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Estimation and Classification of COVID-19 through Climate Change:
Focusing on Weather Data since 2018
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Abstract

The causes of climate change are natural and artificial. Natural causes include changes in temperature and
sunspot activities caused by changes in solar radiation due to large-scale volcanic activities, while artificial causes
include increased greenhouse gas concentrations and land use changes. Studies have shown that excessive carbon
use among artificial causes has accelerated global warming. Climate change is rapidly under way because of this.
Due to climate change, the frequency and cycle of infectious disease viruses are greater and faster than before.
Currently, the world is suffering greatly from coronavirus infection-19 (COVID-19). Korea is no exception. The
first confirmed case occurred on January 20, 2020, and the number of infected people has steadily increased due
to several waves since then, and many confirmed cases are occurring in 2021. In this study, we conduct a study
on climate change before and after COVID-19 using weather data from Korea to determine whether climate
change affects infectious disease viruses through logistic regression analysis. Based on this, we want to classify
before and after COVID-19 through a logistic regression model to see how much classification rate we have. In
addition, we compare monthly classification rates to see if there are seasonal classification differences.
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2. Data Information
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Table 1. 98 H7| Table 2. 9 HFEa
2 2018 2019 2020 2021 2 2018 2019 2020 2021
1 -3.98 -0.90 1.63 237 1 1.87 1.82 2.09 2.50
2 -1.65 0.99 253 2.73 2 2.18 1.84 2.30 2.59
3 8.08 7.09 7.74 9.02 3 1.92 2.09 2.53 2.38
4 12.99 12.12 11.12 14.16 4 2.00 1.88 3.00 2.67
5 18.17 19.42 18.01 5 1.72 2.06 2.36
6 23.14 22.50 23.89 6 1.68 1.74 2.32
7 27.80 25.88 24.15 7 1.46 1.83 2.38
8 28.76 27.19 26.52 8 1.69 1.59 231
9 21.50 22.64 21.39 9 1.56 2.18 2.47
10 13.05 16.37 14.29 10 1.55 2.13 2.13
11 7.79 7.58 8.03 11 1.40 2.17 2.25
12 -0.61 1.42 -0.35 12 1.80 2.13 224
Hg o 13.00 13.60 13.27 P 1.73 1.95 2.36
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Table 3. ¥ HFAEE Table 4. Y FFIX|7|Qt
2 2018 2019 2020 2021 < 2018 2019 2020 2021
1 48.03 45.58 55.52 57.45 1 1013.53 1015.45 1012.78 1013.93
2 4491 4731 57.98 55.44 2 1012.81 1013.67 1014.01 1010.74
3 59.21 51.30 46.28 62.85 3 1009.85 1006.65 1007.14 1009.23
4 54.63 50.94 49,98 52.48 4 1005.36 1004.82 1006.69 1008.88
5 63.44 46.49 67.29 5 1001.25 1001.57 1000.10
6 63.03 60.61 67.39 6 997.84 997.21 996.22
7 67.45 69.09 76.35 7 998.88 996.21 996.92
8 64.72 68.52 85.12 8 997.38 996.91 998.63
9 60.66 65.27 70.81 9 1003.32 1004.69 1001.95
10 59.35 62.16 60.41 10 1008.64 1008.75 1010.50
11 57.48 55.90 63.66 11 1013.11 1012.20 1014.54
12 45.76 57.75 57.77 12 1016.83 1014.95 1015.88
Bt 57.47 56.81 63.24 B 1006.53 1006.04 1006.25
SETRPETITY 017182018 01132019 01782019 =Mw 182020 01.78-2020 01-18-2021 01.78-2021 00 a0 01.78-2018 01122019 01792019 EA“'—W 2020 01.79-2020 01192021 01792021
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Table 5. '8 TA YAl Table 6. ¥ FHFAHLE
2 2018 2019 2020 2021 2 2018 2019 2020 2021
1 5.51 9.20 8.15 9.05 1 2.84 -0.46 1.00 2.05
2 11.51 11.43 10.81 12.45 2 -1.14 1.64 3.10 2.29
3 14.40 13.47 16.62 15.39 3 8.36 8.15 8.93 9.74
4 17.11 16.74 2125 19.39 4 14.52 14.02 15.43 15.47
5 18.10 22.63 18.22 5 21.09 24.26 21.41
6 20.09 19.63 20.13 6 27.88 26.51 28.74
7 18.10 13.77 14.99 7 31.34 28.35 25.75
8 16.68 16.84 10.52 8 31.80 28.93 27.03
9 15.70 12.89 15.07 9 23.47 23.96 2241
10 13.01 12.76 13.81 10 14.01 17.15 1435
11 8.85 9.48 938 11 7.09 7.64 8.06
12 8.18 7.20 8.92 12 0.00 1.61 -0.40
Hg o 13.94 13.85 13.98 g o 1472 15.23 14.67
Fig. 5. 9 34| LARRF 0] Fig. 6. 9 HFAHXE 30|
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A FE(ug/mys 0A] 00E-E] 234] 595
7HRQ] 2A4E 512 uM|HA] EEo] FHFS ou|dt 3.1, AEHEN Zo
ot & 73 9 72 olE 7t 9 HdS Alilstod 2 AFoAe W] BAAES oretstr] fl@)
2018 195E 2021 4971R|9] =AIE ERIgicE A B4 AASkG ARt Waes A
7t A nAHA] FETF SUFekE o2 U o9 WAE U= AoR, 7 Mhe) wAYE Tt
EREar, 2018 0] Hls 2019 9] mAHA] S oFslr] flsto] A £41& AAIRT
- g5t A= vehdth 20208 1-397HA] = 3 82 A Afolw Hatr|l 2yt B S
o2 o sl Bls) wi A Uebech GAl E=(428), A LARE(395), Bt AH=E(.978), F
COVID-19 ¥hgo =g uko 3w 2o a Hole  FAHLLEOL FFATNSGE(.355), TALAEE(501),
= AR i A7) W] Ao Helch o uNHA] FEeF HtHE A 7|4 (260> f-ol2HE0]
S 9 gt AR e G Sk A 0.05KTE AR RS TER|AL, Al gho] ool e
S &2 YT B2 oFo] ARRA(H)e] HAIE Holar Q. whebA
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Table 7. € v|qHA] 5%

