PL
	25
	0.430
	23.0
	107
	55.3
	41.2
	145
	2684

	TK-10-PU
	30.2
	0.480
	21.3
	95
	55.5
	35.1
	107
	1240

	TK-12-PU
	27.2
	0.497
	24.8
	113
	63.7
	40.5
	131
	1615

	TA-1-LF-GS
	37.8
	0.318
	35.1
	85.0
	50.8
	41.9
	134
	1900

	TA-2-LF-GS
	102
	0.402
	30.5
	84.3
	49.1
	34.1
	149
	1933

	TA-4-HF-AS
	34.8
	0.616
	23.8
	97.7
	60.7
	39.3
	111
	1175

	TA-3-HF-P
	40.4
	0.319
	28.7
	112
	73.1
	46.6
	187
	1229

	Quality targets
	100
	1.20
	20
	100
	50
	60
	200
	/



	SPM SI

	Sampling site
	Pb (mg/kg)
	Cd (mg/kg)
	As(mg/kg)
	Cr (mg/kg)
	Ni (mg/kg)
	Cu (mg/kg)
	Zn (mg/kg)
	P (mg/kg)

	PO-HF-GS
	29.6
	0.309
	21.3
	132
	57.5
	40.0
	88.1
	1092

	LE-HF-GS
	26.6
	0.350
	18.0
	95.1
	51.5
	42.5
	101
	1957

	MAR-HF-GS
	31.3
	0.229
	21.2
	134
	68.5
	51.6
	123
	1199

	Quality targets
	100
	1.20
	20
	100
	50
	60
	200
	/


The cells highlighted in yellow indicate values that exceed the Quality target threshold.
Table S10
Total concentrations of PTEs and P in river water samples from the Koppány, Hungary (HU) and Ledava, Slovenia (SI) catchments at high (n= 24 and 6, respectively) and low (n=28 and 18, respectively) water flow conditions, determined by ICP–MS. 

	RIVER WATER-HF-T HU

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	TK-2-HF-T
	1.60
	0.070
	6.96
	2.45
	3.62
	6.26
	5.91
	409

	TK-3-HF-T
	25.2
	0.222
	16.5
	43.8
	35.4
	26.9
	47.8
	818

	TK-4HF-T 
	5.46
	0.092
	7.41
	21.9
	10.1
	10.1
	22.8
	995

	TK-5-HF-T
	2.93
	<0.04
	5.59
	8.84
	4.80
	4.30
	9.14
	697

	TK-6-HF-T
	1.64
	<0.04
	4.37
	5.37
	2.95
	2.17
	4.50
	475

	TK-7-HF-T 
	1.55
	<0.04
	2.47
	4.77
	3.37
	4.62
	3.78
	371

	TK-8-HF-T 
	0.39
	<0.04
	1.79
	1.56
	1.37
	1.59
	<0.70
	255

	TK-9-HF-T 
	2.50
	0.047
	2.21
	7.30
	5.23
	4.19
	7.03
	443

	TK-10-HF-T 
	2.59
	<0.04
	9.21
	13.3
	11.4
	4.43
	11.3
	568

	TK-11-HF-T 
	31.8
	0.474
	18.4
	77.8
	55.9
	35.6
	70.6
	854

	TK-12-HF-T 
	9.93
	0.117
	15.7
	37.1
	22.3
	19.0
	102
	717

	TK-13-HF-T
	27.9
	0.401
	19.5
	209
	199
	42.1
	56.5
	816

	TA-2-HF-T
	0.989
	<0.04
	6.05
	2.63
	7.55
	3.69
	5.05
	326

	TA-3-HF-T
	100
	0.962
	53.6
	189
	148
	103
	197
	2367

	TA-4-HF-T
	21.5
	0.211
	13.4
	34.4
	29.4
	25
	39.7
	693

	TA-5-HF-T
	11.5
	0.103
	8.88
	11.8
	18.4
	393
	103
	628

	TA-6-HF-T
	1.98
	<0.04
	4.74
	5.70
	3.85
	3.06
	17.0
	453

	TA-7-HF-T
	1.33
	<0.04
	4.63
	3.50
	2.97
	1.68
	2.80
	372

	TA-8-HF-T
	0.484
	<0.04
	2.82
	1.25
	1.55
	4.28
	1.30
	281

	TA-9-HF-T
	0.372
	<0.04
	2.19
	1.26
	1.35
	1.78
	<0.70
	298

	TA-10-HF-T
	1.56
	<0.04
	2.09
	4.50
	3.29
	3.10
	3.42
	362

	TA-12-HF-T
	25.4
	0.249
	18.2
	62.2
	45.9
	32.5
	70.7
	888

	TA-13-HF-T
	9.19
	0.085
	11.8
	30.7
	18.8
	18.6
	50.1
	531

	TA-14-HF-T
	13.8
	0.127
	14.1
	145
	120
	23.5
	123
	587



	RIVER WATER-HF-T SI

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	[bookmark: _Hlk211679241]PO-11-HF-T
	4.06
	<0.04
	8.02
	10.0
	8.5
	4.68
	12.7
	249

	PO-12-HF-T
	16.6
	0.200
	14.8
	65.7
	41.5
	27.3
	53.4
	840

	LE-11-HF-T
	0.949
	0.04
	12.7
	2.18
	9.2
	4.30
	17.1
	199

	LE-12-HF-T
	5.98
	0.091
	8.30
	23.3
	14.7
	11.1
	31.1
	775

	MAR-11-HF-T
	1.83
	<0.04
	6.88
	4.54
	5.86
	3.17
	9.33
	112

	MAR-12-HF-T
	31.1
	0.269
	18.8
	128
	72
	52.3
	105
	1179


  


















