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Please note that any reference or mention of the "Ministry of Transport and Communications”
and its abbreviation "MOTC" in this report, now refers to the "Ministry of Transport" and its
abbreviation "MOT".
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clp] @i ada J(Households Interview (HHI)) apuill cilblaoll achindl Glwljall par lo na
gl jlpall Guhi apailg Ayl Gilllaoll gluiwl @il 2017 qulo a dwpill alehiu !l
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yinai e (ll dalbll plb Jhday ledhiwlll go waagll geg ple Jhiy cgpitall (g doado
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63.7 ha
29.7 b pe
47.4 daasio Jaa
26.2 Jaall hugio
31.8 Qdio J3a
57.6 la3 gdijo Jaa
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44.7 4i5lg (il
39.1 a3
50.4 il
58.2 wabgo - (yhd
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162.4 89.2 399 105.7 617 (i
473 15.0 119 224 230 b pé
388 128 109 19.2 237 Jaall Bugio
57.6 19.0 88 2338 240 adijo Jia
1233 335 33 383 16.1 e o
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162.4 89.2 39.9 105.7 61.7 Jisig (il
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(il Jéiiill dluugs anlall cilisgoll ayle dioga iliill phig .cquulll bl Cuug duuinll Cuuvg
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8.5% 28% 5.4% 9.8% 73.4% cguuill pi - yhii
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cquull

pladiwl duui dabj gl (@l daloll Jail dlug sl (e dpuill J3a bl das 4-12 Jaddl ang,
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dowgall alelhinlll (e ély Jjioll (g go aogdl willayll (apadill aaoll 4-13 JAddll gk
wlwial ai lopudill aio JUA gog .guinllg duuiall (nag gicgano i ilill puudi pi 18g il
a2c hugio adyg .aulll &ucyall cilegonoll Go degano J5 go (il padill il Jaeo hugio
el qupbéll pol awgdl cillagl aac gi Ball) 1.07-0.62 Glhi goan j5all dogdl adjiall citlayll
go (il J4l &gyl djiall Gallagl 3ac hugio glo ella dléo (gphill lglano (o bgalo YAy

(lphdll pé o dudr Jai alphdll allay Jano g dhallo go) 0.47-0.42 Glhill (aa

Male Qatari

0.624

Female Qatari 0.416

0 0.2 04 0.6 0.8 1 1.2

Tours per Person

Jjiodl (lg (o dwogull callagl aac huugio :4-13 JAddl

Wi Gy ((ailoa Il buugll) eguulll plii JUs cillagl cidg huwgio ge Juplai 4-9 Jgaall ang,

Gyl Lol aduda 35 go Jal (na lgllos] gis luydi cillsg cani gi (! awljall ailii il adg .alayl

AT allagl gg4i laiy ayda 37 wyldy lo @piui puleill Glao (@l (apiiig Jjiall 4o Tai (pill
adyin 299 25 (w bo aglyii daaig pndl Gilly)
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(@ilda) dlayll 4o bugio

Ul &l Wl

35 15 32 26 35 41 Jdoall (I Jjiall go
galol (I Jjioll go

37 29 31 33 35 40 ol
25 15 19 22 25 40 dguill (l Jjiall go
27 10 28 19 29 24 WAl galol (ll Jjiall Go
36 36 50 - 36 27 Joall wlani
29 16 61 36 29 36 aalol ll Jjiall pé Go
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33 13 31 23 32 39 Wil groa

plall Jaill dio (ATl Jadll Jilug (i Jgogll JUas gf iy Jldd (uiall digioll duuill (AL i
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plall Jaill Jilwg (! Jgogll duuy Jéi dlunga pladill gl pull duwi :4-10 Jgaxll

lungll duui Gillsgll alloa)
Jgngll (uito Jdgngll quito
Jaill Jilwg (ol bda yito Jilwgll gon - Jaill Jilwg (all baa (io
plall plall
eguulill pbi JUA (d uitall cully
9.2% 5.3% 581,740 53,417 30,564 Joall (@l Jjiall go
33.4% 1.5% 350,126 116,967 5116 pulaill galol il Jjiall go
6.6% 5.2% 131,075 8677 6,855 dguiill galoi (ll Jjiall Go
3.4% 8.9% 628,168 21,314 56,046 wpi galol (! Jjiall ao
1.2% 2.8% 224,926 2,698 6,200 uslol (ll Jjial an ;'::

