Benefits of earth observation data for conservation planning in the case of European wetland biodiversity
KERSTIN JANTKE, CHRISTINE SCHLEUPNER AND UWE A. SCHNEIDER

APPENDIX 1

Wetland species of European conservation concern

Table S1 Seventy-two wetland vertebrate species of European conservation concern mainly listed in the Birds Directive (79/409/EEC, see URL http://ec.europa.eu/environment/nature/legislation/birdsdirective/index_en.htm)

and the Habitats Directive (European Community Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora 92/43/EEC, see URL http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm) served as surrogates for biodiversity in our model. Bucephala islandica and Histrionicus histrionicus were additionally included as their European breeding range is restricted to a small area of Europe (in Iceland). We used proxies for minimum viable population (MVP) sizes (adapted from Verboom et al. 2001), density data and habitat types. The genus Discoglossus galganoi includes Discoglossus jeanneae. We excluded the Estonian, Latvian, Lithuanian, Finnish and Swedish populations of Castor fiber (according to the Habitats Directive). We differentiated between nesting and foraging areas when considering densities of colonial birds. The foraging area was set at 5 ha per reproductive unit (RU). We assumed 10 RU per hectare for solitary species and 20 RU per hectare for gregarious species when considering densities of amphibian species. × = a required habitat type; / = an optional habitat type. A required habitat type is necessary for species’ survival. The model was forced to allocate a required habitat type to each species. Optional habitat types could be selected as an addition. The category open water was introduced for species that needed some type of open water habitat. *Area-demanding species were allowed to inhabit up to 50 % non-wetland habitat in the habitat-data and GEOSS scenario.
	Scientific name
	Vernacular name
	MVP [RU]
	Maximum density  [RU ha-1]
	Required (×) and optional (/) habitat types

	
	
	
	
	Mire
	Wet forest
	Wet grassland
	Water course
	Water body
	Open water

	Amphibians
	
	
	
	
	
	
	
	
	

	Alytes muletensis
	Mallorcan midwife toad 
	200
	20
	
	
	
	×
	
	

	Bombina bombina
	Fire-bellied toad
	200
	20
	
	
	×
	
	×
	

	Bombina variegata
	Yellow-bellied toad
	200
	20
	
	/
	/
	
	×
	

	Chioglossa lusitanica
	Golden-striped salamander
	200
	10
	
	
	
	×
	
	

	Discoglossus galganoi
	Iberian painted frog 
	200
	10
	
	
	
	
	×
	

	Discoglossus montalentii
	Corsican painted frog 
	200
	10
	
	
	
	×
	
	

	Discoglossus sardus
	Tyrrhenian painted frog 
	200
	10
	
	
	
	
	×
	

	Pelobates fuscus insubricus
	Common spadefoot 
	200
	10
	
	
	
	
	×
	

	Rana latastei
	Italian agile frog 
	200
	20
	
	×
	
	
	×
	

	Salamandrina terdigitata
	Spectacled salamander 
	200
	10
	
	
	
	×
	
	

	Triturus carnifex
	Italian crested newt 
	200
	10
	
	/
	/
	
	×
	

	Triturus cristatus
	Great crested newt
	200
	10
	
	/
	/
	
	×
	

	Triturus dobrogicus
	Danube crested newt 
	200
	10
	
	
	/
	
	×
	

	Triturus karelini
	Southern crested newt 
	200
	10
	
	
	
	
	×
	

	Triturus montandoni
	Carpathian newt
	200
	10
	
	×
	/
	
	×
	

	Triturus vulgaris ampelensis
	Smooth newt
	200
	20
	
	/
	/
	
	×
	

	Reptiles
	
	
	
	
	
	
	
	
	

	Elaphe quatuorlineata
	Four-lined snake
	120
	2
	
	
	/
	
	
	

	Emys orbicularis
	European pond tortoise
	120
	15
	
	
	
	
	×
	

	Mauremys caspica
	Stripe necked terrapin
	120
	9
	
	
	
	
	
	×

	Mauremys leprosa
	Spanish terrapin
	120
	9
	
	
	
