\////Q_s

An-Najah National University

Faculty of Graduate Studies

The Use of Trafiic Assignment Modeling Techrique in
Evaluating & Testing Transportation Policies and Projects
~ Nablus City : Case Study

Bania Mustafa Darwish Doulel

Supervisor

Dr.Sameer A. Abu-Tlisheh

Submniitted In Partinl Fulfillment Of The Requirements For The
Depree Of Master Of Science in Civil Engineerirg, Faculty of
Graduate Studies , An-Najah Nationa! University , Nablus , Palestine.

-

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



z
_ 0 %

-0 &
-

An - Najah National University

* Faculty of Graduate Studies

The Use of Traffic Assignment Modeling Technique in
Evaluating & Testing Transportation Policies and Projects
Nablus City : Case Study :

By
Rania Mostafa Darwish Douleh

This Thesis was defended successfally on 23/4/2000 and approved by:

Committee member

Sigoature
1.- Dr. Sameer A. Abu-Eisheh (Supervisor) 7 L
Associate Professor of Civil Engineering S ABL Ty
2- Dr. Khaled Zeldan . (External Examiner) A== ~
Ministry of Planning and International Cooperation ‘ -

3-Dr.Osama Abaza {Member) 4_—/,—\
Assistant Professor of Civil Engineering %,_M
(
4- Dr. Khaled Al-Sahili { Member) %MJ

Assistant Professor of Civil Engineering

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



J()A\)‘

LR wA e lize G s el o a3 o d)

Léj e L_:Jd\b x‘c).\d»‘-\.a«_} QJ‘” Mé—c’w{/uﬂgﬂ

L,j.,s/':"-“" ........................................................ JJM\QMJ‘ @ﬂ.u‘él

st) N e e L)}xs’i qu\/u w&\jo u&e‘ (/‘”Jl

Mwﬁw/&uﬂk LU

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



iy S

Lt Jo g Bgilat s ol 40 ) g Lalyd ¥y el Lan ]
IS bl daalb lseias il el B 15k s el

LU N Ry PH TS TN ;20 el B 20

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- "

Aadia

(m_.:A‘J'J‘l L,_t.s:-‘j.-;‘_;.z.u .'J:.‘_s..!f; E\TALL“JE_E;LLLA.H d_g 1@‘.43.4‘_)_93&_\.4\4.‘:-‘4.411 &LLSL_ULL\

(g2 4.___9_}.3_9.“:3 . Y (_‘51 L:,,_ﬂ eV Cpg AL ¥ u‘ Giag pudh ) _peinSy dlalSia Baa oS

cGatuaall

(_5_.3 L..._..l:\.l..l Y'Y \,5_!_‘._9.! (_a.ﬂ L_J‘._A.A.u_g L...LA.LA"}A.“ tu::_j R.ﬁ::.d‘i M.u.u ‘;L-..“ ta.a_,.“
l LS U_)_v‘_j ‘LL’L& 3 ;-'\.Lﬂb..n\” ‘m.:LmYl aLr\...'l t...u‘_}:; 458 {.53 _)_,lzull A.a..u..\ &Ua.ﬂ'l

(o e 85 o ey Bade Jaual o 539 505 Aadduy dassan A0a3 A5y 350 a0

Sl skl Yl e Jlae f skt ke

lgmtalad apen (ol Cuia 8 AN 3l e Cile 8 plandd e LS 5 bl Aas
R el i 4R 2 sl e 3d Ay (1067 aled) dia LA i) SNEAY) U8 Cpa Ay sl
KNP, - CR PRV I TR Y PRI I K TR S R Wity WU USRS S I I PSS
i :

5..__._;‘..:._9";&‘.\‘ Wi & .m. ,‘#1_):.11 PRYY ..'!‘3.:1 ‘1 _).JLI ..3_9 ‘ij.a.l‘ L,’_. ;_5__)3_)&\ ‘aU:ul\ U_.u_-._l]

T i -
obee Vg Aenil)  danlil (saleat@Y) Gudaall 5 bl sall $ ) 555 (ubils dpals

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



sand) Auagis
kil arand 138 pa (Bl il Oedandd (e 6 (gaa) 9 bl Al jlaal 5l
Gabra (o8l Apaal ) <l Azl Ot (B inall Clepsiall g (5 5l o gus dibia
by zila gladiad & Q. GHkll slae o pull Ganadty Gladl G le
o Fm 5 pall AiRAY Ly y g sall B Uy e cBla A ghiae ilan Jal (e dadiie
el s Aaaal B Gk A0S Helae o A shadl o3 erass Jal (e @lld g dnadd

AlSiall o A

L.‘?A——-‘J TransC AD L-A;Lnabnﬂd_}mﬂ'l.kﬂa: “‘ﬁucu.a.:;_mﬂ c.el_:_).x“ ‘aha_m‘r-u

R T——
R A

L psonll Slaslealh pen JAd &5 Cua GIS 481 jrall Cla sl Al o Lulad s

i

:"-":U_E.)A't‘s’ :Lﬂ.\...__.ﬂi f\._gl_.\ ‘:\_"._m.aﬂ LL:L:.LLE:I O _).uS e u_lr_ E:-)J&“’ ,_g_)_g_).ejl Saall Fie

-

I RVEY Jajl UmL.m.n A< S Jlay A LS Anad ¢ el AbEal 5 Al
Sl 2 3ol e e n JSV iy el g By el Al (e el e 284800
laal s € oa Uy sl 0 el a_ajam. el ila el 030 (_m.; e 3 N
LAY e 2y AiiAal A3 o 3al o 38 ghiadl 038 (osads e Al 4
gliid et a5 008 2015 aladl & A dSuall g el planly sinl 8 A8 ghiaal 03g
ol g s el Jmal oSl a,.aj:,.u'a_w,as JSUi a2l Ay y g ye Jaked s3e and
al il 5 R a@% el A& LAY o3a o) Ailise sl gl poiag e il

AT Lfl; C‘-):él LJS (_5_5').3.3 L"_I'l_j_‘._l.n

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Gial) 1
Croadll (e A adia clhely J Y eailh o iy o gead Asad o paiall Sl oSy
ot andting Gl Jleel ey ol e ce Ja g0 elhe ) Al dlingiag
DL PRI L B S L WU - PPRLE W P RLIPERRE - CL L SO g

a8 s d) Al Rngiddl e ol e GO Jeail (5 gy g il 3 aial

2y il g 48000 5 (2 3 gatl] Al A Joaidy 438 ad Y Jeail) L

zasaiiln A Bl At 5 cilalleall Gualad duadl cpas Lgubd o adall 23 g0l

ST B ) SOR [P W TPINEVER PG [RCT- 1A Ik PRV A TCNA I LG R [ IR
sty 2 leda JS 550y ASaadl Jbsdl Ll aa g el L Y AdFiadl cdbgdasl

Cila gl Y BLYG Gl iy Jlel bl Jeadll (adly

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



I

V.

TABLE OF CONTENTS

ABRSTRACT .o, et et en e a i eans :
L ST CF TABLES ittt it e et e b er e e reenr e ra e neae i
L ST OF MA RS i e st e e et neaes ii
L ST OF TIGURE S ettt et v e e s aen s asses iii
INTRODUCTION....cvveeiienen, peeenes P PO RP PP 1
1.1 Background....... ettt eareeteneeereneettreeaaraneatareaaraanaeraranes 1
1.2 Problem Statement and Study Objectives........cooooceeeninin. 2
1.3 Study APProach. i 3
1.4 R A = F PP 4
1.5 a3 sTol s 4 0101437 L TSP STOP PPNt 7
LITERATUTRE REVIEW . e e e 9
2.1 L1} (eTa Eetd Lo DU 9
© 2.2 Traffic Assignment. ..o oriiiiiioiiieiiienierennns P 10
2.2.1  Ali-or-Nothing Assignment.....c.ocvivrviirnnenniriiirrenen 10
222  Capacity Restraint Assignment,........cveevreveriennerrnennns 12
223 User-Equilibrium Assignment........oveevivvuneiinicaninann 14
2.2.4  Stochastic User Equilibrium Assignment................... 15
2.2.5  System Optimization Assignment..........ccceveveivenennn. 16
2.3 Orizin-Destination Matrix Estimation.........ccoociiiiiinnns 17
2.3.1  Entropy Maximization Method............coooiiiiniinani 18
23.2 - Single Path Matrix Estimation (SPME) Method........... 19
2.3.3  Muitiple Path Matrix Estimation (MPME) Method....... 19
.4 Travel Forecasting. oo e 20
2.5 Transyportztion Policies. oo 22
2.6 Case StUBICS. . teiiiii ittt e e 23
2.6.1  Long Range Transportation Plan For Saginaw County in
USA.ieeiiienenn et ee et e e ee e RS 24
2.6.2  Traffic System Management For Nablus City.............. 25
2.€.3  Traffic Assessment Study For Nablus City Center......... 28
2.6.4  Mumicipal Geographic Information System................ 30
2.0.5 - Greater Amman Comprehensive Development Plan...... 31
METH DO OGO ittt e re st e e e ananaeees 33
3 Infroduction. ..o 33
32 Stochastic User Equilibrium For Assignment..............c..oil 34
i3 The O-D Matrix Estimation Model.........cocoeviiioininnn. 37
3.3.1  The Multiple Path Matrix Estimation (MPME) Method.. 38
332  Some Characteristics of the MPME ........................ 40
INPUT REGUIREMENT S e e e 42
4.1 Introduction....co.ooiiiiiiiii F . 42
4.2 Network SYStem. ,uum e ee s JRpe 3 ..... 42
42.1  Network Building For Nablus City...... § PSR IE M
422 Links Attributes. ..o e 45

423 Zoning System....oiiiiiieiiiiiiir e 54

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



VI

VIL.

424 Centrold Connectors. . oot ir e tirivirererererneaneetsnnraeneaenes 59

4.3 Traffic COUNS. e e enee 59
4.4 C-D Trip MatriX..cooiiieree i ecree e eer e e 64
4.5 Required Setngs. ..o oot it iieieieiiiei et cce e ene e e nes 65
MODREL IMPLEMENTATION. ...ttt eecaearea s 67
5.1 | F3e dnTe 11 1o o) « DO U 67
52 The Estimation of O-D matrix and Results.............ccevvvenininen, 67
53 Estimation of Traffic Flow Pattern...........coovvvviviviiinininrnnnnns 69
54 Network Performance Measures.......c..vvvvieeviieiniineiinnenenenen 77
5.5 Calibration of Traffic Assignment.........ccoooviiiiviniiiiiininennnnn. 80
5.5.1  Location of Zone Connector......evvvvvvverivnnrenrnnennin.. 80
5.5.2  Number of Zone Connector........cocvvvvririerivieninennnnn 81
5.5.3  Location of Zone Centroid........coceivviviiiiiiiinianann, 82
554 Tum Penalties...oiiiviiiiiiiir e 82
5.6 L T 1o U 83
FUTURE TRAVELDEMAND. ...t aee 86
6.1 IDTOAUCHION. . et vn e vt e e e s b e en et e 86
6.2 Future Demand and Supply. oo ervens 87
6.3 Ferecasting Future Travel Demand........cocoveiniiiiininnn., 87
6.4 Futire SCenarios. vt e e e e 89
6.4.1  Scenario 1: Do-Nothing....ccccooiiiiiiiiiiiiiie, 9:
6.4.2  Scenario 2: Opening New Streets and Improving
L6 FoT: 113 1 PSR 99
6.4.3 - Scenario 3: Suggested Overpass......ccoveivieeiniinennnnen. 108
6.4.4  Scenario 4: City Center Closure......oooviiineiiiivninennn 125
6.5 Comparison Among Transportation Scenarios .......covevvuvnernnnn. 138
SUMMARY AND CONCLUSIONS. e 140
REFERENCES
APPENDICES

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



4.1
4.2

31

5.2
5.3
5.4
6.1
6.2
6.3
6.4
6.3
6.6
6.7

o
Jels

6.9

€.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

LIST OF TABLES

i

Caracity Vainss For Specific Street’s Cross-Sections.................... 51
Traffic Zones Properties. ..ot a e 57
Existirrg and Predicted Traffic Flow at Specific Streets .................. 70
VD RANEES e ettt ittt e e e et e e e e e 78
Existing Tiaffic Conditions Model Output.....ooovvviviiiiiiiiniiinnns 79
MNumber of Links with Different v/c Ratios........coovvveviininineninenne. 79
Future Traffic Conditions Output for Scenariol......o.oovvvviniininneen. 97
Number of Lirks with Different v/c Ratios......c.cooovviiiiininiininne. 97
Improved Capacity at Existing Traffic Signals.....................oeis. 101
Faturs Traffic Conditions Output for Scenario2.....cvvvevnvnininenennn.. 106
Number of Links with Different v/¢ Ratios.....cocovveveiiiiiiiiiininnnn, 106
Capncity for Linke with Suggested Additional Traffic Signals......... 109
Futurs Traffic Conditions Qutput for Scenario3A..........cocvvevvenenes 119
Fature Traffic Conditions Output for Scenario3B..........ccoceeveninin, 119
Future Traffic Conditions Output for Scenario 3C.......coevivvinininnnns 119
Number of Links with Different v/c Ratios for Scenario 3A........... 120
Number of Links with Different v/c Ratios for Scenario 3B............ 120
Number of Links with Different v/c Ratios for Scenario 3C............ 121
eture Traffic Conditions Qutput for Scenario 4A.......ooveveenennn... 136
Futurs Traffic Conditions Output for Scenario 4B.......oooveviievininns 136

MNusmiber of Links with Different v/c Ratios for Scenario 4A............ 137
MNumber of Links with Different v/c Ratios for Scenario 4B............ 137
Comrparison Between all Scenarics.....oovvvvvieiiiiiiiiviiiiiieea, 139

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



4.1
4.2
43
4.4
4.5
4.6
4.7

F
e

5.2
3.3
5.4
c.1

6.2

.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10
6.11
€.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21
6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29

LIST OF MAPS
Network Street Classiication...ocoivivvei e e e, 47
Network Topoiogy..ccvvvviveennnns ettt et et e e e, 49
Network Dicection of FlowW. vt e, 50
Mablus City Master Plan........coooviiiiiiiiie e 55
0 o8 e e) o T U 60
A0 Tl O o T Lot T (o} - SO 61
Counted Tt erS O IONS. .ot ie ettt er it tee et eesevae i ens 63
Existing Transportation NetWork.....covuieriiiir i e v e enennes 72
Predict2d Traffic Flow Volumes for Existing Conditions.................... 73
EXieting Traflie TloW. et 74
V/e Ratios for Existing Conditions. ... iniieesieieion e ieeernannanns 85
External and Inteinal Traffic Zones..coooviviriieeee e, 20
Transportatinn Hetwork for Scenario 1....o..ovviveeiiiiiiniciinireena 93
Predicted Traffic Flow Assignment for Scenario I....ovvvvveeenvnvnnnnn... 95
Predicted Traffic Flow Assignment for Scenario L..o.oooiveiivnininnnnnn... 96
Ve Ratio for SCenariol. vt e 98
Transportaticn Network For Scenario 2...vvviieienieniinnienennns, DORI 100
Svggested New Traffic Signals Locations...........ccivvviieniiniinvinnnnnen. 102
Predictzd Traffic Flow for SCenario 2o oo ee e ieeeeeeeverieneenannnns 104
Predicted Traffic Flow for Scenario 2. ....oevevreeieeeeieeeeeoesvnanins 105
V7 Batio £or Seenario 2. ..ttt 106
Transporiation Matwork For Scenario 3........coooiiviiviiiiee. 109
Transportation Network for Scenario 3C......ovvviviiiiiiiiiiiiieeeeean 112
Predictad Traffic Flow for Scenario 3A. i iiiiiieeiiieiiieeeeneesenranenns 113
Predicted Traffic Flow for Scenario 3A. vt v e ieranenannens 114
Predicted Traffic Flow for Scenario 3B...iviveiee i e eeeeieeieneennn 115
Predicted Traffic Flow for SCenatio 3B .. it cererenerinnsveraneenn 116
Predicted Traffic Flow for Scenario 3C...coovvviviiriieiieeeieieeieeainins 117
Predicted Traffic Flow for Scenario 3C. . vviiririiiiiiiec e, 118
V/c Ratio for Seenario 3A .. it teereeerae e rerenernenens 122
Ve Ratio For SCenario 3B . vttt e riarstestieaneanraranenseneaseas 123
Ve Ratio for SCenario 3C . vttt ttrteeereeaereneesensarensann 124
Central Business DSt Area...uniiiriiiiiriiietiieiieesraranrerseenneaeenes 127
Transportation Network for Scenario 4......cccoviiiiiiiiiiininiiiiieenn, 128
Predicted Traffic Flow for Scenario 4A. .o oo i iieeeneranrvansens 130
Predicted Traffic Flow for Scenario dA.....oovveiieiiiiiiiie e civerneens 131
Predicted Traffic Flow for Scenario 4B, ovviiiiiii i ciceeennennnens 132
Predicted Traffic Flow for Scenario 4B...ovvveieiiiiiiiieeeiieianeenns 133
Ve Ratio for SCenario 4A ot e et bt e e an e 134
Vi Ratio for SCenario B .. en e et vneaeanns 135

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



LIST OF FIGURES

1.1 Nablus City with Respect to Other Cities 6

4.1 Different Streets Cross-Sections. .o irvereveiiviinerrersnreceerneerennns 52
5.1a  Existing and Expected Traffic Flow Comparison ...........ccovieinnn. 75
5.1b  Existing and Expected Traffic Flow Comparison .........c.c.cceveeunne... 76

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Chapter One

INTRCDUCTION

1.1 Backevesnd

Transportation is a key sector in industrialized as well as developing
countries. Aithough the level of technology in transportation varies
and the neads and demands are expressed differently, the movement of
people and geods is essential for human activities and production.
Therefore, transportation has to be treated as an integral and basic

component of any comprehensive development plan.

The existing underdeveloped transportation infrastructure and poor
transportation services provided in Palestine are inadequate to satisfy
both the current and increasing demand for transportation and to
facilitate the socio-economic development. Lack of proper
transportation infrastructure facilities and services can be an obstacle
to the development of the various economic sectors and may hinder
the entire development efforts. However, the provision of proper
transportation system is also an essential pre-requisite condition for

development.
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Nablus City, as the other cities in Palestine, suffered from the
constrains imposed on its development by the Israelis since the
military occupation in 1967’. As a .result, during that period no
systematic transportation planning, nor sufficient investment in the
tranzportation infrastructure Vlvas observed. Therefore, there is an
essential need for appropriate transportation planning practices in
order to develop sound transportation plans capable of providing the

base for adequate transportation infrastructure and services aiming to

assist in satisfying the increasing demand for transportation.

1.2 Problem Statement and Study Obiectives

Beacause ef the anticipated rapid development in the urban area of
Nablus City, and because of the need to plan for new land uses and the
trangportation systems; it is intended to deal with scientific approaches
for modeling and simulating the existing and future transportation
network. There is a lack of use of scicntific approaches and models
that deal with origin-destination trip matrices, and the choice of routes
by trip mzkers. Therefore, this study deals with these approaches to
develop a procedure that enables planners to test and evaluate

transportation policies, projects, or plans.
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Another related problem which is dealt with in the research, is the lack
of use of scientific approaches and models in testing, evaluating, and
comparing the impacts of various future land-use growth scenarios or

transportation policies on the transportation network.

1.3 The Study Anproach

Since the scientific methods are the tools for proper planning, the
estimation of origin-destination trip matrix and traffic assignment are
the basic methods that will be studied, discussed and utilized in the
research. Stochastic User Equilibrium assignment, is the method used
for traffic assignment processes, while the multiple path matrix
estimation is uszd for the estimation of origin-destination trip matrix.
These methods give acceptable simulation for the travel behavior and
travel patterns, where an equilibrivm condition in the traffic flow

paftern over the street network is observed.

A GIS based computer software, TransCAD, is used in this research.
TransCAD is a powerful tool for transportation planners in terms of
GIS support for planning and modeling. Traffic assignment and
crigin-destination irip matrix estimation are parts of the transportation

planning demand module in TransCAD.
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When the physical and operational characteristics of the links and

nedes of the transportation network are defined, and the origin-

destination trip matrix is estimated, the simulation for the existing
traffic conditions could bé madei Such simulation is very helpful in
understanding the current ﬂovs} patterns and forming a basis for
predicting future {low conditions in the network. This enables planner

to test and evaluate the effect of transportation improvements or

policies.

For the future traffic conditions, and because of the limited data
available, assumptions for the expected traffic growth are made in
order to predict the future travel demand. Different scenarios are

tested, which will help the planner to decide on the best future

alternative by compearing it with other altematives.

1.4 Study Area

Nablus City is taken as a case study to perform the research. The city
of Nablus is located 60 km north of Jerusalem at an altitude between

600 and 8G0 m above sea level. Nablus is the economic capital of the

Palestinian territories. It is located in the center of the northern part of

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



the West Bank, where a number of major roads intersect. The City

with more than 150,000 inhabitants is as considered one of the largest
cities in Palestine. The location of the city with respect to other cities
in the Palestinian territories is shown in Figure (1.1).

The spatial shape of the city is influenced by its location in a valley
between two steep mountains rising up to about 1000 m above sea
level. This topological nature concentrates commercial activities and
traffic streams in the valley and limits the northern and southern

extensions of the city.

Wzblus is a main and important site of employment and schooling
oppartunities, and is 2 seat of governmental and military institutions.
These active institutions and offices, along with the active commercial
community, result in a hi‘gh traffic flows on the limited capacity of

read network elements.

The current condition of the transportation‘ system in the City is quite
acceptable, since there are always traffic and road infrastructure
improvements implemented by the Municipality. Recently, challenges
have evolved, which are reflected on the urban restructuring, such as

planning to construct overpasses and malls, and implementing more
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Figure (1.1) Nablus City with Respect to Other Cities
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traffic control measures such as traffic signals, controlling parking,
and changing traffic circulation. Such challenges require a long-term

integrated planning of land use and transportation.

1.5 Renort OQutline

This report is composed of seven chapters. The first chapter introduces
the research which contains the background of the transportation
conditions and the need for the research, as well as an introduction to
study arca and methodology. Chapter Two deals with literature review
where a brief discussion of some traffic assignment methods, origin-
destination estimation techniques, as well as some other reports

concerning case studies are presented.

The mecthodology for both traffic assignment and O-D estimation
matrix is discussed in Chapter Three. The input requirements for the
study are explained in Chapter Four. Chapter Five presents the model
implementation where the simulation of the existing traffic conditions

and proper calibraticns are made.
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The predicted traffic flow pattern for different number of scenarios
and the azsociated analyses are discussed in Chapter Six. Finally,

summary and recommendations are presented in the Chapter Seven.
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Chapter Two

LITERATURE REVIEW

2.1 Introduction

Traffic assignment is a key element in the urban travel demand
forecasting process. Traffic assignment models can predict the
network flows that are associated with future planning scenarios and
generate estimates of the link travel times and related attributes. These
are considered as the basis for evaluating and testing various
transportation policies or alternatives. Historically, a wide variety of
traffic assignment models have beeﬁ developed and applied. In the
following scctions a brief explanation of some of the assignment
methods will be presented, these are all-or-nothing, capacity restraint,

user-equilibrium and system optimization.

The methods of estimating trip matrices are also presented. These are
used to obtain origin-destination trip matrices (O-D) from existing
traffic counts, where time and budget are constrains that make the

tmilding of O-D matrix a difficult process.
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In addition, a number of case studies are presented which describe the
application of the traffic assignment technique in testing different

transportation policies and strategies in a number of cities around the

world.

2.2 Traffic Assiecnment

Tratfic assignment methods were developed to express the distribution
of traffic fiow between origins and destinations on the routes of a

network. These methods are presented in the following sections.

2.2.1 All-or-Motliing Assisnment

Performing assignment using the all-or-nothing method is a simple
process, one of the first and most widely used algorithms was
developed by Moore (Moore,1957). The minimum time path between
two zone centroids is assigned the total volume of the trip interchange.
The assigned vclumes are accumulated for each link and the total
volume is the accumulation of all individual link volumes for each trip

interchange. This method assumes that there are no congestion effects,
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that all drivers consider the same attributes for route choice and they

perceive and weigh them in the same way.

Moore’s algorithm can be used to calculate minimum paths from each
zone centroid to all other zone centroids. These records of minimum

time paths arz known as trees, due to their graphical similarly to the

plan view of a tree.

The model is unrealistic in that only one path between every O-D pair
is utilized even if there are other paths with the same travel time or
cost. Also, traffic is assigned without consideration for whether or not
there is adequate capacity or heavy congestion. Travel time is a fixed
input and does not vary depending on the congestion on a link.
Therefore, All-or-Nothing assignment does not simulate real traffic

conditions accurately.

The operating speed is not related in any way to the ratio of the
volume carried to the capacity. The method also neglects many
preferences that drivers show for arterial streets when travel time is

close to that of the alternative freeway routing.
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2.2.2 Canpacity Bestraint Assionment

As the all-or-nothing asrsignr‘nent gives no consideration to the
relationship between travel time and flow to a speed-flow relationship,
capacity restraint methods were ldeveloped to consider the interaction
between travel time and ﬂow. Capacity restraint models are

categorized as iterative and incremental.

Many different capacity restraint equations have been developed and
tested. The first method that utilized the capacity restraint concept was
the Toronto method (Irwin and Ven Cube, 1962). However, there are
basic characteristics common to capacity restraint models. They are
typically nonlinear relationships and use the volume-capacity ratio, or
v/, as a common _fﬁctor. The underlying premise of a capacity
restraint model is that the travel time on any link is. related to the
traffic volume on that link. This idea of decreasing travel speeds as
link volumes increase parallels the concept of levels of service (1.OS).
For example; LOS A with low v/c on a link corresponds to higher
vehicle speed and free-flow conditions for vehicles to pass or be
passed reaﬁily, while the lower bound of LOS E (v/c approaching 1.0)
1s generally considered to present capaéity, slower vehicle speeds, and

conditions approaching unstable flow.
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Capacity restraint models and their assignment hierarchy make
intuitive sense. Motorists do not simply continue to choose a route
indiscriminately until capéci!:)“z. has been reached or exceeded. If
logical alternative routes are convenient and travel times are less (and
motorists have knowledge of thelse routes), then trips will be derived
away from the slower and more congested route, to those routes that
are deemed more attractive. The capacity restraint model used in the
Federal Highway Administration (FHWA) computer program is
applied in an iterative manner (FHWA, 1973). The adjustment link
speed and/or its associated travel impedance is computed by using the

capacity restraint function:

T=T,[ 1+ 0.15(v/c)"] | (2.1
where:
T = balance travel time (at which assigned volume can
trave! on a highway segment)
T,= fIree flow travel time
v = assigned volume
¢ = practical capacity
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2.2.3 User-Tquilibrinm Assignment

The user equilibrium approaéh which postulates that trip makers
choose their routes in order to minimize their own individual travel
costs is referred as Wardrop’slﬁrst principle of traffic assignment,
since it was stated by Wardrop (Wardrop, 1952). This principle
assumes that users choose routes in such a way that no individual trip
maker can improve the choice by unilaterally changing routes. Thus,
equilibrium occurs when all trip makers are each on their individual

minimirn-cost path. This occurs when the travel times on all routes

connecting any origin-destination pair are equal.

The demand is distributed over the network so that the travel time
over all the possible used paths connecting each origin and destination
are equal and are less than any other unused paths. If these two
conditions do not hold, drivers would switch to paths of less travel
time, congesting them, and cauSing a new flow pattern to evolve and a
new equilibrium state to be established (LeBlank et al., 1975). Many
algorithms have been developed to solve for user-equilibrium utilizing

different optimizaticn techniques.
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The deterministic user-equilibrium method of route choice analysis
has emerged as a powerful tool for analyzing large-scale urban

transportation networks.

2.2.4 Stochastic User Equilibriim Assignment

As an alternative to the deterministic method, a more realistic
equilibrium meodel was proposed by Daganzo and Sheffi (Daganzo
and Shefii, 1977). The stochastic user equilibrium is a generalization
of the user eguilibrivm concept. If the perceived travel times were
assumed to be entirely accurate, all motorists would perceive the same
travel time and the stochastic user equilibrium would be identical to
the dsterministic user equilibrium. In general,. stochastic user
equilibrium seems to be more realistic since it assumes that travel time

on a link 15 a random variable.

Gtven the O-D trip rates q,,, the stochastic equilibrium conditions can

be characterized by the following equation:

7 f’{rs:' qrs Pkﬂ' (22)
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where PyY is the probability that route k between origin r and

destination s is chosen given a set of measured travel times, t.

At stochastic vser equilibrium, no motorist can improve his or here
perceived travel time by unilatlerally changing routes. This follows
directly from the interpretation of the choice probability as the
probabi]ity that the perceived travel time on the chosen route is the
smallest of all the routes connecting the O-D under consideration. At
stochastic user equilibrium, the measured travel time on all used paths

is not going to be equal,

2.2.5 System Optimization Assisnment

bt

n contrast to user-equilibrium, system optimization considers
Wardrop’s second principle of travel behavior, so that the total travel
time (cost) is minimized for the whole network system (TransCAD,
1994). Systern optimization, which does not guarantee that motorists
choose their routes which minimize their own travel time, is not likely
to simulate the travel behavior of motorists. It is not a real equilibrium
process, since‘some travelers are better off by unilaterally changing

routes.
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2.3 Origin-Destination Matrix Estimation

Traditionaily, crigin-destination trip matrices are estimated by using
comprehensive traffic surveys based on interviews. However, in
recent years, interest in alternative estimation methods has increased.

To reduce the cost of data acquisition, most of these methods are

besed on traffic counts supplemented by some assumptions on road

users route choices. Conventional methods for collecting origin-

destination information from, for example, home or roadside
interviews, tend to be costly, labor intensive, and time disruptive to

the trip makers.

Traflic counts can be seen as the result of combining a trip matrix and

route choice pattern. As such, they provide direct information about
the sum of all origin-destination pairs that use the counted links.
Methods for estimating trip matrices from traffic counts are presented

in the coming sections.
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2.3.1 Entropy Maximization Methed

Entropy-maximizing techniqué have been used as a model-building
tool in urban areas, and in regional and transport planning studies fo.r
many years, particularly after thei work of Wilson (Wilson, 1970). The
entropy-maximizing formalism provides a naive, least biased trip
matrix that is consistent with the information available represented as

constrains to a maximization problem.

The idea was used by Willusmen to derive a model to estimate trip
matrices from traffic counts (Willusmen, 1978). The availability of an
old matrix, or simply a matrix estimated from another study should be
accommodated for some advantages. The entropy-maximizing
formalism seeks to identify the most probable trip matrix consistent
with the information available. If no pridr matrix is available, it can be
teken as unity. In effect, an entfopy maximizing formalism may be
considersd to generate the most likely trip matrix, one that has the
same number of trips in each cell, unless being prevented from

achieving this by constrains.
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2.3.2 Single Path Matrix Fstimation (SPME) Method

The method of Single Path Matrix Estimation (SPME) was originally
formulated by Nielsen, who also suggested the second method,

Multipte Path Matrix Estimation (MPME).

Among other reasons, the method was developed to update an old trip
matrix for the Copenhagen Region, where there are many alternative
rcutes on the road network with frequent delays and sometimes

quenas (Mielsen, 1593).

SPME ectimates a new trip matrix to {it as well as possible with the
traffic counts. One of the consequences of this is that the original
matrix is changed more than by many other matrix estimation
methods. This approach is easily justified when updating an older

malrix using newer and moere accurate traffic counts.

2.3.3 Multiple Path Matrix Estimation (MPME) Method

The idea of MPME is for each path to use all counts along the path to
estimate the corresponding matrix element (Nielsen, 1993).

Inconsistencies in some counts along the path are thereby moderated
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by other counts. In opposite to SPME, where only the counts along the
optimal pzih are used, this is done by the MPME method for all paths

according to the probability of choosing each one.

The trafiic between each zone-plair should be the sum of the expected
traffic along each route between the pair multiplied by the probability
to choose that route. This assigns a high weight on the route choice, as
each route is assigned the same weight (according to its probability),
regardless of the number of counts along the route. The expected
traffic aleng each route can be assumed to be the average of the

expected traffic as defined by each traffic count along the route.

2.4 Travel Ferecasting

Forecasts of travel demand and transport system operation are
required for the development, testing and evaluation of alternative
transport network options for each strategy. The apparent simplest
option in dealing with forecasting planning variables is to use official
forecasts. Iin.a number cf studies, there are estimates oft

o Dopulation, houscholds, and employment;

e Number of households owning 0, 1 and 2 or more cars; and
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i

* Private-vzhicle trip-end by journey purposes.
They alzo produce forecasts, from time to time, of future demand
expressed as expected vehicle kilometers of travel for different types

of vehicics.

Travel forecasting estimation was performed in the work made for
Greater Amman Area (Municipality of Greater Amman and Dar Al-
Handasah Consultants, 1987). The first step considered in forecasting
travel demand is vehicle ownership availability forecasting, since it
has been found from experience that the number of vehicles available
to 2 houschold determines to a large extent the number of trips made.
Information on the percentage of households with or without vehicle
availability was obtained to determine the percentage of trips made by

ezch class.

Estimation of anmual growfh rate for vzhicles indicates an annual
growth rate of 1.0 to 1.2 %. The first estimate was based on the
approach of saturation level of vehicle ownership derived from an
analysis of past trends in vehicle ownership growth in Jordan between
1974 and 1984. The second approach was based on a multiple linear
regression analysis between vehicle ownership as dependent variable

and income an4 vehicle prices as independent variables.
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The estimnated vehicle ownership growth rate was used to forecast the
proportion of households with 0, 1 and 2+ vehicles available for the
future. By applying the project;ad numbers of households by a zone in
the transport trip generation model, forecasts of person trip

generations were obtained by trip purpose.

2.5 Transnortation Policies

Since assignment can be used in testing different transportation
policies, definition of the general principles of urban transport policy
was addressed by a number of studies such as the Western Cape in

Sonth Africa (Spence, 1998).

The overall intention of the provincial transport policy is to bring
about a mere effective and efficient urban system, primarily as a result
of the significant changes in urban form and structure. Existing
demand should not be the primarily information for upgrading
transport facilities where it entrenches spatial inefficiency. A strategic
understanding must be reached and a balanced struck between the

needs of the urban restructuring and meeting existing movement needs

and requirements,
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The fellowings are considered as the principles of urban transport

policy in such studies:

e Encourage the formation of more efficient and equitable land use
arrangements that reduce the growth in demand of travel.

o Make better use of existi;lg, available movement resources,
particularly road space, and public transport vehicles.

¢ Avoid an excessive demand for investment in major infrastructure
in urban areas except where this is necessary to integrate new or
existing areas into the overall urban system of which they are part.

* Avoid the negative consequences of continued unrestrained growth
in private r.‘.aobility.

o Pursue 2 "Public Transport First” policy that advances the interest
of public transport over those of private transport, improving

significantly the overall quality of public transport services.

2.0 Case Stuglies

Many studies in the field of transportation planning and traffic
assignment have been performed. The following studies for different
areas around the world show the importance of such studies in

evaluating and testing different transportation policies ant solutions.
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2.6.1 Long RPanvce Transportation Plan for Saginaw County, U.S.A

The assignment process was ﬁsed in many transportation plans for
long range planning, such as that for Saginaw County in U.S.A, were
a leng range transportation pIaI; for the years 1995-2015 was made
(Sagiraw, 1995). This study served to predict traffic conditions for

{uture years and test projects for the year 2015.

