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Table SI 1. FWSCWs performances for removing nutrients from different wastewater sources 
	System Scale
	Area (m²)
	Capacity (m³/day)
	HRT (days)
	Depth (m)
	Wastewater type
	Vegetation
	Temp ( ºC)
	Pollutants removal (%)
	Country
	References

	
	
	
	
	
	
	
	
	Parameter
	Initial Concentration (mg/L)
	Removal%
	
	

	Full-scale
	125000
	21500
	8
	0.1-0.6
	Agricultural and municipal wastewater
	Phragmites australis, Typha latifolia
	17-34.5
	BOD
	28-100
	52
	Egypt
	(El-Sheikh et al., 2010)

	
	
	
	
	
	
	
	
	COD
	72-122
	50
	
	

	
	
	
	
	
	
	
	
	TSS
	50-130
	87
	
	

	
	
	
	
	
	
	
	
	NH4-N
	1.8-4.5
	66
	
	

	
	
	
	
	
	
	
	
	PO4
	0.8-2.3
	52
	
	

	Pilot-scale
	9.99
	0.1-0.35
	14-18
	0.4
	Graywater
	Typha latifolia
	5.2-18.9
	BOD5
	3.1-45.6
	78-92
	USA
	(Jokerst et al., 2011)

	
	
	
	
	
	
	
	
	TN
	0.04-0.664
	64-85
	
	

	
	
	
	
	
	
	
	
	TSS
	4.0-15.8
	73
	
	

	
	
	
	
	
	
	
	
	TP
	0.8-2.1
	65-78
	
	

	Full-scale
	43200
	49.5-122.4 m3/h
	0.9
	1.0
	steel industry wastewater
	P. australis Cav., T. angustifolia L, C. tegetiformis
	
	BOD5
	7.5
	30
	Vietnam
	(Nguyen et al., 2019)

	
	
	
	
	
	
	
	
	COD
	23.1
	30
	
	

	
	
	
	
	
	
	
	
	NH4-N
	0.72
	>90
	
	

	
	
	
	
	
	
	
	
	TN
	10.5
	14
	
	

	Full-scale
	2000
	100
	7-12
	0.4-0.5
	Wastewater
	Typha domingensis
	/
	BOD
	31.3
	73
	Argentina
	(Hadad et al., 2018)

	
	
	
	
	
	
	
	
	COD
	85
	75
	
	

	
	
	
	
	
	
	
	
	TP
	0.396
	22
	
	

	
	
	
	
	
	
	
	
	NH4+
	0.88
	12
	
	

	
	
	
	
	
	
	
	
	NO2-
	2.22
	84
	
	

	
	
	
	
	
	
	
	
	NO3-
	50.6
	80
	
	

	Pilot-scale
	2000
	100
	7
	0.5-0.8
	Industrial wastewater and sewage
	T. domingensis
	20.5
	NO2-
	2.61
	98.4
	Argentina
	(Maine et al., 2013)

	
	
	
	
	
	
	
	
	NO3-
	37.3
	81.0
	
	

	
	
	
	
	
	
	
	
	TP
	0.43
	23.4
	
	

	
	
	
	
	
	
	
	
	NH4+
	3.04
	12.8
	
	

	
	
	
	
	
	
	
	
	SO42-
	1711.3
	65.2
	
	

	Full-scale
	48000 
	0.17m/d
	7.1
	0.5
	eutrophic waters
	Typha angustifolia
	
	NH4+
	0.21
	12.5
	Spain
	(Hernández-Crespo et al., 2017)

	
	
	
	
	
	
	
	
	TN
	2.1
	52.5
	
	

	
	
	
	
	
	
	
	
	TP
	0.088
	48.2
	
	

	Full-scale
	3674
	182m/d
	3
	0.9
	urban watershed
	Mixed plants
	17
	TN
	4.72
	46.9
	China
	(Han et al., 2017)

	
	
	
	
	
	
	
	
	TP
	0.05
	52.3
	
	

