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A Study on the Influences of the Built Environment around Parks on Pedestrian
Traffic Accidents
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Abstract

Walking is not only the most basic activity of humans but also a very efficient and sustainable mean of transportation.
Therefore, it is important to build a walking environment where everyone can walk safely. However, pedestrian safety is
still serious in Korea. A park is one of the most easily accessible public places in a neighborhood. However, research on
the walking safety around the park is very few. The purpose of this study is to investigate the effects of the built environ-
ment on pedestrian traffic accidents around parks. The study used the data of pedestrian-vehicle crashes from the Traffic
Accident Analysis System (TAAS) between 2013 and 2015. The main results are as follows. First, the positive association
crosswalks with pedestrian traffic accidents means the crosswalks around parks did not necessarily guarantee pedestrian
safety. Second, pedestrian-vehicle crashes tended to occur in both residential and commercial areas. Third, multi-family
housings were found to be related to pedestrian traffic accidents. Fourth, both school and silver zones failed to play a role
in reducing pedestrian-vehicle crashes. In the future, spatial attention should be paid to the safety of pedestrians around
parks in order to increase the use of the park.
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Fig. 1. Spatial distribution of pedestrian traffic accidents and
parks
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Table 1. Spatial autocorrelation

Dependent variable Moran's | Z-score
Pedestrian traffic accidents
within the radius of 400m of a 0.587 4182

pocket park and children park
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Table 2. Descriptive analysis
Classification Variables Description Mean Std. Dev.
Dependent No. of pedestrian traffic No. of pedestrian traffic accidents within the 400m radius 30.44 21 49
variable accidents of a pocket park and children park from 2013-2015 : '
Avg. of posted speed within the 400m radius of a pocket
Avg. of posted speed park and children park from 2013-2015 46.78 8.56
No. of crosswalks within the 400m radius of a pocket park
No. of Crosswalks and children park from 2013-2015 34.54 15.58
Road type : : — -
No. of Intersections No. of intersections within the 400m radius of a pocket 1107 011
: park and children park from 2013-2015 ' :
- No. of traffic signals within the 400m radius of a pocket
No. of Traffic signals park and children park from 2013-2015 3360 15.90
. Percentage of housing areas within the 400m radius of a
Per. of Housing areas pocket park and children park from 2013-2015 69.70 20.80
: Percentage of commercial areas within the 400m radius
Per. of Commercial areas of a pocket park and children park from 2013-2015 833 1358
DummMy of Industrial Dummy of industrial areas within the 400m radius of a
areas y pocket park and children park from 2013-2015 0.12 0.32
Land use type (1= If there is an industrial area, 0= Otherwise)
Land Use Diversity Index of Housing, Commercial,
Land Use Diversity Index Industrial, Green areas within the 400m radius of a pocket 0.28 0.14
park and children park from 2013-2015
Dummy of parking areas within the 400m radius of a
Dummy of Parking areas pocket park and children park from 2013-2015 0.56 0.50
(1= If there is a parking area, 0= Otherwise)
Sum. of Gross area of Sum. of gross areas of housing buildings within the 400m 11.97 290
housing buildings* radius of a pocket park and children park from 2013-2015 : :
Sum. of Gross area of Sum. of gross areas of commercial buildings within the
' : RN 400m radius of a pocket park and children park from 10.61 1.57
Development commercial buildings 20132015
density type : : : : : — :
No. Single-family No. of single-family housings within the 400m radius of a 533 168
housings* pocket park and children park from 2013-2015 ' '
No. Multi-family No. of multi-family housings within the 400m radius of a 3.46 134
housings* pocket park and children park from 2013-2015 ' '
Percentage of school zones within the 400m radius of a
. Per. of School zones pocket park and children park from 2013-2015 7210 2549
one type
/ Per of Silver zones Percentage of silver zones within the 400m radius of a 979 17.99
' pocket park and children park from 2013-2015 ' :
Topography Degree of slopes within the 400m radius of a pocket park
type Degree of Slapes and children park from 2013-2015 381 445

*Ln transformation for normalization distribution
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Table 3. Result of spatial regression models
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Classification
Coef t Coef z Coef z
(Constant) -43.645%** -5.510 -43.647*** -5.621 -44 A48%x* -5.741
Avg. of posted speed 0.27 4xx* 2.734 0.273%%* 2.780 0.296%** 2.987
No. of Crosswalks 0.119*%* 2.079 0.118** 2110 0.118** 2117
Road type :
No. of Intersections -0.154* -1.701 -0.155* -1.740 -0.161* -1.821
No. of Traffic signals 0.016 0.288 0.017 0.307 0.020 0.359
Per. of Housing areas 0.208*** 2.830 0.208*** 2.887 0.198*** 2751
Per. of Commercial areas 0.474%%% 5.088 0.4713%*% 5148 0.393*** 4.902
tLy""p“ed use Dummy of Industrial areas 1117 0.444 1141 0.463 0.879 0.355
Land Use Diversity Index -4.554 -0.580 -4.491 -0.582 -3.718 -0.483
Dummy of Parking areas 10.055%** 5.786 10.084x** 5902 9.8071*** 5722
sum. of Gross area of 0.164 0.257 0.161 0.257 0.078 0.125
housing buildings
Development ~ Sum. of Gross area of 26655 3483 26717 3554 27485 3670
density type _ commercial buildings
No. of Single-family housings -0.707 -1.175 -0.706 -1.196 -0.606 -1.026
No. of Multi-family housings 2.940%%% 2.843 2.948%+* 2.900 3.096%+* 3.048
Per. of School zones -0.032 -0.871 -0.033 -0.902 -0.034 -0.918
Zone type -
Per. of Silver zones 0.027 0.659 0.028 0.696 0.017 0.424
Topography  Degree of Slopes 0.410%* 2123 0.410%* 2.168 0.399** 2115
Wy -0.019 -0.160
Lambda(\) 0.406%* 2.074
Log likelihood -1767.85 -1767.84 -1766.66
N 433 433 433
R? 0.549 0.549 0.553
Akaike Info Criterion (AIC) 3569.71 3571.69 3567.33
Schwarz Criterion (SC) 3638.91 3644.96 3636.53

*p<0.1; #p<0.05, #*p<0.01
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