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Principal Component Analysis
(1) Standardization of water quality indicator data
Different water quality indicators have different units of measurement and different ranges of measurement values. Therefore, in order to eliminate the influence of the scale, when applying principal component analysis to water quality data for dimensionality reduction, the water quality data should first be standardized. The standardized transformation formula is as follows:
    （Formula 2）
In the formula, are the original independent variables, are standardized variables,Xi is the mean of the sample and Si is the standard deviation of the sample.
(2) KMO (Kaiser-Meyer-Olkin) test and Bartlett's sphericity test
Before conducting principal component analysis, KMO test and Bartlett's spherical test are needed to determine whether the analyzed data are suitable for principal component analysis. KMO test is used to determine the correlation between the variables, and its value is between 0 and 1. The closer the value is to 1, the better the effect of factor analysis is. When the KMO value is less than 0.5, the data are generally considered unsuitable for principal component analysis. Bartlett's spherical test is used to determine whether the correlation coefficient matrix between the variables is a unit array, and the null hypothesis is that the correlation coefficient matrix is a unit array, that is, there is no correlation between the variables, and the p-value of less than 0.05 is used as a criterion for rejecting the null hypothesis[21, 22].
(3) Calculate the eigenvectors of the correlation coefficient matrix of water quality indicators
Calculate the eigenvector matrix based on the component loading matrix () and the characteristic root (variance of the ith principal component) of standardized water quality data. The calculation formula is:
  （Formula 3）
The component loading matrix () and characteristic root  can be obtained by SPSS 22.0 software.
(4) Calculate principal components of water quality date 
Select the first i principal components whose cumulative contribution rate is greater than 80%, and calculate the principal components by bringing in the eigenvectors according to the principal component calculation formula .
  (Formula 4)
Cox regression analysis
  Cox regression analysis was performed by using the first i selected principal components as new independent variables, and the survival time of the snails and the outcome variables as dependent variables. From this, the regression coefficient β and hazard ratio (HR) were obtained. When the regression coefficient β is greater than 0, the HR is greater than 1, which is a risk factor; when the regression coefficient β is less than 0, the HR is less than 1, which is a protective factor. Because the water quality indicators were standardized, they needed to be converted according to formula 2 and formula 4 to obtain the regression coefficients β and HR for the original variables.

