d_uaigl) 41

sl dasigl) and

daa oA aladiady Aadtieal) g el g )9 al) alad J¥) anls A o
Juagall ddpda (A juu¥) cailad) (e cileUall i jlasall

g pais Aloyy
S daaa (g diga
o
sl nala [ Auatigh AiS (s
Dlualgay @b [ dvisal) dudigh agle (A piiwalall Balgd o clllia (e g Ay
iyl

A sene ) Jle Fallae s

—» 1441 [ daal) 52020 [ o



e e al Gl AGE aal) el (ggue 2Ty (gal) allsll anis dal e
Gsey ol Aihie Wyl ey plaill Ghladl ) Jier @illy deasall dute o V) il
g5 Ay yall 89,000 cllsh 8 s e (53550 p3) a (Bhliall 038 bt tum Cijladll ay al
Toas by Aladl (e A S L Adlad) AulKud) 28BN D) dilaaYl Dl Las slalid) S
&b g lually Cldglly alaay¥) 55 dhaally Ghliall 038 (8 dyygsall JSLAAI) dallae (ajad 8)skiieg
Dyeally LAY digs dlens Tan il 138 8 clshd sac g Lol & AUSaR s3a daly ,cla)l) iy
& G cladalilly chsally dygsall aaliall et llg duygpell A8 sl S 285l sl
Lyg yall lilll paad A panall A€5all Aoyl Craddiad 389 Ayl dadaia (e UL gan dilany sl
LS Lol (s dpgsall 236Ny (595l Olialls depull (ia duhall dahie ana daygsall alaliall
led Chaal) dacy lgayes phaliall Jlshl Liacaially adaliall o3¢l duanigl) clilyl) 28lS a0 (ga
Glilee lgallsi 3 bl 8IS Ay @lyoally aladalinl] &) sally Lawrigh clilall AIS 24 @liiSy
oS gl sl 5 Lelgany ULl Ags Llee e Al 030 & Jlaill Lo daa) )l olae
dasyess 428 o olacly Ayl dabie Alsadiall 23S AN (gine o UL o3a Jilas aDIA e
Al 5 Gus Al dilaie Gaca dadlglly ciladalinlly culygally Ay pal) adalall A81SY Aeoild) (ggiadl
sy (s daesdll aball o el I d8LYL (Dijkstra) dsei)lsd daesd gl daend) 44
& LS.(2019-2020) 40 L) 8 dadpal) diaia (e lgran @ ) ULall Qs ddee (g gy
Uasadiag ehia malin daulgy duhyall dilhie Geua ciladaliilly culygall Lalddl clibull 48 Jalas
g lly clakaliil) glsl 23T Jola panaty (53ly (SIDRA-2010) zalie sts ygsall dwdia Jlecy
(HCM-2010)S15e¥1 Gleial Qs 3 5)5S30) Golall e lalae

bl Jabas ey Jo¥) (gsimeall Clagnlisn o) Ciligice Baay il bl didasll dalye
sl ity Oyl ddandsy (2020-2019) Zahal) L Jo Allg sl 3all duhall dilasal
LSl L s o S ) hleall il sl &5 Gus (Minimum Path) (3sV1 (5554l
ASs A el saal) Ghlie dija gl dygyall ASAN B chais o) Glseas 6 ehal s
g pall Sl dendl) (ggiaal sl Jlall adly Jics dlasall s2a o Cus Lgd Jslall aladly )Ll
A

(Capacity- cuglal abulsy Con aili i) didee o S polind) f Aol dalll Ll

@l Gl Alsyal Joeaglly okl e Gall el e LSl Cigiy aie ae Restrain)
Gl aall Als golial Bylal) A Gen LSl b i o (See Al Sbleadd) uadl sy



Anllae DA o (e Al Jslall 5l cilagsjliodl (sas) Gyl 038 Sy Jo¥) syl b Cabieg)
gyl AGAL Jaalal) JI8)

Ligie sad Dol 6%  Apews 33T 5 38 V) Bpeadll Aadiicedd) (o Auasl ) dlayell Zucally W
ddee Cag Cm GIEN gl o ied illg (2020-2025) Lbiise Cgics dsad Baaly GLSall
Lply Jg¥1 gall Geani Allg dsjall sdgl el & Al dae)lsal) dlaclsy cblball Jalanl)
Jaloe s Aaaall (gginnn (sSem a€ Ul oy i) dulee (e ) 138 o Gua ( Minimum Path)
sy Al ACEA) anng Jldier Ly dibiiee Clgin duad 558 20 $AY) (gl Gliall
Aabyall Bkt (s dug yall A0l 4l G peies (535 Aliiisal) A0ED) 3 aal



Abstract

To assess the traffic reality and determine the true level of service of the
road network for an important part of the left side of the city of Mosul, which
represents the largest commercial areas, most notably the Al-Zuhor area, Al-
Muthanna Market and Al-Masaref neighborhood. As these areas suffer from very
high traffic congestion at peak traffic times as they are the most attractive areas for
trips in addition to the high population density in it, it was necessary to find a
modern and sophisticated method to deal with traffic problems in these areas
represented by the large number of congestion, stops and loss at the time of trips.
To solve this problem several steps were followed in this research, starting with the
process of preparing maps, aerial images and coding for all parts of the traffic
network. Which includes traffic sections, roundabouts and intersections. The
process of data collection was started from the study area, and the mobile vehicle
method was used to collect traffic data for traffic sections within the study area,
such as speed, traffic flow, traffic density and delay time in it, as well as taking all
engineering and traffic data like width and length and the number of lanes, and
configuration of all data required by the numbers operations of the algorithm
required for analysis in this study. After the process of preparing and scheduling
the data, a program was built through which this data could be analyzed at the level
of the entire network included in the study area and to give accurate and fast values
for the level of service for all traffic sections, roundabouts and intersections located
within the study area. The Python programming language was used to program the
algorithm (Dijkstra) in addition to many of the sub-programs, which in turn speed
up the process of analyzing the data collected from the study area in the current
year (2019-2020). All data on roundabouts and intersections within the study area
were also analyzed by an advanced program specialized in traffic engineering
work, like the SIDRA-2010 program. Which includes solutions for all types of
intersections and roundabouts, depending on the methods mentioned in the
American Comprehension Manual (HCM-2010).

The data analysis stages were in several levels or scenarios. The first level
includes data analysis for the study area in the current period, which represents the
year of the study (2019-2020) by two main methods of first traffic (Minimum
Path), where the shortest paths that wvehicles travel without making any
improvements or changes in the traffic network to know the areas of traffic deficit
in the road network and find solutions for them, as this stage represents the real
status of the service level of the current traffic network.

As for the second level or the second scenario of the analysis process, it was
carried out using the (Capacity-Restrain) method with preventing vehicles from



parking on the right part of the road and reaching the traffic balance stage to find
the shortest paths in which vehicles could travel within the road network to avoid
the state of disability that was discovered in the first scenario, this method
represents one of the scenarios or solutions through which the defect of the traffic
network can be addressed.

As for the strategic phase, i.e. the future for the short term, 6% was taken as an
annual growth rate for vehicles for a future five years (2020-2025), which is
considered the third scenario. The data analysis process was carried out by the
algorithm that was built for this phase, which includes the first part in a way (
Minimum Path) as this part of the analysis shows how the level of service and
other traffic flow factors will be after a five-year period later and predicts the
amount and size of the future congestion and the locations of deficiencies in the
future network that the traffic network will be exposed to within the area of the
study.
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