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Supplementary material: tables
Table S1. Multi-scale covariates and their expected relationships for modelling the probability of smooth-coated otter site use and detection 
	Variable
	Parameter
	A priori expected relationship
	Supporting citation/s

	Local-scale 
	
	
	

	Survey effort 
	
	Positive  effect as increasing segment length maybe correlated with increasing SCO sign detection rate
	Gallant et al. 2008RO; Jeffress et al. 2011RO

	Hydrology
	
	
	

	River width 
	
	Positive effect as SCO is distributed in wider streams 
	Acharya and Lamsal 2011SCO; Raha and Hussain 2016SCO

	River depth 
	
	Negative effect as SCO prefers shallow rivers
	Acharya and Lamsal, 2011SCO; Anoop and Hussain, 2004SCO; Suthar et al., 2017SCO

	Topography
	
	
	

	Sand bank 
	
	Positive effect as site use could increase in sand banks as they are suitable grooming sites
	Gupta et al. 2020SCO; Khan et al. 2014SCO; Prakash et al. 2012ASO; Shenoy 2003SCO; Shenoy et al. 2006SCO

	Islands
	Site
	Positive effect as site use could increase in river segments with islands
	Acharya et al. 2011SCO; Kantimahanti and Allaparthi 2017SCO; Shenoy 2003SCO; Shenoy et al. 2006SCO

	Stream substrate
	Survey-segment specific 
	Expect increasing SCO detection probabilities  along river bed layer with rocks, stones, and pebbles 
	Choudhary 1997SCO ; Gupta et al., 2020SCO; Hussain and; Khan et al. 2014SCO; Shenoy 2003SCO

	Vegetation
	
	
	

	Bank vegetation 
	Site
	Positive effect of increasing bank vegetation on SCO site use

	Hussain 1993SCO; Hussain and Choudhary 1997SCO; Prakash et al. 2012ASO

	Grass cover 
	Survey-segment specific 
	SCO detection probability likely to decrease with increasing grass cover
	Acharya and Lamsal 2010SCO; Anoop and Hussain 2004SCO; Narasimmarajan et al. 2021SCO

	Proximity to natural vegetation 
	Survey-segment specific 
	SCO detection probability likely to increase in close proximity to natural vegetation from the river edge
	Acharya et al. 2010SCO; Kamjing et al. 2017SCO 

	Riparian canopy Cover 
	Site
	Positive effect of increasing canopy cover with SCO site use
	Acharya et al. 2010SCO; Kalle et al. 2013SCO; Prenda et al. 1996EO; Raha and Hussain 2016SCO

	Disturbance
	
	
	

	Anthropogenic pressure
	Site
	Negative effect as SCO site use decreases with increasing anthropogenic pressure
	Gupta et al. 2020SCO; Kamjing et al. 2017SCO; Shenoy 2003SCO

	Water clarity
	Site
	Negative effect as we expect SCO site use to be lower in turbid versus non-turbid water 
	Bedford 2009EO; Narasimmarajan et al. 2021SCO; Suthar et al. 2017SCO 

	Check dam/anicut
	Site
	Negative effect as SCO site use may decrease in river segments where check dams are present
	Nawab and Hussain 2012SCO; Shenoy et al. 2003SCO; Shenoy 2006SCO; Suthar et al. 2017SCO 

	Weed cover 
	Survey-segment specific 
	Negative effect as SCO detection probability could decrease with increasing weed cover.
	Shenoy et al.  2006SCO; Shenoy 2006SCO

	Landscape-scale
	
	
	

	Topography
	
	
	

	Island
	Site
	Positive effect as SCO site use increases with island size
	Kantimahanti and Allaparthi 2017SCO; Shenoy et al. 2003SCO; Shenoy 2006SCO

	Elevation 
	Site
	Negative effect as SCO site use increases in lowland inland rivers
	Kantimahanti and Allaparthi 2017SCO; Raha and Hussain 2016SCO; Shenoy et al. 2003SCO; Shenoy 2006SCO

	Stream gradient 
	Site 
	Positive effect as SCO site use increases with stream structural gradient
	Narasimmarajan et al. 2021SCO; Sinha et al. 2020SCO

	River slope
	Site
	Negative effect as SCO site use increases in gentle sloping banks
	Khan et al. 2014SCO; Narasimmarajan et al. 2021SCO; Nawab and Hussain 2012SCO; Raha and Hussain 2016SCO

	Hydrology
	
	
	

	Total stream power 
	Site
	Positive or neutral effect as SCO prefers slow flowing water
	Joshi et al. 2016EO; Narsimmarajan et al. 2021SCO; Nawab and Hussain 2012SCO; 

	Distance from the most downstream pixel of the reach 
	Site
	Negative effect as SCO site could increase with proximity to downstream river segments
	Chettri and Savage 2014SCO; Nagulu et al. 1998SCO; Shenoy et al. 2006SCO 

