




Electronic Supplementary Material (Online Resources)
Title: Effect of replacing surface with underground rubbish containers on urban House Sparrows Passer domesticus
Journal name: Urban Ecosystems
Name of the authors: Edgar Bernat-Ponce1, David Ferrer1, José A. Gil-Delgado1 and Germán M. López-Iborra2
Affiliation and e-mail address of the corresponding author:
Edgar Bernat-Ponce 
Cavanilles Institute of Biodiversity and Evolutionary Biology (Terrestrial Vertebrates Ecology/Department of Microbiology and Ecology), University of Valencia, Valencia, Spain. 
edgar.bernat@uv.es



















Online Appendices
Appendix A
	
	
	Centre
	Outskirts

	Urban variable
	Significant terms
	Underground
	Surface
	Both
	Underground
	Surface
	Both

	Building features
	
	
	
	
	
	
	

	Mean building height
(BUILD)
	CONT
CENT
	4.04 ± 1.22
	3.15 ± 0.86
	3.70 ± 1.17
	4.60 ± 1.24
	3.90 ± 1.27
	4.20 ± 1.30

	Socioeconomic level point
(SOCLEVP)
	SOCLEVP*CONT
SOCLEVP*CENT
	
	
	
	
	
	

	Deprived
	
	25.0
	72.2
	43.5
	9.6
	16.4
	13.4

	Average
	
	64.3
	27.8
	50.0
	80.8
	64.2
	71.4

	Well-off
	
	10.7
	0
	6.5
	9.6
	19.4
	15.1

	Urban features
	
	
	
	
	
	
	

	Private garden (PG)
	PG*CONT*CENT
	21.4
	5.6
	15.2
	23.1
	37.3
	31.1

	Terrace (TERR)
	TERR*CONT
	28.6
	22.2
	26.1
	53.3
	22.4
	36.1

	School (SCHO)
	SCHO*CENT
	5.6
	0
	2.2
	9.6
	13.4
	11.8

	Park
	
	21.4
	11.1
	17.4
	26.9
	19.4
	22.7

	Tree
	
	64.3
	44.4
	56.5
	75.0
	61.2
	67.6

	Number of
container groups
	
	28 
	18 
	46 
	52 
	67 
	119 


Table 1 of electronic supplementary material Comparison of the urban habitat around rubbish containers of each type (underground, surface or both pooled) located in the centre or the outskirts of towns. Variables related to closest buildings, to the containers and urban features around them are shown. Mean building height is the mean number of floors of buildings (±SD). The socio-economic categories show the percentage of the point counts included in each category. Urban features variables are the percentage of point counts with the presence of each urban feature. The significant terms of the ANOVA test and Log-linear models are shown in the second column. CONT: effect of the container type. CENT: effect of the container being in the centre or outskirts. The final row denotes the total number of studied groups of rubbish containers in each category.
[bookmark: _GoBack]




Appendix B
Table 2 of electronic supplementary material GLMMs family selection for each set of variables used to study the effects of the rubbish container type on House Sparrow abundance in urban areas of E. Spain in winter 2018/2019. The best model (lowest AICc) is marked by (*). ΔAICc is the difference between the selected model and the model of that set with the lowest AICc value.

	Set
	Family
	AICc
	ΔAICc

	Rubbish containers features
	Poisson
	1799.02
	7.92

	
	Negative Binomial 1 *
	1791.10
	0

	
	Negative Binomial 2
	1800.36
	9.26

	Building features
	
	
	

	
	Poisson
	1844.31
	7.26

	
	Negative Binomial 1 *
	1837.05
	0

	
	Negative Binomial 2
	1845.97
	8.92

	Urban features
	
	
	

	
	Poisson
	1850.50
	9.41

	
	Negative Binomial 1 *
	1841.09
	0

	
	Negative Binomial 2
	1852.88
	11.79

	Locality features
	
	
	

	
	Poisson
	1834.20
	9.19

	
	Negative Binomial 1 *
	1825.01
	0

	
	Negative Binomial 2
	1835.58
	10.57

	
	
	
	

	
	
	
	

	
	
	
	

	Combined set
	Poisson
	1786.14
	11.74

	
	Negative Binomial 1 *
	1774.40
	0

	
	Negative Binomial 2
	1786.14
	11.74























Appendix C
GLMMs variable selection process for each set of variables and the final set of selected variables. Multicollinear variables or interactions (VIF >5) were excluded from the process and are identified at the end of each table. The variables or interactions included in the models are identified by X if they are significant or by x if they are not. Variable codes are found in Table 2 in the main text.

Table 3 of electronic supplementary material Steps in the selection of variables related to rubbish containers. 
	
	Step
	

	Variable
	1
	2
	3

	CONT
	X
	X
	X

	NCONT
	x
	x
	

	SPAT
	X
	X
	X

	VIS
	X
	X
	X

	CONT*VIS
	x
	
	

	
	
	
	

	AICc
	1770.62
	1768.53
	1766.49

	
	
	
	

	Variables or interactions excluded because of collinearity

	LOC
	
	
	

	CONT*NCONT 
	
	
	

	NCONT*VIS
VIS*LOC
	
	
	





















Table 4 of electronic supplementary material Steps in the selection of variables related to building features.
	
