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A linear slope was used to estimate the degree of variation in the time series of y.
,                      (2)
Where slope(y) represents the linear slope, y is the time series, i is the year index, yi is the value of the time series in the ith year, n is the number of years (n = 9 in this study). In formula (2), a negative slope indicates a decrease in y, while a positive slope indicates an increase in y. The absolute value of the slope represents the degree of variation in y. The significance of trends in incidence and climatic variables is examined using the non-parametric Mann-Kendall (MK) test. The MK statistic (K) is calculated as follows:

,                         (3)



where  and  are the incidence values for the time series of length n. The  is estimated as:

.                    (4)
The equation (3) displays the the data set’s positive and negative variances, with the average of the statistic being 0 under the null hypothesis that K=0 and the variance (V) can be stated as:

.                (5)

Formula (5) used to measure the variation of the Mann-Kendall statistic K under the null hypothesis of “no trend”, where n is the total number of observations (data points) in the data series; p is the total number of series; and tj represents the number of identical values in the j-th series;  is a correction item. When tj is larger, p will be larger and the correction amplitude will be larger. Due to formula  (5) approximate normal distribution, so obey the Z transform:

.                         (6)
The trend is considered significant with a 90%, 95% and 99% level of confidence when the absolute value of formula (6) is greater than 1.65, 1.95 and 2.58, respectively.
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