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Exit 1: Background/Introduction Exit 4: Kernel Point Density and 2 Case Studies Compared (Results Cont.)

The relationship between weather and traffic accidents is fairly well researched. Some researchers look specifically at US Highways (Pisano et al).
Others look not just at precipitation, but temperature as well (Andreescu and Frost, 1998). One article even discussed road conditions (Goodwin,
2002) and another article discussed pedestrian accidents and fatalities (YYannis and Karlaftis). This research will include all of this, except for road

conditions, pedestrian variables, and temperature. However, this research will look at where the hotspots of these weather-related accidents occur and
look at what year, month, and hour these accidents occur to give a future basis on traffic mitigation. This research also looks at the type(s) of storm
system(s) (like mid-latitude cyclones or singular celled thunderstorms) that causes the most accidents based on the day with the highest number of
rain-related car crashes and snow-related car crashes.

Exit 2: Data and Methodology

Franklin County is a county in the center of Ohio, a state in the NE quadrant of .
the United States. Franklin County, OH

. il (~ 0,
POp. 1.32 mil ( 11% of OH) Rain-Related Car Crash Kernel Point Density Snow-Related Car Crash Kernel Point Density
KernelD_Weat3 [] 41.525.58124 - 45,908.72053 [ ] 50,955.83497 - §5,336.97426 [ ] 120,286.0888 - 124,767.228

Franklin County has a population of 1.32 million people, which is about 11% of , ) , e e e e e 10 Miles Lves 1 500 20842027 (a5 s rezr 71 11357 (] 77220112018 273
. ) 3 : - <VALUE> [ ] 22105242-354321.9581 [ | 6153560083 -647.965.1824 [ | 909.024 7928 - 941,854 3287 B 15236 7454 - 19.61988471 ] 50.287.85984 - 54,668.99914 [ 89.718.11358 - 94,099.26287 [_] 129,145.3674 - 133.529.5088
. . . . . 0 e B 200552058 93285 30m08 [ | 354.321.9982-288.551 5724 [ | 847,962.1825 - 6508177587 [ ] 941.854 3885 - 974.283 545 I,_'._H_f_+_|,_+_+_+_| = 19:o1s:ssnz 24001 02401 [ 54.608.99915 - 59,050.13844 [ ] 94.099.25288 - $6.480.35218 [[] 133,528.5067 - 137,910.6459
Ohio’s total population and where Ohio’s capital, Columbus, is located (as shown 1 B o s v da () et st i [ omar e 13 i N v - o i B 200 2850 eass ] B T4 0341 27775 () .40 21 02401 510 ] 17910040 14229 7o
b b / [ 125514 9824 - 158,544 5388 [ | 419.581.1487 - 452.210.7248 [ | 713,247 335-745.876.9112 [HI 1008.913.522- 1,029543.097 [ 28,282 16333 - 32.763.30262 || 63.431.27776 - 67.812.41705 [ 102,861.5316 - 107.242.6708 [ 1422917853 - 146,672.9245
- - B \ ‘ s [ 156,544 5267 - 191,174 1148 || 452.210725-484,840.3011 [ | 7458785113 - 778 506.4674 (M 1035.543.088- 1,072.172.674 [0 22.763.20263 - 37,146 44192 ] ©7.812.41708 - 72,193.55635 [ 107.2426709 - 111.6238101 [ 146,6729246 - 151,054.0638
I n F I g u res 1 an d 2) . S [0 191.174.1149- 223 803.8911 [ | 484.8403012 - 517.489.8774 [ | 778.508.4875 -811.130.0037 [ 1072.172675- 110480225 [] 37.144.44193 - 41,525 58123 L 72.193.55628 - 76,574.69568 [ 111.623.8102 - 116,004.9494 [ 151,054.0839 - 155,435.2031
Y : [ ] 2238038912 2004332073 [ ] 5174898775 - 520.085.4538 [ | 8111380833 - 84378584 —— Roadinventory_ Cip F ig 7 a [ ] 78.574.69567 - 80,955.82496 [__| 116.004.9495 - 120,298.0837 [[EE REFER_COUNTY selection
°

[ 2504332874 - 2890828438 [ | 550.099.4537 - 562.729.0259 [ | 843.765.8401 - m.:asnezartliﬂ_coumvm —— Roadlnventory_Clip

This study covers 5 years of car crash data from The Columbus Police

Department for this county from Jan 15, 2018, through December 315, 2022. -t Figure 7a: Map of the kernel point density of all the rain-related car crashes in Franklin Figure 7b: Map of the kernel point density of all the snow-related car crashes in Franklin
This data was obtained through the Ohio Traffic Data Crash Statistics website, | County. CIOUmES
where people can pick the county and the source of the data. In this case,
Franklin County and the Columbus Police Department were chosen respectively. Both rain and snow-related car crashes have the same area of the highest point density, which is the downtown area (Figures 7a and 7b).
Using Excel, this data was cleaned and formatted to better translate the dataset — Bo_th also show that highways and major roads have higher point densities than mmor/le_ss busy roads (Figures 7a and 7b).
into charts, graphs, and ArcMaps. | e iR WY Rain-related car crashes are more concentrated downtown and more scattered overall (Figure 7a).
. e e ., « e | Snow-related car crashes are more scattered downtown and are more concentrated overall (Figure 7b).
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freezing rain or freezing drizzle”, “severe crosswinds”, and “sleet; hail”. i 5 §
The datasets were plotted onto ArcMaps where all the data files had to be et N T s & - a
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concentrations of weather-related car crashes occur. This was used to compare : Franklin County. o || z
rain and snow-related car crashes to each other. g :
Exit 3: Causality and Different Time Measurement Trends (Results) B Fis. 8c R
Fig. 8b
) LeeD Lo eonas Lo o 2 o o Figure 9c: Relationship between Amount of Precipitation and
PERCENTAGE OF WEATHER-RELATED CAR CRASHES IN Number Of Weather-Related Car Crashes By Year Figure 8b: Radar Map on 1/10/2020 at 15:55Z. Number of Snow-Related Car Crashes on 1/10/2020.

