Supplementary Material
Meso-scale data collection in the Argentina Creek
In 2015 a field campaign was carried out in the Argentina Creek (UTM 32N E: 406391.00 m; UTM 32N N:4865963.25 m, NW Italy) to assess the environmental impact of a run-of-river hydropower plant through the MesoHABSIM methodology. From this data collection campaign two geomorphic unit (GU or mesohabitat) surveys were used in this study to show the output of the conditional habitat suitability models developed for adult and juvenile Telestes muticellus. These river surveys were performed at 0.25 m3/s and 2.2 m3/s, which correspond to typically low (90-percentile of flow duration curve) and medium (25-percentile of flow duration curve) discharge conditions of the Argentina Creek. Together with the river survey at the lowest flow condition (0.25 m3/s), a quantitative fish data collection was performed at the mesohabitat scale to describe fish species distribution (presence/absence).
GUs and fish data collection was carried out following the MesoHABSIM protocols and standards (Vezza et al., 2014b; 2017). In particular, by using the multi-scale characterization procedure proposed by Gurnell et al. (2014) and Belletti et al. (2017), it was possible to identify a morphologically homogeneous reach downstream the hydropower plant. A study site (sub-reach) was then selected and the GUs description was based on a mobile mapping technique defined in Vezza et al. (2014b, 2017). This technique is based on the use of a rangefinder (TruPulse360B, Laser Technology, Inc.), a rugged PC (Nomad TDS, Field Environmental Instruments,Inc.) and a geographic information system (GIS) software to properly record the GUs with all their habitat attributes (see Table S2, Vezza et al 2014b). In particular, by walking downstream, the GU areas were delineated and stored in a GIS environment, and the mesohabitat-scale features (GU type, GU longitudinal connectivity, GU gradient, cover, shores characteristics) were recorded. Coming back upstream, depth and velocity values were measured using a flow meter (Marsh McBirney Flo-Mate 2000) and substrate composition were assessed from each of the mapped mesohabitats (Vezza et al., 2014b). Finally, flow measurements were performed at the beginning and the end of each survey. The two river surveys permitted to outlined 46 GUs, 37 GUs at 0.25 m3/s and 19 GUs at 2.2 m3/s.
Fish data were collected by sampling 20 GUs within the study site with backpack electrofishing (i.e., two-pass removal method, Meador et al., 2003) at the lowest flow condition (0.25 m3/s). To ensure the direct association between sampled GUs and the captured fish species, each mesohabitat was kept separated by using nets (Vezza et al., 2014a). Collected fish were measured in terms of total length (TL) and successively released within the same sampled mesohabitat. In total, 424 fish were captured, most of which were Italian vairone (Telestes muticellus, 317), classified as adult or juvenile according to the length/age relationships reported in Vezza et al. (2012).
[bookmark: _Hlk65255828]It is important to highlight that the application of the MesoHABSIM methodology for the Argentina Creek included the calculation of the spatio-temporal variation in habitat availability at the reach-scale, following the methodology for high gradient streams reported in Vezza et al. (2014b, 2017). For the sake of brevity, the comprehensive explanation of all the methodological steps is not reported in this Supplementary Material.



Supplementary Tables
Table S1. Search strings used for the database screening. All possible combinations of species’ scientific/common names both in English and Italian language and the following habitat-related statements were used.
	Species’ scientific/common names
	
	Habitat-related statements

	species scientific name (e.g., Anguilla anguilla)
	+
	habitat preferences

	species common name in English (e.g., eel)
	+
	habitat use

	species common name in Italian (e.g., anguilla)
	+
	habitat selection

	
	+
	habitat requirements

	
	+
	habitat

	
	+
	microhabitat

	
	+
	mesohabitat

	
	+
	macrohabitat

	
	+
	habitat suitability curves

	
	+
	biological model

	
	+
	species distribution model

	
	+
	habitat model

	
	+
	biology

	
	+
	life cycle

	
	+
	reproduction

	
	+
	spawning

	
	+
	adult habitat

	
	+
	juvenile habitat

	
	+
	spawning habitat

	
	+
	depth preferences

	
	+
	flow velocity preferences

	
	+
	substrate preferences

	 
	+
	cover preferences




Table S2. The physical habitat parameters of the MesoHABSIM model used for the GUs description in the Argentina Creek. For each habitat parameter the corresponding categories (Cat.) are expressed as reported in Vezza et al. (2014b; 2017). Within the review process exclusively Depth, Velocity, Substrate and Cover parameters were taken into account. 
	Habitat parameter
	Units
	Number of Categories
	Categories (Cat.)/Description

