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Abstract: Negative air ion (NAI) concentration is one of the important indicators to measure air cleanli-
ness. The analysis results of NAI concentration may be different when using different time scales. In per-
spective of multiple time scales (hour,day,month,season,and year) , Mann-kendall (M-K) test was used to
explore the trend of NAI concentration from 2017 to 2020 in Fuzhou National Forest Park. The metric of
wavelet analysis was employed to explore the periodic variation characteristics of NAI concentration. Be-

sides, grey correlation model was utilized for analyzing the correlations and their variations between NAI
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concentration and temperature and humidity by different time scales. The results showed that 1) the NAI
concentration did not change significantly in spring and summer, but decreased significantly in autumn and
winter. 2) The peak and valley values of the mean NAI concentration occurred at 4 and 11 oclock,respec-
tively. The variation of mean NAI concentration was low and stable in winter and spring, but high and fluc-
tuated in summer and autumn. 3) There were main periods of 6,11,17 and 52 months at the scale of month
of NAI concentration,6,12,18,and 40 days at the scale of day.12,19 and 51 hours at the scale of hour,and
25,40 minutes at the scale of minute. 4) The grey correlation between NAI concentration and temperature
was lower than that between NAI concentration and humidity; both of them were lower at scales of minute
and day,and higher at the scales of month and season. This research reveals the variation characteristics of
NAI concentration and its relationship with temperature and humidity from multiple time scales,and pro-

poses the travel time for efficient forest health care,that is,at 8:00 and 16:00 on 6™,12",18",24™ and 30"

of May and October, which are more suitable for a park tour.
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Fig. 2 NALI concentration changes in a single day
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Fig.3 Changes of NAT concentration in different months
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Fig. 4 Significance of seasonal trend of NAI concentration
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Fig. 5 Real part contour map of wavelet coefficients and wavelet variance of NAI concentration at scale of month
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Fig. 6 Real part contour map of wavelet coefficients and wavelet variance of NAI concentration at scale of day
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Fig. 7 Real part contour map of wavelet coefficients and wavelet variance of NAT concentration at scale of hour
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Fig. 8 Real part contour map of wavelet coefficients and wavelet variance of NAI concentration at scale of minute
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