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i i n Jordan with the increase in Jordanian
T s i “'m ;?iuﬁg;liﬂ:hiclcs and the carelessness of drivers and
ek SERRREL ﬂ;; ]::\?l;::st is not the case for other developed coumr_ics such as the
e B st (l]_] SA ) cven though the rate of increase in vehicles 1S higher.
o Amcncabz 1 I‘hclf‘rcquenr.‘\‘ of traffic accident statistics in lorc_laman andUS A is
g ron s ri:on is made between the traffic accidents slalisti_cs n ll?c two couqlnea
Sk pguth COTT i fatalities. injuries. and property damage statistics during the period qf
S conf.:fgl‘:;;a cDiITcrent accident characteristics are analvzed. Results sho“u_i that thlerlg 1:
]99,l :)lu:Lllfahﬁic accident problem in Jordan ifoompnred toUSA In facL. dgs?llc EEQ:.,::L ]
agms;rtlhu acaidents deaths from all causes have declined in the US. A however.

- e n I I r ‘ )
Tnmm:c;?!f:nfcmi:!mﬁcd to analyze accident data. It uses time-wise anal;sns&;aﬁ;nﬁi
wise. ume-wise, month-wise, and seasonal-wise due to traffic \-olun_x;l:e ﬂ:lctuillﬁgmg. ke
Further. stereo-vision mapping 1s suggested to be used for traffic acc:_ :: i Tusc e
and documentation 1t has the advantages of accurate measurements for a ;e R
10 be used in the court. A frame-work is proposed to reduce the rate Iof ac:uf el A
as in the developmg countries. It includes consistent applications o "L: . educ;ﬂion:ﬂ s
cnforcement law. faster and better medical response. greater use of safety belt,

; —— Intelligent
public awareness. and application of technological advancement such as
Transportation Systems (ITS).

; N ‘cloping Countrnes.
Keywords: Traffic Accidents, Fatalitics. Injurics. Developed Countrics, Developing

L. INTRODUCTION

High nsk fuctors due to transportation accidents are
continuing to prompt all over the world despite their
soctal. economical medical and property damage
offects  Because of this, transportation safety 1s
considered a5 one  of the top prionities for the
Eovernments in developing as well as

developed
countries — In most of the dey cloped countrics,
whom they do care more about human being and his

e and prospent
safcty 1n hughway
however

V. stabistics clearly showed (hat
transportation modes 15 improved,
LIS not the case for the
sounines despite the research and
cfions (Mobility and Access 1997)

transportation communities as wel] g
and the private sectors in the

developing
¢educational
In fact. the
s the public
developing countries
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¢
are suffering from numerous obstacles to 1mpr*

ad safety ——— 18
;f;lc performance of transportation s“l:;“;:angt o
normally asscssed by exam_lmﬂg o (i
rates of accidents or fatalitics ?“consi derd
increase or decrease in these rales ];c pradati? or
an important indicator for su!ct:m 15
improvement.  The  improvem ort don e
contributed  to  educational ¢ [
lransportation  community. i
emergency response, enforceme i
and rescarch innovation. er 510 pr-:s;llcs
The main objecine of this P-'\P‘:mles‘ galt 7
comparnison of uul‘ﬁi acC!df.n:mcncat JS.,\“:;ws
between  the United States 0 .dcn:lﬂ cou
representative country for the



Hashemite Kingdom of: qudan as a
ol H€ country  The study period included the

g -
ﬁ%l through 1993
¥
pORTATION SAFETY TRENDS [N

; TRANS
THE U.S.

ghown in Table 1. transportation accidental
Aslhs from all causes have been declined in the
6'::1_ ed states S it 1s viewed in absolute number of
U s from the year 1970 10 1993 In the year
ﬁ:}'m 29 % of the deaths from all causes were
e ration accidental deaths. Then, it dropped
IIv until it reached 1.9 % by the year 1993
Ngbilili- and Access 1997). As a percent of all
;;mldenlal death.  the transportation-related
aocidents were decreased to reach a fairly constant

percentage of about 50%.