	RIVER WATER-LF-T HU

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	[bookmark: _Hlk211679430]TK-2-LF-T
	0.633
	0.060
	12.0
	1.55
	14.8
	7.23
	31.0
	125

	TK-7-LF-T
	10.6
	0.127
	14.3
	18.0
	16.1
	13.9
	27.4
	510

	TK-8-LF-T
	3.64
	<0.04
	9.18
	12.4
	6.28
	5.23
	10.8
	1277

	TK-9-LF-T
	0.660
	<0.04
	2.46
	2.00
	1.86
	2.27
	2.70
	906

	TK-11-LF-T
	0.920
	<0.04
	5.04
	3.48
	19.6
	64.6
	16.0
	365

	TA-2-LF-T
	0.592
	<0.04
	6.09
	1.28
	3.31
	2.63
	6.36
	155

	TA-7-LF-T
	10.2
	0.100
	14.3
	22.8
	20.4
	12.7
	28.8
	313

	TA-8-LF-T
	4.42
	0.063
	10.4
	19.1
	8.69
	7.69
	18.4
	664

	TA-9-LF-T
	0.324
	<0.04
	2.46
	1.24
	1.43
	1.36
	<0.70
	1287

	TA-11-LF-T
	1.57
	<0.04
	3.10
	26.9
	21.7
	10.0
	6.59
	273

	WS-1-LF-T
	0.15
	<0.04
	7.64
	1.41
	8.37
	2.09
	8.65
	155

	WS-3-LF-T
	0.238
	<0.04
	1.29
	1.92
	2.54
	1.74
	4.25
	117

	WS-5-LF-T
	1.22
	<0.04
	2.28
	5.51
	9.26
	2.80
	10.6
	236

	WS-6-LF-T
	0.342
	<0.04
	1.25
	1.53
	2.74
	1.24
	3.69
	79.8

	WS-7-LF-T
	<0.15
	<0.04
	<0.10
	1.11
	3.28
	0.722
	3.87
	57.8

	WS-9-LF-T
	1.32
	<0.04
	1.64
	4.22
	3.98
	1.86
	6.45
	140

	WS-10-LF-T
	0.330
	<0.04
	<0.10
	1.24
	2.70
	0.887
	5.40
	126

	WS-12-LF-T
	<0.15
	<0.04
	<0.10
	0.482
	1.79
	0.825
	0.901
	69.2

	WS-13-LF-T
	<0.15
	<0.04
	<0.10
	0.117
	1.35
	1.35
	<0.70
	57.4

	WS-14-LF-T
	<0.15
	<0.04
	<0.10
	0.431
	3.43
	0.288
	2.27
	80.9

	WS-16-LF-T
	2.04
	<0.04
	2.68
	6.77
	5.83
	5.40
	16.3
	719

	WS-17-LF-T
	0.150
	<0.04
	<0.10
	0.579
	1.87
	1.05
	1.75
	122

	WS-18-LF-T
	0.241
	<0.04
	<0.10
	1.02
	1.92
	1.21
	1.78
	66.3

	WS-19-LF-T
	<0.15
	<0.04
	<0.10
	0.408
	1.83
	1.31
	2.31
	87.5

	WS-20-LF-T
	<0.15
	<0.04
	<0.10
	1.66
	1.66
	0.817
	<0.70
	60.8

	WS-21-LF-T
	0.180
	<0.04
	<0.10
	1.09
	1.62
	1.37
	2.98
	90.3

	WS-24-LF-T
	<0.15
	<0.04
	<0.10
	0.522
	2.19
	0.553
	<0.70
	38.2

	WS-25-LF-T
	0.205
	<0.04
	<0.10
	1.51
	1.64
	1.32
	<0.70
	93.6



	RIVER WATER-LF-T SI
	 
	 
	 
	 
	 
	 

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	[bookmark: _Hlk211679717]PO-1-LF-T
	0.670
	<0.04
	10.5
	1.26
	0.250
	2.63
	1.40
	142

	PO-2-LF-T
	0.560
	<0.04
	6.49
	2.43
	4.21
	2.12
	3.56
	271

	PO-3-LF-T
	0.844
	<0.04
	3.21
	4.41
	7.21
	1.74
	6.49
	147

	PO-4-LF-T
	0.989
	<0.04
	5.62
	2.91
	3.25
	61.7
	13.5
	341

	PO-5-LF-T
	0.810
	<0.04
	2.01
	3.38
	6.94
	2.07
	<0.70
	201

	PO-6-LF-T
	1.36
	0.083
	2.53
	1.89
	2.71
	2.63
	<0.70
	98,9

	LE-1-LF-T
	0.547
	<0.04
	3.08
	1.42
	0.588
	1.94
	3.88
	98,6

	LE-2-LF-T
	0.484
	<0.04
	5.07
	1.99
	5.40
	1.78
	4.63
	294

	LE-3-LF-T
	0.535
	<0.04
	2.15
	1.75
	2.35
	1.97
	6.27
	191

	LE-4-LF-T
	0.734
	<0.04
	4.86
	3.00
	3.13
	3.52
	12.0
	400

	LE-5-LF-T
	0.718
	<0.04
	1.58
	3.72
	2.48
	2.21
	3.08
	260

	LE-6-LF-T
	0.832
	<0.04
	1.97
	2.62
	2.96
	3.40
	3.09
	133

	MAR-1-LF-T
	0.282
	<0.04
	1.82
	0.837
	0.923
	1.31
	2.93
	52.7

	MAR-2-LF-T
	0.286
	<0.04
	3.75
	2.05
	8.79
	2.02
	3.45
	177

	MAR-3-LF-T
	0.224
	<0.04
	1.19
	1.71
	5.76
	1.32
	1.10
	30.3

	MAR-4-LF-T
	3.08
	<0.04
	3.55
	2.51
	22.0
	3.07
	21.1
	155

	MAR-5-LF-T
	0.272
	<0.04
	0.828
	2.97
	2.74
	1.44
	<0.70
	139

	MAR-6-LF-T
	0.550
	<0.04
	1.42
	2.09
	2.96
	2.90
	<0.70
	51.7






Table S11
[bookmark: _Hlk226616614]Concentrations of dissolved PTEs and P in river water samples from the Koppány, Hungary (HU) and Ledava, Slovenia (SI) catchments at high (n= 24 and 6, respectively) and low (n=28 and 18, respectively) water flow conditions, determined by ICP–MS. EQS values are derived from WFD [23,25,26].