	Pilot-scale
	0.4
	0.1
	7
	0.15-0.25-0.35
	Polluted lake water
	Eichhornia Crassipes
	32.0
	BOD5
	95
	75
	Egypt
	(Gaballah et al., 2021)

	
	
	
	
	
	
	
	
	TN
	4.7
	82
	
	

	
	
	
	
	
	
	
	
	TP
	1.12
	84.2
	
	

	
	
	
	
	
	
	
	
	NH4+
	3
	97.4
	
	

	Pilot-scale
	0.34
	0.1
	7
	0.15-0.25-0.35
	Polluted lake water
	Pistia stratiotes
	32.0
	BOD
	95
	83.5
	Egypt
	(Gaballah et al., 2019)

	
	
	
	
	
	
	
	
	TN
	4.71
	90.3
	
	

	
	
	
	
	
	
	
	
	TP
	1.12
	87
	
	

	
	
	
	
	
	
	
	
	NH4+
	3
	97.53
	
	

	Pilot-scale
	0.16
	2L
	Continuous flow
	0.24
	greywater
	Eichhornia crassipes
	Cold season
	Ammonia
	1.9
	60
	Nigeria
	(Chikogu Ameso et al., 2023)

	
	
	
	
	
	
	
	
	COD
	600
	85
	
	

	
	
	
	
	
	
	
	
	TP
	2.7
	79.58
	
	

	Pilot-scale
	24.15
	41mm/d
	3
	0.6
	wastewater
	Typha latifolia/ Phragmites australis/ Spargamium erectum
	/
	BOD5
	181.49
	54
	Spain
	( Acero-Oliete et al., 2022)

	
	
	
	
	
	
	
	
	COD
	394.88
	59
	
	

	
	
	
	
	
	
	
	
	TSS
	179.72
	54
	
	

	
	
	
	
	
	
	
	
	P
	2.0
	-52
	
	

	
	
	
	
	
	
	
	
	NH4+
	28.76
	-33
	
	

	
	
	
	
	
	
	
	
	TN
	21.26
	9
	
	

	Full-scale
	4500
	970 m3/h
	6.5
	0.4
	Combined sewer overflows
	Mixed plants
	/
	COD
	186
	83.2
	Italy
	(Masi et al., 2023)

	
	
	
	
	
	
	
	
	TP
	3.2
	64.6
	
	

	
	
	
	
	
	
	
	
	N- NH4
	11
	63.8
	
	

	Pilot-scale
	0.96
	0.096
	20
	1.45
	domestic
wastewater
	Cannas generalis
	20 to 45
	BOD5
	85.0
	89
	Vietnam
	(Tran et al., 2019)

	
	
	
	
	
	
	
	
	TSS
	67.5
	97
	
	

	
	
	
	
	
	
	
	
	NH4-N
	23.4
	97
	
	

	
	
	
	
	
	
	
	
	PO4-P
	0.64
	68
	
	

	Pilot-scale
	0.18
	0.06
	7
	0.35
	Domestic Wastewaters
	Azolla pinnata
	dry and wet seasons
	TP
	12.5/7.68
	59.3/16.3
	Malaysia
	(Akinbile et al., 2016)

	
	
	
	
	
	
	
	
	TN
	900/504.43
	16.7/19.6
	
	

	
	
	
	
	
	
	
	
	NH3-N
	10.56/12.56
	29.5/25.7
	
	

	
	
	
	
	
	
	
	
	BOD5
	30.45/16.34
	15.5/17.1
	
	

	
	
	
	
	
	
	
	
	COD
	50.65/25.65
	15.3/21.1
	
	

	
	
	
	
	
	
	
	
	TSS
	57.6/34.26
	40.3/26.7
	
	

	Pilot-scale
	2
	0.01
	4
	0.45
	wastewater
	T. domingensis
	28.4 ±2.3
	TSS
	122
	88.7
	Egypt
	(Hamad, 2023)

	
	
	
	
	
	
	
	
	NH4+
	13.1
	94.8
	
	

	
	
	
	
	
	
	
	
	COD
	129
	65.8
	
	

	
	
	
	
	
	
	
	