	Area of the catchment 
	Site
	Positive effect of catchment area on SCO site use
	Raha and Hussain 2016SCO; Sonawane et al. 2019SCO; Suthar et al. 2017SCO 

	Order strata 
	Site
	Positive effect on site use as SCO is distributed in higher stream orders
	Narasimmarajan et al. 2021SCO; Raha and Hussain 2016SCO

	Flow direction
	Site
	Positive effect as it is expected that SCO site use increases southwards and south-eastwards
	Kantimahanti and Allaparthi 2017SCO; Narasimmarajan et al. 2021SCO

	Surface water transition
	Site
	SCO site use is expected to increase in river segments with permanent water than seasonal water
	Joshi et al. 2016EO; Nagulu et al. 1998SCO

	Occurrence change intensity of surface water 
	Site
	Positive effect as SCO site use could increase with increasing surface water occurrence 
	Bieber et al. 2018RO; Prenda et al. 2001EO; Torgerson 2014RO 

	Recurrence of surface water 
	Site
	Positive effect as SCO site use could increase in segments with the increasing degree of inter-annual variability in surface water
	Martinez-Abraın et al. 2020EO; Cho et al. 2009EO; Prenda et al. 2001EO

	River geometry  
	Site
	Negative effect as SCO site use is expected to decrease with increasing river geometry
	Medina-Vogel et al. 2003SRO; Scorpio et al. 2016EO

	Stream confluence
	Site
	Positive effect as SCO site use is likely to increase where there are multiple stream segments
	Carranza et al. 2012 EO; Looy et al. 2013

	River area 
	Site
	Positive effect on site use as SCO prefers rivers with increasing surface area
	Hussain and Choudhary 1997SCO; Narasimmarajan et al. 2021SCO; Shenoy 2003SCO

	Land uses
	
	
	

	Sugarcane fields, rice fields, banana plantations, coconut plantations 
	Site
	SCO site use is likely to decrease with the increasing proportion of cropland/plantation/barren land/fallow land
	Kamjing et al. 2017SCO; Kantimahanti and Allaparthi 2017SCO; Powers et al. 2021RO 

	Barren land 
	
	
	

	Fallow land 
	
	
	

	Disturbance
	
	
	

	Soil erosion
	Site
	Negative effect as SCO site use decreases with increasing soil erosion
	Hussain 1993SCO; Houghton 1987SCO; Stoffyn-Egli and Willison 2011B

	Area of road 
	Site
	Negative effect as SCO site use is likely to decrease with increasing coverage of roads and other linear infrastructure in close proximity to stream segments
	Kantimahanti and Allaparthi 2017SCO; Khan et al. 2009SCO; Powers et al. 2021RO 

	Area of settlement 
	Site
	Negative effect as SCO site use is likely to decrease with area of human settlements
	Chettri and Savage 2014SCO; Gupta et al. 2020SCO;  Prakash et al. 2012ASO


SCO = Smooth-coated otter; ASO = Asian Small-clawed otter; RO = River otter; SRO = Southern river otter; B = Beaver; EO = European otter
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[bookmark: _Hlk157003852]Table S2: Local-scale and landscape-scale variables measured along the Tungabhadra Otter Conservation Reserve
	Variable
	Data type
	Description
	Parameter
	Range of values

	Local-scale 
	
	
	
	

	Survey effort (m)
	Continuous
	Length of the segment surveyed
	Survey-segment specific 
	100-400.

	Hydrology
	
	
	
	

	River width (m)
	Continuous
	Distance between both the banks of the river was measured using Nikon Forestry Pro Range Finder (Nikon Inc., Minato, Tokyo, Japan) by standing on either side of the riverbank at every 50 m distance and then the average was calculated for the respective segment.
	Survey-segment specific 
	22-537.

	River depth (m)
	Continuous
	The depth of the river was measured at every 50 m distance using a depth stick and then averaged for the respective segment.
	Survey-segment specific
	0.3-5.

	Topography
	
	
	
	

	Sandbank 
	Binary
	The presence/absence of sand deposits on the riverbank was recorded every 50 m along the segment and then assigned to the site.
	Site
	1,0.

	Islands
	Binary
	The presence/absence of prominent rock/sand mass in the river surrounded by water was visually recorded at every 50 m distance for the respective segment and then assigned to the site. 

	Site
	1,0.

	Stream substrate
	Categorical
	We recorded the dominant riverbed substratum within a 15 m x 15 m plot categorized as rocky, stony (fist-sized rocks), muddy (silt and clay), loose sand (coarse and loosely packed sand) and gravels (small-sized pebbles roughly under 5 mm in diameter) at every 50 m distance and assigned the dominant substratum to the respective segment.

	Survey-segment specific 
	NA.

