©3.3.2 SURVEY SCHEDULES

'Theifie1d:sngey$IWeté EQnducted_as folléws:'

 First Survey conducted ‘in 1987

The fwe?d survey was carrred but for - 3 days from 27th to

29th QOctober.” The 16-hour survey (0600 to 2200) was

. executed in 2 sh1fts A total of 720 man—hours were spent
on thws survey ' ' ' '

'  ;The bus serv1ces surveyed on each survey date and
e a1locat1en of. surveyors per shift are shown in Table 3.4.

2

Second Survey conducted in 1988

Lo The f1e1d survey was conducted for four days from 8 April

to 13 April (excluding Saturday and Sunday), for 16 hour

(0600 hours. to 2200 hours).For the field surveys, twenty-
four/(24) surveyors,. of ‘which “twelve (12) are assigned in

‘morning. shift : (8 hours) and others in evening shift are

required for. both traffic count and finterview surveys. A

“tetal of 768 man- “hours were spent on this survey. The
"schedule - and allocation of surveyors are shown in Table

- 3«5-and 3.6.

_Edjt?ng’and_Cod1ng works for the Survey was carried out for
one week, from 9 April to 15 April, Four (&) -

{d1t0rs/Coders were ass1gned for this work in the office.

o The survey data were entered into micro—computer by two

. operators for b days.
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3.3.3 SURVEY ORGANIZATION

The PMD/JICA Study Team administrative]y_and*teahnitally -

responsible,
Figure 3.5 shows the organization esta
the first survey. B :

The plan requiréﬂ thirty (30) SUrVeyors,
into six teams.

supervisor, i
which was used during the orientation of the

supervisors.

Figure 3.5
Survey Organization

A team comprised of four surveyor
A survey manual (see Appendix 3.A) was prepared,
surveyors -and

respectively, for the execution of the Surveys.
blished for execution of

which were grouped

s and one

The JICA Study Team |~} The PHD (Road Division)

Team A

Supervisor Superv. Supefv. SupervT Superv
Surveyor Al Bl C1 D1 S|
Surveyor A2 B2 c2 - bz E2
Surveyor A3 B3 €3 03 £3
Surveyor A4 B4 C4 04 €4

Bl ci{ D CE

Superv{
F1
F2
F3
F4

The surveyors for this survey were mainly recruited from the

students of the National University of Singapore.

About one-

fourth of them conducted both the 1987 and 1988 surveys.
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_ TabTe 3 4 :
Alﬁocat1on of Surveyar by - Bus Service (1987)

Bus

No. of Surveyors Per Shift

: - S .Type of  Traffic. Interview
' burvey Date Serv1ce No Berth No. ~Berth.  Count Survey . Total
: ié’g 1-°3 End-on 1 1
Lo ' o 4. 6 End-on 1 :
ist day. L 7- 9 " End-on 1 ::1—— 1
p7th Oct. oo : o _ -
- SRR S JERS : o 1 '
:-r;ZSaEE]er .32 Sawtooth -1 ::1~u 1
L0269 - ' 1 :
. --266'-55}am 33 Sawtooth 1 .[. 1
YR 1. 1
 buB-TOTAL 9 6 15
| 138 10-12 End-on 1 1
. : 168 13-16 End-on 1 _
- bnd day - 166 - 17-19 End-on 1 .- 1
P8th Oct.- 169 1 -1
| s I Sawtooth 1. 2
135 | | -
136 E;}mw 35 “Sawtooth 1 ::1m_ 1
_ 262 : : 1 1
SUB-TOTAL . g 7 15
o 133 20-23 End-on 1
S 134 24-26 End-on 1 - 1
3rd day 162 27-29 1 1
?9th Gct . s th 1 1
' 132 - 36 awtoo
261 ::I“~ 1 2
Alighting 30 Sawtooth 4 0
Alighting 31 Sawtooth 1 0
SUB-TOTAL . 10 5 15
TDTAL-' 27 18 45
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Table 3. 5

Ai]ocatlon of Surveyors by Bus: Serv1ce (1988)

{a) Bus Traffic Survey

No. of _
: Surveyors i
Bus- ‘Bus Assigned - Type of N
Date/Day  Service No. Berth No. Per Shift Counting Work . -
st day 130 1- 3 1 Boarding & Alighting Pass |
Bth Apr. 165 4- 6 1 - ditto ---
[Friday) 74 7- 9 1 --~ ditto ---
: 138 10-12 i - d1tt0 --
24 ' 32 1 Board1ng Pass DnTy
25 32 1 -2~ ditto ---
269 . 32 { em- ditto <o
Total 7 |
ond day 168 13-16 1 Boarding & Alighting Pass
11th Apr. (incl. Aircon 168} ‘
166 17-19 1 - dltto'ﬂ~~
159 33 1 BoardTng Pass. Only
266 33 1 —em ditto -~ -
267 33 1 aem ditto -
169 34 1 eem ditto -
265 34 1 - ditto ===
Total 7 S
Brd day 133 20-23 1 Boarding & Alighting Pass
2th Apr. 134 24-26 1 aam ditto -~-
( Tuesday ) 162 27-28 1 --- ditto --- .
135 35 1 Boarding Pass Only
136 35 1 —o= ditto ---
262 35 1 wen ditto ~--
132 36 1 ——- ditto ---
261 36 1 -m- ditto ---
Tatal 8
Mth day 30 & - ]
13th Apr.  Alighting appendices 6 Alighting Pass Oni
(Wednes day ) 31 g 9 s unly
Maiting Time Waiting Time at Bus
Survey 6 Stop/Interchange
Total i?2
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o ~ Table 3.6 |
- Allocation of Surveyors by Bus Service (1988) .

" b) Bus Passenger Interview Survey .

B R T _qu7f . Bus "~ No. pof Surveyors
Date/Day - - - Service o, Berth No. Assigned Per Shift

1st-day B 1
18th Apr. . o165 S 4=
{(Friday) B | ' -
e T4 _ . 79 )
-8 10-12 ) 2
24. ' 32

25 32 Y 2
269 32 )

B  To£a1 L - R 5

fend day o168 1316

{incl. Aircon 168} . = .

: 66 17-19
159 33

)
266 33 | ) 2
267 33 )

169 s ) 2
265 34 )

Total 5

3rd day . 133 20-23
12th Apr. . 134 24-26
{Tuesday) 162 27-29

PR
™~

135 35 )
136 35 ) 2.
262 35 }

132 36 ) 2
261 , 36 )

Total , 6 -
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3.3.4

3.3.5

3.4
3.4.1

3.4.2

SURVEY -EQUIPMENT

The following materials/equipment were prepared for the survey:

Quahtity-

(1988)  (1987)°
1)} Bus Survey Manual 24 7?303
2) Survey Sheets o
Rus/Passenger Traffic Count Sheets . 250 250
Bus Passenger Interview Survey Sheets - 600 1,000
Bus Waiting Time Survey Sheets 150 - -
3) Clipboards _ 15 18
4) Counting Machines ' 15 18

PUBLICITY

Each surveyor had an ID card issued hy PWD. SBS also
cooperated to conduct this survey. a

SURVEY FIELDWORK
FIELD WORK IMPLEMENTATION

Generally the survey was successfully executed according to:
plan, although there was a slight confusion on the first day.
However, all the surveyors became accustomed with the survey:
thereafter. Nobody was absent throughout the survey days.

SURVEY PROBLEMS

No serious problems took place during the survey except for the
following: ' '

1} First Survey (1987)

a) A 10-minute time blank, during which no survey was
executed during shift change, due to handling over of
equipment from the preceeding shift members to the next
shift members., This might have been overcomed by more
efficient preparatory work.

b} The counting of bus passengers boarding bus service 24°
was delayed almost 3.5 hours as well as those of bus
service numbers 25 and 269 for about 50 minutes on the
morning of 27 October 1987, because. the surveyors were
Tate. A follow-up survey was carried out in order to

cover the missing data'of these three bu i :
13 November 1987. s services on
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:.3;5
3,500

c).Qn the first day, some intérviewers did not ask
.. correctly for the places/addresses. of the interviewees'
.- origin.and destination, i.e., they:asked only for the
- sname ¢f-the road instead of the:block number. This
"i;problem was resdlved; however. on subsequent days after
]c1ear 1nstruct1ons have been given to the surveyors,

'25__Second Survey (1988)

a) ‘Bus Na1t1ng T1me Survey for one bus stop was cance]ed
: _:;1n the morning sh1ft due to shortage of surveyors,

'b)_:A wrong bus stop was surveyed for Bus Waiting Time
-__sSurvey for: service number 269 for .one hour. = However,
this ‘mistake was not a serious problem for this survey.

- siuff1c1ent data was. co]Tected for the remaining survey
-.[ ours

_FDITING AND CODING

j_DUTIES/RESPONSIBILITIES OF - EDITORS/CODERS .

' TThe prvmary dut1es/respons7b1]1t195 of ed1tors and coders are

enumerated 1n Append1x 3.C and br1ef1y summarized as follows:

1) VTo ensure h1gh quality surveyed data and to facilitate the

" data entry procedure.

2) To correct wrong 1nformat1on within the limits of logical
_est1mat10n

-3) .To,put code_nuMbér for origin and destination of bus

passengers travel.

4) - To é]fmindte'invalid samples after editing/coding.

EDITING WORK

Edifing and coding tasks were simultaneously carried out after
collecting the survey forms.

As -the main purpose of editing is to ensure high quality data
for processing and to facilitate the data entry works, all
records of the survey forms were checked. and - unclear records
were rechecked with red pen. Aside from the above work, the

following corrections were made in the editing procedure,

1) Records of the surveyed time were changed from 12 hours
-syStem to 24 hours.

“2)" Records of private buses in the 1988 survey were deleted

from the survey forms because the first survey did not
count private buses.



3.5.3 CODING WORK _
Coding works have been made fof bus ba;s_s‘en'get's i n_'terv.i_ew survey
form.  To determine the origin and destination of the bus
passenger's travel, the name of place was converted into zone

"~ code numbers. : S o
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6 'nm ENTRY |

,The survey data were entered into the micro- ~computer after
~editing and coding. The key to the ‘data _entry procedure was to
_,s1mu1ate the - ‘record: section of the SUrvey fbrm on the display
. screen;-as shown in Figuve 3,6 and 3.7. This procedure
,'fac111tated the data entry works. ' '

I Data uheck1ng and correctaon were also made after the data
,,;entry work by the comput@r S

B L Flgure 3. 6 _ :
‘Disp1ay Screen for Bus/Passenger Traff1c Count Survey Sheet

SEt UP 0pt1on o Ex1t 02 14:45 pin
R ; . © ... Date 99’
¥ ' l S1ng1e ¢ . MWeather ' Surveyor
Bus Berth Mo 999 2 Double \5- Remarks (1-3) 9
eus Iype' al Arr1va1 Bus | ° Departure. Bus
o) IServiced] of 1 ER .
~ANo. tNo... . fBus:.. .t T1me o A]tght Time | Board
1014999 g 9999 e :l;999'”f ©.9999 999
2 | 999 g ;9998 . 999 9999 | 99§ -
3 |-999 9 9989 - 999 - 9999 " 995
4 1999 9 9999 889 . 9999 959
5 1999 9 . 9999 590 |- 9999 959
6 17998 K - 9999 £ - 999 G999 995
7 {999 k) 9999 e L] ;5999 939
-8 | 999 L] |- 9998 » 99§ 9995 999
9 1999 | § 9999 — 47 999 | - 5339 999
o {ow |9 I | o 5% 599
HODIFY SCREEN . <D> '-D:.BUSFOUNT SCR - Pg 01 Ruw 19 Col 18 Num
©  Enter text. Drag field or box under cursor with . F10 for menu
Field:; BUSCOUNT->BNOLO  Type:  MNumeric. Width: 3 Decimal 0
Set Up Modi fy ' Options Exit 0Z:14:52 pm-
1-Single
2 Double
Bus Type _ Arrival Bus Depariure Bus
Service | of -
No. [Ne. -t Bus Time Alight Time Board
11 | 999 . 9 9949 999 9999 999
12. | 999 E] 99539 999 EEEE) 999
13 ELER g 9999 999 9992 . 999
14 G99 il 9995 999 9999 999
15 | 999 K 9999 999 499 999
16 3G9 g 9999 999 9999 999
17 | 999 3 EEEE] 999 5999 999
18 999 -9 §459 999 9999 499
19 | 938 g 9999 994 9999 999
120 559 E] 9955 939 9999 999
MODIFY SCREEN <D> D: BUSCOUNT.SCR Pg 02 Row 15 Col 18  Num
Enter text. Draf field or box under cursor with . F10 for menu

Screen field definition blackboard
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F1gure 3 7

Display Screen for Bus Passengers Interv1ew f;t‘_ f
. Survey: Sheet - DRI

Set Up Mod1fy Optaon Exft 051 23 54 pm
Bus Passengers- Interview Survey at Interchange :
Sheet No. 999/999 Date: Apr. 29 Heather: Surveyor
1 o | 3. | & 5
Interview  Berth No. -9 99 99 991 . 99
Made Time 9999 99—§ T 9990 9999 9993
Bus No. 999 | 999 999 | - T999 ]
Sex ] N ] 9
Interviewee Age 99 99 99 - 99 99
Resident - R ] 9 ‘j-?g 9
: Occupation 99 - 99 9y {99 99
Drigin ' $999-99 | 9999-99 | 9999-99 9999J§§ 9999;§§=
Destination Y999-99 | 9995-99 §§§§:§§ -99 -
Trip Purpose 9 97 . R G
Before Bus Mode 99 99 | 9§ ~99 | L]
Bus No. 999 955 1 999 g% 999
: Walk win. 99 59 98 99 99
After Bus Mode 99 99 .99 EE] EER
Car Ownership R 9 e 9 g

MODIFY SCREEN
Fnter text.

