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Abstract

Egypt is one of the biggest countries of Affica. It has a number of middle size ciiies that
suffer from traffic problems in the form of low speeds, low level of service, excessive traffic
roise and unorganized public transport.

The main objective of this paper is to mvestigate the poasibility of using the public bus
a5 a principle mode for passenger transport in middle size Egyptian cities. Mapsoura is taken as
case study.

Proposed recommendations could lead to a considerable improvement of public
urbag traffic not only m Mansoura city but also in cities of similar conditions in Egypt.

1. Introeduction

Egypt has a population of nearly 60 millions Most of the population is concentrated m
the Delta eud Nile valley regiong In all Egyptian cities, the number of passenger trips made on
public transport incressed at a faster rmte than the population growth rates. The increase in car
ownership and usage hss given rise to many problems in these cities, which were rol designed
to cater for the curmrent levels of traffic. The resubt has been severe traffic congestion and
deterioration of environment. In many existing cities, public transportation could play the main
role in preservation of the environment and solving many transportation and traffic problems .

This can be best achieved by means of encouraging peaple to use public transport services
which, in tum, must be improved and managed for easy access to all areas, It should attract
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more people away from their cars by providing a sufficiently economic and comfortable service
in order to fulfilt the necessary socisl requirements .

The aim of this paper is to show how the public bus wouid become s principle mode for
passenger transport in middie size Egyptisn cities with the city of Mansours taken as a case study.
The resuits of this paper confirm with the findings of a recent study on the bus network
optimization in Mansoura city, where 32 buses on 8 different routes were suggested, and
encourages the use of public buses in Gomboria street, Mansoura ciry [ 1,2 ].

2. Common traffic characteristic In middie Egyptian size cities

Middle size cities such as Mansours, Tanta, Zagazig and Fayoum suffer ffom acute traffie
problems. The general traffic characteristic in the above cities can be characterised as follows:

2.1, Low speeds

The average runring speeds i cities, such as Mansoura, Tanta, Zagazig and Fayoum are low.
Tabel (1} shows the average speeds in these cities. Most of speed levels are below 25 km /s, The
speed levels m this table are based om feld observations on selected C.B.D mam roads and
represcat the aftemoon peak bours periods .

2.2. Low level of service

The problems of high traffic vohmmes, lack of parking spaces and pedestrian curbs have
considerable effects on the level of service of main arterials. Vatues of computed {v/c) ratio
and the crassponding level of service of a sample of congested streets at some of these cities
are given in Tabel (2). The (v/c) mtioa and the crossponding level of sexvice i this table are
based on ficld measurement on selected C.B.D main roads and represent the afiernoon peak
bourg periods .

2.3. Unorganized public transport

The ouin objective of a1 public trapsport i3  to move people efficiently from orign to
destination. An unorganized public transport is the one that has ane or more of the following
defects:

¢ No restricted time table is gvailable.

* No bus stop bays at stations are provided; therefore, drivers stops randomly between stations.

¢ Neglecting the density of public transport users when sppomting the mumber of busses

serving s certain lines,

¢ Lack of parking spaces for transport modes.

The above mentioned defects result in a low opersting standard for a public transport. For
example, in Tanta ciry, especially in Baher street, it was observed that bus drivers wers used to
stop between mations Thereforethe efficiency of traffic flow was significantly reducad. Also, in
Zaganig city, increase of road users and vehicle ownershup results m an unorganized public
transport, especially in congested strects.
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2.4. Traffic nolse

With the rapid development of motor transportation in middle size Egyptian cities, the level of
traffic noise increases due to the saturation of the roads. It causes mnoyance, speech interference
hearing impairment, ris¢ i blood pressure for all peaple working i the vicinity of the congested
streets. Therefore noise poliution level in these streets such as Gomboria street in Mansoura city,
Baher street in Tanta city and Horia strect m Shibeen Elkoom city should be measured in order
to assess the adverse effect of such rapid growth of running vehicles on the above strects on the
environment. Table (3) presents the noisk level in (JBA) in some of congested Egyptian streets
and the typical reaction of the affected people [3). Tt is cleer that traffic noise levels are much
higher than the values recommended by World Health Organisation.

