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Table S1. Area and number of waterbird censuses carried out each year for each surveyed site. Twelve sites were monitored during six years and six sites during three years


	
	Site

	 
	s1
	s2
	s3
	s4
	s5
	s6
	s7
	s8
	s9
	s10
	s11
	s12
	s13
	s14
	s15
	s16
	s17
	s18

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Area (ha)
	4.8
	4.5
	3.4
	7.1
	4.7
	4.1
	6.0
	4.0
	4.0
	3.1
	4.7
	4.2
	4.0
	3.3
	4.5
	3.7
	5.0
	3.1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Year
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	NA
	NA
	NA
	NA
	NA
	NA

	2016
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	NA
	NA
	NA
	NA
	NA
	NA

	2017
	10
	10
	10
	10
	6
	10
	10
	10
	10
	10
	10
	10
	NA
	NA
	NA
	NA
	NA
	NA

	2018
	10
	10
	10
	10
	3
	10
	10
	3
	10
	3
	10
	10
	10
	10
	10
	10
	10
	10

	2019
	10
	10
	10
	10
	3
	10
	10
	3
	10
	3
	10
	10
	10
	10
	10
	10
	10
	10

	2020
	9
	9
	9
	9
	3
	9
	9
	3
	9
	3
	9
	9
	9
	9
	9
	9
	9
	9

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 




Table S2. Relative species abundance for all waterbirds, wading birds and ducks over the 90 surveys of the study. 

	
 All waterbirds

	Latin name
	English name
	Family
	Abundance
	Relative abundance (%)