8.2% 9.8% 174,226 14,264 17,075 Joall (i Jjiall go
21.6% 8.1% 17,176 3709 1,394 pulaill glof i Jjioll go
0.9% 46% 211,707 1,895 9,696 Gowill gblol il Jjioll go
1.4% 13.0% 995,450 13,693 129,816 i galboi (i Jjioll go
3.2% 5.8% 188,024 5,968 10915 aSlof ll Jjiall an 9

aljludl adlgo nd clllioll caliby Julai 4.6

ppnilnag guléiioll dgagllg janall ge cilily goa @i bl wdlgo (na Glellhimlll Jila o
Jaa @aln] tlogloo paa ai adg .l Cadlgo (na wagigll aic dhaiilll Jynlar Geg dlauwl
wilgall Glull gy (nill doaillg ciljlull aslgo Galo g aaldy (g Gwsiwall ciljgni
maic Tayiw (puill Clyluull Cadlgo pguig dajai gc ¢llhiwl el @i adg .lylull adlgo (g dalizoll

Jaill abay @b pladiwl jlictl oy 3311 go ulaiiall o dalivo ¢ilia
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Glhi cunsy gaall il alagiwl cuus dcluwll cilylull adlgo pguy bugio :4-15 JAul
Jaall

lac &lalll apio wulbg (dclull) Gl cadlgal dlainall pguyll 4o dcgano guiuall (ale gy
abgyg .dayidoll Wijluwll Cadlgo pguwy doyd cuuwy Jaill dluwg pai (na paaill ggueww lgils 13]
agalll e o aaliiiwl i log oquyll cilia 4o &ia Jal 1 gl aei (uuaiuoll duill 4-16 Jadll
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Jilwg jlial (na Bgalo pai (nle Jgnall aas danlgll aclull (na ayhd aldly 6 o yj adlgall
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Appendix A Local Factors
A.1 Traffic Count Adjustment Factors

The estimation of Annual Average Daily Traffic from daily counts requires the application of
Monthly and weekly factors as shown in Equation 1.

AADT=ADT*MF*WF (Equation 1)

Where:

ADT = average daily traffic, the total traffic at a specific location over a given time interval
(more than a day and less than a year) divided by the number of days surveyed.

MF = monthly adjustment factor for the data collection month, derived from the control
count station by dividing the AADT by the ADT of the month for the control count location.

WF = a weekly factor, derived from control count location data by dividing the ADT of the
month by the ADT for the week. In the case of Qatar, the WF factors for each month are all
1 as there is no distinct pattern in the observed weekly variations.
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The monthly adjustment factors used are shown in Table A-1.

Table A-1: Monthly Traffic Adjustment Factors (MF)

January 1.02
February 0.91
March 0.93
April 0.99

May 1.04

June 0.99

July 1.12
August 1.14
September 0.95
October 0.95
November 0.95
December 1.00

Source: TMPQ 2008 study

In the case where one-day counts are being undertaken, there is also a need for a Day of
Week Factor (DWF), calculated as shown in Equation 2.

DWF= (ADT/Volume of a Specific Day) (Equation 2)

Book One: The Summary Page | Appendix "A"-2
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DWEF values vary not only by day of week but also by road hierarchy, and possibly region/
area. Automatic Traffic Count data was allocated to road type and region and analyses of the
DWEF carried

out for each combination of road type and region for which adequate data exists. Table A-2
shows the overall DWF factors for use in Qatar.

Table A-2: Overall 2017/18 DWFs

Day of Week DWF
Sunday 0.952
Monday 0.945
Tuesday 0.945
Wednesday 0.938
Thursday 0.907
Friday 1.326
Saturday 1.099

Table A-3 shows the factors to convert Average Weekday Traffic (AWDT) flows to other time
periods during the day by region and by vehicle type (Cars/Others). Similar factors have been
derived for Average Daily Traffic and Average Weekend Day traffic.

Page | Appendix "A"-3 Book One: The Summary
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Table A-3: AWDT Factors by Region

Period DCCP Inner Doha Outer Doha Al Khor Mesaieed
Cars 0.665 0.668 0.667 0.657 0.714 0.747
12 Hours
Others 0.690 0.688 0.687 0.683 0.736 0.655
Cars 0.767 0.775 0.776 0.784 0.809 0.810
14 Hours
Others 0.781 0.780 0.774 0.794 0.822 0.748
Cars 0.853 0.867 0.867 0.884 0.888 0.872
16 Hours
Others 0.843 0.856 0.837 0.867 0.878 0.835
Cars 0.919 0.929 0.937 0.951 0.942 0.931
18 Hours
Others 0.926 0.928 0.922 0.942 0.925 0.890
Cars 0.172 0.168 0.172 0.171 0.164 0.236
AM (0600-0900)
Others 0.180 0.175 0.174 0.174 0.149 0.142
Cars 0.168 0.176 0.169 0.161 0.169 0.193
MD (1200-1500)
Others 0.162 0.178 0.167 0.161 0.181 0.164
Cars 0.157 0.164 0.168 0.196 0.168 0.123
PM (1700-2000)
Others 0.155 0.149 0.144 0.175 0.158 0.156