FRANKLIN COUNTY, OH (2018-2022) : 3
Rili=nriin County, OH From 2028 2teg The storm system that passed through Ohio the day where there were the highest number

of rain-related car crashes was a stalled-out mid-latitude cyclone (Figures 8a and 8b).
Fronts associated were a cold front and a stationary front (Figure 8a).
Highest precipitation was at 11 am EST or 16Z (Figures 8b and 8c).
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Figure 3: Percentage of all weather-related car crashes that is rain or snow and the Figure 4: Number of weather-related car crashes based on the year. Trendline indicates a % ' ﬁ‘*-___ | "
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5 N “ _-ﬁh%* 5 6AM 7AM 8AM 9AM 10AM 11AM 12PM 1PM 2PM 3PM 4PM 5PM 6PM 7PM 8PM 9PM 10PM 11PM
R Nl
Number Of Weather-Related Car Crashes By Month Number Of Weather-Related Car Crashes By Hour For Each Month In @k*’“ . ’S Flg 9c rout
. Frank"n c°unty’ OH From 2018_2022 ;t ‘&% ° m=m Amount Of Precipitation e Number Of Crashes
In Franklin County, OH From 2018-2022 ; T o : — -
S——— T i NEXRAD KM MOSAIC S2 AN 1 20 10 Figure 9c: Relationship between Amount of Precipitation and
Figure 9a: Surface Analysis Map on 1/12/2019 at 21Z.
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Figure 9b: Radar Map on 1/12/2019 at 20:10Z. Number of Snow-Related Car Crashes on 1/12/20109.
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« The storm system that passed through Ohio the day where there were the highest number
of snow-related car crashes was a deepening mid-latitude cyclone (Figures 9a and 9b).
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:

 Front associated was a warm front (Figure 9a).
« Highest precipitation was at 3 pm EST or 20Z (Figures 9b and 9c).
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Rain-related car crashes (83%) are greater than snow-related car crashes (17%). . Ohio Traffic and Crash Data: https://ohtrafficdata.dps.ohio.gov/crashstatistics/home

Ohio County and Road Boundaries Data: https://gis.dot.state.oh.us/tims/Data/Download

Figure 5: Number of weather-related car crashes that occur for each month. Figure 6: Number of weather-related car crashes based on the month and the hour. Rain-related car crashes have a higher percentage of casualties being either injured (34.94% > Radar Archives: https://www2.mmm.ucar.edu/imagearchive/index.html

Surface Analysis Map 1/10/2020 at 15Z:

30.54%) or fatally injured (0.38% > 0.14%) than snow-related car crashes. ULps:/ [0 ULDC.NCED 1020, gOv/archives web b2

The weather-related car crashes decreased from 2018 (~3,700 crashes) to 2022 (~1,900  Diton feem e meer maa govlarebives/uweb,pages/sfc/sf_archive.maps,

122619&selma=2019011221&mate=aII
CraSheS) . . “Weather Effects on Daily Traffic Accidents and Fatalities: A Time Series Count Data
. Approach” by George Yannis and Matthew G. Karlaftis:
Two notable peaks in the hourly freq uency of weather-related car crashes, 6-8 am EST/EDT i e academia, /54568 Weather Effects on. Daily Traffic_Accidents. and Fetalit

es_Time_Series_Count_Data_Approach

and from 3-7 pm EST/ EDT, the latter of which having the h|ghest frequency. . “Analysis of Weather-Related Crashes on U.S. Highways” by Lynette C. Goodwin (2002):

CrashAnalysis2001.pdf

M id_ I atitude Cyclones are the type Of Storm System present for the h ig hest dai Iy nu mber Of . “U.S. Highway Crashes In Adverse Road Weather Conditions” by Paul A. Pisano, Lynette C.

Goodwin, and Michael A. Rossetti: 133554.pdf

both rai n _ re I ated Car C ra.S h eS an d S n OW_ re I ated Ca.r C raSh es . ) F:/V@iilt(l;gigcg)zdcgggi;;gczgl:nts in Montreal, Canada’ by Mircea-Paul Andreescu and David B.

« Majority of weather-related * The yearly number  The fall and winter months Afternoons tend to have the highest hourly
car crashes are rain-related, of weather-related have the highest monthly number of weather-related car crashes (Figure 6).

not snow-related (Figure 3). car crashes are number of weather-related car Mornings also see a spike in the hourly number
Rain-related car crashes have a decreasing, but at a crashes (Figures 5 and 6). of weather-related car crashes, though not to the
higher percentage of fatalities slowing exponential Probably due to the inclusion same frequency as afternoons (Figure 6).

and injuries than snow-related rate, from 2018 to of snow precipitation during December’s afternoon peak is probably due to
car crashes (Figure 3). 2022 (Figure 4). the fall and winter months. holiday travel and shopping (Figure 6).
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