<D> . D:BUSPASEN.SCR -

Drag field or box under cursor with

Screen field definition blackboard
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3.7

Feeder Service = 1.090 { 33.3)  1.111 (

_ANALYSIS OF SURVEY
_The fo]Towang ana]ysws is based on the data of the 1988 Survey.
- For-the:major items, the data are oompared with those of the
B 1987 Survey '
j 3;?}1;)Bus”TRAFFIc
'37;fA_tota1 ef 3 289 depart1ng buses and 3,272 arr1v1ng buses were
_.€0) ed- durin “the survey period. Table 3.7 shows the
. Lomposnt1on of arrav1ng/depart1ng buses by type of service.
- - -Among - the- depart1ng buses, 2,178 or 66.2% of the total were for
““_ftrunk serv1ces and 1. 111 or 33. 8% were for feeder services,
) fThe tota? number of depart1ng buses was decreased compared with
the same data obtained from the 1987 survey
. jTab]e 3 8 shows the number of the arr1v1ng and depart1ng buses
-1qby service., As compared with the previous data, departing
.bises-'of serv1ces No. 74 (Clementi) 1ncreased, while those of
"-_Sgryyce_No 168 (Orchard Rd) decreased.
Table 3.7
. T Nuﬁbeﬁ ofHAFF1Ving/Deparﬁing Buses by Type of Service
Typeof . Number of  Number of S
Bus Service . Arriving Buses Departing Bus Total
Trunk Service 2.182 ( 66.7)  2.178 ( 66.2)  4.360 ( 66.5)
R 3 . §2.275t { 65.3)

33.8) 2,201 ( 33.5)
§1,210t { 34.7)
Total 3.272 (100) 3,289 {100) 6.561 (100)
o §3,485t (100)
(1 Bus traffic surveyed in 1987
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Table 3.8

Number of Arrivihngebarting’BUSes by Service

~Number-of Buses

Bus Service Nuiber of Buses Number of Buses -~ Departed - |
Number = Arrived " Departed Total (Surveyed in 1987)
22 168 | 168 33 = 1
24 148 146 294 173
25 19 193 384 213
S 14 264 - 264 - B8 - 139
130 96 o 9 - 192 - 83
132 81 ' 86 167 - 106
133 140 140 280 150
' 134 125 125 : 250 139
Trunk 135 86 - _ 97 ~183 v97
Servce 136 105 . 100 205 133
138 - - - =2y
159 130 137 267 173 . -
162 08 - - 109 217 119
165 . 151 151 302 153
166 95 _ 105 200 115
168 ' 121 121 242 220 3)
169 173 140 313 176
Sub~-Total 2,182 2,178 4,360 2,275
261 262 268 - 530 279
262 111 - 111 222 129
265 178 185 - 363 Co207
266 187 185 - 372 205
267 168 166 334 170
269 184 196 380 220
Sub-Total 1,090 1,111 2,201 1,210
Total ' . 3,272 _ 3,289 6,561 3,485

1)  Service Number 22 is a new service
2)  Service Number 138 was abolished because of the MRT

3) Air-conditioning bus service of Service Number 168 was abolished
because of the MRT
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3 7 2 NUMBER OF BOARDING AND ALIGHTING PASSENGERS o

=A tete1 of 83 544 passengers boanded and- 71 230 passengers
‘Ealigh d:at Ang Mo Kio-Bus- Interchange from 0600 hours to 2200
. hour: s‘shown in Table 23,29 , The ‘total number of boarding and
gl a passengers decreased compared with those in 1987.
S t,{mber of boarding and a11ght1ng passengers for trunk
Leoaservices decreased due to the running. of MRT, while the
c passengers”board1ng and a1wght1ng for- feeder services
"1ncreased

Tab]e 3. 9

'Number of Boardxng/A]zght1ng Passengers

'77"1'9'8"8 Survey S| 1987 survey

_ Type of 1ng A11ght1ng OIS Board1ng A11§h£1ng _
Bus Serv1ce Passengers Passengers Teta}; Passengers Passengers Total

fr-T%unKA* e ﬁ143;652' {‘37,?50 81,412 47,447 o 39;742 87,189

Service | (52.3) - (53.0) . (52.6) | (56.4) (54.6)  (55.6)
| Feeder - {39,892 33,470 73,362 | 36,665 33,050 69,724

CService | (47.7) (47.0}) (47.4) | (43.6) (45.4)  (44.4)
:j-TotéT b ﬁ:;ssgsea 71,230 154,774 | 84,112 72,801 156,913

8 (1000 (1000 (100) | (100)  (100)  (100)

3 7.3 Passengers by Senvuce

The number of boarding passengers has sl1ght1y increased for -

all feeder bus services compared with the survey data in 1987
‘before .the running of MRT as shown in Table 8.10  Service

number 261 carried the ]argest number of passengers (17,437)
-to/from the 1ndustr1a1 Park ‘1.

As for services outside the New: Town, service number 25 plying
to/from Bedok still carried the largest number of passengers.
Service number 169 plying to/from Woodlands also has the second
largest number of passengers. The boarding and alighting
passengers of these services 1ncreased

- The number .of passengers for service number 168 piying to/from
Orchard Road, 159 (Toa Payoh), 132 (Bukit Merah) and 134 (New
Bridge Road) has considerably decreased in 1988 because of the
commencement of MRT. After the Service Number 138 was
abolished, some passengers of this service may have shifted to
Service Number 130. -
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Table 3.10

Nuiber of Passengers by Service

: 1988 Survey

1987 Survey g

A11ght1ng

ghting

Bus Service . S Boarding Boarding Al ,
Number “Destination passengers Passengers Passengers Passengers
22 Tampines 1,597 1,800 o)
24 Changi Airport PTB 4,437 2,897 4, 543 ©3,199%
25 Bedok 8,274 6,843 | 6,897 6,066
74 Clementi 2,175 2,291 2,214 2,108
130 Shenton Way 2,420 1,718 2,069 Co138 |
132 ‘Bukit Merah 827 1,548 1,291 - 1,835
133 Marina Center 2.403 2,007 1 2,618 1,958
134 New Bridge Road 2,429 2,032 3;512 : 2,547 1.
135 Marine Parade - 2,761 2,211 2,361 2,177
136 Upper Serangoon Rd. 1,604 1,302 | 1,917 o 1,306
138 Robinson Road = Coo=n [V 2,224 0 1,575
159 Toa Payoh 1,981 2,606 3,131 4, 080;
162 Sims Avenue 844 982 --739_ L1118
165 Jurong 2,597 2,065 2,822 “1,728
166 Labrador 1,351 1,611 | 850 1,872
168 Orchard Road 1,533 1,272 5,062 3,252
168 Nood?&nds 6,419 4,575 5, 197_ 4,203
Trunk Serv:ces : 43,652 37,760 47 447- . 39,742
261 © AWK Ind. Park 1 9,996 - 7,441 8, 957 8,283
262 AMK Avenue 2 2,604 12,388 2,363 © 2,755
265 ANMK Avenue 10 6,764 6,704 6,222 6,764
266 AMK Avenue 4/5 - 7,817 6,743~ | 7,912 5,906
267 AMK Ind. Park 2 6,455 5,937 "5,357, 5,300
269  AMK Street 61 6,256 4,257 | 5,854 §,051
Feeder Services 39,892 33, 470 | 36,665 33,059
Total 83,544 71,230 84,112~ - 72,801
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Hobe:

3. 7 4 PEAK AND OFF~ PEAK PASSENGERS

7.In Ang Mo K10 bus interchange peak period of board1ng and
_alighting passengers occurs from 0630 hour to 0830 hours in the
morning and from 1700 hours to. 1930 hours in the evening.

©However, theé even1ng ‘peak per1od of passengers is lower than
_morning peak _

'”11n S1ngapore 0630 heur to 0830 hours ‘and 1645 hours to 1843,
hours are.usually defined as the mrning. peak hours and the,
urs. respect1ve1y Table 3,71 ‘shows the number

'?:_5show are of-passengers during the morning peak

ing th sevening peak peraod is 18 4%

) ,thet 23 9% of boarding passengers for
made’the1r tr}ps dur1ng the morn1ng peak period,
-hem -for. feeder services. On “the other hand,

1§:15.6% for trun s v_cesrand 22_5% for feeder serV1ces‘ P

of  Boardin /alighting passengers -in these peak periods. = 1t

15.20.5% of .daily (16 hours}" paqsengers and '

the bo rdjng'passengers in the even1ng peak perlod -

lneFigur 3.8 shows the “distribution of departure bUS traff‘c by -

16 winutes time period. Figure 3.9 shows the number of
boarding and a11ght1ng passengers by - time period and Figures
3219 and - 3-71 also shows the boarding and alighting passengers
for trunk and feeder services by time period respectively.

“Table 3.11

Bus:PaSSenger Traffice:During“Peak and fo—Peak Hours

Triwk Services Fec;.ju:' Scrvice . Total
© Bosweding Alighting Total Boarding Alighiing Total  Boardivg Alichting Total
Mewsabons Desids 10420 G398 16828 6851 8087 14911 17284 LHas 31769
frvenims Loak G790 09 13324 B9GO 5729 11589 13756 12768 - 26513
Mo poen O - pas 1l 4308 4622 020 1798 MirHT:] B30G 9196 gi80 173176
Olhers 22029 1971l AT 19280, 16096 3376 11309 A5507 7110
VTR 13652 3T ziile 39842 313470 73362 835 14 71230 154771
Morainy Peale 23.9 16.9 20.7 17.2 24.2 20.4 20.1 20.9 . 20.5
Fvuiring Peali - £E5.6 18.G 17.0 22.5 17.1 20,0 18.9 17.49 18.1
AlLcsnoon ure= 1\_,1|\ 10.1 12,2 Tl 12.0 10.6 1.0 1i.0 1.5 11.2
Otlueis : . 50.0 52,2 51,3 18.3 18.1 18.2 19.41 50.3 9.8
Al Day J160.0 100.0 100.0 100.0 106.0 100.0 100.0 ioo.0 100.0
Moruing Peak - - 62,0 38.0 100.0 5.9 51.1 100.0 54.4 15.6 100.0
Evoning Pduk 9.2 50.8 100.0 61.0 39.0 100.0 55.3 : -l_-l._? 100.0
\l'htnuun ofrf- p\.dh- 8.8 5.2 100.0 57.4 42.6 100, 0 52.9 41,1 160.0
Ulhiers ) . 52.8 A7.2 108,40 51.5 15.5 i00.0 3.6 46,4 100.0
AL By - 53,6 16, 4 10,0 54.4 15.6 106.0 L0 6.0 i00.0
Hornlug.Peak : 0630 - 0630 MHouwrs
" Evening -Feak - 1645 - 1845 iours
N Lo - 1730 - 1930 Hours
Afterngon Peak.: '~ 1430.- 1630 hours
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Figure 3.8
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F1qure 3 10

Number of Board1nq and A]1ght1ng Passengers by time per1od
(Trunk Bus Serv1ces)
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Table 3.12

Share of Peak Hour Passengers for Trunk Services

1988 Survey

1987 Survey

Boarding Alighting Total

Boarding Alighting Total|

95,7 19.8

Morning Peak 23,9 16.9 - 207 12.6

Evening Peak | 15.6  18.6 170 | 147 2.9  18.0
Afternoon T _ o o
0ff-Peak 10.1 0 12,2 11} 9.6 10.4 9.9

fpta1 | 100.0 ~ 100.0 ;-,roo.o

100.0  100.0

Table 3.13°

| Share of Peak Hour'Paésehgers-for'Feeder Services

1988 Survey

1987 Survey

Boarding Alighting Total

Morning Peak

Boarding Alighting Total

17.2  20.2 204 | 143 225 18.2

Evening Peak 22.5 17.1 20.0 22.8 16.0. 19.5
Afternoon : - o T
0ff-Peak 12.0  10.6 11.4 12.5 9.7 - 11.2

Total 100.0  100.0  100.0 | 100.0  100.0  100.0
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3.7.5 PROFILE OF BUS PASSENGERS

,Tﬁﬁffpjjgwiﬁgﬁdéta ﬂ9f§ybbt§fﬁéd fr@hrihé:Samﬁfé;paSSengers
interviewed -at Ang Mo Kio Bus Interchange. from 8 to. 13 April
1988 (exclude Saturday and Sunday).

with.thejprevigus data=3urveyed on October 1987.

'ﬁ'tabféf3,14$§how§ thefdi$tFTbution'of passengers by age and
sex. - The distribution’ ratios of age groups are similar to

~ those surveyed.in 1987,

Table 3.14

- hiétribgtion'df Passengers by Age Group and Sex =

- _.Nqﬁﬁer_ﬁf Persons

f@eémﬁf  Male - Female

" Unknown TotaT

.8=-1 . 243
417 =28 620

. 26. - 55 550
. 56 & above .~ 24.
~Unknown 2.

4

. 243
b6l

350
11
3

- .6
486
1,181
900
35
13

(2 ]

1o

Total 1,441 . 1,172

8 2,621

Percentage (z)

1987 Survey

Age-Grdﬁp ' Maie- Female

Unknown Total Total (%)

-7
. 16 1

- 25 43,
-~ .bb 3
56 & above
Unknown

(Y
‘.‘.I.‘
1 1 1 1
: TN P N
COWNIOD

[FURV- Rl RV, RN

Total 100.0  100.0
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2)

Occupation |
The majority of bus passenger interviewed in’this survey
were employed, It has 50,3 per cent of the total. The

component ratios of passengers by occupation-are not so
different from those of the previous survey data. _

Table 3.15

Distribution of Paséengefs by Occupation

‘Numbey of Persqn“
Occupation Male Female  Unknown 'Toﬁ§1
Employed ~ - 735 579 - 4 1,318
Students 468 402 sy
Others 230 189 1 el
Unknown - g > 2 12
Total 1.441 1372 8 2,621

Occupation Male Female Unknown Total Total

Percentage (%) o oo
-~ - ' Survey in 1987

Employed 51.0 49.4 50.0 50.3 47.1
Students 32.5 34.3 i2.5 33.2 32.5

Others -  16.0  16.1 12.4  16.0 18.6
Unknown 0.5 0.2 25.0 0.5 1.8
Total 100.0  100.0 100.0 100.0  100.0
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- Table

3.16

:'_¥D{S§ripqtj6n'of;Passengérs by Occupation (Deféi]ed)

'- : 'NUmbe?_0f Person

| occupation

‘Male Female Unknown Total|

“Iprofessional/
Technical Workers

o {Administrative/
~/{Managerial Horkers.

. [01erical orkers

: S&Tesiﬂbrkérs'

. Servidé'wbrkefs__-
Agéicuithf&l,ﬁorkér,
and Fisherman - '
* IProduction/Transport
Horkers

~|Workers not Classifiable

271 9% - 367

BRI T
48 156 1 205
5 60 - 114
89 . 66 1 155

811231 265
5715 1 73

735 579 4 1,318

ﬁrimarj“Studéﬁts
'SecondarQlStudents”
' ?re~Uni Students
| VﬂCationaTIIns. Students

Tertiary'Students

24 22 - 46
226 221 1 448

67 92 - 159
62 18 - 80
89 19 - 138

468 402 1 871

sub-Total
{Housewi fe
_ Others_

{Unknown

4 105 - 109
226 84 1 313}
8 2 2 12

1Total

1,441 1,172 8 2,621
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Table 3.16 {Cont.)

Percentage (%) e
- : 1987 Survey.