Table A-4 and Table A-5 show factors for the adjustment of traffic counts that are carried out
in Ramadan or Summer months. The factors provided are used to convert a count in Ramadan,
for example, to an average weekday by multiplying the Ramadan count by (1/Factor).
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Table A-4: Ramadan Count Adjustment Factors - All Counts

AWKDT
Time Period (Average Weekday) (Average Weekend) (Average Day)
Cars Other Vehicles Cars vgl::ﬁ;s Cars Vgl:?ct:;s
24 hours 0.98 0.90 0.93 0.89 0.97 0.90
18 hours 0.88 0.81 0.82 0.80 0.87 0.81
16 hours 0.87 0.79 0.79 0.78 0.85 0.79
14 hours 0.84 0.78 0.73 0.76 0.82 0.77
12 hours 0.87 0.79 0.74 0.78 0.84 0.79
AM (0600-0900) 0.78 0.77 0.70 0.83 0.77 0.78
MD (1200-1500) 0.97 0.84 0.74 0.78 0.92 0.82
PM (1700-2000) 0.69 0.63 0.77 0.67 0.71 0.64

Table A-5: Summer Count Adjustment Factors - All Counts

AWkKDT
Time Period (Average Weekday) (Average Weekend) (Average Day)
Cars Ot!rer Cars Ot!rer Cars Other
Vehicles Vehicles Vehicles
24 hours 0.92 0.84 0.92 0.88 0.92 0.85
18 hours 0.90 0.79 0.90 0.85 0.90 0.80
16 hours 0.90 0.78 0.89 0.84 0.89 0.79
14 hours 0.88 0.78 0.87 0.84 0.88 0.79
12 hours 0.87 0.78 0.85 0.85 0.86 0.79
AM (0600-0900) 0.83 0.76 0.88 0.95 0.84 0.80

(Continued on next page)
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AWKDT
Time Period (Average Weekday) (Average Weekend) (Average Day)
Cars Other Cars Other Cars Other
Vehicles Vehicles Vehicles
MD (1200-1500) 0.83 0.71 0.81 0.77 0.82 0.72
PM (1700-2000) 0.96 0.81 0.96 0.81 0.96 0.81

shows the factors that have to be applied to convert the peak period counts to average daily
flows. For example, for the AM period on a weekday the daily car counts would be 5.8 times
the AM period counts, but at weekends it would be 10.2 times the AM period counts.

Table A-6: Average Ratio of Peak Period to Daily Flow for Weekday and Weekend

Average Ratio of Peak Weekday Weekend
Period to Daily Flow for Total Total
Weekday and Weekend HGV Average Car Average
AM 0600 - 0900 5.8 5.6 5.6 5.8 5.8 10.2 7.1 7.1 7.9 9.4
MD 1200 - 1500 5.8 5.7 6.0 6.0 5.8 6.3 6.3 6.7 6.6 6.3
PM 1700 - 2000 5.9 6.8 6.6 7.1 6.1 5.2 6.0 5.8 6.2 5.3

Note: Total averages are derived from background calculations based on the proportion of
vehicles by category.

Table A-7 shows the proportion of the peak period traffic that takes place in each of the peak
hours.
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Table A-7: Peak Hour to Peak Period

Weekday Weekend
Peak Hour to

Peak Period Bus Lzl LGV Bus HGV Total

Average Average

0700 36.0% | 34.6% 36.5% | 341% | 35.4% 380% | 351% | 362% | 40.0% 37.0%

1300 343% | 33.6% 342% | 354% | 34.1% 341% | 33.7% | 349% | 354% 33.9%

1700 35.1% | 38.7% 394% | 381% | 35.8% 340% | 374% | 383% | 36.2% 34.7%

Note: Total averages are derived from background calculations based on the proportion of
vehicles by category.

A.2 Traffic Capacity

The capacity of the highway network is an important factor in determining the overall network
performance and in developing a transport strategy. Table A-8 shows the lane capacity in
vehicles per hour for different road classes with the highest capacity being on expressway and
rural freeways and the lowest on local urban and rural roads.
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Table A-8: Lane Capacity by Road Class - 2018 QSTM

Posted Capacity per Lane Range

Road Class Average Capacity per Lane
(veh/hr)

Expressway 1,800 — 2,000 1,980
Major Arterial 1,800 — 2,000 1,913
Minor Arterial 1,800 1,816

Major Collector 1,000 - 1,800 1,342
Minor Collector 800 - 1,800 1,122
Collector/Distributor 1,300 - 1,800 1,527
Local Road Urban 500 -1,000 756
Rural Freeway 1,800 — 2,000 1,989
Rural Arterial 1,800 - 2,000 1,891
Rural Collector 1,300 - 1,800 1,537
Rural Local Road 500 - 1,000 822

Note: The average capacity per lane has been weighted using the proportion of links coded for
each road class in the QSTM database.