	Geomorphic units (GUs)
	yes/no
	17
	Pothole, Cascade, Rapid, Riffle, Step, Pool, Glide, Dune, Aquatic vegetation, Secondary channel, Flood lake, Wetland, Artificial element, Waterfall, Plunge pool, Backwater, Rock glide

	GU gradient
	%
	1
	bottom mean slope of the GU

	GU longitudinal gradient
	yes/no
	1
	habitat binary attribute describing mesohabitats longitudinal river connectivity

	Depth
	percentage of random samples
	9
	categories in 15 cm increments (range 0-120 cm and above)

	Velocity
	percentage of random samples
	9
	categories in 15 cm/s increments (range 0-120 cm/s and above)

	Substrate
	percentage of random samples
	12
	Gigalithal (GI), Megalithal (ME), Macrolithal (MA), Mesolithal (MS), Microlithal (MI), Akal (AK), Psammal (PS), Pelal (PE), Detritus (DE), Xylal (XY), Sapropel (SA), Phytal (PH)

	Cover
	yes/no
	11
	Boulder (BD), Canopy shading (CS), Overhanging vegetation (OV), Roots (RO), Submerged vegetation (SV), Floating vegetation (FV), Emerging vegetation (EV), Undercut bank (UB), Woody debris (WD), Riprap (RI), Shallow margins (SM)

	Froude number
	(flow velocity)/(9.81 depth)0.5
	1
	average over the GU area

	Flow velocity standard deviation
	cm/s
	1
	SD over GU area
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Table S3. Number of bibliography sources (Num.) reporting the preferred categories (Cat.) of habitat parameters derived from the review analysis for each species, life stage (A=adult, J=juvenile) and bioperiod (S=spawning). Species are sorted with respect to the total amount of corresponding number of bibliography sources found (Pub.). The color-gradient is picturing high (21, blue) to low (0, red) number of bibliography sources reporting the preferred habitat categories . Water depth (D) and current velocity (V) are represented by 9 categories of 15 cm (from 0 up to > 120 cm) and 15 cm/s (from 0 up to > 120 cm/s) respectively. The codes used for substrate and cover categories are reported in Table S2. The Table shows, in numerical terms, the results depicted in Figure 1.
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Table S4. List of bibliography sources considered in the study.
	Author(s)
	Year
	Type
	Citation