	Vegetation
	
	
	
	

	Bank vegetation (ha)
	Continuous
	The area covered by bank vegetation in each sampling plot was recorded every 50 m distance in a 15 m x 15 m plot along each segment and then averaged for the site
	Site
	0.07-10.

	Emergent Grass cover (%)
	Continuous
	The percent area covered by grasses was recorded every 50 m distance in a 15 m x 15 m plot and then averaged for the respective segment.
	Survey-segment specific 
	5-90.

	Proximity to natural vegetation (m)
	Continuous 
	Distance to natural vegetation (woodland, grass, and shrubs) from the riverbank was measured every 50 m and then averaged for the respective segment. The maximum distance was taken up to 300 m.
	Survey-segment specific 
	10-300.

	Riparian canopy Cover (%)
	Continuous
	The proportion of the 15 m x 15 m plot covered by the vertical projection of the tree crowns measured at every 50 m along the banks of the segments and then averaged for the site
	Site
	5-60.

	Disturbance
	
	
	
	

	Anthropogenic pressure (score)
	Continuous
	In total, six types of anthropogenic activities were observed in the study area (tourism, high weed cover, fishing, visual solid waste pollution, sand mining and poaching/snaring). The score was assigned based on the number of types of anthropogenic activities observed in the respective site i.e., a higher score indicates a higher intensity of anthropogenic activities. 
	Site
	1-6.

	Water clarity 
	Categorical
	We recorded the overall dominant type of water clarity based on water colour as turbid (dark, muddy, and less clear) and non-turbid (clear) for the entire segment 
	Site
	1,0.

	Check dam/anicut
	Binary
	The presence/absence of check dams (anicuts) was recorded along the segments surveyed
	Site
	1,0.

	Weed cover (%)
	Continuous
	The overall percentage of the total area in the sample plot (15 m x 15 m) covered by weed species (Ipomea carnea, Alternanthera philoxeroides, Polygonum chinensis and other species) was visually estimated every 50 m distance and then averaged for the respective segment. 
	Survey-segment specific 
	2-80.

	Landscape-scale
	
	
	
	

	Topography 
	
	
	
	

	Island size (ha)
	Continuous 
	Using the Karnataka Geographic Information System Web Portal (https://kgis.ksrsac.in/kgis1/portal.aspx) we overlaid the State Wetland layer that had islands. We then used the area measurement tool to draw polygons around each island (ha). The total area covered by one or more islands in a site was calculated and assigned to each site. 
	Site
	0.8-80.

	Elevation (m.a.s.l;) 
	Continuous
	Log 10 of the average elevation of the reach

Downloaded 15 arc-seconds high-resolution polyline feature of the Global River reach database RiverATLAS (Ouellet et al. 2018) and then used the intersect tool from the analysis toolbox in ArcMap 10.1 to measure the average elevation in each site.
	Site
	2.58-2.66.

	Stream gradient (decimetres per km)
	Continuous
	Stream gradient is the ratio between the elevation drop within the river reach (i.e., the difference between min. and max. elevation along the reach) and the length of the reach (Linke et al. 2019).
Downloaded the 15 arc-seconds polyline features of hydro-environmental sub-basin and river reach characteristics (Linke et al. 2019). Wherever there was more than one polyline feature intersecting a site for stream gradient (originally derived from Robinson et al. 2014), we measured the average values of multiple polyline features for the particular layer and assigned them to the site.
	Site 
	5-89.

	River slope (°)
	Continuous
	Slope values calculated from 90 m elevation (CGIAR-CSI SRTM v4.1 and ASTER GDEM v2
data products) based on Horn’s method with latitudinal corrections (Linke et al. 2019).

Downloaded the 15 arc-seconds polyline features of hydro-environmental sub-basin and river reach characteristics (Linke et al. 2019). Wherever there was more than one polyline feature intersecting a site, we measured the average values of river slope (originally derived from Robinson et al., 2014) from multiple polyline features in each site.
	Site
	3-83.

	Hydrology 
	
	
	
	

	Total stream power (Kw/m2)
	Continuous
	Total stream power calculated as ‘water density [kg/m3] x gravitational acceleration [m/s2] x discharge [m3/s] x stream gradient [m/m]’; with stream gradient calculated as the maximum minus the average elevation of the reach, divided by the length of the reach (Ouellet et al. 2018).

Downloaded 15 arc-seconds high-resolution polyline feature of the Global River reach database RiverATLAS (Ouellet et al. 2018) and then used the intersect tool from the analysis toolbox in ArcMap 10.1 to measure the total stream power in each site.
	Site
	0.002-64.32.

	Distance from the most downstream pixel of the reach (km)
	Continuous
	Distance from the reach outlet (Lehner and Grill 2013)
Downloaded 15 arc-second resolution polyline feature of the global river network delineation derived from HydroSHEDS data (Lehner and Grill 2013) to extract the distance from the most downstream pixel of the reach for each site using the intersect tool in ArcMap 10.1. 
	Site
	746.8-783.2.