Table A-9 shows the base saturation flows in passenger car equivalents for signalized junctions
that were derived from the local survey data. These range from 2,260 for straight ahead lanes
to 1,866 for a combined movement lane.
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Table A-9: Saturation Flow Rates (PCU) by Lane Type

Lane Type Average Headway (secs) Saturation flow Rate (PCU)
Left 1.648 2,184
Left/U-turn 1.728 2,084
Left/U-turn/Through 1.930 1,866
Through 1.593 2,260
U-turn 1.875 1,920
U-turn/Through 1.766 2,039

The effect of the proportion of heavy vehicles in the traffic stream on the saturation flow
is determine the saturation flow rate using equation six and the factors by lane type in
Table A-10. In Table A-10 the H. factors for the combined lane movement types have been
inferred from those for the individual lane type relationships.

Saturation Flow Rate= So - Hf * Hp (Equation 2)
Where

S, = base saturation flow rate for the lane type in PCU

H, = heavy vehicle factor

H, = heavy vehicle proportion (in percent terms)
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Table A-10: Base Saturation Flow Rates and Heavy Vehicle Factors

Lane Type Saturation flow Rate S_ (PCU) H,
Left 2,184 8.20 (8.89)
Left/U-turn 2,084 104 (8.98)
Left/U-turn/Through 1,866 10.4 (8.98)
Through 2,260 6.36 (6.22)
U-Turn 1,920 12.64 (9.07)
U-Turn/Through 2,039 9.50 (7.65)

Note: figures in brackets are based on the unconstrained regression relationships and provided
for comparative purposes.

Example calculation:

Turn type: Left

Saturation flow Rate S, (PCU) = 2,184 v/h
H, =82

HV proportion = 25 percent

Saturation Flow Rate = S - H *H

Saturation flow rate = 2,184 - 8.2*25 = 1,979 (v/h)

Another important factor in influencing travel patterns and managing travel demand is the
time required to find a parking space. Surveys were carried out at four major car parks and
Figure A-1 shows, for each car park, the relationship between average parking search time
and time of day. The highest search times were recorded at Hamad Hospital and the City
Center Mall.
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Figure A-1: Parking Search Time by Car Park and Time of Day

The observed parking search times were analyzed in conjunction with data on the car park
occupancy at the time and a recommended parking search time relationship based on the
analysis of the car parking survey data produced as given in Equation 9.

Search Time= 0.7063 * e 2.3751 * (Occupancy Ratio) (Equation 9)

This should be applied with a maximum cut-off value of 30 minutes’ search time.
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A-3 Design Vehicles

In designing the highway network and associated facilities such as parking bays, car park
structures and traffic signals it is necessary to have information on the physical dimensions of
the vehicles that are most commonly encountered on the roads within Qatar. Table A-11 to
Table A-13 show the design vehicle characteristics for small cars, large cars/SUV's and pick-
up trucks.

Table A-11: Average Design Vehicle Characteristics — Small Private Cars

Turning radius

Category Width (mm) Length (mm) Height (mm) )

Small Private Car (85%) 1,850 4,925 1,495 5,700
Small Private Car (95%) 1,852 4,980 1,535 5,700
Small Private Car (99.8%) 1,968 5,435 1,720 6,300

Table A-12: Average Design Vehicle Characteristics — Large Private Cars/SUVs

Turning radius

Category Width (mm) Length (mm) Height (mm) i)
Large Car/SUV (85%) 1,995 5,140 1,940 6,250
Large Car/SUV (95%) 2,045 5278 1,958 6,550
Large Car/SUV (99.8%) 2,441 6,505 1,969 8,080
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Table A-13: Average Design Vehicle Characteristics — Pick-ups

Turning radius

Category Width (mm) Length (mm) Height (mm) )
Pick-up (85%) 1,954 5335 1,953 6,200
Pick-up (95%) 2,045 6,363 1,958 8,150

Pick-up (99.8%) 2,045 6,363 1,958 8,150

Table A-14 shows the results for the combined data and includes the turning radii. These are
consistent with the existing QHDM values for width, length and turning circles but the vehicle
height is significantly different. The QHDM value has therefore been increased to reflect the
95-percentile value given in Table A-14.