	RIVER WATER-HF-D HU

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	TK-2-HF-D
	0.034
	0.006
	3.02
	0.202
	1.36
	1.94
	0.681
	297

	TK-3-HF-D
	0.016
	0.010
	3.89
	0.220
	1.89
	3.01
	0.745
	327

	TK-4HF-D
	0.356
	0.008
	5.37
	0.209
	2.02
	1.92
	1.34
	484

	TK-5-HF-D
	0.330
	<0.004
	5.01
	0.168
	1.87
	1.39
	1.12
	390

	TK-6-HF-D
	0.290
	<0.004
	4.09
	0.165
	1.56
	1.07
	1.16
	305

	TK-7-HF-D 
	0.211
	0.005
	2.40
	0.320
	1.29
	3.69
	2.43
	229

	TK-8-HF-D 
	0.030
	<0.004
	1.39
	0.226
	0.96
	1.51
	2.00
	112

	TK-9-HF-D 
	0.059
	<0.004
	2.02
	0.252
	0.95
	1.74
	0.786
	245

	TK-10-HF-D 
	0.077
	0.007
	5.90
	0.208
	1.65
	2.87
	2.52
	470

	TK-11-HF-D 
	0.415
	0.094
	2.88
	0.850
	1.97
	5.76
	69.9
	156

	TK-12-HF-D 
	1.04
	0.047
	3.82
	0.853
	2.26
	7.84
	26.4
	331

	TK-13-HF-D 
	0.202
	0.011
	5.39
	0.447
	1.84
	4.78
	55.9
	421

	TA-2-HF-D
	0.018
	0.005
	4.11
	0.159
	1.59
	1.47
	0.638
	213

	TA-3-HF-D
	1.17
	0.008
	3.15
	0.321
	2.07
	3.41
	0.641
	159

	TA-4-HF-D
	0.024
	0.007
	3.19
	0.203
	2.24
	3.73
	0.622
	190

	TA-5-HF-D
	0.047
	0.015
	5.26
	0.196
	5.31
	137
	22.1
	371

	TA-6-HF-D
	0.306
	0.005
	4.65
	0.144
	2.21
	1.64
	8.02
	211

	TA-7-HF-D
	0.292
	0.006
	4.33
	0.125
	2.04
	1.08
	1.11
	169

	TA-8-HF-D
	0.189
	<0.004
	1.90
	0.335
	1.54
	2.56
	7.60
	155

	TA-9-HF-D
	0.031
	<0.004
	1.58
	0.162
	1.03
	1.54
	1.90
	185

	TA-10-HF-D
	0.090
	<0.004
	1.96
	0.161
	1.09
	1.70
	0.865
	203

	TA-12-HF-D
	0.086
	0.012
	5.66
	0.579
	2.29
	5.99
	48.4
	267

	TA-13-HF-D
	0.164
	0.033
	6.47
	0.832
	2.78
	17.5
	33.0
	324

	TA-14-HF-D
	0.355
	0.014
	4.33
	1.13
	2.07
	22.2
	33.6
	218

	EQS
	1.20
	0.25
	25
	4.7
	4
	30
	100
	/



	RIVER WATER-HF-D SI

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	PO-11-HF-D
	0.304
	0.015
	1.41
	0.558
	1.75
	1.53
	2.23
	63.9

	PO-12-HF-D
	1.37
	0.029
	1.90
	0.475
	2.95
	4.04
	2.82
	128

	LE-11-HF-D
	0.180
	0.016
	1.22
	0.419
	1.91
	1.43
	3.32
	86.0

	LE-12-HF-D
	0.090
	0.007
	2.21
	0.115
	1.28
	1.39
	2.91
	257

	MAR-11-HF-D
	0.446
	0.017
	0.716
	0.524
	2.40
	1.33
	2.17
	37.3

	MAR-12-HF-D
	0.337
	0.012
	1.06
	0.888
	3.69
	3.96
	1.34
	96.0

	EQS
	1.20
	0.25
	25
	4.7
	4
	30
	100
	/


The cells highlighted in yellow indicate values that exceed the EQS threshold.















	RIVER WATER-LF-D HU

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	TK-2-LF-D
	0.041
	0.006
	4.52
	0.181
	1.43
	2.33
	0.766
	118