	Tadorna tadorna
	Common shelduck
	Anatidae
	3095
	15.24

	Anas clypeata
	Northern shoveler
	Anatidae
	2886
	14.21

	Limosa limosa
	Black-tailed godwit
	Scolopacidae
	2462
	12.12

	Anas platyrhynchos
	Mallard
	Anatidae
	2394
	11.79

	Himantopus himantopus
	Black-winged stilt
	Recurvirostridae
	2126
	10.47

	Recurvirostra avosetta
	Pied avocet
	Recurvirostridae
	1308
	6.44

	Vanellus vanellus
	Northern lapwing
	Charadriidae
	1298
	6.39

	Fulica atra
	Common coot
	Rallidae
	879
	4.33

	Tringa totanus
	Common redshank
	Scolopacidae
	857
	4.22

	Larus ridibundus
	Black-headed gull
	Laridae
	760
	3.74

	Cygnus olor
	Mute swan
	Anatidae
	444
	2.19

	Gallinago gallinago
	Common snipe
	Scolopacidae
	330
	1.63

	Calidris alpina
	Dunlin
	Scolopacidae
	167
	0.82

	Egretta garzetta
	Little egret
	Ardeidae
	140
	0.69

	Anas crecca
	Common teal
	Anatidae
	122
	0.60

	Platalea leucorodia
	Eurasian spoonbill
	Threskiornithidae
	120
	0.59

	Aythya ferina
	Common pochard
	Anatidae
	112
	0.55

	Mareca strepera
	Gadwall
	Anatidae
	108
	0.53

	Charadrius hiaticula
	Common ringed plover
	Charadriidae
	104
	0.51

	Tringa ochropus
	Green sandpiper
	Scolopacidae
	78
	0.38

	Anas querquedula
	Garganey
	Anatidae
	75
	0.37

	Gallinula chloropus
	Common moorhen
	Rallidae
	70
	0.34

	Tachybaptus ruficollis
	Little grebe
	Podicipedidae
	51
	0.25

	Ardea cinerea
	Grey heron
	Ardeidae
	47
	0.23

	Bubulcus ibis
	Cattle egret
	Ardeidae
	44
	0.22

	Larus melanocephalus
	Mediterranean gull
	Laridae
	39
	0.19

	Ciconia ciconia
	White stork
	Ciconiidae
	28
	0.14

	Philomachus pugnax
	Ruff
	Scolopacidae
	23
	0.11

	Numenius phaeopus
	Whimbrel
	Scolopacidae
	18
	0.09

	Tringa erythropus
	Spotted redshank
	Scolopacidae
	12
	0.06

	Lymnocryptes minimus
	Jack snipe
	Scolopacidae
	11
	0.05

	Tringa glareola
	Wood sandpiper
	Scolopacidae
	11
	0.05

	Anas acuta
	Northern pintail
	Anatidae
	11
	0.05

	Larus argentatus
	European herring Gull
	Laridae
	11
	0.05

	Phalacrocorax carbo
	Great cormorant
	Phalacrocoracidae
	10
	0.05

	Tringa nebularia
	Common greenshank
	Scolopacidae
	9
	0.04

	Numenius arquata
	Eurasian curlew
	Scolopacidae
	9
	0.04

	Actitis hypoleucos
	Common sandpiper
	Scolopacidae
	7
	0.03

	Sterna hirundo
	Common tern
	Laridae
	6
	0.03

	Chlidonias hybrida
	Whiskered tern
	Laridae
	5
	0.02

	Threskiornis aethiopicus
	African sacred ibis
	Threskiornithidae
	4
	0.02

	Plegadis falcinellus
	Glossy ibis
	Threskiornithidae
	4
	0.02

	Podiceps cristatus
	Great crested grebe
	Podicipedidae
	3
	0.01

	Larus marinus
	Great black-backed gull
	Laridae
	3
	0.01

	Charadrius dubius
	Little ringed plover
	Charadriidae
	2
	0.01

	Nycticorax nycticorax
	Black-crowned night-heron
	Ardeidae
	1
	0.01

	Chlidonias niger
	Black tern
	Laridae
	1
	0.01

	Rallus aquaticus
	Water rail
	Rallidae
	1
	0.01

	
	
	
	
	


All wading birds
	Latin name
	English name
	Family
	Abundance
	Relative abundance (%)

	Limosa limosa
	Black-tailed godwit
	Scolopacidae
	2462
	27.88

	Himantopus himantopus
	Black-winged stilt
	Recurvirostridae
	2126
	24.07

	Recurvirostra avosetta
	Pied avocet
	Recurvirostridae
	1308
	14.81

	Vanellus vanellus
	Northern lapwing
	Charadriidae
	1298
	14.70

	Tringa totanus
	Common redshank
	Scolopacidae
	857
	9.70

	Gallinago gallinago
	Common snipe
	Scolopacidae
	330
	3.74

	Calidris alpina
	Dunlin
	Scolopacidae
	167
	1.89

	Charadrius hiaticula
	Common ringed plover
	Charadriidae
	104
	1.18

	Tringa ochropus
	Green sandpiper
	Scolopacidae
	78
	0.88

	Philomachus pugnax
	Ruff
	Scolopacidae
	23
	0.26

	Numenius phaeopus
	Whimbrel
	Scolopacidae
	18
	0.20

	Tringa erythropus
	Spotted redshank
	Scolopacidae
	12
	0.14

	Lymnocryptes minimus
	Jack snipe
	Scolopacidae
	11
	0.12

	Tringa glareola
	Wood sandpiper
	Scolopacidae
	11
	0.12

	Tringa nebularia
	Common greenshank
	Scolopacidae
	9
	0.10

	Numenius arquata
	Eurasian curlew
	Scolopacidae
	9
	0.10

	Actitis hypoleucos
	Common sandpiper
	Scolopacidae
	7
	0.08

	Charadrius dubius
	Little ringed plover
	Charadriidae
	2
	0.02




All ducks
	Latin name
	English name
	Family
	Abundance
	Relative abundance (%)

	Tadorna tadorna
	Common shelduck
	Anatidae
	3095
	35.16

	Anas clypeata
	Northern shoveler
	Anatidae
	2886
	32.78

	Anas platyrhynchos
	Mallard
	Anatidae
	2394
	27.20

	Anas crecca
	Common teal
	Anatidae
	122
	1.39

	Aythya ferina
	Common pochard
	Anatidae
	112
	1.27

	Mareca strepera
	Gadwall
	Anatidae
	108
	1.23

	Anas querquedula
	Garganey
	Anatidae
	75
	0.85

	Anas acuta
	Northern pintail
	Anatidae
	11
	0.12






Table S3. Functional diet- and foraging-related traits trait values compiled for waterbird species. Traits were sourced from Wilman et al. (2014) and are not based on data collected in the study area. Traits for “diet” and “foraging stratum” are represented by percentages. Diet Plast and Strat Plast stand for plasticity of Diet and Strata foraging, respectively. In: invertebrates; Fi: fish; Ve: vertebrates; Sc: carcasses; Fr: fruits; Se: seeds; Op: other types of plant material; Wbs: water below surface; Ws: water surface; Gr: ground; Ag: above ground.


