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Introduction: Traffic accidents was the most overlooked leading cause of death.
Environmental factors such as weather influenced by climate change and visibility
affected by air pollution, may play crucial roles in traffic accidents. The present study
is to examine whether there are differences in injury severity and road user categories
in traffic accidents under different weather and light conditions.

Methodology: We obtained the 2020 Road Traffic Accident Investigation Report and
established the database focusing on the first parties involved. Excluding passengers,
drunk drivers, and unlicensed drivers. Chi-square analysis was used to examine
differences of injury severity, road user categories in different weather and light
conditions in Taiwan.

Result: As to weather, the highest injury rate was in strong wind, while fog-or-smoke
led to the second-highest injury rate and the highest fatality rate. Among road user
types, it was revealed that only under fog-or-smoke showed the significantly higher
proportion of car and pedestrian when compared to sunny day. During dawn and dusk,
accidents have significantly higher fatality and injury rates than natural light, and the
proportions of injuries for cars, bicycles, and pedestrians were significantly higher. In
nighttime or limited spaces, non-illumination exhibited significantly higher accident
fatality and injury rates than illuminated, and the proportion of car accidents in non-
illumination was significantly higher. Regardless of any weather and light conditions,
motorcycle accidents consistently resulted in the highest fatality and injury rates.
Conclusion: Traffic accidents in strong winds, fog-or-smoke, and during slanting
sunlight, are more likely to cause injuries and death. The increased injuries in
different road user types under specific weather or light conditions.

Contribution of the Study: This study clarifies the differences in the distribution of
injuries during weather and light conditions in Taiwan. we should further explore the

environmental changes caused by climate change or worsening air pollution.
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Introduction Material and Methods

v Environmental factors such as weather influenced by climate v Road Traffic Accident Investigation Report of Taiwan in 2020.
change and visibility affected by air pollution. may play crucial v Focusing on the first parties for traffic accidents, excluding

roles in traffic accidents. passengers. drunk dnvers, and unlicensed drivers.

¥ The study is to examine whether there are differences i injury v Using Chi-square and logistic regression model to analyze the
seventy and road user categones in traffic accidents under myjury severity, road user types in different weather and light
different weather and light conditions. conditions 1n Tarwan.

Table 2. The Distribution of Road User Types in Traffic Accidents
Under Different Weather and Daytime/Nighttime Lighting Conditions.

