SUPPLEMENTARY INFORMATION

Extraction of snail habitats using the two indices of normalized difference water index (NDWI) and normalized difference vegetation index (NDVI)
‘Land in winter and water in summer’ and ‘no snails if no grass’ (Zhou et al. 2001; Peng et al. 2007) are 2 key ecological characteristics of snail habitats in the lake and marshland regions of China, so the regions with vegetation coverage in the ‘water body difference regions’ for the 2 time-difference RS images (dry season and wet season) should be the most possible habitats for snails to live. Those places are obtained by extracting the 2 indices of normalized difference water index (NDWI) and normalized difference vegetation index (NDVI). 

NDWI, an index based on water absorption, is a new method that has been developed to delineate open water features while simultaneously eliminating the presence of soil and terrestrial vegetation features and hence enhance its presence in RS images. It is calculated with the formula, (GREEN-NIR)/(GREEN+NIR),where, GREEN is the green band that encompasses reflected green light and NIR is a near infrared band that represents reflected near-infrared radiation. The range of NDWI is from -1 to 1 and NDWI>0.05 was used to extract water body regions from RS images following previous studies (McFeeters, 1996; Peng et al. 2007).

NDVI, an index based on chlorophyll absorption (Townshend and Justice, 1986; Tucker and Sellers, 1986), is generated from the visible red (RED) and near-infrared (NIR) bands by the following simple expression, (NIR-RED)/(NIR+RED). This index ranges from -1 to 1, and vegetated surfaces tend to have positive values. NDVI>0.2 was used to extract the regions with vegetation coverage based on previous studies in order to eliminate the possible bare soil regions whose NDVI values vary between -0.1 and 0.2 (Carlson and Ripley, 1997; Bradley, 2002; Peng et al. 2007). 
We created composite maps of the water body regions using NDWI>0.05 for each RS image (dry season and wet season), and then their difference regions were obtained to indicate the ‘water body difference regions’ using ENVI version 4.3 software (ITT Industries Inc, Boulder, CO 80301, USA). These are the regions that fit the characteristics of ‘land in winter and water in summer’. The NDVI values were then calculated for the above ‘water body difference regions’, and the regions with NDVI >0.2 were further extracted to obtain the snails habitats that satisfy the ‘no snails if no grass’ trait (Carlson and Ripley, 1997; Bradley, 2002; Peng et al. 2007). Finally, 10 snail habitats and 10 non-snail habitats were surveyed in the field, respectively, and compared with the extracted results to evaluate the method’s accuracy (Table 3).

Table 3. Assessment on the method’s accuracy to extract snail habitats by two indices of NDWI and NDVI

	No
	Name of places
	Longitude
	Latitude
	True result*
	Predicted result*

	1
	Xin He
	 117ｏ24'24''
	 30ｏ36'37''
	Y
	Y

	2
	Min Sheng
	 117ｏ26'27''
	 30ｏ39'39''
	Y
	Y

	3
	Gui Fan
	 117ｏ22'23''
	 30ｏ35'35''
	Y
	Y

	4
	Kong Jing
	 117ｏ25'26''
	 30ｏ37'38''
	Y
	Y

	5
	Da Xing
	 117ｏ34'35''
	 30ｏ44'45''
	Y
	Y

	6
	Jiang Kou
	 117ｏ32'33''
	 30ｏ44'44''
	Y
	Y

	7
	Da Tong
	 117ｏ44'44''
	 30ｏ48'48''
	Y
	Y

	8
	Huang Pen
	 117ｏ11'12''
	 30ｏ27'27''
	Y
	Y

	9
	Guo Gang
	 117ｏ36'37''
	 30ｏ45'46''
	Y
	Y

	10
	Lao Shan
	 117ｏ14'14''
	 30ｏ26'26''
	Y
	N

	11
	Ma Ya Qiao
	 117ｏ36'37''
	 30ｏ38'40''
	N
	N

	12
	Cheng Bei Xin 
	 117ｏ28'29''
	 30ｏ40'40''
	N
	N

	13
	He Kou
	 117ｏ43'44''
	 30ｏ38'48''
	N
	N

	14
	Ma Ya 
	117ｏ36'36''
	30ｏ38'38''
	N
	N

	15
	Li Yang
	117ｏ15'15"
	30ｏ37'37"
	N
	N

	16
	Wu Sha
	117ｏ17'18"
	30ｏ38'39"
	N
	N

	17
	Jie Fang
	117ｏ34'34"
	30ｏ31'32"
	N
	N

	18
	Bi Shan
	117ｏ34'34"
	30ｏ38'38"
	N
	N

	19
	Wu Lian
	117ｏ21'21"
	30ｏ38'39"
	N
	N

	20
	Gu Cheng
	117ｏ16'16"
	30ｏ32'32"
	N
	N


*’Y’ and ‘N’ mean that the investigated environments are suitable and unsuitable for snails to live, respectively. 
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