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On the Seasonal Prediction of Traffic Accidents in Relation to
the Weather Elements in Pusan Area
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The traffic accidents in large cities such as Pusan metropolitan city have been increased every year due to
increasing of vehicles numbers as well as the gravitation of the population. In addition to the carelessness of
drivers, many meteorological factors have a great influence on the traffic accidents. Especially, the number of
traffic accidents is governed by precipitation, visibility, humidity, cloud amounts and temperature, etc.

In this study, we have analyzed various data of meteorological factors from 1992 to 1997 and determined the
standardized values for contributing to each traffic accident. Using the relationship between meteorological
factors(visibility, precipitation, relative humidity and cloud amounts) and the total automobile mishaps, an
experimental prediction formula for their traffic accident rates was seasonally obtained at Pusan city in 1997.

Therefore, these prediction formulas at each meteorological factor may be used to predict the seasonal traffic accident
numbers and contributed to estimate the variation of its value according to the weather condition in Pusan city.
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Traffic accident and each meteorological factor

Acci.(A) Temp.(T) RH.(H) Vis.(V) Prec.(P) Cloud(C)

Standard deviation of traffic accident
and each meteorological factor

oT oH av ap ac

The standardized value of above factors

(A-BYop=A' (T-TVor=T" M-MVowdl (V-9 au=V' @-PVorP' (C-CVoc C

> Multiplication of each standardized variable deviation

SA-ANT-T)=Sy, Z(A-ENH-A)=S,, S(A'-A)=5y,
Z(A"A')(T"‘T’):Sm' ...... , Z(C"C')Z:Sm

Determinants of products matrices

Su Siz S Su S

Ssi Ss2 Ss3 Ssa Sss

Acci. = aT'+bH’+cV'+dl’+eC’

Fig. 1. Scheme flow chart for standardized value between
meteorological factors and traffic accidents.
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Traffic accident and each meteorological factor

Acci{A)  Temp{T) RHGD  VisdV)  Prec.(P) Cloud(C)
Standard deviation of traffic accident
and each meteorological factor
[N aT OCH av ap oc

2 Multiplication of each standardized variable deviation

S(A-R)H-)=S,2, Y (A-AP=Sy,
, S(C-C)Y=Ss

Z(A-AXNT-T)=S,,
2(A-ANT-T)=Sp,

Determinants of products matrices

Sn S S Su Sis
Ssi Sz Ss3 Smt Sz
Acci. = aT+bH+cV+dP+eC+ a

a - constant

Fig. 2. Scheme flow chart for prediction of traffic
accident.
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Table 1. The trend of occurred traffic accidents number
with respect to 6 cities from 1992 to 1997

CITY YEAR 1992 1983 1994 1985 199 1997 AVG.
SEOUL 51,333 49,422 46479 42,100 46,031 40,863 48,873
PUSAN 21,840 19,583 18940 16,408 15,428 13,904 18823
TAEGU 16,601 16,147 15317 14,347 14,958 14,195 15,441
INCHON 12,638 12,319 12,966 12,244 14,728 14,468 12,785

KWANGJU 5117 5552 5222 5076 5262 445 5237
TAEJEON 6468 6353 5294 5309 6120 5823 5611
AVG. 18999 18230 17,369 15914 17,088 15548 17,795
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Table 2. The registered vehicle number with respect
to 6 cities in 1997

CITY  SEQUL PUSAN TAEGU INCHON KWANG]JU TAEJEON TOTAL

REGISTER 2170685 675,133 581,733 506957 259908 206912 4489328
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Fig. 3. The distribution of traffic accident and registered

vehicle number with respect to 6 cities, 1997.
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Table 3. The partial regression coefficients of standardized
value with respect to 5 cities from 1992 to 1997

ELEMENTS VIS. CLOUD R. H. TEMP. PREC.