2.5. Lack of coordination among transport modes

The coordination between transport modes relies on timetables for the public transpon
networks, In some cities such as Tanta and Fayoum, there was no coordmation berween public
and private transport. In Tanta the density of public transport busses was much lower than private
cars and shared taxies. The lack of coordination between the Two modes even increased the
complexity of the problem. In Fayoum, there was no public transport busses in service; only
shared taxies arc provided. As well kmown; such private modes are opersted randomly withont
any timetables or schedules.

3. The case of Mansoura
3.1. Mansoura city

Mansoura city is considered one of the mogt rapidly expanding cities m Egypt. Over the last 20
years its population has increased considerably to reach approximately 500,000 capite as a result
of the migration of people from surrounding rural aress and high rate ofbirth.. Educational,
industrial, commercial, and new residential developments in the urban and suburban areas have
led to acute traffic problem especisily along the main corridors of the city, As a result of
continuing growth i vehicle ownership and lack of road spaces, many arterials of Mansoura
road nerwork started to suffer from varions traffic problems. The most important corridors in
Mangoura, Gomhuria, Pont-Said, and Abdel-Salam Aref streets are shown i Fig. (1).These
corridors are considerably oversaturated arterials specially during the rush hours. In addition, the
public transport service did not keep i step with the growth of urban activities. Therefore, a great
deal of lack m public transport services was noticed a encourage situation that the private sector
1o take part towards solving these problems.

There are only 3-main lines for public buses along Gomhoria street, namely, Gamaa-Sandoub,
Gamaa-Magzar, and Gamaa-Azhar, In addition to these buses, there are a oumber of public buses
working along the hines which serve the smdents commuting from surrounding towns such as
Aga, Belgas, Nabroch and Senbelewasin [1] .

Two procedures hsve been followed i collecting relevant public bus transport data in
Mansoura city {2]: Firstly, data from the operating companies such as the number of buses and
those actually m operation, bus crew, route, starions and the total daily number of passengers
served by each line. Secondly, data collected from field observation such as, waiting times,
average boarding and elighting times at each station, running and overall travel speed, and traffic
volume accompanied by the hours of survey.
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3.2, Traffic volumes and composition

Traffic counts were carried owt on  Gomhoria and Masheya street and their intersection in
order to evaluate the amount and composition of traffic on the strest under study. Tho waffic
counts snd the variation in traffic volumes were used to determine the morming and aftemoan
pezk hours on the street under study as weil as the waffic composition.

Six intersections were selected an the Gomboris street to evaluate the turning traffic
movements entering and leaving the street. Traffic counts were collected for 10 hours
starting ; 7 a.m till 5 p.m in April 1995. The traffic counts survey lasted for 10 hours in
order to have most of the day traffic volume fluctuation.

Peak hour traffic volumes in passenger car units (p.c.u) were obtained and given in Table(4)
for afternoon peak Table (5) shows the number of passengers transport modes and their
percentages during peak hour for Gomhoria street.

3.3. Traffic apeed awvey and level of service

The running speed studies were undertaken using moving observer car method. The results of
this survey would help m deterrming the level of service an Gomhoria street and could be seen in
Table {(6). Table (6) shows the gversge running speed for public buses, shared taxies, cars and
tmoes transport during aftermoon peak hour in both direction for Gombhoria street, Mansours city.
It clear that aversge running speed for different transport modes are lower than the allowable
speed in urban cities ( 25 knvhr ).

Based on the actual widths obtained from field measnrements of the street under consideration,
the corresponding capacities were determined and then the (v/c) ratios were calcvlated and listed
in Table (7). Tahls (7) shows the lovel of service and (v/c) mtiog on many corridar sections
started to reach #s practical capacity snd some sections already excecded the critical value of
{vic). On the other hamd, there is spare capacity on some other sections { e.g. Mashaya }.