Table A-14: Proposed Design Vehicle Characteristics — All Private Cars

Turning Radius

Category Width (mm) Length (mm) Height (mm) il

All Private Car (85%) 1,970 4,999 1,890 6,100
All Private Car (95%) 2,030 5179 1,940 6,250
All Private Car (99.8%) 2,441 6,505 1,970 8,080
QHDM 2,130 5,790 1,300 7,260

It is necessary to be able to express capacity and performance measures in such a way that
the composition of the vehicles is taken into consideration. This is achieved by converting
different vehicle types into passenger car equivalents using the values in Table A-15. For
example, a 4-axle articulated vehicle has a factor of 3.0 passenger car equivalents indicating
that it takes up three times as much road capacity as a car.
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Table A-15: Recommended Passenger Car Unit Factors for Qatar

Vehicle Type PCU Factor

Bicycle 0.2
Motorcycle 0.4
Car 1.0
Taxi 1.0
Large Car/SUV 1.0
LGV (2-axle) 1.0
LGV (2-axle 6 tires) 1.0 1.5
HGV (3-axle) 1.9
HGV (4-axle) 2.5
HGV/Artic (4-axle) 3.0
HGV/Artic (5-axle) 3.0
HGV/Artic (6-axle) 3.0
HGV/Multi-Artic (5-axle) 4.0
HGV/Multi-Artic (6-axle) 4.0
HGV/Multi-Artic (7-axle) 4.0
Bus/Coach 2.0
Mini-Bus 1.2
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A-4 Trip Rates

The number of trips typically made by different elements of the population is fundamental to
the planning and modelling of the transport network and the extensive household interview
survey data was used to derive detailed trip rates by for different population groups taking
into account nationality, gender, car availability, income, day of week, mode of travel and time
of travel.

Table A-16 shows the average daily person trip rates by nationality, gender, car availability
and day of week. These show that non-Qatari persons generally make more trips than Qatari
persons, that males make more trips than females, and that weekday trips are higher than
weekend trip rates.

Table A-16: Person Trip Rates (All Residents)

Weekday Weekend
Non-Car
Nationality Gender Car Available Available Car Available Non-Car Available
Male 2.496 1.896 2.196 1.200
Qatari Female 1.698 1.476 1.080 0.924
Male 3.036 2424 2.328 2.058
Non-Qatari Female 1332 1.146 1.170 1.140

Note: All residents over 5 years of age. Source: Qatar 2017/18 Household Interview Survey
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Table A-17: Average Household Trip Rates - Single Person Separately Identified

Household Size w(:aeil.'(a(;';y Qatari Weekend Non-Qatari Weekday Non-Qatari Weekend R'::&?(:s
1 2.485 2.208 2.846 2475 2,859
2-3 3.899 3.778 5.152 4382 3,859
4-6 7.382 6.682 8.633 7.012 4,147
7-9 13.866 9.389 14.248 12.405 942
10+ 19.840 13.253 18.476 8.000 440
Average 9.494 7.062 9.871 6.855 12,247

Table A-18 and Table A-19 show the differences in daily trip rates for households with
children and those without. For household of the same size those with children make more
trips than those without children.

Table A-18: Average Household Trip Rates — Households with Children

Household Size Qatari Weekday = Qatari Weekend Non-Qatari Weekday Non-Qatari No. of Records
Weekend
2-3 4.084 4.000 5.575 4.775 1.710
4-6 14.696 10.141 14315 12.563 3.656
7-9 12.996 10.076 8.015 6.474 787
10+ 20.246 14.062 18.476 8.000 410
Average 13.006 9.570 11.595 7.953 6.563

Book One: The Summary
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Table A-19: Average Household Trip Rates — Households without Children

ACLECL] gilz: w%:::;;y Qatari Weekend Nv?,::ﬁ:ayri Non-Qatari Weekend RZ:‘;Z:S
1 2.485 2.208 2.846 2475 2,859
2-3 3.841 3714 4.786 4.018 2,149
4-6 6.640 6.348 8.015 6.269 491
7-9 10.645 6.609 12.000 11.400 155
10+ 13.400 8.000 0.000 0.000 30
Average 7.402 5.376 5.529 4.832 5,684

Variations in household income are also shown to have an impact on trip making levels with
increasing household income leading to higher trip rates, Figure A-2 and Figure A-3.
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Figure A-2: Qatari Household Trip Rates by Household Income and Day of Week
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Figure A-3: Non-Qatari Household Trip Rates by Household Income and Day of Week
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Table A-20 to Table A-23 show trip rates by nationality, household size and mode of travel.
The information shows that in Qatari households that car usage is dominant on both weekdays
and weekends. Car is also the main mode used by non-Qataris but there is higher usage of
school and company bus than for Qatari households.