There were two basic systemys of data organization in the travel
demand process. The road network portion of the model consists of a
datebase that specifies the lccation, number of lanes, speed, traffic
counts and other information for individual segments of each major
street. Land areas between major roadways were identified as Traffic
Analysis Zones (TAZs). These zones can be as small as a few city

blocks or as lerge as several square miles.

Usiag these analysis tools, planners and transportation agency
personnel suggested different ways in which anticipated capacity

deficiencies may be alleviated, such as:

1. Increasing capacity: by signalization changes (increasin een
fu=)

time), ctreet widening, construction/improvement of alternate
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routes, changes in status of one-way or two-way streets, parking
removal, and other traffic enginecring operations.

2. Revising land use configurations.

3. Providing use of alternative modes of travel: transit, rail,
carpooling, airpianes, Walkingl, and others.

4. Travel Demand Management: flex-time, swing shifts, ridesharing

and vanpooling, park and ride lots, and others.

Planners; therefore, could prepare a list of improvements to respond to

the deficiencics. They could study the costs for improvements and

prepare for their financing.

2.6.2 Traffic Syestem Management Studv for Nablus City

Another experience for using assignment technique in transportation
studizs was that performed for the City of Nablus in the year 1998,
within the frame of a short-term study of 5 years {Dornier System

Consult and Usniversal Group, 1998).

In order to d=velop and test the suggested traffic recirculation plans
nroperly, an employment of the model VISUM 4.60 was considered.

This moriel is a product of PTV GmbH, Karlsrshe, Germany. VISUM
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4.60 covers the part of vehicle traffic assignment to a network. The
input files are the network and the origin-destination matrix of
vehicles. | |

Medel development and calibratlion for the Nablus exercise were done
on the baris of knowledge of the Nablus conditions and on the basis of
traffic count results. The final network model describes the CBD and
extends to the east until Abd-Al-Monem Riyad intersection complex
and to the west until Prince hichammed Street. The coded network

consists ¢ 48 traffic cells, 155 nodes, and 337 links corresponding to

34 kin of sireets,

Ectimation of an O-D matrix for the CBD area was made through the

model. This model applies a square capacity restraint function. The

size of the estimated matrix is 48 3 48 equaling 2,304 relations in the
present siitntion. The estimation of main origins and destinations was
done considering all entrances into the network as origins and exits as
destinations. Intemal traffic cells were defined for terminals, car
parks, shopping areas, schools, and public buildings. This high
amount for the CBD was used for micro-simulation. The estimation
started at entrances by distributing the volumes to all destinations then

by running the model and comparing modeled link volumes with
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counted ones. The first calibration procedure started, and more than
100 iterations are required to achieve a satisfactory consistency

between model and counts.

The errors between model and reality were minor in the closer vicinity
of Martyrs® Square. In the outskirts of the modeled area, larger errors
were accepted. The O-D matrix described almost 8’600 vehicle trips

in the present case and 10,600 trips five years later.

The assigmﬁr:nt technique was used to test the feasibility of the
verious recirculation plans. The first tested scenario was the existing
network with present volumes. Then the future volumes with present
network were tested. Suggested improvements to the network system
were proposed, such as, city center closure, new Faisal Street,
relocation of public terminals, and construction of new mall in the city
center. The aggregated results of the model output s.howed that the
mean speed for all future scenarios is considerably lower than the
existing cne, as well as the average trip duration. The most
considerable scenario was the one that considered the city center

closure with two-way streets around the center.
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2.6.3 Traffic Assessment Study for Nablus City Center

In order to identify measures that could alleviate some of local
congestion problem for the Nablus City center, a traffic assessment
study was performed (Khatib an(i Alami, 1995). The main tool used to
analyze the traffic system was a computer based traffic network model
named SATURN fhat was developed by the University of Leeds (UK)
in 1976. This study in addition to local assessment of traffic
congesiion in the city center area looked at general! planning and

~ transportation issues which affect traffic generation.

SATURN, thz Simulation and Assignment of Traffic in Urban Road
Netwerks, is a suite of computer programs which are used to create a
mathematical model of transportation infrastructure of a specified
area. The model consists of two computer databases, the network and

cogranhical database.
[t &

The model’s matrix was constructed considering two main
movements, through and local traffic. No detailed data about

constructing the O-D matrix was found in the study report. The built

up model could produce a network plot with simulated existing delay.
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This model was used later to test different schemes proposed by the

consultant.

The method in which SATURN assessed the effects of a scheme on
the overall network, was to comllaare the average network speeds, and
the total travel time statistics of “before” and *“after” the
implementation of the scheme. An increase in the average network
speeds indicates that average network delays have decreased, while
reduction in total travel time indicates shorter routes have been used,
or lesser delays on the network. It is often the case that Whe.n a
network is congested, traffic will take alternative routings to that of

the shorter more obvious ones, so they may reach their destinations in

shorter times aithough the travel distances may be longer.

Seven options te improve the network system were tested throughout
the model. These included traffic recirculation, parking prohibitions,
capacity improvements, and construction of new streets. The remedial
measures that could improve the network system were: to eliminate
Abd Al-Monem Riad roundabout and construct a traffic signal, open
Jamal Abdel-Naser Street as a two-way street, and increase the

capacity of Faisal Street by prohibiting parking.
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2.6.4 Municinal Geographic Infoermatien System

A valuabie tool in municipﬁl level transportation planning and
management is traffic assignment that was used as an application of
the Municipal Geographic Info;'mation System. This application was
created for the city of Newton, Massachusetts (Marc, 1$92). The goal
of this assignment was to satisfy the traffic engineer’s needs for quick
first-order aszessment, or sketch planning. Such assessment could be
the first-order effect on traffic flows across the Newton network of a
bridge collapse that made a certain link unpassable. Another use was

concurrency management. For example, what additional traffic strain

would a shopping center in an analysis zone create on the network.

A graphical display of results and comparison of traffic volumes for

vo scenarios were developed. The ability to modify the transportation
network and‘ present modeling results in a GIS environment gives
transportation planners the power to generate and thoroughly evaluate

many “what if” scenarios within a limited time and resource budget.
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2.6.5 Grester Amman Comprehensive Development Plan

Different transportation proposals for the Master Plan for Greater
Amman were studied through building traffic model (Municipality of
Greater Amman and Dar Al'-Handasah consultants, 1987). Data
collsction and analysis, were performed to assist in building the
transportation model. The data provided planners with information on
trip and households characteristics, traffic volumes and compositions,

travel speeds, and public transportation systems.

Traffic assignment was one of the transportation modeling processes,
where the capacity restrained technique was used. The speed/flow
relationship was specified and an incremental loading procedure was
carried out, whereby a proportion of the matrix is assigned and travel

speeds are re-calculated before the next increment was assigned.

Through the work, two basic transportation strategies were tested:
public transport oriented strategy and a highway 6riented strategy. The
netwerk related parameters were based on volume-capacity ratios.
From the analysis of the volume-capacity ratios across the network, it
was possible to compare levels of congestion related to each land

use/iransportation strategy being tested.
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The planners were able to define and address the problems on the
transportation network, and latér develop a number of aims that were
relevant to identifying the transport solutions which best matched the
structure plans. Evaluation for t}lle different plans to arrive at the most
appropriate transporiation strategy for Greater Amman was considered
in this work, taking into consideration budget constrains and proposed

schemes.
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Chapter Three

METHODOLOGY

3.1 Introduction

The use of traffic assignment is not limited to loading a fixed trip
matrix onto the netwerk to produce a set of link flows, but there are
several obiectives that are very useful. Among these objectives, one
can obtain aggregate network measures, e.g., total flows, to estimate
zone-to-zone costs, to obtain reasonable link flows and to identify
heavily congested links, and to obtain turning movements for the

design of new junctions.

The stochastic user equilibrium method was used in traffic assignment
i this study to simulate the existing traffic conditions. A description
of the applied methodology is discussed in the following sections. The
estimation of the origin-destination trip matrix utilizing the method of
multiple path matrix estimation (MPME) is discussed, which is based

on: the stochastic user equilibrium traffic concept.
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3.2 Stochastic User Equilibrivm for Assicument

Given the O-D trip rates, q,, the stochastic equilibrium conditions can

be characterized by the following equation:

L

=90 R 3.1a)

where: ;" is the flow on route £ from origin » to destination s, P} is
the probebility that route k between origin » and destination s is

chosen given a sct of measured travel times, t. In other words,
P =P (=P (C"<C/5, Vizke K, |0 (3.1b)

where:
Ci” is the random variable representing the perceived travel
time on route £ between r and s.

that is:
C =2, T, 8,V knrs. (3.1c)

In additicn, the regular network constrains have to hold, that is,

t, = t,(12) Ya (3.2q)

Sl =" Va (3.28)
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Travel time on link a is expressed by:

t, = E[7,] and Xa =Tl fr Oak Y a (3.2c)
where : N

5 =Pathflow aésigmncnt.

qa®  =0-D trip rates. |

P/ = Probability that route .l* between r‘ and s is chosen.

T, =Perceived ‘travel time on link a.

3.1 =Incidence variable.
X, =Link flows.

K = Set of alternatives.

Equation (3.1) characterizes the stochastic user-equilibrium (SUE). At
SUE, no motorist can improve his or here perceived travel time by
unilaterally changing routes. This follows directly from the
interpretation . of the choice probability as the probability that the
perceived travel time on the chosen route is the smallest of all the

routes conriecting the O-D under consideration.

At equilibrium, the measured travel time on all used paths is not going
to be equal. Instead, the travel time will be such that equation (3.1) is

satisfied for the equilibrium path flows. These path flows, in turn, will
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be asseciated with link flows that satisfy equations (3.2) for the

equilibrium travel times.

Stochastic user equilibrium is computed in TransCAD software using
the method of successive alverages (MSA). The only known
convergent method is found in Sheffi and Powell (Sheffi, 1985). Due
to the nature of this methed, a large number of iterations should be

vsed.

All of the tratfic assignment procedures in TransCAD, except for all-
or-nothing assignment, update travel times iteratively based upon link
performance functions. A link performance is a mathematical
description of the relation between travel time and link volume. The
BPR (Bureau of Public Roads) formulation is one of the most
commeonly used link performance functions. The BPR function relates

link travel times as a function of the volume/capacity ratio according

to:

t=ty {1+aipha[ v/c]>= (3.2d)
where:

t =congested link travel time

tr =linik free-flow travel time

\ = link volume
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c = link capacity

alpha and beta= parameters

Common values for alpha and beta are 0.15 and 4.0, respectively.
However, different values canlbe used in many circumstances. For
example, these parameters can be modified to include the approximate
effect of intersection delay associated with a link. Many values for
alpha that ranges between 0.1-1.3 were tested. The selected value of
0.15, gave in many circumstances the most acceptable results.
Different values for beta were-testcd too. These ranged between 1.0-

4.5. The selected value was 2.3, gave in many circumstances the most

acceptable results.

3.3 The O-D Matrix Estimation Model

The selected model for the origin-destination matrix estimation was

the stochastic user equilibrium method throughout the TransCAD -

software. This method is based on the multiple path matrix estimation

method (MPME). The following sections explain this method.
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3.3.1 The Muitiple Path Matrix Estimation (MPME) Method

The idea of MPME is that fo.l_; each path to use all counts along the
path ars used to estimate ther corresponding matrix element.
Inconsistencies in some countslalong the path are thereby moderated
by other counts, in opposite to SPME, where only the counts along the

optimal path are used, this is done for all paths according to the

probability of choosing each one.

The traffic between each zone-pair should be the sum of the expected
traffic along each route between the pair multiplied by the probability

tc choose that route, (see equation (3.3)).
3
Tijmy=2 (T@isr-Piie) 529 51 (3.3)

where Tigy; ts the expected traffic between zone i and j at link a and
pir is the probability that route  is used between zone 7 and j. This
assigns a high weight on the route choice, as each route is assigned the
same weight (according to its probability), regardless of the number of
counts along the route. The expected traffic along each route can be
assumed to be the average of the expected traffic as defined by each

trafiic count along the route, (see equation (3.4)).
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T(E)Jja = ]/]Va * (sum T(E)r;r’a) . (3.4)

where N, is the number of counts along the path.

i

The expected traffic count according to each count (expressed by

equation (3.5) equals the expected traffic in the SPME method.

Tewia = (Vo Tap—))™® Tiipnn) (3.5)
where

7 = jteration humber.

V., = Counted traffic on link a.

T, = Assigned traffic.

In very simple cases, this can be done in one step. Usually py;,
depends on the traffic on each link (nonproportional route choice), and
Ton—1y depends on matrix elements other than Ty,.;). In this case, an
approach could be to use the last three equations in an iterative loop. If
this converges, the solution fulfills the assumptions leading to the

)

equation.
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3.3.2 Some Characteristies of MPMT,

The main focus of MPME is the traffic counts. Thus, in networks with
more counts than matrix elements (Very. rare), the solution will be
independent of the seed matrix. If the counts are inconsisteﬁt, MPME
will find a solution where the average expected traffic along each
route equation (piease see equation 3.4), and the sum of the expected
traffic on the routes between the concerned zone-pair equation (please
see equation 3.1a), have converged. If the counts are consistent, the
last three equations will continue to modify the matrix elements until a
perfect fit is obtained. Besides these characteristics, practical tests
have shown that the solution is quite close to a minimization of the

weighted square between counted and assigned traffic:
min {Ea (Ta" Va)Z/ Va ] {3-6)

In the case with more matrix elements than counts, all elements
concerning one count will be changed in the same direction. Naturally,
this might be equalized due to other counts. The solution is quite close

to a minimization of the weighted square between the seed and

estimated malrices:
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in Yy (Tt (3.7)

For large-scale studies, the main challenge in the MPME is to handle
the route choice, pyq, in a computable manageable way. To do this,
the properties of the SUE solution algorithm are utilized. In principle,

the algorithm consists of an inner and an outer loop, but good results

can be obtained with only one iteration in the inner loop.

This method is utilized by TransCAD in estimating origin-destination

trip matres from traffic counts.
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Chapter Four

INPUT REQUIREMENTS

4.1 Introduction

The analysis of transportation networks using the stochastic user
cquilibrium technique requires the usage of basic data that are the
required inputs for the assignment model. These are: the network in
terms of links and their properties, and the estimated peak-hour trip

matrix. These inputs are discussed in details in the next sections.

4,2 Metworlk System

In order to predict how the demand for mobility will be manifested in
space and time, it is necessary to represent the transportation
infrastructure in some formal, simple but sufficiently detailed way.
The approach adopted almost universally is to represent the

infrastructure by a set of links and nodes.

A key decision in setting up a network is how many levels to include
in the road hierarchy. If more roads are included, the representation of

reality should be better. However, there is a problem of economy
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verse realism, which forces the modeler to select some links for
exclusion. Moreover, it does not make much sense to inciude a large
number of roads in the netwéfk and then make coarse assumptions
about turning movements and delays at junctions. It is not sensible
ecither to use a very detailed neéxvork with a coarse zoning system as
then spatial aggregation errors (i.e., in terms of centroid connections to

the netwerk) will reduce the value of the modeling process.

The influence of network definition and detail over road assignment
accuracy was investigated. Conclusions showed that the largest errors
were obtained at the lower levels in the hierarchy of roads (Jansen and
Bovy, 1982). Therefore, the authors suggested including at least one

level below the links of interest in the network.

4.2.1 Network Butlding for Nablus City

A transportation network may be formally represented as a set of links
and a set of nodes. A link connects two nodes and a node connects
two or more links. Links may be either directed, in which case they
specify the direction of movement, or undirected. Two links are said
to be parallel if they connect the same pair of nodes in the same

direction. A loop is a link with the same node at either end.
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The work is performed using the GIS based software, TransCAD. In
simple terms, GIS is a computer based system that can identify the
location of an object and pl;ovide information about it, enabling
geographical and statistical analysis to be performed.

Building the network for Wablus City, is one of the main steps in
modeling process. The original map (centerline of streets) was taken
from an AutoCAD R14 file and later transformed to a TransCAD file
to start building the network., Because the only digitized map was
taken from AuicCAD in a form of DXF file, many corrections and
improvements to the links and nodes were necessary. The work in

building the network consisted of many procedures:

e Importing the DXF file that contains the centerlines for the
streets by choosing the selected layer, then TransCAD
automotically locates and imports the entities and blocks that
appear for the chosen layer. TransCAD also creates a data view
(1.e., a table) that contains the ID of each feature. The coordinates
of the area are also determined through TransCAD, where a special

coordinate system for Palestine is built in.
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e Corrections for the original map by minimizing the amount of
endpoints at different segments of the same link was made. This is
to define each link by start and end points. These resulted from
drawing several lines for each link in the AutoCAD file.

¢ Node corrections were also made to make sure that each

intersection is made of one endpoint.

4.2.2 Links Attributes

Links have varicus characteristics, these are presented in the attribute
table that is attached with the line layer. These characteristics will be
used later in Dbuilding the model. The followings were the

characteristics for the links in the network:

e For the roadway classification, the links were classified into five
types in tlie database table. These will be used in the network
settings for enabling and disabling links in the network for analysis

purposes. The classification was performed as follows:

Link type (1) for existing arterial roads

Link type (2) for existing collector roads
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Link type (3) for future arterial roads
Link type (4) for future collector roadé
Link type (9) for 201;6 connectors
Link type (10) for suggested overpass

i

These classifications are shown in Map (4.1).

e The ID for each link were automatically assigned by TransCAD
Software, after the map is imported from AutoCAD. The values for

ID are net changeable,

» Link length (in kilometers) was automatically estimated by

TransCAD.

¢ Link free flow speed (in kilometer per hour) is entered according to
each link type, and was selected for main roads to be 50km/hr and
40 km/hr for secondary roads either for the existing or future ones.
These values represent the speed limit that was allowed on City

streets,

e Link cost (i.e., travel time) was calculated from the values of

length and speed in minutes. .
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¢ Links direction {0 for two-way direction, 1 and -1 for one way
directicn). The direction ﬁ-eld indicates the relationship between
the route and the direction in which the link was digitized. In
TransCAD links have a to;;olcgical nature, the direction of the
topology indicates the AB direction (répresented by 1), while the
opposite direction represents the BA direction (represented by —1).

The topology and direction maps are shown in Maps (4.2) and

(4.3), respectively.

» Link capacity (maximum flow in veh/hr). The value of link

capacity was defined according to the following considerations:

»  Different sections for roadways were considered in order
to specily capacity. These were according to the German
Guidelines (German Federal Ministery of Transport , 1984).
The value of capacity was reduced up 10-20% for the different
streets so as to obtain a realistic capacity. In some few cases
more reduction was used for calibration. Sample capacity
values for a number of main streets, along with the cross
sectionn types and other relevant information are presented in

Table (4.1) and Figure (4.1). Directional capacity was
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Table {4.1) Capacity Values for Specific Streets Cross-Sections

Capacity Ig::;::.iiig
Strect Name Mo. of Lalges _per per Cross-Section Speed
per Direction dl{:;::)nn directien Type* (km)
. (vph)
Amman (near Power Station) 2 <1900 1800 Capr 50
Al-Quds 3 <2100 3000 Cdm 30
Tuness 2 <1800 1800 Ddpr 50
Jamal Abd-Al-Naser 2 <2100 1800 Cam 50
Jamal Abd-Al-Naser (rear Prison) 3 <2100 2850 Cém 50
Al-Zuit 2 <2100 1800 Cam 50
Amman {near AL-Masaken) 2 <2100 1800 C4m 50
Askar 2 <2100 1800 Cim 30
Tulkarem 2 <2100 1800 Cim 50
Ring Road 2 <2100 1800 C4m 50
Suliman Nabulsi 2 <2100 2100 C4m 50
Al-Hisba 2 <2100 1800 C4m 50
Rafidia (near Junied) 2 <2100 1800 Cdm 30
Faisal 3 <1900 2700 Cépr 50
Paraliel Faisal 3 <1900 2700 Cépr 50
Overpass 2 <2600 2500 C4m 50
Dfana 3 <1800 2700 D4pr 30
Prince Mohammed 2 <1800 1800 Ddpr 50

* Please see figures 4.1 and the others in Appendix A
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considered (i.e., for each of the directions AB and BA).

= Existing road- capacities are assumed to be 800
veh/hr/lane for main streets for each direction and 600
veh/hr/lane for‘secondary streets and connectors for
each direction too. These values are slightly lower

than those for the future conditions to represent the

actual conditions without any improvements.

o Observed link counts (velv/hr.) for the moming peak period (7:45-
§:45) for the origin-destination matrix estimation were considered
for each direction of travel, AB and BA. Detailed discussion is

found in the following sections.

e Iindpoints for zone connectors, which were tagged from the
endpoint layer to the line layer, were vsed to match the line layer

with the zone layer.

o Street names were coded in the network as specified by Nablus

Municipality.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



54

4.2.3 Zoning System

A zoning system is used to aggregate the individual households and
premises into manageable chunks for modeling purposes. The main
two dimensions of a zoning system are the number of zones and their

size.

In order to obtain a zoning system for Nablus City, one should study
the overall properties of the city in terms of housing, commercial and
industrial activities, population, and governmental and institutional

locations.

Because of its topological nature, Nablus City built-up areas are
concentrated in the valley extending from the east to the west, where
namely the old city and most commercial activities are distributed.
Residential areas are mostly found around the valley and close to the
northern and southern mountains. The eastern part of the city, because
of its level terrain and open topology, is selected for industrial
locations with some residentials. The Master Plan for the city is shown
in Map (4.4). It shows the land-use classification based on a 1995

Study performed by the Municipality (Municipality of Nablus, 1995).
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Because of the high population of the city and its intermediate location
between other cities in Palestine, many educational, governmental,
commercial, industrial, institutional, and other activities are taking
place. Such activities cause the production and attraction of trips from

a place to another.

In order to understand the productions and attractions of trips, one
should define traffic analysis zones that are able to represent
productions and attractions of trips within the transportation network.

The following is a list of zoning criteria which were compiled from
experience in several practical studies and which were also considered

in this study:

e Coarse zones were selected to be outside the central business
district area, where fine ones are within or close to the CBD area.
This is because high and dense activities are within or close to the
CBD area and such high activities produce and attract high number
of trips. Therefore, smaller zone sizes can best describe these trips.

Table (4.2) describes each zone with its estimated area.

e Zoning size must be such that the aggregation error caused by the

assumption that all activities are concentrated at the centroid is not
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Table (4.2) Traffic Zone Properties*

Zl\?::.e (?(l;;g) Name Land-Use
1 5.38 Wadi Sajour Public and residential area
2 3.76 Roujeeb Residential area
3 2.56 Ralata camp Residential area
4 1.67 The Industrial area Industrial
5 1.77 Askar Old and new camps, little commercial and educational
6 1.03 Al-Masaken Residential area
7 0.77 Balata and Askar Residential area
8 0.28 Al-Dahia Residential area
9 0.18 Power Station Residential, commercial, recreational
10 2.88 Al Tour Recreational area
1 0.17 Main Prison Public governmental area
12 1.34 North Mountain Residential area
13 0.18 Schools area Educational and residential arca
14 0.37 Ras Al-Ein Residential area
15 0.56 Al-Tour Residential area
16 0.06 Commercial center Commercial area
17 0.12 Green Market Commercial area
18 0.23 Watani Hospital Public and residential area
19 0.54 Jisr Al-Titi Residential area
20 0.18 Western Terminal Commercial and Public area
21 0.50 Al-Ttihad Residential area
22 0.18 Parks Public recreational area
23 0.32 Al-Summara Residential area
24 0.27 Al-Ta’awon Residential area
25 L15 Sarra and Till Residential area
26 0.3 University Educational and residential area
27 0.21 Rafidid Hospital Residential area
28 6.28 Rafidid near Talal sch. Residential and educational area
29 0.30 AL-Ein camp Residential area
30 0.71 Al-Ma’ajeen Residential area
31 2.45 Aseira Residential area
32 0.73 Wadi Al-Tufah Residential area
33 0.36 Rafidia near Yafa Residential area
34 0.29 Rafidia Center Residential and commercial area
35 1.15 Al-Makhfia Residential area
36 0.38 Rafidia near Kamal sch. Residential area
37 241 Zawata Residential and commercial area
38 Q Al-Junied Residential area

* See map (4.5)
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too large. It might be convenient to start postulating a system with
many small zones, as this may be aggregated in various ways later

depending on the nature of the alternative projects to be evaluated.

It has been found in practice that the use of main roads as zone
boundaries should be avoided, because this increases considerably
the difficuity of assigning trips to zones, when these originate or

end at a zonal boundary.

he shape of the zone should allow an easy determination of its
centroid connectors. This is particularly important for Ilater
estimation of intra-zonal characteristics. A zone represents the
natural catchment area of the transport networks and its centroid

connector(s) are to identify the main costs to access them.

Zones do not have to be of equal size; if any, they could be of
similar dimensions in travel time units. Therefore, generating

smaller zones in congested areas, rather than in uncongested areas.

Traffic zenes to the maximum possible extent are to be defined

according to similar land uses.
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Considering all of the above, the study area is divided into 38 zones.

The following Map (4.5) presents the zoning system.

4.2.4 Centroid Connectors

A movement in a transportation network corresponds to flow with a
distinct origin and destination. Origins and destinations may
correspond to specific buildings, like a house or an office, or to a

zone, denznding on the level of aggregation.

The choize of the location of the centroid may sometimes be adjusted
to coincide with the nearest roadway link or intersection considered in
the studied network. This will facilitate modeling of the network and
modeling of the trip generation and distribution. The Old City zone is
made up with no zone connector since no vehicular movements is
found within the Old City. Map (4.6) shows a map presenting the zone

centroids and connectors.

4.3 Traffic Counts

Because ro previous information on origin-destination trip matrices

for the city was available, traffic counts at selected intersections will

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



1sodedsisayl Jo BeD - uepior Jo AJiseAIUN JO AkeldIT - peARSSY SIUDIY ||V

sniqeNAualiuBissy sygei] o5 ‘W
sjeaag

yagnog ejueN/ N N Yefe, e .
SOUOZ oAl (§'b) dew . _




61

1S00 SS9y JO BIUsD - Ueplor Jo AlsiBAIUN JO AkeiqiT - PaARSSY SIUDIY |1V

EoE:Qmm.a. olyel]- mm..s_.. .

10}53UU0 D —
§19G UOBJRS 1934 5
uopoajes| ] n+s
yainoQ ejueysn N Yelen M

§Jo)oauucd 2uozZ (g'¢) dew




be used in estimating current trip matrices.

A total number of 33 intersections in the city were selected to perform
traffic counts and were identified as critical intersections along main
and secondary roads, either close to the CBD area or at the main

entrances of the city, Map (4.75.

The traffic counting was completed over a period of three days, from

Monday July 13, 1998 to Wednesday, July 15, 1998.

Middle days of the week were selected to reflect the average traffic
flow that usually occurs in these days rather than Saturday and
Thursday were a heavy influx of traffic from Palestinians coming

from behind the Green Line to Nablus for shopping occurs.

The counting periods were selected to start from 7:00-9:00 in
the morning to include the peak morning period that includes the
heaviest hour of traffic flow. The peak period was determined,
according to traffic volumes, to be from 7:45-8:45 a.m. Peak hour

traffic counts are shown in Appendix A. The counted intersections are
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distinguished in the last maps. The same week days during a similar
period (i.e., July,1999) were selected to perform the counting to insure
the compatibility of these counts to the others in the previous year. A
scale down factor, which considers the annual traffic growth rate, was
applied to these counts to insure f=ull compatibility between the counts.
The annual growth for traffic flow was estimated to be 3.5 %
according to historical traffic volumes at specific segments and at the

same seasons for different years (Dornier SystemConsult and

Universal Group, 1998).

The highest traffic volumes were noticed to occur in the morning peak
at 7:45-8:45. This was because of many reasons, such as the
employees movement to work, university, and the through traffic that
passes the city. These volumes were considered in building the O-D
trip matrix, so a5 to represent the traffic conditions during the morning

peak hour.

4.4 O-D Trip Matrix

The estimated origin-destination trip matrix that contains the
vehicle volumes as discussed in the previous chapter, was considered

as an input to the assignment model. The IDs contained in the row and

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



63

column headings of the matrix must match the node IDs in the
network. The used matrix in traffic assignment is that which will be
estimated using the MPME method. The estimated matrix is presented

in the next chapter.

4.5 Required settings

In additicn to the required network fields, the assignment method
requires different parameters settings. The required settings are not
fields in the network, but are specified in the traffic assignment dialog

box in TransCAD. The settings are defined as follows:

e Iteraticns: Maximum number of iterations to be performed. Fifty
iterations were required in the analysis to have equilibrium
conditions.

e Convergence: Convergence criterion value, if the maximum
absolute change in all the link flows between consecutive iterations
is less than this value, convergence is achieved and the assignment
procedure stops. A convergence of 0.1 value was used in the

analysis.
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e Alpha and Beta: Parameter values as mentioned in the previous
chapter.

e Function: Error term distribution function for stochastic user
equili.brium. The Gumbel function was selected in the analysis.

e Error: Percentage error for= the error term used in the stochastic
user equilibrium assignment. The value that was used in the

analysis is five.
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Chapter Five

MODEL IMPLEMENTATION

5.1 Introduction

The modeling process provides a complete description of the peak-
hour flow pattern in the street network under study. The
volume/capacity ratio, which is used as a measure of the level of
service was determined for each link. A discussion of the origin-
destination frip matrix and the simulation of the existing traffic
conditions is presented in this chapter. The calibration process that

was involved through this work is discussed too.

5.2 The Estimation of O-D Matrix and Results

The procedure of estimating the origin-destination trip matrix depends
on the network attributes, selection of the most appropriate assignment
model, the values of alpha and beta, and the base origin-destination

matitx.,
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The network attributes that affect the estimation process are traffic
counts, travel times, and links capacities, in addition to the structure of
the network and the ftraffic zones. Traffic counts on selected
intersections for the morning peak hour were defined for the specified
links through the network attrit;utes. Capacity and speed values were
considered for the existing traffic conditions, as mentioned in the
previous sections. Data base for the existing conditions is found in
Appendix B. The base origin-destination trip matrix, and because of
not having any previous O-D matrices, was considered a unity matrix.

Such matrix is recommended when no previous matrices are found.,

The model that was used in estimating the O-D matrix is the multiple
path matrix estimation method (MPME) that utilizes the concept of
the Stochastic User Equilibrium method. The same concept of
stochastic user equilibrium model was also used later in the traffic
assignment procedure. This model is the most suitable one comparing
to the results of the other models, and it gives a considerable trip

matrix that represents the current traffic flow.

The resulted origin-destination trip matrix for the specified 38 traffic

zones and the run output is found in Appendix C. This matrix

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



69

describes the movement of vehicles from one zone to another during

the morning peak hour.

The resulted traffic flow was compared to existing ones at
intersections. It was found that there is a limited difference between

the counted and modeled traffic flow.

This indicates thaf the estimated matrix is quite close to the current
origin-destination trip matrix, which reasonably well simulates the
traffic fioww conditions. Therefore, the resulting origin-destination trip
matrix can be considered as a base for future traffic analysis. Table
(5.1) shows the differences between the predicted and existing traffic
flows at specific streets in the City. The average difference is

estimated to be 5 %.

5.3 Estimation of Traffic Flow Pattern

After the setup for the transportation network, including all its
associated fields as mentioned earlier, and after the selection of the
best modeal for either O-D matrix estimation and traffic assignment,
the first run for the existing assignment results is made. The existing

assignment includes the estimated O-D matrix from the last step, the
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Table (5.1) Existing and Predicted Traffic Flow at Specific Streets

No. Street Name Direction|Link ID FEI::;:;%I) ;;Silg;:) Di ff(::ence Notes
I|Al-Hisba WB 2110 310 379 22 Near the signalized Int,
2 |Al-Quds WB 1875 567 589 4 Near the signalized Int.
3{Al-Quds WB 1875 438 445 2 {Near the signalized Int.
4 |Amman WB 917 833 838 1 Near the signalized Int.
5|Amman WB 917 565 632 12 Near the signalized Int.
6tamal Abel-Naser | WB 1884 1016 963 -5 Near the public park
7 jJamal Abel-Naser | WB 1885 964 942 -2 Near the public park
8 |Az-Zuit WB 226 271 297 10 Near Al-Quds Int.
9{Az-Zuit wB | 226 387 386 0 Near Al-Quds Int.

101Al-Gazali WB 1908 1617 1544 -5 Near the eastern term.
11 AI-Gazalil wB 232 1630 1544 -5 '
12 [Faisal WB 1909 1606 1695 6 Near the Cemetry
13 {Faisal WB 813 1559 1660 6 Near Hospital
14 |Al-Dawar SB | 1920 453 483 7 [Near the voz. market
151Al-Hijaz SB 822 1908 1926 1 Near Al-Kindi
161Prince Mchamad SB 1631 527 522 -1 Near Al-Salam Int.
17 |Prince Mohamad SB 1631 370 387 5 Near Al-Salam Int.
18|Sufian SB | 609 692 700 1
19|Omar Ibn-Alkhatabl] NB 605 656 700 - 7 Near Al-Fatimia Sch.
20|Omar Ibn-Alkhatabl NB 1140 269 275 2 (Near Univrsity
21{Omar Ibn-Alkhatabl EB 1140 361 367 2 Near Univrsity
22 [Rafidia EB 1439 502 501 0 Near the signalized Int.
23 [Rafidia EB 1439 391 386 -1 Near the signalized Int.
24 |Haifa EB | 2015 458 482 5 Near the signalized Int. |
25 |Haifa EB 2015 478 465 -3 Near the signalized Int.
26 [Tutkarm EB 2159 386 379 -2 Near Yafa Int,
27 |Tulkarm EB 2159 507 495 -2 Near Yafa Int,
28 |Palestine EB 1917 883 869 2 Near the signalized Int,
29|Al-Rawda EB 910 211 181 -14
30 (Al-Rawda EB 910 216 215 0
311isso ' EB 913 372 308 -17
321Dafna -EB 933 1795 1597 -11

Average Difference 5
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transportation network, and selected model for assignment. The
existing transportation network represents the existing main and
secondary roads that were used by traffic since 1998, as described

earlier.

Loading the estimated O-D matrix into the existing network presents
the existing situation of the transportation network for either links or
intersections. The used network for the existing traffic condition is as
shown in Mzp (5.1). In simulating the existing condition, the existing

street’s capacity was used.

Simulated traffic flows based on actual counting are shown in Map
(5.2). Existing traffic flows are shown in Map (5.3) to allow the
comparison between the existing and simulated conditions. It was
noticeable that there were some differences between the existing and
simulated traffic flows. Many trials were made to keep these
differences to minimum values. The simulated flows at main streets
were very close the actual ones. This is obvious in Figures (5.1a) and
(5.1b) respectively, where the graphs show the counted and simulated
flows for main streets and for different directions. Results of the

existing condition simulation output is found in Appendix D.
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5.4 Network Performance Measures

Network measures as computed through the model were as the

following:

- Vehicles Hours of Travel (VIIT): This is the total travel time
defined as the summation of the travel time spent by each vehicle
to travel from its origin to its destination. It was calculated by
summing the product of the flow on each link and the travel time
corresponding to that flow for all the links in the network. It was

estimated to be 45691 for the existing traffic condition simulation

output.

- Vehicles Kilometers Traveled (VKT): This is the summation of the
distance (in kilometers) traveled by all the vehicles over the
network in one hour. As the summation increases, the distances
traveled for a specific number of vehicles are increased in reaching
the desired destinations. For the existing traffic conditions output,

the VKT value was 34968.