	BOD
	34-40
	84.6
	
	

	
	
	
	
	
	
	C. papyrus
	
	TSS
	122
	74.1
	
	

	
	
	
	
	
	
	
	
	NH4+
	13.1
	84.4
	
	

	
	
	
	
	
	
	
	
	COD
	129
	79.0
	
	

	
	
	
	
	
	
	
	
	BOD
	34-40
	70.2
	
	




Table SI 2. FWSCWs performances for removing heavy metals from different wastewater sources 
	System Scale
	Area (m²)
	Capacity (m³/day)
	HRT
	Depth (m)
	Wastewater type
	Vegetation
	Temp ( ºC)
	Pollutants removal (%)
	Country
	References 

	
	
	
	
	
	
	
	
	Parameter
	Initial Concentration (mg/L)
	Removal%
	
	

	Pilot-scale
	0.4
	0.1
	7
	0.15-0.25-0.35
	Polluted lake water
	Pistia stratiotes
	32.0
	Fe 
	0.0193
	90.6 
	Egypt
	(Gaballah et al., 2019)

	
	
	
	
	
	
	
	
	Pb 
	0.0023
	97.3
	
	

	
	
	
	
	
	
	
	
	Cu
	0.0046
	90.4
	
	

	
	
	
	
	
	
	
	
	Ni
	0.0053
	70.2
	
	

	Pilot-scale
	2000
	/
	2
	0.3
	storm runoff water
	Schoenoplectus californicu
	/
	TCu
	0.021
	63.8
	USA
	(Xu et al., 2019)

	
	
	
	
	
	
	
	
	TZn
	0.0297
	70.5
	
	

	Pilot-scale
	2000
	100
	7
	0.5-0.8
	Industrial wastewater and sewage
	T. domingensis
	20.5
	Fe
	8.833
	97.2
	Argentina
	(Maine et al., 2013)

	
	
	
	
	
	
	
	
	Cr
	0.053
	84.9
	
	

	
	
	
	
	
	
	
	
	Ni
	0.054
	66.7
	
	

	
	
	
	
	
	
	
	
	Zn
	0.04
	50.0
	
	

	Pilot-scale
	2000
	/
	2
	0.3
	storm runoff water
	Schoenoplectus californicu
	/
	Cu
	0.021
	65.9
	USA
	(Xu and Mills, 2018)

	
	
	
	
	
	
	
	
	Zn
	0.0297
	71.1
	
	

	Pilot-scale
	2
	0.01
	4
	0.45
	wastewater
	T. domingensis
	28.4 ±2.3
	Cr
	0.61 
	88.5
	Egypt
	(Hamad, 2023)

	
	
	
	
	
	
	
	
	Cu
	0.73
	88.2
	
	

	
	
	
	
	
	
	
	
	Zn
	0.58
	91.4
	
	

	
	
	
	
	
	
	
	
	Cd
	0.046
	91.3
	
	

	
	
	
	
	
	
	
	
	Ni
	0.278
	83.1
	
	

	
	
	
	
	
	
	
	
	Fe
	3.23
	75.2
	
	

	
	
	
	
	
	
	
	
	Pb
	0.3
	80.0
	
	

	
	
	
	
	
	
	Phragmites australis
	
	Cr
	0.61 
	18.8 
	
	

	
	
	
	
	
	
	
	
	Cu
	0.73
	84.9
	
	

	
	
	
	
	
	
	
	
	Zn
	0.58
	87.9
	
	

	
	
	
	
	
	
	
	
	Cd
	0.046
	91.3
	
	

	
	
	
	
	
	
	
	
	Ni
	0.278
	94.6
	
	

	
	
	
	
	
	
	
	
	Fe
	3.23
	67.8
	
	

	
	
	
	
	
	
	
	
	Pb
	0.3
	83.3
	
	

	Pilot-scale
	0.4
	0.1
	7
	0.15-0.25-0.35
	Polluted lake water
	Eichhornia Crassipes
	32.0
	Fe
	0.0193
	62.5
	Egypt
	(Gaballah et al., 2021)

	
	
