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Quantitative validation of incidence patterns of respiratory infectious
diseases based on the spatiotemporal characteristics of central movement,

celestial controlling, and terrestrial controlling: A case study of Shanghai

ZHAI Yuan, ZHANG Wanyu, ZHANG Lin, ZOU Chunpu, REN Hongli*
Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

[Abstract] Objective To investigate the macro—regulatory mechanisms of the spatiotemporal characteristics of central movement,
celestial controlling, and terrestrial controlling on the incidence patterns of respiratory infectious diseases, and to provide a modern
interpretation of the theory of "five movements and six qi (movement—qi)". Methods Meteorological data from Shanghai between
January 2005 and December 2024 were collected, along with incidence data for pulmonary tuberculosis, scarlet fever, measles,
pertussis, and epidemic cerebrospinal meningitis during the same period, as well as incidence data for influenza A (HIN1) from
January 2008 to December 2013. Conventional meteorological variables were used as baseline features, while theoretically derived
central movement, celestial controlling, and terrestrial controlling factors were quantitatively extracted as "movement—qi conformity"
features. A hybrid predictive framework combining random forest and linear regression models was constructed for mutual
validation. SHAP analysis was further introduced to explore the nonlinear coupling mechanisms between movement—qi features and

conventional meteorological variables in disease incidence. Results After incorporating movement—qi factors, the goodness—of-fit of
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predictive models for all six respiratory infectious diseases was improved. SHAP global analysis further revealed significant

interactive regulatory effects of movement—qi features on conventional meteorological variables. Conclusion There is a significant

association and regulatory mechanism between the incidence patterns of six respiratory infectious diseases in Shanghai and the

spatiotemporal characteristics of central movement, celestial controlling, and terrestrial controlling. The incorporation of quantified

movement—qi features into conventional baseline models enables more precise identification of epidemic patterns, thereby providing

theoretical support and empirical evidence for the prediction and prevention of modern respiratory infectious diseases.

(Keywords] infectious diseases; respiratory system; five movements and six qi; random forest; SHAP analysis; linear re-

gression
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Table 1 Division of six qi periods and their

correspondence with solar terms
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Table 2 Correspondence between central movement

and meteorological variables
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Table 3 Correspondence between celestial controlling/

terrestrial controlling and meteorological variables
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Table 4 Comprehensive table of annual anomalies of meteorological variables across six qi periods from 2005 to 2024

o URIEF R K EEF AR T G

Hiz AR fER iz GIES e iz GIES 1E5% iz GIES 1ER
2005 1.04 1.14 0.94 0.56 -0.65 1.76 -5.75 -6.32 -5.19 -0.72 -0.77 -0.66
2006 1.65 1.57 1.73 -0.38 -0.11 -0.65 -2.18 -3.74 -0.62 -0.76 -0.75 -0.77
2007 1.83 2.09 1.57 0.13 -0.15 0.41 -1.97 -2.32 -1.63 -1.16 -1.06 -1.26
2008 0.83 0.82 0.84 0.69 0.42 0.96 -4.08 -4.49 -3.68 -1.53 -1.57 -1.49
2009 1.21 2.09 0.33 0.68 -0.11 1.46 -4.31 -7.10 -1.53 -1.49 -1.54 -1.45
2010 0.55 0.27 0.83 0.25 0.60 -0.10 -4.27 -1.49 -7.06 -1.53 -1.63 -1.44
2011 0.79 0.70 0.88 -0.75 -1.10 -0.41 -6.95 -8.82 -5.07 -1.54 -1.60 -1.48
2012 0.45 0.84 0.05 0.54 0.72 0.35 -7.21 -5.39 -9.03 -1.42 -1.56 -1.28
2013 1.47 1.31 1.62 -0.22 -0.57 0.13 -11.51 -8.62 -14.41 -1.38 -1.46 -1.31
2014 0.79 1.09 0.49 0.74 1.27 0.21 -5.60 -6.61 -4.59 -1.38 -1.41 -1.36
2015 0.68 0.43 0.93 -1.50 -1.54 -1.46 -1.30 -1.43 -0.22 -0.17 -0.22 -0.12
2016 1.10 0.77 1.58 0.87 0.73 1.17 -1.14 -2.38 0.67 0.01 -0.04 0.06
2017 1.23 1.48 0.67 0.43 -1.29 2.05 -5.03 -8.34 -2.17 -0.04 -0.09 0.04
2018 1.21 1.41 1.06 0.05 -0.78 0.84 -1.66 -3.20 0.61 0.04 0.00 0.02
2019 0.86 0.54 2.63 0.04 -0.95 1.28 -0.23 -1.15 0.24 -0.14 -0.22 -0.02
2020 1.20 1.60 0.81 0.60 1.12 0.07 -4.83 -3.85 -5.80 -0.23 0.00 -0.17
2021 1.57 2.07 1.08 0.17 -0.56 091 -3.46 -3.00 -3.92 -0.12 -0.04 -1.12
2022 1.47 1.87 1.07 -0.85 -0.83 -0.87 -6.90 -7.88 -5.92 0.00 -0.12 -1.45
2023 1.90 2.33 1.46 0.07 0.21 -0.07 -6.02 -6.32 -5.71 -0.11 -0.11 -0.87
2024 2.36 1.88 2.83 0.76 0.32 1.20 -5.06 -4.10 -6.02 -0.51 -0.43 -0.23
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Table 5 Comparison between observed climate variations

and movements—qi—based predictions from 2005 to 2024
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Fig.1 Observed and predicted incidence rates of six respiratory infectious diseases
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Monthly Density of Diseases and Meteorological Factors (Standardized)
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Fig.2 Heatmap of incidence rates of six respiratory infectious diseases
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Fig.3 Incidence rate of scarlet fever
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Fig.4 Improvement rate of model performance
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Fig.5 Linear regression plots for six respiratory infectious diseases
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Enh, d Model — Feature importance Decomposition Panel
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