CITY
SEOUL 0047 10883 -13944 -13.419 0366
TAEGU 1.732 31805 -51.143 -383%5 2275
INCHON 2448 128192 -3092 -6.809 0.008
KWANGJU ~-0.819 -19626 110862 62.143 -6592
TAEJEON ~0.012 0358 3518 3054 -0.011
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Fig. 4. The monthly distribution of meteorological factors
and traffic accidents number in Pusan, 1997, (a)
traffic accident, (b) visibility {(c) precipitation.
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(eMtermperature and (f) cloud amount in Pusan, 1997.
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Table 4. The correlation coefficients of each weather
elements in Pusan, 1997

ITEM ACCIDENT VIS. CLOUD HUM. TEM. PREC.
ACCIDENT 1

VIS. -0.73 1
CLOUD 048 -0.12 1
HUM. 094 -050 065 1
TEMP. 0.80 -031 051 0.12 1
PREC. 074 -034 075 0.81 0.73 1
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Table 5. The prediction value of vehicle accident with
respect to weather elements in Pusan, Spring.
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Table 7. Same as Table 5 but for Summer

Visbiitym) Iﬁsjlt‘;f% , Temperalure( C) Preciitation(mm)
Real obs. Xi Real obs. X» Real obs. X3 Real obs. X4
1100~1150 1125 65~77 78 200~220 241 0~12 11.8
1160~1300 1158 77.1~79 80 221-240 247 121~-25 66
1310~1400 1308 79.1-81 79 241~260 250 251~400 6.2
1410~1800 1418 81.1~90 83 261~28 262 401-823 165

Table 8 Same as Table 6 but for Summer

Accident Num. 1~3 4~6 7-~9 10 over
Result(Y) 0~27 28~49 50~77  78~112
gAY ASoe AN 2 AL 2y

Y = 0.0001%x, +0.613% x,—0.4656 X 23+ 0,1075 X x4~ 24,638 7
ANA x % % wT AAB, BUEE, 7L, Ardu
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Table 10 &4 9] A gol & o4 WFADAF

: g yehhgic
Relative
Visibility(m) o Temperature( C) Precipitation(mm)
Humidity (%) Table 9. Same as Table 5 but for Autumn
Real obs. X; Real obs. X. Real obs. Xi Real obs. X4 Relative
Visibility(m) o Temperature(C) Precipitation(mm)
1200~1500 1412 50~60 58 75~100 131 03~11 04 Humidity(%)
1510~1600 1544 61~65 61 101~120 138 12~40 05 Real obs. X1 Real obs. Xz Real obs. Xs Real obs. X4
1000~1600 1550 55~59 59 121~170 173 0 0
1610~1800 1569 66~75 60 121~150 130 41~70 25
1601 ~1900 1900 59.1~62 62 171~180 193 01~20 03
1800~2000 1653 76~-8 77 151~200 164 71-420 86 1901~2200 1906 621~65 64 181~190 192 21~70 44
. ] . 2201~2400 1975 666~75 71 191~220 197 71~301 123
Table 6. The relation of traffic accidents number and
esults are obtained by equation in Spring. Table 10. Same as Table 6 but for Autumn
Accident Num. 1~-3 4~6 7~9 10 over Accident
1~3 4~6 7~9 10 over
Result(Y) 0~26 27~52 53~8  8~113 Num.
Result(Y) 0~24 25~5.0 51~178 78~11
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Table 11. Same as Table 5 but for Winter

. Relative .
Visibility (m) Homidity (%) Temperature(T)  Precipitation(mm)
Real obs. X, Real obs. X; Realobs. Xz DReal obs. X4
1200~1750 1458  41~50 45 -20~40 49 0-~05 04
1760~1850 1888 B501~5 5l 41~50 48 06~20 07
1860~1950 1933 551~65 52 51~60 53 21~60 21
1960~2100 1913 601~70 67 61~100 90 61~94 61
Table 12. Same as Table 6 but for Winter
Accident Num. 1~3 4~6 7~9 10 over
Result(Y) 0~23 24~48 49-~75 76~106
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