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Fig. 1 Comparison of traffic crashes data of
each month in Xian area from 2002 to 2004
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Fig.2 Mode of traffic crashes data in spring-summer half-year (a) and autumn-winter

half-year (b) in Xian area from Janugry, 2001 to December, 2004
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Table 1 Total variance explained of each factor (unit: %)

A+ RS Zt 7 2 TR

F, 61.114 61.114

& F, 17.286 78. 400
" Fy 10. 433 88.833
oA F, 4.697 93.530
4 Fy 3.746 97.276
Fy 1.904 99.179

H, 52.271 52.271

* H, 23.653 75.924
& H, 12.328 88.252
S H, 6.990 95.242
I H, 3.031 98.273
i, 1.137 99.409
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Table 2 Rotated component matrix of each factor

in spring-summer half-year

F, F, Fy F,

X, 0.950 0.113 0.146 -0.073

X, 0.900 0.207 0.283 -0.099
3 X, -0.102 -0.074 -0.160 0.979
= X -0.893 -0.143 0.09379 0.03394
2 X -0.172 -0.488 -0.768 0.237
4E Xy 0.183 0.940 0.235 -0.059

X, 0.928 0.04908  0.291 -0.082

X5 0.722 0.145 0.591 -0.187
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Table 4 Component score coefficient matrix of each
factor in spring-summer half-year
F, F, F, F,
X, 0.290 -0.002 -0.164 0.000
X, 0.223 0.013 0.020 0.036
% X, 0.034 0.001 0.294 1.071
o X5 -0.346 -0.240 0.604 0.079
2 Xg 0.209 -0.022 -0.868 -0.100
g X ~0.047 1.074  —-0.432 0.019
X 0.237 -0.210 0.168 0.067
Xy, 0.060 -0.318 0.668 0.090
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Table 5 Component score coefficient matrix of each
factor in autumn-winter half-year
Hl H2 H3 H4
X, 0.241 0.056 -0.074 -0.033
X, 0.306 -0.025 -0.044 0.157
* X, -0.111 0.135 0.998 -0.161
£ X5 0.212 -0.030 -0.110 1.101
2 X¢ 0.085 -0.522 0.039 0.253
i X, 0.038 0.561 0.214 0.180
Xy 0.268 0.038 -0.068 0.044
X5 0.342 -0.126 0.015 0.324
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Table 6 Variables in the logistic equation

B Se Wald Sig
F 0.074 0.096 0.589 0.443
R, 0.164 0.093 3.123 0.077°
i F, ~0.198 0.096 4.269  0.039°*
g P 0.179 0.090 3.929 0.047""
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4‘: H, 0.405 0.127 10.170  0.001 **
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The Relationship Between Road Traffic Crashes and Meteorological Condition
with Construction of Its Road Weather Warning Model
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Abstract

In order to construct a valid road weather warning model, the effect of weather on the daily number of all re-
ported successive traffic accidents day by day from January 2002 to December 2004 (1096 valid samples) in the ar-
ea of Xian city is examined. Thirteen meteorological elements sampled over the same area day by day are applied
for the corresponding three years. The 1096 sample days are divided into two half-year parts given different seasonal
regimes of the meteorological elements. Data are processed using statistical product and service solution ( SPSS)
version 12.0.

Factor analysis methods are utilized to summarize four public factors, which are F,(i=1,---,4) and H,(i =1,
---,4) , integrated by temperature, visibility, relative humidity and rainfall in spring-summer half-year period and
temperature , visibility, rainfall and pressure respectively in autumn-winter half-year period. Multi-collinearity is ef-
fectively overcome by this process and the meteorological variables are reduced from thirteen elements to four public
factors.

Logistic regression analysis based on these four public factors is applied. Initially the model is calculated, the
number in the set that occurs most frequently in all traffic crashes data is obtained. Then it is supposed that if the
raw crash data are greater than the mode value 1 is set to this variable and targets the high crashes frequency; if the
raw data are smaller than the mode value O is applied to this variable and targets low crashes frequency. Binary lo-
gistic by entrance option is applied to get the road weather warning model over the two half-year periods. But F,
(temperature factor in spring-summer period) and H, ( pressure factor in autumn-winter period) are shown to be in-
significant, so they are abandoned when the logistic regression equations are constructed.

The model is evaluated for preferable prediction accuracy through samples tests. The results show that the me-
teorological factors used to indicate their influences and forecast traffic crashes in Xian city result in a suitable and
effective road weather warning model.

In summary, according to significance level in the logistic regression equation and the value of factor loadings,
the factors are respectively integrated by visibility, relative humidity and rainfall in spring-summer half-year period

and temperature, visibility and rainfall in autumn-winter half-year period.

Key words: road weather; factor analysis; multi-collinearity; logistic regression



