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Abstract: In 2023, Tainan experienced a severe dengue fever epidemic, the spread of which was
influenced by complex environmental factors. This study analyzes the spatiotemporal patterns of
dengue fever transmission in Tainan and identifies the key meteorological drivers, aiming to provide a
scientific basis for local surveillance and evidence-based prevention. Monthly dengue case data and

meteorological records for Tainan from January to December 2023 were analyzed using a standard
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deviational ellipse analysis, Moran’ s I, correlation analysis, multicollinearity diagnostics, and a

Bayesian spatiotemporal model. The findings reveal a clear temporal pattern of “increase-peak-

decline” in case numbers for the full year of 2023. Spatially, the epidemic evolved through four stages:

sporadic occurrence, random distribution, clustering, and eventual dissipation. The relative risks of

meteorological factors followed the order: number of rainy days > average temperature > maximum

instantaneous wind speed > rainfall > sunshine duration. The risk of dengue infection varied

significantly across districts, with high risk concentrated in the East, Yongkang, Anping, and North

Districts. The number of rainy days and average temperature were identified as the most critical

meteorological drivers. The study provides evidence that targeted interventions focusing on high-risk

districts, combined with meteorological early warning systems, can effectively support dengue control.

Key words: dengue fever; meteorological factors; spatiotemporal statistical method ; spatial autocorre-

lation analysis; Bayesian spatiotemporal model; Tainan
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Table 1 Classification of dengue fever risk areas in Tainan, 2023
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Table 2 Meteorological factors in Tainan, 2023

A TR BRI SRR 10-min KUE/  ECRBRERGE, IR RS BERHEY H R
°C mm (m-s™) (m-s™) 1% hPa d h
1 18.0 0.5 11.9 21.9 76.0 1016.0 1.0 209. 8
2 18.9 0.0 7.9 14. 6 75.0 1015.3 0.0 195.7
3 21.6 0.0 7.9 13.8 70.0 1013.8 0.0 274.6
4 25.3 1.0 8.4 13.5 73.0 1009.3 2.0 221.7
5 27.4 28.5 9.1 13.4 74.0 1007.1 8.0 190. 7
6 29.4 179.5 10. 1 17.1 77.0 1 005. 1 11.0 208. 6
7 29.8 264.0 13.6 27.3 76.0 1004.5 14.0 221.6
8 29.0 410.0 9.0 16.5 81.0 1002. 4 15.0 151.0
9 28.7 394.0 12.5 21.8 79.0 1 005. 4 11.0 177.3
10 27. 1 17.0 14.0 29.9 74.0 1010. 1 2.0 186.0
11 24. 1 0.0 9.4 16.2 68.0 1014.6 0.0 246.2
12 20.7 15.0 8.1 15.6 73.0 1016.3 3.0 153.9
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Fig. 2 Standard ellipse difference plot
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Table 3 Standard deviational ellipse parameters

HAy Jil K /m T AH/m? x Al A bR ylhrhe AL bR xR B /m  y ARUERE B /m
6 0.247 0. 004 120. 236°E 22.965°N 0.026 0.051
7 0.333 0. 009 120. 237°E 22.999°N 0. 047 0.058
8 0.362 0.010 120. 210°E 23.008°N 0. 067 0. 047
9 0.363 0.010 120. 210°E 23.002°N 0. 065 0.050
10 0.399 0.013 120. 216°E 23. 002°N 0. 060 0.067
11 0.529 0. 021 120. 222°E 23.014°N 0.071 0. 096
12 0.581 0.026 120. 224°E 23.027°N 0.078 0.105




6 iRz (HARHERR H3E30)

XX &

K4 QTR AS A F A OCHEAE
Table 4 Spatial autocorrelation characteristics of

dengue fever cases in Tainan

A ESCE (0 Z1H P1H
1 -0. 096 -2.142 0. 032
2 -0. 021 0.206 0. 837
3 -0. 164 -1.359 0.174
4 -0. 031 -0. 089 0.929
5 -0. 050 -0.709 0. 479
6 0.227 3.260 0.001
7 0.304 3.488 0. 001
8 0. 440 4. 469 0. 000
9 0. 832 7.889 0. 000
10 1. 065 10. 049 0. 000
11 0. 838 6. 670 0. 000
12 0.345 4.586 0. 000
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Fig. 3 Correlation analysis between dengue fever and

meteorological factors
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Table 5 Variance inflation factor results

S P VIFE
TR 0.025 4.280

R R it 0. 007 6. 069
SN EIPARES 0. 047 1.223
A 0. 678 5.560
(SRR 0. 006 10. 040
H A4 0.076 1.956
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Table 6 Spatial relative risk distribution of dengue fever incidence in Tainan

[X 35 RR(95%CI) [X 3k RR(95%CI)
LREX 0.595(0.179,1. 409) FfLIX 0.346(0. 035,0.757)
L X 1.878(0. 141,77.950) X 2.062(0.260,67. 620)
L X 3.487(1.766,17. 840) TP X 0.405(0. 025,1.233)
i X 0. 184(0. 001,1.256) L RZIX 0.400(0.118,1.106))
X 0.838(0.077,4.578) -5 X 1.941(0. 788,18.960)
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Table 7 Classification of spatial relative risk levels for dengue fever incidence in Tainan
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Table 8 RR and 95%CI of each meteorological factor

AT RR 95%CI
RR H 5% 1.561 (1.212,1.980)
TR 1.039 (1.001,1.062)
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Wit Rl 2 1.000 (0.971,1.045)
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