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A Study on the Factors Affecting Pedestrian Traffic Fatal Accidents
around Elementary Schools : A Case Study of the Seoul Metropolitan City
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Abstract

Seoul Metropolitan City signed a MOU with UNICEF to establish a child-friendly city.
Through this, Seoul needs to build a city that protects children's right to live. However,
children in Korea are currently being threatened by traffic accidents. To this end, the
designation of child protection areas has been steadily increased, but its effect is insufficient.
Therefore, this study aims to analyze built environment around the school that affects
pedestrian traffic fatal accidents, especially focusing on elementary schools. The dependent
variable of this study is the number of pedestrian traffic fatal accidents within the radius of
400m, 800m, and 1,500m of an elementary school in Seoul from 2012 to 2015. The
independent variables used in this study are road types, road facilities, public transit, land
use factors, and land development factors. The main result of this study shows that spatial
econometric models such as SLM and SEM have more statistical explanatory power than
OLS-based model because the spatial distribution of pedestrian traffic fatal crashes has
spatial autocorrelation. It also indicates that the statistical significances of explanatory
variables depend on the buffer size. In order to build a safe school district from vehicle
collisions, it is necessary to have a comprehensive urban planning approach.
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Fig. 1. (a) Designated areas for child protection
from 2005 to 2016 (the number)

(b) Number of children under 12 years of age
who died in a traffic accident for 2005-2016
within child protection areas (the number)
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Table 1. Elementary school commuting range
evaluation index
Score Judgment Condition
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Inadequate | Maximum walking distance from
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Good Max walking distance 400m to
(4Point) less than 800m

Very Good Max walking distance
(5Point) less than 400m
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Table 2. Definitions of selected variables and data sources

Classification Variable ‘ Definition Data source
Dependent | No. of traffic fatal accidents within the radius of 400m / 800m / 1,500m TAAS
variable of an elementary school from 2012 to 2015
Narrow Sum of narrow road length within the radius of 400m /
road 800m / 1,500m of an elementary school
Middle Sum of middle road length within the radius of 400m /
road 800m / 1,500m of an elementary school
Road
type Main road Sum of main road length within the radius of 400m /
800m / 1,500m of an elementary school The Korea
Maximum Ave. of maximum speed limit within the radius of 400m / Tra.1 nsport
speed limit 800m / 1,500m of an elementary school Institute
) No. of intersection within the radius of 400m / 800m /
Intersection
1,500m of an elementary school
Traffic No. of traffic light within the radius of 400m / 800m /
Light 1,500m of an elementary school
Road No. of crosswalk within the radius of 400m / 800m /
facilit Crosswalk
y 1,500m of an elementary school
No. of hump within the radius of 400m / 800m / 1,500m
Hump
of an elementary school
Ind. L )
var. Street tree No. of street tree within the radius of 400m / 800m / | Seoul open
1,500m of an elementary school data plaza
No. of bus stop within the radius of 400m / 800m /
Bus S0P |1 500m of an elementary school
Public ,500m of an elementary schoo
transit Subway Dummy of subway entrance within the radius of 400m /
entrance 800m / 1,500m of an elementary school
Residential | Percentage of residential area within the radius of 400m /
. Urban
area ratio 800m / 1,500m of an elementary school .
Land Planning
use Park area | Percentage of park area within the radius of 400m / | Information
ratio 800m / 1,500m of an elementary school System
(UPIS)
LUDI Land Use Diversity Index of res-com-fac-green uses
Residential
e.5|. entia Average of residential building FAR within the radius of -
building 400m / 800m / 1,500m of an elementary school GIS  Building
Land FAR ! Y integrated
develop information
C ial i i
ment b:)”rgir:erma Average of commercial building FAR within the radius of ' n.q urry
EAR 9 400m / 800m / 1,500m of an elementary school service
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Table 3. Descriptive analysis and multicollinearity diagnosis within the radius 400/800/1,500m