	TK-7-LF-D
	0.032
	<0.004
	7.96
	0.205
	2.56
	1.28
	1.30
	406

	TK-8-LF-D
	0.361
	<0.004
	8.77
	0.245
	2.30
	1.05
	1.46
	807

	TK-9-LF-D
	0.026
	<0.004
	2.41
	0.255
	1.17
	0.951
	0.907
	826

	TK-11-LF-D
	0.431
	0.014
	2.75
	0.427
	1.44
	6.92
	4.71
	235

	TA-2-LF-D
	0.034
	0.005
	5.26
	0.169
	1.60
	1.23
	0.370
	150

	TA-7-LF-D
	0.034
	<0.004
	8.51
	0.117
	2.50
	1.21
	0.351
	271

	TA-8-LF-D
	0.368
	0.006
	7.92
	0.177
	2.30
	1.30
	1.18
	389

	TA-9-LF-D
	0.050
	0.005
	1.80
	0.184
	1.17
	1.19
	1.13
	597

	TA-11-LF-D
	0.144
	0.009
	2.40
	0.379
	1.23
	4.79
	1.85
	154

	WS-1-LF-D
	<0.015
	<0.004
	1.52
	1.08
	0.452
	0.676
	<0.070
	98.4

	WS-3-LF-D
	<0.015
	<0.004
	1.26
	0.615
	0.774
	0.952
	<0.070
	62.3

	WS-5-LF-D
	<0.015
	<0.004
	0.760
	1.50
	0.626
	0.915
	<0.070
	143

	WS-6-LF-D
	<0.015
	<0.004
	1.18
	0.908
	1.43
	1.07
	<0.070
	18.6

	WS-7-LF-D
	<0.015
	<0.004
	1.30
	0.329
	0.801
	0.581
	<0.070
	13.2

	WS-9-LF-D
	<0.015
	<0.004
	1.54
	0.543
	0.858
	0.930
	<0.070
	41.8

	WS-10-LF-D
	<0.015
	<0.004
	1.12
	0.084
	0.560
	0.665
	<0.070
	13.8

	WS-12-LF-D
	<0.015
	<0.004
	1.65
	0.375
	1.10
	0.527
	<0.070
	8.09

	WS-13-LF-D
	<0.015
	<0.004
	1.02
	<0.006
	1.01
	0.277
	<0.070
	17.5

	WS-14-LF-D
	<0.015
	<0.004
	1.18
	0.047
	0.575
	0.087
	<0.070
	40.5

	WS-16-LF-D
	0.016
	<0.004
	1.32
	0.149
	1.87
	0.699
	1.55
	514

	WS-17-LF-D
	<0.015
	<0.004
	1.16
	0.178
	0.784
	0.945
	<0.070
	113

	WS-18-LF-D
	<0.015
	<0.004
	1.13
	0.006
	0.969
	1.04
	<0.070
	13.0

	WS-19-LF-D
	<0.015
	<0.004
	1.40
	0.134
	0.899
	1.04
	<0.070
	77.2

	WS-20-LF-D
	<0.015
	<0.004
	1.66
	1.48
	0.899
	0.701
	<0.070
	22.0

	WS-21-LF-D
	<0.015
	<0.004
	0.95
	0.237
	0.943
	1.37
	<0.070
	46.6

	WS-24-LF-D
	<0.015
	<0.004
	0.177
	0.414
	0.649
	0.255
	<0.070
	12.3

	WS-25-LF-D
	<0.015
	<0.004
	1.56
	0.413
	0.971
	1.27
	<0.070
	79.1

	EQS
	1.20
	0.25
	25
	4.7
	4
	30
	100
	/



	RIVER WATER-LF-D SI
	 
	 
	 
	 
	 
	 

	Sampling site
	Pb (ng/mL)
	Cd (ng/mL)
	As (ng/mL)
	Cr (ng/mL)
	Ni (ng/mL)
	Cu (ng/mL)
	Zn (ng/mL)
	P (ng/mL)

	PO-1-LF-D
	<0.015
	0.007
	1.10
	0.053
	0.200
	0.933
	<0.070
	8.35

	PO-2-LF-D
	0.024
	0.010
	2.28
	0.282
	1.24
	0.690
	0.756
	46.2

	PO-3-LF-D
	0.019
	<0.004
	2.20
	0.061
	1.45
	0.509
	0.225
	51.7

	PO-4-LF-D
	0.145
	0.006
	2.63
	0.284
	1.28
	1.04
	2.11
	162

	PO-5-LF-D
	0.016
	<0.004
	1.34
	0.053
	0.98
	0.605
	<0.070
	18.1

	PO-6-LF-D
	0.017
	<0.004
	0.992
	0.044
	1.02
	0.689
	<0.070
	10.9

	LE-1-LF-D
	0.047
	0.010
	1.19
	0.126
	0.514
	1.05
	1.19
	57.2

	LE-2-LF-D
	0.030
	0.011
	1.92
	0.312
	1.36
	0.906
	0.675
	124

	LE-3-LF-D
	0.051
	<0.004
	1.67
	0.075
	1.15
	0.640
	3.09
	181

	LE-4-LF-D
	0.294
	0.008
	1.85
	0.434
	1.21
	1.11
	3.93
	289

	LE-5-LF-D
	0.028
	0.005
	0.910
	0.091
	0.991
	0.540
	1.21
	94.3

	LE-6-LF-D
	0.025
	0.007
	0.822
	0.111
	1.36
	0.884
	0.819
	62.7

	MAR-1-LF-D
	0.046
	0.007
	0.530
	0.159
	0.776
	1.02
	<0.070
	9.84

	MAR-2-LF-D
	0.086
	0.006
	1.01
	0.201
	2.18
	1.47
	0.655
	26.0

	MAR-3-LF-D
	0.018
	<0.004
	0.625
	0.101
	1.51
	0.899
	0.217
	12.1

	MAR-4-LF-D
	0.069
	<0.004
	0.693
	0.171
	1.45
	1.03
	2.52
	21.5

	MAR-5-LF-D
	0.025
	0.005
	0.436
	0.143
	1.51
	0.756
	<0.070
	10.1

	MAR-6-LF-D
	0.019
	0.006
	0.365
	0.126
	1.80
	0.829
	<0.070
	7.62

	EQS
	1.20
	0.25
	25
	4.7
	4
	30
	100
	/









Table S12
Acetic acid–extractable concentrations (0.11 mol/L), expressed as the percentage of extractable PTEs relative to their total concentrations in soils and sediments, for samples from the Koppány catchment, Hungary (HU) (n = 15), and the Ledava catchment, Slovenia (SI) (n = 3). Elemental concentrations were determined by ICP–MS.