3.4 Occupancy rate

The occupancy rate survey was carried out at a representative section of Gomhoria street.
This survey was conducted in the vicinity of as oversaturated intersection along the street in order
to catch most of the travelling passenger vehicles. It is worth mentioning that the observers
became sble to record the mumber of passenger inside most of passing vehicles while stopping at
the traffic signal of an intersection in Gomhoria street with Port-Said and Gihan streets. While
they were instructed to register omly the number of vacant seats i shared taxies or busey instead
of counting the whole passengers mside.

Table (8) gives the number of transport mode, occupency rste, number of passengers, and
percentage of the different modes running along Gomboria street during the pezk hour. The
Table (8) shows that percentage of public buses which ninnmg along Gomhoria street during
aftemoon pesk hour are much lower than the percentage of both shared taxies and private cars.
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Fig. (1) Locations of the Gomhoria, Port-Sald end Abdel-Sal:m Aref strests In
Mansoura clty
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Tabel (1): Average rusaing sposds ia some widdie size cities

City Average running speed
_[kmihr)
Mansoura 22,5
Tanta 219"
Zagazlg nr
Fayoum 242¢
Based sa leld meaterements oa ¢

(a) Gomburia, Port-Sxid and Abdal-Salem Aref strevts.
{b) Baber, Gisch snd Makets sresiy,

{c) Gamax snd Gomhnria strests .

{d) Moetafs Kamel, Herin and Send Basha sirests .

Tabel (2): Level of service in eongested cities streets

City namse vic ratlo level of service

Tanta 0.9 (E-F)

Shibeen El-koom 0.80 (E)

Zagarig 0.92 (E - F)*

Fayoum 078 @-E°
Based sa Seld measvrements on @

(a) Baker, Gisch snd Makats strosts,

(b) Horia, Tahlet Harb and Saed Zahiool streats .
{¢) Gamas and Gombsaris streats .

{d) Mostals Kpmel, Horia snd Saed Baghs etreats .

Tabel (3): Traffic noina in some Egyptian cities

Sound Source
City Steet Value of raffic nolsa Typlcal
dBA Raaction

Mansoura Gomhoria {33.45) Very snnoying
Tanta Baber {88.33) and csusing
Shibeen Ekoom Horla {19. 7% hearing damage
Based on Bedd measuresnents on ¢ -

(n) Gombxzris stren .

(b) Baher sireet .

(¢} Horla stres1 .
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Table {4) : Peak hour traffic volume, Gomhorla street, Mansoura city

Street - Traffic Trafflc Volume P.C.U
Direction Peak hour
2-3PM
Gomhoria From Univeraity 3130
Gomhoria To University 2770
Total 5300 -

Table (5): Number of transport modes and their percentages during
peak hour for Gomhoria strest

Street Traffc Trafic Compasition
Paak hour 2-3P.M

dwrection Public Busas | Shared Taxes Cars & Taxies
he. % o, % | Mo %
Gomhoria From University 115 4.54 870 3432 1550 61.14

Gombhorla To University 03 | 472z | 70 34.18 1380 31.1F4
1

Total _Lzm_L 485 B840 | 3425 | 2830 [ 8120
4
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Table (8) : Average running speed for different transport modes during
afternoon peak hour (2-3 P.M} in Gomhoria street.
I Type of mode Pubdic bus Shared taxj Cars & Taxdes
Direction Distance Speed Spead Speed
Km) Kmmr) {Fmhr) _(Knvhr)
From Univarsity 35 1218 12.80 19.30
1234 10.30 16.45
12.25 14.15 16.35
To University 3.4 14,10 18.15 2215 —‘
13.45 16.45 18.45
15.90 14.85 20.15
From University 35 12.25 12.42 17.37
{Average}
To University 34 14.48 16.48 20.25
{Average)

Table (7) Values of (v/c) ratios during afternoon peak hour (2-3 P.M} along
Gomhoria street, Mansoura clty