	Area of the catchment (km2)
	Continuous
	Area of the catchment that contributes directly to the individual reach (Lehner and Grill 2013)
Downloaded 15 arc-second resolution polyline features of the global river network delineation derived from HydroSHEDS data (Lehner and Grill 2013) to extract the area of the catchment for each site using the intersect tool in ArcMap 10.1.
	Site
	2.48-128.08.

	Order strata 
	Categorical
	River order following Strahler’s ordering system: order 1 represents headwater streams; when two 1st order streams meet, they form a 2nd order river; when two 2nd order rivers meet, they form a 3rd order river.
Downloaded 15 arc second resolution polyline feature of the global river network delineation derived from HydroSHEDS data (Lehner and Grill 2013) to extract the Strahler’s stream ordering system (Strahler 1957) in each site using the intersect tool in ArcMap 10.1.
	
	Site
	1-4.

	Flow direction
	Categorical
	Flow direction determines the direction where the water flows in each cell.

Downloaded the 3‐arc sec high-resolution global hydrogeography raster data based on the latest topography dataset, MERIT Hydro by Yamazaki et al. (2019) and applied Zonal statistics from the Spatial Analyst toolbox in ArcMap 10.1 to measure the majority of the flow direction category in each site.
	Site
	NA.

	Surface water transition
	Categorical
	The transition layer captures changes between seasonal and permanent water (Pekel et al. 2016). 

Downloaded the 30 m high-resolution Global Surface Water (1984-2019; Pekel et al. 2016) raster data that measures the long-term history of water detections. We applied Zonal statistics from the Spatial Analyst toolbox in ArcMap 10.1 to extract the majority of the transition phase in each site.  
	Site
	NA.

	Occurrence change intensity of surface water (%)
	Continuous
	 The occurrence change intensity captures the direction of change and its intensity (increased, decreased or remained the same; Pekel et al. 2016).

Downloaded the 30 m high-resolution Global Surface Water (1984-2019; Pekel et al. 2016) raster data and applied Zonal statistics from the Spatial Analyst toolbox in ArcMap 10.1 to measure the mean values of occurrence change intensity in each site.
	Site
	-100-100.

	Recurrence of surface water (%)
	Continuous
	The recurrence layer captures the frequency with which water returns from year to year (Pekel et al. 2016).

Downloaded the 30 m high-resolution Global Surface Water (1984-2019; Pekel et al. 2016) raster data and applied Zonal statistics from the Spatial Analyst toolbox in ArcMap 10.1 to measure the mean recurrence of water in each site.
	Site
	1-100.

	River network geometry (χ')
	Continuous
	 An index of the river structure that integrates channel length and drainage area by the scaling relationship between slope and area, resulting in a characteristic length parameter, under the influence of precipitation distribution on the river discharge.
Downloaded the 15 arc-seconds global river network geometry polyline feature (Giachetta and Willett 2018) and then used the intersect tool from the analysis toolbox in ArcMap 10.1 to extract the river network geometry (χ') for each site. 
	Site
	7.42-9.18.

	Stream confluence
	Binary
	Junctions/nodes in each site which had multiple sub-stream features.
Downloaded the 15 arc-seconds global river network geometry polyline feature (Giachetta and Willett, 2018). Then using ArcMap 10.1 we identified the nodes in each site that had multiple sub-stream polyline features.
	Site
	1,0.

	River area (ha)
	Continuous
	The surface area of the river is reached by multiplying the channel width and length.
Downloaded the 15 arc-seconds polyline features of hydro-environmental sub-basin and river reach characteristics (Lehner and Grill 2013). Wherever there was more than one polyline feature intersecting a site, we measured the average values of river area from multiple polyline features in each site.
	Site
	0.23-78.

	Land uses
	
	
	
	

	Sugarcane fields, rice fields, banana plantations, coconut plantations, barren land, fallow land (ha)
	Continuous

	We identified the major land cover types using Google Earth Pro 2018 imagery and digitized the shapefiles of land cover types for further processing in ArcMap 10.1. Then, using the intersect tool from the analysis toolbox in ArcMap 10.1, the shapefiles of each land use type within the 100 m buffer surrounding the boundary of TOCR were intersected with the polygon grid layer to measure the proportion of each land use (ha) in each site. Apart from crop fields, fallow land denotes fertile lands left uncultivated, while barren land broadly encompasses regions characterized by rocky areas and rock outgrowths with minimal vegetation.
	Site

	0.1-22.