Table 1. Characteristics of Injury and Non-injury in car driver motorcyclist bicyclist  pedestrian
Traffic Accidents. Variables M=129072) (N=163885)  (N=10387) (N=3903)  p-value®
Total noninjury  injury & death T N (o) N N () N ()
Variables mﬁgﬁﬂ @?ﬂ‘m Wﬁgﬁm pralue’ R 0340 (414) 13404 (539) STIBESI)  2977(120)
= = J = T beawymin 81(45.0) 90 (50.0) 7(3.89) 211 0769
male 201467 (65.6) 107700 (53.5) 93767 (46.5) strong wind 19(209) 67 (73.6) 5(5.49) 000y <0001
female 105782 (344) 37203 (35.2) 68579 (64.8) dusty wind 10 (33.6) 84 0 (0.00) 0@on) <0001
Age o001 fosorsmoke 38(38.0) 58 (58.0) 1 (1.00) 33000 0163
= 66358 (21.6) 16347 (46 50011 (75.4) i 13685 (460)  14876(500)  667(Q24)  SIB(181) <0001
2544 115434 376) 60601 (52.5) 54833 (479) ﬂ 12190 (431) 14762 (50 0203200 3R(136)  <0.00]
4364 a0 ITL(60.G) 35T (394) nature light 04787 (124) 1SHT(BI)  T66E4D)  2MI(105) <0001
6 61318 13784G8%) BN ELY dvnanddisk  3S8(4L0)  4191(527) 366461  132(166)
Season <(1.001 Nighttime
sprung T800(23.4)  338L1(471) 37988 (31.9) iluminated 00B(A09) 304641 0IWE14 1BR(18Y 0053
summer TEBZL(230) 36436474 40385 (32.6) nonilmination  1199(431)  1431(513)  07(349)  34(1949)
&l TR413(25.5)  36428(465) 41985 (53.5) — .
wiliter B0215(26.1) 38207 (47.7) 41988 (52.3) SqUAre Amalysi.
Road user types <0001  Table 3. The severity in Traffic Accidents Under Different Weather
car driver 13249;: gﬂ; 1 g;’:g Eﬁg 1{&% g;’i ) and Daytime/Nighttime Lighting Conditions.
motorcyclist : 2 1 X = W
e Variables Q76D OIS O0h  pratnet
pedesirian 28408 (1.30) 423(108) 3482 (80.0) NC%) NCO) NCY
Weather <00 Weather
heavy rain 180 (0.06) 66367  114(633) sunny(Ref) 645 (D30) 131776 (53.0) 116464 (46.8)
strong wind 91 (0.03) 17(18.7) 74 (813) heavy rain 0 (0.00) 114 (63.3) 66 (36.7) 0.018
dusty wind 18 (0.01) 11 (61.1) 7(389) strong wind 0 (0.00) 74 (81.3) 17(187 <0.001
fog-or-smoke 100 (0.03) 32 (32.0) 68 (68.0) dusty wind 0 (0.00) 7(38.9) 11(61.1) 0.470
rin 20766 (0.69) 14749 (49.5) 15017 (50.5) fog-or-smoke 2 (2.00) 66 (66.0) 32(320) <0.001
cloudy 28275 (9.20) 13630 (482) 14645 (51.8) rain 43 (0.10) 14974 (50.3) 14749 (49 5) <().001
suny 248819 8L0) 116398 (468) 132421 (53.) cloudy 77 (0.2T) 143568 (51.5) 131776 (48.2) <0.001
Time of crash <0001 Day
day BISSAQSA)  1OTAETT) 120180 (523) nature light 477(021) 116439 (52.1) 106691 (47.7) 0.004
night 75695 046)  3519(456)  41166(544) w:iaﬁd dus 27 (0.34) 4237 (53.3) 3683 (46.3)
P - Nigl 13
Chi-square by illuminated 243 (0.33) 39165 (53.7) 33506 (46.0) <0.001
non illuminat 20 (0.72) 1738 (62.5) 1023 (36.8)

* Chi-square analysis.
Table 4. Risk of Traffic Accidents Injuries and Deaths During Daytime and Nighttime. 2

Variables lighting = heavy rain® strong wind® dusty wind®  fo g—orqmoke‘ rain® (‘lo‘ll.d}'d
davtime 1.06* 141 4.02% 034 124 0.90* 0.96*
- (1.01-1.12) (0.97-2.04) (2.06-7.83) (0.10-1.08) (0.72-2.14) (0.88-0.93) (0.93-0.99)
53* 96+ 3 57* 3 80+
nightts 1.53 1.96 35 1.36 380 0.94 096

(141-166) (1.03-376)  (141-900)  (0.19-982)  (1.65-874)  (0.90-099)  (0.92-1.00)

" logistic regression adjusted for aze and sex using , presented as odds mtie (5% CI). * siznificant by p=0.05.
" In daytime, the odds rtio is dawn or dusk compare to nature lizht * In nighrtime, the odds rtio is neo-lhmination compare to liminated * Using sunmy as the referencs.

¥ Among road users, motorcyclist are more likely to cause traffic accidents in strong winds and fog or smoke.
(80T LB 1018 v Duning the daytime, slanting sunlight and strong winds increase the risk of injuries and deaths. At mght.
lack of illumination, heavy ramn, strong wind and fog or smoke also increase the risk mjunes and deaths.

Figure 7 The Association Between Environmental Factors, Weather and
Light, and Traffic Accidents in Taiwan. Poster1
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Figure 8