	Step

	Variable
	1
	2

	BUILD
	X
	X

	SOCLEV
	x
	

	SPAT
	X
	X

	VIS
	X
	X

	
	
	

	AICc
	1813.6
	1809.6

	
	
	

	Variables or interactions excluded because of collinearity

	LOC  VIS*BUILD  VIS*LOC VIS*SOCLEV
	
	

	
	
	




























Table 5 of electronic supplementary material Steps in the selection of variables related to urban features.
	
	Step
	

	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	CENT
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	PARK
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	

	PG
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	SCH
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	

	SPAT
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	TERR
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	

	TREE
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	VIS
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	CENT*PG
	x
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	CENT*TERR
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	CENT*SCH
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	

	CENT*PARK
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	

	CENT*TREE
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	

	VIS*CENT
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	VIS *PG
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	

	VIS*TERR
	x
	x
	
	
	
	
	
	
	
	
	
	
	
	

	VIS*SCH
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	

	VIS*PARK
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	

	VIS*TREE
	x
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	AICc
	1825.0
	1822.7
	1820.4
	1818.4
	1816.5
	1814.7
	1812.9
	1811.2
	1809.5
	1807.8
	1805.8
	1803.8
	1802.4
	1802.7

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Variables or interactions excluded because of collinearity
	

	LOC 
CENT*LOC VIS*LOC
	
	
	
	
	
	
	
	
	
	
	
	
	
	


















Table 6 of electronic supplementary material Steps in the selection of variables related to locality features.
	
	
	
	
	
	Step

	Variable
	1
	2
	3
	4
	5
	6
	7
	8

	ALT
	x
	x
	x
	x
	x
	x
	x
	x

	INHABIT
	x
	x
	x
	x
	x
	
	
	

	RATUND
	x
	x
	x
	x
	
	
	
	

	RATSURF
	x
	x
	x
	x
	x
	x
	
	x

	SOCLEVL
	x
	x
	x
	x
	x
	x
	
	

	SPAT
	X
	X
	X
	X
	X
	X
	X
	X

	VIS
	X
	X
	X
	X
	X
	X
	X
	X

	ALT* VISIT
	X
	X
	X
	X
	X
	X
	X
	X

	INHABIT* VISIT
	x
	
	
	
	
	
	
	

	RATUND* VISIT
	x
	x
	
	
	
	
	
	

	RATSURF* VISIT
	X
	X
	X
	x
	x
	x
	x
	x

	SOCLEVL*VISIT
	x
	x
	x
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	AICc
	1823.5
	1821.7
	1819.9
	1818.9
	1816.8
	1814.8
	1814.0
	1812.9

	
	

	Variables or interactions excluded because of collinearity

	INHAB*SOCLEVL
	
	
	
	
	
	
	

















Table 7 of electronic supplementary material Steps in the selection of variables of the combined set of variables.
	
	
	
	Step
	
	
	
	
	
	

	Set
	Variable
	1
	2
	3
	4
	5
	6
	7
	8

	Container features
	CONT
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	

	Building features
	BUILD
	x
	x
	x
	x
	x
	x
	
	

	
	
	
	
	
	
	
	
	
	

	Urban features
	PG
	X
	X
	X
	X
	X
	X
	X
	X

	
	TREE
	x
	x
	x
	x
	x
	x
	x
	x

	
	CENT
	x
	x
	x
	x
	x
	x
	x
	x

	
	TERR
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	

	Locality features
	RATSUR
	x
	x
	x
	x
	x
	
	
	

	
	SOCECOLEVP
	x
	x
	x
	x
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Control variables
	SPAT
	X
	X
	X
	X
	X
	X
	X
	X

	
	VIS
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	

	Interactions
	CENT*CONT
	x
	x
	x
	x
	x
	x
	x
	

	
	CENT*VIS
	X
	X
	X
	X
	X
	X
	X
	X

	
	PG*CONT
	X
	X
	X
	X
	X
	X
	X
	X

	
	RATSUR*VIS
	x
	
	
	
	
	
	
	

	
	SOCECOLEVP*CONT
	x
	x
	x
	
	
	
	
	

	
	TERR*CONT
	x
	x
	
	
	
	
	
	

	
	TREE*CENT
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	

	
	AICc
	1760.3
	1758.1
	1756.1
	1756.1
	1753.8
	1751.9
	1750.6
	1751.0

	
	
	
	
	
	
	
	
	
	

	
	Variables or interactions excluded because of collinearity

	
	ALT
LOC 
ALT*CONT 
ALT*VIS                 
BUILD*ALT                     BUILD*CENT                  BUILD*CONT               
	
	
	
	
	BUILD*PG
BUILD*TERR
BUILD*TREE 
BUILD*RATSURF 
BUILD*SOCLEVL                CONT*RATSURF
CONT*TREE                  