Table 1. Transportation-Related Fatalities
Comparcd with Total Accidental Fatalities.
Year Transportation Death (%)
1970 29

1980 2.7

1992 19

1993 19

Well-known causes of accidents i the U S include:
human ecrror. alcchol. excessive speed. equipment
falure, deteriorating infrastructure. and faulty
control devices.  On highways. about 87 % of
accidents are due  to vehicle operator causes. 10 %
are due to environmental conditions. and 3 % are
duc to equipment failure.

Table 2 shows the motor vehicle fatalities of rural
and urban roads as percentage of all accidental
death for the years 1991 through 1995 (National
Transportation Statistics 1997)

Table 2 Motor Vehicle Fatalities

- for Rural and Urban Roads
l Year I Rural Uthen
e (%) (%)

1991 276 132

1992 257 121

3 262 1.20

1994 261 117
~=1 | 28 120 |
EET“" the motor vehicle fatalities rates in rural

an rouds are decreasing through the period
gt hrough 1995

" the interesting measures of safety 15 10
Ty - umber of accidents to vehicle-mules.
> ‘hows the number of accidents and 11

Perentgpn
Perigg ¢ 10 the vehicle-nules for the studied

0%y
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e Vel'llclc-Miﬁ:: Accidents as Percentages of

I"—"——-——-__[———_ —

Accidents _ Percentage
Year (Millions Vﬁl'lldc- of Accid.
iles to Veh.-
(Millions) l\/hfcl;

1991 1 61 To5me—t1—0) |
169 : 1 2172050 0 00028
1993 : ‘I} 2247151 0.00027
1094 i 2296700 0.00026
fins . ( 2357588 000027
L1995 | > 2422775 | 000027

ot g i s of o
-l m this Table, too

The mury and accident data of passenger car is
another - important factor 10 be studied since most of
accidents are  occurred 1n this mode of
transportation.

Tab}c 4 shows the car fatalities, accidents. and
vehicle-mules in the United States for the period of
1991 through 1995 (National Transportation
Statistics 1997)  The number of accidents is
correlated with  vehicle-miles.  The rates of
accidents per 100 million vehicle-miles are: 338.
315. 326. 360. and 358 for the vears 1990 through
1995, respectively  However. the rates of fatalities
per 100 mullion vehicle-miles are: 15, 13, 14, 1.5,
and 1.5 for the same vears.

Table 4: Passenger Vehicle Accidents.

Accidents Vehicle- Fatalities
Year (Milliens) Miles ( Thousand)
(Millions)
1991 52 1533552 12385
1992 51 1600839 21387
1993 5.1 15473066 21366
1994 54 1501402 21997
1995 535 1541458 22358

A clear look to the previously mentioned numbers
of accidents and fatalitics showed an nuprlm'umcm
in transportation safety in the study period As
stated by mobility and access  (1997)  thas
1mpromrﬁcnl may  be explained by rescarch,
development. and use of innavatnve practices and
-hnologtes such as the Intethgent Transporiation
lsa"g{qns (TS) Some of the development and
i A Lo\-cm;:nl include: safer designs for highways.
1[lnp;nol counicrmeasures. medical mtenention
"0 .
- bilitics and training and education programs.
;ahpa year 1995 15 taken asarcprcsenluu\c_\f.:r 10
IIZ\'l the distrnibution of transportation fatalitics.
study

; mber of fatalitics at that year was
Lo i Py 50 9 of the fatalines Was passcnger
3% _-\boul.”r% for |l[.‘.lll-lr1l(.‘|\.‘- l'f vy for
car (Zh::(,‘lilp:ll'll."-1 - b motor vchicles 5 “o for
pCdcgnallllglzm:;,d a;l\' other categon Was less than
molorcychists. .
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2 9 of the fatalitics The percentage of pedestrnian
sruck by motor vehicles 1s relatvely low if
compared with other countries This 1s an indicator
for well-bchavioral responscs of pedestrians while
perfornung roadway crossing.

Orher major causc of accidents in the US 1s
alcohol Much progress has been made 1n
discouraging drivers from drinking. For example,
i 1982, 57 % of fatalitics involving motor vehicle
arosc from alcohol-related  crashes, however. it
decrcased 1o about 41 % n 1995 duc 1o
enforcement. educatton, and traffic regulations
Excessive speed 1s another major  factor in motor
vehicle crashes which contnibuted about 31 % of all
fatal crashes involving motor yvehicle.