Table A-20: Qatari Trip Rates by Household Size, and Mode of Travel - Weekdays

Mode of Travel

Household

Size C.ar Car School Company Taxi
Driver Passenger Bus Bus
1-3 2477 0.894 0.029 0.023 0.008 0.000 0.148 0.005 3.584
4-6 4.062 2.680 0.336 0.012 0.017 0.002 0.238 0.037 7.384
7-9 6.671 6.028 0.691 0.018 0.051 0.002 0.323 0.083 13.867
10+ 8.605 9.573 1.000 0.031 0.000 0.002 0.561 0.067 19.839

Average 5.196 0.019 0.022 10.419

Mode of Travel
Household

Size C.ar Car School Company Taxi Public
Driver Passenger Bus Bus Bus
1-3 69.1% 25.0% 0.8% 0.7% 0.2% 0.0% 4.1% 0.1% 100.0%
4-6 55.0% 36.3% 4.6% 0.2% 0.2% 0.0% 3.2% 0.5% 100.0%
7-9 48.1% 43.5% 5.0% 0.1% 0.4% 0.0% 2.3% 0.6% 100.0%
10+ 43.4% 48.3% 5.0% 0.2% 0.0% 0.0% 2.8% 0.3% 100.0%

Average  49.9% 41.8% 4.6% 0.2% 02% 00% 28% 05%  100.0%
Source: Qatar 2017/18 Household Interview Survey
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Table A-21: Qatari Trip Rates by Household Size, and Mode of Travel - Weekend

Mode of Travel

Household Size

A E
1-3 2.123 0.731 0.000 0.000 0.029 0.000 0413 0.000 3.296
4-6 3.719 2.553 0.011 0.004 0.011 0.000 0.347 0.037 6.682
7-9 3.822 4876 0.026 0.000 0.000 0.000 0.638 0.027 9.389
10+ 5.227 6.898 0.034 0.000 0.000 0.000 1.053 0.040 13.252

Average 0.001 0.009

Mode of Travel

Household Size

C'ar Car School Company Taxi
Driver  Passenger Bus Bus
1-3 | 64.4% 22.2% 0.0% 0.0% 0.9% 0.0% 12.5% 0.0% 100.0%
4-6 | 55.7% 38.2% 0.2% 0.1% 0.1% 0.0% 5.2% 0.5% 100.0%
7-9 | 40.7% 51.9% 0.3% 0.0% 0.0% 0.0% 6.8% 0.3% 100.0%
10+ | 39.4% 52.0% 0.3% 0.0% 0.0% 0.0% 8.0% 0.3% 100.0%
Average 45.9% 46.1% 0.2% 0.0% 0.1% 0.0% 7.3% 0.3% 100.0%

Source: Qatar 2017/18 Household Interview Survey
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Table A-22: Non-Qatari Trip Rates by Household Size, and Mode of Travel - Weekdays

Mode of Travel

Household

e Dfia\‘l:r Pas:::r:ger S‘;‘:’:l co';t?: i Taxi Other

1-3 | 2185 0.746 0.119 0.399 0.171 0.021 0.411 0.068 4.120
4-6 | 4.023 2.506 1.255 0.191 0.127 0.013 0.410 0.108 8.633
7-9 | 5536 4731 2.703 0.156 0.025 0.011 0.910 0.177 14.249
10+ | 7.391 4.832 5.519 0.210 0.000 0.000 0.464 0.061 18.477

Average 0.321 0.151

Mode of Travel

Household

Size C.ar Car School Company Taxi
Driver Passenger Bus Bus
1-3 | 53.0% 18.1% 2.9% 9.7% 4.1% 0.5% 10.0% 1.7% 100.0%
4-6 | 46.6% 29.0% 14.5% 2.2% 1.5% 0.2% 4.7% 1.3% 100.0%
7-9 | 38.8% 332% 19.0% 1.1% 0.2% 0.1% 6.4% 1.2% 100.0%
10+ | 40.0% 26.2% 29.9% 1.1% 0.0% 0.0% 2.5% 0.3% 100.0%
Average 48.9% 24.5% 9.9% 5.4% 2.5% 0.3% 7.1% 1.4% 100.0%

Source: Qatar 2017/18 Household Interview Survey
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Table A-23: Non-Qatari Trip Rates by Household Size, and Mode of Travel - Weekend

Mode of Travel

Household
Size Car Car School Company Taxi
Driver Passenger Bus Bus
1-3 1.735 1.007 0.031 0.153 0.157 0.027 0.423 0.058 3.591
4-6 | 2763 3.386 0.142 0.043 0.107 0.004 0.536 0.031 7.012
7-9| 4.104 6.581 0.320 0.009 0.036 0.000 1.342 0.014 12.406
10+ 3.992 2.932 0.000 0.000 0.029 0.000 1.048 0.000 8.001
Average 0.112 0.137
Mode of Travel
Household
Size Car Car Company .
5 Taxi
Driver Passenger Bus
1-3| 483% 28.0% 0.9% 4.3% 4.4% 0.7% 11.8% 1.6% 100.0%
4-6 | 394% 48.3% 2.0% 0.6% 1.5% 0.1% 7.6% 0.5% 100.0%
7-9 | 33.1% 53.0% 2.6% 0.1% 0.3% 0.0% 10.8% 0.1% 100.0%
10+ | 49.9% 36.6% 0.0% 0.0% 0.4% 0.0% 13.1% 0.0% 100.0%