	Soil HU

	Sampling site
	Pb (%)
	Cd (%)
	As (%)
	Cr (%)
	Ni (%)
	Cu (%)
	Zn (%)

	AGR-UC1 
	0.17
	14.5
	1.74
	0.10
	2.4
	0.97
	0.60

	AGR-UC2
	0.21
	16.9
	1.32
	0.10
	3.3
	0.99
	0.43

	AGR-UC3
	0.21
	16.8
	3.27
	0.09
	2.7
	1.15
	1.52

	FOR-UC1 
	0.46
	23.0
	1.13
	0.12
	3.1
	1.30
	1.49

	PAST UC1
	0.28
	14.1
	4.09
	0.09
	2.5
	0.74
	0.89

	AGR-LC1
	0.15
	11.2
	1.37
	0.13
	3.0
	0.90
	0.68

	AGR-LC2
	0.31
	7.35
	1.90
	0.10
	2.3
	0.89
	1.38

	FOR-LC1
	0.52
	11.0
	0.75
	0.14
	2.7
	1.08
	1.50

	FOR-LC2
	0.53
	11.7
	0.66
	0.09
	2.4
	0.61
	0.41



	Soil SI

	Sampling site
	Pb (%)
	Cd (%)
	As (%)
	Cr (%)
	Ni (%)
	Cu (%)
	Zn (%)

	AGR-KU
	0.62
	18.1
	0.41
	0.05
	4.65
	1.77
	2.87

	AGR-PO
	0.25
	11.4
	0.36
	0.09
	2.50
	1.67
	1.76

	AGR-BE
	0.49
	13.8
	0.67
	0.04
	3.36
	2.65
	2.49

	AGR-VEP
	0.32
	17.8
	0.80
	0.06
	2.01
	1.43
	1.34

	AGR-PET
	0.66
	12.8
	0.97
	0.04
	2.98
	0.90
	1.79

	AGR-RE
	0.42
	14.3
	0.29
	0.05
	3.19
	1.97
	2.02

	AGR-TE
	0.54
	11.4
	0.58
	0.11
	1.47
	1.14
	3.53

	FOR-HR
	1.36
	12.6
	0.17
	0.15
	10.9
	2.19
	8.04

	FOR-DOB
	1.23
	22.2
	0.18
	0.09
	1.56
	1.49
	3.13



	Sediment HU

	Sampling site
	Pb (%)
	Cd (%)
	As (%)
	Cr (%)
	Ni (%)
	Cu (%)
	Zn (%)

	GOI1
	1.24
	25.8
	5.96
	0.24
	5.86
	1.55
	5.66

	IRSA
	0.83
	23.4
	14.4
	0.31
	4.68
	2.66
	14.3

	KOBO
	0.69
	32.5
	11.3
	0.21
	5.57
	5.13
	21.9

	KOFI
	0.57
	30.7
	11.0
	0.19
	6.17
	5.45
	23.7

	KOGE
	0.53
	33.8
	9.69
	0.16
	4.73
	3.25
	15.1

	KOKI
	0.55
	37.8
	7.99
	0.22
	5.91
	4.04
	19.4

	KOKO
	1.22
	28.2
	3.64
	0.19
	3.70
	1.84
	0.84

	KONA
	0.68
	32.8
	5.56
	0.15
	3.76
	1.99
	2.60

	KOPR
	0.82
	31.6
	4.87
	0.14
	4.09
	1.70
	2.44

	KOSZ
	0.60
	26.2
	5.86
	0.15
	4.00
	2.30
	6.61

	KOTA
	0.55
	20.8
	4.32
	0.10
	2.79
	1.29
	2.29

	KOTK
	0.49
	23.8
	4.45
	0.12
	3.44
	2.04
	5.22

	KUU2
	0.67
	9.8
	11.1
	0.12
	2.65
	1.90
	1.16

	PETK
	0.82
	22.7
	1.16
	0.12
	3.57
	1.54
	4.07

	SOFO
	1.66
	25.0
	2.00
	0.16
	4.46
	1.97
	1.41



	Sediment SI

	Sampling site
	Pb (%)
	Cd (%)
	As (%)
	Cr (%)
	Ni (%)
	Cu (%)
	Zn (%)

	PO
	0.23
	27.8
	1.38
	0.10
	6.17
	3.32
	6.35

	LE
	0.83
	51.6
	3.16
	0.46
	6.05
	8.14
	18.1

	MAR
	0.17
	21.6
	0.13
	0.11
	7.35
	3.72
	4.13









Table S13 
MLRR parameters for the analyzed PTEs in river sediments. 

	Pb

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-5.312
	2.492
	-2.132
	0.048
	*
	

	V
	0.258
	0.040
	6.431
	0.000
	***
	0.97

	Co
	-0.036
	0.015
	-2.415
	0.027
	*
	0.95

	Ti
	0.001
	0.001
	1.823
	0.086
	.
	0.45

	Multiple R-squared
	
	
	
	
	0.97

	Adjusted R-squared
	
	
	
	0.96

	Cd

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	0.08346
	0.02837
	2.942
	0.00805
	**
	

	V
	0.00252
	0.00035
	7.257
	5.08E-07
	***
	0.74

	Multiple R-squared
	
	
	
	
	0.73

	Adjusted R-squared
	
	
	
	0.72

	As

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-5.3655
	1.12421
	-4.773
	0.00012
	***
	