Concermung the safety belt. 60 % of those who killed
in 1990 crashes were unrestrained. In fact, studies
showed that lap/shoulder safety belt can reduce the
nsk of fatal injury to about 45 % for front scat
passenger car (USDOT NHTSA 1996).

3. TRANSPORTATION SAFETY TRENDS IN
JORDAN

As other developing countries. traffic accidents and
faalities rates arc dramatically increasced in Jordan
despite the efforts which have been made by the
public and private sectors. Officials justify this
increase duc to the natural increase in number of
registered vchicles and the increase in population
which 1s of course not convincing (Jordanian Public
Security Directorate Statistics 1997)

Table 5 shows the motor vehicle fatalitics accidental
decath. mmjuries. and number of motor accidents in
Jordan for the vears 1991 through 1997 (Jordaman
Public Security Directorate Statistics 1997)  The
percentages of increase in traffic accidents 1s shown
in Fig 1 The statistical data shows clearly the
vearly dramatic increase in traffic accidents in
Jordan which ranged between 8 % to about 18 %
and the avcerage increase was about 12 5% This
mncrease 1 traffic accidents 1s almost three times of
the annual population growth which is about 4 %
Thus. the rcasons mentioned by officials concerning
the increase of accidents 1s unyustified and it 1s not
duc 1o population growth only  Of course. there are
other  factors contributing to the problem which
make traffic acuidents really a serious problem in
Jordan  Somec of the factors which can contribute to
this problem include exceeding the speed limut. not
giang raffic prniority. usmg  the wrong  lane.
psichological problems of drivers. alcohol. and
behavioral 1ssues from some of the drivers

932 SORIC %

Table 5 Motor Vehicle Acgj
1

Fatal
n

Number of | Nyp,

Year | Accidents Falaﬁ:cgr Iumbcr ol
Wurje,

1991 18756 | 37—
1992 | 20970 ;Zé T~
1993 24799 440 10676
1994 26837 443 11754
1995 28970 469 12514
1996 33784 1318y |
1997 39005

The fact of contributing mos of the

traffic accidents (o drivers behavioral y clncr

be supported if a study is made for thzmﬂsccan
accidents.  For cxample. the major m, Causes of
problems for the last five years were comris:b?:kcs =
to drivers behaviors.  In fact. aboy 7, to Slf(i
traffic accidents in Jordan wgg i &n,-oo
mistakes. Major problems of drivc:rs1:1\'()1\(:::"s
traffic accidents included near-followin o usin “iln
. : e
urong‘lanc. viclding  problems for lmmcgan:
pedestrians. wrong passing. sudden stop. cic

f

%
of Increase

1997

1992 1993 1994 1995 19%
Year

Fig. 1. Accident Percentage Increase in Jordan
ors aboul
Table 6 shows other interesting num;xrsr;‘mm
traffic accidents mvolvement in Jordan ?rspfonhc
public. and rent a car passengers vehicie
vears 1996 and 1997

ont

en
Table 6 Percentages of Vch:clcs Im olve!
in Traffic Accidents

Prinviitc

Crardat

Year | Vehicles b0
]")9(1 I'I' 4‘."1: ; -“;,._"!','-(I
1997 17 4y Al
o plic
L 511% f pi
From Table ¢ 1t 1sclear that 'Ibo“;'cmc whilc Jow

: avcl "
vehicles are involvedin traffic avc



of private vehicles is involveq

Wﬁ The tourist vehicles (Rent-A-Car) lraﬁ"::;]
acct dents involvement reach about 60 % which is
(qdered as a high percentage because of illcgy|
o ng of some of teen-agers drivers

:.:; 2 shows the percentage of accidents occurred
duc 10 exceeding the speed limit. This percentage i
ncreased due 10 the fact that young drivers don’t
ooy traffic SIENS and speed limits despite of
creasing traffic citations  of about 50 % to 55 %
o ng the years 1995 and 1996 (Al-Shagrawi 1997

nn
::d saleem 1997)

6.6

%
of Accidents
o
5]

1995 1996

Year

1993 1994

Fig. 2 Percentages of Accidents Due
to Exceeding of Speed Limits.