- Occupation Male Female Unknown Total Total
Professional/ ' X
Technical Workers 18.8 8.2 - 140  10.3
Adwinistrative/ | | o
Managerial Workers 5.0 5.4 - 5.2 4.6
Clerical Workers 3.3 13.3  12.5 7.8 9.3
Sales Workers 3.7 5.1 ; 43 4.0
Service Workers 6.2 5.6 12.5 6.0 6.5
Agricultural Worker N
and Fisherman 0.2 - - 0.1 0.1
ProdUCtion}Transport : f
Workers 9.8 10.5 2.5 10,1 - 10.4
Workers not Classifiable 4.0 1.3  12.5 1.8 3.5

Sub-Total 510 49.4 . 50.0  50.3- 48.6
Primary Students 1.7 1.9 - 1.8 2.4
Secondary Students 157 189 12.5 171  18.8
Pré-Uni Students 4.6 7.8 - 6.1 2.4
Vocational Ins. Students 4.3 1.5 - 31 2.4
Tertiary Students 6.2 4.2 - 573‘5" 4.6

Sub-Total 32.5 34.3 12.5  33.2  30.3
Housewi fe 0.3 9.0 - 4.2 4.9
Others 15.7 7.2 2.5 119 13.7
Unknown 0.6 0.2  25.0 0.5 1.5

Total 100.0. 100.0  100.0  100.0 100.0
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3.7.6

TRIP PURPOSE

-Ihformatidﬁ'ﬁn_tpfp_purpose of D&S$engeré was tabulated by t{

g S FERYRIRTS y time

- period and divided nto two categories that is residents and
ﬂonfres;denps3gu. R R :

'Th?tmﬁjgﬁtxfigfpunPoséfjb'mprﬁ?ﬁg;béak'wéé.t?avefiihg "to work "
'a"d"two"schoolf‘for'bﬂth,hESfdents1and“nonéresidents.

However, -the component ratios are different from those in 1987

survey.
 fable3.17 -
2 Trip-Purpose
_ .:r R _;Tf,ip Purpose Dl e . ] CL
To. -:Fo . Part  Prsnal Private To Not Total
St sk o korle - School - Hork Busnes Home  Known
o Remidenue Morni? Pealr 134 . -89 2 -9 2 5 2 262
: Bvening Peak .. o7 . R 2 7 ¥ G4 = 126
B § i N A 0 L E IR 127 118 432 1056
;. subtotal ceedbd TG 18 143 134 5351 11 114
wen . Morhing Pemli 0 5E E i g 2 o 1. 132
kesidents' Evening Peols 218 3 2 17 23 14g 2 207
S o Ot Peadic s 23370039 19 93 95 163 20 &60
subtotal o 204 o 93 22 116 120 619 . 25 1199
WNov . Morning Beal. S 1 - - : - 1 3
Frrvm CEveniin? Ponk = oL - - - - - -
Off pealio.- i’ T 1 - - - '3 5
 apbroral - 2 1 T - i - 1 &
Stal | MorhingPoak - 192 144 R T i 3t 6 397
Evening Fealk 19 T .h o4 R 37 242 2 333
O Pealt 352 . 148 29 | 220 - 213 897 32 1891
subrotal 563 209 55 259 . 511170 a0 2N
- (%1
Tri Purpo. sé . .
Ta T P Part - Prsnal Private To Not. Total
. . Work . Schogl Work Busnes  ~ - .- . Home Known
Residenus Morning Peak - 50.8  $4.0 0.8 34 08 ¢ 9.5 6.8 100.0
’ Evening Peak - - 5.6 1.8 1.6 5.6 11.1 74.6 - 109.0
- Off [N 21.2 “11.1- - 0.9 12.4 11.5 ~42.1 0.9 100,90
subtotal - CE5I3 L5 0.8 100 8.5 390 0l ioh.
Mo Morning Peak . 439 | 42.4 0.8 4.5 1.5 - 4.5 2,3 100.0
Residents Evening -Penk 5.8 - - 1.4 1.0 . ..8.2  11.1- 9q1.5 1.0 100,0
: Off Pealk - - .6 - 4.0 202 10.8 11.0 4.1 2.3 100.0
N subtotal .0 7.8 1.8 8.7 160.6 51.6 2.1 100.0
Kot worning Feak 23,3 . - 33,3 - - - - 3.3 100.0
hioin Clvening Paal - e A - - - - .-
Off Peal;, 26.0 - 20,0 - ‘- - 66.0 100.0
subtotal 25.0 12.5 12.5 - .- ~ 50,0 10¢.0
Toral Morning Peak . 4B.4.- '36.87TO0BTTFT 3.8 - 1.0-7.- 7.8 . 1.5 .100.0
o Svepding Pedk - 5.7 1.6° 1 1.2 7.2 11107207 0.6 -"100.0
.. OFf Penk . 8.0 7.8 1.5 16 . 11.3047.9 1.7.. 100.0
* subrotsl - 21.5 il.4 ° 1.4 8.9 . 9.7 44.6 - 1,5 100.0
1987 _Survey_' 1%) .
- Trip Purpose . G 1.0 SRR
To . ! [N Part Prspal Private To Not .Total
) . e =7+ Work " School * - Work, Busznes e Home = Known - ..~
ldents Horning Beak €8Ty TURRES 0 3l RS T 3T o5 1000
£ '}dmt»,” 235341123 peak 3.3 1.3 0.4 7% 18t 11ld 0.5 100.0
Off Peak . 15.7.° - 6.5 1.3 12.2 7.2 46.7 0.5 100.90
.aubtotal 21.8 7.4 1.0 10.2 - 14.8 44.2 0.6 100.90
on " worplng Peak  -70.7 - 14.1 - .40 - 8.1 3.0 °100.0
g::::ldcnt:. Evehing. beak 1.0 100 2 £ 16.7.  75.% 270 do0lo
. Off Pea . 14.4 . 6.5 1.1 14.4 20.3 £2.0 1.3 300.0
o © subtetal - 20.2 6.8 ° 0.8 11.8 7.0 £2.0 1.4 100.0
ol Horning Peak .. - - e TS .- - - 100.0 1000
R R (2 (o1
o Of Pegk . - T o= ~ - 4.5 793.9 100.0
e subtotsl - 3.7 . - - - - 3.2 94.5  100.0
Fota)  Hor . 7.3 . 0.1 1.6 2.5 6.5 1.3 100.0
’ EVCS Rg gggt - Sg‘g - 11.2,” . 0.3 7.3 15.3 1.5 . %%’ 100.0
off 'pedk 31513, -el4 TTal2 32058 1716 45180 1l3 1oolo
_ swubtotal 21047 713 @l% o100 1sle 43¢ 13- r100l¢




3.7.7 CAR ONNERSHIP OF BUS PASSENGERS o
Among the bus passengers -1'nterv1‘_ewe-d at An'g Mo_-'Kio Bus. -
Interchange, 29.3 percent of passengers came from car-owning
households. The proportion of household car-owning 1S guite
different from that sur‘veyed in-1987. 4ot
There must be some confusion of household car-owning with
personal car-owning in 1987 survey. :
Tab]re-3.18

Car-ownership of Househol d

Gar Ownership

. _ Not
Occupation Yes No Known  Total

~ Prof./Technical Harker 94 268 . 5- 367 -
Adm. /Manageriatl Worker 36 99 - 135 -
Cierical Worker 0 133 2 205
Sales Morker 10 75 - 114
Service Worker 42 113 1 156.
Agri. Worker and Fisherman - 3 - 3
Production, traasport Worker 48 214 3 265
HWorkers Not Classifiable 15 55 - 3 73
Primary Student - 0 3% - a6
Secondary Student 154 287 7 448
Pre-Uni Student 53 102 4 159
Yocational Ins. Student 26 . 54 - .80
Tertiary Student 51 a6 1 138
Housewi fe 30 8 1 109
Qthars . 98 209 4 3t
Hot Known 1. 6 .5 12

Total 767 1818 36 2621

Car Gwn'er_ship 3]
. : Not - 1957 ..Survey
iccupation Yes - Nq fnown  Total Car Owper

Prof./Technical Worker 25.6 73.0 1.4 100.0  15.4
Adm. /Mapagerial Worker 26.7 . 13.3 - 100.¢ 18.3
Clerical Horker 3.1 69 1.0 1000 . 1D.9
Sales Yorker 4.2 858 - 1000 7.7
Service Horker ) 26.9 72:.4 0.6 100.0 6.2
Agri. Worker and Fisherman - 100.0 - 100.0 -
Production, transport Worker 8.1 80.2 1.1 100.0 4,5
Yorkers Not Classitiable 20,5 75.3 4.1 100.0 6.6
Primary Student 2.7 783 - 10000 6.7
Second@r}' Student 3.4 641 1.6 100.0 5.1
Pro-Uni Student 33.3 64.2 2,5 100.0 3.6
Yocational Ins. Student 32.5 675 - 100.0 5.7
Tertiary Student 37.0 62.3 0.7 10D.0 7.7
Housewi fe 275 71.6 0.9 100,90 17.0
Others 31.5 67.2 1.3 100.0 . 8.4
Not Known 8.3 50.0 41.7 100.0 3.7
Total 29.3 6%9.4 1.4 160.0 3.9
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3.7.8

'TRANSFER PASSENGERS*?

,;:Table 3. 19 shows Lne d1str1but1on of passenger by their

previous’ and next. mode of travel. - Among the passengers for

“trunk bus. passenges, 36.8% of them used feeder buses and 28.5%

*'used trunk buses for their previous mode of travel, while 17.7%

.of them. walked ‘to the bus interchange. The proportion of
”passengers transfer1ng from MRT to trunk buses was 10.5

.-tmpercent

":As for passengers using’ feeder bus services, 43. 77 of them used

:.7§trunk buses and 19.7% ysed feeder buses as their previous mode
of travel. - The proportion ‘of- passengers transfering from MRT

Jto feeder buses was 19, O?

Table 3 20 shows the distribution of transfer mode surveyed in

| ‘1988 and 1987. "It shows that the passengers transfering from

e MRT to buses were ma1n1y converted from buses

Tab]e 3. 19

PFEVTOUS and next Mode of Trave] for Bus Passenaers

Number of Persons (%)

 Mode

- }Passeﬁgéhs for Trunk - Passenger for Feeder
. Services : . Services

Previous Mode  Next Mode Previous Mode Next Mode

(Walk - 8
|Bicycle 4
Motorcyc1e 1
Car ... 1
Car-pool Pass. -
2

Taxi

: Van/pfck.up/

Others

MRT - :
{Feeder Bus 661
Trunk- Bus 511
Scheme B/CSS 03
School/Company -

Bus .
10thers

Unknown

752 {91 0}
R

)

)

) {

) - { -
) (

) (

~
e
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Total

1;795 (100.0) 1,795 (100.0) 826 (100.00 826 (100.00)
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Table 3.20

Comparison of Transfer Mode

Previous Mode (%)

Passehgers for Trunk . passenger foﬁ Feeder
Services ~ Services
Mode 1988 1987 1988 1987
Walk 7.7 17.8 o138 149
Feeder Bus 6.8  78.9 19.7 8.4
Trunk Bus 28.5 - 43.7 . -
MRT 10.5 - 1900 -
Others 4.0 2.3 1.9 1.2
Unknown 2.5 1.0 1.9 B 1.5
Tota) 1100.0 100.0 . 100.0- - 100.0
| Next Mode {%)
Passengers for Trunk ~Passenger for Feeder
' Services S Services :
Moder _ 1988 1987 ' '1988. - 1987
Walk 79.8  72.6 91.0 90.1
Feeder Bus 8.5 : o 3.6
Trunk Bus 6.2 23.4 .1.3 _ 8.1
MRT 0.1 - N e
Others 0.6 0.7 0.5 0.2
Unknown -4.8 _ 3.3 3.6 1.6
Total 100.0 100.0 100.0 ioo.o"'- 




3.7.9 -

EXPANSION OF INTERVIEW SURVEY DATA

Since the bus passenger interview survey was conducted on a
”]$§m9}1n95b§$7${ ﬂhejdatq need to ‘be expanded to reflect the
.J;totﬁlybus,?ﬂ$39h9§VS'Oflahg Mo Kio bus “interchange, especially

.for"exgmiRTng.the:OD;patters'of bus passengers.

-~ The sample ‘data were- expanded into boarding passengers bases by
oservice and by time period. - Table 3.21 shows -the expansion
~ factor and. Table 3.22 shows the distribution of expanded
- samples‘by service and time period. L S

. 'ExPansﬁqn of Factor for the Interview Survey

oy
1. Sery

ool Time Period
oo e

“fNumber Mgfﬁ{ﬁé-Péakr1Eyéﬁfﬁg.?éak  Aféernﬁoh'Péak 'thefs

o

A
wo ‘
WCONDP,OEOOR B O WS
os)

10,9 6.
80.3 | 72.
43.6 67.
31,9 | 12

. 52.0 25.

- 23.5 4,
98,7 44,
135.5 | 27.
30.6 38.
9.2 13,
 26.5. 29,
60.5 34,
91.7 23.
21.6 8.
53.7 10,
65.3 50.
95.3 218.
11.9 46,
16.3 86.
20,0 6.
158.9 | 64,
- 42.8 19,

o Lo
o &0t

O O TN RS~ L O~ IR 00 0o R
=
o
—
ok
DD OWOTIE DN I I 00 wd U1 RS G O P
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Table 3,22

Distribution of Sample ab Ang Mo Kio Bus IC

. Time Poricl L - 5 AT Mt
GO0 Y00 BOD 900 1000 1100 1200 E300 1400 1500 1600 1700 1300 1993 3083 3‘23 Tolnl
~ W - B8 -9 -08-- 69 -89 - 69 - GO - 59 -9 - 50 -G08 -G -ud mud T A e
. R et e - e ONFTp .
T, LM Q07 7R ST S8 90 TR 2o 7 0 86 G 13 A8 0 100 199
B, S1ONOB 8BGO 3200 IS 1R 8360 9236197 lev 33 167 20%. 350 9% 319 60 BETL
ShBITSGG SEC38G Q4T GO0 677 08 415 . §H 009 BGL. 821U S Aue 00 BN
PO 36D 19% w0k v - ss  F7, T 65 91 RIT90 ':8- 93 o) 240
L3093 W2 L U7 B0 70 163 B or 16 89 18l 100 1y PO e
O A U B U+ RN (N | N | I I ) SR I S A q'f 1096\ ayes
I RONNGY BT 1y RS £ SN B NS | O ST IS T R & SR B SR § L RN 150 ~i; s 135.19409
k10729 10 10 Hl2 Bl 831139 137 1098 B P e
B30 U8 0T BOG 0D J00 225 0 0o 2W00 JGL 107 169 19t 2160 ¢ us - 8B :frﬁl
1360100 157 41 a0 4] 81 gy 90 a4 o fed . 119 .-1?} 70 7-135- Gé' 155}
BS54 06 M0 08 G 176 W07 18 93 080 135 8710068 a
R N L S NS SO S e S N SRS SR S
T T VR ' S 8 S F L T T § (- T N ﬂ§ 5t 1% 1
W iiv 26132 132 110 - &1 15 N 3l 26 i 120 ?j 1;;3
& Q06 B70 w9 5T 6RO GG G5 65 88 T 71 GG 80 33 213 142 Grie
Tlud o IBF 085 503 MMD R52 2R 308 0 2800 00 3T N80 GR1 o s8R qdft st 2306 43652
Toanle SGL0 GOY  2AG0 B0SG 2150 202 S0LY 2260 2388 2331 MG P98I 2UTL 26D 2IVG 465
T ’ . - - & 10 YR8 999G
Py AR G669 BTL 70 860 490 4200 630 57¢  §81 506 TG 1309 sg: _ aég ﬁé?- ggg;
e : 08 61 122 MO0 120 105 1920 L6 126 270 381 -niz 192 L85 a0k dou
R 1.4 08 A3G 336 336 a64 - 4G 478 392 63l 863 béh 28 36k
S1L 89 119 3@ 328 U0 2050 122 blY 832 639 1166 G6Y . GG 185 7817
§ LY 99g A6 204 205 26 206 J0L 257 187 318 385 413 20wl Qf:a
Mpn o 27T 503 Y19 2P0 NT0 O G¥E Q7R G102 953 294 58 458 509 - G2 IR 511 6266
sabtolal  ZI90 58T 2736 L 1806 1895 2028 2200 2252 2M1E 1L K530 3570 Zlvw ZuCh 39875
Tolat STOT 9INT G308 3956 4237 01T 1470 IG40 4576 GOTI TAID STl 280 4GOT 83503

3.7.10
1)

Zoning

To determine the origin dnd destination of (D) of the

ORIGIN AND DESTINATION OF BUS PASSENGERS TRAVEL

interviewee's travel, the places of 0D were coded 89 zones-

for the whole country and 15 sub-zones for Ang Mo Kio. MNew
Towns based on the postal
zones were integrated into 60 zones including 15 sub-zones

district.