	Acou et al.
	2011
	paper
	Acou, A., Rivot, E., Van Gils, J. A., Legault, A., Ysnel, F., and Feunteun, E. (2011). Habitat carrying capacity is reached for the European eel in a small coastal catchment: Evidence and implications for managing eel stocks. Freshw. Biol. 56, 952–968. doi:10.1111/j.1365-2427.2010.02540.x.
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Num. Cat. Num. Cat. Num. Cat. |Num. Cat. Num. Cat. Num. Cat. |Num. Cat. Num Cat. Num. Cat.|Num. Cat. Num. Cat. Num. Cat.
S.cephalus/S. squalus| 37 | 8 4560 . 30450 5 015] 8 015 . 015 6 1530 5  AK AK 3 MI| 5 WD 6 EV[I sV
G. gobio/G. benacensis | 36 8 30-45 30-45° 3 015] 10 0-15 0-15° 4  0-15 11 PS - PS MI| 2 WD 3 SV 2 SV
Thymallus thymallus| 35 | 10 7590 11 45-60| 14 30-45| 8 4560 10 4560 13 45-60 MS MS - MI[ 5 BD 2 BD| 1 BD
Cottus gobio | 33 15-30 153001 15-30) 9 3045 11 0-15 1 1530 - MS MS' 4 MS| 3 WD 3 WD 0
Barbatula barbatula| 31 0-15 0152 1530 7 015 10 0-15 2 1530 MI MI| 2  AK| 5 Ssv. 7 SV 2 SV
Phoxinus phoxinus | 30 15-30 15-300 1 15-30| 11  0-15 - 0-15 2 1530 11 MI MI| 3 MI| 5 SV 8 SV 0
Lampetra planeri | 25 3 30-45 6 1530 7 1530 2 30-45 0-15 4 1530 4 PS 12 PS 8 MI 1 oV, 4 sv. 3 OV
Lampetra fluviatilis | 23 3 45-60 5 45-60 5 45-60[ 3 3045 4 0-15 4 60750 1L  MS 7 PS 9 MI 1 oV, 3 SV 1 BD
A. alburnus/A. alborella | 21 5  105-120 45-600 2 | 0-15 5 015 9 015 3 1530) 5 PS 5 PS 3 PH| 5 SV 5 EVi 2 SV
Anguilla anguilla | 21 - 45-60 10 15-30 9 Ml 6 SV
Perca fluviatilis | 16 4 105-120° 4 4560 2 45-60| 6  0-15 8 0-15 2 015 4 PE 5 PE 1 MI 2 SV 4 SV 1 SV
Salaria fluviatilis | 16 4 30-45 4 3045 5 1530 4 1530 4 15300 2 015 12 MS 12 MS 7 MS| 2 SV| 2 SV 2 BD
Tinta tinca | 16 4 > 120 6 >1200 2 1530/ 3 015 4 015 4 015 5 PE 7 PE 6 PH| 5 sV 8 SV. 6 SV
Cobitis taenia | 14 5 30-45 6 15300 1 | 015 3 015 3 015 1 015 12 PS 11 PS 3 PH| 4 SV 4 SV 3 EV
E. lucius/E. cisalpinus | 14 3 105-1200 2 60-75 4 3045 3 015 4 0-15 5 015\ 4 PE 4 PE 6 PH| 2 SV| 2 SV. 6 SV
Padogobius bonelli | 14 4 15-30 3 15300 L | 15-30) 1 45-600 1 30450 0 9 MS 9 MS 6 MA| 0 0 2 SV
Scardinius erythrophthalmus | 14 1 60-75 I 4560 3 015 0 2 015 3 015y 3 PE_ 4 PE 5 PH| 4 SV 5 SV 5 SV
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Lampetra zanandreai | 6 1 0-15 0 0 0 0 0 3 PEf 3 PE 5 MI| 0 0 0
Barbus plebejus | 4 1 45-60 0 0 1 30450 1 30450 0 2 Ml 1 Ml 2 MI| 0 0 0
Chondrostoma soetta | 4 0 0 2 45-60f 0 0 I 607502 MI_ 2 MI 3 MI| 0O 0 0
Sabanejewia larvata | 4 0 0 0 0 0 0 4 PE 4 PE 0 3 SV 3 SV 0
Squalius lucumonis | 4 2 30-45 2 30450 L 015 2 15300 2 15300 O 1 MI| 1 MI_ 1 MI| 0O 0 0
Barbus caninus | 3 0 0 0 0 0 0 3 MI| 3 MI| 2 MI 1 BD 1 BD 0
Rutilus pigus | 3 0 0 1 45-60) 0O 0 1 45600 I AK 1 AK| 2 MS| 1 EV 1 EVE 0
Salmo cettii| 3 1 60-75 1 60-750 0 0 0 0 2 Ml 2 Ml 2 Ml 2 SV 2 SV 0
Sarmarutilus rubilio| 3 0 0 0 0 0 0 3 AK 3 AK 2 MI| I SvV{i 1 SV 2 SV
Alburnus albidus| 2 0 0 0 0 0 0 1 AK[ I AK[ 1 AK| 0 0 0
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