	Latin name 
	English name 
	Family
	Diet (%)
	Diet Plast
	Foraging strata (%)
	Strat Plast

	
	
	
	In
	Ve
	Fi
	Sc
	Fr
	Se
	Op
	
	Wbs
	Ws
	Gr
	Ag
	

	Tadorna tadorna
	Common shelduck
	Anatidae
	70
	0
	20
	0
	0
	0
	10
	3
	0
	90
	10
	0
	2

	Anas clypeata
	Northern shoveler
	Anatidae
	60
	0
	0
	0
	0
	20
	20
	3
	20
	80
	0
	0
	2

	Limosa limosa
	Black-tailed godwit
	Scolopacidae
	60
	10
	10
	0
	10
	10
	0
	5
	0
	50
	50
	0
	2

	Anas platyrhynchos
	Mallard
	Anatidae
	40
	10
	10
	0
	0
	20
	20
	5
	20
	60
	20
	0
	3

	Himantopus himantopus
	Black-winged stilt
	Recurvirostridae
	100
	0
	0
	0
	0
	0
	0
	1
	0
	100
	0
	0
	1

	Recurvirostra avosetta
	Pied avocet
	Recurvirostridae
	80
	0
	10
	0
	0
	0
	10
	3
	0
	50
	50
	0
	2

	Vanellus vanellus
	Northern lapwing
	Charadriidae
	100
	0
	0
	0
	0
	0
	0
	1
	0
	0
	100
	0
	1

	Fulica atra
	Common coot
	Rallidae
	10
	20
	10
	0
	0
	30
	30
	5
	50
	50
	0
	0
	2

	Tringa totanus
	Common redshank
	Scolopacidae
	80
	10
	10
	0
	0
	0
	0
	3
	0
	80
	20
	0
	2

	Larus ridibundus
	Black-headed gull
	Laridae
	70
	0
	20
	0
	0
	10
	0
	3
	0
	50
	50
	0
	2

	Cygnus olor
	Mute swan
	Anatidae
	10
	10
	0
	0
	0
	0
	80
	3
	0
	100
	0
	0
	1

	Gallinago gallinago
	Common snipe
	Scolopacidae
	80
	0
	0
	0
	0
	10
	10
	3
	0
	20
	80
	0
	2

	Calidris alpina
	Dunlin
	Scolopacidae
	80
	0
	0
	0
	0
	0
	20
	2
	0
	20
	80
	0
	2

	Egretta garzetta
	Little egret
	Ardeidae
	60
	20
	20
	0
	0
	0
	0
	3
	0
	70
	30
	0
	2

	Anas crecca
	Common teal
	Anatidae
	30
	0
	0
	0
	0
	20
	50
	3
	0
	100
	0
	0
	1

	Platalea leucorodia
	Eurasian spoonbill
	Threskiornithidae
	70
	10
	10
	0
	0
	0
	10
	4
	0
	100
	0
	0
	1

	Aythya ferina
	Common pochard
	Anatidae
	10
	10
	10
	0
	0
	20
	50
	5
	50
	50
	0
	0
	2

	Mareca strepera
	Gadwall
	Anatidae
	0
	0
	0
	0
	0
	30
	70
	2
	0
	80
	20
	0
	2

	Charadrius hiaticula
	Common ringed plover
	Charadriidae
	100
	0
	0
	0
	0
	0
	0
	1
	0
	0
	100
	0
	1

	Tringa ochropus
	Green sandpiper
	Scolopacidae
	70
	0
	20
	0
	0
	0
	10
	3
	0
	50
	40
	10
	3

	Anas querquedula
	Garganey
	Anatidae
	40
	10
	10
	0
	0
	10
	30
	5
	100
	0
	0
	0
	1

	Gallinula chloropus
	Common moorhen
	Rallidae
	20
	10
	10
	0
	20
	20
	20
	6
	0
	20
	60
	20
	3

	Tachybaptus ruficollis
	Little grebe
	Podicipedidae
	80
	20
	0
	0
	0
	0
	0
	2
	70
	30
	0
	0
	2

	Ardea cinerea
	Grey heron
	Ardeidae
	20
	20
	60
	0
	0
	0
	0
	3
	0
	70
	30
	0
	2

	Bubulcus ibis
	Cattle egret
	Ardeidae
	60
	20
	10
	10
	0
	0
	0
	4
	0
	30
	70
	0
	2