Furthermore;: these

for Ang Mo Kio New Towns for the purpose of analysis.
Table 3,23 shows the list of these zones.
3,13 shows the zoning map of these zones,
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TabTe 3. 23

'. L1st OT Zonee and Sub-Zones of Bus Survey

Sfone oL : ) Zone

HNo. f"Name'of fone o - Nei. o c 0 Name of Zone

24 Ang Mo Kio:l (Ind Park- 3) ;'- 16 Mar eéparade

T2 Ang:Mo Ko 2 (Street 61) 17 0 {lementi

3 . Ang Mo Kio3 (Sports Comp}ex) 18 - Pandan .

- 4 - AngiMo Kio 4 {Street 13/21) 19 Jurong East
© 5. Ang-Mo'Kioo5 {St. 21/Mayf1ower 20 -<+Jalan-Ahamad. [brahim

6. . Ang Mo'Kio 6 (Town:Center) ~ 217 = Jurong West

7. .Ang-Mo.Kio 7 (Street 5l- §3) . .22 Jurong’ Industry
g' © Ang Mo Kio 8 :(Street B4y '-‘.23_-= Bishan::

o Ang MoKio -9 (Ind Park 2} " ..725" . Seletar.
10° " Ang Mo Kio 10 {Street 22/23) 26 Serangoon.:
o 11 - Ang M8 Kio 11 (Street 31/32) “277 7+ Hougang -
Lo 120w Ang Mo Kio12 (Street 41-43) . 28 01d Airport
S0 T130 0 Ang Mo Kio 13 (Street 44) 29 0 - Bedok -
14 - Ang Mo K10_14 {Ind Park 1} - 30 padany. Terbakar
15 ‘16 Others -~ . 31 Changi “Airport -
e 32 - Tampipes .-
.33 - Pasir Ris
34 Punggol .

l_]Istana Negara _ 7 350 Jdalan Kayu
o Keppal: Harbour T g Yishyn;3 - )
CoBukitMerah - oo 3. Simang o
szUéehstown,{'i'_._fl'w < 38 iSembawang
.8 Pasir.Panjang - TR hi3g Woodlands L
S Bukit Timah' East 0780 Mandat o
C7Bukit Timah West™ - 41 - Choa Chu- kang
Jalap Besar : . 42 Bukit Panjang
- Toa Payoh™ " . - 43 Princess Elizabeth
" “IKatong - . A V-1 ,"Buk1t Batok
f‘jMacbheFSOn'“i_ S 45 Lim Chu Kang
Geylang - 46 - Natire Reserve

F1gure 3.12

Zone Map of Bus Survey (1988)




Fiqure 3.13

Sub-Zone Map of Ang.Mo Kio New Town (15 Sub-Zones)

2} Trip Distribution at Ang Mo Kio New Town

Table 3.24 shows the number of trips travelled within,
to/from and outside of Ang Mo Kio Néw Town. ~ Among these
trips related with Ang Mo Kio New Town, 22.B% of them
finish their travel within the New Town, while the
remaining 77.2% traveled between the New Town and outside
of the New Town. Besides these trips, ‘abaout 16,000 trips
completed their trips between outsidé areas of the New
Town. These trips would use the bus interchange only for a
relay point of their travel. (See Figure 7.7)

As for the trips starting from Ang Mo Kio new town, the
major destinations were East Coast (17.9%) Serangoon/Hougan
(16.7%) and Bedok/Changi (10.2%Z) area as shown in Table
3.25. On the other hand, most of trips ending in Ang Mo
Kio New Towh originated from the CBD (12.3%Z), Orchard Rd.
(10.4%), East Coast (9.97) and Serangoon/Hougang: {14, 4%)
area. The same shows that the proportions of passengers
to/from the CBD and Orchard Road areas were reduced
compared with those in 1987 survey. Figure 3.15 shows the
area map for this analysis.

114



Tab]e 3, 24 .

Distr1but10n of- Bus Passenqers Trips

T T e sy Ton Survey
~Tr‘p5'TP§V¢T?ﬂgf No. of T??PS % No. of Trips %

,szth1n Ang Mo K1o '};15=341~'-t.zzgs_ﬂ13;4' - 15,150 21.5  18.0
From | Ang Mo Kio s, BOL 384310 32,619  46.3 38.7
o Ang Mo Kio l1; L-'ze 198' 38,9 3.4 22,616 32.1 26.8

Sub-Total.. - 67,430 100.0 80.7 70,388 ~ 100.0 83.5

Outside fngMoKio 16,114 19.3 13,877 16.5

o Total T ensm 100 shees 1.0

F1gure 3.14
D1str1but10n of Trips at Ang ‘Mo K1o New Town
_ (1988)

Ang Mo Kio
New Town

Total Number of Trips related with Ang Mo Kio New Town: 67,430 trips
{100%)
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Table 3.25

Trip Distribution of Bus Passengers

No,. of Trips (%)

1988 Survey

1987 Syr§e§ i

Arey i . - - j -
From Ang Mo Kio To Ang Mo Kio Total.. . {From Ang Mo Kio | To.Ang Mo Kio. Total
1 -CBD 1,429 { 5.5) ] 3,218 .(12.3)} 4s647 ¢ 8.9) ] 3979 (12.2)} 3,462 (15.3) | 7.441° (135
2 ORCHARD ROAD 426 ( 1.6).} 2,76 {10.4)[-3,142 (6.0) | 3,223 (9.9} 2,018 ( 9.2) 16,30 ( 9.
3 ISTANA NEGARA 337 € 4,3)] . 9wz 3.8) 1,329 (2.6)f . 97 (0.3) 265 ( l.2)f 362 (04
4 BUKIT MERAN/ 1.658 { 6.4) | 2,197 ( 8.8)) 3.855 ( 7.4y} 2,102 (6.4)0 1,233 (§.5)] 333 (6.0
. QUEESTOWN . ' S ‘ - - ' R
5 BUKIT TIMAH ROAD 1,272 ( 4.9) ] 1,611 ( 6.1} 2.883 { 5.5} 819 ( 2.5) 939 . (4.2)4-1,758° ( 3.2
6 EAST COAST 4,638 (17.9) 1 2,593 -(9.9)]77.231 (13.9) | 4.350 (13.3) | 2,454 (10.9)} 6,804 (12.3)
7 TOA PAYOH 1.874 ( 7.2) | 1,969 ( 7.5)] 3.843 ( 7.4) | 2,170 .( 6.7) | 2,105 ( 9.3) 1 4,275 (1.7
8 CLEMENTL/.. 1,402 5.4) | 1,380 ¢ 8.3y 2,782 ( 5.3)| 1,836 ( 5.6)| 1,373 6.2 3,209 (5.8
JURONG  TOWN _ _ ' : : o o o
9 JURONG ‘TNOUSTRIAL zi (0 21 (0.1) 44 (0.1} T SR B EEE R G - (-
10 BISHAN : 2,103 (8.1) 1,593 { 6,133,896 ( 7.1} | 2,161 { 6.6)7| 1,099 (.4.9)4 3,260 ( 5.9
11 8EDOK/CHANGI 2,631 . €10.2) | 111 (4] 3782 € 7.3 | 272 ( .3) ) 1,364 (6,004 3,736 (6.8
12 SERANGOON/HOUGANG 4.318 (16.7) | 3,768 (14.4)] 8086 (15,5} | 5,756 (17.6) |.2,843 (12:6) | 8,599 (5.6
13 Y ISHUN/SEMBAWANG 2,041 ( 7.9) | 1,969 (. 7.5)} 4,010 ( 7.7).| %915 (-5.9)172,12% (9.4)°} 4,036 ( 7.3
14 WOODLANDS/ 1,739 € 6.7) | 1,020 ( 3.9)) 2,759 ( 5.3) | 1,835 { %.6)| 1,279 (.5.7)} 3.18 ( %8
LIM GHU KANG : B : ' b .
Total 26,198 (100.0} 32,619 (i00,0) |22,615-(100.0) §55,234 (100.9;

. 25,891 {100.0)

52,089 (100.0)

Figure 3.15

Area Map for Bus Passenger OD Table
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3.8 IMPACT OF MRT -

Tabj?¢5255 Sh0W$5#h§fch6nges_oﬁ bus operation and bus
passengers. for trunk bus services to/from Ang Mo Kio bus

- inter

ge between: the period before running of MRT and after

_rqhninglgf;MRT{r_Ii]shows_that'in'1988, after the opening of

.. MRT, a total
1987 befo

1.0f 114 buses were reduced compared with those in
MRT opening.. The number of passengers on these

- trunk bus services was also reduced from 87,200 to- 81,400

. passengers.

ssengers.. The passengers for Service 134 {
Service 168 (Orchard Road) and Service 132 {

~significantly reduced :due to the running of MRT.

: {Anson Road) was abolished after MRT.

'?T:ﬁfiTabie-3u26

, Chanéé;6n Bu§7Cpéfation'and Passender

(Trunk ‘Bus Services To/From AMK Interch

anae)

New Bridge Road},
Bukit Merah) were

Service 138

"'“Cémﬁetition No. of Bus Trips  No. of Bus Passenger

Service o with MRT 1987 1988 1978 1988
22 Tampines . X - 202 (+202) - 3,397 (+3,397)

24 1) Changi Air- - o .
. port. PTB X 386 364 (- 22) 7,742 7,334 {- 408)
25 Bedok X 457 463 (+ 6) 12,903 15,117 (+2,154)
74 - Clementi . o 274 . 257 (- 17} 4,323 4,466 (+ 143)
130 Shentonway 0 207 207 {same) 3,450 4,138 (+ 688)
132 Bukit Merah - 221 214 {- 7) 2,926 2,375 (- 551)
133 Marina Center 0 - 299 304 {+ 5) 4,576 4,410 {- 166)
134 New Bridge Rd.: 0 271 271 {same) 6,059 4,461 (-1,598)
135 Marine Parade X 192 226 (+ 34) 4,538 4,972 (+ 434)

136 1) Ypper = _

Serangoon Rd. X 244 244 {same) 3,223 2,906 (- 317)
138 1} Anson Road 0 146 - (-146) 3,799 - (-3,799)
159 1} Toa Payoh 0 368 328 (- 40) 7,211 4,587 {-2,624)
162 1) Sims Avenue X 224 224 (same) 1,857 1,826 (- = 31)
165 Jurong X . 282 262 (- 20) 4,546 4,662 (+ 1186)
166 Labrador . 0 216 197 {- 19} 2,322 2,962 (+ 640)
168 1) Orchard 0 382 2) 292 (- 90} 8,314 2,805 (-5,509)
169 Woodiands X 354 354 (same) 9,400 10,994 ( 1,594)
Tota) o 4,523 4,409 (-114) 87,189 81,412 (-5,837)

1) L00p'Routeﬁ. _No. of Trip = Schedule Trips x 2
2} ‘Including Aircon 168
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Tah?e‘B 27

Chanqes in Bus Passengers on Services
_ Cowpeting with  MRT .
Trunk Bus Service to/from AMK Interchanqe -

No.'of Boarding & A11ghtinq

Area ' Serviée - Bus Trips - Bus Passengers
Clementi 74 G1ementi ' a7 ._+;43-_1-. _33%1_'
130 Shentonway. - + 688 ©19.9
. 133  Marina Center +5 - 166 - 3.6
CBD 134 New Bridge Road - -1,598 26.4
135 Arson Road 146 3,799 -100.0
B | -1a1 4,875  -27.3
Bukit 132 Bukit Merah -7 . 5Bl --18.8 -
Merah 166 Labrador - 19 + 640 97.6
- 26 89 1.7
Orchard 168 Orchard - 900 - -5,509 - -66.3
Toa Payoh 159 Poa Payoh - 40 2,624 -36.8
Total | -314 12,776 29.7%
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4.1.1

HIS IN 1987

INFRODUCTION _f'-f'
'-_1)

Purpose of Survey

;-:In 1980»81 a comprehen51ve Househo]d Interview Survey was
o conducted by the Provisional Mass -Rapid Transit Authority -
. to prepare

'part1cu1ar1y*for MRT and bus - studies “Approximately 19,000

.sound data base. for pub]wc transport planning

~+ ~households “out of 500,000 “households or 2.2 miltion

.]popu;at?on were_povered by the survey. With the high

rate nearly 4%, -the ‘survey provided extensive

data 1hf0rmat10n*on he characterist1cs of households,

.;househo1d members and their trips in relation with their
- socio-economic : features. Nonetheless, it was decided that

a Timited WIS should be ‘donducted for a selected new: town;
name1y Ang Mo . Kio, which s considered one of the
comp]eted/matured and typ1ca1 new. towns, in such a manner

- that the Timited HIS would supplement the transport demand
--1nf0rmat1on of new towns by the 1980/81 data

v;_The purpose of the survey are more spec1f1ca11y as fol?ows

'_ai 7To obta1n up -to-date 1nformat1on on traff1c features of

Ca seTected new town.

b)_'To obta1n more prec1se data on the relationship between
trunk ‘and feeder transport of the selected new town
' resxdents. '

¢} To obtain infdrmation on the assessment by the

2)

residents on existing feeder transport system and
- services of the selected new towns.

d) To obtain information on the assessment by the
"~ residents on present environmental conditions of the
selected new towns.

e} To assess the changes in transport activities and
~ perception in living and feeder transport environment
of a new town due to the completion of MRT by
conducting the same survey before and after the opening

. of MRT.