2 2018 2019 2020 2021
1 42.42 68.32 47.35 56.97
2 42.89 61.54 51.34 69.79
3 41.10 66.26 49.58 99.00
4 50.63 38.13 46.37 56.72
5 46.71 45.52 37.00
6 33.10 27.40 40.97
7 23.74 26.29 21.10
8 20.06 25.48 24.13
9 18.43 23.27 21.77
10 26.42 26.71 50.84
11 51.20 39.33 64.30
12 46.48 47.87 57.48

Bt 36.87 41.28 42.63

EEREE

Fig. 7. 9 0A9A] 52 o]
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Table 8. /3437 £4 A}
Bt WS Bt AT B9 @AY A GARE B AR vAHA FE
Bt
S - 179%*
eT e 0.000
W A 428%* -0.021
= 0.000 0.460
— - 783%* -.059* -.502%*
0.000 0.040 0.000
S N 395%* 0.026 -378%* S207H*
0.000 0.371 0.000 0.000
I 978%* 131k 355%* 781k 501%*
o 0.000 0.000 0.000 0.000 0.000
a AR 300%* -0.026 - 112%* 260%* -.092%* - 354k
e 0.000 0.374 0.000 0.000 0.001 0.000
*p<0.05, **p<0.01
Table 9. X AE F7EA Ax}
B S.E. Wald 2 olskg Exp(B)
Ay2=F) -120.740 17.806 45.979 0.000%* 0.000
BH7) & 0.239 0.042 32.351 0.000%* 1.270
g 1.877 0.139 181.113 0.000%* 6.534
HFASE 0.078 0.008 93.675 0.000%* 1.081
HAF R 7|9t 0.108 0.017 39.131 0.000%* 1.114
SHA| YA EE 0.154 0.019 63.192 0.000%* 1.167
BAAHLE -0.225 0.043 27.996 0.000%* 0.798
oA HA] 5w 0.019 0.003 30.702 0.000%* 1.019