- Average congestion: represents the arithmetic mean of the

volume/capacity ratio over all the links in the network. The
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average congestion value was 0.47 for the existing traffic

conditions.
- % of links carry more than 1000 veh/hr, on the other hand,
- 9% of total links exhibit v/c ratios of 0.8 or more.

The volume/capacity ratios were stratified into six groups as presented

in Table (5.2).

Table (5.2) v/c Ranges
Group No. V/c Range
1 <02
2 0.2-0.4
3 0.4-0.6
4 0.6-0.8
5 0.8-1.0
6 >1.0

The simulated traffic ranges are tabulated in Table (5.3). The number
of links for various volume/capacity ratios results are tabulated in
Table (5.4). These illustrate that description of traffic conditions was
considered through the resulting v/c ratios. A v/c ratio less than 0.6
indicates good to acceptable traffic condition, a ratio between 0.6-0.8

indicates moderate traffic congestion condition, while a ratio value
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Table (3.3) Existing Traffic Conditions Model Qutput

Flow Ranges(vph) | Total Number of Percentages
Links AB/BA AB/BA

<500 155/154 40/40

500-1000 33727 8/7

1000-1500 1/- 0.3/0

1500-2000 13/5 3/1
>2000 211 0.4/0.3
Total 3590 100%

Table (5.4) Number of Links with Different

volume/capacity Ratios
vie Ranges Number of Links Percentages
AB/BA AB/BA

<0.2 50/65 13/17
0.2-0.4 86/70 22/18
0.4-0.6 26127 7/7
0.6-0.8 20/14 5/4
0.8-1.0 17/8 4/2

=1 572 1/0
Total 390 100%

Average v/c 0.42
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more than 0.8 indicates congested traffic conditions.

5.5 Calibration of Traffic Assigcnment

If all the data input into the model were correct and the underlying
theory for choice of routes resembles actual choice, the projected
traffic volumes ior each roadway link sﬁould be relatively close to the
actual traffic count. Adjustménts are usually needed after the first run
is executed. The process of adjustment to bring the projections and the
actual counts into a balance is called “calibration”. This is usually the

most chalanging part of the modeling process.

Many trials were made to obtain the most acceptable O-D matrix
comparing to existing flows when the O-D matrix is loaded to the
transportation network. These trials included the following

calibrations as dascribed below.

5.5.1 Locatisn of Zoune Connector

Because zone connectors hold the predicted flows from and to specific

traffic zones through out transportation network links, the location of
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the zone connector must be selected in a way to represent the actual
traffic flows on adjacent links. For example, connectors can be linked
to adjacent nodes (intersections), or even to main or secondary streets,
within the traffic cell. Such procedure was used in many zones were
the best location for the connec;tor was at the nearby intersection
‘(node) to produce and attract the considerable amount of flow on the

adjacent links.

On the other hand, the location of connector on adjacent links within
the traffic cell was sometimes changed to other links to have the most
considerable {low. This process was checked for all the connectors for
the traffic cells within the transportation network, such that the
existing connectors were the most suitable ones in terms of their

location either to links or nodes.

5.5.2 Number of Zone Connectors

In some cases, the predicted or attracted flow from a specific traffic
cell to other cells was relatively high after these flows were loaded to
the network, resulting in links with high and low traffic flows
comparing to the existing traffic flows. In such cases, the use of more

than one connector within the same traffic cell could distribute the
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productions and attractions to the different connectors according to the
selected speed and travel time on them. This should reflect as close as

possible the movement from and to a zone.

Such calibration was used mainly in the central business district area,
where there was a need to distribute flows on all the links within the

traffic celis.

5.5.3 Location of Zone Centroid

The locations of the connectors for some zones were adjusted. Such
modification was conducted to attract traffic to some nodes more than
to others, in order to better simulate the flow between a zone and the
surrounding acéessible physical nodes or links. These centroids were

selected to represent the center of gravity of traffic trips.

5.5.4 Turn Penalties

Link-to-link penalties tables are data included in the structure of
transportation network to simulate restrictions in turning movements.
A link-to-link penalty table contains three fields, the ID of the ‘from’

link, the ID of the ‘to’ link and the penalty to be applied when
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transitioning from the ‘from’ link to the ‘to’ link. To prohibit a turn
from one link to another, the penalty value was left as a ‘missing’
value. All the prohibited movements within the network were

presented throughout this table. Other values -in minutes- present the

]

delay associated with this turn from one link to another, mainly
through and left turn movements. The later penalty value was used in
the calibration procedure to control the turning volumes at

intersections. The penalty table is found in Appendix B.

5.6 Findings

It was noticeable that some links along main streets such as Omar Al-
Mukhtar, Araman, and Faisal Streets have high v/c ratios (above 0.8)
when simulating the conditions and using existing strect capacities.
This highlights the importance of solving these deficiencies. This was

very important when considering the future scenarios as traffic flow

volumes are expected to rise.

The level of service on the existing street network is shown in Map

(5.4). The graphical representation also highlights, for example, the
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need to solve traffic congestion problems on Jamal Abdel Naser,

Amman, and Faisal streets close to Al-Ashgal intersection.
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Chapter Six
FORELECASITNG THE IMPACTS OF FUTURE TRAVEL

DEMAND/SUPPLY CONDITIONS

6.1 Introduction

Forecasting is the heart of the planning process since it provides the
planner with a i::onsiderab!e information that could help him in
predicting the future conditions. Travel demand forecasting usually
uses the projected population, housing and employment information

for each traffic analysis zone in the target year. The model will then

project the future traffic and assign it to the present road network. This
process will identify areas of traffic congestion that are expected to

occur unlese steps are taken to relive the congestion.

The study period that was considered to forecast and test future travel
was for 17 years from the year 1998 to the year 2015. The 2015
forecasted travel demand expressed by the new origin-destination
matrix was utilized to predict the 2015 flow patterns on the street

network, including all the new streets.
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6.2 IFuture demand and Supply

The future transportation and traffic conditions will have many
changes in relation to other socio-economic and land use changes.
Increase in trip productions and:attractions due to changes in the
socio-cconomic characteristics of the traffic zones will take place.
These changes will cause more demand on most of the streets in the

network.

The future conditions will have changes in supply, too. These changes
were expressed in opening new streets or constructing overpasses,
improving streets’ capacities by prohibiting parking or restricting
pedestrian movements, signalizing some intersections, or improving
the traffic signals timings on existing intersections. Constructing the
suggested big mall in the central business district area will change the
flow pattern in the CBD area, especially when the closure of the city

center is done.

6.3 Forecasting Future Travel Demand

For Nablus City, in particular, and Palestine in general, no specific

data in terms of zone population, employment, or housing that could
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be used in forecasting were availablé. Also, it is difficult to estimate
these data for each traffic analysis zone since it is out of the scope of
this research although trials were made to gather data and build
relations between them to express the future projections. Therefore,
assumptions on traffic growth in ;elation to population growth were

made considering the following two conditions:

e [External traffic analysis zones.

These are located away from the CBD and away from the high
population densities areas. Thus, they are expected to attract more
population in the future since they are unsaturated areas. Therefore,
these zones were considered to have high traffic growth that was
assumed to be distributed to all others zones in the transportation
network, Six percent annual traffic growth rate was selected to
represent the high growth in travel demand. This value, when
compared with the average population growth in all areas, seems to
be a reasonable value. This growth ratc was appiied to the existing

O-D trip matrix.

» Internal traffic analysis zone.
These are generally the highly populated areas and are located in the

CBD or the areas around it. They are expected not to have a great
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population growth since they are almost saturated areas.
Consequently, these were considered to have low rates of traffic
growth. Three percent annual traffic growth rate was assumed for all
the internal traffic analysis zones. The external and internal traffic

zones are shown in Map (6.1).

6.4 Future Scenarios

The expected impacts of the forecasted demand on the transportation
network were analyzed through four transportation scenarios. The first
scenarto which is all-or-nothing, which simulates the future
transportation network without any consideration to improve the
teaffic road or infrastructure conditions. The second scenario simulates
the future traffic flow by considering capacity modifications and
opening new streets. The third scenario considers the existence of an
overpass to solve the future congestion problems. This scenario was
subdivided into three scenarios to include the effect of adding new
traffic signals and capacity improvements. The forth scenario
simulates the future traffic flow with the city center closure. This
scenario was subdivided into two scenarios to consider the effect of

having or not having the suggested overpass. Comparison between the
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later scenarios was made to specify the optimum future plan in terms

of predicted least traffic congestion conditions.

The transportation policies that amed to be achieved in the

assumptions considered in these scenarios were:

- Facilitation of the major through movements that passes through
the city to the other regions and cities.

- Improvement of the level of service for the main and secondary
streets in order to enhance their operating characteristics.

- Provide convenience and comfort for road users.

- Maintain and improve the urban life quality.

6.4.1 Scenario 1 (Do Nothing)

This scenario is the first one that simulates the future transportation
network. The idea is to predict the state of the transportation network
for the year 2015 with the future O-D matrix without any
considerations of network improvements. The only consideration
made in this scenario is the new Faisal street that extends to the east
from Al-Ghazali street and ends at Al-Ashgal intersection, and the

consideration of two-way operating direction of Jamal Abdel Naser
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segment that extends to the east from Al-Ashgal intersection to the
main prison. These segments were included because they are under
construction and are expected to be in operation within one year.

In this scenario, the.estimated OI-D matrix for the existing condition
was‘ forecasted for the year 2015, the procedure of forecasting is
mentioned in the previous sections. The transportation network is the
same for existing conditions with the addition of the improvements

mentioned above. The network is illustrated in Map (6.2).

An evaluation of the 1998 network’s ability to handle projected trips
in 2015, which is also known as the ‘do-nothing’ alterative, is
nsually limited to identifying areas of traffic congestion. Congestion

was measured by comparing future volumes to 1998 link capacities.

It was considered through the analysis that the links with v/c ratios up
to 0.6, are in good conditions, links with ratios between 0.6-0.8 are in
moderate congestion conditions, and links with ratics more than 0.8
are considsred in congested traffic conditions. The v/c ratio maps

represent these ranges only. The results of the assigned future traffic
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flow are shown in Map (6.3). The area bounded by street Suliman An-
Nabulsi and Tuniss Street is illustrated in Map (6.4). These results
were obtained when the future O-D ftrip matrix was loaded on the
network. It was clear that most of the streets will be extensively used
by traffic flows, and will suffer lfrorn high v/c ratios, because of the
high demand of traffic on the transportation network. Table (6.1)
presents the ﬁllmber of links with different traffic flow ranges. Table
(6.2) shows the number of links with different v/c ranges. The average
v/c was 0.9 which shows an increase from the existing condition. The
VHT value for this scenario was 132,657 and VKT was 80,496. These
results present a very congested situation in the transportation
network. VHT increased by 190 % with respect to existing conditions,

while VKT is increased by 130 % with respect to existing conditions.

Generally, main streets in the city such as Faisal, Al-Ghazali, Haifa,
Rafidia, Tulkarem, Amman, Al-Quds, Palestine, and the CBD area
suffer from high v/c ratios due to the limited capacity and high traffic
volumes. Map (6.5) shows the v/c ratios for the street network. The
results of the this scenario are found in Appendix E. These results
showed the need for improving the existing network by opening new
streets and improving the capacity of existing ones. This will be tested

in the following scenarios.
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Table (6.1) Future Traffic Conditions Model
Output (Scenario 1)

Flow Ranges Total Number of Percentages
Links AB/BA AB/BA
<500 91/101 22/24
500-1000 72/66 17/16
1000-1500 26/15 6/4
1500-2000 9/8 2/2
>2000 21/5 572
Total 414 100%

Table {6.2) Number of Links with Different

volume/capacity Ratios
V/C Ranges Number of Links Percentages
AB/BA AB/BA
=02 19/16 5/4
(.2-0.4 3133 8/8
0.4-0.6 44/41 11/10
0.6-0.8 27/18 6/4
0.8-1.0 29/41 7/10
=1 72/43 17/10
Total 414 100%
Average vie 0.91
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6.4.2 Scenario 2: Opening New Streets and Improving Capacity

The first alternative to improve the conditions of the transportation
network is to open new streets, as planned in the City Master Plan,
that are believed to relief trafﬁ(; congestion. Other existing opened
streets were included in the network in the analysis of this scenario
and the other foilowing scenarios. The later ones are not included in
the previous analysis since they are considered as local streets and do

not carry considerable amounts of traffic,

The suggested streets that were included in the network are: eastern
and western ring roads, new streets parallel to Faisal Street which
starts at al Ghazali Street and ends at Al-Ashgal Intersection, King
Talal Street, industrial area Streets, Iraq Taieh Streets, Al-Shunar
Streets, Rafidia Street, Al-Junied Streets, and Beit Wazan Streets. The
considered network considered in this scenario is shown in Map (6.6).
Other capacity improvements on main streets were considered
assuming the implementation of actions such as: improving traffic
signal timing, adding traffic lanes, and prohibiting parking. Improved
capacity values for existing signalized intersections are shown in
Table (6.3). Map (6.7) shows existing and new signals as planned by

the Municipality.
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Takble {6.3) Improved Capacities at Existing Traffic Signals

;{n. Link AEB Capacity (v 31';); BA Capacity {vph) Cyele*

> 1 No. (g9 sec Lanes Capacity g Lanes Capacity | sec.
108 47,35° 1,1 * * * *
o * *

] 260 €0 1 1036 E 110
1873 * * * 15 1 260
1652 27 2 933 * + *
1631 19.43° 2,1 1302 * * *

9 * * * 17 1 254

2 2015 17452 2,1 1182 * * * 127
241 * * * 25 3 1100
607 * * * 31 1 561

19 * * * 71,23° 1,2 2592

3 1875 51 1 1846 * * * 105
1673 * * * 23 1 416
822 33 3 3420 * x *
608 13 1 545 * * *

4
1917 61,10° 1822 * * * * 115
€05 * * * 51 2 2016

5 609 ) 2 1952 * * * 115
1679 16 2 579 * * *
2147 59 3 3203 * * *

6 1910 59 3 3203 * * * 105
263 62 3 3366 * * *

7 213 62 3 3326 * * * 105
1286 * * * 6328° 2.1 2512

8 1875 32 3 1590 * * * 115
225 30 2 660 * * *
724 * * * 10 3 600
1890 23 4 1340 * » *

i 917 21 3 1260 * * * »
2110 15 2 640 * * *
2143 * * * 10 1 141
1439 3z 1 901 * * *

0
1379 * * * 51,9° 1,1 844 135
1140 | * * * 38 1 535

Notes:

! Sce Attached Map (6.7)
* Indicates two green duraions for two moverents in the same approach.
 Effactive green duration

‘Cyeles as taken from Maklus Municipality

*Capacity is defined as for other streets considering the German Guidlines
Modifications to signal capacity are made to adapt future demand.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



102

1S00 SS9y JO BIUsD - Ueplor Jo AlsiBAIUN JO AkeiqiT - PaARSSY SIUDIY |1V

\\m\ /

-~ ﬁ

/ Y 7
\ m\ccm_w tﬁwom@:w Mw

I
\\ \ ,. s
/" sjeubls Bups|x3/
PN
snjqeNAusLubISsY DLell- 95 N
I |
e .
06 0y 15 0
slaahg —---

yajnoq ejueyrn N yefen

suope20T sjeubis ael) meN peysaling (2'9) dew




103

The results of the assigned fuﬁure traffic flow for this Scenario are
shown in Map (6.8). The area bound by Dafna Street east and Prince
Mohammed Street west is illﬁstrated in Map (6.9). The future O-D trip
matrix was loaded to t_ﬁé overall ﬁehwork streets. It was noticeable that
many streets still have high _trafﬁé: flows and will suffer from high v/c
ratios as shown in Map (6.10). This was because of tﬁe high demand
of traffic cn the transportation network and mainly on Faisal, Haifa,
Al-Gazali, Amman, and Jamal Abdel Nasser Streets. Table (6.4)
presents the number of links with different flow ranges. Table (6.5)
shows the number of links with different v/c ratios. Vehicles hours of
trave! (VHT) value was 107,328, this value is less than in Scenario 1
by 19%. Vehicles kilometers of travel (VKT) was 76650, this vale is
tess than Scenario 1 by 5%. This shows that the network condition is
better than its condition in scenario 1, but still there is a need to

improve the network system.

It is clear that the new streets that were added to the network along
with the capacity improvements, will not improve the ftraffic
conditions in the transportation network to a great extent. This leads to
start planning for additional improvements that are capable of
inducing noticeable improvements. This will be tested in the following

scenarios.
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Table (6.4) Future Traffic Conditions Model

Outpet (Scenario 2)

Flowanges | TomNmn i | e
<500 156/172 30/32
5C0-1000 64/44 12/8
1000-1500 17/27 3/5
1500-2000 15/8 32
>2000 20/4 4/1
Total 530 100%

Table (6.5) Number of Links with Differcnt

volume/capacity Ratios (Scenario2)

¥/C Ranges Number of Links Percentages
AB/BA ADB/BA
=0.2 91/50 17/17
0.2-0.4 46/38 9/11
0.4-0.6 43/42 6/8
0.6-0.8 19/35 4/7
0.8-1.0 34/15 7/3
=1 36/21 7/4
Average v/c 0.56
Total 530 100%
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6.4.3 Scenario 3: Svooested Overpass with Capacity Improvement

According to the results of the previoué scenario, i.t Wé.s decided to
plan for a new option that could solve the congestion problem on
Faislal, Al-Ghazzli, Haifa, and Jam;xl Abdel-Nasser Streets. A t\_vo-lane
overpass witl a length of 2.1 km is suggested to start at Haifa Street
close to Al-Salam Mosque intersectioh and extends to thé east up to
Al-Ashga! Intersection. The capacity of the overpass was .assumed to
be 1300 vphp! as considered in the German Guidelines (Federal
Minister of Transport Road Construction Dep., 1984) with 80 km/hr

free flow speed. The considered network for the analysis is shown in

Map (6.11).

This scenario was divided into three sub-scenarios; Scenario 3A,
Scenario 3B, and Scenario 3C. The associated capacity with Scenario
3A and 3C is the same for the previous ones. On the other hand, for
scenario 3B additional improvement to capacity and traffic conditions
was assumed for somé of the intersections and their associated links.
Intersections improved capacities where neW traffic signals are
assumed are presented in Table (6.6) where the directional capacity
was éstimatéd according to silggested green durations. Previous Map

(6.7) shows these locations.
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Table (6.6) Capncity for Links with Suggested Additional Traffic Signals

Fa Link AB Capacity BA Capacity Cycle*

Ne- | xa., e’ Lanes Capacity gi Lanes Capacity | (sec)
723 20 3 844 * * *

1 229 * * * 40 3 2533 90
2159 40,157 2,1 2006 * * *
257 €0 2 2073 * * *

2 631 * * * 60 2 1300 110
618 : * * * 20 3 1037
603 i * * * 18 2 684
é07 30 2 11490 * * *

3 520 17 2 646 * * * 1o
1523 = * 25 2 950
1891 ¢ s5p0° 3 2073 * * *

4 555 20 1 700 * * * 110
230 30,207 4 2940 * * *
224 25 3 1710 * * *

3 226 40 3 1805 * % * 160
2081 * * * 40 3 1805
626 25 2 830 * * *

6 1633 65 2 2150 * * * 115
632 * * * 65,172 1,1 1355
1170 * * * 20 1 350

. 1187 25 2 870 * * * 110
1778 40,20 % 2,1 1750 * * *
1439 * * * 40,201 2,1 1750

g 1903 * * * 30,55 1,2 2260 100
1834 55 3 3135 * * *

Netes:

'Sze previous map (6.7)

Indicates two green durations for two movements in the same approach.

? Effective green duration

‘Cycles as taken from Nablus Municipality

*Capacity is defined as for other streets considering the German Guidlines
Maodifications to sipnal capacity are made to adapt future demand,
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For Scenario 3C, ramps from the overpass to the City Center and visa
versa., This consideration was to allow an easy movement from and to
the CBD area instead of using the turn at Al-Kindi School that causes

some delays. The considered network is shown in Map (6.12).

The results of traffic assignment run for Scenario 3A is shown in

Aaps (6.13). The area bound by Prince Mohammed Street west and
Dafna Street east is illustrated in Map (6.14). Results of traffic
assignment for Scenario 3B are shown in Map (6.15). The area bound
by Prince Mohammed Street west and Dafna Street east is illustrated
in Map (6.16). The results of Scenario 3C are shown in Map (6.17).
The area beund by Prince Mohammed Street west and Dafna Street
cast i3 illustrated in Map (6.18). Tables (6.7), (6.8), and (6.9) show the
number of links with different flow ratios for Scenario 3A, 3B, and
3C, respectively. Tables (6.10), (6.11) and (6.12) show the number of
links with different v/c ratios for Scenarioc 3A, 3B, and 3C,
respectively. Mapsl (6.19), (6.20), and (6.21) presents the v/c results
for the street network for Scenario 3A, 3B and 3C, respectively, The

VHT value for this Scenario was 100,163, 107,066, and 100,769 for
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Table (6.7} Future Traffic Conditions Model

Output (Scenario 3A)
Fiow Ranges Total Number of Percentages
Links AB/BA AB/BA
=500 158/172 30/33
500-1000 56/49 11/9
1000-1500 17/20 3/4
1500-20060 20/10 4/2
22000 15/4 31
Total 521 100%

Table (6.8) Future Traffic Conditions Model

Output (Scenario 3B)
Fiow Ranges Total Number of Fercentages
Links AB/BA AB/BA
<500 157/174 30/33
500-19C0 65/43 12/8
1600-1500 16/28 3/5
1500-2000 15/7 N
22600 20/4 411
Total 529 100%

Table (6.9) Future Traffic Cenditions Model

Output (Scenario 3C)
Flow Ranges Number of Total Percentages
Links AB/BA AB/BA
<500 172/175 32/33
500-1000 60/44 11/9
1000-1500 23/13 4/2
1500-2000 16/10 3/2
>2000 10/10 2/2
Total 532 100%
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Table (6.10) Number of Links with Differcnt
volume/capacity Ratios (Scenario 3A)

V/C Ranges Number of Links Percentages
AEMBA AB/BA
<02 80/90 15/17
0.2-04 51766 10/12
0.4-0.6 52/43 10/8
0.6-0.8 35/40 778
0.8-1.0 24116 73
21 20/11 4
Averagevic -~ 0.52
Total 521 T00%

Table (6.11) Number of Links with Different
volume/capacity Ratios (Scenario 3B)

V/C Ranges Number of Links Percentages -
AB/BA AB/BA
<0.2 92/95 17/18
0.2-04 45/60 9/11
0.4-0.6 45/37 9/7
0.6-0.8 20/33 4/6
6.8-1.0 31/16 6/3
>1 34/21 6/4
Average v/c 0.53
Total 529
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3A, 3B and 3C Scenarios. VKT was 77,411, 76,658, and 77,946 for
3A, 3B, and 3C Scenarios. Minor differences in VHT and VKT are
noticed in the three Scenarios. The results of the assignment output are

found in Appendix E.

It was noticeable that a considerab.le reduction in traffic congestion
was achieved through either Scenario 3A or Scenario 3B or Scenario
3C, especially on main streets such as Faisal, Al-Ghazali, and Haifa
Streets, comparing with the previous Scenarios. It was very clear that
flow is reduced by about 50% at Faisal Street in Scenario 3A
comparing to Scenario 2. The same was noticed at the Street close to
Al-Ashgal intersection where the flow was reduced too due to the

overpass construction and traffic signal installation.

This reduction was very helpful in increasing the operating speed and
reducing delay on these streets, and consequently resulting in
improved leve! of service for these streets. This shows that although
this alternate is more expensive than the other previous ones, but the
expected benefits are more. If such solution is accepted by the
responsible authorities, then a cost-benefit study should be done in

order to evaluate this solution from the economical point view.
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§.4.4 Seevario 4; City Center Closure

Out of the city’s CBD, one can delineate an area with high
commercial activities, particularly wholesale, retail sale, and business
actiu;ities. In addition there is high pedestrian volumes and
considerable demand for parking in this area. It Is surrounded by
Suﬁan Sireat i the west, Ghimata Street in the south, Faisal Street in
the north, and Hiitein Street in the east, as shown in Map (6.22). This
area cives the impression of a large shopping center mall area and will
do o after the construction of the planned mall at the castern side of
the Martyr’s Square. Therefore, through traffic that used to pass
through the square to the cast, should be discouraged and, if possible

totally banred from going through this area.

This alternate, which aims to relief the congestion at the city center
and provide a new look for the city center, was tested through out the
rasdel. The closure of the city center was presented in the network by
closing the streets within Martyr’s Square, where the considered
network is shown in Map (6.23). Changes to the {low direction in Al-
Adzl Street was made by considering Al-Adel Street a one-way street

to the north, with usable three lanes, instead of two-way street. The
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changed to a one-way street to the south with usable three lanes. These
changes were made in order t.o handle the div_crted amount of traffic
that used to pass through the Martyr’s Square to reach the eastern part
of the City. This Scenario is divided into two Scenarios; 4A and 4B.
The first Scenario 4A, includes 2;11 the roads as in the second Scenario
with the full capacity utilization of fhe network, the overpass
suggestion, and the new signalized intersections that were suggested
in thé City. The second Scenario 4B, is the same as Scenario 4A,

except that the overpass was not included in the analysis.

Traffic assignment flow results are presented in Map (6.24). The area
bound by Prince Mohammed Street west and Dafna Street east is
illustrated in Map (€.25) for scenario 4A. Map (6.26) shows the results
of the traffic ascignment. The area bound by Prince Mohammed Street
west and Dafna Street east is illustrated in Map (6.27) for Sscenario
4B. The v/c ratios and deficient links are shown in Maps (6.28) and
(6.29) for Scenario 4A and 4B, respectively. Tables (6.13) and (6.14)
show the number of links with different flow ranges for Scenario 4A
and 4B, respectively. Tables (6.15) and (6.16) show the number of
links with different v/c ranges. The VHT value was 107,743 and
133,006. The VKT value was 82,786 and 85,500 for Scenarios 4A and

4B.
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Table (6.13) Future Traffic Conditions
Medel Qutput (Scenario 4A)

Fiow Ranges Total Namber of Percentages
Links AR/BA AL/BA
<300 161/160 31431
5G0-1600 55/62 11/12
1000-1500 18/190 32
1500-2000 15/9 /2
2000 18/10 372
Tatal 522 100%
Tab!le (6.14) Future Traffic Conditions
Model Output (Scernario 4B)
Flow Ranges Total Number of Percentages
Links AB/BA AB/BA
<500 184/170 33/30
500-1000 57167 10/12
1000-1500 23720 4/4
1500-20C0 12 2/0
>2000 22/5 4/1
Total S61 100%
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Table (6.15) Number of Links with Different
volume/capacity Ratios (Scenario 4A)

V/C Ranges Number of Links Percentages
ADB/BA AB/BA
<0.2 50/94 17/18
0.2-04 55/54 11/11
0.4-0.6 45/33 9/6
0.6-0.8 23/40 4/8
0.8-1.0 23724 4/5
=1 29/12 6/1
Average vic 0.55
Total 522 100%

Table (6.16) Number of Links with Different
volume/capacity Ratios (Scenario 413)

Y/C Ranges Number of Links Percentages
AB/BA AB/BA
=0.2 104/103 19/18
0.2-0.4 52/37 of7
0.4-0.6 37451 7/9
0.6-0.8 32/31 6/6
0.8-1.0 19/13 32
=1 48/34 9/6
Average vic 0.6
Total 561 100%
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6.5 Comparison Among Transportation Scenarios

The previously presented analyses for each transportation scenario,
enables the transportation planner to built up an appropriate idea about
the best transportation plan for ‘the future. The summary of all the
scenario results is found in Table (6.17). The results of the
transportation scenarios indicate that major improvements to the
transportation network should take place, in order to solve the
anticipated growth in demand for the future conditions.

Scenario 3, which considers the construction of an overpass over
Haifa and Faisal Streets gave the most considerable resul{s in terms of
lower traffic congestion, lower VHT, and VKT comparing to the
results of the other scenarios. However, when comparing all the
results of the sub Scenarios of Scenario 3, it was noticed that the
._results were almest close, except that Scenario 3A gave lower v/c
ratios on the congestion level. It should be noted that the cost
associated with this solution will be relatively high if compared to the
cost of the other scenarios. A cost-benefit study should be done to

evaluate the overall attractions of this scenario.
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Chapter Seven

SUMMARY AND CONCLUSIONS

This study has considered the problem of lack of dealing with
scientific approaches to e‘fa{uate the impacts of changes in
transportation supply and/or demand on the flow patterns on a street
network., One of the most advanced traffic assignment techniques,
stochastic user equilibrium was analyzed and applied to street network
representing the City of Nablus. In addition, a process for estimating
the origin-destination trip matrix from existing traffic counts was used

by the multiple path matrix estimation technique.

The calibrated model was used as a basis for evaluating the impacts of
transpertation policies or scenarios of future travel demand. The

expected impacts for eight scenarios/options were evaluated.
Based on the results of the study, the following conclusions were
1. The flow patterns in a street network can be simulated with

reasonable precision, utilizing the stochastic user equilibrium

traffic assignment. This method was selected among the other

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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traffic assignment techniques since it simulates the existing traific

conditions with acceptable accuracy.

2. The origin-destination trip matrix can be constructed from
existing traffic counts, by using scientific methods. The procedure

applied in estimating the morning peak origin-destination trip

matrix was the multiple path matrix estimation method, which

utilizes the concept of stochastic user equilibrium assignment. It
also minimizes the cost and time associated with collecting
relevant data. This was very efficient as no previous irip matrices

were found.

3. This study has demonstrated the ability for predicting the
impacts of implementing transportation scenarios and policies. The
study can be used as a basis to compare the effects of alternative

schemes.

4. For the travel forecasting process, general assumptions
concerning traffic growth percentages were assumed. More
éccurate results could be achieved if detailed data on socio-
economic characteristics for each traffic zone were available.

Therefore, it is recommended that a follow up work should be

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



142

done, where a more detailed work concentrating cn the demand

and supply forecasting is carried out.

5. The discussion of the output indicates that the major through
traffic movements that pass the city to the outer locations must
have a special concern. This could be achieved by constructing
overpass over Faisal and Haifa streets to reduce the traffic
congestion and provide acceptable level of service as well as uscr
convenience and comfort. An overpass for pedestrians crossing
Haifa and Faisal Streets near Al-Watani IHospital is also

recommended.

6. The idea of implementing a long-range transportation planning
study by considering Nablus City as a case study, is a promisiag
tool for planners to start a long-range transportation planning for

the other cities in Palestine.
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Existing O-D Matrix
Future O-D Matrix



(C:\DOS\odme.xep =~ February 16, 2000 (06:20:59 pM

Method ! Stochastic User Equilibrium with Turn Penalties
Network : C:\TRANB.2_\CONNEC-1\JOB.NET

Demand Table : C:\TRAN3.2\CONNE.C-1\OD10—1.MTX

Lookup Table : Nope

Default Penalties
Specific Penalties

Cost Field ! newtime

Capacity Field i CAPACITY

Probability Functiocn: Gumbel

0D Pairs : , 1444
Non zero OD Pairs : 1406
Demand : : 1406.00
Intranodal Demand : .00
Maximum Iterations : ' 50
Iterations : 2
Cenv. Criteria : C.1
Relative Gap : 0.00147112465
Max Flow Change : 373.95075
Equilibrivm reached : Yes

Tetal VHT : 56713.9447
Total vMT : 41814,7733
Centroid VHT : 10912.46%9
Centroid vmT : 6895.46648
VHT w/out Centroids : 45801.47%¢8
VMT w/out Centroids : 34919.3048
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Existiﬁg Condition Simulation Output



TN

Method

as5s1gn.rep

(C:\DOS\assign.rep - February 16, 2000 (06:13:31 PM !

Stochastic User Equilibrium with Turn Penalties

Metwork : C:\TRAN3.Z\CONNEC~1\JOB.HET

Demand Table t C:\TRAN3.2\CONNEC~1\SCENI\ES2-20.MTX
Lookup Table : Nene

H Default Penalties

i Specific Penalties

Cost Field ! newtime

Capacity Field " : CAPACITY

, Probabllity Function: Gumbel
0D Pairs : 1444

' Non zero OD Pairs : 1406
. Demand : 11439.45
' Intranodal Demand H 0.00°
Maximum Iterations 50

Iterations : 2

Conv. Criteria : 0.1

Relative Gap : 0.00112466163

Max Flow Change : 198.120242

Equilibrium reached : Yes

Total VHT : . 56660.5314

Total VMT H 41866.09469

Centroid VHT H 13970.0241

Centroid VMT : ' 6897.75155%

VHT w/cut Centroids : 45690.5673

VMT w/out Centroids : 34963.3453

Total Running Time 00:00:01.589,-
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Scenarios; 1,2, 34
2

APPENDIX E

3B, 3C, 4A, and 4B Simu]

ation Qutpuyt
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; assign.rep

(C:\DOS\assign.rep - February 16, 2000 (06:05:55 py

Method ﬂ : Stochastic User Equilibrium with Turn Penaltics
‘ Network i C:\TRANJ.2\CONNEC~1\SCENI\GCEN1~-20.NET
Demand Table : C:\TRAN3.2\CONNEC~1\SCENLI\ES2-20.MTX

Lookup Table

: None

Default Penalties
Specific Penalties

. Cost Field : newtime
Capacity Field ¢ CAPACITY

Probability Function: Gumbel

OD Pairs H 14144

Non zero OD Pairs 1406

Demand - : 23691.84

Intranodal Demand ¢.00

' . Maximum Iterations 50
Iterations : 4

' Conv. Criteria : 0.1
Relative Gap : 0.07650192%89
Max Flow Change ' 601.655501 .