	
	
	×

	Birds
	
	
	
	
	
	
	
	
	

	Acrocephalus paludicola
	Aquatic warbler
	200
	1.09
	
	
	×
	
	
	

	Alcedo atthis
	Kingfisher
	200
	0.15
	
	
	
	
	
	×

	Anser erythropus
	Lesser white-fronted goose
	200
	0.127
	
	×
	
	
	
	×

	Aquila chrysaetos*
	Golden eagle
	120
	0.0002
	/
	
	/
	
	
	

	Aquila clanga*
	Spotted eagle
	120
	0.000055
	/
	×
	/
	/
	/
	

	Ardea purpurea purpurea
	Purple heron
	120
	0.19
	
	
	×
	
	
	×

	Ardeola ralloides
	Squacco heron
	200
	0.19
	
	
	×
	
	×
	

	Asio flammeus
	Short-eared owl
	200
	0.1
	/
	
	/
	
	
	

	Aythya nyroca
	Ferruginous duck
	200
	1
	
	
	×
	
	×
	

	Botaurus stellaris stellaris
	Bittern
	200
	0.5
	
	
	×
	
	
	

	Bucephala islandica
	Barrow’s Goldeneye
	200
	0.17
	
	
	
	
	
	×

	Chlidonias hybridus
	Whiskered tern
	200
	0.19
	
	
	/
	
	×
	

	Chlidonias niger
	Black tern
	200
	0.19
	
	
	×
	
	×
	

	Ciconia ciconia*
	White stork
	120
	0.001415
	
	
	×
	
	
	×

	Ciconia nigra*
	Black stork
	120
	0.00018
	
	×
	
	
	
	×

	Crex crex
	Corncrake
	200
	0.19
	/
	
	×
	/
	
	

	Fulica cristata
	Crested coot
	200
	10
	
	
	×
	
	×
	

	Gavia arctica 
	Black-throated diver
	120
	0.006
	
	
	
	
	×
	

	Gelochelidon nilotica
	Gull-billed tern
	200
	0.19
	
	
	×
	×
	
	

	Glareola pratincola
	Collared pratincole
	200
	8
	
	
	×
	
	×
	

	Grus grus*
	Crane
	120
	0.00043
	/
	/
	/
	
	/
	

	Haliaeetus albicilla
	White-tailed eagle
	120
	0.01273
	
	×
	
	
	
	×

	Histrionicus histrionicus
	Harlequin duck
	200
	0.67
	
	
	
	×
	
	

	Hoplopterus spinosus
	Spur-winged plover
	200
	0.3846
	
	
	×
	
	
	×

	Ixobrychus minutus minutus
	Little bittern
	200
	1.97
	
	
	×
	
	
	×

	Marmaronetta angustirostris
	Marbled teal
	200
	0.19
	
	
	×
	
	×
	

	Milvus migrans
	Black kite
	120
	1.2733
	
	
	
	
	
	×

	Nycticorax nycticorax
	Night heron
	200
	0.19
	
	
	×
	
	
	×

	Oxyura leucocephala
	White-headed duck
	200
	1.5
	
	
	
	
	×
	

	Pandion haliaetus*
	Osprey
	120
	0.0004
	
	/
	
	
	×
	

	Pelecanus crispus
	Dalmatian pelican
	120
	0.19
	
	
	/
	
	×
	

	Pelecanus onocrotalus
	White pelican
	120
	0.19
	
	
	/
	
	×
	

	Phalacrocorax pygmaeus
	Pygmy cormorant
	200
	0.19
	
	/
	/
	
	×
	

	Philomachus pugnax
	Ruff
	200
	1
	/
	
	/
	
	
	

	Platalea leucorodia
	Spoonbill
	120
	0.19
	
	/
	×
	
	×
	

	Plegadis falcinellus
	Glossy ibis
	200
	0.19
	
	/
	×
	
	×
	

	Porphyrio porphyrio
	Purple gallinule
	200
	3.3
	
	
	×
	
	×
	

	Porzana parva parva
	Little crake
	200
	5
	
	
	×
	
	/
	

	Porzana porzana
	Spotted crake
	200
	0.333
	/
	
	/
	
	
	