Street Section Name Facility | AreaType | Practical Paak hr.
Typea Capacity V/C mtio
Gomhoria Railwzy Bridge Two- way Rural 820 0.856
{coming from Randabiou divided c.8D 80 0.720
university) Mohmed Fathy Arterial cBp 880 0.984
Mansours University —_ Reasidantial 815 1.065
Gomhoria (going | Railway Bridge Two- way Rursi 920 1.183
to university) | Randobiou divided cap 820 0.422
Mohmed Fathy Artarial c.8D aan 0.1
Mansoura University —_ Residential 8138 0.626
Mashays One- way Rural 920 0.799

Table (8) :Percentage of the different modes running along Gomhoria street during

__peak howr
Transport mode Public Buses Shared Taxies cars & Taxies
Traffic volume 115 870 1850
Occupancy rate 16.8 7.6 47
No. of passengers 1809 6812 3780
Percentage (passengers) 15.52 .. 53.75 30.73
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31.5. Traffic noise

The measurements conducted on Gomboris street in Mansours city mmdicated that maffic
generated noise at this heavily traveled street were found considerably high and exceeded the
permissible standard vahies, The santple noise level measurements showed that traffic - generated
noise levels ranged from 87 to 94 dBA with absolute maximmm of 100 dBA Noisiness of this
street due to the continmous increase of traffic volumes on the Gomboria street will be more
harmful for both living hwnan and the whole environment [ 4].

3.6 Survey results

Inspection of the results obtained from data collection procedure showed that there isa
considersble deficiency in state owned public buses m both oumbers and productivity. Only
15.52% of the total oumber of passengers along Gomboria sireet was carried by public buses,
while 84,48% was camried by shared taxies, metered taxies and private cars as shown in table (8).

Also, as regard to maffic cormposition, analysiy of the different transport modes percentages as
presented i Table (5) indicates that private cars and taxies represent a high values compared
with all other transport modes, The private cars and taxies percentages amount to 61.14% and
61.10% along both directions of Gomhoria street while shared taxi percentage emounts 34.32%
and 34.18% along both directions of the same street. On the other hand, percentage of public
buses (i both direction) represent low values (amount to 4.54% and 4.72%) compared with
shared taxies, private cars and taxies.

A single road lane cen carry 300 to 600 cer My, representing perhaps 1000 to 1200
passenger [8]. Using the observed occupancy rate given i table (8), approxamately 160 shared
texies or 72 public buses using a very low occupancy rate for buses . If public buses were fully
loaded (e.g. 50 passenger / bus ) only 24 buses would have been required to carry the same
munber of passengers . This gives advamtage 1o the use of public buses in Mansoura city .

It should be noted that the increasmg number of taxies and shared taxies cause serious traffic
problems on Gomhoria street and also most of the city streets duc to :

a, Lack of arcas required as terminal stations speciaily m the valuable roed space.

b, The shared taxies have a relatively low passenger carrying capacity as well as they take
up 8 high proportion of the road space.

c. Large number of shared taxies adversely affect the level of service smce n most cases
(traffic volume/road capscity) ratios incresse and a high level of congestion is reached
as currently observed in  Gomboria stree¢ (see Table 7),

Also, Table (6) shows the resulis of running speed in Km/hour for different modes of mansport
during different time periods as @ result of feld surveys. It can be concluded from Table {6} that
the sverage nmuming speed for the direction leading to university was 14.8 Kmvhour, 16.8
Knvhour, and 20.3 Knvhour for a public bus, shared taxi and private car respectively.

For the other direction, the average running speed were 12.25 Km/hour, 12.42 Konvhour and
17.37 Km/our for a public bus, shared taxi and private car respectively. It should be mantioned
that the running speed for public transport modes on Gomhoria street was 12- 17 Km/hour
during the peak periods which is relatively low in such area types. This low speed problem is due
1o traffic congestions created from excessive mumber of shared taxies and private cars.
Limintation of shared taxies and private cars use along Gomhoria street would give an advantage
for the use of public bus transportstion facility, especially during peak hours..