Equilibrium reached : Yes

Total VHT 174076,07

Total VMT : 95994.7765

Centroid VHT H 41418.8286

Centroid vMT : 154986.9694

VHT w/cut Centroids 132657.231

VMT w/cut Centroids

80433.8071

Total Running Time 00:00:02.640.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit
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7098 [

2100 0

2103 0 1.71 1.64 0.00 0.00 -—
2105 - - 0 0.58 0.54 0.00 0.00 -
2106 - R o 0.48 0.50 0.09 0.00 -
2107 - - . 0.07 0.09 0.90 0.00 -
2108 - - 0 0.23 0.24 0.00 0.00 -
2109 -- - 0 1.74 1.68 0.00 0.00 -
2110 703 907 1,600 0.2 0.28 0.44 0.57 0.57
211t -- - o 0.78 0.50 0.00 0.00 -
2112 - - o 0.29 0.25 0.00 0.00 -
2113 - - 0 0.68 0.55 0.00 0.00 -
2114 - - 0 1.4 1.10 0.00 0.00 -
L2113 -- - 0 0.28 0.23 0.00 0.00 .
2118 -- - 0 0.52 0.34 0.00 0.00 -
2119 553 578 1.131 0.49 0.47 0.35 0.6 .36
2120 - - 0 0.47 0.51 0.00 0.0 -
2121 - -- o 0.74 0.70 0.00 0.00 -
2122 - - 0 0.40 0.35 0.00 0.00 -—
2123 - — 0 0.62 0.57 0.00 0.00 -
2124 - -- 0 0.16 0.14 0.00 0.00 .
2125 785 436 n2ar 0.43 0.87 6.4 0.27 0.49
2126 294 495 1,389 0.24 0.32 0.75 0.41 075
2127 283 46 129 0.39 0.40 0.33 0.06 0.35
2124 283 46 329 1.21 111 0.35 0.06 0.35
2129 1.734 835 2.619 0.95 0.81 1.08 0.55 1.08
2130 - - 0 0.20 0.19 0.00 6.00 -
2131 167 405 571 0.51 0.51 0.28 0.67 0.67
2132 - - o 0.03 0.09 0.00 2.00 -
2133 - - 0 2.53 2.36 0.00 0.00 -—
2134 246 663 909 0.09 0.07 0.31 0.3 0.33
2135 40 519 1.016 0.31 0.30 0.33 0.87 0.87
2136 - - 0 0.33 0.2 0.co 0.00 -
2137 - -- o 0.09 0.08 0.00 .00 -
2138 — - 0 0.35 0.36 0.c0 0.90 -
2140 - - 0 1.41 113 0.00 .00 -
2141 - 193 193 0.00 0.69 0.00 0.32 0.32
2142 45 — a5 0.38 0.00 0.08 0.00 0.08
2143 220 142 361 0.33 . 0.31 0.37 0.24 0.37
2144 33 455 768 0.32 0.41 0.52 0.76 0.76
2145 102 271 373 0.17 0.18 0.17 0.45 0.45
2148 — - o 0.52 0.60 0.00 0.00 -—
2149 - - 768 0.74 0.66 0.76 0.52 -
2153 547 164 712 0.49 0.44 0.51 0.27 0.9t
2155 33 218 261 0.17 0.13 0.05 0.38 0.33
2156 - - 528 0.12 0.14 0.44 0.44 —
2157 262 266 528 0.29 0.29 038 0.38 0.38
2158 - - 586 0.53 0.48 0.51 0.17 -
2159 841 1.509 2,350 0.25 0.27 0.53 0.94 0.94
2160 - -- V0 0.16 0.14 0.00 0.00 -
2161 147 503 " 651 0.23 0.38 6.23 0.84 0.34
2162 191 33 223 0.23 0.23 0.32 0.05 0.32
2163 1.030 552 1.632 0.51 .53 ¢.67 0.34 0.67
2164 - - o 0.39 0.38 0.00 0.00 -—
2165 - - 0 0.29 0.24 0.00 0.00 -
2166 324 a1 365 0.27 0.26 0.54 0.07 0.54
2167 3286 — ‘3,286 0.14 0.00 1.37 .00 1.37
2168 - 904 622 ‘1.525 Q.1 o0-10 .38 G.26 0.3%

ty of Jordan - Center of Thesis Deposit

iversi
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2031 s [
2032 - 0 . . ,
2033 ¢ - - 0 0.40 0.42 0.42 0.00 0.00 -
2034 - - 0 0.16 0.13 0.16 0.00 .00 -
2035 - - 0 0.90 1.06 1.66 .00 0.00 -
2036 - - 0 0.52 0.43 0.62 0.60 .00 -
2038 246 663 909 0.54 0.93 0.93 0.1 0.53 0.83
2019 - - o 0.49 0.54 0.54 0.00 0.00 -
2040 - - "o 0.45 0.37 0.45 0.00 0.00 -
2041 - - o 1.00 0.91 1.00 0.00 0.00 -
2043 - -- 0 0.73 0.35 0.55 0.00 0.00 -
¢ 2044 - - 0 0.15 0.14 0.15 0.00 0.00 -
045 - - 0 0.6 0.36 0.36 0.00 0.00 -
2046 - -- 0 0.96 0.94 0.96 0.00 0.99 -
2047 - - 0 0.13 0.14 0.15 0.00 0.60 -
2048 - - 0 0.53 0.45 0.53 0.00 .00 —
2042 — - 0 0.45 0.41 0.43 0.00 0.00 -
2050 - - - 0 0.26 0.23 0.26 0.00 0.00 -
2051 - - 0 0.96 1.02 1.02 0.00 ,0.00 -
2082 - - 0 1.18 1.10 1.13 0.90 0.00 —
2054 - - 0 0.26 0.24 0.26 0.00 0.00 -
2055 241 1,509 2,250 0.14 0.13 0.15 0.53 0.94 0.94
2056 - - o 1.04 0.95 1.04 0.00 0.00 -
2057 - - 0 0.16 0.19 .19 0.00 6.00 -
2058 . - 0 0.28 0.27 0.2% 0.00 0.00 —
2059 - - o 0.4 0.43 0.43 .00 0.00 -
2060 - - 0 1.44 1.22 1.44 0.00 0.00 —
2061 - - ¢ 2.24 342 3.42 0.00 0.00 -
2062 612 204 1,525 0.56 0.66 0.66 1.04 1.51 1.51
2063 763 266 528 0.45 0.36 0.45 0.44 0.44 0.44
2064 - - 0 1.50 1.25 1.50 0.00 .00 --
2065 -- - 0 1.93 1.89 1.93 0.00 0.00 —
2066 -~ - o 1.27 0.97 1.27 0.00 0.00 -
2068 43 - © 45 0.33 0.31 0.33 0.c8 0.00 0.08
2069 - - 0 1.20 1.14 1.20 0.00 0.00 -
2071 - - 0 0.31 0.29 0.31 0.00 0.00 -
2072 - - 0 1.95 208 2.08 0.00 0.00 -
2073 - -— o 1.15 1.22 1.22 0.00 0.00 —
2074 - - o 1.9% 2.11 221 0.00 .00 -
2075 - - 0 0.29 0.29 0.29 0.00 0.00: -
2076 - - 0 13 1.54 1.56 0.00 .00 -
2077 - — 0 0.26 0.26 0.26 6.00 0.00 -
2078 [— - ¢ 1.64 2.00 2.00 000 0.00 -
2079 360 154 714 .36 0.37 0.37 0.45 0.44 0.45
2040 - - 0 1.20 1.28 1.28 0.00 0.00 -
2081 641 381 1.022 0.26 0.26 0.25 0.30 0.48 0.30
2082 - o 0 0.95 0.92 0.95 0.00 0.00 -
2086 181 307 488 0.84 0.92 0.84 0.30 0.53 0.51
2087 - - o 0.16 0.17 0.17 0.00 0.00 -
20838 - - 0 1.30 1.43 1.43 .00 0.00 -
2089 - - 0 0.9% 0.91 0.93 0.00 .00 —
, 2090 -- - 0 2.02 1.52 2.02 0.00 0.00 -
2091 - - 0 0.20 0.17 0.20 0.00 0.00 -
2092 - - o 0.30 0.35 0.35 0.00 0.00 -
2093 - - 0 0.97 0.91 0.97 .00 0.00 -
2094 - - 0 6.79 881 8.51 0.00 0.00 -
2095 - - o 0.32 0.65 0.82 0.00 0.00 -
2096 - - (1] 0.57 0.53 .57 .90 0.03 -~
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1966

1967
1970
1971

1973
1974
1975
1977
1980
1981

1982
1985
1oR6
1988
1980
to9g
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

200t

2003
2004
2005
2006
2007
2008
2009
w10
2011

2012
2013

i

2015°

2016
2017

20158

2019
2020
2021
2022
102]
1024
2025
2016
1017
2028
2029
1030

0.76
0.20
0.8
0.28
0.94
1.24
12
0.14
0.10
0.44
0.69
0.14
0.11
0.1%
0.47
0.4[
Q.14
0.19
0.090
0.13
0.18
0.19
0.74
6.75
0.13
0.43
1.29
165
1.36
1.33
0.59
0.36
0.17
0.19
0.30
0.51
.14
0.12
©.52
.10
0.18
0.27
0.25
0.20
0.59
0.14

0.3%
1.08
2.5
0.26
0.30
.01
Q.00
.29
0.63
i.30
1.24
1.24
0.00
0.00
0.63
0.63
oo
.00
¢.00
0.78
0.00
0.09
0.00
0.68
0.00
Q.00
0.00
G-17
0.00
0.00
0.17
0.00
0.10
Q00
0.52
0.00
0.00
0.94
0.75
0.54
Q.00
0.00
0.00
.48
0.00
0.%3
0.00
1.4
0.05
0.03
0.00
0.00
0.00

0.00
112
.58
.47
0.11

0.2
0.01

0.00
0.37
0.21
£.72
0.42
Q.41
0.00
Q.00
1.19
.83
.00
0.00
0.00
0.90
0.00
0.00
0.00
0.33
G.10
0.00
0.C0
0.55
0.00
0.00
Q.55
0.00
0.02
0.00
0.52
0.00
0.00
0.66
0.35
0.07
0.00
0.00
Q.00
0.94
0.00
0.87
0.00
.39
0.00
0.33
0.1%
0.00
0.00
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Lok
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2,661

1.450
2.811
1,359
3.589

TR3
1.404

197
3.328

363
1,757

2.619
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0
4197
5,047
" 5,083
1,666
2,456
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T4
1,609
362
5.088
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2811
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3,589
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0
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o
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0.00
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.00
.40
0.91
0.0
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G.5%
0.55
1.16
0.00
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.16
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0.34
0.00
0.44
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1.39
1.16
a¢.c0
0.00
oo
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.39
.04
0.74
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C.72
0.36

Q.00
1

1.42
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0.27
0.73
0.0{?
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0.00
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0.49
0.51

0.33
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1666
1668
1669
1670
1671
1672
1673
1675
1676
1678
1679
1680
1651
1683
1724
[728
1729
1730
1736
1738
1740
1741
1742
1743
1744
1745

p
1746

1747
1750
1751
1754
1755
1756
1759
1761
1762
1763
1764
1765
1766
1775
E777
1778
1779
1782
1783
1783
1790
1792
1793
1794
1795
1796
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1798
1799
1203
1805

2.320

1.3121

2.410

1.196
LE
L{h]

1.119
845

1,295

1.1
439

1.497

1.326
728

1.210
6i4
250

1.181

i.4%7

2,562
1,237

570,
168
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2,315
1,013
963
1,431
1.221
742
1,822

1,208
LI%G
563

57!

808
1,767
2,350
781
1.202
"208

1.65
.00
1.51
0.00
0-00
0.55
1.38
1.16
0.00
0.53
0.52
0.52
0.00
0.87
G.02
.31
[18.3]
0.93
0.513
0.73
0.73
0.93%
1.02
0.22
1.30
0.51
0.42
0.93
0.00
0.94
0.00
2.02
Q.73
0.26
.51
0.04
0.39
0.51
0.53
0.27
0.52
0.9%
1.3%
0.64
1.38
0.2%8
0.75
0.93
0.41
0.67
0.00
0.82
1.33
0.52
0.00
0.83
0.52

0.52
0.82
.00
1.12
0.48
0.23
0.8
0.48
1.33
1.22
€.00
1.51
1.19
1.00
0.71
0.51
0.00
1.04
0.00
1.54
0.00
223
1.33
0.6t
0.44
0.24
0.51
0.30

001"

Q.32
1.0%
0.54
0.73
0.5
0.5
0.32
1.26
1.04
0.52
.28
0.00
0.52
1.42
0.94
1.30
1.16
0.32

ty of Jordan - Center of Thesis Deposit

iversi

All Rights Reserved - Library of Un



HERAIE

641

641
169

303

663

213
423
423
2.623
345

608

803

G661
1.210
1.210
4,828

546

%63

1.38
.23
0.40
0.22
0.62
0.29
0.1%
0.73
1.42
0.25
0.53
.80
o.11
3.52
Q.69
0.63
0.31
0.22
0.29
0.79
0.62
6.74
0.16
0.33
0.27
0.53
0.55
0.6
0.15
0.47
0.99
0.21
0.59
117
0.14
0.51
0.31
0.4%
0.17
0.16
0.03
1.10
0.66

012

0.23
1.09
0.45
0.70
0.2%
0.16
0.68
0.32
0.34
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0.44
1.80
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0.33
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G6.71
1.09
¢.22
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1.01
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ety ‘—"-’Anj_i._'oﬁf? }iK_‘FL‘pW” &
301 . - - 0
164 — -- 0
48 - - o
430 - — 0
433 -- - 0 .
454 - -- o 0.19 0.18 0.19 0.00 0.00 -—
456 - - to 0.94 0.80 0.94 0.00 0.00 -
479 367 157 524 0.96 0.99 0.99 0.61 0.16 0.61
433 - -- 0 0.26 0.26 0.26 0.00 0.00 -

436 - -- 0 0.33 0.26 0.33 0.c0 0.00 -
507 - - o 0.19 0.20 0.20 0.00 0.00 -
513 -- -- [ 0.90 0.82 0.90 0.00 G.00 --
541 — - o 0.73 0.77 0.77 0.00 0.00 --
549 L - 0 0.21 0.26 0.26 0.00 0.00 --
552 ¢ 124 - T4 0.4] 0.37 0.43 1.21 0.0 121
553 661 1.250 1.912 0.3% 1.61 1.61 1.10 2.08 2.0%
558 439 714 1163 0.06 0.06 0.06 0.73 1.2 1.21
5N - -- 0 0.17 0.1 0.18 0.00 0.00 -
572 - -- 0 0.07 0.07 0.07 0.00 0.00 -
588 439 724 1.i63 1.29 1.30 1.39 0.73 1.21 1.21
605 .17 937 2,108 0.18 0.14 0.18 1.46 1.17 1.46
607 nR3 s 1.018% 0.22 0.135 0.22 1.23 0.04 1:23
608 T71 204 975 0.20 0.15 0.20 0.96 0.25 0.96
609 L1T7H - 1,171 0.21 0.00 0.21 1.46 0.00 1.45
610 3] - 111 0.22 0.20 0.22 o.13 0.00 0.13
612 - - o 0.25 0.22 0.235 0.00 0.00 -
617 - _— o 0.13 0.00 0.13 0.00 0.00 -
618 4!94 495 1.3892 0.16 0.1 0.16 0.75 0.41 0.75
620 1.101 1,037 2,139 0.26 0.2 0.26 6.92 0.26 0.92
612 471 301 772 o.c8 0.07 6.08 0.78 0.50 0.7%
626 206 377 1,684 0.20 0.17 0.20 1.34 1.46 1.46
631 715 234 1,549 0.44 0.50 9.50 0.39 1.04 1.04
632 937 1,059 1,997 0.21 0.23 0.23 1.7 1.32 1.32
669 313 495 301 0.50 0.57 0.57 0.52 0.32 0.82
635 576 336 512 0.53 0.52 0.53 0.96 0.56 6.96
695 471 354 323 0.18 0.13 0.18 0.78 0.59 6.7%
698 - 618 618 0.00 0.13 0.13 0.0o 1.03 1.03
699 -- 323 323 0.00 0.15 0.5 0.00 0.54 0.54
100 - 70 70 0.1 0.69 0.71 .00 0.12 0.12
724 869 81 950 0.67 0.43 0.67 1.45 0.13 1.43
728 528 358 236 0.26 0.28% 0.28 0.8% 0.60 0.8
731 523 158 314 0.63 0.60 0.53 0.88 0.63 C.53
739 g - 0 1.37 1.29 1.37 0.00 0.00 -
763 -- - 0 139 3.41 3.41 0.00 0.00 —
772 467 — 467 0.17 0.00 0.17 0.53 0.00 0.58
106 2.410 - 2410 0.64 0.00 0.64 .51 0.00 1.51
%13 3.272 - " 3m 0.37 0.00 0.27 1.36 0.00 1.36
822 3.589 -- 3,589 0.26 0.00 0.26 1.50 0.00 1.50
228 45 - 45 0.24 0.21 0.24 0.08 0.00 0.0%

. - - 0 2.25 2.3% 2.35 0.00 0.00 -
79 369 111 430 0.22 0.21 0.22 0.62 0.1% 0.62
907 395 -- 396 0.59 0.58 0.59 0.66 0.00 0.66
910 949 724 1.673 1.49 0.54 1.49 1.53 1.21 i.58
913 . 949 - 949 0.20 0.00 0.50 1.58 0.00 1.58
917 1,138 982 2120 0.61 0.33 0.61 1.42 1.23 1.42
925 1,138 032 2.120 1.54 0.79 1.54 1.42 1.23 1.42
928 1.391 1.034 2.425% 1.13 0.40 1.13 1.74 1.29 1.74
233 - 1.192 1.192 0.00 0.20 0.20 0.00 050 0.50
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108
1?7
123
130
134
151
154
158
164
191
197
203
206
211
212
214
215
217
223
2124
126
219
130
232
234
218
136
238
241

244
246
247
250
252
156
257
260
263
264

At
314
Mo
137

AB_FLOW] " NARLBH T Yo ]

253
183

LW ERE HRER TR

- 233 o.11
- , 18 0.11
297 ©297 0.0%
610 1.057 0.39
266 528 0.34
- 693 0.18
-- 1,734 0.17
-~ 0 0.75
- 0 342
978 2,274 “g.28
476 1,787 0.47
6r1 1,756 0.61
908 2.204 0.45
-- 0 0.17
- 0 0.42
- 0 0.47
719 1.808 2.39
904 1,523 0.22
162 485 0.16
317 551 0.24
1.501 2,266 0.43
578 1.131 0.63
215 ¢ 513 .13
273 313 1.04
493 rO% 0.17
31s 1.007 0.14
- ) 0.2%
557 1.054 0.13
866 2173 0.70
1.657 2,414 0.77
1.461 S8 0.25
-— 2.163 0.79
- 28110 0.56
213 1.483 0.46
- o 0.21
- 250 0.21
608 965 0.99
923 2,409 0.36
- 2,874 0.10
191 L6 | 027
- 2,518 0.20
765 L2266 0.29
5i6 1.208 0.65
1.580 1,580 0.00
- R 1.35
101 1,303 0.23
1.105 2,107 0.14
- 3110 0.15
292 292 0.00
- 0 0.69
- o 1.34
20 156, 0.13
a6z 415 0.21
232 666 0.64
- 0 0.4%
- 0 0.3z
- 0 0.73
- 0 0.6%
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v {C:\DOS\assign.rep - February 16, 2000 {05:38:31 puM

Method
Network
. Demand. Table

Stochastic User Equilibrium with Turn Penalties

C:\TRAN3.2\CONNEC~1\SCEN2\SCENZ—ZO.NET
C:\TRAN3.2\CONNEC~2\SCEN1\ES2-20.MTX
Lookup Table : Mone

Default Penalties

Specific Penalties

Cost Field nevwitime
Capacity Field *CAPACITY
Probability Function: Gumbel

OD Pairs : 1444
Non zero OD Pairs 1405
Demand 23691.,84
Intranodal Demand 0.00
Maximum Iterations ) 50
Iterations : 2
Conv. Criteria : 0.1
Relative Gap 0.01021638232

Max Flow Change 1111.77454

Eguilibrium reached : Yes

Total VHT 148242.411
Total VMT 82077.7958
Centroid VHT 40914.50853
Centroid vMT 15427.3339
VHT w/out Centroids 107327.825
VMT w/out Centroids 76650.4619

Total Running Time 00:00:02.089.
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i) - ADFLOW AL FLOW YO TFLOW| AR Yink]:
3 73 = TS 0.10
4 152 - 182 0.10
5 - 132 112 0.05
) 341 sIt 852 0.38
1 224 163 387 0.36
18 flozs - 1.02% 0.19
19 3.495 - 3,495 0.1%
21 - - o 0.79 . . X
37 , - -- ., 0 3.00 .97 3.00 0.06 8.00 ~—
108 706 727 1.433 0.19 .24 0.24 .50 G.51 0.81
117 369 323 691 0.5% 29 0.33 0.41 .35 0.41
123 461 242 703 0.73 0.56 0.73 0.51 0.7 0.51
130 792 516 1,308 0.44 0.43 0.44 .88 0.57 0.53
124 -- 414 414 017 0.18 0.18 0.00 0.34 0.34
151 313 307 K33 0.43 0.4 0.48 .45 0.51 0.2
154 525 267 793 0.45 0.45 0.45 0.2% 0.45 o.08
158 23 236 919 0.35 0.40 0.40 0.19 1.67 1.67
164 617 392 1.508 0.21 0.29 0.20 1.03 1.43 1.49
191 - - o 0.16 0.16 0.15 0.00 0.09 -
197 - - 0 0.21 0.22 0.22 ¢.00 0.02 -
203 1.120 1,925 3.045 0.43 0.44 0.44 0.41 0.71 0.71
- 206 523 571 1.095 0.62 0.63 0.63 0.29 0.32 0.32
211 528 244 773 0.1 0.13 0.13 0.29 n.14 6.29
212 528 244 773 1.08 1.0 1.08 0.29 0.14 0.29
214 161 196 356 0.16 0.16 0.16 0.27 0.23 0.33
‘215 - - 0 0.14 0.15 0.15 0.00 .00 -
217 -- - o 0.29 0.27 0.29 0.00 0.00 -—
223 712 692 904 0.13 0.14 0.14 0.12 .25 0.3%
224 675 273 047 0.71 0.67 0.7 0.37 0.45 0.45
226 45 279 1125 0.52 0.4% 0.52 1.28 0.16 128
229 26 1466 2.292 v.27 0.26 0.27 0.3t 0.584 0.54
230 2.670 -— 2,670 0.11 0.00 011 0.99 0.00 0.99
232 2,459 - 2,459 0.50 0.00 0.50 1.37 ©.00 1.37
234 106 791 597 0.45 0.51 0.51 0.i8 132 132
215 -- - 0 0.23 0.29 0.29 0.00 0.00 -
236 4% 13 732 0.21 0.22 0.22 1.08 0.14 1.8
233 1 105 156 1.05 0.93 1.05 0.09 6.18 0.18
241 1,700 1100 2,500 0.44 0.45 0.45 0.74 1.00 '1.00
241 2.620 - 2.620 0.09 0.00 0.09 .57 0.00 0.97
244 312 48 420 0.18 0.17 0.13 0.52 008 0.52
246 2.364 . 2.368 0.19 0.00 0.19 o1 0.0 0.52
247 1.925 1.284 1,200 0.23 0.27 0.27 9.11 G.48 0.71
150 - 226 226 0.04 0.05 0.05 2.09 0.28 0.18
152 - 1,047 1,047 0.00 0.16 0.16 0.00 1.1 1.31
256 - - 0 1.28 1.32 1.32 0.00 0.00 -
257 359 218 577 0.23 0.19 0.23 9.20 0.22 0.22
260 359 727 1.086 0.12 0.14 0.14 0.36 0.70 0.79
263 1,674 - 2.694 012 0.00 0.12 0.30 0.59 0.30
264 ! - 1126 326 0.00 0.08 0.08 0.00 0.54 0.54
275 , - - 0 0.64 0.66 0.66 0.00 0.0 -
276 25 2 2% 1.44 1.52 1.52 0.02 0.00 0.02
287 - - 0 0.13 0.13 0.13 0.00 2.c0 -
219 -- - 0 0.19 0.20 0.20 0.00 0.00 .
293 - - o 0.37 0.43 0.43 .00 0.00 -
an 503 536 1,039 0.45 0.44 0.45 0.26 0.28 0.28
It4 379 516 895 0.29 0.30 8.30 0.20 0.27 a.27
36 -- — o 0.78 0.76 0.76 0.00 0.09 -
37 - - o 0.62 0.5% 0.62 0.00 0.00 -
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!D]l AB_FLOW|.

BA_FLOWI' ‘.Tﬁfjt_._tj_vi{]_

ATINE| © MAXTIE

456
473
483
486
507
513
541
549
552

558
571
372

605
607
GOR
609
610
612

617

618
520
622
626
631

G692

131

1.150
677
321

1.090
13
427
700
629
851
318
845
630
921
161

1184

197
451
256
256
79
48
44
85
145

655
318

1.145
L1350
196
527
104
251

211
96
~131
131

291
111

51
112
13¢

0
1.007
553
599

4]

18

778
1217
1124

44
1.135
2,071

677
521
1.090
318
427
700

(L,325

1.506
617
1.343
1826
2,071
356
711

251
275
211
406
241
942

44
129
411

'2.715

1,301
1,334

11
529
326

1.044
266
2,804
2.894
2.894
1,226
23
2,981
‘1407

467
676
1.112
17
159
95
197
274

0.85
0.96
025
0.30
0.19
0.87
0.73
0.23
6.36
.29
G.06
0.1%
0.08
1.3%
0.12
0.15
0.16
0.00
0.20
0.23
0.c0
0.15
0.24
0.07
0.13
0.43
0.21
0.51
0.49
0.17
0.13
0.15
a.66
0.43
0.25
0.56
1.26
3.46
0.00
0.00
.00
0.00
0.21
1.4%
0.20
0.62
0.50
0.00
0.12
0.74
0.35
0.22
1.90
817
0.44
0.57
0.54
0.24
Q.15
.63
1.49
0.24
0.56
0.69

0.92

0.85

0.96
0.28
0.30
0.21

0.73
0.23
0.41
0.31
0.07
0.18
0.08
1.38
0.13
¢.15
0.17
.14
0.20
0.25
0.12
0.15
0.24
0.08
0.16
0.55
0.28
.51
G.53
.17
013

015

0.69
0.68
0.25
0.63
128
3.62
017
0.55
.30
617
0.22
2.45
0.21
0.67
0.50
225
0.36
0.58
0.36
0.22
1.90
0.18
0.44
0.95
0.56
025
0.16
0.78
1.49
0.24
0.56
0.78
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[Di| AB_FLOW| DBAFLOW TOT.FLOW| T rABtikE| T UBALTIMEL MAX TARE| U TAB_VOC] 1 5 TBA YOS - MAX V0G|
1340 109 27 136 0.11 0.10 0.1 0.36 0.02 0.4
1392 7 - 7 3.65 3.57 3.66 0.00 0.00 0.00
1439 554 628 1,181 0.64 0-51 0.64 0.61 0.39 0.63
1445 32 . 60 93 0.67 0.66 0.67 0.0% 0.10 .10
1450 32 60 93 0.32 0.33 0.3 0.05 0.19 0.10
1456 1.238 1,053 2,291 0.17 0.19 0.19 1.33 1.17 1.3%
1458 1.400 964 2,364 0.31 0.28 0.3t 1.56 .07 1.56
1461 - - .0 0.7% 0.85 0.85 _0.00 0.co -
1500 337 235 623 0.60 061 0.61 0.64 0.29 0.64
1505 1 3 607 0.68 0.50 0.68 0.45 0.56 0.56
1509 - - o + 0.00 .18 0.18 0.0¢ e.00 -
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Method .1 Stochastic User Equilibrium with Turn Penalties
, Network : C:NTRAN3.2\CONNEC~1\SCEN3\SWEED.NET
Demand Table : C:\TRAN3.2\CONNEC~1\SCEN1\ES2-20.MTX

Lookup Table : Nene

.Default Penalties
Specific Penalties

Cost Field : newtime

*Capacity Field : CAPSIG

Probability Function: Gumbel

0D Pairs : . 1444

Non zero GD Pairs : 1406

Demand : 23691.84
Intranodal Demand : Q.00

Maximum Iterations : 50
Iterations : 2

Conv, Criteria : c.1

Relative Gap : 0.00692252917¢

Max Flow Change : 1051.08562
Equilibrium reached : Yes

‘ Total VHT : 141572.639
Total VMT : 92863.°711

, Centroid VHT" : ' 41802.507¢
' Centroid VMT : 15452.6014
VHT w/out Centroids : 100163.131

VMT w/cut Centroids : 7741%.0628

Total Running Time 00:00:02.029.

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



IDIJ AB_FLOW|
R

4 178

5 ——

g 534
1 224
18 "1.061
17 2,789
21 -
a7 -
108 553
1z 516
" 123 156
130 ndl
14 -
115t -
154 --
5w 116
164 636
191 -
197 --
208 1.226
206 544
213 535
212 535
214 198
215 -
217 -
'223 298
224 1243
226 310
219 828
230 1.481
212 1624
234 240
215 -
236 96
238 51
241 723
142 1.757
244 260
246 1,728
247 1.944
250 -
252 -
256 - .-
257 N2
260 312
263 1.886
264 e
275 -
276 P o=
287 -
289 --
293 -
P 503
314 181
16 --
137 -
362 193
64 535
428 -
410 -~
435 -

454 106 |

fmﬁq:

BA_FLOW! F_FLOV
BA_ OVI_VTOT;FLOVW

178
438
137

25
178
173
972
Jol
1.061
2,789

LA

0.9
o.12
0.05
0.44
0.35
0.1%
0.13
.81
3.02
0.19
.51
0.74
0.45
€17
0.47
0.45
0.31
0.24
0.15
0.22
0.47
0.64
0.14
0.98
0.16
0.13
0.30
0.13
0.69
0.49
0.25
0.1
0.26
0.42
¢.22
0.21
0.93
0.36
0.08
0.19
0.14
0.32
0.04
0.00

1.37

0.17

"0.13

0.11
0.00
0.70
1.54
0.12
0.28
0.37
047

0.29°

0.87
0.68
1.36
0.22
1.18
0.25
0.40

0.20 -

AR ALY

600
0.00
0.35
1.72
'0.23
0.00
0.c0
0.00
G.00
0.53
0.53
.62
0.21
0.00
0.51
0.37
1.12
1.48
0.00
0.00
.72
£.32
0.15
0.15
0.13
0.41
¢.00
0.7%
0.26
0.12
0.62
0.00
0.0
0.00
0.13
0.62
6.10

0.on,

0.36
0.00
0.57
.52
1.55
0.00
0.24
0.72
n.00
0125
0.00
0.00
0.00
0.00
.68
C.as
0.28
c.o0g
0.0¢
0.05
Q.20
0.00
0.00
.00
0.26

0.06
0.45
G.35
1.72
0.37
0.59
1.08

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



D}

456

483
486

513
541

552
555
558
571
572
588
6035
607
608

610
612
617
GI3
G20
022
626
631
612

GRS
(&)

731

813

872
379
907
910
913
917
915
' 928
933
1057
1066
1140
1170
1174
1186
1187
1193
1233
1243
1262
1321

e —

,,fB—FLUWI 'BA;FL'DWI' ’ be_FleWI AEl_,TMEI

| BATIME[ T MARCTIME[ T AB_Vog|

L BALVOE] T HAX VO]

53j
22

252

—-
"
— oo
0 G

415

157
1.670
2,156
r2.422

518
407
248
2438
2.190
2.190
1.910

24
1.56.?

192
y 283
342

79
a8
149
130
145

134
33

818
164

943
1.234
196
250

1.302
1.302
1,302

729

1.112
499
511

15
800

1.068

291
95
53

114

130

RYG

0
670

257

1.65]
783
50

- 1.072

316
3

Ca24
1.316

517
1.106
2127
2.651

590
566
282
165

338
110
+481
77

357
1.670
2,156
2,422

738
461
793
248

3,492

3,492

3,222
729

26
2977
1.205

703
199
1.142
1.410
371
134"
202
294
274

0.82
0.91
0.26
0.31
0.21
0.91
0.73
0.22
0.49
¢.27
0.06
0.18
0.08
1.20
0.12
016
0.16
0.13
0.22
0.22
0.12
0.14
0.26
0.07
0.12
0.42
0.18
0.49
0.48

0.16

0.00
0.00
0.1
0.63
0.24
0.55
1.29
3.68
0.16
0.51
0.28
0.14
0.22
2.33
0.23
0.59
0.47
G.24

0.35.

0.88
0.40
0.00
. 1.90
0.19
0.35
0.79
0.56
0.32
0.17
0.7
1.41
0.22
0.53
0.67

0.87
6.59
0.25
0.33
0.19
0.89
0.70
0.21
0.39
0.34
0.06
0.17
0.08
1.27
0.13
0.15
0.18
0.00
0.21
0.23
0.00
0.15
0.23
¢.03
0.12
.41
0.17
0.51
0.48
0.15
0.13
0.14
0.74
0.44
0.25
0.56
1.23
1.67
0.00
0.00
0.00
0.00
0.22
2.48
0.21
0.61
0.52
0.00
0.31
0.70
¢.32
0.13
1.37
0.20
0.45
0.94
.57
. 0.25
017
0.69
1.40
0.23
0.57
0.71

87

099

0.26
0.33
0.21
0.91
0.73
3.22
0.40
.34
0.06
0.13
0.08
1.27
0.1
0.16
0.18
g.13
0.22
0.23
0.12
0.15
0.26
0.08
0.12
0.42
0.18
0.51
0.48
0.16
0.13
0.14
0.74
0.63
0.25
0-56
1.29
3.68
0.16
0.51
0.28
0.14
.22
2.48
0.23
0.61
0.52
0.24
0.35
0.33
0.40
0.18
1.90
0.20
0.45
0.94
0.57
0.32
0.17
0.73
1.41
0.23
0.57
6.7

0.00
0.89
0.37
0.42
0.00
0.00
0.60
0.00
0.91
0.65
0.57
0.00
0.00
.57
0.69
0.69
0.92
0.54
0.19
0.44
0.62
0.12
0.77
0.59
0.73
1.1
0.79
0.33
0.57
0.55
0.00
0.00
0.00
0.45
0.07
0.69
0.13
0.00
0.45
0.62
0.64
0.71
0.00
0.00
0.56
0.68
0.41
0.41
1.22
1.22
1.07
0.00
0.01
0.562
0.88
0.32
0.47
0.19
.39
.13
0.02
0.09
0.10
0.08

0.60
0.22
0.0%
0.0%
0.00
0.00
0.00
0.00
0.00
0.78
0.91
0.00
0.13
0.92
0.7¢
0.00
0.00
0.00
G.67
0.09
0.00
0.66
0.68
0.27
©.84
1.05
0.91
0.33
0-42
0.39
0.47
0.44
0.00
.11
0.11
0.1
0.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.37
0.09
0.91
.00
1.3
0.72
0.72
0.26
0.00
0.37
0.93
1.48
0.03
0.44
0.5%

0.49

0.05
0.03
0.06
0.07

0.89
0.37
0.42

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



_Imi AB_FLUW| BA_FL'O"E_)[ : ‘fbi‘_’ELb}%“I';’jf‘f?iﬁ_fjﬁituzi'"":'_.'T"B'E“r_iﬁﬁl'ﬂ'm\ﬂj’:r-!s|.:, zKB:V:]t! i ,-_Eh‘_;‘_;fi.ﬁ;;-:.: Maf_VE_El
1340 109 31 140 e 0.16 0.11 0.C6 0.02 0.04
1392 109 3t 140 3.57 3.52 1.57 0.G6 0.02 0.06
1439 7ds 517 12N 0.7 0.45 0.70 0383 0.30 0.33
1445 12 60 i 92 0.65 0.67 0.67 0.05 0.10 6.10
1450 32 60 92 0.32 0.30 0.32 0.05 o.10 0.1
1456 1.300 333 2,133 0.17 0.18 0.18 1.44 0.53 1.44
1458 1,518 718 2,306 0.0 0.26 0.30 1.70 0.85 1.70
1461 -- - 0 0.77 0.20 ¢.80 0.00 0.07 -
1500 387 233 619 0.64 0.63 .64 0.64 0.39 0.64
1505 , M 330 603 0.64 0.56 0.64 0.45 0.55 0.55
1500 - - ¢ 0.00 017 0.17 6.00 0.00 --
1513 341 159 500 0.2% 0.24 0.25 0.57 0.27 0.57
1518 -- 292 292 0.00 .31 0.31 0.00 0.49 0.49
1522 .- - ] 0.56 0.58 0.54 0.00 0.60 -~
1523 190 an 821 0.28 0.26 0.28 0.65 ¢.45 0.65
1527 %0 ata 408 0.39 0.22 0.32 0.15 0.53 0.53
1562 133 193 616 0.14 0.15 0.15 0.55 6.49 0.5
1513 443 149 592 0.18 0.17 0.12 0.74 0.25 €74
1603 - -- 0 0.59 1.81 1.01 0.60 1 9.00 --
1606 - -- 0 0.20 0.20 0.20 0.00 ¢.00 --
1608 - - . 0 0.60 0.55 0.69 0.00 0.60 -
1609 - -- 0 1.04 1.13 1.13 0.00 0.00 -
1611 294 373 667 0.12 0.53 0.13 0.47 0.62 0.62
1628 - 1.411 1.411 0.00 0.39 0.39 0.00 0.52 0.52
1629 544 578 1.122 0.31 0.20 031 .30 0.32 0.32
1630 - -- 0 0.49 0.49 0.49 0.00 0.00 --
1631 843 584 1.427 0.12 0.12 0.12 6.65 0.45 G.65
1632 190 1.208 1.599 0.13 0.14 0.14 G.65 2.61 2.01
1633 1,204 939 2.144 0.03 0.03 0.03 0.56 1.04 1.04
1634 12 a9 62 0.55 0.90 0.95 0.0 0.03 .03
1642 828 1.561 2.389 0.65 6.61 0.65 0.31 2.58 0.53
1644 1.561 828 2.389 0.12 0.11 0.12 0.5% 831 10.53
1645 130 32 163 0.22 0.24 0.24 007 0.02 0.07
1646 169 76 245 0.92 0.92 0.92 0.14 0.08 004
1647 76 14 90 0.50 0.46 0.50 0.04 0.0% 0.04
1649 -- - 0 0.75 0.72 0.75 ¢.00 0.00 —
1651 771 -- m 0.24 0.00 0.24 0.43 0.00 0.43
1652 509 - 509 0.16 0.00 0.16 0.55 8.07 0.55
1654 21 418 449 0.57 0.61 0.61 0.03 .71 0.71
1655 314 221 536 2.30 0.29 0.39 0.52 a7 0.52
1656 418 159 577 0.27 0.4 0.34 0.70 a.17 0.70
1657 | 418 159 511 0.08 0.07 0.08 0.70 0.27 0.70
1658 707 949 1.656 0.05 0.05 Q.05 0.15 0.35 0.35
1661 385 332 M7 0.43 - .42 0.43 6.20 0.i8% 0.20
1662 3% 95 134 " 5.65 1.60 1.65 0.06 016 0.16
1664 255 163 629 0.30 0.31 0.31 0.44 © 661 .61
1666 2.363 1.761 4,124 0.09 0.08 0.09 0.33 0.65 0.88
1668 1.920 1.302 3222 0.09 0.09 0.09 1.97 0.72 1.07
1669 -- -- 0 0.16 0.00 0.16 0.00 0.00 -
1670 1.937 -- 1.937 0.16 0.00 0.16 0.72 0.60 0.72
1671 - 1.757 1,757 0.00 6.31 031 0.00 0.65 0.65
1672 294 27 3 0.06 0.07 0.07 0.49 0.08 0.49
1673 125 a0z 616 0.07 © 0.09 0.9 0.21 1.18 1.18
1675 2.643 - 2.643 @27 - 0.00 0.27 0.58 0.00 ¢.93
1676 596 89 636 1.37 1.40 1.40 0.28 0.04 0.28
1678 51 - 51 0.07 0.00 0.07 0.09% 0.09 0.09
1679 408 - 408 0.42 0.00 0.42 0.71 §.00 0.7t
1680 198 150 448 0.17 0.17 0.17 0.33 0.42 0.42
1681 193 327 525 0.82 0.87 0.837 0.33 0.55 0.5%
1683 |- - 0 0.21 0.19 0.21 0.00 0.00 -
1724 - -- 1.196 0.78 0.87 0.87 0.87 1.12 -
1728 - -- 841 0.64 0.61 0.64 0.92 0.4% -
1729 388 334 721 0.80 0.77 0.80 0.20 0.i8 0.20
1730 -- - 128 0.47 0.47 0.47 0.88 0.99 -

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



BAFLOW| " TOT_FLOW] T ABLTME

(IDj|  AB_FLOW: ! BA_TIRELTMASCTINED T0AG VO] T EAVGE T T AR VG
1736 pa o 545 0.46 n.az 0.45 033 0.48 -
1738 - -— 1,295 - 0.22 0.33 .33 0.83 1.33 -
1740 -- - 1171 0.19 0.22 0.22 0.71 122 .