	Larus melanocephalus
	Mediterranean gull
	Laridae
	40
	20
	30
	10
	0
	0
	0
	4
	0
	50
	50
	0
	2

	Ciconia ciconia
	White stork
	Ciconiidae
	20
	60
	20
	0
	0
	0
	0
	3
	0
	30
	70
	0
	2

	Philomachus pugnax
	Ruff
	Scolopacidae
	50
	10
	10
	0
	0
	10
	20
	5
	0
	20
	60
	20
	3

	Numenius phaeopus
	Whimbrel
	Scolopacidae
	60
	0
	0
	0
	20
	10
	10
	4
	0
	20
	60
	20
	3

	Tringa erythropus
	Spotted redshank
	Scolopacidae
	80
	10
	10
	0
	0
	0
	0
	3
	0
	80
	20
	0
	2

	Lymnocryptes minimus
	Jack snipe
	Scolopacidae
	80
	0
	0
	0
	0
	20
	0
	2
	0
	20
	80
	0
	2

	Tringa glareola
	Wood sandpiper
	Scolopacidae
	100
	0
	0
	0
	0
	0
	0
	1
	0
	50
	50
	0
	2

	Anas acuta
	Northern pintail
	Anatidae
	20
	10
	0
	0
	0
	20
	50
	4
	0
	70
	30
	0
	2

	Larus argentatus
	European herring gull
	Laridae
	30
	10
	40
	20
	0
	0
	0
	4
	20
	40
	40
	0
	3

	Phalacrocorax carbo
	Great cormorant
	Phalacrocoracidae
	10
	10
	80
	0
	0
	0
	0
	3
	100
	0
	0
	0
	1

	Tringa nebularia
	Common greenshank
	Scolopacidae
	80
	10
	10
	0
	0
	0
	0
	3
	0
	60
	40
	0
	2

	Numenius arquata
	Eurasian curlew
	Scolopacidae
	40
	0
	0
	0
	30
	30
	0
	3
	0
	20
	80
	0
	2

	Actitis hypoleucos
	Common sandpiper
	Scolopacidae
	50
	20
	20
	0
	0
	0
	10
	4
	0
	50
	50
	0
	2

	Sterna hirundo
	Common tern
	Laridae
	10
	0
	80
	10
	0
	0
	0
	3
	80
	20
	0
	0
	2

	Chlidonias hybrida
	Whiskered tern
	Laridae
	40
	30
	30
	0
	0
	0
	0
	3
	20
	50
	0
	30
	3

	Threskiornis aethiopicus
	African sacred ibis
	Threskiornithidae
	70
	20
	10
	0
	0
	0
	0
	3
	0
	0
	100
	0
	1

	Plegadis falcinellus
	Glossy ibis
	Threskiornithidae
	80
	10
	10
	0
	0
	0
	0
	3
	0
	50
	50
	0
	2

	Podiceps cristatus
	Great crested grebe
	Podicipedidae
	30
	10
	60
	0
	0
	0
	0
	3
	70
	30
	0
	0
	2

	Larus marinus
	Great black-backed gull
	Laridae
	20
	20
	0
	20
	20
	20
	0
	5
	0
	20
	80
	0
	2

	Charadrius dubius
	Little ringed plover
	Charadriidae
	100
	0
	0
	0
	0
	0
	0
	1
	0
	20
	80
	0
	2

	Nycticorax nycticorax
	Black-crowned night-heron
	Ardeidae
	30
	50
	20
	0
	0
	0
	0
	3
	0
	50
	50
	0
	2

	Chlidonias niger
	Black tern
	Laridae
	40
	30
	30
	0
	0
	0
	0
	3
	10
	90
	0
	0
	2

	Rallus aquaticus
	Water rail
	Rallidae
	20
	30
	10
	0
	10
	10
	20
	6
	10
	40
	40
	10
	4





[bookmark: _GoBack]Table S4. Basic statistics of the habitat predictors for the 18 sites of the study


. 
	 