Survey Area

Among the existing HDB New Towns, Ang Mo Kio New Town was

selected as a survey area. Ang Mo Kio New Town is one of
the ‘larger new towns in_Singapore .and has a population of
about 200,000, It has a bus interchange, two MRT stations
and 1is serv1ced by an expressway. With regard to land,

use, three small industrial areas. are located together w1th

the residential area. Figure 4.1 shows the location of the

survey are. with major transport systems indicated.
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Figure 4.1

Location of Survey Area
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3) Outline of Survey

The survey comprises the following activities which are
also shown in Figure 4.2. -

a) Preparatory Work

Prepare survey plan

Finalize and print questionnaire forms .
Prepare survey manuals

Prepare sample list

Recruit surveyors =

Train surveyors

Publicity

Prepare survey equipment/materials

I Y TR S I S R
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Fié1d Interview Survey

"4 Distribution of forms

: .. :Cﬂ ) i::

-~ Checking/Collection of'forms

éCheck1ng/Ed1t1ng/Cod1ng of co?1ected forms and
.data entry

gData Pracessxng

i --Data check

| ;-.-,Prepare relevant programs

- Complete” sanp]e master
J~'gData process1ng

’ R F1gure 4.2 ' '
0ut11ne of Survey Steps/lnplement1ng Procass

Week

Work  Items U PN T RN P B

—

"4} Prepare Shrvéy Hanuals e ]

- 6) Reéruft Surveyors

. Prepardtofy York

2Y Finalize Questxonna1re 13

_ 7) Train Sufveyors

1) Prepare Survey Ptan

at

Forms

3) Print- Quest1annaire

Forms o [ —

5

—

Prepére Sample List

8) Prepare Survey
Equipment Including
10

.

Field intérview Survey |
1} Distribution of Forms : 3

2} Checkihglcdllectidﬁ (S
of Forms .

. Checking/Editing/Coding

of Samples and Data ’ ’ i
Entry

. Data Proceésing

1) Data Check L.

2} Complete Sample
Master

3) Prepare Relevant

Programs

4) Data Processing
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4.1.2 DESIGN OF SURVEY

1)

Survey Form

The basic data expected to be obta1ned from this survey_
include the following:

a) Socio-economic . character1st1cs of the new town
residents

b} Present features on transport act1v1t1es of the new
town residents

¢) Service level of feeder bus serv1ces as perce1ved by
the new town residents _ _ '

d) Asses>ment of 11v1ng/env7ronmenta¥ cond1t1ons by the”
residents

Intensive drscus51ons were held among the study team and
PWD officials on the design and 1ay0ut of the forms wh1ch_
are shown in Appendix 4.A. ,

The survey forms are composed of the Fpi1owing:

a) Household Information

b) Household Member Information

¢) Trip Information

d) Assessment of Feeder Bus Services

e} Assessment of Living/Envf?onmental Condition

In addition to the above five forms, a "Visiting Sheet" was
designed for the management of the survey., It also
contained a part of household information to be filled by
SUrveyors.

Size of Survey.

The size and coverage of the survey was determined on
availability of time and resources. However, the survey
was designed as much as possible 1in such a way that the
statistical accuracy be maintained under such limitations.

1t was intended to cover approximately 1,000 households and
their members residing in Ang Mo Kio new town.
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3) Sampling
) Samp11ng Method

"'f}After the survey area was d1vxded 1nt0 $ix sub-areas a
 two-step sanpling method. was adopted. The first step
' -_seTects b?ocks whi?e the second qtep, dwe]ifng units,

b Se1ect1on of Sdﬁp]a Biocks o

Ninety biorks out” of 359 b?ocks Tocated in the Ang Mo
Kio New Town_were selected accord1ng to the f011OW1ng
- method; . the survey area was divided into six. survey
z0nes’ as shown in Figure 4.3. Then a screen with a 250
“meter is considered roughly the average distance
 between the feeder bus stop. This method is similar to
~_random samp]ing The sample blocks in each survey zone
. are listed in Tab]e'é.l and shown in Figure 4.4

IJTBMe 4.1
Survey Zones and Sample Blocks in
Ang Mo Kio Mew Town-

Suryéy.Zbﬁqi/_ W {_J:f.':,' Bjock'nor,'_
COA L 153,155, 163 603,607, 512 622, 627 629, 634 639,643,
(15) . |- 644,606,649 R
B . |  101,104,105,110,112, 117, 172 176,177,182, 246,250,
(14) | 255,255,258
CC. . 121,124,133,201,206, 211 214,718,224 226,229,235
(12} - |
P 304,308,312, 13 316,320,324,329,330,333,334, 343,
(18) - 347,704,710,722,728.
£ 503,507,510,520,524 ,538,540,546,551 557,558,565,
(15) , 676,581,585 -
F  401,406,411,415,417,424,426 434,439,444 451,454,
{16) | 459.463 469,476

1/ Figures in parenthes1s are total number of sarpie blocks of
each Zone. -

¢} Se?éctiﬁn'of sample UYnits
One thousand fifty sample bouseho}da were selected as

random from the 90 blocks. Using a table, the number
of storeys to be surveyad were determined at random,
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4)

" First and the necessary numbers of units were.selected

from the selected storeys by giving the_addresses_with
a regular interval. The allocated- number of sample

‘households by_zone is shown in_Tab}e 4.2.

Table 4.2 _
No. of Sample Units by Survey Zone

Survey Zone ' No.IOf Units

210-
- 140
- 175
175
175

Mmoo >

TOTAL © 1,050

Sampie Rate

The total number of dwelling units in the sirvey - area

is reported to be 49,480, while the number of sample
units is 1,050, This gives a planned sample rate of -
approximately 2.1%. - Statistically, this samle rate

yield a considerably sufficient dependability for data

analysis of the New Town area. Given 14 zones for

transport analysis and 6 kinds of transport mode  for

the estimated population size of 200,000 and the

assumed average nusiber of trips per head of 2.0, the

Origin-Destination (0-D) watrix by transport mode could.
be analyzed with a rate of relative error of -19.3%
attaining a 95% dependability. - Given 6 categories of

trip purposes additionally, the 8-D matrix by transport

mode and by trip purpose could be computed and analyzed

using the following equation:

\J/r 1 l-r_ 1P
Fe= ¢ N-1 v p

where F @ relative error rate;

r ¢ sample rate;

N : population; and

P : vreciprocal number of categories
broken down for analysis

t ¢ 1.96 for a 95% dependability
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) Survey Manual .

"ffPfioﬁth'thé ¢6mﬁEnCament¥qf the-fieldiihterView, a survey
~manual- was prepared for: the training and reference of

interviewers.

The survay manual describes the following:
' dY_'Oﬁtjiﬁé_OTfthéjéuryey,inﬁiﬁdﬁng”objective, survey
..procedures, - tasks “to. be undertaken during the field
- survey; explanation of -questionnaire forms and survey
“b) - Explanation on survey materials and specific tasks to
_be undertaken at Ang Mo-Kio site office.. _ :

",1§)f J}§tr§buﬁi6ﬁfandjbé]lécﬁth;of-QUestionﬁaire forms.
'JZd);:SQQCiQT‘ihéi%uétiﬁﬁiQhrFﬁkm SR'irip'inforhation sheet,

. Survey Manual is dttached as Appendix 4.8.

R 'fFigur"e:_'__‘i,,_B_;"- o
- Survey thes_ianng.Mo_Kio_New Town
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Figure 4.4

Location of Sample Blocks in Ang Mo Kio'NewiTown
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: ’
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4.1.3 SURVEY IMPLEMENTATION

1)

Survey'Orgénization

The survey was undertaken by'the.dIGA StUdj_Team'with

~consultation and support of PWD. Under the supervision of

the Study Team, six -interview teams comprising four
surveyors and.a supervisors were organized.. Each team
covered a survey zone. 1In addition to the field interview

‘teams, a team for editing/coding of the forms was

organized. The survey organization is shown in Figure 4.5.
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- Figure 4.5 -
HIS Survey Organization

| 910 study Team . pe—e—t  The PWD

surveyor A4 - |} - B&| p-o CA.|o DAL | B4 Fa

r‘q—- B B

Field Inter< Al B | BV [0 N1 ) SN A R - Editing/

view Team -~ 4} - B B ' IR N “Coding Team
Supepv isor Suﬁ9r§f£f $ypérv.:E Superv. '-SuﬁerQ;' | Superv. Superv.

surveyor AL - - || 81| J et |01y} Bl Rl Editor/Coder 1

Surveyor A2 - - B2 |" |- G2 D2y By | F2 Editor/Coder. 2

surveyor A3 | . B3 P RS P LR N R P X B B34 F3 Editor/Coder 3

Editor/Coder 4]

2),;Re¢fuiim§htfgnd;irajniﬁg#of'sarvgyor-"

Liaison Office (SLO) of the National ‘University of
Singapore (NUS). = Thirty-seven (37) applicants indicated
their interests in taking part in the Surveys. ‘They were
from a wide range .of academic -areas {under graduate):
engineering; ~science; art; building management; business

~administration-and so 'on. -Subsequently, thirty (30)
-“surVeyqrs-_1n61uding'ﬁsix- {6) supervisors were recruited.
~ Supervisors were selected in accordance with the SLO's

recommendation and surveyors' suggestions. o

'Forfthéftraining:of'surveyors/supervisors a number of

meetings were held. The first meeting was held at the
conference room of the NUS on 16 October 1987 to facilitate
students' -interest -and.explain the outline of the surveys.
The second meeting was held at the function room of the NUS
on 26 Octaber 1987 to give an outline instruction of how to
carry out the HIS Survey and te organize survey teams with
specific assignments. Six (6) groups consisting. four (4}
surveyors headed by one supervisor were organized.  The
third meeting was held at the conference room of PWD on 30
October 1987, prior to the commencement of the HIS to have
all the surveyors fully understood the questionnaires and
and inplement the procedures. Attention was also placed on
that all surveyors could answer properly the guestions
which are antitipated to be asked by members of households:
(1) for what purpose? - (2) why are we selected? ({3) how
the answers will be treated? '

The ménua] shown in Appendix 4.C was prepared to facilitate
the training of the SUrveyors.
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3)

Conduct of F1e1d Surveys

1)

3}

4)

Pub1101ty
In order to condtict the 1nterv1ews smooth]y, and expect .
the better understanding and cooperation of the

re51dents the f011ow1ng measures were undertaken

a) Request for the. cooperation of res1dents Lhrough'

residents committee of Ang Mo Kio New Town, Members_,

aof Par11ament for the new town were also 1nformed

b) Press statement made in "The Stra;t T1mes“ on 27_
Dctober 1987 as shown in Appendix 4.C.

¢) 200 sheets of posters placed on the wa?] of
entrance hall of samle. b]ocks ‘

Site Office

A site office was prepared dur1ng the f1e1d survey
period to monitor the survey progréss and ~coordinate

- with surveyors quickly whenever further 1nstrUut1ons

are required.
Progress of the F1e1d Surveys .

The field survey commenced on 31 October and ended on 7
November. During the first. three days, survey forms
were distributed to. each- sample household which were
collected during the rest of - the period 8- November
wWas reserved for extra col1ect10n

Control of the activities in the: f1e1d was the: pr1mary

‘responsibility of supervisors who are expected to

collected the forms from the surveyors, preliminarily
check them on the spot before. submission to-the Study
Team Office. Problems on field were supposed to be
tackled by the supervisors in the first place. ’

Summary of Problems encountered

The following prob1ems/d1ff1cu1t1es dur1ng the conduct
of the HIS were reported by the superv1sors '

a) Communlcat1on difficulties: Survey forms written
. in English were not always suitable for people to
understand the questionnaire. A Mandarin version
questionnaire was suggested to help the people to
understand better.

b) UnwilTingness to open the door: Some peOp]e were

quite wary of strangers, and were not always
willing to open the door for the surveyors.
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. ?iﬁfb3?f5¢ﬁthes 1n gett1ng peopie s cooperation
:gbecause of '

';iii)'_-a sort of fear to answer1ng the questqons on
oo privacy
__,§v1:~'voTUm1nous quest1ons that requ1red peoplie to
_ ‘-:ﬁspend ]e”‘thy t1me to answer

'f;Regarding (c] me"households refused to answer
- ~the. quest1on about the same of child's school
;:because of & fear of k1dnap

d) 'lef1cu1t1es in gett1ng a’ COntact As there were a
.. lot.of.wacant units/the units where nobody was

: M-stay1ng dur1ng daytime ‘even on Saturday and Sunday,
At cwas difficult for the: surveyors to get contacts
r<w1th the samp]e households

al.;e);;p1fferences in co—Operat1ve attitude between:

o T);'educ&ted and uneducated people
. d1) Trace, and
' 111) types of dwe111ng un1ts

' ,1he educated peop1e were' reported to be more
,fceoneratxve,:the Chinese households were
]comparat1ve}y uncooperat1ve, and household 1living
_in the point block building and at the 1arge fioor

un1ts were 1ess c00perat1ve . _

f)-;T1me consum1ng and less product1ve work: Surveyors
_had. to_spend a ]ong time {15-20 minutes to explain
“about ‘the survey and to convince and ask for the
.;household s cooperation. Ironically the surveyors
“who gave a more. detaw]ed explanation would get less
COOperation '

In‘order to re1ieVe or lessen tne above
problems/difficulties encountered by the surveyors, a
-_number of countermeasures were undertaken as follows:

a) Regardlng the communication difficulties, surveyors

. - made -efforts. to translate the contents of the
questionnaire as muc as possinple. It has been
realized that this problem must be solved for the
next survey. : :

b)  The unwillingness to '"open-the-door" and Tack of
opperation are interrelated. . The PWD prepared a
poster announcing the survey on each information

_ board attached with each block.on November 5, 1987.
This prompt action was effective in facw]1tat1ng
pe0p1e s cooperat1on 1t was reported that
people's attitudes drastically changed after the
_announcement and this made the surveyors' work much

easier.
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4)

¢)

d)

e}

In order to 1ncréasejﬁhe-number_of hespdnSgs,.the B
Survey office allowed the surveyors 1o chosse the
sample Households at the assigned site at their

discretion. However, the  chosen blocks were
Cstrictly followed -or sampled. This made the -

surveyors'  behavior more flexible, although the
principle of random sampling might -have been
s]ightlyfaffected, ' : L

1t was found that the surveyors were.likely to-
visit housethds.of?the'Same“ethnic"grQUp;'for
example surveyors of -Indian origin, preferred

visiting the Indian households. ~Although bthere was

possibility ‘that this wmight have affected the
“proportional sampling, the 0ffice did not stop.

this, because this contributed to solving the
communication problems on the other hand. - ‘

The'surveyors'wereja1Way$'thinking'abput,an
efficient way to perform their obligations. Some
groups attempted to make direct interviews with the
samle household members instead of Teaving the

survey froms and coliecting them:later, because

they found that most of the households gave no
answers on ‘the left forms. The shifted their
working hour's from daytime to night time, 6:00 p.m.
through 10:00 p.m. so as to. ensure contacts with
the household members, ~ However, since it took 30

_to 40 minutes to get the answer from one household,
“the number of households they could visit was

1imited. The Survey Office encouraged the
surveyors continde this for as long as the
surveyors preferred it, because a more assured

collection was expected.

‘Based on what were learned through this survey, it is

suggested to take into account the following points:

)

)

c}.