#p<0.05, **p<0.01

exp(B)=1.1142 HF&=|7]%to] 1hPa Z7}8
COVID-19 At &-&°] COVID-19 Altf7} ofd
ghgof gl LI14ujTE Aoks AS 9jnjgict. ub
ZhA A 7|¢o] =242 COVID-19 A= &
okl o & FE vA= 74_& e
AAUAEE 289 IHAG= 1542 UERAL,
Goggo] OOSEl‘Jr 2o OOOOO]UE COVID-19
Al Mt 55 Bkt oA Y A= A
o8 yeigtt FAUARFS] @ 2=H] Zh2 exp(B)=
1.1672 A LAEFo] IMI/m® 2718k o COVID-19
At 0] COVID-19 AJti7} opd ghgof H]sf
167992 k= AL ou|sic). ulaba] A UAL
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< A= Ao YEpth BaAEEEe] o2H]
A2 exp(B)=0.789% FHAH2=7} 1°C F713 wf
COVID-19 A|tj7} o}d F&Eo] COVID-19 At
hEof sl 1.253ufwg Atk AS gttt ot
2hA P A HLEE COVID-197} 2A8sHA] Qe A]
7182 Eohetl o B 9% vAe= Ao U
witt.
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Table 10. A4 278 A1}

2 oA 7k 2= Al
. A 646 103 86.2
R = 175 287 62.1
3t 821 390 77.0

19 Al M3} &5 F5sh=td oA G A=
Ao eyt A HA FE @=H| e
exp(P)=1.0192 1A HA| HE7} 1°C Z7}8 uf
COVID-19 Altjed g&o] COVID-19 AJtj7} opd
gEof vl L1678k Atk 2 ou|gict. w
A mAHA] FE7F EL4E COVID-19 Altj2
ERohet o W JFS vAe AoR YeRgT

AR s S A 0192 YER 2A2E R4S S Atk AR EL A
1, FoEE°] 0.058T 22 O.OOOOI_E COVID- ()3} 2t}
Table 11. &' Hi78& A%
19 o= gk 27 g9 79 = gk 25 o
A - ) gl - )
A 73 8 90.1 A 60 2 96.8
wE% . U=y .
S 23 20 46.5 E 16 15 484
3t 96 28 75.0 3t 76 17 80.6
- & gk R i s2l % gk HE Qs
- A * (%) - A * (%)
s 2 45 11 80.4 o # 56 6 90.3
= =
aEt = 24 33 57.9 SRR = 11 20 64.5
3t 69 44 69.0 3t 67 26 81.7
39 oA & =5 OZéQE 99) oA & 2= oxggg
A - ) gl a @)
] = 39 23 62.9 ] A 53 7 88.3
s - a4y -
] 19 43 69.4 = 10 20 66.7
3t 58 66 66.1 3t 63 27 81.1
49 o= Zk Ha= o;gg__r,:_ 109 o= 7k H= ();gz]_E
A = o) A e %)
N = 49 11 81.7 o 2 51 11 82.3
= =
aEt S 8 47 85.5 SRR S 12 19 61.3
3t 57 58 83.5 3t 63 30 75.3
- % gk 7 ge e o3 gk 25 ot
A - ) gl - )
A 55 7 88.7 A 53 7 88.3
H=7r = =1y .
= 16 15 484 S 6 24 80.0
3t 71 2 753 3t 59 31 85.6
62 o= gk i A 129 % gk 85 Aok
A - 9 A - )
s # 60 0 1000 |, = 52 10 83.9
= =
aEt S 17 13 433 SRR =l 13 18 58.1
3t 77 13 81.1 3t 65 28 75.3
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4. Conclusion
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