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Analysis of Temporal and Spatial Distribution of Traffic Accidents in
Jinju
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Abstract

Since changes in land use in urban space cause traffic volume and it is closely related to traffic accidents.
Therefore, an analysis on the causes of traffic accidents is judged to be an essential factor to establish the measure
to reduce traffic accidents. In this regard, the analysis was conducted on the clustering by using the nearest neighbor
indexes with regard to the occurrence frequencies of commercial and residential zone based on traffic accident data
of the past five years (2009-2013) with the target of local small-medium sized city, Jinju-si. The analysis results,
obtained in this study, are as follows: the occurrence frequency of traffic accidents was the highest in spring and
the lowest in winter respectively. The clustering of traffic accident occurrence at nighttime was stronger than at
daytime. In addition, terms of the analysis on the clustering of traffic accident according to land use, changes
according to the seasons was not significant in commercial areas, while clustering density in winter tended to
become significantly lower in residential areas. The analysis results of traffic accident types showed that the
side-right angle collision of cars was the highest in frequency occurrence, and widespread in both commercial areas
and residential areas. These results can provide us with important information to identify the occurrence pattern of
traffic accidents in the structure of urban space, and it is expected that they will be appropriately utilized to
establish measures to reduce traffic accidents.
Keywords : Traffic Accident,. Time Series, Occurrence Frequencies, Clustering, Commercial Area,
Residential Area, Land Use, Urban Space Structure
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Table 1. Seasonal traffic accident statistics in Jinju

Season/ | 5009 | 2010 | 2011 | 2012 | 2013 | Total
Year
Spring | 304 | 276 | 259 | 219 | 285 | 1,343
Summer | 272 | 270 | 199 | 196 | 271 | 1,208
Fall | 290 | 261 | 208 | 271 | 223 | 1253
Winter | 226 | 218 | 191 | 162 | 197 | 994
Total | 1,092 | 1,025 | 857 | 848 | 976 | 4,798
Table 2. Day and night
Day/
2009 | 2010 | 2011 | 2012 | 2013 | Total
Year
2,473
D 425 | 444 | 52 X
ay | 576 | 503 5 25 | 51500
. 2,325
Night | 516 | 522 | 432 | 404 | 451 | LT
4,798
Total | 1,092 1,025 | 857 | 848 | 976 | o0

ole] X, Y HEE GIS B4 Z2 ;S o] §3lo] 1=
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7, 2011 8577, 2012 8487, 2013 976740] vt
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Table 3. Seasons nearest neighbor indexes analysis of

traffic accident in Jinju

Year/ Nearest neighbor indexes
Season Spring | Summer Fall Winter
2009 0.4751 0.5209 | 0.5452 | 0.6112
2010 0.5802 | 0.5323 | 0.5420 | 0.5973
2011 0.5140 | 0.5287 | 0.5723 | 0.6173
2012 0.5449 | 0.6213 | 0.5256 | 0.5440
2013 0.5787 | 0.4975 | 0.5714 | 0.4880
Average | 0.5386 0.5401 0.5513 0.5716

Table 4. Seasons Z-Score analysis of traffic accident

in Jinju
Year/ Z - Score
Season Spring | Summer Fall Winter
2009 -17.2476 | -14.7798 | -14.5319 | -10.9316
2010 -13.0237 | -14.3720 | -13.7980 | -11.0562
2011 -14.5825 | -12.4278 | -11.6287 | -9.8238
2012 -12.6459 | -9.9875 | -14.6622 | -9.6301
2013 -13.3893 | -15.4715 | -12.1328 | -13.5378
Average | -14.1778 | -13.4077 | -13.3507 | -10.9959
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Table 5. Day and night nearest neighbor indexes analysis @ commercisiarea
.Amanuhnuringnm;
Residential area - | j

of traffic accident in Jinju

Nearest neighbor indexes
2009 | 2010 | 2011 | 2012 | 2013 |Average
Day | 0.4958 | 0.4938 | 0.5042 | 0.4873 | 0.4747 | 0.4912
Night | 0.4159 | 0.4145 | 0.4907 | 0.4718 | 0.4917 | 0.4569

Table 6. Day and night Z-Score analysis of traffic

accident in Jinju

Z - Score
2009 | 2010 | 2011 | 2012 | 2013 |Average
Day [-22.6630|-21.0404/-19.1574|-20.3149|-22.5829|-21.1517
Night |-24.9099|-24.9941|-19.7303|-19.9794|-20.2363|-21.9700
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(C) Fall (D) Winter

Figure 2. Seasonal traffic accident cluster analysis at commercial zone(2009~2013)



(C) Fall

(D) Winter

Figure 3. Seasonal traffic accident cluster analysis at residential zone(2009~2013)
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Table 7. Seasonal traffic accident type analysis in Jinju

Car to person crash
Season etc. erss pass Pass sidewalk Pass roadway Cross walk
roadside zone
Spring 106 24 20 30 238
Summer 131 18 9 34 191
Fall 114 24 16 24 249
Winter 72 13 18 24 205
Total 423 79 63 112 883
Car to car crash
Season ete Head-on Parking, stop Progress Side rightangle
) Collision Collision Collision collision
Spring 138 51 131 88 475
Summer 103 44 126 94 424
Fall 137 33 124 94 403
Winter 82 44 86 68 363
Total 460 172 467 344 1,665
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Figure 4, Traffic accident cluster analysis by land

use(car to person crash)
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Figure 5. Traffic accident cluster analysis by land

use(car to car crash)
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