	
	
	
	
	
	
	Pb 
	0.0023
	88.9
	
	

	
	
	
	
	
	
	
	
	Cu
	0.0046
	81.7
	
	

	
	
	
	
	
	
	
	
	Ni
	0.0053
	80.4
	
	

	Full-scale
	2000
	100
	7-12
	0.4-0.5
	Wastewater
	Typha domingensis
	/
	Cr 
	0.092 
	85 
	Argentina
	(Hadad et al., 2018)

	
	
	
	
	
	
	
	
	Zn
	0.041
	51
	
	

	
	
	
	
	
	
	
	
	Ni
	0.068
	70
	
	

	
	
	
	
	
	
	
	
	Fe
	0.824
	89
	
	

	Pilot-scale
	20, 13, 10, 3
	0.39/0.57 m/h
	193/163 min
	0.3
	Aquaculture and upflow anaerobic sludge blanket reactors
	Cyperus giganteus, Typha domingensis, Eichhornia crassipes, and Pontederia cordata
	Winter/summer
	Al 
	0.441/0.588
	75.7/68.3 
	Brazil
	(Travaini-Lima et al., 2015)

	
	
	
	
	
	
	
	
	Cd
	0.0002/0.0002
	33.0/85.0
	
	

	
	
	
	
	
	
	
	
	Cr
	0.0032/0.0275
	58.3/57.6
	
	

	
	
	
	
	
	
	
	
	Cu
	0.00157/0.007
	85.9/0.0
	
	

	
	
	
	
	
	
	
	
	Fe
	2.208/3.439
	96.9/68.1
	
	

	
	
	
	
	
	
	
	
	Ni
	0.197/0.277
	77.1/72.3
	
	

	
	
	
	
	
	
	
	
	Mn
	0.0063/0.062
	74.5/64.2
	
	

	
	
	
	
	
	
	
	
	Pb
	0.0061/0.059
	55.1/82.1
	
	

	
	
	
	
	
	
	
	
	Zn
	0.053/0.07
	53.4/70.9
	
	

	Full-scale
	43200
	49.5-122.4 m3/h
	0.9
	1.0
	steel industry wastewater
	Phragmites australis Cav., Typha angustifolia L, Cyperus tegetiformis
	
	Mn
	0.43
	>60
	Vietnam
	(Nguyen et al., 2019)

	
	
	
	
	
	
	
	
	Fe
	0.33
	>45
	
	

	Pilot-scale
	0.18
	0.06
	7
	0.35
	Domestic Wastewaters
	Azolla pinnata
	dry and wet seasons
	Zn
	11.276.34
	17.5/20.8
	Malaysia
	(Akinbile et al., 2016)

	
	
	
	
	
	
	
	
	Fe
	2.2/4.3
	54.1/20.0
	
	

	
	
	
	
	
	
	
	
	Mg
	26.5/6.15
	11.6/7.05
	
	


Note: TCu: means total Cu; Tzn means Total Zn
Table SI 3. FWSCWs performances for removing antibiotics from different wastewater sources 
	System Scale
	Area (m²)
	Capacity (m³/day)
	HRT
	Depth (m)
	Wastewater type
	Vegetation
	Temp ( ºC)
	Pollutants removal (%)
	Country
	References 

	
	
	
	
	
	
	
	
	Parameter
	Initial Concentration (µg/L)
	Removal%
	
	

	Pilot-scale
	6
	2cm/d
	14
	0.3
	Swine
Wastewater
	Phragmites australis
	6
	Oxytetracycline
	30
	87.6
	China
	(Liu et al., 2019)

	
	
	
	
	
	
	
	
	ciprofloxacin
	
	83.5
	
	

	
	
	
	
	
	
	
	20
	oxytetracycline
	
	90.3
	
	

	
	
	
	
	
	
	
	
	ciprofloxacin
	
	86.8
	
	

	Pilot-scale
	2
	0.01
	4
	0.45
	wastewater
	T. domingensis
	Summer
	Roxithromycin
	100000
	91.4
	Egypt
	(Hamad, 2023)