	Disturbance
	
	
	
	

	Soil erosion (kg/ha)
	Continuous

	Based on the Global Potential Soil Erosion model (Borrelli et al.  2017)

Downloaded the 15 arc-seconds polyline features of hydro-environmental sub-basin and river reach characteristics (Lehner and Grill 2013). Wherever there was more than one polyline feature intersecting a site, we measured the average values of soil erosion from multiple polyline features in each site.
	Site

	2454-35954.

	Area of road (ha)
	
	We identified roads and settlements using Google Earth Pro 2018 imagery and digitized the shapefiles for further processing in ArcMap 10.1. Then, using the intersect tool from the analysis toolbox in ArcMap 10.1, the shapefiles of the road and settlement layer within the 100 m buffer surrounding the boundary of TOCR were intersected with the polygon grid layer to measure the proportion of area covered by roads and settlements (ha) in each site. 
	
	0.04-2.

	Area of settlement (ha)
	
	
	
	0.05-3.



Table S3. Model selection results for estimating detection probability () of smooth-coated otter with survey-specific covariates in Tungabhadra Otter Conservation Reserve.

	Model
	aAICc
	ΔAICb
	ωic
	Kd
	Dev.e

	(.), (.), (.), p(weed cover),(.)
	205.96
	0
	0.48
	6
	192.38

	(.), (.), (.), p(grass cover),(.)
	207.24
	1.28
	0.25
	6
	193.66

	(.), (.), (.), p(survey effort),(.)
	209.12
	3.16
	0.09
	6
	195.54

	(.), (.), (.), p(.),(.)
	209.45
	3.48
	0.06
	5
	198.34

	(.), (.), (.), p(river depth),(.)
	210.85
	4.89
	0.04
	6
	197.27

	(.), (.), (.), p(proximity to natural vegetation),(.)
	211.81
	5.85
	0.02
	6
	198.23

	(.), (.), (.), p(river width),(.)
	211.92
	5.96
	0.02
	6
	198.34


a Akaike Information Criterion Scores for small sample size correction; bDifference in Akaike information criterion (AICc) score between the best-supported model and any given model. cThe AICc model weight, dNumber of parameters, eTwice the negative log likelihood. Model in bold is the top model. 











Table S4. Model selection results for determining the best local-scale (100 – 400 m) covariate for smooth-coated otter site use in Tungabhadra Otter Conservation Reserve.

	Category
	Model
	AICca
	ΔAICcb
	ωic
	Kd
	Deve.

	
	(island), (.), (.), p(weed cover),(.)
	207.00
	0
	0.42
	7
	190.85

	Habitat
	(sand bank), (.), (.), p(weed cover),(.)
	208.46
	1.46
	0.20
	7
	192.31

	
	(island), (.), (.), p(grass cover),(.)
	208.50
	1.5
	0.19
	7
	192.35

	
	(sand bank), (.), (.), p(grass cover),(.)
	209.81
	2.81
	0.10
	7
	193.66

	
	(.), (.), (.), p(.),(.)
	210.49
	3.49
	0.07
	5
	198.34

	
	(bank vegetation), (.), (.), p(weed cover),(.)
	205.52
	0
	0.37
	7
	189.37

	Vegetation
	(canopy cover), (.), (.), p(weed cover),(.)
	206.08
	0.56
	0.28
	7
	189.93

	
	(bank vegetation), (.), (.), p(grass cover),(.)
	207.19
	1.67
	0.16
	7
	191.04

	
	(canopy cover), (.), (.), p(grass cover),(.)
	207.51
	1.99
	0.13
	7
	191.36

	
	(.), (.), (.), p(.),(.)
	209.45
	3.92
	0.03
	5
	198.34

	Disturbance
	(anthropogenic pressure), (.), (.), p(grass cover),(.)
	203.64
	0.00
	0.41
	7
	187.49

	
	(anthropogenic pressure), (.), (.), p(weed cover),(.)
	204.05
	0.41
	0.33
	7
	187.9

	
	(water clarity), (.), (.), p(weed cover),(.)
	207.59
	3.95
	0.09
	8
	188.32

	
	(water clarity), (.), (.), p(grass cover),(.)
	208.26
	4.62
	0.05
	8
	189.44

	
	 (check dam), (.), (.), p(weed cover),(.)
	207.67
	4.03
	0.05
	7
	191.52

	
	 (check dam), (.), (.), p(grass cover),(.)
	208.95
	5.31
	0.02
	7
	192.8

	
	(.), (.), (.), p(.),(.)
	209.45
	5.81
	0.01
	5
	198.34






a Akaike Information Criterion Scores for small sample size correction; bDifference in Akaike information criterion (AICc) score between the best-supported model and any given model. cThe AICc model weight, dNumber of parameters, eTwice the negative log likelihood. Models in bold are the top models



Table S5. Model selection results for determining the best landscape-scale (1 km2) covariate for smooth-coated otter site use in Tungabhadra Otter Conservation Reserve.