	V
	0.24042
	0.01384
	17.371
	1.56E-13
	***
	0.94

	Multiple R-squared
	
	
	
	
	0.93

	Adjusted R-squared
	
	
	
	0.93

	Cr

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	25.5738
	2.8196
	9.07
	1.59E-08
	***
	

	V
	0.60736
	0.03415
	17.78
	1.00E-13
	***
	0.94

	Multiple R-squared
	
	
	
	
	0.94

	Adjusted R-squared
	
	
	
	0.93

	Ni

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-8.9236
	1.14162
	-7.817
	2.36E-07
	***
	

	V
	0.62096
	0.01624
	38.24
	2.00E-16
	***
	0.98

	Co
	-0.1567
	0.0122
	-12.843
	8.16E-11
	***
	0.99

	Multiple R-squared
	
	
	
	
	0.98

	Adjusted R-squared
	
	
	
	0.98

	Cu

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-8.7174
	4.49992
	-1.937
	0.06952
	.
	

	V
	0.26277
	0.16667
	1.577
	0.13331
	
	0.63

	Co
	-0.1385
	0.04597
	-3.012
	0.00785
	**
	0.65

	Mn
	-0.0036
	0.00158
	-2.292
	0.03497
	*
	0.18

	Fe
	0.00058
	0.00039
	1.474
	0.15876
	
	0.61

	Multiple R-squared
	
	
	
	
	0.80

	Adjusted R-squared
	
	
	
	0.75

	Zn

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-119.700
	24.260
	-4.934
	0.000
	***
	

	V
	-1.672
	0.476
	-3.512
	0.002
	**
	0.53

	Fe
	0.003
	0.001
	3.009
	0.008
	**
	0.64

	Y
	10.500
	2.142
	4.899
	0.000
	***
	0.79

	Multiple R-squared
	
	
	
	
	0.88

	Adjusted R-squared
	
	
	
	0.86

	P

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	15.8079
	184.255
	0.086
	0.93305
	
	

	Mn
	0.5678
	0.108
	5.259
	0.0002
	***
	0.80

	V
	15.0524
	3.0636
	4.913
	0.00036
	***
	0.33

	Co
	-65.927
	13.3381
	-4.943
	0.00034
	***
	0.18

	Multiple R-squared
	
	
	
	
	0.79

	Adjusted R-squared
	
	
	
	0.73










Table S14 
MLRR parameters for the analyzed PTEs in SPM. 

	Pb

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	14.8952
	6.22668
	2.392
	0.03256
	*
	

	Sr
	0.26027
	0.05306
	4.905
	0.00029
	***
	0.54

	Mn
	-0.0045
	0.00268
	-1.669
	0.11905
	
	0.00

	Multiple R-squared
	
	
	
	
	0.63

	Adjusted R-squared
	
	
	
	0.57

	Cd

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	0.2864
	0.0557
	5.1440
	0.00015
	***
	

	Mn
	0.0000
	0.0000
	0.2580
	0.79996
	
	0.00

	Multiple R-squared
	
	
	
	
	0.00

	Adjusted R-squared
	
	
	
	0.06

	As

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	14.9382
	2.05451
	7.271
	4.09E-06
	***
	

	Rb
	0.10398
	0.01762
	5.901
	3.86E-05
	***
	0.66

	Multiple R-squared
	
	
	
	
	0.66

	Adjusted R-squared
	
	
	
	0.64

	Cr

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	8.8060
	2.4400
	3.609
	0.00358
	**
	

	Fe
	0.0009
	0.0001
	10.0160
	3.52E-07
	***
	0.87

	V
	0.2351
	0.0327
	7.1860
	1.11E-05
	***
	0.96

	Co
	1.0180
	0.1599
	6.3680
	3.57E-05
	***
	0.70

	Multiple R-squared
	
	
	
	
	0.99

	Adjusted R-squared
	
	
	
	0.99

	Ni

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	12.2515
	4.83807
	2.532
	0.0279
	*
	

	Fe
	-0.0009
	0.00014
	-6.165
	7.05E-05
	***
	0.36

	Multiple R-squared
	
	
	
	
	
	0.34

	Adjusted R-squared
	
	
	
	
	
	0.33

	Cu

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	27.9609
	6.96457
	4.015
	0.00147
	**
	

	Fe
	0.00085
	0.00029
	2.995
	0.01034
	*
	0.37

	Multiple R-squared
	
	
	
	
	0.36

	Adjusted R-squared
	
	
	
	0.32

	Zn

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	-212.00
	112.40
	-1.8870
	0.0836
	.
	

	Mn
	0.0008
	0.0137
	0.0550
	0.9572
	
	0.49

	Ba
	0.5510
	0.2333
	2.3610
	0.0360
	*
	0.04

	Sr
	0.5079
	0.2426
	2.0940
	0.0582
	.
	0.71

	Multiple R-squared
	
	
	
	
	0.77

	Adjusted R-squared
	
	
	
	0.75

	P

	Term
	Estimate
	Std. Error
	t value
	Pr(>|t|)
	Significance
	Corr-Single

	(Intercept)
	961.919
	378.356
	2.542
	0.03853
	*
	

	Mn
	0.8221
	0.1034
	7.947
	9.51E-05
	***
	0.77

	V
	10.8178
	3.1425
	3.442
	0.0108
	*
	0.45

	Co
	-107.11
	21.3626
	-5.014
	0.00154
	**
	0.49

	Multiple R-squared
	
	
	
	
	0.95

	Adjusted R-squared
	
	
	
	0.94





Table S15
Enrichment factor (EF) values for PTEs and P in sediment samples were as follows: As = 1.25, Cd = 1.39, Cr = 1.08, Cu = 1.32, Ni = 1.07, Pb = 1.08, Zn = 1.19, and P = 1.25.