17 343 - 343 0.34 0.00 0.34 0.57 0.00 0.57
1742 - - 1.497 0.46 0.64 0.64 0.98 1.51 -
1743 1 o8 3490 438 0.43 0.47 0.48 .16 0.57 0.57
1744 - - 128 0.25 0.23 0.29 0.22 1.00 -
1745 341 159 500 0.67 .68 0.68 0.57 0.27 0.57
1746 - - 614 0.45 0.52 0.52 0.51 .51 -
1747 320 - 320 0.17 0.00 0.17 0.53 0.00 0.53
17150 -- - 1.181 0.21 021 0.21 0.93 1.04 —
1751 - 6 G 0.33 0.33 0.38 0.00 0.0l 0.01
1752 -- - 1,516 0.44 0.29 0.44 1.47 1.06 -
1754 -- - 1,683 0.22 0.33 0.33 118 1.70 -
1755 - - - 0 0.00 9.27 0.27 0.03 0.00 --
1756 - -- 2.570 0.38 0.42 0.43 2.01 2.27 -
1759 - — ' an 0.1 0.45 0.45 0.73 1.33 -
1761 157 367 524 0.22 0.23 0.23 0.26 0.61 0.61
1762 224 136 359 0.57 0.60 0.60 0.37 0.23 0.37
1763 - -- 158 0.23 0.23 0.23 0.03 0.23 -
1764 89 62 152 1.03 0.92 1.03 0.13 0.10 0.15
1765 - - . 488 0.37 0.37 0.37 .51 0.30 -
1766 854 1.461 2,315 0.47 0.45 0.47 0.32 0.54 0.54
1775 — -- 1,613 0.24 0.20 0.24 0.87 0.62 -
1777 - - 963 0.25 0.31 0.31 c.52 1.08 -
1778 1333 707 2,040 0.65 0.65 0.65 0.76 .16 0.76
1179 ! - - 1221 0.62 0.47 0.62 1.3 0.73 -
1782 . - — 742 0.31 0.30 0.31 0.64 0.59 -
1785 398 720 L11S 0.56 0.46 0.56 0.49 0.90 0.90
178% - - 547 0.25 0.23 0.28 0.34 0.57 -
1790 -- - 13 0.39 0.48 0.48 0.49 0.71 -
1792 360 264 624 0.28 0.27 0.23 0.60 0.44 0.60
1793 - -- 563 037 0.40 0.40 0.41 .52 -
1794 - - 571 0.61 0.6% 0.65 0.67 .28 -
1795 62 107 169 0.28 027 0.28 0.10 0.18 0.1%
1796 - -- 808 1-18 1.16 1.18 " 0.2 0.52 -

1797 - -, 1767 0.36 0.33 0.36 1.5 1.42 --
1798 855 2.013 2,878 0.29 0.27 .29 0.32 0.75 0.75
1799 -- - 1.136 0.37 0.52 0.52 0.59 1,30 -
1803 — - 1.202 0.15 1 0.17 0.17 0.35 1.16 -
1505 266 433 ' 639 0.22 0.24 0.24 0.34 0.72 0.72
1806 1.333 601 1.933 0.33 0.1 031 1.48 0.67 1.48
1809 - - 0 0.3% 0.49 0.40 0.00 0.09 -
1512 610 156 776 1.35 132 1.35 0.25 0.08 0.29
1814 186 - 186 0.21 0.1% 0.21 0.31 0.00 0.3
1818 198 327 525 0.53 0.52 0.93 0.33 0.5 0.55
1820 18 24 42 2.54 2.69 2.69 0.01 0.01 0.01
1833 - - 0 0.77 0.77 0.77 0.00 0.00 --
1841 - - 0 127 1.36 1.36 0.00 0.00 -
1843 815 1,444 2,260 0.54 0.59 0.59 0.30 0.53 0.53
1350 149 53 202 1.00 0.94 1.00 0.08 0.03 0.08
1355 - g 9 1.89 1.9 1.93 2.00 0.02 0.02
1259 - - 0 0.95 1.02 1.02 0.00 9.00 -
1567 - -- 0 022 0.22 0.22 0.00 ©.00 —
1873 - 116 16 0.48 0.49 0.49 .00 0.44 0.44
15874 436 475 ' 1011 0.26 0.25 0.26 0.30 0.56 0.56
1875 1.865 1.112 2977 0.62 0D.47 0.62 1.17 0.37 1.17
1876 744 107 851 0.08 0.08 0.03 0.41 0.06 0.41
1378 - - 0 1.66 1.81 1.81 0.00 000 -
1881 2.290 1.383 : 3,673 0.27 0.24 0.27 0.85 0.51 0.85
1884 2.363 1.761 . 4,124 0.17 0.18 0.18 0.38 0.65 0.88
1886 2,020 1.383 '3.403 0.55 0.52 0.55 0.75 0.55 0.75
1887 - -- 1.666 0.42 .51 0.51 1.20 1.57 -
1850 1625 818 2,443 0.65 0.58 0.66 1.13 0.30 1.13

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



1|, AB_FLOW

BNt
1895
1896
1899
1903
1904
1908
1909
1910
1917
1920
1923
1926
27
1928
1929
1932
1933
1914
1917
1938
1939
1940
1941
1942
1944
1946
1948
1950
1952
1953
1954
1955
1957
1960
1962
1963
1964
1968
1956
1967
1970
1971
i973
1974
1975
1977
1980
1981
§982
1985
1986
1988
1989
1930
1991
1992
1993
1994
1995
1996
1997
1998
1999

w06

6
828
120

2.217
744

1.624

2.135%

2.422

972

1.665
508

1070
552

R?

"E.A_FLO\‘J: ‘TdT__'FLbWI[" TTAB V’I\'_"lfl.\iéf""ﬁ.&ijiiﬁ;l’TI'A'Q;VOC]"-'TT'EA'_.VO??I FTMAX_VOE
== 806 0.00 0.38 039 0.0 039
14 90 0.30 0.30 .04 0.01 0.04

748, 1536 0.2 6.32 0.44 0.39 0.44
102 222 0.19 .22 0.20 0.17 0.20
2.639 . 4.856 0.15 0.15 0.82 0.98 0.53
107 Tosst 0.09 0.07 0.40 0.95 0.40
- 5.624 0.00 0.29 0.60 0.00 0.60
- 2,185 - 0.60 0.67 0.73 £.00 0.73
- -2.412 0.00 0.28 0.90 0.00 0.90
1.630 1.630 0.25 0.25 0.00 0.89 0.89
370 1.341 ¢.12 0.13 1.08 0.41 1.68
- 1,668 0.00 0.42 1.04 0.00 1.04
374 882 0.10 0.10 0.83 0.62 0.35
409 1.480 1.2% 1.67 .51 €20 0.51
-- 1.509 1.78 137 1.50 0.72 -
S8 1.1M 019 0.19 0.35 8.36 0.36
- 0 0.49 0.50 0.00 0.00 —
-- 2.315 0.97 2.56 243 1.42 -
62 152 0.87 0.87 0.15 .10 .15
- 488 0.43 0.43 0.51 0.30 -
277 865 0.35 ©.36 0.23 0.15 0.33
- 436 0.75 0.94 0.00 0.73 -
-— ' 788 0.28 0.40 1.31 0.00 -
- 785 0.49 0.4% 0.44 0.60 0.44
-- 55 0.00 0.18 0.09 6.00 0.09
-- 0 0.20 0.20 0.00 0.00 -
- 524 0.33 0.33 0.20 0.67 -
153 158 0.14 0.14 0.00 0.26 0.26
- 3 0.18 2.13 1.22 0.00 122
212 212 0.27 0.27 .00 0.35 0.35
- 212 0.17 0.17 0.00 6.3% -
-- 0 0.97 1.08 0.00 0.00 -
- ¢ 1.61 1.61 0.00 0.00 -
L 10 1.66 1.66 0.01 0.0 0.01
8 50 522 5.22 ¢.02 0.00 0.02
42 50 0.54 ‘0.54 0.01 0.03 0.03
- 0 0.38 0.8 0.00 0.00 --
-- 1131 1.53 1.54 0.96 0.92 --
- 0 0.45 0.45 0.00 0,00 -
-- 263 0.00 0.15 0.35 0.00 0.85
-~ 802 0.34 0.34 0.39 0.95 . -
860 2.44% 0.98 1-02 0.53 0.29 0.53
-~ 1.473 2.58 7.99 2.65 - 1.47 -
- 214 0.14 0.14 0.26 6.09 -
331 716 e.57 0.57 0.20 017 0.20
- 5 0.98 0.98 0.00 0.00 -
- ) a.15 0.15 0.00 0.09 -
178 204 0.76 0.7¢ 0.04 0.30 0.30
- 204 ¢.18 020 023 g.11 -
-— 1.811 0.26 0.26 1.30 1.72 -
-— 861 0.23 0.30 0.97 0.47 -
281 ‘861 0.74 1.00 8.97 0.47 0.97
- 0 1.30 1.10 0.00 0.00 -
127 232 123 1.23 .18 0.21 0.21
833 2,133 0.16 0-16 1.44 0.73 1.44
499 1.205 0.10 0.19 0.78 0.55 0.78
- ¢ 0.49 0.44 0.00 0.90 -
- o 0.74 0.78 0.00 .00 -
— 0 0.13 0.13 0.00 0.00 -
601 1,933 0.11 011 1.48 0.67 , 1.43
- o 0.19 0.19 0.00 .00 .
— 0 0.92 0.94 0.00 0.00 -
- 0 0.41 0.43 c.00 0.00 -
501 1.207 0.13 0.13 0.78 2.56 6.78

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



D1

2000
20Mm
2003
2004
2005
2006
2007
2008
2009
2010
2011
2002
2M3
2015

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2013
2024
2035
2036
2038
2039
2040

.2041
2043
2044
2048
2046
2047
2048
2049
2050
2051
2052
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064

2065 -

2066
+2068

2069

AB_FLOW

2
B3
496

B:A__FL_OW "'TOT_'F'Lb"\'\"[ = AB__TEME "’“EA_"IMF|N&X_T: RRE eI E-‘\:‘-Oﬁi "'_,MAZ‘-l_vci(_';!
-- i 011 o.11 011 0.00 0.00 -
2 2 0.00 0.11 G.11 0.00 0.00 0.00
- 2 014 0.00 0.14 0.00 2.00 0.00
595 678 ¢.19 0.18 0.19 0.14 0.9¢ 0.99
- 496 0.20 0.09 0.20 0.8 0.60 0.83
2 493 0.66 0.61 0.66 ©.81 0.00 0.83
99 180 0.70 0.72 0.72 G.14 0.16 0.16
- ! 0 0.14 0.00 .14 0.00 2.60 -
- 0 0.38 0.40 040 0.00 0.00 -
- 0 3.08 2.91 3.08 0.00 0.00 -
433 639 1.69 1.58 1.69 0.34 2.72 0.72
105 113 1.39 31 3.59 0.01 0.8 0.8
I8 . 55 1.37 1.3 1.37 0.03 0.06 0.06
1.87¢ 4,258 0.7 .18 0.1% 0.28 0.6% 0.83
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106 . 105 0.34 03 0.34 0.00 0.16 0.13
- "o 0.49 0.52 0.52 0.90 0.00 -
2.083 2,949 0.16 0.53 0.16 032 0.77 0.77
18 573 0.12 0.14 0.14 n.89 G.66 0.89
182 653 0.5 0.47 0.50 0.79 6.30 0.79
3 173 0.10 0.09 0.10 0.89 0.06 0.39
720 1.050 020 0.14 - 0.20 0.37 0.80 0.20
- (65 0.24 0.24 0.24 0.11 0.00 0.1t
212 2717 023 0.24 024 0.11 035 " 035
38 88 0.20 0.20 0.20 0.00 0.2 0.22
- 88 0.67 0.67 0.67 ¢.15 0.00 0.15
226 226 0.15 0.14 0.15 0.00 0.38 0.38
-- ¢ 0.20 0.19 0.20 0.00 0.00 -
- 0 1.91 ©1.78 1.91 0.00 0.00 -
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- 0 0.52 0.54 0.54 0.00 0.09 -
- 0 0.44 0.42 0.44 0.00 0.0 —
- 0 0.22 0.22 0.22 0.00 0.00 -
60 92 0.97 .13 1.11 0.05 0.10 0.1¢
- 0 1.06 501 1.06 0.00 , 509 -
- 0 0.23 0.27 0.27 0.00 0.00 -
2.013 2,878 012 0.13 0.13 6.32 0.75 8.75
- 0 0.94 0.99 0.99 0.00 0.00 -
- o 0.15 0.18 0.15 0.00 0.00 -
9 9 9.27 0.27 0.27 0.G0 0.62 0.02
-- 0 0.39 0.39 0.39 0.00 0.c0 -—
- 0 122 1.42 1.42 0.00 0.00 --
-- 0 3.50 3.76 3.7 .00 0.00 --
836 1.522 0.55 0.78 0.78 1.06 1.48 1.48
233 495 0.38 0.44 0.44 0.44 0.39 0.44
- 0 1.47 1.54 1.54 0.00 0.00 -
- 0 2.26 2.08 2.26 0.00 0.00 -
- 0 1.06 1.01 1.06 0.00 0.00 . -
- 2 0.33 0.32 0.31 0.00 '0.00 0.00
- 0 1.08 1.14 1.14 0.60 0.00 -

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



]

T I07t
2072
2073
2014
2075
2076
2077
2078
2479
2080
2081
2082
2086

' 2087
2018
20RD
20H0
2091
2092
2093
2094
2095
2096
2098
2100
2103
2108
2106
2107
2108
2109
210
2111
2112
2113
2114
2115
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127

12128
2129
2130
2131
2132
211

, 2134
21358
2136
2137

2138

2140
2141
2142
2143
2144
2145

r

AB_FLOW( BALTIHE] - MAXCTIE AW VGE| T BATVE| T RAX: Ve
< = 0 031 0.39 031 9.00 .00 =
- - 0 2.14 2.04 214 0.00 0.00 -
- - 0 127 1.20 1.27 0.00 0.00 -
- - o z.22 2.34 2.22 0.00 0.09 -

R— - 0 0.20 0.28 0.29 0.00 0.00 -
- -- 0 1.56 1.47 1.56 0.90 0.00 -

g 1 19 0.21 0.20 0.21 .01 0.00 0.01
- - ¢ 1.66 1.54 1.66 0.00 0.00 --
bl 14 90 019 0.37 D.39 0.04 g.01 0.04
- -— .0 1.09 1.14 1.4 0.00 0.00 -
130 33 ' 163 0.26 0.27 0.27 0.07 0.02 .07
-- - ¢ 0.97 0.85 0.01 0.00 0.00 -
181 307 488 0.7 0.83 .53 0.30 0.51 0.51
- - 0 0.18 0.17 0.18 0.00 0.00 -
- 9 9 1.18 1.4 .38 0.00 0.0% 0.01
- 1 1 1.04 09z 1.04 -0.00 0.00 0.00
- -- 0 1.5% 1.63 1.65 0.00 0.00 -
-- o 9 0.20 0.22 0.22 0.00 0.00 0.00
- - 0 0.36 0.1% 0.36 0.00 0.00 -
- - 0 0.98 0.25 0.93 0.00 0.c0 -
- . 0 6.79 6.43 6.79 0.c0 0.00 -
- - 0 0.69 0.74 0.74 0.00 0.00 -
-- 9 9 0.55 0.54 0.55 0.00 0.02 0.02
- - 0 1.3t 127 1.31 0.00 0.00 -
-- 9 9 2.88 2.51 2.85 0.0¢ 0.02 0.02
- - 0 1.77 1.78 1.78 0.00 0.00 .-
- - 0 0.55 0.56 0.56 0.00 0.00 -
— - o 0.57 0.54 0.57 0.00 0.00 -
- - 0 0.08 0.08 0.08 0.00 0.00 -
— - "o 0.21 0.22 0.22 £.00 0.00 -
54 . 54 1.38 1.50 1.50 0.09 0.00 0.0%

838 748 | 1.586 0.44 0.27 0.44 131 0.39 1.31
- - o 0.83 0.79 0.83 0.00 0.00 -
- -- 0 0.26 0.23 0.28 0.00 0.09 --
-— - 0 0.71 0.66 0.71 0.00 0.00 -
- -- 0 1.27 1.44 1.44 0.00 0.00 --
- - ¢ 0.27 0.26 0.27 0.00 0.00 -

9 1 1o 0.60 0.58 0.69 0.01 0.00 0.01
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9 - 9 0.41 0.40 0.41 0.00 0.0 0.00
- 9 ) 0.75 0.72 0.75 0.00 .00 0.00
- -— 0 0.40 0.42 0.42 0.00 0.00 -
. - 0 0.62 0.65 0.65 ¢.00 0.00 -
- 9 9 0.15 0.14 0.15 0.00 0.02 0.02
589 277 865 0.78 0.77 0.78 0.13 0.15 0.1
88 423 511 0.33 0.31 0.33 0.07 0.35 0.15

284 4 333 0.43 0.39 0.43 0.14 0.02 0.14
283 40 323 1.13 1.07 1.13 0.13 ' 0.02 0.13
1.865 LItz 2,977 0.82° 0.81 0.82 0.62 0.37 0.62
105 22 127 0.19 0.20 0.20 0.18 0.04 .18
233 187 619 0.50 0.51 0.51 0.39 0.64 0.64
88 29 17 0.09 0.09 0.09 0.05 0.02 0.05
29 52 81 2.1 2.56 2.36 0.02 0.03 0.03
42 200 1,142 0.09 0.09 0.09 0.19 0.44 Q.44
114 320 434 0.25 0.27 0.27 0.19 0.53 0.53
- - 0 0.27 0.27 0.27 0.00 0.00 -
93 38 134 0.07 0.09 0.09 0.16 0.06 0.16
s 9s 134 0.35 0.35 0.35 0.06 0.1 0.16
- - tooo 123 111 1.23 0.00 0.00 -
- 21 21 0.00 0.59 0.59 0.00 0.04 0.04

2 - 2 .41 0.00 0.41 0.00 0.00 0.00
39 140 179 0.34 0.32 0.34 0.07 0.23 0.23

192 511 703 0.39 0.37 0.9 0.32 0.85 0.85
81 99 1350 0.19 0.18 0.19 0.58 0.16 0.58
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1148 ',-— 226 : 0.58
2149 - - . X 0.64
2153 m 2 3 0.46 0.42 0.46
2155 65 212 177 0.12 0.20 .20
2156 - - 439 0.26 0.2% 0.26
2157 262 233 495 0.1 0.34 0.35
2158 -- -- 597 0.56 0.50 0.56
2159 899 1.992 2,491 0.24 0.21 0.24
2160 219 285 513 0.17 0.15 0.17
2161 44 142 136 0.35 0.34 0.35
2162 oz [} 462 0.24 0.24 .24
2161 1077 542 1.619 0.49 0.52 0.53
2164 -—- - 0 0.42 0.38 0.42
2143 .- - e 0.23 0.28 0.25
266 LSS - ' 0 0.26 0.24 0.26
2167 zi'.un - 2.330 011 0.00 8.1
2168 1.226 770 1.996 0.5 0.32 0.15
2169 1.521 1.467 2.989 1.72 1.74 1.74
2170 573 - . 1 0.44 0.00 0.44
21 760 ~- ., 760 0.2 0.00 0.28
2172 949 1,467 2.416 0.19 .20 0.20
1173 1.160 930 2,140 0.13 0.12 0.13
2174 1.729 -- 1.729 0.3% 0.00 0.35
2175 - 1.126 0.00 0.23 0.2
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{C:\DOS\assign.rep =~ February 16, 2000 (04:35:49 PM

Method + 1 Stochastic User Equilibrium with Turn Penalties
Network ‘ .t C:\TRANZ.2\CONNEC~1\SCEN3\SEN3SIGN\SWEED,NET
Demand Table : C:\TRAN3.2\CONNEC~1\SCENI\ES2-20.MTX

Lookup Table : None

Default Penalties
Specific Penalties

Cost Field : newbtime

Capacity Field : *CAPSIG

Probability Function: Gumbel

OD Pairs : . ' 1444

Non zerc OD Pairs : 1406

Demand H 23691.84

Intranodal Demand : 0.00

Maximum Iteratioens : 50

Iterations : 2

Conv. Criteria : 0.1
Relative Gap : 0.01097381248 |

Max Flow Change : 1111.77454

1 Equilibrium reached : Yes
Total VHT : 147967.689

Total VMT : 92081.2265

Centroid VHT : 40901.8514

. Centroid VMT : 15422.2778
' VHT w/out Centroids : 107065.638
VMT w/out Centroids : 76658.9%434

Total Running Time 00:00:02.040. ,
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- - 0 0.76 0.85 0.00 ' 0.00 -
545 478 1.023 0.96 0.96 0.91 0.80 0.91
208 361 569 0.28 028 0.35 0.60 0.60
219 370 . 599 0.30 0.35 0.38 0.62 0.62
- - ] 0.21 0.21 0.0 0.00 -
- - 0 0.92 0.92 .00 0.00 -

9 8 18 0.72 0.73 0.0l 0.c0 0.01

Ll 8 8 0.23 0.23 6.00 0.01 0.01
718 - 778 9.41 5.41 1.30 0.00 11.30
694 523 1.217 0.30 0.33 0.97 0.87 ¢.99
346 778 1.124 0.07 0.07 0.58 1.30 1.30
-- - 0 0.18 0.18 0.60 0.00 -

0 44 .4 0.08 0.08 0.00 0.07 0.07
341 792 " L1338 1.32 1.38 0.57 1.32 1.32

. L150 966 2,115 0.11 0.12 0.64 0.4 0.64
617 -- 677 0.15 0.15 0.59 0.00 ¢.59
$81 - 581 0.17 0.17 1.07 0.00 1.07
1.150 - 1.150 0.14 .14 0.58 6.00 0.58
113 205 M8 0.20 0.20 0.19 0.34 0.34

. 284 - 284 0.25 0.25 0.47 0.00 047
678 - 678 0.12 0.12 1.13 0.00 1.13
6858 718 1.407 0.14 0.15 .57 0.6%° 0.69
910 820 LM 0.23 0.25 1.41 0.68 1.41
318 318 637 0.08 0.08 0.5 0.53 0.53
B4S 495 1.340 0.14 0.14 1.02 0.82 1.02

' 703 1.14% 1.548 0.55 0.55 0.73 127 1.27
966 1.150 2115 0.19 0.19 0.54 0.85 0.85
1h1 196 * 356 0.51 0.51 0.27 0.33 0.33
17 527 703 0.53 0.51 0.29 0.53 0.38
rA]| 104 835 0.16 0.17 1.22 0.17 1.22
-- 25§ 251 0.00 0.13 6.00 0.42 0.42
- 275 2758 0.00 0.15 0.00 0.46 .46
-- 211 211 0.69 0.69 0.00 0.35 0.35
10 96 406 0.68 0.68 0.52 0.16 0.52
t 131 241 0.24 0.25 0.18 0.22 0.22
7892 131 919 0.63 0.63 1.1 0.22 131
a4 ¢ 44 1.28 1.28 0.07 0.00 0.07
102 27 129 362 3.62 0.09 0.02 0.09
352 - 352 0.17 0.17 0.44 ¢.00 0.44
271§ -~ 2715 0.56 0.56 1.01 0.00 1.n1
1,301 - 3,301 0.30 0.30 0.98 0.00 0.98
L3334 -~ 1,334 0.17 0.17 0.97 0.0 0.97
Mz - 2 0.22 6.22 0.00 0.60 0.00

3 8 1 2.33 2.45 0.0t 0.01 0.01

410 90 499 0.2% 0.2! 0.64 0.15 . 0.58
326 - , 326 0.67 0.67 0.54 0.00 " o84
266 778 1.044 0.50 0.50 0.44 1.30 1.30
266 - 266 0.25 G.25 0.44 0.00, 0.44
1.669 1.226 2.894 0.36 0.36 0.93 0.97 ' 0.97
1.669 1225 2,894 0.98 0.98 0.23 0.63 0.93
1.669 1.226 2.894 0.36 0.35 0.2 0.68 ¢.93
- 1.226 1.226 0.00 0.21 0.00 0.43 0.43
21 2 23 1.74 1.90 0.01 0.00 0.01
1869 1.112 2,981 0.18 0.18 0.62 0.37 . 0.62
670 737 1.407 0.40 0.44 0.84 1.38 1.33
197 511 708 0.95 0.95 0.33 1.43 1.46
451 5 467 0.56 0.56 0.75 0.03 6.75
256 420 676 0.25 0.25 0.14 0.23 0.23
256 256 1112 0.16 0.15 0.22 0.43 0.43
79 291 371 0.78 0.78 0.13 0.49 0.49
48 111 139 1.44 1.49 003 0.06 0.06
44 51 95 0.24 .24 0.03 0.03 003

RS 96 181 0.55 0.56 0.05 0.8 0.95
145 130 274 0.78 0.78 0.08 0.07 0.08
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1340 109 27 135 0.11 0.10 0.1 0.6 0.62
1392 7 - 7 3156 3.57 1.65 0.00 0.00'

1439 554 628 1,181 0.64 0.51 0.54 0.61 0.36

1445 . 1z 44 77 0.67 0.66 0.67 0.05 0.07

1450 32 44 77 0.32 0.32 .33 0.05 0.07

1456 1.238 1.0%3 2291 017 0.19 0.19 1.33 117

1458 1.400 a64 2.364 0.31 0.28 0.31 1.56 1.07

, 1461 -- - 0 0.79 0.35 0.85 0.00 ¢.00 -
1500 187 136 623 0.60 0.61 0.61 0.64 0.39 0.64
1505 273 314 607 0.68 0.50 0.68 0.45 0.56 0.56

1509 - - 0 0.00 0.48 0.18 0.00 0.00 -
151} , M2 AGR i.210 0.27 0.24 027 1.24 0.78 1.24
1518 - 272 1 0.60 0.26 0.26 0.60 0.45 0.45
1522 - -- 0 0.55 .57 0.57 0.00 0.00 -
1523 6lo 433 1.051 0.34 0.29 0.34 1.03 0.46 1.03
1327 117 345 462 0.2 0.30 0.20 8.20 0.57 0.57
1562 326 500 826 0.15 0.15 0.15 0.54 0.53 0.83
1573 341 162 504 019 0.18 0.19 G.57 0.27 0.57
1603 - - 0 1.05 1.18 1.18 0.00 0.00 -
1606 - - ) 0.19 0.21 0.2t 0.06 0.00 -
1608 - - ] 0.54 6.59 0.59 .60 0.00 -
1609 - - ) 109 1.07 1.09 0.00 0.00 --
1611 156 397 753 0.12 0.15 0.15 0.5 0.66 0.66
1628 - 2,231 2.1 0.00 0.49 0.49 0.0 0.83 0.33
1629 523 572 1.095 0.29 0.29 0.29 6.29 ., 092 0.32
1630 - - 0 0.46 0.52 0.52 0.00 0.00 —
1631 B78 1.067 1.945 0.11 0.11 0.11 1,57 0.52 .82
1632 507 1.210 1.717 0.13 0.14 0.14 T 085 2.02 2.02
1633 766 1,141 1,907 0.03 0.04 0.04 9.16 1.27 1.27
1634 12 at 7 0.50 0.92 0.92 0.0t 0.02 0.02
1642 1Y 1.466 2,284 0.65 0.60 0.65 0.30 0.54 0.54
1644 1.466 B19 2,284 0.12 o.11 0.12 ¢.54 0.30 0.54
1645 214 50 263 0.22 0.21 0.22 o.12 0.03 0.12
1646 144 43 187 0.94 0.99 0.9% 812 0.04 0.52
1647 190 30 220 ¢.45 0.45 0.45 .11 0.02 0.11
1649 25 193° 218 0.72 0.66 0.72 0.02 0.12 0.£2
165t 793 - 793 0.24 0.00 0.24 ¢.44 0.00 0.44
1652 509 - 509 0.17 0.00 0.17 0.55 0.00 0.55
1654 56 172 229 0.56 0.58 0.58 0.09 0.29 0.29
1655 163 5 168 0.29 0.29 0.27 0.27 0.01 0.27
1656 786 468 1.hs4 ©.30 0.28 0.30 1.31 0.78, 1.31
1657 786 468 1.254 0.07 0.08 0.08 1.3 .78 1.3
‘1658 1.702 3.169 4.871 0.10 0.12 012 .66 1.17 1.17
1661 308 118 622 6.45 0.42 0.45 0.16 0.i7 0.17
1662 38 103 141 1.71 1.63 1.71 0.G6 017 017
1664 258 453 711 0.27 0.28 0.28 0.42 0.75 0.75
1666 2.558 1.761 ‘4,318 0.08 0.08 0.08 0.75 0.65 0.95
1663 1.669 1.226 2,894 0.10 0.08 0.10 0.93 0.68 0.93
1669 - - ) 0.13 0.00 0.13 0.c0 0.00 -
1679 3072 - 3072 0.20 .90 0.20 i.14 0.00 1.14
1671 - 2,627 2.627 0.0 0.41 0.41 0.00 - 0.97 0.97
1672 156 - 156 0.06 0.06 0.66 0.59 0.00 0.59
1673 0 492 822 0.08 0.10 0.10 .55 1.18 1.18
1675 1.426 - 3.426 0.39 0.00 0.39 P27 0.00 1.27
1676 596 59 686 1.4% 1.37 1.43 0.28 0.04 0.23
1678 - - o 0.08 0.00 0.08 0.00 .00 -
16719 3352 - s 0.47 0.0 0.47 0.61 ¢.00 4.61
1680° 198 250 448 0.16 0.18 0.13 0.33 0.42 0.42
1681 198 294, 492 0.81 0.28 0.23 0.33 0.49 0.42
1683 - - 0 .20 0.13 0.20 0.60 0.00 --
1724 - - 1.196 0.78 0.85 0.85 0.87 1.12 -
1728 - - 841 - 0.69 0.62 0.69 0.9 0.48 -
119 464 318 782 - 0.79 0.83 0.83 .24 0.17 0.24
1730 - . 1.125 0.45 0.51 0.51 0.58 0.99 -1
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NREE = C.44 0.50 0.53 043 -
1738 - 0.26 0.25 0.83 1.3 -
1740 ! -- 0.22 0.22 8.73 1.22 -
1741 146 0.00 .28 0.58 0.00 .58
1742 - 0.71 0.71 0.58 151 R
1743 403 .48 0.48 0.67 0.0 0.67
1744 - .29 0.29 022 1.00 -—
1745 742 6.72 0.712 1.24 . 0.78 1.24
1746 - 0.47 Q.47 .51 0.51 -
1747 1n25 0.00 0.17 0.54 0.00 0.54
1750 - 0.22 5.22 ¢.73 1.04 -
1751 - 6.37 0.3% 0.00 0.02 0.02
1752 -- -, 149 0.4t 029 0.41 1,47 1.03 P -
1754 - - '1.678 0.23 032 0.32 110 1.69 -
1755 - -- ¢ 0.00 0.26 0.26 4.0 0.00 ~—
1756 - - 2.572 0.27 0.36 0.36 2.02 227 --
175% - -- 1.237 0.3t 0.42 0.42 0.73 1.33 -
1761 157 367 524 0.22 (.25 0.25 0.26 (1N 3} 0.61
1762 224 161. . 385 0.62 .59 0.62 €37 0.27 0.17
1763 - - 160 0.24 0.25 0.2% 0.03 0.24 -
1764 82 152 234 1.02 1.00 1.01 0.14 0.25 023
1765 ' - - 438 0.38 0.36 0.38 0.51 0.30 -
1766 854 < 1,461 2,318 0.43 0.43 0.43 0.3 . 0.54 0.54
1775 . - - 1.013 e.21 0.22 ¢.22 0.37 0.82 -
1771 - - 963 0.2% 0.32 0.31 0.52 1.08 -
1778 919 707 1.626 010 0.66 0.70 0.531 0.26 Tt 0.8
17719 - - 1.221 0.63 0.45 0.63 131 0.73 -
1782 - - 742 0.30 0.30 0.30 C.64 0.59 -
1785 395 334 - 728 0.51 0.42 0.51 0.4% 0.42 0.49
1788 -- - 517 0.29 0.27 0.29 0.26 0.50 -
1790 -- -- 875 0.42 0.49 0.49 6.57 0.33 .
1792 887 295 1.183 0.27 0.30 0.30 1.43 0.45' 1.48
17913 - - 563 0.32 0.35 0.35 0.1 0.52 -
. 1794 -- — 571 0.61 0.61 .61 0.67 0.28 -
1795 35 5 40 0.27 0.28 0.28 0.06 0.01 R4
1796 - .. 808 1.36 1.17 1.35 .82 0.52 -
1797 - - 1,167 0.35 ©as .35 1.53 1.42 -
1798 1.is7 1.764 '2.921 0.26 0.29 0.29 043 0.65 0.65
1799 -— - 547 0.36 0.58 0.58 0.09 0.91 —
1803 - - 1.202 0.15 0.17 0.17 0.85 1.16 .
1805, 308 460 768 0.24 0.24 - 024 C.51 0.77 0.77
1306 1.308 843 2.156 0.34 037 0.7 1.45 0.94 1.45
1809 -- - i 0 0.40 g.41 0.41 0.90 0.00 -
1812 626 29 116 1.37 1.34 1.37 £.30 0.04 0.30
1814 159 - 159, 0.20 .19 0.20 0.27 0.00 0.27
1818 198 194 492 0.55 .51 0.55 0.33 0.47 0.42
1820 13 24 42 2.63 2.42 2.61 0061 0.01 0.01
1833 - - 0 0.75 0.76 0.76 .00 0.00 -
1841 -- - o 131 1.19 1.31 0.50 0.00 -
184% 815 1.444 2,260 0.60 0.53 0.60 €32 0.53 0.53
1850 44 51 95 0.93 0.90 0.93 0.02 *0.03 0.03
1855 |- 2 22 1.80 1.83 1.83 0.00 0.04 0.04
1859 - - 0 0.91 0.98 0.9% 0.00 0.09 -
1867 -- - 0 0.23 0.22 0.21 .00 0.00 -
1873' - 5 5 .50 0.49 0.50 6.60 0.02 .00z
1874 169 323 . 691 0.25 . 0.25 025 0.20 0.38 " pae
1875 1.869 1112 2,981 0.64 0.54 0.64 .12 0.37 118
1876 1.70% 1.100 2.808 0.10 0.08 0.10 2.95 0.61 0.95
1878 - - 0 1.7 1.59 1.59 0.50 0.00 -
1881 2.532 1.438 3.977 0.125 0.21 0.25 0.94 0.53 0.94
1584 2.558 1.761 4313 0.19 0.16 0.19 0.52 0.65 0.32
1886 2.5319 1.438 3977 0.51 0.£0 0.51 0.94 0.57 0.94
1887 - - 1666 0.42 0.53 0.53 1.70 1.57 -