	Category
	Model
	AICc a
	ΔAICcb
	ωic
	Kd
	Deve.

	
	(elevation), (.), (.), p(weed cover),(.)
	207.20
	0.00
	0.40
	7
	191.05

	Topography
	(island size), (.), (.), p(weed cover),(.)
	208.19
	0.99
	0.24
	7
	192.04

	
	 (elevation), (.), (.), p(grass cover),(.)
	208.95
	1.75
	0.16
	7
	192.8

	
	(island size), (.), (.), p(grass cover),(.)
	209.74
	2.54
	0.11
	7
	193.59

	
	(.), (.), (.), p(.),(.)
	210.49
	3.29
	0.07
	5
	198.34

	
	(flow direction southwards), (.), (.), p(weed cover),(.)
	203.72
	0.00
	0.25
	7
	187.65

	
	(flow direction south-eastwards), (.), (.), p( weed cover),(.)
	203.84
	0.12
	0.23
	7
	187.77

	
	(flow direction south-eastwards), (.), (.), p(grass cover),(.)
	205.50
	1.78
	0.10
	7
	189.43

	Hydrology
	(flow direction southwards), (.), (.), p(grass cover),(.)
	205.65
	1.93
	0.09
	7
	189.58

	
	(surface water change intensity), (.), (.), p(weed cover),(.)
	206.55
	2.83
	0.06
	7
	190.48

	
	(surface water change intensity), (.), (.), p(grass cover),(.)
	207.83
	4.11
	0.03
	7
	191.76

	
	(PC1), (.), (.), p(weed cover),(.)
	207.93
	4.21
	0.03
	7
	191.86

	
	(PC2), (.), (.), p(weed cover),(.)
	208.07
	4.35
	0.02
	7
	192.00

	
	(surface water recurrence), (.), (.), p(weed cover),(.)
	208.28
	4.56
	0.02
	7
	192.21

	
	(flow direction south-westwards), (.), (.), p(weed cover),(.)
	208.43
	4.71
	0.02
	7
	192.36

	
	(PC3), (.), (.), p(weed cover),(.)
	208.45
	4.73
	0.02
	7
	192.38

	
	(PC2), (.), (.), p(grass cover),(.)
	208.46
	4.74
	0.02
	7
	192.39

	
	(PC1), (.), (.), p(grass cover),(.)
	208.63
	4.91
	0.02
	7
	192.56

	
	(PC3), (.), (.), p(grass cover),(.)
	209.52
	5.80
	0.01
	7
	193.45

	
	(surface water recurrence), (.), (.), p(grass cover),(.)
	209.58
	5.86
	0.01
	7
	193.51

	
	(flow direction south-westwards), (.), (.), p(grass cover),(.)
	209.73
	6.01
	0.01
	7
	193.66

	
	(.), (.), (.), p(.),(.)
	210.41
	6.69
	0.00
	5
	198.34

	Land use
	(sugarcane), (.), (.), p(weed cover),(.)
	195.13
	0.00
	0.56
	7
	178.98

	
	(sugarcane), (.), (.), p(grass cover),(.)
	195.88
	0.75
	0.39
	7
	179.73

	
	(fallow land), (.), (.), p(weed cover),(.)
	202.68
	7.55
	0.013
	7
	186.53

	
	(banana), (.), (.), p(weed cover),(.)
	203.36
	8.23
	0.009
	7
	187.21

	
	(fallow land), (.), (.), p(grass cover),(.)
	203.41
	8.28
	0.009
	7
	187.26

	
	(banana), (.), (.), p(grass cover),(.)
	204.25
	9.12
	0.005
	7
	188.1

	
	(coconut), (.), (.), p(weed cover),(.)
	208.05
	12.92
	0.0009
	7
	191.9

	
	(rice), (.), (.), p(weed cover),(.)
	208.49
	13.36
	0.0007
	7
	192.34

	
	(barren land), (.), (.), p(weed cover),(.)
	208.50
	13.37
	0.0007
	7
	192.35

	
	(coconut), (.), (.), p(grass cover),(.)
	209.67
	14.54
	0.0004
	7
	193.52

	
	(rice), (.), (.), p(grass cover),(.)
	209.72
	14.59
	0.0004
	7
	193.57

	
	(barren land), (.), (.), p(grass cover),(.)
	209.76
	14.63
	0.0004
	7
	193.61

	
	
	210.49
	15.36
	0.0003
	5
	198.34

	
	(road), (.), (.), p(weed cover),(.)
	206.86
	0.00
	0.40
	7
	190.71

	Disturbance
	(settlement), (.), (.), p(weed cover),(.)
	208.02
	1.16
	0.22
	7
	191.87

	
	(road), (.), (.), p(grass cover),(.)
	208.37
	1.51
	0.18
	7
	192.22

	
	(settlement), (.), (.), p(grass cover),(.)
	209.24
	2.38
	0.12
	7
	193.09

	
	
	209.45
	2.59
	0.06
	5
	198.34




































a Akaike Information Criterion Scores with small sample size correction; bDifference in Akaike information criterion (AICc) score between the best-supported model and any given model. cThe AICc model weight, dNumber of parameters, eTwice the negative log likelihood. Model in bold is the top model. 