	
	
	
	
	
	
	
	
	Levofloxacin
	
	89.3
	
	

	
	
	
	
	
	
	
	Winter
	Roxithromycin
	
	78.7
	
	

	
	
	
	
	
	
	
	
	Levofloxacin
	
	76.25
	
	

	
	
	
	
	
	
	C. papyrus
	Summer
	Roxithromycin
	
	93.8
	
	

	
	
	
	
	
	
	
	
	Levofloxacin
	
	91.5
	
	

	
	
	
	
	
	
	
	Winter
	Roxithromycin
	
	83.2
	
	

	
	
	
	
	
	
	
	
	Levofloxacin
	
	80.3
	
	

	Pilot-scale
	1.04
	50L/d
	3.3
	0.3
	WWTP primary
effluent
	Typha angustifolia
	
	Doxycycline
	0.18
	65
	Spain
	(Hijosa-Valsero et al., 2011)

	
	
	
	
	
	
	
	
	Amoxicillin
	46
	39
	
	

	
	
	
	
	
	
	
	
	Clarithromycin
	0.25
	32
	
	

	
	
	
	
	
	
	
	
	Sulfamethoxazole
	0.26
	65
	
	

	
	
	
	2.9
	
	
	Phragmites australis
	
	Doxycycline
	0.18
	62
	
	

	
	
	
	
	
	
	
	
	Amoxicillin
	46
	27
	
	

	
	
	
	
	
	
	
	
	Clarithromycin
	0.25
	11
	
	

	
	
	
	
	
	
	
	
	Sulfamethoxazole
	0.26
	59
	
	

	Pilot-scale
	30
	6.5
	1.5
	/
	rural domestic wastewaters
	Myriophyllum verticillatum
	
	Ofloxacin
	0.193
	73.3
	China
	(Chen et al., 2015)

	
	
	
	
	
	
	
	
	Salinomycin
	0.00404
	11.1
	
	

	
	
	
	
	
	
	
	
	Sulfacetamide
	0.00304
	9.9
	
	

	
	
	
	
	
	
	
	
	Sulfamethazine
	0.00240
	16.9
	
	

	
	
	
	
	
	
	
	
	Sulfamonomethoxine
	0.0508
	36.2
	
	

	
	
	
	
	
	
	
	
	Trimethoprim
	0.00193
	61.5
	
	

	Large-scale
	20000
	8640
	4
	/
	43% domestic, 57% industriala & hospital
	Phragmites australis
	
	Naproxen
	355.0
	30-60
	Netherlands
	(He et al., 2018)

	
	
	
	
	
	
	
	
	Ibuprofen
	5319
	30-60
	
	

	
	
	
	
	
	
	
	
	Carbamazepine
	230
	0
	
	

	
	
	
	
	
	
	
	
	Bisphenol A
	1232.0
	0
	
	

	
	
	
	
	
	
	
	
	Sulfamethoxazole
	740
	75
	
	

	
	7009
	7200
	0.82
	
	78% domestic, 22% industrial
	Phragmites australis (reed bed); trees (swamp)
	
	Naproxen
	180
	30-60
	
	

	
	
	
	
	
	
	
	
	Ibuprofen
	6492
	30-60
	
	

	
	
	
	
	
	
	
	
	Carbamazepine
	204
	0
	
	

	
	
	
	
	
	
	
	
	Bisphenol A
	3682
	0
	
	

	
	
	
	
	
	
	
	
	Sulfamethoxazole
	362
	75
	
	

	mesocosm-scale
	1.44
	
	70
	0.2
	wastewater
	Cyperus alternifolius
	30-35
	diclofenac
	120
	69.3
	China
	(Zhai et al., 2016)

	Pilot-scale
	0.23
	2 cm/d
	15.5
	0.5-0.8
	wastewater
	P. australis
	30
	sulfamethazine
	23.7
	57
	China
	(Liu et al., 2014)

	
	
	
	
	
	
	
	
	tetracycline
	4.5
	93
	
	

	
	
	
	
	
	
	
	13
	sulfamethazine
	29.3
	11
	
	