	Sediment HU

	Sampling site
	EF Pb
	EF Cd
	EF As
	EF Cr
	EF Ni
	EF Cu
	EF Zn
	EF P

	GOI1
	1.07
	1.05
	1.22
	1.04
	1.04
	0.92
	0.95
	1.17

	IRSA
	1.09
	1.18
	0.91
	1.04
	0.96
	1.08
	0.82
	2.57

	KOBO
	0.99
	1.10
	0.91
	1.04
	1.02
	1.14
	1.14
	2.17

	KOFI
	0.98
	0.98
	0.89
	0.91
	1.01
	1.12
	1.32
	2.26

	KOGE
	1.01
	1.27
	0.98
	1.04
	1.04
	1.21
	1.14
	1.98

	KOKI
	1.03
	1.06
	0.78
	1.04
	1.03
	1.13
	1.07
	2.17

	KOKO
	0.97
	1.12
	0.90
	0.94
	1.00
	0.99
	1.11
	0.85

	KONA
	1.01
	1.06
	1.12
	0.96
	1.02
	0.91
	0.98
	0.98

	KOPR
	0.99
	1.08
	1.06
	0.97
	1.03
	1.01
	1.08
	0.99

	KOSZ
	0.97
	1.10
	1.01
	0.99
	0.99
	0.91
	1.01
	1.04

	KOTA
	1.00
	1.40
	1.04
	1.04
	0.99
	0.99
	1.05
	1.07

	KOTK
	1.04
	1.17
	0.91
	1.06
	1.00
	1.06
	0.96
	0.93

	KUU2
	0.96
	1.31
	0.95
	0.98
	1.02
	0.87
	0.87
	1.15

	PETK
	1.05
	1.11
	1.17
	1.01
	0.99
	0.90
	1.02
	0.91

	SOFO
	0.97
	0.98
	0.98
	0.95
	0.94
	0.78
	0.84
	0.94



	Sediment SI

	Sampling site
	EF Pb
	EF Cd
	EF As
	EF Cr
	EF Ni
	EF Cu
	EF Zn
	EF P

	PO
	0.98
	1.05
	1.01
	0.99
	1.00
	1.00
	0.89
	0.67

	LE
	1.08
	1.36
	0.60
	1.03
	0.90
	1.02
	1.69
	1.14

	MAR
	1.23
	1.18
	0.98
	0.94
	1.01
	0.99
	1.02
	1.00


The cells highlighted in yellow indicate EF values that may be affected by anthropogenic contamination.























Table S16
Enrichment factor (EF) values for PTEs and P in sediment samples were as follows: As = 1.23, Cd = 1.49, Cr = 1.30, Cu = 1.10, Ni = 1.08, Pb = 1.28, Zn = 1.24, and P = 1.28. 

	[bookmark: _Hlk219714097]SPM HU

	Sampling site
	EF Pb
	EF Cd
	EF As
	EF Cr
	EF Ni
	EF Cu
	EF Zn
	EF P

	TK-3-LF-GS
	1.63
	1.12
	0.96
	1.21
	1.04
	0.92
	1.20
	2.18

	TK-4-LF-GS
	0.87
	1.07
	1.02
	1.19
	1.04
	1.00
	1.13
	1.83

	TK-5-HF-AS
	0.89
	1.20
	0.98
	1.21
	1.05
	1.08
	1.28
	1.41

	TK-6-HF-AS
	0.99
	1.11
	1.24
	0.99
	1.00
	0.92
	0.85
	0.93

	TK-8-HF-AS
	0.99
	1.29
	0.95
	1.21
	0.99
	1.05
	1.00
	0.96

	TK-(1+2)-HF-P
	1.14
	0.86
	1.06
	1.21
	1.00
	0.99
	0.93
	1.07

	TK-7-HF+BF-P
	0.92
	0.96
	1.00
	1.22
	0.98
	0.93
	0.84
	0.89

	TK-9-PL
	0.82
	1.87
	1.21
	0.89
	1.03
	0.77
	0.81
	0.89

	TK-11-PL
	0.84
	1.48
	1.32
	0.96
	0.98
	0.61
	0.99
	1.64

	TK-10-PU
	0.78
	1.66
	1.17
	0.82
	0.98
	0.74
	0.73
	0.76

	TK-12-PU
	0.91
	1.71
	1.40
	0.95
	1.12
	0.67
	0.90
	0.99

	TA-1-LF-GS
	0.86
	1.11
	1.29
	1.22
	1.04
	1.06
	0.86
	1.00

	TA-2-LF-GS
	2.34
	1.40
	1.11
	1.21
	1.01
	0.86
	0.97
	1.00

	TA-4-HF-AS
	0.87
	2.12
	1.21
	0.92
	1.07
	0.85
	0.76
	0.72

	TA-3-HF-P
	1.01
	1.11
	1.07
	1.27
	1.04
	1.02
	1.20
	1.09



	SPM SI

	Sampling site
	EF Pb
	EF Cd
	EF As
	EF Cr
	EF Ni
	EF Cu
	EF Zn
	EF P

	PO-HF-GS
	0.91
	1.08
	1.01
	0.97
	1.02
	1.39
	0.80
	1.02

	LE-HF-GS
	1.10
	1.22
	1.11
	0.77
	1.00
	1.24
	0.98
	0.97

	MAR-HF-GS
	1.05
	0.80
	1.08
	0.98
	1.02
	1.20
	1.09
	1.02


  The cells highlighted in yellow indicate EF values that may be affected by anthropogenic contamination.