Classification Variable Radius Mean Std. Dev. Min. Max. VIF
b dent N ¢ traff 400 0.97 1.234 0 7
epenaen 0. Of Hrathc 800 3.91 2.826 0 16
variable fatal accidents
1,500 13.03 7.127 0 39 .
s ¢ 400 58,002 121,719 0 2,029,249 1.28
um of narrow: g, 201,124 285,268 0 2295626 | 154
road length
1,500 624,996 583,596 21,630 3,415,232 1.99
s ¢ middl 400 8,629 14,088 0 137,108 1.07
um of miadie M ang 22,745 27,905 343 216107 | 109
road length
Road 1,500 59,445 53,311 3,661 351,904 1.24
type s ¢ . 400 24,296 54,660 0 460,512 1.33
um of main 800 53,548 79,668 0 500999 | 121
road length
1,500 115,029 106,623 0 601,463 1.34
A ¢ . 400 483 71 30 80 1.18
Ve Of maximum 75, 495 4186 65 34 123
speed limit
1,500 498 2.731 30 60 141
400 104.1 69.1 0 329 1.51
No. of
. . 800 399.9 220.6 0 1,168 2.12
intersection
1,500 1,296.8 592.6 48 3,086 3.63
N ¢ traff 400 534 26.1 0 146 1.82
Ind. © E’ htra ¢ 800 1933 709 0 440 376
var. 9 1,500 615.1 196.7 62 1,190 6.71
400 40.6 21.0 0 129 1.39
Road No. of crosswalk 800 149.2 573 0 361 3,61
facility 1,500 472.9 164.6 25 1,013 6.63
400 14.11 11.0 0 82 1.15
No. of hump 800 46.98 29.9 0 218 142
1,500 143.2 75.1 3 426 1.71
400 3164 216.7 0 2,235 142
800 1,154.5 589.6 0 3,815 1.94
No. of street tree
1,500 3,686.3 1,495.7 0 7,611 245
400 9.2 5.8 0 36 145
No. of bus stop 800 339 15.7 2 86 1.61
Public 1,500 108.4 40.9 14 281 2.28
transit 400 1.9 3.1 0 16 1.12
Subway entrance 800 7.5 7.2 0 45 144
1,500 24.6 19.3 0 112 2.27
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Table 3. Descriptive analysis and multicollinearity diagnosis in radius 400/800/1,500m (continued)

Classification Variable Radius Mean Std. Dev. Min. Max. VIF

bercentage of 400 80.3 242 0 101 137

iy t.? 800 740 228 0 100 2.00

residential area 1,500 673 207 0 98 307

Lnd | percentage of park 400 108 147 0 83 144

an ge ot p 800 134 135 0 69 164

use area 1,500 155 119 0 62 174

. Land Use Diversit 400 003 018 0 1 115

na. an ISZ Iversity 800 0.08 027 0 1 143

var. naex 1,500 0.14 035 0 1 173

Average of residential 400 701 >7.2 0 318 1.08

Lo bg,l e oA 800 85.9 462 0 305 124

e uriding 1,500 86.1 342 0 349 187

deve °t Average of 400 856 833 0 682 1.08

PMENt | commercial building | 800 109.6 66.7 0 441 122

FAR 1,500 1115 47.0 0 317 192
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QZ ot HFEQ VEEA F VIFRS &Rl of thot S50 ITERPIAE HEs Al
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FoME TEa3AEEAE githl @ 4= QUTHAL Moran’s 19] Zto] ©F 0.1302 KO|aHA LIERILE
AE-0]427], 2016). DR IK= ¥FE 800mQ] VIF B4 800molAl= Moran's 19] Zto] ©F 0.34, dt
Zk 5018t 1,500mo] THs24Ee 1001812 Lk 1500moAls OF 06302 E I Teloj
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(Spatial autocorrelation) 2%
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Table 4. Result of Spatial autocorrelation

Radius Moran's Index p-value
400m 0.129997 0.000
800m 0.339397 0.000
1,500m 0.627655 0.000
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Table 5. Results of OLS Analysis

Constant ~1.075* 2140 | -7400% | -3.990 _4430% | -7367
Sum of narrow road | oo, 2.188 0.281* 2386 1.550% 4255
length
sum of middle road | 1, 2.706 0315 3.055 0.919** 3.628
Road length
type H
Sum of main road | e, 3.154 0.185% 3.688 0.574% 3.057
length
Ave. of maximum 0.002 0.285 0.021 0.847 0.203% 2649
speed limit
No. of intersection 0.238** 3.198 1.194** 4.608 2.698** 3411
No. of traffic light -0.002 0,923 0.002 0.779 0.003 1.559
f:gfify No. of crosswalk -0.002 0616 0.006 1.896 0016 6218
No. of hump 0.006 1.268 0.002 0420 -0.005 1499
No. of street tree -0.065 -1.766 -0.443** -3.757 -0.136 -0.321
No. of bus stop 0.038** 4.351 0.027** 3.675 0.027** 4.059
Public
transit | Dummy of subway 0.021 0214 0.626* 2307 2.208* 2318
entrance
Percentage of -0.084 1618 | -0778% | -3983 3470% | 5112
residential area
Land | Percentage of park | .7 2458 0201 2179 -0.506 -1.843
use area
Land Use Diversity | ) 177.e 3.284 -0.070 -0.850 0916 | -2685
Index
Average of residential | ;) 0.159 -0.168 1624 0720 1268
Land building FAR
develo
pment Average of
commercial building 0.021 0.837 -0.036 -0.376 0.191 0.337
FAR
R-squared 0.195 0.342 0.600
Adjusted R-squared 0.173 0.323 0.590
Log likelihood 8987 13318 17336
Breusch-Pagan test 133.91* 80.399** 73.893**
AIC 1821.31 268331 3480.73
sC 1895.71 275771 3555.13