1390 . L4Gly 197 2.415 G 66 0.52 0.66 .12 C.30 1.12
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1594, 1342 - “1342 L 0.00 045 0.64 .00 0.64
1895 - 10 20 0.29 .28 0.29 0.00 0.02 e.c2
1895 754 732 1.486 0.32 0.32 0.52 0.40 0.39 0.40
1899 — - 0 0.18 0.18 0.18 0.00 0.09 -
1903 2,466 1190 5,656 0.25 0.30 0.30 0.5t 120 1.20
1904 1.708 1100 - ' 2.50% 0.11 0.10 0.11 0.93 .61 0.9
1904 2.489 —~ ' 2489 0.36 0.00 0.36 0.92 0.00 692
1900 3338 - 3,338 0.81 0.00 0.51 1.12 0.00 1.12
1910 1.314 - 3.334 0.40 0.00 0.49 121 C.00 1.23
1917 S - " 1454 1.454 0.00 "0.24 0.24 0.09 0.80 . 0.30
920 - 855 - B85S 0.14 . g1z v.14 0.55 .00 0.95
19158 L7 - 1317 0.42 0.00 .42 0.3z 0.00 0.82
1926 508 370 BIR - 0.10 o.10 6.i0 0.85 ! 0.62 085
1727 1,077 409 L48G L4g 1.62 1.52 0.51 0.20 0.51
1728 - - 1.509 133 LM LR 130 0.72 -
1929 557 578 1131 0.18 0.21 0.21. 0.35 036 - 0.36
12 - - 0 0.51 0.47 0.51 0.00 0.00 --
1933 - - 2.3i5% 2.25 0.96 225 - 2.43 . 1.42 —
* 1934 32 152 214 0.79 0.34 0.84 0.14 0.25 9.25
1937 — - 488 0.45 0.43 0.46 0.51 0.10 -
1938 539 277 B6S 0.33 0.33 0.2 0.33 0.15 0.33
1939 - - 436 115 0.76 113 0.00 Cm S
1940 - - 785 0.41 0.41 0.41 13 0.00 -
1941 785 - 185 0.43 0.51 0.5 0.44 0.00 0.44
1942 248 - 243 0.17 .00 0.17 0.4i 0.03 » 0.41
1944 - 354, 154 0.09 0.19 0.19 0.0 0.591 .59
' 1945 -- - 167 0.13 0.34 0.34 0.12 0.49 --
194% . - 349 349 0.00 0.13 0.13 0.00 0.58 T 0.8
1950 731 - 71 017 © 018 0.13 0.61 0.00 0.61
1952 == 447 i, 447 0.00 Y 0.24 0.00 0.74 0.74
1951 i - ' 800 0.17 0.17 0.17 0.59 0.74 -
1954 - - 0. 1.01 1.05 1.05 0.2 0.00 -
1955 -- -- 0 1.64 1.51 1.64 c.20 0.00 --
1957 21 3 23 1.67 1.75 1.75 0.1 0.0 .01
' 1960 42 5 47 4.95 . 538 5.8 0.02 0.00 0.02
1962 5 42 47 0.50 0.52 0.52 0.60 0.01 .03
1953 -~ - 0 0.19 0.35 . 039 2.07 0.00 —
1964 - - 1.131 1.53 1.59 1.59 0.56 052 -
1968 - - ¢ 0.46 0.44 0.46 0.00 0.00 -
1966 2335 - 238 0.14 0.00 0.14 075 0.00 0.96
1967 . - - 814 .30 0.34 0.34 ‘0.39 0.97 .
1970 ' 1.587 262- 2.449 0.92 0.95 0.95 0.53 0.29 0.53
1971 = - 247 - 7.76 .7 R & [ 2.65 . 1.47 -
1973 - - 212 0.17 . 016 R 3% 0.5 . 0.08 -
1974 61 as 176 0.55 0.54 0.55 .24 .17 0.24
1975 - - ! 5 . L3 1.00 1.03 6.00 0.00 —
1977 - — ¢ 0.14 0.14 0.14 0.00 0.00 -~
1980 63 160 228 0.74 0.51 0.81 6.1 0.27 i gar
1981 -- - i 0.19 0.20 0.20 .11 0.03 (-
1982 - - ERIT 0.17 0.25 0.25 1.39 .72 -
1985 - - 856 0.31 0.24 0.31 0.97 0.46 -
1936 530 276 856 0.92 0.69 0.92 0.27 0.46 0.97
1938 - -- T 1.37 1.26 1.37 0.00 0.00 -
1989 106 127 732 . 1.18 1.16 1.3 0.13 0.21 0.21
1290 1.218 1053 2.291 0.15 0.16 0.16 - 1.3 1.17 138
1991 670 737 1.497 0.10 0.10 0.10 0.74 0.82 0.52
1992 T e - 0 0.41 0.42 0.42 000 0.00 --
1993 - - ¢ 0.7t ¢ 0.74 0.74 0.20 0.00 -—
1994 . -~ - 0 0.13 0.13 0.13 0.00 0.00 -
1995 - 1.308 Bag 2,156 .11 0.10 0.11 1.45 0.24 .45
1996 - - 0 0.18 0.18 0.18 ©.00 " 0.00 -
1997 - - 0 0.96 0.91 0.96 0.00 .00 -
1998 - - 0 0.40 0.1% 0.40 0.20 0.00 -

1999 670 739 I.JJUQ 0-12 0.14 0.14 .74 0.83 ‘ 0.82
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2006
2007
2008
2009
2010
2011
2012
1013
2015
2016
2017
2018
2019
2020
2021
20122
12023
2024
2025
2026
2027
2028
2029
2030
2011
2032
2033
2034
2015
2036
2038
2039
2040
204%
2043
2044
2045
2046
2047
204%
2049
2050
2051
2052
2054
2055
2056
2057
2058
'2059
2060
2061
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78
496
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- 0 .10 010 .10 0.60 0.00 -
2 2 9.00 .11 0.11 0.00 0.00 0.00
- 2 0.13 .00 0.13 0.09 0.00 0.00
595 673 0.18 0.18 0.18 0.13 0.99 0.99
- 496 0.20 0.00 0.20 0.3 0.60 0.83
2 498 0.63 6.60 0.63 0.53 0.59 0.83
59 175 0.78 ] 0.78 0.13 016 0.16
- o 0.13 0.00 0.13 0.00 0.00 --
- o 0.39 0.43 0.13 0.00 0.00 -
- 0 3.09 3.0% 3.09 0-00 0.00 -
433 539 1.55 1.49 1.55 0.34 0.72 0.72
139 147 3.35 1.02 .35 0.01 0.23 0.2
1R 55 130 1.35 1.35 0.03 0.06 0106
1,306 1.256 0.48 .47 0.48 072 0-48 ©.72
5 5 0.36 0.3 0.36 0.00 0.0 0.01
- o 0.1% 0.19 .19 6.00 0.00 --
163 1 1163 0.19 0.18 0.15 .00 0.14 0.14
- 0 030 0.42 0.42 .00 0.00 -
- 0 0.50 0.52 0.52 .00 0.00 --
1.833° 2.991 0.14 014 0.14 .43 0.68 0.58
209 288 0.16 0.13 0.16 .13 035 0.35
366 440 0.50 0.49 0.50 0.12 0.61 0.5%
209 288 0.12 0.09 0.12 .13 0.35 0.35
314 719 0.1% 0.19 0.19 0.43 0.37 0.42
- 9 0.30 0.27 0.30 .02 0.00 0.0z
447 456 028 0.23 028 002 0.74 074
275 275, 0.19 0.2 0.21 0.00 062 0.69
-~ 64 0.67 0.68 0.68 .11 0.00 ‘011
226 216 0.15 0.13 0.15 0.0 0.38 0.33
- 0 .18 020 .20 £.00 .00 -
- 0 1.74 1.79 1.79 0.03 0.00 -
15 240 0.41 0.42 0.42 0.37 0.03 0.37
226 226 0.14 0.13 0.14 0.00 0.19 0.19
- . 226 0.3% 0.91 091 033 5.00 c.38
- .0 0.64 0.48 0.64 0.00 0.00 -
842 ‘1098 0.75 0.78 0.78 0.14 0.47 0.47
- 0 0.56 0.57 0.57 0.00 0.00 -
- 0 0.39 0.38 0.39 0.00 0.00 -
- |27 112 1.01 112 0.05 0.00 "o.05
- 0 0.78 0.77 0.78 0.09 0.00 -~
449 449 0.13 0.14 0.14 0.00 0.37 0.37
- 0 0.34 0.36 0.3 ©.00 0.00 -
27 27 0.51 .96 0.96 0.00 0.05 £.05
- 27 0.16 0.15 0.16 0.05 0.00 0.05
422 422 0.50 0.50 0.50 0.00 0.15 0.35
- 0 0.44 0.43 0.44 0.00 0-00 -
9 9 024 0.23 0.24 000 0.02 0.02
44 86 1.02 1.67 1.07 0.07 6.07 0.07
- 9 3.00 112 112 0.02 0.00 0.62
- 0 0.26 0.24 0.26 0.00 6.01 -
1.764 2.921 013 0.2 0.13 0.43 0.65 0.65
- ) 0.96 0.95 0.96 0.00 0.00. -
- 0 016 0.16 0.16 0.60 0.00 -
22 . 22 .27 0.27 027 0.00 0.04 0.G4
- ] 0.39 0.38 0.39 0.00 0.0¢ -
8 14 1.28 1.25 1.28 0.00 0.00 0.00
- 0 3.32 3.42 3.42 0.00 0.00 —
892 1,508 0.50 0.63 0.68 1.03 1.49 1.49
258 521 0.37 0.37 0.37 0.44 0.43 9.44
- o 1.52 1.42 1.52 0.60 0.01 -
-- 0 1.91 2.02 2.02 0.00 0.00 -
- 0 1.08 1.02 1.08 0.60 0.00 -
- 2 0.5 0.35 .35 0.00 0.09 0.60
- 0 1.2: L4 1.21 0.00 040 | -
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2077
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1134
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2137
2138
2140
1141

2142
2143
1144
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1.869
105
216

197
76

434

112
18

142
511
98

i

1123
373
323

2.531
123
623
109

8t

1.098
341

134
141

229
189

708
175
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2162
2163
2164
2165
2166
2167

e
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314
9
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226

226
940
554
456

0.63

0.67
0.44
0.19
0.25
0.33
0.5%
0.2
0.16
0.33
0.24
0.49
0.41
0.24
0.24
i3

0.58
0.68
0.43
0.t
0.24
034
0.52
0.25
0.16
6.32
023
0.47
0.40
0.26
0.26
0.00

.63
0.65
0.44
0.19
0.25
0.34
0.59
0.25
0.16
0.33
0.24
0.49
0.41
0.26
0.26
0.13

4.00
1.03
.54
0.02
.44
G.44
0.32
G-39
163
c.07
0.66
0.5%
0.00
0.00
0.40
1.20

0.33
0.54
0.23
0.74
0.41
0.4)
0.17
0.71
0.1%
0.24
0.02
0.19
0.00
0.00
0.00
0.60

¢.38
.54
0.74
Q.44
0.71
1.03
0.24
G.ac
0.59
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4

5

9

|

18
19
21
»
108
117
123
19
114
151
154
158
164
191

. 197
20
206
n
212
214
"218
217
223

224

216
229
230
132

235
1 236

238

241
242
244

247
250
152
256
257
260
26}
164
275
276
287
289
193
in
314
315

162

i|  ABFLOW BAFLOV] ' TET FLGW| i . TiME] Vo FA_VOC| S MaX Vo)
19 - iy 010 0.00 0.10 0.30 ¢.00 0.30
- 141 -- 141 0.11 0.00 0.11 0.35 0.00 6.35
-- 141 141 0.05 0.05 0.05 2.00 ¢.28 0.28
485 400 886 0.41 i.11 111 0.81 1.58 1.58
260 159 420 0.36 0.37 0.37 0.43 0.27 0.41
718 -- 718 0.20 0.00 0.20 0.40 0.00 0.40
1.657 - 1.657 0.11 0.00 0.11 0.64 0.00 0.64
-- - 0 0.73 0.79 0.79 0.00 0.00 -
" - 0 3.38 3.32 3.38 0.00 0.00 --
655 280 1,538 0.19 2.19 0.19 0.45 0.98 0.98
536 766 1,302 0.49 0.28 0.49 0.60 0.85 0.85
415 714 1,160 0.74 0.50¢ 0.74 0.47 ¢.B2 0.82
707 GED] 1587 0.47 @.35 0.47 0.79 0.98 0.98
- 430 © 430 0.18 0.18 0.18 0.00 .36 0.36
‘55 74 129 0.5 0.57 0.57 0.09 0.12 0.12
55 14 69 0.44 0.47 0.47 0.09 0.02 0.09
140 513 653 0.2 0.41 0.41 0.28 1.03 1.03
614 B49 1.453 0.22 0.2% 0.28 1.02 1.42 1.42
- - ] 0.15 0.15 0.15 .00 ©.00 --
- - 0 0.23 024 0.24 0.60 2.03 -
1.335 2.016 3.351 0.45 0.56 0.56 0.49 6.75 0.75
553 372 1125 0.63 0.62 8.63 0.31 0.32 0.32
435 283 768 0.13 0.12 0.13 0.27 0.16 0.27
485 183 768 1.00 0.97 1.00 0.27 0.16 .27
198 198 396 0.16 0.16 0.16 0.33 0-33 ©.33
-- 667 667 0.20 0.14 0.20 0.00 0.74 ¢.74
-- - o 0.29 0.29 0.29 ¢.00 0.00 e
339 696 1.035 0.13 0.14 0.14 0.19 0.82 0.82
199 273 472 0.85 0.67 0.35 0.12 0.30 0.30
286 32 608 0.53 0.48 0.53 0.43 0.i8 0.43
203 1.623 2.526 0.25 0.28 0.28 0.33 0.64 0.54
400 -- 400 0.11 0.00 0.11 0.14 €.00 0.14
591 - 591 0.24 0.00 0.24 £.33 0.09 0.33
1t 656 767 0.43 0.43 0.48 0.19 1.09 .09
- - 0 ¢.22 0.23 0.23 €.00 &.00 -
65 60 415 ¢.21 0.2t 0.21 0.61 0.10 .61
188 99 287 0.93 1.00 1.00 0.31 0.17 0.31
1.002 222 1.314 0.35 0.36 0.36 0.61 0.20 0,61
728 - 728 0.08 0.00 0.08 0.27 0.00 0.27
- 437 437 0.22 0.15 n.22 .00 0.73 0.73
779 -- 779 0.14 0.60 0.54 0.29 0.00 ¢.29
2.067 1.761 .3.828 0.25 0.25 0.25 a0.77 0.65 0.77
. 718 " 718 0.08 0.05 0.08 6.00 0.90 0.90
- 321 821 0.00 0.38 0.38 0.00 1.03 1.03
-- . 0 1.36 1.32 1.36 0.00 0.00 -
573 225 859 0.58 0.20 0.20 0.18 0.29 0.29
573 830 1.454 0.12 0.13 0.13 0.57 0.35 .85
81 -- 831 0.11 0.00 0.11 6.25 0.00 0.25
- 52 52 0.00 0.09 0.09 0.00 0.09 0.09
- - 0 0.68 0.66 0.68 0.00 0.00 -
- 46 46 1.44 1.36 1.44 0.06 ©.04 .04
- -- 0 0.13 0.11 0.13 2.00 .00 -
-- -- 0 0.19 0.19 0.19 0.00 0.00 -
- 270 270 0.35 0.29 0.39 .00 0.68 0.63
510 576 1.086 0.49 0.53 0.53 0.27 e.20 0.30
185 582 968 0.28 0.29 0.29 0.20 c.31 0.31
-- - 0 0.85 0.70 0.85 0.00 0.00 -
- -- 0 0.65 0.57 0.65 ¢.00 0.00 -
19} 63 255 1.15 1.18 1.38 0.16 0.0% 0.16
538 389 916 0.24 0.25% 0.25 0.28 0.20 0.28
-- - 0 1.19 1.2} 1.23 0.00 0.60 -
- - 0 .24 0.24 0.24 G.00 0.00 -
6 -- 6 0.40 0.41 0.41 0.00 .00 G.00
51 427 477 0.20 0.21 0.21 0.04 0.36 035
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1.376
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1.014
1.722
1,376

396

152 »

341
37

541
399
58t

. 3.398
1.398
3128

138
23
2.941
944
708
11
91
1059

1140

0.3
0.92
025
0.32
0.19

0.96
0.72
0.22
0.38
028
0.06
0.18

0.08

1.21

0.12
Q.15
0.1%

0.14
0.21

0.21

0.13

0.14

0.24
0.08
Q.12
¢.49
0.18
0.51

0.52
0.15
0.00
8.00
0.65
0.59
0.25
0.56
1.24
4.04

0.17
0.47
0.27

0.13

0.22
2.3§

0.20
0.64
0.43
0.24
0.34
0.91

0.38
0.00
1.77
0.19
0.38
0.82
0.56
0.24

0.16

0.75
148
0.24
0.51

0.7

0.76
0.92
0.27
0.32
0.20
0.91

0.70
0.22
0.39
0.30
¢.05
017
0.08
1.20
0.12
0.15
0.16
0.00
¢.22
0.23

0.00
0.15
0.24
0.07
0.2
0.5}
0.2t

0.51

0.47
015
0.13
0.15
0.67
9.45
028
0.62
1.41

2.68

0.00
0.00
9.00
0.00
0.21

2.45
6.20
¢.58
0.47
0.00
¢.1
0.73
0.33
0.19
1.85
0.18
0.57
0.95
0.55
Q.25
0.16
0.71
1.24
0.22
0.54
0.66

0.92
0.27
0.32
0.20
G.96
0.72
0.22
0.39
0.30
0.06
0.18
0.08
1.21
6.12
0.15
0.18
0.14
0.22
0.23
0.13
0.15
0.24
0.98
012
.51
0.21
0.51
0.52
015
0.13
0.15
0.67
0.57
0.25
0.62
1.41
4.04
0.17
0.47
0.27
013
0.22

245

020
0.64
0.43

0.24 ~

0.34
0.91
0.38
0.19
1.85
.19
0.57
0.95
0.56
0.2%
0.16
0.3
1.48
0.24
0.54
0.71

0.00
0.56
0.01
0.06
0.00
0.00
0.00
0.00
0.31
0.65
0.57
.00
.00
0.57
0.51
G.35
0.71
0.24
0.21
0.42
1.03
0.15
0.75
0.61
0.65
1.23
.81
0.33
0.29
0.48
0.00
0.00
0.00
0.47
0.08
0.75
0.07
0.00
.11
0.19
0.30
9.38
0.00
0.00
111
.68
0.41
0.41
1.21
1.21
1.06

.00

0.01
0.62
0.89
0.33
0.47
021
0.44
0.13
0.0z
[ ¥
0.13
0.08

THAXTHME T Al vel| | TTBALVEE) T MARTVGd)
088 ; =

s 0.00
0.57
0.34
0.33

,0.00
0.6o
0.00
0.60

000
2.78
.83
0.00
0.07
0.23
0.72
0.00
0.3
4.00
0.00

L.
0.90
0.39
0.62
G.47
¢.79
.69
0.58
0.1
0.29
0.17

0.60.

0.06
.00
.43
@.58
0-22
0.0
302
€.07
0.60
0.G0
0.00
0.00
0.00
0.21
0.00
0.33
0.00
0.96
0.67
0.57
v.08
0.00
0.35
0.43
1.45
0.03
0.23
0.3
0.43
.05
0.27
0.09
0.07

0.57
0.34
0.19
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m]l
T340

1392
1439
1445
1450
1456

1458

1461
1500

15058,
1509

151)
1518
1522
1523
1527
1562
1573
1603
1606
1608
1609
1611
1628
1629
1630
1631
1632
1633
1634
1642
1644
1645
1646
1647
1649
1651
1652
1654
1655
{1t
1657
1658
1661
1662
1664
1666
1668
1662
1670
1671
1672
1673
1675
1676
1678
1673
1680
1681
1683
1724
1728
1729
1730

AB_FLOW  BA_FLOW)™ TGT_FUOW| ™I "ABLTIME ™\ DAZTIE T MAX YillE] ™ A8 VoC] T MARVGE]
102 N 33 011 0.1 0.06 0.05
102 4 106 3.73 169 3.73 0.06 0.00 0.66
743 510 1.252 0.62 0.46 0.62 0.82 a22 0.32

49 37 71 0.68 0.77 0.77 0.07 0.06 0.07
470 3 Kk 0.31 0.31 0.31 0.07 0.06 0.07
1.296 324 1.621 016 0.20 0.20 1.44 0.36 1.44
1.527 194 1.720 0.32 0.29 0.32 1.70 0.22 1.79
- - 0 0.81 0.78 0.81 0.00 0.00 ——
194 2313 627 0.63 0.65 0.65 0.65 0.3% 0.66
280 298 578 0.70 0.57 0.70 0.47 0.50 0.50
-- -- 0 3.00 0.13 018 1.6¢ 0.00 -
271 B? 158 0.31 0.24 0.M 0.45 0.l14 045
- 169 267 0.00 0.15 0.123 4.00 0.45 .45
- - 0 0.63 0.5% 0.6} 3.20 0.00 -
390 431 R24 0.30 0.27 0.30 065 0.46 0.65
188 374 562 0.33 6.1 0.33 0.31 0.62 0.62
353 271 624 0.15 0.14 0.1% 0.59 0.45 0.59
, s 150 267 0.20 017 0.20 0.20 0.25 0.25
- - 0 0.99 1.03 1.03 0.G0 0.Cco -

! - - 0 0.19 .20 0.20 0.00 0.00 -
- - o] 0.58 0.57 0.53 0.0 0.00 -
- - 0 1.17 1.08 117 0.00 0.00 -
308 164 669 0.12 .11 0.13 0.51 0.61 0.61
- i an 0.00 ¢.38 0.33 0.00 0.14 0.14
553 572 1.125 0.30 0.29 0.30 0.31 031 0.22
—_— _— 0 0.4%8 0.48 0.48 0.00 0.00 -
776 631 1.406 0.1, 0.10 0.11 0.60 0.49 0.60
719 1.713 2.432 0.13 0.25 0.25 1.20 2.85 2.85
1.223 618 . 1.841 0.03 .05 ¢.05 0.57 0.69 0.69
12 33 , 45 0.9¢ 1.03 1.03 G.0% 0.02 0.02
903 1.623 2.526 0.62 0.51 8.62 0.13 .60 0.69
1.623 903 2.526 0.11 0.12 0.12 .60 @.33 0.60
160 92 192 0.2 0.2% 0.21 0.06 0.05 0.06
169 43 212 0.94 1.03 1.03 0.14 0.04 0.14
76 7 149 0.45 0.46 0.45 ¢.04 0.04 0.04
- 40 46 0.71 0.75 0.7% 0.00 0.01 .03
547 - 847 .24 0.00 0.24 0.47 .00 0.47
s - 595 0.15 0.00 0.15 0.64 0.00 0.64
183 209 392 0.56 0.59 0.59 0.30 0.35 0.35
427 51 4711 4.27 0.33 0.13 0.71 0.08 .71
3ts 87 402 0.28 0.28 0.28 .52 C.id 0.52
r Its 87 402 0.07 0.07 0.07 0.52 0.14 0.52
1.195 1.613 3.008 0.05 0.06 0.06 0.52 6.69 0.60
385 267 652 0.47 0.41 0.47 0.20 0.14 0.20
38 95 134 1.80 1.73 1.30 0.06 0.16 0.16
294 31} 517 .33 0.28 0.32 0.34 a.52 0.52
2,309 1.310 4119 0.09 0.08 0.09 0.86 0.67 0.56
1.914 1.214 3,148 0.11 0.09 0.11 1.06 0.67 1.06
-- -- 0 0.13 0.00 2.13 0.00 oo --
780 - 180 0.16 0.00 G.15 0.29 0.00 0.22
- 728 - ' 728 0.00 0.25 0.29 0.00 0.27 0.27
ns 27 132 0.06 0.06 . 0.06 0-51 0.ns 0.51
134 507 :641 0.07 0.09 0.09 0.22 122 i.22
1.988 -- 1.988 0.23 0.00 0.23 0.74 0.00 0.74
596 89 686 1.35 1.37 1.37 .28 0.04 0.28
51 - 5 0.07 0.00 0.07 c.0% 0.00 0.0%
136 -- 136 0.45 0.00 0.45 0.24 0.0 0.24
198 240 43138 0.13 0.16 0.18 0.33 0.49 0-40
198 284 432 0.83 142 1.i2 ¢.33 0.47 0.47
- -— 0 0.20 0.19 0.20 0.00 0.00 -
- -- 1.19¢ 0.77 0.83 0.83 0.87 1.12 -
- —_ 841 0.68 0.(_56 0.68 0.92 0.48 -
388 267 654 0.85 0.81 0.85 0.20 0.14 0.20
- - 1.125% 0.45 0.4% 0.45. 0.28 0.9% -
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1736

1718
1740
1741
1742
1743
1744
1743
1746 1
1747
1750
1751
1752
1754
1755
1756
1759
1761
1762
1763
1764
1765
1766
1775
1777
1778
1179
1782
1785
1788
1790
1792
1793
1794
1795
1796
1797
1798
1799
1803
1805
1306
1209
1812
1814
1818
1820
1833
1841
1845
1850
18553
1859
1867
1873
1874
1875
1876
1578
1881
1854
1886
1887
1890

1333

663

845
1.295
L1711

343

i1.497

411
728
353
G4
325
1181

14
1.225

2.681
1.237

418
<132
40

1315
1.013
963
1.626
1,221
742
1.293

€31
72
563
571
142
208

. 1767
" 3.038

670
1.202
666
1.658

834
288
482

42

2.160

1,302
1.94]
1.172

v}
3977

, 4,347
" 3.507

1.666
2.194

0.51
0.22
0.18
0.36
0.44
.51

0.26
.66
¢.43
0.16
0.20
0.37
0.36
0.23
0.00
0.44
0.3
0.24
0.59
0.21

1.02
0.41

0.46
0.21

0.26
0.79
.58
0.29
0.70
0.27
0.41

0.26
0.35
0.61

0.26
1.29
0.36
0.29
038
0.1%
0.24
0.34
0.44
1.36
0.20
0.53
2.50
0.81
1.35
0.54
0.92
1.87
1.00
0.22
0.50
0.26
0.60
008
1.72
0.25
0.18
0.50
0.42
4.61

0.42
0.27
0.23
0.00
0.64
0.50
0.20
0.66
0.48
0.00
n.21
0.39
0.45
0.34
0.28
0.47
0.40
0.24
0.69
0.23
1.04
0.7
0.45
0.22
0.30
0.64
0.50
0.29
0.34
0.27
0.56
0.28
0.36
0.61
0.29
1.12
0.33
0.26
0.60
0.17
0.23
0.37
0.44
1.41
0.20
0.50
2.44
0.80
1.3%
0.57
0.96
2.08
0.97
0.21
0.48
0.22
0.50
0.08
1.72
0.25
0.18
06.46
0.51
0.52

AR TIE
0.51
0.27
0.23
0.36
064
0.51
0.29
0.66
0.48
0.16
0.21
0.39
0.56
0.34
0.23
0.47
0.40
0.24
0.69
0.23
1.04
0.41
0.45
0.22
.30
0.79
G.58
0.29
0.70
0.27
0.56
c.28
0.36
0.61
0.29
1.29
0.36
0.29
0.60
0.17
0.24
0.37
0.44
1.41
0.20
0.53
2.50
0.8
1.33
0.57
0.96
2.08
1.00
0.22
0.50
0.26
0.60
0.08
1.72
0.25
.18
0.50
0.51
0.63

AVOT)

TBALYOE

':Pff'fMAX'_Vb"(:i
L

0.93
0.83
Q.73
0.57
0.98
0.43
0.22
0.45
0.51
0.54
0.03
0.00
Q.00
1.£0
0.00
z.19
0.73
0.26
0.43
0.00
0.035
0.51
0.32
0.87
0.52
0.53
1.31
0.64
0.4%
0.18
0.438
.41
0.41
067
.06
0.52
1.53
0.25
0.00
.25
0.34
1.48
0.00

0.2

0.48

0.3

0.