Table S17
Spearman’s rank correlation analysis of REEs and REE anomalies with associated geochemical variables in soil, sediment, and SPM samples from the Koppány catchment. Only statistically significant correlations are presented.
	Soil 
	Sediment
	SPM

	Koppány
	Koppány
	Koppány

	
	
	r
	p-values
	
	
	r
	p-values
	
	
	r
	p-values

	Y
	Al
	0.73
	0.025
	Ce/Ce*
	Sr
	0.52
	0.021
	Eu/Eu*
	P
	0.58
	0.037

	Y
	Ti
	0.70
	0.036
	Eu/Eu*
	Al
	0.48
	0.040
	Gd/Gd*
	Al
	0.69
	0.010

	Y
	V
	0.75
	0.020
	Eu/Eu*
	K
	0.67
	0.002
	Gd/Gd*
	Mn
	-0.62
	0.025

	Y
	Fe
	0.88
	0.002
	Eu/Eu*
	Ti
	-0.58
	0.009
	Gd/Gd*
	Co
	0.69
	0.010

	U
	Y
	0.78
	0.013
	Eu/Eu*
	V
	0.70
	0.001
	LREE
	Al
	0.69
	0.009

	Ce/Ce*
	Al
	-0.75
	0.020
	Eu/Eu*
	Fe
	0.56
	0.012
	LREE
	P
	-0.70
	0.007

	Ce/Ce*
	Ba
	-0.83
	0.005
	Eu/Eu*
	Co
	0.71
	0.001
	LREE
	Ti
	0.86
	0

	Eu/Eu*
	K
	0.72
	0.030
	Eu/Eu*
	Y
	0.49
	0.032
	LREE
	V
	0.84
	0

	MREE
	Al
	0.75
	0.020
	Eu/Eu*
	Ba
	0.65
	0.002
	LREE
	Mn
	-0.75
	0.003

	MREE
	Ti
	0.72
	0.030
	Eu/Eu*
	U
	-0.53
	0.020
	LREE
	Co
	0.89
	0

	MREE
	Fe
	0.73
	0.025
	Gd/Gd*
	Mn
	0.54
	0.018
	LREE
	Y
	0.69
	0.010

	MREE
	Y
	0.83
	0.005
	LREE
	Ti
	0.77
	0
	MREE
	Al
	0.74
	0.004

	HREE
	U
	0.90
	0.010
	LREE
	U
	0.52
	0.010
	MREE
	P
	-0.60
	0.029

	
	
	
	
	MREE
	Al
	0.68
	0.001
	MREE
	Ti
	0.84
	0

	
	
	
	
	MREE
	K
	0.53
	0.019
	MREE
	V
	0.84
	0

	
	
	
	
	MREE
	Ti
	0.57
	0.011
	MREE
	Mn
	-0.80
	0.001

	
	
	
	
	MREE
	Fe
	0.53
	0.020
	MREE
	Fe
	0.57
	0.044

	
	
	
	
	MREE
	Ba
	0.55
	0.016
	MREE
	Co
	0.87
	0

	
	
	
	
	HREE
	Al
	0.81
	0
	MREE
	Sr
	-0.66
	0.014

	
	
	
	
	HREE
	K
	0.74
	0
	MREE
	Y
	0.79
	0.001

	
	
	
	
	HREE
	P
	0.47
	0.044
	HREE
	P
	-0.60
	0.029

	
	
	
	
	HREE
	V
	0.67
	0.002
	HREE
	Ti
	0.71
	0.006

	
	
	
	
	HREE
	Mn
	0.52
	0.022
	HREE
	V
	0.75
	0.003

	
	
	
	
	HREE
	Fe
	0.76
	0
	HREE
	Mn
	-0.60
	0.029

	
	
	
	
	HREE
	Co
	0.55
	0.015
	HREE
	Co
	0.65
	0.015

	
	
	
	
	HREE
	Y
	0.88
	0
	
	
	
	

	
	
	
	
	HREE
	Ba
	0.75
	0
	
	
	
	




Table S18
Spearman’s rank correlation analysis of REEs, REE anomalies, and associated geochemical variables in soil, sediment, and SPM from the Ledava catchment. Due to the small sample size, sediment and SPM were combined into a single group. Only statistically significant correlations are presented.
	Soil 
	Sediment/SPM

	Ledava
	Ledava

	
	
	r
	p-values
	
	
	r
	p-values

	Eu/Eu*
	Sr
	0.90
	0.001
	Ce/Ce*
	V
	0.89
	0.019

	Gd/Gd*
	V
	0.72
	0.030
	Ce/Ce*
	Fe
	1.00
	0.000

	Gd/Gd*
	Mn
	0.75
	0.020
	Eu/Eu*
	K
	-0.89
	0.019

	LREE
	Co
	0.85
	0.004
	Eu/Eu*
	Ti
	-0.94
	0.005

	MREE
	Co
	0.93
	0
	Eu/Eu*
	Co
	-0.89
	0.019

	HREE
	Y
	1.00
	0
	Eu/Eu*
	Ba
	-0.89
	0.019

	HREE
	U
	0.65
	0.048
	Gd/Gd*
	Ti
	0.89
	0.019

	
	
	
	
	Gd/Gd*
	Co
	0.94
	0.005

	
	
	
	
	Gd/Gd*
	Ba
	0.94
	0.005

	
	
	
	
	LREE
	K
	0.94
	0.005

	
	
	
	
	LREE
	Ti
	1.00
	0

	
	
	
	
	LREE
	Co
	0.94
	0.005

	
	
	
	
	LREE
	Ba
	0.94
	0.005

	
	
	
	
	MREE
	K
	0.89
	0.019

	
	
	
	
	MREE
	Ti
	0.94
	0.005

	
	
	
	
	MREE
	Co
	0.89
	0.019

	
	
	
	
	HREE
	V
	0.83
	0.042
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