A proper gUb1i§iﬁy_shba1dibé:c§ﬁsidéred; Residents.
must'be.g}ven notices'abqutVthe survey in advance.
The notices must come in several languages so that

~ the various racia1_group§.may fully understand.

The survey formS'mUSt_bé pfépared'in several
languages to accomodate the non-English. speaking
people. ' :

It is preferred to prépared Surﬁey forms which are

‘short and easy to understand.

Collection of Sampies

Results of the field survey are'brieny summarized as
follows: ' |

a)

b)

Number of household intended to be

dinterviewed : ¢ 1,000

Number of households whose data on
trip made by members were collected : 731
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¢} Number of households unable to be
intérviewed due to reaectwon or

";cannot be contacted Sl , X 283
d) EPerformance rat10, (b)/(a 4 ': 73.1%
=“iié); Samp1e rat1o, (b)/49 500 :' S l.asy

Surveyots performance were cons1derab]y different by
group -as. fo11ows B S

‘e)f;the 1argesf'number of househo]ds

~:that:a surveyor: visited during

**'efthe one week survey per10d : o 3 60

'nl?g)ﬁfaVerage number of househo]ds |

'g7ci7fthe smalles;
St ghat one survejor vas1ted dur1ng L
- ;'the one week survey per1od .ot 18

surveyor: could visit a day is: computed - to be about 5,

~ . .-that one surveyor visited during

:iflthe one week survey period- . . : 33

mber of . househo1ds':

rding1y the average number of households that one

"rwhi}e the average .number households. from the member of
._ﬂwh1ch ‘the trip.data ¢ould be collected. (number of

sanp}e co]]ected) accounted- for about 3.5 per surveyor
per day. However, not all surveyors. necessar11y worked

B whole day during the one.week survey period. Judging

from the performance of those who worked everyday, 1t

;Vcap”be'said:that a. surveyor can interview and collect
ona daily basis the forms with trip information of

on.y f1ve househol ds.

4.1.4 DATA PROCESSING

1) Ed1t1ng of the. Col]ected Forms

Checking and editing of the‘forme were made as follows:

a}

b)

c)

d)

The forms were initially checked by surveyors

themselves -upon collection.  Supplemental interviews

were made when necessary.

SuperV1sors checked the forms and returned them to
surveyors when and whére the gaps need to be filled or

‘corrected.

.Sﬁpefvfsors checked the forms against the records of

visiting sheets.

Finally the editors checked and editeéd the forms in the
Office. '

Appendix 4.D shows the ed1t1ng and coding manual prepared
to guide the editors/coders in their tasks.
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2)

4)

Zoning and Coding

For the purpose of amalyzing trip data, zoning was made for
the relevant area. Ang Mo Kio new town was sub-divided

into 14 zones while ‘the rest of the country was done

according to the postal district. Zoming map is shown -in.
Figure 4.6. Origins and destinationas were then_coded on
the forms. :

Data Entry -

Data was entered directly from the forms into the four
personal computers. , o ‘.

Expansfon of Data

Since the survey was done on-a samp]ing'basis, fhey need to

be expanded to reflect the total population of Ang Mo Kio .

new town. Although the data has not been expanded yet, the
following analysis was made tq'determine the proper
expansion factor: . R S -

a) Comparison of Sample Data with 1980 Census

Tables 4.3 and 4..4 give comparative figures of
household size and population compositon by ethnic
‘group between 1980 census-and 1987 HIS of SUTIS.  The
response from the survey seems all right except for the
low percentage of samples from Chinese, which is likely
attributed to higher refusal met in the survey. .

Table 4.3

Comparison of Household Size 
_ - 1987
Area 1980 Census SUTIS HIS
Ang Mo Kio Divisionl/ - 4.67 -
HDB flat only - 4.66 4.6

1/ The area include adjoinign area of Ang
Mo Kio New Town. HDB flats, however,
account for 93% of the total number of
houses in the division .
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;Figure 4.6

Table 4.

4

Distribution of Ethnic Group

S : ‘Singapore 1987
i Ethnic Group (1985/86) SUTIS HIS;
Chinese 76.4% 69.7%

- Malay 24.9 17.4
~Indians 6.4 11.1
Others 2.3 1.83/

 Total 100.0

100.0

2/ % distribution of household
3/ "not known" is excluded
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b) Comparison of Sample D&ta-with-lQSO HIS

Vehicle ownership and household income distribution of
Ang Mo Kio residents surveyed by 1987 HIS are shown . in 7
comparfson with those derived from 1980 HIS by Table
4.5 and Table 4. 6, respect1ve1y : This indicate the-
fo]]owing~ : : _ ) _" '

1) It seems the 1987 HIS failed to cover the
households with higher income.

2) Distribution pattern between the two years seems
too similar in spite of the -significant economic
growth made dur1ng the per1od -

Table 4.5
Vehicle Ownership

1980 HIS 2937 WIS (Ang Mo Kio)

Ownership'Type - {Singapore): % No. of HI ™~ K3

No vehicle =~ : 60.4" o . ﬁlSlY 56.8
Motorcycle only _ 1.5 86 - 11.8
One Car : 23.8 - 2222/ 30.4
JMuiti-Car _ 4.4 8 1.1

Total | 10 {731 100

}/_'Includiné'Bicxcle only
2/ Including va, truck, etc.

Table 4.6
Household Income Distribution

1987 HIS (Ang Mo Kio)

Household Income 1980 HIS

: S$/month (Singapore}: % - no. of HH %5
Below 1,000 40.9 279 8.6
1,600 - 1,999 33.4 295 40.9
2,000 - 2,599 13.0 104 14.4
3,000 -~ 3,999 7.8 30 4.2
4,000 ~ 4,999 2.6 6 0.8
5,000 ~ 5,999 1.3 3 g.4
above 6,000 1.2 5 0.7
Total 100 122 100
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¢} Déxetmination'of'Expénsidn Factor

'.ATthodgh'furtheh'ahélyéié'is needed to determine the
expansion factor of the samples, it can be

preliminarily stated that:’

L 1) '3fjitfi§3pr0ven'théfrthe trahéboft'activitesKéré
.. different by ethnic group; the expansion of the
_samples need to take this into account

0 2) cerdtical factor s considered to be car. ownership
¢ which ‘affects the transport activites of the
. .residents. Howeveér car ownership data are not
. available for Ang Mo Kio new town separately.

Accordingly, the most practical method is to expand the

samples by considering the type of dwelling units,
which relates - ¢losely to the income level, therefore,
.. further to car ownership level.

©4.1.5 TABULATION AND AMALYSIS -

“This section presents the results of the HIS conducted in 1987
after expansion of data, The results are mostly presented in
tabular form-to_fa¢i]itate the further analysis of the survey.

1). Household Charéter{stics_

- Data on the. household characteristics were tabulated as
shown in-Table 4.7 through 4.12. Table 4.7 shows the
distribution of household size. The medium size household"
(3-4 and 5-6 members) shows higher proportion in comparison
to 1980/81 HIS.  The distribution of ethnic groups is shown
in Table 4.8. Chinese (70.8%) is the biggest ethnic group.

“However, ‘the proportion of chinese group is smaller than
that "of the national census. On  the other hand, Indian
“indicates the bigger proportion (12.87). Table 4.9 to Table
4.11 shows theé characteristics of dwelling units.
Approximately 62%Z of residents in the new town resides in a
two-bed room unit. Eighty nine percent of residents owned
their dwelling units and more than 707 of residents reside
in their units longer than 6 years.

Table 4.12 shows the distribution of household income.

About 787 of residents in the new town belong to the
household income. level of below S$2,000/month,
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Table 4.7

Household Size

Less ; . a S ivand Mot o | Ave. HH
than 2 3.4 56 -. . 1-8 4-10 more known ] Total Si;ﬂ
1987 | Mo. of o T T c
SUTIS | HH j152 - 22517 18034 4094 - .485. . . 69 532 | 40483 | 4.6
HIES {%) {6.4) {45.5) (36.4) (9.5} {L.0) to.1) - (1.1 ](100.0)
1980/81 _ - '
asbqry loaeey. (63 (L5 (133 (5.0 (2.2)  (-)}(100.04 4.9
1/ Source: CTS Phase A: Report for 1980781 HIS
Table 4.8
Etnic Group Composition
. ~ HNot
Chinase Malay Indian =~ Mixed Others = Known Total
1987 No. of | . s o N o .
SUTIS | HH 34026 7239 6164. - 534 133 1377 49483
HIS () {70.8) {15.0) {12.8) {1.1) {0.3) (-1 {160}1/ .
1985/85 | {3} {76.4) (14.9). (6.4} - {z.3) {400}
Stnga- - .
pore
Source: Yearbook of Statistics 1985/86
1/ % excluded not Known
Table 4.9
Numbéy of Bedrooms
: Six and MNot .
Oone Two Three Four Five more Known | Total
No. of HH 4050 30783 12585 2056 - - - | aeas3
;4 {8.2) (g2.2} (25,2} (4.3) - - - | (100.0
Tabie 10
OQwnership of Residence
Ouwned Owned Known Totqf.
Mo, of HH 44037 5082 . 364 49483
[ {2} {89.0) {10.3) {0.7 (100.0}
Table 4.11
Residing Years
Within 4 to 6 to 11 to Longer than Hot
3 years 5 years 10 years 15 years 16 years Known| Total
Ho. of HH 9376 4339 31830 3095 127 716 | 49483
(%) {18.9) (8.8} {64.3} {6.3) (0.3) (1.4} |{100.0)
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Table 4.12

.. Household Income Distribution .~

| Household IncomeRange | . - l' 1932733 Househol ds
oo (ssy/month) | No. of Housebold T (%) Expenditure Survey (%)

500 o B T S WA Yy
CUBOOTI G99 T ases6 o (323) 263

|1 melow
Coageosraee | Twses 0 enn | ais

52000 - 2499 | agset U (906

2
3

Cfroasosieee b s o - oy | ws
. 1999 |
6 15.7

2500 <2999 S a3 ( 4.3)
703000 - 5498 1 e (1.9)
'_8‘ §,35¢'q_’§3'1§,9'99':. TR e 0
9 a000- 4990 .| ns . LS) . 3.8
10 5009::?.5599'.' I S 186 TR |
116000 and .q;:_g_z_r B R IR o o8
12 ot kiom - ( 1.4)

LoTotal- oot o asass . (100.0) . -100.0

Average HH Income (S$/monthY . 1400 2029

-~ 2): Vehicle Ownership
~ Data‘on vehicle ownership are tabulated as. shown in Table
4,13 and the relationship between vehicle ownership and
household income is: shown in Table 4.14. - Although the
overall distribution seems. reasonable, the ownership of
higher income household s mot covered sufficiently. This
js partly due to the lack of samples for that segment of
the households. '

Table 4.1575hows the relationship between vehicle ownership
and the size of dwelling units.

Table 4.14

vehicle Ownership

Non Bicycle M.cycle Single Multi
vehicle only  only Car Car Othersi Total

1987 ' :
SUTIS Ho. of Wi [26869 1575 6412 14028 520 79 149483
HIS (%) (54.3) ~ (3.2) (13.00 (28.3) (1.1) (0.2} |(100.0)

1980/81 HIS: o
7y - 60.4) {11.5) (23.8) {4.4) - (106.0)

Source: CTS Phase A, Report on HIS, Hain Sample Tabulation
for 1980/81 HI$
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3) Houscholds Members Charactsﬁstics

Table 4.16 to Table 4.18 present the total number of household
members charateristics. The total number of household menbers
was estimated as 211.823 persons based on the data of household
size- expanded from sample households. e
The distribution of sex and age groups are shown in Table 4.16.
The age group with the highest percentage of household members
is 17-25 years category (22.7%);followed by 26-35 years category
{(22.2%) and then 7-16 years category (7-18). :
Table 4.17 shows the distribution of occupation. It shows that
37.6% of the total household members were workers.and 30.6% were
students.

Among the household members, 37.7% of them owned drivjng
lTicences as shown in Table 4.18

Table 4.16
Sex and Age
T HMale o Female : Total", )
Age Group . Number - (%) - Number - - (%} |-Number - " (%)
4-6 - 1 - 2807 (2.6) . 2239 {2.1) | 5046 -~ (2.4)
7-16 22132 - {20.9) 21993 {20.8).1 44125 {20.8)
17-25 - 22361 {(z1.1} - -28706-- - (24.3):| 48067 (22.7)
26-35 21578 {20.3) 25369 ©(24.0) | 46947 {22.2)
36-45 16719 {15.8) 14149 {13.4) | 30868 {14.6)
45-55 10625 {10.0) 8223 {(7.8) | 18848 (8.9)
56 and over 8402 (7.9) 6368 - (6.0) ] 14770 (7.0}
ot Known 1533 (1.4} 1619 {1.5) 3152 {1.5)
Total 106157 (100.0} - 105666 . {160.0) f211823 (100:0)
50.1 _ 49.9 100.0
Tabie 4.17
Occupation
Occupation Number . . (2}
professional/Technical Workers = : 15791 (7.5}
Administrative/Managerial Workers 5738 {z2.7)
Clerical Workers 13603 {6.4)
$ales Workers , 5582 {2.6)
Service Horkers - 9526 (4.5}
Agriculture Horkers 1435 _ (0.7)
Production/Transport/Manual Workers 22570 ~{10.7)
Workers Hot Classifiable 53712 - (2.5}
Horkers Subtotal 79683 - {37.6)
Primary Students 23732 {i1.2)
Secondary Students 28564 ) {13.5)
Pre-University Students 5519 (2.6)
Yocational Ins, Students 3095 o {1.5)
Tertiary Students 3190 oo {1.8)
Students Subtotal 64700 {30.6)
Housewi fe ' 32932 . - {15.5)
Others 29621 (14.0)
Hot Known 4887 S {2.3)
Total 211823 (100.0)
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Table 4.18

Driving Licence Owned

- Ouner ) Non
. e Quner Total

"} Type of Dr1v1ng L1cence

o =_.*'23;f BT 3T AT 4 s Total
per;ons 5417 3011 10840 :'47633 1764 7896 3200 - 79761 132062 211823
| a; (3 a) (13.6) 159.7) {2, ?) (9.9) (4.0) (=) {100.0) .
S R . L - 37enf (82,3} {100.0)

aTr1p Charater1st1cs  '

ovorall Travé] Demand
The.. to: umber30f person trips made by the resrdents of
o fAﬂg Mo Kio new town: is estimated to ‘be "330,6G0.as shown in
< Table ‘4,19, “trips per. day in terms of 1inked trips,
x1nc1ud1ng walk ‘only. trips. " The movement within new town
accounts for 43.6% of the ‘total trups, wh1!e that . between
the new: ‘town and out51de area is. 56.4%.
Table 4.19.
~Overall Travel Demand of Ang Mo Xio Residents
- Motofizéd Trips - Malked Only Trips - | " Total
o P ER SR T Ho. % No. %
Intra Hew Toun K < U86.076 . 26.7° 78,140 93.9 144.216 - 43.6
(2 (45.8) - {54.2) - - {100.0) -
tater New Town No.] 181.314  73.3 T 5,084 6.1 186.378  56.4
S (B (97.3) - {2.7) . (160.0} - -
Total Ho. 247.390. '100.0 83.204 100.0 . 330.514 100.0
- (2} {748y - {25.2) o (160.0} -~ -
2) Modal Split Between Public and Private Mode
Table 4.20 shows the overall moda] sp11t between public and
private mode: Approximately 73% of trips ae made by private
mode: - -
Table 4.20
Modal Split Between Public and Private Mode
Public Mode - | Private Mode Hotorized Trips
: . Total
No. | M. % No. %
- 079 29.3 12.997 19,7 66.075 26.7
Intra New Town Ng, 5?80?3) . {19.7) 6.3 1éiogig) 73—3
. 70. 53.116 . 314 .
frver New Toun o {20y o7 129.3) {100.0) :
Mo. §181.277 100.0 66.113  100.0 247.390 100.0
Total (2) (73.3) {26.7 {100.0}) -
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3} Trip Purpose

Table 4.21 shows the distr1but1on of tr1ps by tr1p purpose. "Ie
work" is the dominant purpcse for inter new town tr1ps, wh11e tD

school for intra new town tr1ps.

