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Influence of short-duration high-strength tourism activities
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Abstract: To quantitatively study the impact of short-duration high-strength human tourism activities on
urban air quality, a novel model (EEMD-DCCA) integrating ensemble empirical mode decomposition
(EEMD) and detrended cross-correlation analysis (DCCA) was proposed and applied to study the impact of
the number of tourists in Wulingyuan scenic spot of Zhangjiajie on local atmospheric NO, concentration in
2015. The high-frequency components of the number of tourists in Wulingyuan scenic spot and the
concentration of NO, in Zhangjiajie City were obtained firstly through EEMD. And then, DCCA method

was used to analyze the correlation between high-frequency components of the number of tourists and NO,
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concentration. The results show that there is a significant positive correlation between the two groups of the
high-frequency components of the tourist number and NO, concentration in Zhangjiajie, and the positive
correlation has a long-term sustainability feature, which means that the rapid increase of the number of
tourists in short-duration holidays will continue to affect the future change trend of NO, concentration in a
certain time scale. The research in Wulingyuan scenic area shows that the model proposed can provide a
new research approach for quantitative assessment of the impact of tourism activities on the air quality of

natural scenic spots.

Key words: tourism; NO,;ensemble empirical mode decomposition;detrended cross-correlation analysis;

long term correlation
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Fig. 1 Daily variation of the number of tourists (a) in Wulingyuan scenic spot and the NO, concentration in

Zhangjiajie City (b) in 2015
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IMF and RES of NO, concentration in urban air of Zhangjiajie in 2015
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Table 1 Average period and variance contribution rate of each IMF in two time series

NO, concentration

Number of tourists

IMF components Average Variance Average Variance
period/h ratio/% period/h ratio/%
IMF1 3.8 10.1 35 4.0
IMF2 7.3 33 7.0 5.5
IMF3 24.3 3.7 14.6 4.4
IMF4 40.6 3.7 30.4 7.5
IMF5 73 32 91.3 26.3
IMF6 121.7 2.0 365 6.6
IMF7 365 8.7 365 1.3
RES 365 65.4 365 44.4
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Fig.4 DCCA analysis of the high frequency component IMF1 of tourist number

and NO, concentration



5 01 4 b 08, A Y v o PR U AT SR T 2 U A R 43

A original series
O randanly shuffled series

12F(n)

1 2 3 4 5 6
Ign

Bl5 i NEUmST B IMF2 55 NO, ¥R £ 1 DCCA 43 #
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