Average

Source: Qatar 2017/18 Household Interview Survey

A.5 Car Occupancy Factors

The conversion of person trips to vehicle trips relies on occupancy rates and local rates were
derived from the household interview, hotel and laborer surveys and are shown in Table A-24
and Table A-25

respectively. Car occupancy rates are lowest for commuting trips and highest at the weekend
for shopping and leisure trips.
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Table A-24: Car Occupancy Rates by Trip Purpose and Nationality and Day of Week
(HHI Data)

All Nationalities Qatari Non-Qatari
Trip Purpose

Weekday Weekend Weekday Weekend Weekday Weekend

Home Based Work 1.14 1.15 1.03 1.03 117 117
Home Based Education 1.56 - 1.26 - 1.93 -
Home Based Shopping 2.01 2.32 1.66 2.13 2.08 2.35

Home Based Other 1.80 2.17 1.50 1.79 1.90 2.32

Non-Home Based 1.53 2.19 1.46 1.53 1.55 2.33

Note: Cells marked with - denote cells where there are less than 50 observations in the data.
Source: Qatar 2017/18 Household Interview Survey

Table A-25: Vehicle Occupancy for Hotel Guests and Laborers

Vehicle Type Hotel Guests Laborers
Car 241 1.32
Taxi 2.98 2.33
Private Shuttle 5.08 9.88
Company Bus 11.92 18.57

A.6 Journey Purpose Composition

The household interview data provided data on the purpose of travel by nationality, gender, time
period and mode of travel and these are shown in Table A-26 and Table A-27 for weekday and
weekend respectively. On a weekday the majority of trips are made for HBO, 32.0%, followed by
HBW, 31.1% with HBE being the other major trip purpose, 19.4%. There are significant differences
in the composition of trips between weekday and weekend with HBW trips reducing from 31.1% to
11.5%, and HBE trips from 19.4% to 1.3% with HBO trips increasing to 60.5% of all trips
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Table A-26: Weekday Journey Purpose Composition (HHI data)

Trip Purpose

Category Description
HBS g ]:]0)

All 31.1% 19.4% 6.5% 32.0% 0.7% 10.3%

Nationality Qatari 24.5% 29.3% 4.3% 32.9% 0.1% 8.9%

Non-Qatari 33.3% 16.1% 7.2% 31.7% 0.9% 10.8%

Gend Male 34.8% 14.3% 5.7% 32.7% 0.9% 11.6%
ender

Female 23.0% 30.6% 8.3% 30.5% 0.2% 7.4%

AM 37.2% 24.5% 1.2% 23.6% 1.1% 12.4%

MD 30.6% 28.0% 2.9% 25.4% 0.8% 12.3%

Time Period PM 31.6% 1.7% 12.3% 45.1% 0.5% 8.8%

Evening 8.8% 0.5% 23.3% 56.9% 0.3% 10.2%

Nighttime 43.7% 29.4% 1.5% 22.7% 0.2% 2.5%

Qatari Car 26.4% 25.5% 4.5% 33.9% 0.1% 9.6%
atari

Taxi 18.2% 25.0% 9.1% 432% 0.0% 4.5%

5 Other 0.0% 32.0% 4.0% 56.0% 0.0% 8.0%
atari

Walk 13.9% 14.2% 5.0% 62.5% 1.3% 3.1%

Car 35.0% 9.9% 7.7% 33.7% 1.0% 12.7%

Taxi 48.5% 4.9% 10.8% 27.4% 0.7% 7.7%

Non-Qatari Bus 21.9% 63.2% 3.0% 10.3% 0.1% 1.5%

Other 34.9% 6.3% 6.7% 42.3% 0.0% 9.8%

Walk 28.5% 4.9% 9.3% 50.9% 0.5% 5.9%

Note: Cell Values denoted by - have less than 50 observations. Source: Qatar 2017/18 Household
Interview Survey
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Table A-27: Weekend Journey Purpose Composition (HHI data)