Tab?e 4.21'

Trxp Purpose

Intea New Town “InterNew Town |7 - Total.

Purpose Public Privéte T_otai PubTi¢ [Private Total_' Public. I_Dr'i'ug_té ‘Total-

To Work. | 8.615 | 3.506- | 12.121 [ 36.667 |18.797 |55.464 | 45.282 |22.303" 67.588]
: {16.2)1 {27.0) (18.3)] - (28.6}] (35.4) | -(30.6)]" (25.00f (33.2)y1"{27.3)] . -
To Schoolf12.247 | 1.199 | 13.446 [17.073 [ 1.304 | 18,377 1'20.320 ) 2,503 | 31,823}
{23.1}] (9.2) {20.3) 3.3y (2.5y§ (1o.1)f (16:2)f  (3.8) (12,9}
To Home 123.929 |.6.169 | 30.098 1 58.835 |24.505 | 83.340 [ 82.764 130.674 ]113.438

: (45,1} (472.5) (a5.50 (5.9 (46,1} } (46.0)] (45.7) {46.4)] {45.9)
Others 8.288 | 2,124 | 10.412| 15.623°| 8510 | 24.133]23.911 | 10,634} 34.544
: (15.67} {16.3).} (15.8) {ie.eM (15.01}. (13.3) (3.2} (16.1) (18,0
Total  |53.079 [12.998 | 66.077 128.198 | 53,116 [181.314 1181.277 | 66.114 |247.391
(100.03/{100.0) | (160.0¥ (106.0) {100.0} | ¢100.0% {100.0) {100.0);(100.0)

4)  Number of Transfer

Table 4.22 shows that the largest number of transfer is produced
between buses. The average number of transfers for bus users is
2.9 for a transfer bus passenger.

Table 4.22 _
No. of Transfers by Mode

. st 2nd . 3rd
Frem To - Transfer  Transfer  Transfer Total
S Bus ’ 603 2 4 614
. Car-pool .0 iy ] Y
Halk Car 79 ] 3 i3
- otrers. 59 4 o 61
Subtotal 746 4 4 754
- Bus 9 1 o 1
- GCar-poot ] o -0 i3
3icycia Car Z 0 Q 2
Others [ 2 Q 2
Subtotal z 3 [t] 3
Bus 0 o Q 0
Car-poei 1} Q 9 0
Hotarcycte Car 0 0 [ -0
Gthers 9 7 o !
Subtotal 0 7 a 7
. Bus 3 G ] 3
Car-pool L] bi] ¢ L}
Car Halk 3 49 a 57
Others 0 a 0 g
Subtotal 11 49 0 60
Bus 0 ] ¢ ¢
Car-poat 0 Q 0 &
Car-pool ¥alk Q Q a 4
Gthers 0 [t} 0 o
Subtotal 0 ] 0 o
Bus 258 202 S 485
. Car-pool 0 0 1] [+
Zus Car Q 2 0 2
Halk 127 291 103 516
Gthars ' 1 2 2 3
Subtotal 381 197 1§34 %88
Bus 0 1] 0 ¢
Car-poal 1 Q 1] IH
Gthers Car [ v} 0 [
Halk 1 1 0 2
(thers -0 0 4 0
Subtotat 1 H 9 2
Tatal 1343 561 114 1818
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3) Trave1 Time

\F'igure 4 7 shows the distmbutmn of trave'i t1me by tmp purpose
s+ gnd”travel modes It shows that the trips are made by two major -
v traveld time groups -The one’ completing their travel wi thin new
- town (21-30 minutes) -and the: other traveﬂmg to/fr‘om outside

-areas (51 60 mmutes) ' _

f-Finge 4.7

D1str1but1on of Trave‘i Time-
by Tr'lp Purpose and Mode

gl ' R i = 2
o 1120 2160 31~4o 4150 5150 6170 1180 ol

_ TRAVEL TIME IN MINUTES '
o liJURK + HOE o bﬁ)Ri’(BUS) A HOHE(BUS) X DQRV(CHR) v HOME(CAR)

Soi!_r’(':e : 1987 SUTIS HIS
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5) Assessment of Feeder Bus Services

i ices were
' : dents using feeder bus services 3
In this survey, the resi g e corvices.  The

asked to give an assessment of the feed : |
assessme;i were conducted for the frequency ap%iafrpi;; 2f_
utilizing feeder bus services and the condition of ui_ _spa;_
bus interchange and bus gperation. The assessmen i

follows:

1} Frequency and Purpose

' ' - re regular users
Among the respondets, about 20% of them were regu Isers -
of #ieder buSPSevices. Sixty two percent of users~ut111ze
feeder bus services 1-3 times per week. ‘for the purpose of
bTo/From Work", 68% of users took feeder bus more thqn_ﬁ
times per week as shown in Table 4.23. _

: b L e Dancnis sed feeder bus
Table 4.24 shows the number of persons who used bus
services for a week and the number of their @rips. _Average
number of trips per person per week is 3.8 times. . However,
for the purpose of "to/from work", feeder buses were used

7.4 times per week.

Table 4.23

Dependence to Feeder Bus Service

-y

Frequency per Week [Time) ' User Hon
Trip Purpose 1-3 55 0-3 9-1¢  i1- Total User
To/From Hork 15.1 . 16.7 3z2.2 10.6 25.4 100.0
: {27.3) | {r12.7)
To/Frem School 16.8 3t 24.6 - 7.8 13.7 ~100.0
: (17.8} {82.2)
Part of York  58.8 17.8 23.4 - - 100.0
o B o (1,0} {99.0}
Personal Business | 79.8 12.3 3.7 - 3.4 100.0
. S ) 7 (14.4 -1 (85.6)
Shopping 85.9 - 10.8 - “3.0 0.3 - - 166.0
' (37.6} | {62.4)
Recreation 87.6. 8.7 2.6 1.1 - 100.0 - )
{(12.6) | {87.4)
Social : 83.8 13.8 1.8 0.5 - 166.6 .1 -
[26.2) } (73.8)
Total 6L.7 16.0 11.6 3.4 7.3 100.0
: : : {19.6) | (80.4)

Table 4.24

Frequency of Utilizing Feeder Bus Services
by Trip Purpose

Feeder Bus User - Trips Average
) - : Ro. of Trips

Trip Purpose Ro. of Persons {%) No. of Trips {%} Fer Person
To/From Hork 33925  {20.0) 250616  (39.3) 7.4
To/From School 22071 {13.0) 137337 (21.5) 6.2
Part of ¥ork 1285 (0.8) 4271 {0.7) 3.3
Parsgnal Business 12845 (10.5) 45682 {7.2) 2.6
Shopping 46646  (27.4) 97549 {15.3) 2.1
Recreation 15654 {9.2) 34076 (5.3) 2.2
Social 32496 {18.1) 67881  (10.5) z.1
Total 169932 (100.9) 637462 {100.0} 3.8
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(2) Cond1t10n of Access to the Nearest Bus Stops

f'Tab]e 4 ?5 shows Lhe d1str1but10n of wa]k?ng time from home

to- the néarest bus’ stops The -average walking time was 4, 9

o minutes and . 79% of feeder bus users walk within the 5
 3m1nutes range.,,z - .

_ Tab1e 4 26 shows the assessment for: the cond1t1on of wa1k1ng

path.to ‘the nearest bus.stops. “The facilities and condition

'the new - town

‘of -walking path 6 bus stops are genera]!y well provided in

'F19ure 4 8 a1so shows the assessment for . the condition of

watking’ path ‘to “the nearest” bus stops with four criteria:
Very Bad Bad. Acceptab1e. Good

Table 4 25

| Na?k1ng T1me to Nearest Bus Stops

) ;Be]ow _3-5.' '5¢8 ‘8210 Above "ot tha] tverage Walking
. }..3 mins. mins. - mins. “wins. 10 mias. Xnown{ ™ -~ Time -

No. of Persons -40873 . 56964 -731Z 10488 1576 7078 [12q091] 4.9 mins.

{2) | (32.8)° {45.9) (5.9) {8.5) {1.3) .(5.7){(100:0

" Table 4.25

»Cbndition_df_ﬂaikiné_?ath to Nearest Bus Stops

Paveméﬁ; L Street Light - Stairs "{ Shade Light

. Paved '90.6 | initalied  87.5 | Exist 77.2 | Exist  74.2
% Unpaved 3.1 -} Mot lnstalled 6.3 | None 16.5 { Home 19.4
Hot Known 6.3 Hot Known 6.2 | Mot Known 6.3 Mot Known 6.4
Total 100.0 |. Total 100.0 | Total 100.0 [ Total  100.0)

3) Waiting Condition at Bus Stops

Table 4.27 shows the waiting time at bus stops. Average
waiting time at bus stops was 7.3 minutes and 58% of
‘respondents were waiting less than 5 minutes in peak
periods. In off-peak periods, the average waiting time was
10.3 minutes. '

Table 4.28 shows the condition of waiting facilities at bus
stops. Shelters and seats are well provided at bus stops.

The assessﬁent of waiting condition at bus stops is
presented in Figure 4.9.
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. Figure 4.8

Assessment of Condition of Path
to Nearest Bus Stop

1)Walking a0 40 .80 40 J%ﬂ'gzﬁw
Time Below J mins _'Eccn:iptab]e
: . N O B .

3~ 5 nins

5 - 8 mins

8 - 10 mins

10 mins atove

© Total

2) Pavement

Paved

Unpaved *

‘Total

3)Street
Light
Installed
Vot Enstalled
Total
4) Stairs
‘f ery Bad
Prist [~ “Acceptable
o
None
Total
5) Shade
100 F'Cl’)' Bad
st E-Weceptable
m O

Nosie

Total
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Table 4.27

. Néfting Time at Bus Stops

Y8elow 510 10:15 .. 15.20
S.mins, miAs. mins. - wins,

“Above - Known

“20.mins.. Mot | Total Average

Waiting
Time

peak.  No. of
%)

Period Persons | 71883 . 27305 13101 2635
S 1) 2.0 (16 (o)

520 8647 l1zaoe| 7.3

‘bff-peak oo of -

Period Persons | 26256° 55810 26884 . 3873
Lo ) 1850y i 3.0y

106 - (7,001 (100.0) mins. -

2597 8841 1124001 | 10.3
(2.1 {7.1) [{100.0)] MINs.

o  :2;‘Tdb]e;;4fé8"

'~;Fati1jti33jat18us Stops

_Sﬁéiterni-_ :

" Seat .

Bus Service .

Information

_ Tedist: 9
T igne

.
[l
.

Availible

-1 - Hone
. Not Known

86. Available

“Hot Known

31,7
60.9
7.4

2

[ |

| Not Knawn 6
0

1 Total 100,

Total

6.8
5.0 -} MNone
7.2

0

Total

100.0

Figure 4.9

~Assessment of  Waiting Condftion-at'Bus Stops

17 Waiting Time

Peak

Beldw § mins

5 -.10 ains ||

16~ 15 ains

15 - 20 ains

20 =ins above

Total
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Off-peak

Balov § sins [

"5 - 10 ains

19 - 15 wins’

15 - 20 wins

20 mins above

Total

2) Shelter
[T Very Bad
[---Wcceptable
[ Hood
3} Seat
Available
None
4} Bus
Infor-
mation Available
Service

Total
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(4) wa1t1ng Cond1t1on at Bus Interchange

- Table 4. 29 shows the wa1t1ng t1me for feeder or trunk buses
at bu°_1nterchange in_peak and off-peak - periods. The
average waiting time in the peak periods was 6.4 minutes
for feeder bus and 8.0 m:nutes for trunk buses, In the
off-peak per1ods,.the average waiting time was 9.4 minutes

for feeder buses and 11.5 minutes for trunk buses. The
.'assessment of wa1t1ng cond1t1on at bus interchange is
-ﬁpresented in. Fagure 4.10.
Tab]e 4 29
Na1t1ng T1me at Bus Interchdnge
T Béfow_ ) 5;10" 10;15 ’ 15-20- 20 mins, MNot- |Total |Average
45 mins. < mins. “mins.  mins. Above Known Waiting
PRLEE BRI o o . Time
. Feeder{No,. of. |0 Cele
i Bus Persons 19549 ' 26972 6091 - 1426 . - 186 9767 174091 | 6.4
Peak. e Eflea) ol (49 ([0 {7.93f {100,0)f mins.
Periods ——— s e e
- . Trunk Ho.; of s _ : ' .
Bus |Persons|42902° - 57016 10157 1959 180 11877 [ 124091 | 8.0
R (3 1(38.6) 0 (45.%) O (B.2) (1.5) (0.1 (9.6)] (100.0)] mins
- Feeder|No. of | o
Bus. |Pérsonsi24311 . 70083 . 16800 3106 434 9357 | 124001 .
.Off—peak i sy {19.8) . (56.5) - (13.5) {2.5} - (0.3} . -{7.5)] (100.0)] mins.
A T R e - : e
Truak |No. . of [ - . )
Bus  IPersons| 14008 . 57520 30346 9456 943 11818 | tza09t | 11.5
S A%} (13- (46.4)  (24.5) (7.6) . (0.8) {9.5) (100.0Y mins.

5) Assessment of Bus Operat1on

Figure 4.11 and Figure 4.12 present the assessment of feeder
bus operation and trunk bus operation, respectively.
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Figure 4.10

Assessment of wait{ng Condftion
at Bus Interchange

1) Waiting time

Peak oy
Feeder Nory Bad
. 51 Bad
Below 5 mins fWcceptable
X
5 - 10 ains
10 - 15 pins
15 - 20 sins
20 mins above
Total
Peak
Trunk
Betov & ains
% - 10 eins
10 - 15 pins
15 - 20 mins
20 ains above
Total
Off-peak
Feeder ] 00 FNery Bad
Bad

Below 2 mins
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Figure 4.11 |
Assessment of Feeder Bus Operation
1) Service Frequency
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Figure 4,12

‘:: 355essment'6f'Tfung7Bué Service
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6) -

Assessment of Living/Environmental Condition

In this survey, the residents of the new town were asged to give an
assessment of living and environmental condition of the new. town.
The assessment indicated the condition and accessibilities ‘1o the
daily activities, environment of the new rown and use of bicycles.