*p<0.05, **p<0.01
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Table 6. Results of SLM Analysis

Constant ~1.200* 2445 5,259+ 3426 | -18819% | -5481
Sum of narrow 0.067* 2.047 0.157 1612 0.396 1.902
road length
Sum of middle road | o0 2.529 0.198* 2320 0.324* 2252
Road length
type H
P Sum of main road | o 3012 0.120** 289 0.294%* 2771
length
Ave. of maximum 0.002 0319 0,008 0387 0012 0272
speed limit
No. of intersection 0.225** 3.086 0.762** 3.515 0.746 1.660
Road | No. of traffic light -0.001 -0.895 0.000 0307 -0.000 0494
facility No. of crosswalk -0.002 -0.626 0.003 1.235 0.007** 4.999
No. of hump 0.005 1.248 0.000 0292 -0.000 0518
No. of street tree -0.051 -1.414 -0.251* -2.560 0.420 1.748
b No. of bus stop 0.037+* 4266 0.020** 3268 0.011%* 2962
upblic
transit | Dummy of subway 0.024 0252 0.5671** 2626 0.181 0324
entrance
Percentage of -0.066 1308 | -0448% 2754 | 1250+ 3220
residential area
Land | Percentage of park | . 2306 0112 1475 0093 0.595
use area
Land Use Diversity | 1o 3326 0035 0519 -0.100 -0.524
Index
Average of
residential building 0.006 0233 -0.144 -1.680 0.169 0523
Land FAR
develo
pment Average of
commercial building 0.018 0.721 -0.045 -0.578 -0.099 -0.308
FAR
Wy 0.163** 2676 0.609** 15.266 0.839** 39.119
R-squared 0.208 0.539 0.869
Log likelihood -895.27 ~1250.09 -1457.99
Breusch-Pagan test 145.83** 88.02** 24.06**
AIC 1826.53 2536.17 295198
sC 1905.44 261507 3030.89

*p<0.05, **p<0.01
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Table 7. Results of SEM Analysis

Constant -1.226* 2381 5,047+ 2483 | -19778* | -3388
Sum of narrow 0.073* 2.141 0172 1409 0.738"* 2179
road length
Sum of middle road | ). 2277 0.214* 1992 0.563% 2.566
Road length
type H
Sum of main road |11 2787 0.141%* 2.668 -0.020 -0.153
length
Ave. of maximum 0.004 0.549 0017 0,650 0.109 1514
speed limit
No. of intersection 0.226** 2.989 1.159** 4186 1.175 1.777
Road | No. of traffic light ~0.002 0972 0.000 0262 0.000 0078
facility No. of crosswalk -0.001 -0.547 0.005 1.325 0.018* 6.087
No. of hump 0.005 1173 0.000 0.095 0.002 0441
No. of street tree -0.039 -1.009 -0.319* -2.536 0.256 0.819
o No. of bus stop 0.040** 4.392 0.025** 2.747 0.028** 3.356
Public
transit | Dummy of subway 0.020 0.206 0.731%* 2837 0737 1221
entrance
Percentage of -0.065 1225 -0.569* -3.079 2.120% -4.460
residential area
Land | Percentage of park | 7. 2183 -0.192* -1.978 -0.437 1,691
use area
Land Use Diversity |y 3.440 0087 1103 0309 0976
Index
Average of
residential building 0.004 0.166 -0.227* 2392 -0.110 -0.293
Land FAR
develo
pment Average of
commercial building 0.020 0.780 -0.063 -0.781 -0.082 -0.206
FAR
Lambda 0.334** 3305 0.663** 16.307 0.935** 62.300
R-squared 0.208 0.543 0.897
Log likelihood 895,61 125222 141013
Breusch-Pagan test 131.17** 74.66** 53.90**
AIC 181245 2626.06 3162.36
Ne 1886.85 270047 323677

*p<0.05, **p<0.01
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