Table S6. Results of model selection to identify the best multi-scale hydro-environmental and anthropogenic covariates influencing probability of smooth-coated otter site use in Tungabhadra Otter Conservation Reserve

	Model
	AICca
	ΔAICcb
	ωic
	Kd
	Dev.e

	(sugarcane + anthropogenic pressure + flow direction south-eastwards), (.), (.), p(grass cover),(.)
	192.69
	0.00
	0.22
	9
	171.23

	 (sugarcane + anthropogenic pressure + flow direction southwards),  (.), (.), p(grass cover), (.)
	193.09
	0.40
	0.18
	9
	171.63

	 (sugarcane + anthropogenic pressure),  (.), (.), p(grass cover), (.)
	193.92
	1.23
	0.12
	8
	174.46

	(sugarcane + anthropogenic pressure + PC1 ), (.), (.), p(grass cover),(.)
	194.63
	1.94
	0.085
	9
	173.17

	(sugarcane + bank vegetation + anthropogenic pressure), (.), (.), p(grass cover),(.)
	194.79
	2.1
	0.079
	9
	173.33

	(sugarcane + flow direction southeastwards), (.), (.), p(grass cover),(.)
	195.28
	2.59
	0.061
	8
	175.82

	(sugarcane + anthropogenic pressure + flow direction southwestwards), (.), (.), p(),(.)
	195.86
	3.17
	0.046
	9
	174.40

	(sugarcane), (.), (.), p(grass cover),(.)
	197.19
	4.50
	0.0238
	7
	179.93

	(sugarcane + bank vegetation), (.), (.), p(weed cover),(.)
	197.24
	4.55
	0.0232
	8
	177.78

	(sugarcane + canopy cover), (.), (.), p(weed cover),(.)
	197.60
	4.91
	0.0194
	8
	178.14

	(sugarcane + elevation), (.), (.), p(weed cover),(.)
	197.88
	5.19
	0.0169
	8
	178.42

	(sugarcane + PC1), (.), (.), p(grass cover),(.)
	197.90
	5.21
	0.0167
	8
	178.44

	(sugarcane + canopy cover), (.), (.), p(grass cover),(.)
	198.04
	5.35
	0.0156
	8
	178.58

	(sugarcane + island), (.), (.), p(grass cover),(.)
	198.17
	5.48
	0.0146
	8
	178.71

	(sugarcane + settlement), (.), (.), p(weed cover),(.)
	198.33
	5.64
	0.0135
	8
	178.87

	(sugarcane + surface water change intensity), (.), (.), p(grass cover),(.)
	198.60
	5.91
	0.0118
	8
	179.14

	(sugarcane + island size), (.), (.), p(grass cover),(.)
	198.85
	6.16
	0.0104
	8
	179.39

	(sugarcane + elevation), (.), (.), p(grass cover),(.)
	198.86
	6.17
	0.0103
	8
	179.40

	(sugarcane + settlement), (.), (.), p(grass cover),(.)
	199.17
	6.48
	0.0089
	8
	179.71

	(anthropogenic pressure + island + surface water change intensity), (.), (.), p(weed cover),(.)
	203.66
	10.97
	0.0009
	8
	182.20

	(anthropogenic pressure + surface water change intensity + bank vegetation), (.), (.), p(weed cover),(.)
	203.74
	11.05
	0.0009
	9
	182.28

	(anthropogenic pressure + surface water change intensity), (.), (.), p(weed cover),(.)
	203.77
	11.08
	0.0009
	9
	184.31

	(anthropogenic pressure + bank vegetation), (.), (.), p(weed cover),(.)	  		
	203.98
	11.29
	0.0008
	8
	184.52

	(anthropogenic pressure + island), (.), (.), p(weed cover),(.)
	204.57
	11.88
	0.0006
	8
	185.11

	(anthropogenic pressure + island + surface water change intensity + canopy cover), (.), (.), p(weed cover),(.)
	204.81
	12.12
	0.0005
	8
	181.35

	(anthropogenic pressure), (.), (.), p(grass cover),(.)
	204.95
	12.26
	0.0005
	10
	187.49

	(anthropogenic pressure + canopy cover + + surface water change intensity ), (.), (.), p(weed cover),(.)
	205.24
	12.55
	0.0004
	7
	183.78

	(anthropogenic pressure), (.), (.), p(weed cover),(.)	  
	205.36
	12.67
	0.0004
	9
	187.90