C. 48 Mahmoud El-Shourbagy
4. The potantial role of public transport

Several effectiveness messures could be taken for improving public transport role in Egypt.
These measures aim st improving the accessibility to the transport mode , ite reliabikity ( iLe.
number of buses taking x miputes longer than schedule ), its comfort, its convenience { Le.
stop spacing, number of transfer, route directness, and hours of service ), and its safety which can
be measured by the number of accidents ~veh.km.

Also, to realize the coordinate between different tramsport modes, two conditions mmst be
ev~mined. First, the sidewnlk should be wide encugh to accommodate waiting passengers and
sllow easy passage for other pedestrians. Second, transport mode ( bus as example }stop bays
should be designed. Bus-stop bays are particularly usefisl on street with one lane / direction where
stopping in a driving lane causes major delays and disruption of traffic flow.

After analyzing the obtained survey resuite for selected corridor study in Mansoura city, the
next stage was to idemtify potential solution and some traffic management measures. These
measares can be utilized to improve the efficiency of public busses transport in Mansoura ciry,
specially in congested sireets such as Gomhoria street, These measures are :

1. On Gomhoris street, the one-way system over some sections was suggested, especially in
university direction in order to relieve congestion and improve the level of service by
reducing the v/c ratios.

2. Provision of bus-bays along GGomhoria street, which would decrease traffic interruption
and increase the practical capacity of the street..

3. Sidewnlk should be wide enough to accommodate waiting passengers and allow easy
passage for other pedestrimms.

4. The traffic reguistions sud rules should be stricaly enforced regarding parking and other
drivers aggressive and bad behavior.

5. B of some vehicles types such as animal-driven cars and other slow motion vehicles
should be applied.

6. Relocating bus stops, especially at congested locations
7. The bus drivers ghould adheare to the schedule set by public buses authority.

At the same number of passengers and according to occupancy rete given i table (8), reducing
the percentage of shared taxies snd private cars vohanes only 20%, the traffic volume along
Gomhoria street woald be decressed to reach 20%. In respone to that, value of (v/c) along the
mentioned corridor would be also decressed to reach & value of 0.8 instead of 1.065, feeding to
an increase in serviciability level to (D) - E} instead of (F). ( see Table 7).

As regard to the new Nile bridge nearby the umiversity, it should be utilized to relieve the
growing traffic demand on Gomhoris street which will evestually results m severe traffic
congestions. Alo more degradation in the level of service and environmental conditiony will
eventally be expected in the near fiture. Therefore, the policies ghould be directed to encourage
the people to use the public bus transport, especially in Gomhoria street and other congested
gtreets.

Although the above measures are drawn based on data for Mansours, yet they generally apply
to cities of similar character in Egypt.
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5. Concluding Remarka

This paper studied the possibility of using public bus and improve the efficiency of bus
transport, especially in middle sizs cities with its high traffic problems. Gomhoria sireet in
Mansoura city is laken as case study.

Based on our apalysis, it c¢an be concluded that, shared taxics, private cars and taxdes
increased congestion on Mansoura city, especially on Gomboria street. It suffered from
severe waffic problems during peak hoyrs. However, the bus system would remain free
fiom congestion at all times than other vehicles. Also, the main results can be concluded as
follows:-

1- The average running speed for all modes of transport which running along Gornhoria
sireet during peak hour for both direction fluctuated hetween 14.48 knvhr and 20.25
kovhr.

2- Most of speed levels are below 25 km/hr.

3- Percentage of public buses in both direction represent low values ( amownt to 4.54%
and 4.62% ) compered with shared taxies and private cars.

4- The level of service and {v/c) racios on many sections of Gomhoria street in Mansoura
city, would he exceeded the critical value of (v/c).

$- According to the survey results obtained, mvestigation of using public bus and taking
some of wraffic mansgement to improve the efficieney of bus ranspont are necessary
to releive the traffic congestion of the study street. Therefore, the efficiency of the
transport system as & whole would be raised by giving buses priority over other
vehicles. Thisis because buses normally carry more people than other vehicles.
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