0.00
0.00
0.30
0.1
0.00
0.00
0.02
.00
0.30
1.17
0.53
0.40
G.85
0.0
0.7%
120
1.09

0.48
1.33
1.22
0.00
1.51
0.30
1.00
0.14
0.53
0.00
1.04
0.00
1.02
0.54
0.00
2.28
1.33
0.61
0.26
G.22
.02
0.30
G.54
¢.52
1.08
0.26
0.73
0.59
1.12
0.56
0.57
0.50
0.52
0.28
0.18
0.52
1.42
0.77
1.12
1.56
0.77
0.36
0.00
0.0%
0.00
0.47
0.01
.00
0.02
0.53
0.06
g.co
0.00
C.00
0.00
0.91
Q.36
0.12
0.00
0.5%
0.71
Q.59
1.57
0.31
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IIEI AD_F LOW[ BA_FLDWI _‘i’éi’_#L-_(‘)'-Wl"' ) AB’__T}[MEI'BA_‘TWEI _ MZ}(':T'_IME[ T 'i."_.i\fi.'_\f_{)ﬁ;";’_:'fﬁﬂ;?(jdi R MR)(_"_VGC}
71894 201 - \ 201 040 0.0¢ 0.4 0.i0 C.00 0.10
1895 \ 76 72 149 6.30 0.3¢ G.30 0.04 c.04 0.04
1396 868 681 1.549 0.32 G.35 0.35 0.46 ¢.36 D.46
1899 112 254 366 0.19 0.17 0.19 0.19 0.42 0.42
1903 2271 2.206G 4.476 G.13 0.14 0.14 0.84 D.g2 0.34
1904 949 222 1.172 G.09 0.09 0.09 0.51 0.12 0.51
1908 591 - » 191 0.2% 0.00 0.28 0.22 0.00 0.22
1900 ' 1.028 - 1.028 0.6} Q.00 Q.63 0.34 0.00 0.34
1910 1,285 - 1.285 0.26 0.00 0.26 .48 0.00 0.48
1917 - 1.410 1.410 0.00 0.27 .27 G.00 0.77 0.77
1910 1.163 293 1.456 0.0 0.12 0.30 1.29 0.33 1.29
1925 1.538 - 1.518 0.54 0.00 0.54 0.96 0.60 0.96
1926 ’ 508 370 878 a1 0.10 0.11 0.85 0.62 .83
1927 1.073 417 1.490 1.50 1.34 1.30 .51 0.20 0.51
1928 - - 1.309 31.47 1.76 3.47 1.80 0.72 -
1919 553 578 1.131 0.20 0.1% 0.20 .35 0.36 0.38
1932 -- - 0 0.47 0.46 0.47 0.00 0.00 -
1933 -= - 23158 2.28 .97 2.2% 2.43 1.42 -
1334 18 12 ) 0.50 0.85 0.85 0.G5 0.02 0.05
1937 - - - 438 0.44 0.42 0.44 0.51 G.30 -
1938 539 77 365 ¢.34 0.35 0.35 .03 0.15 0.33
1939 - _— 435 1.03 0.74 1.03 0.00 0.73 ——
1940 = -~ 785 0.40 0.4] 0.41 1.31 0.00 --
1941 785 - 785 Q.52 0.49 0.52 0.44 G.00 0.44
§942 ' 51 - 51 0.1% 0.00 ' 0.19 0.08 0.00 0.03
1944 I-- 354 354 0.00 0.19 0.19 0.00 0.59 0.59
1946 - - 611 0.1] 0.31 .31 g.21 G.81 -
1948 -- 52 : 52 0.00 0.14 014 0.00 0.09 0.09
1950 1.388 - 1.18% 0.18 0.19 0.19 ] 0.00 31
1952 - 324 344 2.C0 0.24 0.24 0.00 0.54 0.54
1953 - - 678 017 016 0.17 0.59 0.54 T
1954 - - 0 0.97 102 1.02 0.00 0.00 -
1955 - - ) 0 1.49 1.55 1.5§ C.CC c.00 bl
1957 14 6 20 1.66 1.79 1.79 0.01 0.00 0.01
1960 35 B 43 4.94 4.66 4.94 0.02 ¢.00 n.02
1962 8 35 43 0.53 0.55 0.55 0.01 0.02 0.02
1963 e - Lo 0.35 0.38 .38 0.00 .09 -
1964 - - 1.131 1.60 1.51 1.60 0.96 0.92 -
1963 - - 0 0.43 0.46 .46 0.00 2.60 -
[966 ' 140 -- 140 0.13 0.00 0.13 0.78 0.02 0.78
1967 -= - 1.266 Q.32 0.36 0.6 0.39 1.72 -
1970 1.587 862 2.449 .99 0.57 0.9% 0.51 0.29 0.53
1971 - -= 2,473, 790, 2.84 1.90 2.65 1.47 -
1973 - - o102 0.16 0.14 016 0.09 0.03 -
1974 3858 254 649 0.52 0.65 0.65 0.20 0.14 .20
1975 -= - 3 0.87 0.98 0.98 0.00 Q.00 -
1977 - - [} 0.13 0.15 0.t3 0.00 0.C0 -
1980 119 141 260 0.76 0.75 0.76 ¢.20 0.24 0.24
1981 - - 302 Q.19 0.20 0.20 0.3% .12 -
1982 - -- 1.811 0.18 0.24 0.24 1.30 1.72 -
1985 - - 856 0.31 0.25 0.31 C.97 0.45 -
1986 580 276 850 1.03 0.75 1.03 0.97 0.46 .97
1988 - - 0 [.41 1.42 1.42 0.00 0.00 -
1989 100 127 132 1.18 1.18 1.18 .18 0.21 0.21
1990 1.296 324 1.621 0.15 0.19 0.1% 1.44 0.36 1.44
1991 T14 230 o4d 0.10 0.12 012 079 , 0.26 0.79
' 1992 - - ¢ 0.41 0.39 0.41 ¢.00 0.00 -
1991 - - 0 0.74 ¢.71 0.74 0.09 n.co =
1974 - - 0 0.14 0.14 .14 0.00 0.00 -
1995 1,333 124 1.658 ¢.10 0.kl 0.11 1.48 .36 1.43
1994 - - 3} .18 019 0.19 0.00 0.00 -
1997 - - 0 0.2i 0.91 0.91 0.00 0.00 -
1998 - - 0 0.43 .40 0.43 0.00 0.00 --
1999 714 132 946 0.12 0.13 0.13 0.79 0.26 0.7
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2000 - - 0 010 0.50 0.10 0.00 0.0a —
2001 ¢ - ) 2 0.00 0.12 0.12 0.09 0.00 0.00
2003 2 - 2 0.13 £.90 0.13 0.00 9.00 0.06
2004 111 595 705 0.17 0.18 D.18 0.18 0.99 0.99
2005 496 - 496 0.20 0.00 0.20 .53 0.00 0.83
2006 496 2 ads 0.66 0.66 0.66 0.83 000 0.83
2007 108 99 v 207 ©.80 0.50 0.%0 G.18 0.16 0.1%
2008 -~ -- 0 013 0.00 0.13 0.00 0.00 --
¢ 2009 - - 0 0.38 0.42 .42 0.00 0.00 -
2010 -- - 0 312 2.95 112 0.00 0.00 -
2011 206 433 639 1.56 1.54 1.56 0.34 0.72 0.72
2012 |8 148 ‘187 1.06 3.06 3.06 G.01 0.25 0.25
2013 17 38 't 85 1.35 1.38 1.38 €.03 0.06 0.06
2015 2.067 1761 3.828 0.17 ¢.17 0.7 0.7 0.65 0.17
2016 -- - 0 0.33 0.35 0.35 0.00 0.00 --
2017 - - 0 0.18 0.17 0.18 0.00 0.00 -
2018 51 427 477 0.21 0.18 0.21 6.04 0.26 0.36
2019 -- -- 0 0.30 0.30 0.30 0.00 0.00 --
2020 -- - o' 0.50 0.49 0.50 0.00 0.60 --
2021 954 2.154 3,109 0.13 0.15 0.15 .35 0.50 0.30
2022 534 16 549 0.13 0.12 0.13 G.59 0.03 0.8
2023 455 164 619 ¢.51 0.51 0.51 8.76 0.27 0.76
2024 534 16 549 0.09 0.09 .09 0.59 0.03 0.89
2025 302 899 1,201 0.20 0.15 0.20 0.34 1.60 1.00
2025 92 - 7 0.26 0.2% 0.26 0.15 0.00 a.15
2027 92 324 417 0.24 0.25 0.25 0.15 0.54 0.54
2028 o 49 L. ® 0.19 0.19 0.19 0.00 0.12 0.i2
1 2029 49 - ’ 49 0.69 0.73 0.73 0.08 0.00 0.08
2030 -- 226 226 014 0.15 0.15 0.00 ¢.38 0.38
2031 - - ] 0.1% 0.21 6.21 6.63 0.03 --
2032 T -- ] 1.78 1.69 1.78 0.0 0.00 -
2033 57 15 72 0.42 0.43 0.43 0.10 0.01 ¢.i0
1034 - 226 226 0.14 ¢.13 0.14 0.00 0.19 0.19
2035 226 - 226 0.89 0.92 0.92 0.38 0.00 0.8
2036 - - 0 0.54 0.52 0.54 0.00 0.00 -
2038 183 238 1.221 0.74 0.74 0.74 0.21 0.47 0.47
2019 -- -- 0 0.57 0.54 0.57 0.00 0.00 -
2040 - -- 0 0.36 0.40 0.40 0.00 .00 --
2041 19 - 19 1.06 1.12 112 0.03 0.G6 0.03
2043 -~ - 0 0.76 0.80 0.80 0.00 6.00 -
2044 -- 449 449 ®.15 0.15 0.13 0.60 £.37 0.37
2045 - -- 0 0.36 - 0.36 0.36 0.0 0.60 -
2046 -- i9 19 0.39 0.97 0.97 0.00 0:03 003
2047 19 - 19 0.14 .15 0.15 0.02 0.00 0.23
2048 -- 430 430 0.49 0.51 0.51 0.c0 0.36 0.36
2049 7- — .0 0.41 0.39 0.41 0.60 0.00 --
2050 24 - 24 0.23 0.23 0.23 0.04 0.00 0.04
2051 40 60 100 1.08 1.00 1.08 0.07 0.10 0.10
L2082 -- 24 24 1.05 1.06 1.06 0.09 .64 0.04
2054 - -- N 0.27 0.25 0.27 0.00 6.00 -
2055 953 2.085 3.018 0.12 0.13 0.12 ¢.35 0.77 0.77
2056 - - 0 0.92 0.97 0.97 6.60 0.c0 -
2057 - - o 0.15 0.14 0.15 0.00 0.00 --
2058 -- - ¢ 0.28 0.26 0.28 0.00 0.00 --
2059 - - 0 040 0.44 0.44 0.00 0.00 -
2060 6 -~ 6 1.32 1.35 1.35 0.00 2.63 0.c0
2061 - - [ H 3.54 3.74 3.74 .60 0.59 -
2062 614 “— 614 0.93 1.71 1.71 1.54 0.00 1.54
2063 299 255 554 0.33 0.19 0.39 0.50 .42 0.50
2064 - 849 1849 1.47 1.51 1.51 0.00 1.42 1.42
2065 - - 0 2.21 2.24 24 0.00 0.50 e
2066 -- -- 0 1.09 1.10 1.1 0.00 0.h0 -
2068 2 - 2 0.35 .30 0.35 0.60 0.00 0.60
2069 11 -- 13 1.12 1.08 1.12 0.02 n.0g 0.02
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7071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

2082
2086
2087
2088
2089
2090
2091
2092
2093
2004
2095
2006
2098
2100
2103
2105
2106
2107
2108
2109
2110
2111

2112
2113

2114
2115
2118
2119
2120
2121

2122
2123

2124
2125
21126
2127
2128
2129
2130
2131

2132

2133
‘2134
2135
2136
2131
2138
2140
2141
2142
2143
2144
2145

130

181

1.863

233
T
29

333

197
108

818

38

¢

43R

fa oma
~ o @

L= I I~ R I O - = = = 1

.
-
(==

p-s
'Y

1.519

@ O o9

53
1.131

L= T~ T -

65
233
385
332
2,941
120
627
100
31
1.221
376

134
134

14
142
708

0.30
2.07
139
2.07
0.28
1.53
0.21
1.6%
0.33
111
0.24
0.59
0.7
0.17
1.33
0.96
1.70
0.20
0.38
0.88
6.54
0.71
0.54
1.73
2.80
1.74
0.50
0.52
0.09
0.24
1.37
0.39
0.79
0.27
0.58
1.16
0.26
0.61
0.45
0.43
0.78
.39
0.73
0.14
0.52
0.32
0.39
1.03
0.R0
0.19
0.60
0.09
2.51
0.09
0.27
0.31
0.08
0.36
1.14
0.00
0.37
0.29
0.39
0.1y

0.29
2.12
1.27
2.1
0.31
1.39
0.21
1.60
0.37
1.03
0.24
0.95
0.71
0.16
1.29
0.96
1.64
g.21
0.40
0.97
6.71
.77
0.59
1.2}
2.61
2.08
0.56
0.54
0.09
023
1.56
0.28
0.84
0.27
0.58
1.29
0.28
0.59
0.47
0.38
0.73
G.40
0.62
0.16
0.77
0.31
0.40
1.15
0.78
0.21
0.49
0.09
2.40
0.10
0.25
0.2%
0.08
0.36
1.16
0.58
0.00
0.31
0.40
0.19

0.30
2.12
1.30
2.13
0.31
1.53
0.21
1.65
0.38
1.11
0.24
0.05
0.7}
0.17
1.13
0.96
1.70
0.21
0.40
0.97
6.71
0.77
0.59
1.28
2.80
2.08
0.56
0.54
0.09
0.24
1.56
0.39
0.84
0.27
0.58
1.29
0.23
0.61
0.47
0.43
0.78

0.49

0.7
0.16
0.82
¢.32
Q.40
1.15
.80
0.21
0.60
.09
2.51
0.10
0.27
0.1
0.08
0.36
1.16
0.53
0.37
0.39
0.40
0.19

0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.04
0.00
0.07
0.03
0.30
0.00
0.00
0.04
.00
0.00
0.00
0.00
0.G0
0.00
0.00
0.00
0.00
0.00
C.00
0.00
0.00
o.o0
0.07
1.31
0.00
0.00
0.00
.00
0.0
0.09
0.31
0.00
0.60
0.00
0.00
0.00
.33
0.11
0.14
0.13
.52
0.16
0.39
0.04
0.02
0.21
0.12
0.00
0.16
0.06
0.00
0.00
0.02
0.02
0.33
077
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31dE = 376 234 N3] 558 060

2149 - - 940 0.71 0.7t 071 1.03

2183 153 2 355 0.4 0.45 0.46 0.59

2155 92 124 a7 0.18 0.17 0.18 0.15

2156 -- -- 1.351 017 e17 0.17 1.50

2157 1,142 249 1191 0.34 0.36 0.36 1.63 0.36 .63
1118 - - 622 0.5 0.52 0.53 0.85 0.19 b
2159 970 2,047 1017 0.26 0.23 0.26 0.43 .76 0.76
2160 217 7 489 £.19 0.16 .19 0.36 0.45 0.45
2161 a4 142 186 0.34 0.38 0.38 0.07 0.24 0.24
2162 a2 92 704 0.24 0.24 0.24 1.0 0.15 1.02
2163 1.027 560 1587 0.52 0.49 c.52 0.57 031 0.57
2164 |- - " 0.3 0.40 0.40 0.00 0.00 -
2165 -- - 0 0.5 0.27 0.27 047 0.00 -
2166 -- - 1] a.29 0.25 0.29 .00 0.00 -
2167 1.649 -- L.640 0.11 0.00 0.t1 0.61 0.00 0.61
2168 1.037 228 1.265 0.33 0n 0.3 0.85 0.08 0.88
2169 1314 1.818 3132 0.76 0.79 .79 0.51 0.70 0.70
2170 1.076 -- 1.076 0.51 0.00 0.51 0.41 0.00 0.41
2171 1.306 - 1.306 0.48 0.00 0.48 1.00 0.60 1.69
2172 1.613 2.701 4314 0.23 ¢ 0.2 0.62 1.04 1.04
2173 1.790 1.636 3,427 013 012 0.13 0.66 0.61 0.66
2174 646 - 646 0.29 0.00 029 0.36 0.60 0.36
2173 -- 557 557 0.00 0.20 0.20 0.00 0.32 0.2
2176 1.633 - 1.633 0.20 0.00 020 1.26 0.00 1.26
2177 - 2124 2.124 0.00 0.23 0.2 0.00 1.63 1.63
2178 1.018 3184 4172 0.04 0.08 0.0s 0.39 1.21 .21
2179 2.701 2689 0.07 0.92 0.9 1.04 1.03 104
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(g:\DOS\assign.rep = February 16, 2000 (05:02:55 PM

Method ! Stochastic Usexr Equilibrium with Turn Penalties
Network ° : C:\TRAN3.2\CONNEC~1\SCEN4\SEN4.NET

Demand Table : C:\TRAN3.2\CONHEC~1\SCEN1\ES2-20.MTX

. Lookup Table ! None

l s : Pefault Penalties
. . Specific Penalties

) . Cost Field ! newtime
*Capacity Field : CAPSIG

. Probability Function: Gumbel
OD Pairs : 1444

Non zero OD Pairs : 1406

Demand : 23691.84

, Intranodal Demand : G.00

Maximum Iterations 50

Iterations : 2

Conv., Criteria : 0.1

Relative Gap : 0.01390035784

Max Flow Change : 1345.6237

Equilibriqm reached : Yes

Total VHT : 150254.094

Total VMT : 88215.282

, Centroid VHT : 42511.1412
Centroid vMT : 15429.772

VHT w/out Centroids - 107742.4953

VMT w/out Centroids : 82785.5101

Total Running Time €0:00:02.029.
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1.027
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" 881

2.432
1}

0
1.168
1.104
770
1.217

594
s
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3.3[14
1122
757
757
319

1.226
2.440
1.444
2.963

1.485
3.101
1.120
3,014

. 3923

1.735

510
927
4,381
1.366

0.00
G.05
0.38
0.34
.00
0.00
0.75
.92
0.20
0.29
0.49
0.35
0.17
0.50
0.47
.69
c.32
0.16
G.22
0.43
0.60

G.13 |

0.59
0.16

‘014

0.28
0.14
0.70
0.53
8.26
0.00
0.00
.46
0.24
0.21
.89
0.47
0.00
3.14
0.00
0.25
G.04
0.06
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0.19
0.12
0.00
0.28
.70
1.43
013
0.20
0.39
0.47
0.28
0.72
0.60
1.40
0.23
1.17
0.26
0.40
022

o
0.00

610
0.10
0.0%
.58
0.37
0.21
015
0.75
1.06
0.21
0.52
0.74
.45
0.17
0.50
0.47
0.69
0.32
0.15
0.23
0.43
0.67
.13
1.02
0.17
0.15
0.29
0.14
0.70
.53
0.2¢
0.11
0.27
0.47
0.24
0.21
0.99
0.47
0.07
0.i14
n.16

0.8

0.04
0.06
1.44
0.1%
0.13
¢.15
0.28
072
1.43
0.13
0.21
.39
0.54
.28
0.75
0.60
1.4)
0.25
1.34
0.28
0.40
.12

C.06
0.35
0.09
1.8
0.37
Q.28
0.94
.00
0.00
0.40
G.66
0.40
0.63
¢.00
0.02
n.cn
G.88
0.92
0.00
.00
0.50
0.20
0.27
0.27
0.21
.00
0.00
0.15
0.13
C.d1
0.33
0.4%
165
0.39
0.00
0.40
0.22
0.23
i.15
.48
1.z
0.77
.02
0.00
0.00
0.15
¢.a2
1.20
0.00
0.00
0.02
0.09
0.00
0.9
0.26
0.20
&.00
0.00
0.14
0.2%
0.00
0.00
G.00
0.09

0.00
0.00
7.28
1.67
0.38
.00
0.00
0.00
0.50
0.68
.56
0.46
0.68
4.06
5.07
G146
6.50
.49
8.00
0.00
0.73
0-32
0.1%
6.15
0.33
0.00

0.00 -

0.72
0.84
0.52
0.61
0.00
0.co
0.94
0.00
¢.81
c.21
.03
0.00
0.¢0
0.00
.69
0.00
1.08
.60
0.19
0.59
o.ce
2.123
000
0.04
0.00
Q.60
C.47
0.33
0.2%
0.00
0.00
0.05
0.20
0.09
0.0
0.00
0.42

4.06
0.35
0.28
l,lﬁ'.“
018
0.38
C.94
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456 0.7% 0.0u 0.0 -
479 §.00 0.58 9.62 0.62
481 0.2R 027 0.67 0.67
486 0.29 0.32 0.66 - 0.66
507 g.18 0.00 0.00 -
£13 0.9¢ c.00 0.00 -
541 0.77 000" 0.00 --
549 ¢.23 o.co ! 0.90 -
552 639 0.94 0.00 0.94
555 0.32 0.65 0.62 0.65
558 0.06 0.57 0.94 0.94
5] - - 0 0.16 0.19 0.19 0.00 0.00 -
572 i A0 80 0.6R 0.08 0.08 0.09 0.13 013
SRR 143 571 914 115 1.27 1.27 0.57 0.95 0.95
605 73t 1,4M3 2.124 0.12 e.11 0.12 0.41 0.74 £.74
607 673 - 673 018 2.17 0.17 0.59 0.00 0.57
608 658 - ¢s8 0.18 0.15 .18 6.60 .00 0.60
609 (13] -- 587 0.13 6.00 0.13 0.30 0.00 6.30
610 113 - 113 0.21 0.20 021 0.19 0.00 0.1%
612 376 51 418 0.22 022 0.22 0.63 0.09 0.53
617 352 - 352 0.1z 0.00 0.12 0.59 0.00 ' 0.59
618 125 655 780 0.15 0.16 4.16 0.10 0.63 0.61
620 595 782 1.377, 0.24 0.22 0.24 0.92 0.65 6.92
622 351 117 463 0.08 0.08 0.08 0.5% '0.20 0.58
626 1863 318 P 0.13 012 0.13 1.04 0.62 1.04
631 1.221 831 2.052 0.41 0.41 0.41 1.35 0.92 1.36
632 1.493 731 2.224. 0.19 0.20 0.20 6.23 0.54 0.83
669, 124 196 319 .49 0.52 0.52 8.21 0-33 0.33
685 257 512 © 768 0.47 0.48 0.43 0.42 0.8 ‘0.85
695 339 2 611 0.55 T s 0.15 . 0.57 045 0.571
698 t - 274 274 0.00 0.13 0.13 0.00 046 0.4%
699 - 227 227 0.00 0.15 0.15 0.50 0.38 0.33
700 - - 0 0.70 0.66 6.70 0.00 0.00 --
724 310 109 420 0.62 0.42 0.62 0.52 0.18 0.52
718 53 109 162 0.25 0.24 1.25 0.09 0.18 0.18
™, 405 109 515 0.58 0.61 0.61 ' 0.68 0.18 0.58
719 : 80 0 80 1.12 1.21 1.22 0.13 0.00 0.13
763 - - -- 0 3.60 3.91 1.91 0.00 000 -
772 133 - 133 0.16 0.00 0.16 0.42 .00 0.42
806 94) - 941 0.52 0.00 0.52 pis 6.00 0.35
. 813 1.758 - 1,753 031 . 0.c0 ¢.31 0.52, 0.00 0.52
822 2.017 - ! 2.017 0.17 0.02 0.17 0.59 0.00 0.59
828 b - 2 6.21 0.22 T 022 0.00 0.00 0.00
872 -- - 0 2.45 2.33 2.45 2.60 000 . -
870 107 180 887 0.23 6.2 523 1.12 0.30 - 1.13
907 434 58 582 0.56 0.50 0.59 0.81 0.15 0.81
910 204 562 .65 c.44 0.55 0.55 0.34 0.94 0.94
913 204 - 204 0.24 0.00 §.24 0.34 0.00 0.34
917 2.188 589 791 - ¢.35 0.44 G.4d 1.32 0.70 1.22
925 2.188 589 2,777 0.87 1.09 109 1.22 0.70 1.22
928 1,999 539 2.587 0.39 0.34 0.39 1.11 0.33 1.11
9313 - 449 a49 0.00 0.22 0.22 0.00 016 0.16
1087 21 2 23 1.77 1.65 1.717 0.01 0.00 e.01
1066 1.865 1.068 2.934 0.19 0.18 0.19 0.62 0.16, 0.62
1140 kx| 499 1.231 "0.36 0.43 0.43 0.91 0.93 0.93
1170 192 392 584 0.87 0.94 0.84 0.32 112 1.1z
1174 226 15 . 242 055 0.58 0.58 0.28 0.03 0.18
1185 359 358 i 7 0.25 0.24 0.25 6.22 0.20 0.20
1137 359 569 | 928 0.16 0.16 0.16 0.41 0.32 0.41
1193 79 260 335 0.77 0.64 0.77 ¢.13 0.43", 0.43
1233 kF3 95 134 1.36 145 1.41 0.02 0.0% 0.0%
1243 156 115 71 023 0.25 0.25 0.10 0.07 0.10
1262 185 175 360 0.54 0.54 0.54 0.10 ¢.10 G.10

1321 145 130 274 0.69 0.67 0.69 0.08 - 0.047 0.08
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B_TIME] 7T EAITRE T AR

044
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“Tos i1 140 G ET 011 [T .
109 n 140 336 174 3.74 ¢ 06 0.02 .06
754 208 1.262 .61 0.48 0.51 8.04 0.29 0.34
28 50 , 89 065 0.65 0.6% 0.05 0.10 ¢.10
28 60 8y 2.32 0.0 0.22 0.95 0.10 e.10
1330 737 2.066 - 0.16 0.18 0.18 1.4% 0.52 1.43
1.549 682 2,212 0.32 0.25 6.2 1.72 0.76 1.72
- - o 0.83 0.85 0.85 0.09 ,0.00 -
337 213 619 0.6% 0.66 0.65 0.64 0.29 .64
1273 199 572 059 0.55 0.69 0.41 0.50 0.50
- - 0 .00 0.17 0.17 0.00 0.00 -
154 544 o8 0.2% 0.24 0.25 0.57 0.91 0.91
- 08 108 0.no 0.29 0.29 0.00 015 inas
-- - 0 0.64 0.57 0.64 0.00 0.00 .
488 650 1,147 0.2% " 0.28 0.29 0.8 0.69 ¢.81
106 283 19 ¢.01 0.32 0.22 0.13 0.47 0.47
143 227 571 0.14 .14 .14 0.7 .38 0.57
221 486 106 0.23 0.18 .22 0.37 .51 0.81
- -- ¢ 0.96 0.95 0.55 0.02 0.09 -
- - ¢ 0.18 0.20 0.20 0.00 0.00 -
- - ¢ 0.59 0.67 0.67 0.00 0.00 --
- - 0 1.09 1.1 1.1t 0.00 0.00 -
919 1.495 2.334 0.14 0.13 .14 1.55 2.34 2.34
-- 1,804 1,804 0.00 0.38 0.18 0.0 0.67 0.67
544 578 1.122 6.31 0.0 0.31 0.30 0.32 ©.32
- - 0 0.52 0.47 0.52 0.60 0.60 -
786 438 1.274 0.11 0.12 0.12 0.60 0.38 0.60
-- - o 0.12 0.13 0.13 0.c0 0.00 -
1.242 227 2.069 0.03 0.03 0.03 0.58 0.92 0.02
17 49 67 0.92 1.5 1.05 0.0l 0.03 0.03
293 1.547 2.440 0.62 0.66 0.66 0.33 0.57 6.57
1,547 893 2,440 012 0.11 0.12 0.57 0.33 0.57
102 222 324 021 023 023 .06 0.12 f.12
144 a3 187 0.93 0.99 .99 0.12 0.04 6.12
79 203 281 0.49 0.44 0.49 0.04 0.11 B.11
25 45 7", 0.77 0.69 0.7 0.02 0.03 0.03
794 < 794 0.24 0.00 0.24 0.44 0.00 0.44
417 -- ar7 0.15 0.00 .15 0.45 0-08 .45
104 47 151 0.60 0.71 0.71 0.17 0.08 017
, 50 138 641 0.2% 0.23 0.29 0.84 0.23 0.54
434 544 977 0.29 g.27 0.29 0.72 0.51 0.9:
434 544 977 0.07 0.08 0.08 0.72 0.51 0.91
1.667 379 2,546 0.08 0.09 0.09 0.62 0.33 0.52
416 145 561 0.44 0.41 0.44 0.22 0.0% 0.22
18 95 134 1.58 1.71 1.7 0.06 0.16 0.16
203 156 559 0.29 0.23 0.29 0.34 G.59 .59
2,230 2,419 4,650 0.09 0.08 0.09 .5) 0.50 0.29
1.999 589 2.537 0.9 0.08 0.09 1.11 0.33 1.11
, - - 0 0.19 0.00 0.19 0.00 0.00 -
1,762 - 1,762 0.18 0.00 0.18 0.65 0.00 e.45
- 3001 ' a0t 0.0 0.31 0.3 0.00 115 1.15
919 108 1.036 0.07 0.06 0.07 1.5¢ 0.18 1.55
77 493 569 0.c8 0.09 0.09 0.i3 1.18 1.18
2.762 - 2.762 0.71 0.00 0.31 12 0.00 1.61
596 59 686 i3z 1.37 1.37 0.25 0.04 0.28
st - 51 .07 0.00 0.07 0.0% 0.0 0.09
3RS - 3% 0.44 6.00 0.44 0.66 0.00 0.06
161 250 411 .15 0.18 0.18 0.27 0.42 0.42
161 110 491 0.79 0.83 0.85 0.27 0.55 0.55
- - ] .19 6.20 T 020 .00 G.00 --
-~ - 1196 0.76 0.81 0.81 0.87 112 -
R -- 341 0.5 0.60 0.65 0.92 0.48 -
385 145 530 0.53 0.81 0.23 0.20 0.08 0.20
- - 1.125 0.45 0-45 0.86 0.99 -
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1736 - - 845 G.47 0.47 .93 .48 =
1738 -- - 1.295 0.21 0.29 .83 1.3 -
1740 -- - 117 0.13 0.2t 013 1.22 -
1741 343 - 343 0.15 0.35 0.57 0.00 0.57
1742 -- -- 1.497 0.47 0.66 0.98 1.51 -
1743 203 340 544 0.44 6.47 0.34 0.57 0.57
1744 - -- 728 0.25 0.29 0.2 1.00 -
1745 354 544 898 0.72 6.72 0.59 0.9i 0.91
1746 - - Gl4 0.45% 0.45 .51 0.51 -
1747 125 - ns 0.16 0.16 0.54 0.00 0.54
1750 -- -- 1.181 010 0.20 093 1.04 -~
1751 -- 16 15 0.41 0.41 0.00 0.03 0.03
1752 -- -- 1434 0.42 0.42 147 0.92 -
1754 -~ -- 1,678 0.24 0.33 110 1.69 -
1755 - 1.417 1.417 0.00 0.91 0.00 2.36 2.36
1756 - - g 011 0.12 0.0 0.00 -
'1759 - - 1237 0.31 0.40 e.73 1.23 -
1761 157 367 524 6.22 0.24 0.26 0.61 0.61
1762 213 229 452 0.58 0.59 0.37 0.18 0.38
1763 -- - 205 0.22 0.24 .03 0.31 -
1764 28 55 52 0.59 1.01 0.65 0.09 0.09
1765 - - 438 0.38 0.40 0.51 0.30 -
1766 854 1.461 2315 0.47 0.47 0.32 0.54 0.34
1775 -- - 1.013 021 0.21 087 0.82 -
1777 -- - 963 0.28 0.30 0.52 1.8 -
1718 942 686 1.628 ° 0.73 0.73 0.54 0.25 0.54
1719 -- - 1.221 0.60 060 1.31 0.73 -
2782 -- -- 742 0.3 032 0.64 0.59 --
1785 198 625 1.024 .56 0.55 0.59 0.78 0.78
1788 "o -- 528, 0.28 0.23 0.34 0.54 -
1790 -- - 711 0.42 0.49 0.47 0.69 --
1792 14 146 687 015 - 0.28 0.57 0.58 0.58
t 1793 -- -- 563 0.35 0.37 0.41 0.52 -
1794, -- -- $71 0.66 0.66 0.67 028 -~
1795 62 107 169 0.27 0.27 0.10 018 0.1%
1796 -- -- 803 11§ 1.18 0.22 0.52 -
1797 -- - 1767 0.38 0.38 1.53 1.42 --
1798 1.363 1.974 1.338 0.26 0.26 0.50 0.73 0.7
1799 -- -- 1.009 0.36 0-53 052 109 --
1803 - -, L 0.16 0.15 0.85 1.16 --
1805 206 413 639 0.22 023 0.34 072 0.2
1306 1,600 580 1.980 0.33 0.33 1.55 0.64 1.56
1809 - - 0 0.40 0.40 0.00 0.00 --
1812 799 163 967 1.38 1.38 0.33 0.08 0.18
1814 249 - 240 019 0.19 0.40 0.00 0.40
1818 161 130 a7 0.53 0.55 0.27 0.55 0.55
1820 18 24 4 .65 2.87 0.01 0.01 0.01
1833 - - ] 0.74 0.77 0.00 0.00 -
1841 -- -- ] 125 1.25 0.00 0.0 -
1848 815 1.428 2243 0.54 o.57 0.30 0.53 0.53
1850 156 115 m 0.94 0.94 0.09 0.05 0.09
1855 S 9 9 2.07 2.07 0.00 0.02 0.02
1859 - -- 0 .94 1.10 0.00 0.00 -
1867 - - 0 0.23 0.2 0.00 0.00 -
1873 -- 92 92 0.46 0.43 0.00 0.35 0.35
1874 596 508 1.104 0.25 0.25 0.33 0.60 0.60
1875 1.865 1.063 2.934 .64 0.64 1.17 0.35 117
1875 1.051 41 1'093 0.09 0.09 0.58 0.03 . 0.58
1873 - - 0 L7t 1.7t 0.00 0.00 -
1381 2.212 2,097 4,308 .26 0.25 0.8 0.78 0.82
'1884 2230 2.419 4,650 0.13 018 0.83 0.90 090
1886 2,022 2.097 4119 0.49 0.50 0.75 0.8 0.83
1887 - - 1.666 0.39 0.4y 1.20 1.57 --
1890 1.582 818 $ 2,399 0.59 0.59 1.05 0.30 1.05
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1n1

1RGa T

1895
1896
1899
1703
1964
1908
1709
1910

1917 °

1920
1915
1916
1927
1928
1929
1732
1933
934
1937
1938
1939
1940
1941
1942
1944
1946
1948
1950
1952
1953
1954
ings
1957
1560
1962
1963
1964
1965
1966
1967
1970
1971
1973
1974
1978
1977
1950
1981
1982
1985
1986
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