Trip Purpose

Category Description
HBS HBO

All 11.5% 1.3% 15.3% 60.5% 0.4% 11.0%

Nationality Qatari 5.5% 2.2% 11.5% 72.7% 0.1% 8.0%

Non-Qatari 13.2% 1.1% 16.3% 57.2% 0.4% 11.8%

Gend Male 14.1% 1.1% 13.1% 60.4% 0.5% 10.8%
ender

Female 6.0% 1.9% 20.1% 60.3% 0.1% 11.6%

SN — AM 27.6% 41% 8.9% 48.0% 0.8% 10.6%
ime Perio

MD 9.0% 1.6% 13.2% 66.6% 0.5% 9.1%

MD 9.0% 1.6% 13.2% 66.6% 0.5% 9.1%

Time Period PM 10.6% 0.2% 20.5% 54.0% 0.2% 14.5%
ime Perio

Evening 4.0% 0.3% 19.7% 62.9% 0.0% 13.1%

Night-time 27.0% 2.2% 6.4% 59.6% 0.1% 4.7%

Car 6.0% 2.0% 12.2% 71.7% 0.1% 8.0%

Taxi 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%

Qatari Bus 0.0% 100.0% 0.0% 0.0% 0.0% 0.0%

Other 0.0% 0.0% 0.0% 100.0% 0.0% 0.0%

Walk 0.0% 0.6% 1.2% 89.2% 0.0% 9.0%

Car 12.3% 0.7% 16.9% 56.6% 0.5% 13.0%

Taxi 26.1% 0.0% 25.7% 40.7% 0.0% 7.5%

Non-Qatari Bus 35.0% 17.5% 11.6% 32.5% 0.0% 3.4%

Other 8.6% 0.0% 11.4% 68.6% 0.0% 11.4%

Walk 11.1% 0.4% 9.9% 73.2% 0.1% 5.3%

Note: Cell Values denoted by - have less than 50 observations. Source: Qatar 2017/18 Household
Interview Survey
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A.7 Population Projections and Car Ownership

Table A-28 shows the population projections by category for 2015 to 2050and gender. This

shows an increase in population from 2.48 million in 2015 to 3.77 million by 2050.

Table A-28: Updated TMPQ Population Projections

Nationality Group

Forecast Year

Total

2,481,539

2,790,189

3,022,795

2025 2030 2035
Qatari Population | 282,479 323,125 365,746 410318 456,806 510,254
Sl Eel el Lhcizengl f;‘gz: 571,563 671,339 | 1065103 | 1,203,722 | 1,297,555 | 1,517,700
Non-Working Expats | 413,598 486,006 669,475 743,909 786,027 910,620
Unskilled Expat Labor | 1,213,899 | 1,309,719 922,471 860,175 834,710 834,710

Source: Population Report for Updating TMPQ (February 2019

3,218,124

3,375,098

3,773,284

Table A-29 shows the anticipated change in the ratio of Qatari to Skilled and Professional
Expat, and unskilled expatriate Labor up to the study horizon year of 2050.

Table A-29: Population Category Proportions — 2015 to 2050

Forecast Year
Nationality Group
2025 2030
Qatari Population 11.4% 11.6% 12.1% 12.8% 13.5% 13.5%
Skilled/Professional Expatriate 39.7% 41.5% 57.4% 60.5% 61.8% 64.4%
Unskilled Expat Labor 48.9% 46.9% 30.5% 26.7% 24.7% 22.1%
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Table A-30 shows the car ownership rate by nationality based on the household interview
data. The car ownership rate for Qatari households is significantly higher, 470.5 per thousand
persons, than that for non-Qatari household, 363.6 per thousand persons.

Table A-30: Car Ownership Rate Based on HHI

Cars/1000 person Cars/1000 adult person
Other 363.6 556.9
Qatari 470.5 670.0
Total HHI 384.6 580.4

Table A-31 shows car ownership levels by income band as calculated from the HHI results.
Figure A-4 displays the same information in graphical form.
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Table A-31: Car Ownership by Income (HHI)

Non-Qatari Qatari
neome Car/1000 Car/1000 adult  Car/1000 people  Car/1000 adult
people
Confidential 391 577 823 962
No Income 323 405 500 500
Less than or equal to QAR 1,000/month 164 217 300 400
QAR 1,001 - 3,000/month 262 277 257 375
QAR 3,001 - 6,000/month 304 399 322 452
QAR 6,001 - 10,000/month 327 494 346 515
QAR 10,001 - 15,000/month 346 557 410 582
QAR 15,001 - 20000/month 368 595 417 635
QAR 20,001 - 35,000/month 400 652 453 667
QAR 35,001 - 50,000/month 464 715 478 689

Table A-31: Car Ownership by Income (HHI)

Non-Qatari Qatari
Income
Car/1000 people Car/1000 adult Car/1000 people Car/1000 adult
QAR 50,001 - 75,000/month 521 776 547 745
QAR 75,001 - 100,000/month 517 687 621 793
More than QAR 100,000/month 549 700 385 580

Average household
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Figure A-4: Car Ownership by Income Group
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