	Porzana pusilla
	Baillon´s crake
	200
	3.5368
	
	
	×
	
	
	

	Sterna albifrons
	Little tern
	200
	0.19
	
	
	
	×
	/
	

	Tadorna ferruginea
	Ruddy shelduck
	120
	10
	
	
	
	
	×
	

	Tringa glareola
	Wood sandpiper
	200
	0.12
	×
	/
	/
	
	
	

	Mammals
	
	
	
	
	
	
	
	
	

	Castor fiber*
	Eurasian beaver
	120
	0.002
	
	×
	
	
	
	×

	Galemys pyrenaicus
	Pyrenean desman
	200
	13.89
	
	
	
	
	
	×

	Lutra lutra*
	European otter
	120
	0.00017
	
	
	
	
	
	×

	Microtus cabrerae
	Cabrera's vole
	200
	57.5
	
	
	×
	
	
	

	Microtus oeconomus arenicola
	Dutch root vole
	200
	65
	/
	
	/
	/
	/
	

	Microtus oeconomus mehelyi
	Pannonian root vole
	200
	65
	/
	
	/
	/
	/
	

	Mustela lutreola
	European mink
	200
	0.083
	
	
	/
	×
	/
	

	Myotis capaccinii*
	Long-fingered bat
	200
	0.0042
	
	
	
	
	
	×

	Myotis dasycneme*
	Pond bat
	200
	0.0042
	
	
	
	
	×
	


Land rents for agricultural land: coarse-scale and fine-scale data for 37 European countries

Table S2 Land rents were based on the GTAP model (Lee et al. 2009). The fine-scale data additionally included homogeneous response unit (HRU) productivity data from the EPIC model (Williams 1995; Izaurralde et al. 2006). *HRU productivity data were unavailable for these countries, thus data from neighbouring countries or countries with a similar HRU distribution were used as proxies (for Andorra, we used data from Bosnia; for Iceland, we used data from Norway; and for Liechtenstein, we used data from Austria).

	Country
	Coarse-scale data
	Fine-scale data (range)

	Albania
	61.5
	28.24–93.76

	Andorra*
	39.03
	27.40–32.89

	Austria
	178.59
	148.24–190.32

	Belgium
	180.96
	137.53–218.31

	Bosnia
	39.03
	20.71–49.82

	Bulgaria
	136.01
	74.55–169.67

	Croatia
	83.97
	67.38–140.09

	Czech Republic
	133.65
	69.12–142.44

	Denmark
	286.22
	285.52–287.52

	Estonia
	20.11
	18.58–22.77

	Finland
	34.3
	6.4–46.73

	France
	165.58
	153.68–407.89

	Germany
	253.1
	133.65–316.60

	Greece
	109.99
	83.93–163.05

	Hungary
	99.35
	8.85–101.53

	Iceland*
	18.92
	0.38–33.31

	Ireland
	105.26
	70.92–155.36

	Italy
	233
	158.69–321.11

	Latvia
	10.64
	10.23–20.34

	Liechtenstein*
	18.92
	18.38–21.57

	Lithuania
	18.92
	17.98–21.51

	Luxembourg
	180.96
	157.99–377.94

	Macedonia
	39.03
	32.79–84.40

	Monaco
	39.03
	39.03

	Montenegro
	39.03
	24.22–42.01

	Netherlands
	379.66
	346.43–578.17

	Norway
	18.92
	0.38–33.31

	Poland
	108.81
	78.27–165.49

	Portugal
	76.88
	32.79–98.23

	Romania
	92.25
	54.24–164.40

	Serbia
	39.03
	24.22–42.01

	Slovakia
	55.59
	5.01–60.09

	Slovenia
	52.04
	22.32–59.93

	Spain
	83.97
	11.96–165.24

	Sweden
	24.84
	21.14–31.11

	Switzerland
	432.88
	370.28–552.89

	United Kingdom
	160.85
	112.77–350.10
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