AB_FLDWi

I.1d6
79
RG6
1.706
1,051
2,963
1.966
2.017

BAFLOW| TOT_FLOW| 1" AB_tiE| T BATIME " oA CTRE AV T ALNOE| T AR VO]
" I.14d 074s 0.06 0.45 0.35 0-00 055 -
m 281 0.27 0.29 0.29 0.04 0.11 011
559 1.425 0.32 0.34 0.34 0.45 0.29 0.45
87 387 019 0.20 0.20 0.00 .54 0.64
2,639 4.345 0.13 0.16 0.16 0.63 0.98 058
47 1,053 0.10 .10 0.10 0.57 0.03 8.57
- 2,963 0.30 0.00 0.30 112 0.00 110
- 1.966 0.66 0.00 0.66 066 0.00 0.65
- 2.017 0.5 0.00 0.35 0.75 0.00 0.7%
610 610 0.00 0.31 .11 0.00 0.67 0.67
- 0 0.11 0.11 011 0.00 0.00 -
- 1735 0.39 0.04 0.39 1.08 0.00 .08
370 878 0.1t 0.10 0.11 0.85 0.62 0.85
409 1.483 1.43 1.3 1.43 0.51 9.20 0.51
- i 1509 1.34 2.16 1.34 1.80 0.72 -
578 1.131 * 0.20 G118 0.20 QJS 0.36 .35
- 0 0.13 0.48 048 0.0 0.00 -
- 2,315 2.5 1.0t 2.53 2.43 1.42 -
58 82 0.78 0.5l 0.81 0.03 0.09 0.0
- 488 0.44 0.48 0.42 0.51 0.30 -
277 865 0.34 0.13 0.34 .31 0.15 0.33
- 436 1.0 0.74 1.03 0.90 0.73 -
- 785 0.40 0.40 0.40 131 0.00 -
-- 785 0.43 0.49 0.49 0.44 0.00 0.44
- ¢ 0.19 0.00 0.19 0.00 0.00 -
- 0 0.05 0.21 0-21 0.00 0.00 -
- 531 0.3 0.32 0.12 0.20 0.68 -
1.366 1.266 0.00 0.42 0.42 .00 2.28 2.28
778 778 0.15 0.1 0.15 0.00 0.43 0.43
319 EED] 0.00 0.23 0.2 0.60 0.57 0.57
- ' 3 0.1 0.18 0.18 .00 0.57 -
-, 0 1.03 1.02 1.03 0.00 0.00 -
- 0 1.57 1.56 1.57 0.00 0.04 -
5 27 1.72 1.6% 1.72 0.0 0.00 0.01
8 50 5.08 5.25 525 0.02 .90 0.02
a2 50 0.50 0.54 0.54 0.01 0.03 0.03
- 0 .16 0.38 0.18 0.00 0.00 -
-- 1131 1.58 1.55 1.59 0.96 0.92 -
- 0 0.45 0.46 0.45 0.00 , 0.00 -
-- ¢ 2.1 0.00 2.31 0.00 0.00 -—
- 14 0.30 0.8 0.35 0.39 0.97 -
862 2.449 0.95 0.97 097 0.52 0.29 0.43
- 2,473 8.02 2.93 5.02 1.65 1.47 --
- 2,784 054 0.55 0.55 2.28 7.36 -
142 525 0.55 0.53 0.55 G.20 0.07 0.20
- s 1.0 0.97 1.01 0.00 0.00 -
- 0 0.14 0.14 0.14 0.56 0.00 -
141 166 0.76 0.80 0.80 0.04 0.24 0.24
- 223 0.13 0.19 0.19 0.24 0.13 -
- 1,81 0.16 0.24 0.24 1.30 1.72 -
- . 98p 0.27 0.2 0.27 1.17 0.47 -
281 280 0.04 0.71 0.94 1.17 0.47 117
- ! 0 1.32 1.32 1.32 0.0% 0.00 -
127 232 111 113 1.15 0.12 0.21 0.21
737 2,066 0.14 0.15 0.15 1.43 0.52 1.48
499 L1311 0.10 0.10 0.10 0.31 0.55 0.81
- 0 0.41 0.19 0.41 0.0 0.00 -
-- 0 osr ' 0.77 0.81 0.00 0.0 -
- o 0.14 0.12 0.14 0.00 0.00 -
580 1.950 a.19 0.10 0.10 1.56 0.64 1.56
- 0 0.18 0.18 0.18 0.00 0.00 -
- 0 0.95 0.94 0.95 0.00 0.00 -
- o 0.40- 0.40 0.40 0.00 0.00 -
501 1233 02 012 0.12 0.81 0.56 0.81
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LI ABFLOW an;’ervqi;?af;rprWI ',;'j‘i"ﬂ@jimf—_;:f:;‘:B‘A:ﬂmE]'-;*TrMH;mi,E{. - AAVOT TTTIBAINGE TITHAR VY]
2000 —- - 0 0.10 0.1 ¢.10 0.0¢ 3.0
2001 - 2 2 0.00 0.12 0.12 0.00 0.00 0.00
2003 2 - 2 ¢.13 0.90 0.13 0.00 0.00 0.00
2004 114 T4 B28 0.17 .18 0.18 0.19 1.19 i.19
2005 ! 558 - 558 0.19 0.00 0.19 0.93 0.00 0.93
2006 558 2 560 a.67 0.64 0.67 0.93 0.00 0.93
2007 112 156 268 0.72 .78 0.78 0.17 0.26 .25
2008 - - 0 0.14 0.00 0.14 0.00 ¢.00 -
2009 - - 0 0.38 0.43 0.43 0.00 0.00 -
2010 - -~ 0 282 3.00 1.00 0.00 0.00 -
2011 205 433 619, 1.53 1.61 1.61 0.314 0.72 0.72
2012 43 103 148 103 3.27 3.27 0.08 0.17 0.17
ot kk] kL4 72 1.42 1.28 1.42 0.06 0.06 2.06
2015 2,345 2.1%6 4,531 623 0.16 0.23 0.87 0.41 0.87
2016 S n o, kF) 0.35 0.35 0.35 0.00 0.0% 0.05
2017 59 - 59 0.18 0.17 0.18 ¢.04 0.00 0.04
2018 106 50 608 e.19 0.22 0.22 0.09 0.42 0.42
2019 -~ - 0 0.32 0.31 0.32 0.00 0.00 -
2020 - —-= i 0.50 .49 0.50 0.0 0.00 -
2021 1.365 2,044 1.409 0.14 Q.14 0.14 0.51 0.76 &.76
2022 79 16 94 0.15 0.12 ¢.15 0.13 0.03 0.13
2023 59 158 217 0.49 0.50 0.50 0.10 0.26 0.26
2024 79 16 94 0.12 0.09 0.12 0.13 0.03 0.13
2025 313 626 959 0.29 0.15 0.20 0.37 a.70 0.70
2026 65 - 65 0.33 028 0.33 o.11 0.00 0.11
2027 65 as ' 404 0.22 0.2% 0.2% g.11 0.57 0.57
2028 DR 49 49 0.21 0.24 0.24 0.00 0.12 0.2
029 49 - 49 0.70 0.73 0.73 Q.08 0.00 0.08
20390 - 1286 216 0.13 0.13 0.13 Q.00 0.38 0.38
2031 - -- 0 0.19 0.19 .19 0.00 0.00 -—
2032 - - 1] 1.72 1.77 1.77 0.00 0.00 -
2033 -- 15 15 0.42 044 0.44 .00 0.03 0.03
2034 - 116 d16 0.13 0.14 0.14 0.00 019 7, 0.19
2038 226 - 224 0.92 .92 0.92 .38 c.co .38
2035 - -- 0 0.45 0.49 0.49 0.64 0.00 -
2038 159 358. ! 717 0.81 0.95 0.9% 0.20 0.20 0.20
2039 - 391 181 0.55 0.59 0.59 0.00 0.65 0.65
2040 T - 0 0.41 . 0.39 0.41 0.c0 0.60 -
2041 36 21 57 1.00 1.03 1.03 0.06 0.04 0.06
2043 L - 0 0.78 080 0.30 0.00 0.00 -
2044 21 424 448 0.14 0.13 0.14 0.02 0.36 0.36
2045 - - 0 0.36 0.33 0.39 0.00 0.00 -
2046 21 36 37 0.84 6.91 " 0.91 0.04 0.06 0.06
2047 36 21 $7 o.15 0.1% 0.15 0.06 0.04 0.06
2043 - 391 391 0.3 0.54 0.54 0.00 0.23 0.33
2047 191 - R 391 0.44 0.45 0.45 0.65 0.40 0.6%
2050 - - o 0.23 022 0.23 0.00 0.00 -
2051 28 60 89 0.99 1.03 1.03 0.cs C.10 .10
2052 - - 0 1.20 1.05 120 0.20 0.00 -
- 2054 - - .0 0.26 0.24 0.26 ¢.00 0.00 --
2055 1.363 1,974 3.338 0.13 0.13 0.13 0.50 0.7 0.73
2056 -- - o, 0.94 097 0.97 0.00 0.00 -
2057 - - 0 0.4 0.16 0.16 0.00 0.00 --
2058 - 9 9 0.27 0.29 0.29 0.00 0.c2 0.02
2059 - - 0 040 0.42 042 0.00 0.00 -
2060 -- - 0, 1.33 1.34 1.34 0.00 0.00 -
2061 - - 0 1.16 3.34 3.34 0.00 0.00 £
2062 553 897 1.450 0.56 0.72 0.72 0.92 1.49 1.49
2063 261 326 587 0.3% 0.33 0.18 0.44 0.54 0.54
kg - - 0 1.56 1.49 1.56 0.00 0.00 -
2065 - -— 4] 2.09 2.08 2.09 &.60 0.00 -—
2066 - -- 1} 1.15 Lo2 1.1% 0.¢9 0.00 —-—
2068 2 —- 2 0.32 0.35 0.35 Q.00 0.00' 0.00
2069 -— - 1} 1-10 I.10 1.10 0.co 0.60 -—
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101 AB_FLowi BA_FLGWI : To;'_'FLow 'Ai\ﬁ'_'r:r.fu'_% o _"BA_’,T’I@'!E]“"'
2071 = = ) 033 0.32
2072 - -- 0 216 217
2073 - - 0 1.26 1.17
2074 - - 0 2.1 2.10
2075 - - 0 0.30 028
2076 - - 0 1.42 1.56
2077 L £ t 53 0.20 621
2078 - - Q 1.60 1.69
2070 79 203 281 0.37 0.40
2080 - - 0 1.03 1-14
2081 102 222 324 0.25 0.25
2082 - -- 0 0.28 0.97
2086 1a1 RIVE L1:4.3 0.79 0.72
2087 - - 0 0.16 0.16
2088 | - i i.38 1.42
2089 52 - 52 0.92 1.04
2000 - -, 0 162 1.70
2098 - g ;9 0.22 0.21
2092 - - o 0.34 0.35
2092 -- -- 0 0.87 0.90
2094 -- - 0 6.58 6.79
2095 - - o 0.69 0.75
2006 - 9 9 0.63 0.59
2098 -- - 0 1.33 1.30
2100 b 9 g 2.57 2.66
2103 - - 0 1.68 1.76
2105 - - 0 0.59 0.55
2106 - 391 391 0.54 ¢.53
2107 . - - ¢ 0.0% .08
2108 - -- 0 0.20 0.22
2109 54 37 92 1.50 1.43
2110 866 559 1.425 0.42 0.30
2111 - - 0 0.7% 0.78
2112 - - 0 0.28 0.28
2113 -- -- to 0.61 0.59
2114 - - 0 135 121
2115 -- - 0 0.32 0.27
2118 52 1! 53 0.59 0.62
2119 L15) 578 1131 0.50 0.47
2120 'g - 9 0.4 0.41
2121 - g 9 077 0.74
2122 - - 0 6.42 0.39
2123 - -- , 0 0.59 0.63
2124 - 9 9 0.14 0.15
2125 539 277 RS 0.82 0.81
2126 73 278 352 0.3! 0.38
2127 284 92 376 0.39 0.40
2128 233 40 323 1.i0 1.22
2129 1.BGS 1.058 2,934 0.52 0.95
2130 105 22 127 0.18 ¢19
2131 PR 187 617 0.52 ¢.50
2132 B3 50 138 0.09 .08
2133 29 51 81 2.90 1.55
2134 359 749 1.108 0.09 .08
2135 75 237 311 0.27 0.26
2136 - - ] 0.2 0.27
2137 95 kT 134 0.03 0.09
2138 38 95 134 0.35 ¢ 0.37
2140 - -- (] 1.13 1.19
2141 - | v 0.09 0.58
2142 z - 2 0.37 0.00
Tavag 18 187 226 0.3) 0.30
2144 192 392 584 0.40 0.37
2145 12 156 268 018 0.18
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DI ABFLOW " BAPLOW| TYOTFLOW T TASFI T TEATIE VG| ST HALIVET
2148 . 126 225 0.59 0.23 0.33
2149 - - 316 0.1 0.53 -
2153 REK] 19 352 0.46 ¢.03 .57
2155 65 339 1404 0.20 0.57 0.57
2156 - - 571 2.27 0.52 -
2157 261 126 587 0.34 0.54 G.54
2158 - - 550 0.55 X . 0.c9 -
2159 984 1,929 2,913 0.25 0.26 0.16 0.4% 0.71 0.71
2160 607 272 879 0.16 0.16 a.is 1.01 0.45 1.01
2161 44 142 186 3.35 0.34 0.35 Q.67 0.24 0.24
2162 J79 65 6d4 0.23 0.26 0.26 037 0.11 0.97
2163 1,333 542 1.576 0.53 047 0.53 0.57 0.3¢ 0.57
2lod -- - 0 0.41 0.45 0.45 0.00 0.00 -
pAL) - - 0 0.25 0.26 0.26 0.00 0.0 -
2166 39 == 52 0.15 0.28 0.28 0.04 0.00 0.04
2167 3.014 - 3.0i4 0.11 0.00 .11 1.12 0.060 1.12
2168 1.911 [k 2,549 0.38 0.36 0.38 1.62 0.24 1.62
2169 1.529 2.643 4,171 1.64 5.52 1.64 0.1% 0.60 0.60
2170 650 - 650 0.45 0.00 0.45 0.15 0.00 0.13
2117 876 - 976 0.24 .00 0.24 .22 0.00 0.22
217 © 879 2.64) 3.522 0.22 0.20 0.22 Q.20 0.60 Q.60
2173 1.706 910 1,615 0.12 0.12 0.12 0.63 0.34 0.53
2174 1.729 - 1,729 0.31 0.00 0.31 0.56 0.00 04.96
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assign.rep

{C:\DOS\agsign.rep - February 16, 2000 {C5:15:53 i

Method ! Stochastic User Equilibrium with Turn Penalties
Network ! H C:\TRAN3.2\CONNEC~1\SCEN4\SCEHdB\JOB.NET

Demand Table : C:\TRAN3I.2\CONNEC~I\SCENI\ES2-20.MTX

Lookup Table ! : None

R : Default Fenalties
‘ Specific Penalties

Cost Field i newtime

*Capacity risld ¢ CAPSIG

Prebability Functlon: Gumbel

OD Pairs H 1444

Non zero QD Pairs H 1408

Demand : ) 23691.84
Intranodal Demand : 0.00

, Maximum Iterations : 50
Iterations : q

Conv., Criteria : 0.1
Relative Gap : 0.0871834158

Max Flow Change : 561.000189
Equilibrium reached : Yes

Total VHT : 174995.564

: Total VMT H 101039.447
Centroid VHT : 41989,2065

) Centroid vMT H 15539.86%21
VHT w/out Centroids : 133006.358

VUT w/out Centroids : £5499.5776

Total Running Time 00:00:03,.680.
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D1 AE__FLOWI BA_FLOW] _To_‘r_._FLo‘.«Lr' e ,Lﬂj_}l: L BALTIRE ) MAR TN
3 163 - 163 0.10 0.00
4 107 - 307 0.13 0.00
s - 307 307 0.05 0.05
"9 382 445 827 0.35 0.67
1 236 127 563 0.36 0.36
18 582 - 982 0.17 0.00
19 4.537 - 4.517 0.19 0.00
21 - - 0 0.75 0.77
37 - - 0 1.95 2.97
108 1.119 945 2065 0.18 0.20
17 1.300 606 1.906 0.40 0.29
123 I.IR5 R76 2.061 0.57 0.55
130 1169 946 2.115 0.37 0.33
134 - 160 160 0.8 .16
91 137 610 147 0.48 0.63
154 121 598 719 0.45 0.45
158 b AL 1.288 1.406 2.36 0.50
164 595 912 1.507 0.22 0.28
191 -- - 0 0.15 0.16
197 - - 0 . 0.23 0.24
203 1,112 1,365 2,477 C 042 0.45
206, 459, 200 1.350 0.60 0.66
211 644 1712 §16 0.13 0.13
212 644 172 816 1.09 1.05
214 229 181 410 0.18 0.17
21§ - - ‘0 0.12 0.13
217 - -- 0 0.29 0.29
iz 201 341 542 0.13 0.14
224 427 259 687 0.70 G.65
226 500 362 £62 0.53 0.52
219 833 1,352 2.185 0.25 0.26
230 757 - 757 012 0.09
232 2.753% - 2,755 0.37 0.00
234 412 773 1.184 0.43 0.55
235 -- - 0 0.22 0.22
236 329 456 785 0.22 0.15
238 344 445 789 0.99 0.99
241, 1,798 943 2,741 0.38 0.61
242 2.914 -- 2.914 0.09 0.00
244 - 146 146 0.00 0.16
246 1,722 -- 3.722 0.21 0.00
247 1.365 1.117 . 2.482 0.25 0.27
il - -- 0 0.04 0.04
152 -- 1,233 1.23% 0.00 0.07
256 -- - b 1.33 1.33
257 874 437 1.361 0-18 0.19
260 874 958 1.832 0.12 0.12
263 5.089 - 5.089 0.16 0.00
264 -- 1,366 1,366 0.00 0.29
275 -- -- 0 0.69 0.65
276 28 17 45 1.53 1.46
187 -- - 0 0.12 0.13
239 - - 0 0.2 c.19
193 12 574 606 0.33 1.08
i 427 547 974 0.43 0.4
314 291 535 827 0.28 0.30
316 -- - 0 0.77 0.75
337 - - 0 ¢.58 0.61
362 187 63 250 1.49 1.65
364 538 283 821 0.23 0.21
428 =" 5 4 1.18 121
430 3 5 8 0.24 0.25
435 6 147 153 0.43 0.41
454 -- 4 4 0.20 0.20
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DY ABFLOW| i BALFUBW] " TOTFLOWI T AU FWE] " T BALTINE] T MAX FIEL)

456 , - - 0 081 6.80 0.81

479 211 114 325 1.03 1.08 1.0%

483 44 157 201 0.27 0.27 0.27

486 79 161 140, 0.30 0.30 0.20

507 - 3 3 0.19 0.21 0.21

513 -- -- 0 0.85 0.92 0.92 .

541 ! 6 147 153 0.72 0.71 0.72 0.00 0.08 0.03
549 20 102 122 0.22 221 0.22 0.0 0.17 0.17
552 450 -- 459 0.39 0.35 0.39 0.75 0.00 0.75
558 252 738 990 0.29 .40 0.40 0.30 1.23 1.23
558 710 450 1,159 ' 0.08 0.05 0.08 1.18 0.75 1.13
571 o GR 68 0.20 0.16 .20 ¢.on 0.17 o017
572 sa' -- 50 0.08 0.09 0.03 0.08 0.00 0.08
SRR 218 576 f14 1.1t 1.30 1.30 0.40 0.96 0.95
605 979 957 1.936 0.11 0.11 0.1 0.54 0.47 0.54
607 1.548 - 1,548 o.19 0.00 0.19 1.36 0.00 1.36°
608 044 -- : 944 0.16 0.00 0.16 0.37 .00 0.87
609 846 -- ‘846 0.13 0.00 0.13 0.43 6.00 0.43
610 113 169 382 0.20 0.21 021 015 0.45 0.45
612 156 71 427 0.24 0.22 014 0.59 032 0.59
617 168 - 168 0.12 0.00 0.12 0.25 0.00 0.28
618 144 205 1.250 0.14 0.15 05§ 0.25 0.87 0.87
620 186 9315 1121 0.23 .26 6.25 0.29 0.78 0.78
622 " 635 335 970 0.10 0.07 6.10 1.06 0.56 1.06
626 910 760 1.681 C.14 0.19 0.19 1.11 1.27 1.27
631 732 771 1.503 0.4 0.42 0.42 .81 0.86 0.85
632 957 979 1.936 0.18 0.18 0.18 ¢.53 0.72 0.72
669 29 151 410 0.50 0.45 0.50 0.38 0.30 .33
68$ 435 47 832 0.52 0.47 G.52 0.81 0.58 6.51
£95 550 724 1.21s 217 0.30 0.10 ¢.92 1.21 1.21
698 - 457 457 0.00 0.13 0.13 0.60 0.76 6.76
699 -- 351 351 0.00 0.14 ¢.14 ¢.00 0.59 0.59
700 -- -- 0 0.66 0.70 2.70 0.00 0.00 -
714 624 23 707 0.54 0.43 0.54 1.04 0.14 1.04
‘728 343 272 615 0.15 0.25 0.25 0.57 0.45 0.57
73 507 268 $775 0.56 0.38 0.53 0.35 0.45 0.85
739 68 50 112 1.1 1.22 1.31 0.1 0.08 0.11
763 68 9 77 1.48 3.76 3.76 0.06 0.1 0.06 "
772 340 - 340 0.17 0.00 017 0.42 0.00 0.42
806 2.710 - 2.710 0.63 0.00 0.62 1.00 6.0% 1.00
813 4.151 -- 4,151 0.33 0.00 0.33 1.23 0.00 1.23
822 4.420 - 4,420 0.1% 0.00 0.19 1.29 G.CO 1.29
828 60 - 6d 0.22 0.20 0.22 0.10 0.00 0.10
372 20 107 127 2.35 2.18 2.15 0.03 0.18 0.18
879 352 77 . 429 0.21 0.20 0.21 0.59 013 0.59
907 402 -- 4oz 0.62 057 0.62 0.67 0.00 0.67
310 107 450 757 0.48 0.45 9.48 ¢.51 0.7% 0.7%
213 107 -- 307 0.24 0.00 0.24 .51 0.00 0.51
217 1.999 715 2,735 0.36 0.30 0.36 in 0.38 1.5l
925 1.999 735 2733 0.57 0.71 6.87 1.11 .88 1.11
‘a28 1.876 146 2.622 0.37 0.39 0.39 1.04 0.41 1.04
933 - 1,711 1.711 0.00 021 0.21 0.00 0.60 0.60
1057 203 4 208 1.91 1.80 1.91 0.07 0.00 0.07
1066 1.906 882 1,788 0.18 0.18 013 0.64 0.29 0.64
1140 563 588 S 1150 0.41 0.45% 0.45 0.70 1.19 1.1b
1170 194 350 584 0.86 1.03 1.03 0.32 1.03 1.03
ittd 19 14 33 0.55 0.54 053 0.03 0.02 0.03
1186 247 376 . 621 0.25 0.26 0.25 0.14 0.21 0.21
1187 247 380 627 a.16 0.17 0.17 0.28 &.21 0.28
1193 383 186 669 0.72 0.73 6.73 0.64 0.43 0.64
1233 74 245 319 1-51 1.40 1.£1 0.04 0.14 0.14
1243 49 151 201 0.24 0.23 0.24 0.03 0.09 0.09
1262 84 217 301 0.50 0.55 0.55 0.0% 0.2 0.12
1121 165 130 295 0.74 0.70 0.74 0.09 0.07 0.09
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1340 179 k7 213 T 12 0.1z 0.10 0.02 0.10
1392 11 23 134 1.54 3.48 3.54 0.06 0.01 ¢.06
1439 1,137 667 1,804 0.59 0.47 0.59 126 0.38 1.26
1445 3 66 100 6.70 0.68 0.70 0.06 o.11 0.11
1450 34 66 100 2.31 0.33 0.33 006 0.11 a1l
14356 682 832 1.514 0.17 0.19 019 0.76 0.92 c.92
1458 884 585 1,469 0.28 ¢.26 0.28 0.98 0.65 0.98
1451 - 6 6 0.80 0.81 ¢.51 0.00 €.51 0.01
1500 157 264 621 0.59 0.60 0.69 0.5% 0.44 0.59
1505 500 o 810 0.57 0.55 0.57 0.83 0.52 0.83
1509 - - 0 0.00 0.16 0.16 0.60 0.07 -
15113 LI 728 l.dlp 0.3t 0.33 0.33 1.5% 1.21 1.21
1518 - 155 356 0.00 0.31 0.3 0.00 0.5% 0.59
1522 - - 0 0.59 0.59 0.59 0.00 0.00 -
1523 -- 146 146 0.28 0.30 0.30 0.00 0.15 0.15
1527 232 412 714 0.31 0.35 0.35 0.39 0.89 . 0.30
1562 410 442 863 0.15 0.16 0.16 0.70 0.74 074
1573 746 1.857 2,603 0.18 0.82 0.82 1.24 , 10 310
1603 - -- L0 1.01 0.93 1.01 6.00 0.c0 -
1606 - - o 0.19 0.19 0.19 0.00 o.00 -
1608 - - 0 0.57 0.66 0.66 0.00 0.00 -
1609 - - 0 131 1.15 1.15 0.02 0.00 -
1611 212 328 1.660 0.13 0.20 0.20 1.39 1.38 1.39
1628 - 2.345 2,345 0.00 0.40 0.40 ¢.00 0.87 0.37
1629 459 900 1.359 0.29 0.29 0.29 0.26 0.50 0.50
1630 - — 0 0.47 Q.46 .47 0.00 @.91 -
1631 1.219 633 1.852 0.13 0.11 0.13 0.94 0.49 0.94
1632 -- -- 0 0.12 0.13 0.13 0.00 0.00 -
1633 891 767 1.657 0.03 0.03 0.0} 0.41 0.85 0.85
1634 1 a1 53 0.90 1.02 1.02 0.01 0.02 0.02
1642 833 1.352 2,185 0.58 0.59 0.59 0.31 0.50 .50
1644 1.352 833 2185 0.12 0.i1 0.12 0.50 0.3 0.50
1645 116 145 2621 8.21 0.20 0.23 0.06 ©.08 0.08
1646 164 41 C 206 0.90 0.94 0.94 - 0.14 0.04 G.14
1647 93 126 3 0.47 0.47 0.47 0.05 0.07 0.07
1649 s 17 " 5% 0.75 0.76 0.76 0.02 ¢.01 0.02
1651 827 -- 827 0.24 0.00 0.24 0.46 000 0.46
1652 4 - S D15 0.00 015 0.50 0.00 0.50
1654 150 322 472 0.58 0.61 0.61 0.25 L0.54 0.54
1655 17 53 70 0.32 0.30 0.32 .03 0.00 0.07
1656 758 778 1.536 0.33 0.39 0.37 1.26 1.30 1.30
1657 1690 778 1,463 0.08 0.11 0.11 115 1.32 1.30
1658 - - 0 0.08 0.09 ¢.09 0.0 0.00 -
1661 480 116 596 0.47 0.44 0.47 0.25 0.05 0.25
1662 68 98 166 1.72 1.76 1.76 g.11 0.16 0.15
1664 219 41} 640 028 ‘0.28 0.28 0.38 0.69 5.69
1666, 2.4%4 1316 3.811 0.09 0.07 0.09 0.92 0.49 0.92
1668 1.865 1,142 3.007 0.09 0.08 0.09 1.04 0.63 1.64
1669 - - X 0.15 6.00 0.13 0.00 .00 -
1670 3,283 - 3.283 0.21 8.00 0.21 1.22 0.00 1.22
1671 -— 2.914 2.914 0.00 0.45 0.46 0.00 1.2 1.08
1672 965 391 1,356 0.07 0.07 0.07 1.61 0.65 1.61
1673 31 428 ' 18 0.08 0.09 0.0% 9.52 1.03 1.93
1675 4.218 - 4,218 0.37 0.00 037 1.56 0.00 1.56
1676 605 104 709 1.42 1.37 1.42 0.29 0.05 0.29
1678 71 - T 0.08 0.00 0.08 0.12 0.00 0.12
1679 411 - 411 0.47 0.20 0.47 0.71 ¢.00 0.71
1680 311 250 561 0.18 0.13 0.18 0.52 0.42 0.52
1681 351 305 656 0.85 0.82 .85 0.60 0.51 0.60
1683 - - 0 " 019 0.20 0.20 0.00 0.00 -
1724 - - 1.196 0.77 0.92 0.92 0.27 1.12 -
1728 - - 841 0.71 0.59 0.71 0.92 .48 --
1729 m 126 497 0.51 0.89 0.89 0.20 0.07 0.20
1710 = - 1128 0.47 0.47 0.47 .35 0.9¢ -
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2000 - -- 0.10 011 011 0.0 0.50 e
2001 -— 2 2 0.00 D.12 c.12 0.00 0.00 0.09
2003 2 - 2 0.14 .00 a.14 0.00 0.00 0.00
2004 117 an 589 0.i8 0.19 0.19 G119 079 Q.79
2005 196 - 196 0.20 0.00 0.20 0.13 0.00 0.33
2006 196 2 198 0.59 0.61 0.61 0.13 a.00 0.33
2007 115 277 392 0.75 0.79 0.79 0.19 0.46 0.46
2008 - -— 0 0.13 0.00 0.13 0.00 0.00 -
2009 - - ] 0.40 0.40 0.40 0.00 0.00 --
2010 0 13 13 3.36 3.08 1.36 0.00 0-02 0.02
b1R0 382 404 786 + 167 1.52 1.67 0.64 0.67 0.67
2012 20 9y 120 3.56 311 3.56 0.03 0.17 0.17
2012 22 38 61 1.1 1.38 1.8 0.04 0.06 0.06
20181 1,324 1117 2,441 0.16 0.16 0.16 0.49 0.41 0.49
2016 13 53 66 0.37 0.33 0.37 002 8.09 0.09
207 41 - 41 0.16 0.16 0.16 0.03 0.00 .03
2018 - 4 4 0.18 0.17 0.1% 0.00 0.00 0.00
2019 -- -- 0 0.32 031 0.32 0.60 £.00 .
2020 - - o 0.52 0.49 0.52 0.00 0.00 -
2021 1.008 1.419 2427 0.14 0.15 0.15 0.37 0.53 0.53
2022 284 126 409 0.12 0.12 012 0.47 0.21 0.47
2023 194 347 541 0.50 0.49 0.50 0.32 0.58 0.58
2024 284 126 409 0.10 0.10 0.10 0.47 0.21 0.47
2028 1.092 967 2,059 . 017 0.16 0.17 121 1.07 1.21.
2026 10 - 10 0.27 0.26 0.27 0.0z 0.00 0.02
2027 10 77 17 0.25 0.24 0.25 0.02 0.13 0.13
20281 - 50 50 0.19 0.19 0.19 0.00 0.12 a.12
2029 s5p e 50 0.78 Q.71 0.78 0.08 0.00 0.03
2030 -- -- ¢ 0.15 0.14 0.15 0.00 0.00 -
z0M - - 0 0.20 0.19 0.20 0.00 0.00 -
2032 - - 0. 1.95 1.78 1.95 0.co 0.00 -
2033 19 14 13 0.41 0.44 0.44 0.c3 0.02 0.03
2034 -— = 0 0.14 0.13 0.14 0.05 0.00 -
2035 e - 0 0.3% 0.93 0.93 0.00 0.00 -
2036 - - 0 0.50 0.50 0.50 0.00 0.00 -
2038 247 536 783 0.83 0.85 0.8% .14 0.30 0.30
2039 - 21 21 0.55 0.5 0.5% 0.00 0.04 0.04
1040 - - 0 0.39 0.40 0.49 0.09 0.00 -
2041 27 6 133 1.00 0.97 1.00 0.05 0.61 0.05

. 2043 - - 0 0.79 0.76 0.79 0.00 0.00 -
12044 6 209 214 0.14 0.15 0.15 .00 0.17 0.17
2045 - - 0 0.17 0.36 0.37 0.00 0.00 —
2046 6 27 3, 099 0.92 099 0.0t 0.05 0.05

2047 27 6 31 0.14 0.15 0.15 0.05 0.04 0.05
2048 - 182 182 0.52 0.48 0.52 0.00 0.15 0.15
2049 1 - ,21 0.41 0.41 0.41 0.04 0.00 0.04
2050 ' - - 0 0.22 0.22 0.22 0.00 8.00 -
2051 4 66 100 1.06 0.99 1.06 0.06 .11 0.11
2052 - — 0 1.13 1.10 1.13 0.00 0.00 -
2054 - - 0 0.24 0.24 0.24 0.00 0.60 -
2055 1.007 1,349 2,356 0.13 0.13 0.13 0.37 0.50 0.50
2056 - -— o 1.05 0.93 1.05 0.00 0.00 -
2057 - - 0 0.17 0.15 0.17 0.09 0.00 -
2058 - 685 635 0.28 0.49 0.49 0.00 I.14 1.14
2059 7 - 1 0.40 0.46 0.46 0.01 0.00 0.01
2060 & 144 150, 132 1.32 1.32 0.00 0.08 0.08
2061 -- - [ 3.56 3.62 362 0.00 0.00 -
2062 595 874 1.469 0.52 10.64 0.64 0.99 1.45 1.46
2063 283 321 (604 0.40 0.47 0.47 0.47 0.53 0.53
2064 ' - 18 I8 1.58 1.51 1.58 0.00 0.05 0.06
2065 - - ¢ 2.00 1.38 2.38 0.00 0.00 -~
2066 - - "o 1.16 1.07 1-16 0.00 0.00 -
2068 60 -- 60 - 0.39 0.31 0.3% 0.10 0.00 0.10
2069 104 - 1.11 i.03 111 0.17 c.00 0.17
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2071 - - 0 T3l 0.28 831 5.65 0.33 =
2072 - - o 1.10 1.90 1.1% 0.00 0.07 .
2973 - - 0 122 121 1.22 0.00 .00 . -
2074 - - 0 2.07 2.23 2.23 0.00 0.06 —
2075 = — ¢ 0.30 0.29 0.30 0.00 6.00 -
2076 - - 0 1.47 1.43 1.47 .00 0.00 -
2077 12 12 124 0.20 0.20 0.20 0.19 0.02 0.19
2078 - - 0 1.59 1.65 1.65 0.90 0.09 -
2079 93 116 209 0.37 0.6 0.37 0.05 0.06 0.06
2080 - - 0 o109 1.15 115 0.00 0.00 --
2081 16 146 262 0.24 0.25 0.25 0.06 0.08 0.08
2082 -- - 0.91 0.94 0.94 0.00 0.00 -
2086 181 197 488 0.7% 0.82 0.52 0.30 0.51 0.51
2087 - -- 0 0.16 0.17 0.17 0.00 0.00 -
2088 ¢ 3 3 1.42 1.39 1.42 0.90 0.00 0.00
2089 109 12 121 0.93 1.00 1.00 0.09 0.01 0.09
209¢ -- -- o 165 1.68 1.68 0.00 000 --
- 2091 6 433 489 0.22 0.25 0.25 0.00 0.27 027
2092 . 61 - 61 0.38 0.37 0.38 0.10 0.00 .10
2093 61 - 61 0.97 0.94 0.97 0.10 0.0 0.10
2094 6 144 150 6.59 6.95 6.95 0.00 0.08 0.08
2008 407 - 407 0.58 071 .58 0.68 0.00 0.58
2006 - 138 338 0.55 0.62 0.62 0.00 0.56 0.56
2098 - - 0 120 1.35 1.35 0.00 0.00 -
2100 - 685 '685 2.80 4.73 4.3 0.00 1.14 1.14
2103 7 - 7 1.75 1.79 1.79 0.01 0.00 0.01
2108 - - 0 0.52 0.53 0.53 0.00 0.00 -
2106 - 132 182 0.58 .50 .58 0.09 0.15 0.i5
2107 - - ¢ 0.08 0.08 0.08 0.00 0.00 --
2108 - - N 0.21 0.21 .21 0.00 0.00 -
2169 69 82 151 1.49 1.38 1.49 0.12 0.14 0.14
2110 852 430 1.282 037 0.28 0.37 1.3 0.23 1.3
2111 — - o 0.78 0.79 0.79 0.00 0.00 -
2112 407 - 407 0.32 0.27 0.32 0.68 0.90 “p.68
2113 407 _— 407 .70 0.64 0.70 0.68 0.00 0.68
2114 — - .6 124 1.25 1.25 0.00 0.00 -
2115 407 -- 407 0.32 0.28 0.32 0.68 0.00 0.6%
2118 112 12 124 0.62 0.59 0.62 0.19 0.02 0.9
2119 553 578 IR 0.47 0.47 0.47 .31 0.3z 0.32
2120 421 6 -d18 0.39 0.40 0.40 0.23 0.00 0.23
2121 6 412 428 0.77 0.76 0.77 0.00 0.23 0.23
2122 347 - 3471 0.45 0.41 0.45 0.58 0.00 0.58
2123 347 - 347 0.72 0.50 0.72 0.58 0.09 *0.58
2124 10 6018 618 0.14 0.22 0.22 0.01 1.01 1.01
2115 568 278 846 0.79 0.89 0.50 0.32 0.15 0.32
2126 173 549 823 0.30 0.29 0.30 0.23 0.45 0.46
1127 295 264 559 0.33 0.39 0.39 0.14 0.13 0.14
-2128 283 152 415 1.1¢ 1.08 1.11 0.13 0.07 013
2129 1.906 .71 2,788 0.89 0.83 0.89 0.64 0.29 0.54
2150 155 23 178 0.24 0.19 0.24 0.25 0.04 026
2131 264 357 621 0.50 0.57 0.57 0.44 0.59 0.59
2132 80 14 113 0.10 0.00 0.10 0.04 0.02 0.04
2133 28 5z 50 ' 255 2.64 2.64 ¢.02 0.03 0.03
2134 247 557 804 0.09 0.09 0.09 0.14 8.31 0.31
2135 90 401 490 0.27 027 0.27 0.15 0.67 0.57
2136 20 108 125 0.27 0.29 0.29 0.03 o-17 0.17
2137 95 150 245 0.09 Q.08 .09 0.16 0.2% 0.25
2138 64 98 166 0.37 0.37 0.37 0.11 0.16 0.16
- 2140 3 -- ‘3 1153 115 115 n.co 0.00 6.00
2141 - 103 103 0.09 0.72 0.72 ¢.00 0.17 0.17
2142 163 -- 163 0.45 0.00 0.45 0.27 0.00 0.27
2143 127 140 267 0.32 0.33 0.33 021 0.23 0.23
2144 194 360 - 854 0.37 0.38 0.38 .32 0.60 0.60
2145 15 277 - 392 0.21 0.19 0.21 ¢.3] c.45 0.81
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7i43 - o 058 660 .60

2149 - - 785 0.70 0.65 0.70

2153 420 87 507 0.47 0.45 0.47

2185 10 77 87 0.59 0.19 0.19

2156 - - §51 0.27 0.25 027

2157 283 213 566 0.32 0.38 0.38 . .

2158 -- - ' 891 0.58 051 0.53 0.81 0.17 -
2159 760 1.420 2.181 p.27 0.24 027 0.38 0.53 0.53
2160 458 140 598 0.17 0.17 0.17 0.76 0.23 0.76
2161 a6 216 , 262 0.35 0.34 0.35 0.08 0.36 0.36
2162 262 10 273 0.27 0.24 0.27 0.44 0.02 0.44
216) 1.121 153 1.503 G.52 0.49 0.52 3.62 0.21 0.52
1164 -- - o 0.32 0.41 0.41 0.00 0.00 -
2165 - - 0 . 0.25 0.24 0.25 0.00 0.00 -
2166 41 - 41 0.27 0.26 0.27 0.03 0.00 0.0
2167 RIESY) - 1722 0.14 0.00 0.14 1.3% 0.00 1.3%
2168 1324 1117 2,441 0.42 0.38 0.42 142 6.41 112
2173 1.288 2,117 3,406 0.1t 0.12 0.12 0.48 0.78 0.78
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