Accidents are mainly occurred in urban areas For
example. about 61 % of the accidents occurred in
the capital Amman.  That was due to high
percentage of car ownership and the percentage of
Amman's population with respect to other cities
Obuiously. there 1s a high percentage of traffic
accidents in Jordan if compared with the US A
This 15 an indicator of giving a warning signal to
authorized people to take care of this major
problem due to cconomical. social. and other
factors.  Anvhow. listing the statstics of traffic by it
self does not mean any thing unless we use 1t as
indicator to find solutions and regulations to this
prublem

. NEW SCHEME FOR TRAFFIC ACCIDENTS
DATA ANALYSIS

e frequency of accidents as well as the location
ad ume of occurrence arc very important 1o
Understand the charactenstics of traffic accidents
Therefore. seasonal characteristics and varations of
aflic movement have to be studied thoroughls i
:r;cr 10 understand the effect of traffic volume and
ther conditions on traffic accidents frequency
{rhaﬂd 1998).
Iohus' the distribution of traffic accidents according
me.yw jg¢ analysis should be studied The

R SOR]C‘-)K
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dare mec[cd :
as well 2 gg gl:anplllznc:jc I;_\mc accidents frequency
time-baseq Wiion stribution. Therefore, a
- could be built. This data-base
could give the geographyca] gigy; s
as well 2 (oo e e stribution of accidents
vehicle, time of a00: . mh P s
i By acgldent. day of accident, driver's
e, \'Icf. _alccndcnl vicim's  characteristics.
faalites 4 . Im's sex, age of driver and victims,
digital Nd injuries charactenstics. etc Thus, a
ey map which displays  accidents could be
IM!; n:::fﬂed by the mean of Geographic
mipe mlnd Systems  (GIS) applications  These
- could be used for_ accident data analysis,
qu 15, map display. visualization. animation,
prediction  and history of traffic accidents in
particular locations. etc. This means that temporal
as well as spaual traffic accident data analysis are
quil possibic '
Stereo-vision mapping could be used for traffic
accidents monitoring, recording and documentation
It has the advantages of accurate mcasurcments for
later use and an evidence 10 be used in the court

5. SOLUTIONS FOR TRAFFIC ACCIDENT
PROBLEMS IN DEVELOPING COUNTRIES

There is an increase of traffic accidents and
fatahties rates in developing countries as seen from
the Jordanian casc. Therefore solutions should be
ghen to enhance roadway safcty The followings
are broad solutions to this problcm

1. Enforcement and traffic regulation application
the application of tough pomting svstem which
leads gradually to withdraw the drivers license in
casc of repeutive traffic violations

2 Traffic control wisible. hidden. movable, and
stationan control

3 Traimng and education of dmers  police
depaniments. umiversitics, and traflic 1nstitutes
could take the Icad n this case
4 Engmncermg cnteria  and design
roadway gecometric design. intersections. ¢lc
5. Application of mnnos ative technology for drivers
as well as vehicles. using intellizent systems such as
ITS

It has to be noted here that. the application of these
solutions should be applied fuirly and effectinely.
otherwise  the road accidents rates will keep

increasing dramatically

cnhance
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6. CONCLUSIONS

In this paper, a comparison betwcj:en traffic
accidents rates in Jordan as a developing country
and the US as a developed country has been
presented.  Traffic accidents data showed a
significant differences between the accident rates (_:f
the two countrics. ~ While traffic accidents is
increasing in Jordan, it is decreasing in the US.
That was due to many reasons including: research.
development. education, and use of innovative
practices and technologies. Except the usage of
innovative technologics. the developing countries
use the same mecthods to improve roadway safety,
however, higher accident rates still exist.
Therefore, this problem should be concentrated on
and proper solutions should be fairly used to
cnhance the image of road safety in developing
countries. Understanding the problem of course is
part of solving it. thercfore, using time-wise
analysis through GIS can give a better
understanding of roadway traffic accidents.
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