	
	
	
	
	
	
	
	
	tetracycline
	3.52
	85
	
	

	Pilot-scale
	9.29
	1 L/min
	2.2
	0.15
	wastewater
	Phalaris arundinaceae L.
	21.51
	monensin
	100
	26.77
	Canada
	(Hussain et al., 2012)

	
	
	
	
	
	
	
	
	salinomycin
	100
	28.86
	
	

	
	
	
	
	
	
	
	
	narasin
	100
	34.21
	
	






[bookmark: _GoBack]Table SI 4. FWSCWs performances for removing pesticides from different wastewater sources 
	System Scale
	Area (m²)
	Capacity (m³/day)
	HRT
	Depth (m)
	Wastewater type
	Vegetation
	Temp ( ºC)
	Pollutants removal (%)
	Country
	References

	
	
	
	
	
	
	
	
	Parameter
	Initial Concentration (µg/L)
	Removal%
	
	

	Pilot-scale
	227
	103 L/min
	2
	0.8
	agricultural run-off
	Juncus effuses,  Phragmites australis
	22.5
	Atrazine
	197
	19-49
	USA
	(Tournebize et al., 2017)

	
	
	
	
	
	
	
	
	S-Metolachlor
	287
	56-58
	
	

	
	
	
	28
	
	
	
	
	Atrazine
	197
	50-97
	
	

	
	
	
	
	
	
	
	
	S-Metolachlor
	287
	67-99
	
	

	mesocosm-scale
	0.18
	0.34 L/d
	14
	0.18
	Agricultural Runoff
	Nymphaea
amazonum
	27.5
	imidacloprid
	1.0, 30, 60, 180, 1000
	100
	Suriname
	(Mahabali and Spanoghe, 2014)

	
	
	
	
	
	
	
	
	lambda-cyhalothrin
	1.0, 30, 60, 180, 1000
	100
	
	

	
	
	
	9
	
	
	Eleocharis mutata
	
	imidacloprid
	1.0, 30, 60, 180, 1000
	100
	
	

	
	
	
	
	
	
	
	
	lambda-cyhalothrin
	1.0, 30, 60, 180, 1000
	100
	
	

	mesocosm-scale
	120
	0.505
	280 min
	0.4
	Agricultural Runoff
	Phalaris arundinacea L.
	17.6
	dicamba
	50
	89
	Norway
	(Elsaesser et al., 2011)

	
	
	
	
	
	
	
	
	dimethoate
	10
	
	
	

	
	
	
	
	
	
	
	
	trifloxystrobin
	5
	
	
	

	
	
	
	
	
	
	
	
	Metamitron
	10
	
	
	

	
	
	
	
	
	
	
	
	tebuconazole
	10
	
	
	

	
	0.568
	
	330 min
	
	
	Typha latifolia L.
	
	dicamba
	50
	91
	
	

	
	
	
	
	
	
	
	
	dimethoate
	10
	
	
	

	
	
	
	
	
	
	
	
	trifloxystrobin
	5
	
	
	

	
	
	
	
	
	
	
	
	Metamitron
	10
	
	
	

	
	
	
	
	
	
	
	
	tebuconazole
	10
	
	
	

	mesocosm-scale
	0.094
	18 ml/min
	14
	0.1
	wastewater
	P. australis
	/
	diuron
	10000
	63.0
	France
	(Bois et al., 2013)

	
	
	
	
	
	
	
	
	3,4-dichloroanilin
	10000
	84.2
	
	

	
	
	
	
	
	
	
	
	glyphosate
	50000
	99.8
	
	

	Large-scale
	110000
	3000
	7
	0.2
	Industrial and residential catchment
	Phragmites australis, Eleocharis sphacelata, Schoenoplectus validus, Baumea articulate and Typha orientali
	/
	Diuron
	0.338
	42
	Australia
	(Page et al., 2010)

	
	
	
	
	
	
	
	
	Simazine
	0.195
	44
	
	

	
	
	
	
	
	
	
	
	Atrazine
	0.059
	49
	
	