	(anthropogenic pressure + PC1), (.), (.), p(grass cover),(.)
	205.60
	12.91
	0.0004
	7
	186.14

	(anthropogenic pressure + canopy cover), (.), (.), p(grass cover),(.)
	206.17
	13.48
	0.0003
	8
	186.71

	(road + anthropogenic pressure), (.), (.), p(weed cover),(.)
	206.34
	13.65
	0.0002
	8
	186.88

	(anthropogenic pressure + PC1), (.), (.), p(weed cover),(.)
	206.69
	14.00
	0.0002
	8
	187.23

	(bank vegetation), (.), (.), p(weed cover),(.)
	206.83
	14.14
	0.0002
	7
	189.37

	(flow direction southeastwards), (.), (.), p(grass cover),(.)	
	206.89
	14.20
	0.0002
	7
	189.43

	(anthropogenic pressure + island + PC1), (.), (.), p(weed cover),(.)
	207.04
	14.35
	0.0002
	9
	185.58

	(canopy cover), (.), (.), p(weed cover), (.)
	207.39
	14.70
	0.0001
	7
	189.93

	(surface water change intensity), (.), (.), p(weed cover),(.)	  
	207.94
	15.25
	0.0001
	7
	190.48

	(road), (.), (.), p(weed cover),(.)
	208.17
	15.48
	0.0001
	7
	190.71

	(island), (.), (.), p(weed cover),(.)
	208.31
	15.62
	0.0001
	7
	190.85

	(bank vegetation), (.), (.), p(grass cover),(.)
	208.50
	15.81
	0.0001
	7
	191.04

	(elevation), (.), (.), p(weed cover),(.)
	208.51
	15.82
	0.0001
	7
	191.05

	(island + surface water change intensity), (.), (.), p(weed cover),(.)
	208.69
	16.00
	0.0001
	8
	189.23

	(PC1), (.), (.), p(weed cover),(.)
	209.32
	16.63
	0.0001
	7
	191.86

	(settlement), (.), (.), p(weed cover),(.)
	209.33
	16.64
	0.0001
	7
	191.87

	(island size), (.), (.), p(weed cover),(.)
	209.50
	16.81
	0.0001
	7
	192.04

	(road), (.), (.), p(grass cover),(.)
	209.68
	16.99
	0.00
	7
	192.22

	(sand bank), (.), (.), p(weed cover),(.)
	209.77
	17.08
	0.00
	7
	192.31

	(island), (.), (.), p(grass cover),(.)
	209.81
	17.12
	0.00
	7
	192.35

	(PC3), (.), (.), p(weed cover),(.)
	209.84
	17.15
	0.00
	7
	192.38

	(elevation), (.), (.), p(grass cover),(.)
	210.26
	17.57
	0.00
	7
	192.80

	(settlement), (.), (.), p(grass cover),(.)
	210.55
	17.86
	0.00
	7
	193.09

	( ), (.), (.), p( ),(.)
	211.80
	19.11
	0.00
	5
	198.34


a Akaike Information Criterion Scores with small sample size correction; bDifference in Akaike information criterion (AICc) score between the best-supported model and any given model. cThe AIC model weight, dNumber of parameters, eTwice the negative log likelihood. Models in bold are the final top models





Table S7. Contribution of hydro-environmental variables in building nine clusters from Hierarchical Agglomerative Clustering and the values correspond to the v.test and its significance (* P value < 0.05; ***P value < 0.001) calculated for each variable in each cluster. The average predicted probability of smooth-coated otter site use with standard error and 95% confidence intervals calculated from the top models for each cluster. 

	Variable
	Cluster 1
	Cluster 2
	Cluster 3
	Cluster 4
	Cluster 5
	Cluster 6
	Cluster 7
	Cluster 8
	Cluster 9

	Slope
	3.90***
	
	2.53*
	
	
	-2.36***
	2.31*
	-4.09***
	

	Stream power
	
	
	
	
	
	
	
	
	3.66***

	River area
	-2.98***
	
	-3.21***
	-2.16*
	
	
	
	2.90***
	

	River geometry
	
	
	-3.19***
	
	
	
	
	2.25***
	-3.09***

	Order strata
	-6.37***
	
	
	-3.09***
	
	
	
	2.23***
	

	Soil erosion
	
	
	
	
	
	5.54***
	
	
	-2.58***

	Area of catchment
	2.64***
	5.24***
	
	
	
	
	
	
	

	Distance to the most downstream pixel of the reach
	
	-2.38***
	
	
	
	-3.11***
	-3.47***
	2.87***
	2.47*

	Stream gradient
	
	
	
	
	7.67***
	
	
	
	

	SCO encounter rate (no. of sign evidences/km)
	1.11
	0.84
	1.22
	0.28
	0.71
	0.56
	1.36
	0.80
	1.62