	 
	 
	mean ± sd
	min
	max
	cv

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Local scale (site)
	 
	 
	 
	 
	 
	 

	 
	number of islets
	1.43
	±
	2.92
	0
	14
	203.62

	
	mean Water Area (m²)
	9740.02
	±
	7158.57
	992.69
	47413.60
	73.50

	
	sd Water Area
	4585.14
	±
	4059.35
	0.00
	20520.97
	88.53

	
	mean Water Level Heterogeneity
	0.22
	±
	0.15
	0.01
	0.77
	67.45

	
	sd Water Level Heterogeneity 
	0.12
	±
	0.11
	0.00
	0.42
	95.16

	
	mean Vegetation Heterogeneity
	0.58
	±
	0.11
	0.30
	0.78
	19.13

	
	sd Vegetation Heterogeneity
	0.06
	±
	0.03
	0.01
	0.17
	51.17

	
	 
	
	 
	 
	 
	 
	 
	 

	Covariates
	 
	 
	 
	 
	 
	 

	 
	year
	 
	NA
	NA
	NA
	NA

	 
	site area (m²)
	44200.42
	±
	10144.48
	30587.87
	70977.74
	22.95

	 
	 
	 
	 
	 
	 
	 
	 
	 



coefficient of variation (cv); standard deviation (sd) ; minimum value observed in dataset (min); maximum value observed in dataset (max)





Table S5. Mean (± SD) and range of estimators of waterbird taxonomic and functional diversity over the 90 surveys.


	[bookmark: bookmark=id.1fob9te] 
	
	mean ± sd
	range

	 
	
	 
	 
	 
	 
	 
	 

	Abundance
	
	 
	 
	 
	 
	 
	 

	
	All birds
	23.21
	±
	28.27
	0.00
	—
	116.40

	
	All wading birds
	10.01
	±
	17.80
	0.00
	—
	92.20

	
	All ducks
	10.08
	±
	12.24
	0.00
	—
	60.10

	Species richness 
	
	 
	 
	 
	 
	 
	 

	
	All birds
	1.12
	±
	0.49
	0.00
	—
	2.20

	
	All wading birds
	0.43
	±
	0.24
	0.00
	—
	1.00

	
	All ducks
	0.38
	±
	0.18
	0.00
	—
	0.80

	Functional diversity (all waterbirds)
	
	 
	 
	 
	 
	 
	 

	
	CWM.DIET
	3.28
	±
	0.60
	2.00
	—
	5.00

	
	FDIS.DIET
	0.76
	±
	0.27
	0.00
	—
	1.39

	
	CWM.FOR
	2.02
	±
	0.30
	1.25
	—
	3.00

	
	FDIS.FOR
	0.65
	±
	0.26
	0.00
	—
	1.33
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Figure S1. Distribution of vegetation heterogeneity values for each class dominant class of vegetation height measured within the 90 surveys. Red circles represent mean values of heterogeneity index


ESM_1. Description of temporal dynamic for the whole waterbird community and breeding birds within each site 

We used the R-package Codyn (Hallett et al., 2020) to assess (i) species richness change (∆S), and (ii) species turnover (Gain and Loss of species) between two consecutive years of monitoring. Species richness change is calculated as follow: ; where S is the richness of a replicate, t is time, and Stot is the total number of unique species in both time periods. Since ∆S is proportion, they are bound between -1 and 1, where larger values indicate greater changes in species richness. A gain (G) occurs when a species that was absent at time t appears in time period t+1. Conversely, a loss (L) occurs when a species that was present at time t disappears in time period t+1. The number of species gained/lost is divided by the total number of unique species in both time periods (Stot). Thus, G and L are proportions with values are between 0 and 1. For these three parameters (DS, G, L), we computed the mean ± standard deviation from the five observed time steps (i.e., 2015-2016; 2016-2017; 2017-2018; 2018-2019; 2019-2020) for each site monitoring. In addition, in order to represent the global change of waterbirds diversity during the 6 years-monitoring, we have also computed the mean ± standard deviation of abundance and species richness for all birds birds from the n sites (12 or 18 sites depending on the year). Only four sites (site 2, 15, 16, 18) showed an average increase in species richness and three others (sites 1, 14, 17) showed a “neutral” balance (species gained is approximately equal to lost). For  all the other sites, the species gained were lower than species lost, leading to an overall decrease of the species number (Figure S2).However, we draw attention to the great variability of diversity change between the different time step (represented on the plot by the large values of standard deviation) suggesting a fluctuation of waterbird diversity over time, without any trend (i.e., constant decreasing/increasing of diversity) could be identified. 

[image: ]
Figure S2. Mean ± standard deviation of (A) species richness yearly change (∆S), and (B) species yearly turnover (gain and loss of species) of waterbirds in each monitored site.
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