The results of assessment are as follows:

1) Frequency of Activities

Table 4.30 shows the frequency of activities made by r%s1dents
of the new town. the major daily activity is to go to “work or.
school". This folows to.go to "market in the town". The other
activities are not made so often.

2) Access Time

Table 4.31 shows the accessibility time to these activities.
Most residents could access to the activities in the new town
within 15 minutes. ' :

3) Main Mode of Transport

Table 4.32 shows the main mode of_transpor} for Epése
activities. For the activities in the new town, "on foot" and
by bus are the major medes of transport.

Table 4.30

Frequency of Acitivities

Frequency

Activitities fvery 3-4 times i-2 times Qccationally  Never Total
Going to Day- fweek " fweek : L :
Hork /School 127,590 7,283 1,299 2,353 32,129 170,657
C8D for Shopping 1,814 3,034 15,173 92,645 48,734 161,400
Cinema ia _

Mew Town 366 988 10,972 74,600 60,883 147,809
Town Center 5,863 13,188 37,870 94, 840 17,550 169,320
Clinic in

New Town 522 168 7,889 89,788 58,285 - 151,656
Market in

Hew. Town 12,112 16,306 25,534 35,871 63,089 152,912
Church Cutside 978 1,268 13,504 31,405 98,700 145,855
Church .in : . :

New Town 1,354 2,822 ©16,317 25,394 95,141 128.628
Total 150,592 44,657 121,558 446,905 474,515 1,238,234
Work /5¢chool 74.8 4.3 0.8 1.4 18.8 100.0
€BD for Shopping 1.1 1.9 g.4 57.4 39.2 100.0
Cinema in New Town 0.2 0.7 7.4 50,5 4}.2 100.90
Town Center 3.5 7.8 z2.4 56.0 10.4 100.0
Clinic im New Town 6.3 0.1 1.9 59.2 38.4 100.0
Market in New Town 7.9 10.7 16.7 23.5 41.3 100.0
Church Outside 9.7 0.9 9.3 21.5 67.7 100.0
Church in Hew Town 1.0 1.7 10,3 18.3 68.6 10¢.0
Total 12.2 3.6 9.8 36.1 38.3 100.0
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Table 4.30

' ‘Fréquenéy“of"héfiVitfes‘

SR e Frequency = '
ActiVitieﬁ. 3 : Every 3 4 times 1-2 t1mes Occat1ona11y Never Total
Going to Day‘ i /week . /week ' . :
Work/Schoal «;_.73 1. 0.5 6.8 13.8
¢80 for Shopplng . < 6.8 1245~ 20.7 10.3 13.0
Cinema -inNew Town SR8 202 8.0 L 16.7 12.8. 11.9
Town:Center... -~ LB 2946 31.2 21.2 3.7 13.7
¢clinic in New Town}- 3000 0.4 2.4 20.1 12.3 12.2
Market in New Town| . .8.0°" " 36.5 21.0 8.0 13.3 12.3
Church Outside’ | " 0.¢ 2.8 I 7.0 .20.8 11.8
Church in New Town o 048 5.4 - 11.8 5.7 20.1: 11.2
Total" 100.0 100.0 100.0 100.0 100.0- 100.0
Table 4.31
Access Time to Activities
Activities . s _ Access Time iminutes} .. . o
feoingto . ¢ 1i1-3 0 35 6100 11-16 . 16-20 . 21-30° 3140 41-50  51-60 61~ Total

work/Schioo) .~ I 897 4,779 16,365 17,145 . 14,741 28,984 10,376 19,738 17,220 6,119 136,661

CBD for Shoppingl ~-0 1,508 2,043° 3,230 9,138 29,806 - 26,517 24,071 11,832 1,775 110,005

Cinema in k

New Town 627 8,813 38,566 28,469 6,429 7,260 983 1,230 515 103 92,994
Town Center 596 15,718 69,761 46,791 9,000 4,864 1,054 1,004 108 ¢ 148,89
Clinic in T ) - : .
“New Town 1,190 18,542 44,835 18,273 7,642 3,566 250 352 0 0 94,650

Market in Co - Lo . )

* Hew Town 988 24,749 43,951 12,350 3,831 1,655 371 307 311 0 88,513
Church-Ouiside | 358 1,627 3,145 3,595 5,273 16,068 3,085 8,423 4,137 1,093 46,804
Church 1n . . -

Rew Town 15¢ 2,963 18,104 15,577 3,774 2,431 521 34 885 94 44,817
Total . 4,810° 78,789 236,770 145,430 59,828 94,634 43,448 55,439 35,008 9,184 763,340
York/School 0.7 3.5 12.0 2.5 10.8 21.2 7.8 14.4 12.6 4.5  100.0
CBD for Shopping] - 1.5 1.8 2.9 8.3 27.1 2.1 21.9 10.8 1.6 100.0
Cinema in . : : : :

New Town 0.7 9.5  41.5 30.6 6.9 7.8 i1 1.3 0.6 0.1  100.0
Town Center - 0.4 10.6 46.9  .31.4 6.0 3.3 0.7 0.7 0.1 - 100.0
Clinic in : )

New Town 1.3 19.6  47.4 19.3 8.1 3.8 0.3 0.4 - - 100.0
Market, in . :

Mew Town 1.1 28.0 49,7 14.0 4.3 1.9 0.4 0.3 0.4 - 100.0
Church Qutside | 0.8 3.5 6.7 7.7 i1.3 34.3 6.6  18.0 8.8 2.3 100.0
Church in

New Town 0.3 6.6  40.4 34.8 8.4 5.4 1.2 0.7 2.0 0.2 1000
Total 0.6 10.3  31.0 19.1 7.8 12.4 5.7 7.3 4.6 1.2 100.0
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Table 4.32

'Main Modes of Transport

und
Lh

Activity . Mode of Transport o R
Gotng to Onfook Bus Gar ‘Others Total
Nork/Sqhool . 20,640 . 79055 14,979 19,894 134,608 |
CBD for Shopping - 1,182 83,954 15,576 - 8,138, 108,970
Cinema, in New Town 20,42 55,532 9,596 65,643 91,251
Tgwn Genter 42,344 85,571 © . 12,843 5,791 -146,549
Clinic in New Town 47,746 36,063 . 7,048 2,92 93,779
Market #n New Toun 62,834 17,893 R ¥ 1,584 86,228
Charch Qubside £,924 30,838 9,308 . 3,366 - 45,476
Church it New Yown 15,502 20,600 3,933 2,887 42,9821
Total 212,546 409,636 77.438 50,233 749,843
%
Novk/Schnol 15.% 58.5 1.1 4.8 ©100.0°
580 fo Shepping 1.0 77,0 14.5 7.5 iooi
Cinema in New Towr 22.4 60.% 10.5 6.2 160.0
Town Center 28.9 8.4 8.8 4.0 10689 ¢
Clinic in New Town - Re9 38.5 7.5 3.1 1000+ |
Market Tn Mew Town 73.0 20.3 4.5 1.8 194.0 §
Charch Qutside 4.3 57.9 20.5 7.4 10020
Church in Hew Town 38.1 47.9 2.3 6.7 100.0
Total. 28.3 54.6 10.3 6.7 160.0 |
Tablie 4.33
Use of Bicycle in MNew Town
LE!‘-:! . %
idze of Sigycle Yes- 12,1
Yy 87.9
ureesd of l';;-:;/.‘:refs‘l %-Oi‘k Place 7 5.3
dsage gn Official SQusivess 2.8
HarkeiingsShopping 8.4
Play/leisurs 6.8
Jthers 5.4
Rzasea of Nol 7 Ho .?fecéssi-ty 72.0
ising Bicycis Hgt deather 3.3
Daageraus 12.4
Others: 12.3
Tes Simégn 14.9
Yasg. 3.0
Mo _Ree_d 5.1
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-~ figure 4.14

Assessment of Environmental of New Town.
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1.2

4:2.1

HIS in 1988

-Obgect1ves

,iThe pr1mary obaect1ve of . the L1m1ted Home Interv1ew Survey

”'”](HIS) isi to. obtain - information on the  present travel demand

.*characterwstlcs in the study area. In. October/November 1987,
“the first Limited HIS was . conducted in Ang Mo Kio New Town

'%wrwhere future feeder transport systems may be introduced. The
' -d1mS of the prev1ous survey. were more spec1f1ca]1y as follows:

' 11) To 0bta1n up—to date 1nformatxon on traff1c features of the

Ang Mo K10 New Town

' 2) To 0bta1n prec1se data on the re]at1onsh1p of usage  between

trunk ramri feeder transport

'3)'To ' obta1n 1nformat1on on the: assessment of the existing

feeder transport system: and “services by the residents of
the new town. :

“4) To obtaxn 1nformat1on oh ‘the assessment of present

env1romenta] cond1t1on 1n the new town

5).'To..assess the changes in: transport activities due to the
~commencement. of the MRT by conducting the same survey
before and after Lhe open1ng of the MRT.

'The Pesult ‘of  the survey are presented in the Technical Paper

No. 1 "Supplemental Transport Surveys :  Limited Home

'Interv1ew Survey for Ang Mo K1o New Town in 3987" {Chapterd).

In order to check and assess the changes in transport

activities after the commencement of the MRT, the second

Limited 'Home: Interview Survey (HIS) was planned to be

conducted. - The second HIS was basically conducted in the same
method and for the same sample households surveyed in the
previous HIS. However, the survey questionnaires were
simplified compared with the previous survey. For example,
the questionnaires on the assessment of feeder transport
services and environmental condition were excluded from this
survey forms.

The sample size of households were slightly increased in the
second survey for the reason that the previcus samples did not

 cover the whole types of residence. The additional sample

households were mainly selected from 5-room flats and private
housing estates.
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4.2.2 Survey Methodology
1) Information Needed

In the previous: HIS conducted October/November 1987: the
transport behaviours .of residents in Ang Mo kio New  Town

were ‘surveyed in their various aspects “including the

assessment . of feeder transport and environment of the new

town. As sufficient information on the overall -aspect of

feeder transport in the new town has been obtaired from

the previous survey, these surveys were extracted from:tpe

new survey. The new survey focused on obtaining trip

information which may be changed due to the commencement of

the MRT. o o : '

The fo]]owing'1nf6hﬁatidn'was.cohsjdered_to be necessary
for the purpose of study. : : :

) Information on Household

This is requiféd For each-hbuseho]d:

-~ Ownership of residence
- Years Residing
~ +Household Income
- — Vehicle ownership
- Usage of Vehicle - -
- Spending on Vehicle
~ Factors. restricted from car ownership
- Value of.-environment T

2) Information-gg Household Members

The.fo11owing.1nfofﬁation was required for éach

household member aged four years and older:

- Relationship to ‘the head of household
-~ Sex and age :

—~ Occupation :

- HWork or school address

- Monthly Income

- Use of MRT

- Transport Mode before opening MRT

- Reason for using MRT

~ Assessment of MRT

- MWalking distance
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3)?-Tr1p Informat1on

The. fo]?ow'ng=1nformat10n was required for each trip
_ made_by househo]d member four years and older:

o 4ji0r1gwn and destination of tr1p
_‘iw.;Start1ng and’ f1n1sh1ng time of trip
© — Ivip purpose. T -

' rj_Mode‘of trave?

,i L Na1t1ng Fime.
V  7if«Qwa1t1ng_T1me for Bus/MRT Passengers
;_—;fExpen_

: 4) -.:

 5.The fo]]ow1ng 1nformat7on was requvred for survey

ffadm1n1strat1on or for’ contro]11ng the data during the
' Jproce 518 :

, 'and Room number of Samp?e
~ " Name of Fam1]y and ‘telephone number
-~ . Sequential Number for survey forms
- Visiting: Record .
~ Household . Address
= -Number af® househo]d members’ (Maie/Fema1e under 4
¢ years/4 years & above) '
= Ethnic Group: :
—="Type ‘of Residence
- Number of Rooms
= Car. ownership -
~ - Name of Surveyors/Supervisor -

For each household member

"~ Sequential Number (same as household Seq. No.)
" — Household Members,Number

2) F?é1d-3urvey Design

(1) Design of Survey Forms

Based on the information required for planning
purposes, a set of survey forms was prepared by the

~ study team with the assistance of PWD staff as
presented in Appendix 4.B.
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3)

2)

The survey forms were basically the same as those used
in as previous survey. The survey forms were composed

of the folllowing: )
a) Form. 1 Household Information -

“This form should be comp]eted by “the “head of the.
household. - The detailed questions on car ownership
and the assessment of the value of env1ronment were
added in this survey : _

b) Form 2. Househo]d Menber 1nformat1on

This. form shou1d be’ conp1eted by. evehy househo1d
mewber of the household aged 4 years and: above. The
questions on the usage and assessment of MRT and on

the wa1k1ng distance to/from the MRT stations were

added in thxs survey,

c¢) Form 3‘Trip Informat1on
This form shou]d be also comp1eted by every member._
of the household. A1l their trips made during the

survey date should be recorded. .The same
quest1onna1re was de51gned as the previous survey

d) Vls1t1ng Sheet

This sheet was used for. the adm1n1strat1ve purpose B
of the survey. It contained a part of household

information to be recorded by surveyors including _

the the address, number. of. househo?d members,
ethnic group and type of residence.. . Besides .the
above information,. the type. of household/car
ownership was recorded by survayors. (This is not
included in the visiting sheet). '

Survey Schedu]e

The survey was planned to be conducted for 7 veeks
including preparatory works, ;fteid interview survey,
editing and coding works data entry into wmicro
computer. The scheduled act1v1t1es of the survey are

shown in Figure 4.15

Survey Area and Survey Zone

Almost the same areas as in 1987 for Ang Mo Kio New Town.
was selected for 1988 survey. Some private housing estates
within Ang Mo Kio New Town area were included. The survey
area was divided into six (6) Survey Zones as illustrated
in Figure 4.16, A survey team is responsible for the
survey activities in each zone,
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Figure 4;15l ' Imp!ementation Schedu]e of 1988 Limited HIS for
' Ang Mo K10 New Town
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Figure 4.16

Survey Areas of 1988 Limited HIS
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4) Sampling of Households

The same households surveyed in 1987 were selected as’
sample households for this survey. The sample households.
surveyed in the previous survey were 731 households, out of
which 723 household addresses were identified. As the
volume of these samples was not enough for our survey
implementation, about 400 additional samples were selected
in the same random sampling method used for the previous
survey. In addition, 13 sample households were selected
from private housing estates located within the Ang Mo Kio
new town area. The Tist of the sample blocks are shown in
Appendix 4.F and their locations in Figure 4.17. :
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