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(Railway Demand Forecast Model)

OBJECTIVES
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®* To study the processes, barriers, and possibilities of creating ABM in Thailand.
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(Railway Demand Forecast Model)
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(Railway Demand Forecast Model) 4 ‘

ABM Zonal System -
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Phetchaburi Station

Thailand Cultural Center Station
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(Railway Demand Forecast Model)
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Using OpenStreet Map (OSM) for Road Network
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(Railway Demand Forecast Model)

ABM Network Inputs (Public Transport: GTFS)

Notes:
Transit Stop Locations (Data from GTFS), Select

only Rail Stations and Bus Stops for specific route

that related to the study area.

@ Not use for the pilot study

@ Use for pilot study
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(Railway Demand Forecast Model)

EXAMPLE OF SKIM MATRIX RUNNING FROM GOOGLE API
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Summary of paper-based survey
for ABM
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Travel Diary Survey (paper based survey)

Survey method: Interview survey
Number of samples: 925 samples(persons) - 65% live in study area
Survey period: 16/05/2022 - 20/06/2022

vmoidn // @ 7 .
s’nsu‘s::l:‘w\ 4 A ;r s ';
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3 :
05 R
e
0 k @) oG WL
No. Area |Sample| No. Area |Sample| No. Area | Sample
1 Zone 1 34 14 Zone 14 17 27 Zone 27 16
2 Zone 2 40 15 Zone 15 27 28 Zone 28 11
3 Zone 3 27 16 Zone 16 63 29 Zone 29 33
q Zone 4 9 17 Zone 17 55 30 Zone 30 39
5 Zone 5 43 18 Zone 18 19 31 Zone 31 31
6 Zone 6 39 19 Zone 19 31 32 Zone 32 36
7 Zone 7 34 20 Zone 20 20 33 Zone 33 15
= 8 Zone 8 12 21 |Zone 21 25 34 |Zone 34 16
@ . 9 Zone 9 5 22 |Zone 22 3 35  |Zone 35 25
_ [, Phetchatig
o o 0 10 |Zone 10 6 23 |Zone 23 il 36 |Zone 36 19
fed 11 |Zone 11 23 24 |Zone 24 14 37 |Zone 37 51
() 12 |Zone 12 6 25  |Zone 25 17 38  |Zone 38 28
13 |Zore 13 3 26 |Zone 26 29
e . g i Summary 925
[
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Proportion of survey samples by age

1% 93%

o

quiey M dgvinaeu B Jegeeny

6%

Proportion of trips

Internal,
43%

External,
57%

Travel Mode

Metro g Private car
34% 28%

(=)
Other

Private Motorcycle
Walking

Motorcycle Taxi 22%
k 3% 11%

/

Summary of Travel time/Cost/Distance (per trip)

Trip rate ﬂTraveL timeKDistance %Cost

(Trip/day) | (min/trip) | (km./trip) | (Bath/trip)

2.33 15.6 4.7 24.4

Average Household Size (person/household)

/-’6 6 0 Average Household Size 2.05 person/household\
25 1
3
gt °
=3 21
2
g 2 35
o
1 35
k Percentage /
Proportion of vehicle ownerships
Private Car No vehicle
— 11%
2 Cycling+Motercycle+
=) .
Motercycle =2 Private Car
Private C ) %
Frrivate tar Motercycle )
25% 28% Other Cycling+Motercycle
\ =5 6% 2% %

Proportion of the household member's education level

\_

Professional

High school 9%

12%

Primary school
9%

Vocational

5%
Bachelor's degree
53%
Other

2%

Secondary school
5%
Master's degree
5%

~

%
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/////_ Details of respondents (persons)

Sex Gender and age of the sample / \
/ \ / Bigial >60  Noltdo \ Retailer/ Business owner Unemployed
3.3% - 9 0
o 0 56-60 3.2% Male 38% 3%
6.2% 51-55 3.4% Student

Female 11.8% 46-50 10.4% A 3%

48% o Male 11.0% 41-45 9.5% Female Occupation Government
ﬂ 52% 20.1% 36-40 16.0% 4%

15.8% 31-35 16.9%
K / 18.3% 26-30 23.7% Company employee State enterprise official

0.2% 11-15 10.2%

3.3% 21-25 7.9% 49% 3%
k 4.2% 16-20 2.7% / k /

Sample distribution by income, occupation and age
Income (Baht/Month) P Y » occup 8
\ Income
25.0 (Baht/Month)
. Sample si t
e o o e e el ample size percent)
20.0 >100,000
90,001-100,000
o 150
= 70,001-90,000
-+
c
v 10.0 50,001-70,000 o
S
&
30,001-50,000
5.0
15,001-30,000 o Work
0.0
©O O O O O O ©O O O ©O ©O © © © © © © © © © O 5,001-15,000 - - School
e e o e e e e e e e e s @ @
S Q Q ©Q © © O 9 9 9 9 9 9 9 9 9 9 9 9 9 <
seagggEasgsesnguUusrgngaes . ® Unemployed
1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 -— - 0,5 000 L J L ] \_J
- i i - i i - i i - i i - i - - i - 1 /\ ’
O O O O O ©O © O © © © O O ©O9 © © O O Other
S S35 59555955 95 S5 5 5 9 95 S 5 S Qg
wn o n o n o un o wn o n o n o n o n o Q.
- i N N o [32] < < wn n \O \O N~ M~ [eo] [c0) (o)} g
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Income (Baht/Month) g
b
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d9ui 3 n1snnesalnii (access to mrt)

The travel mode to access the metro.

Walking
(78%)

/ Songtheaw
1%

Private Motorcycle
3%

Private car
1%

a4
Motorcycle Taxi
17%

.

Motorcycle Taxi
(17%)

Private car
(1%)

Private Motorcycle
/ o

Songtheaw

(1%)

\

0.4 km.
8 min
1.3 Km.
8 min
8 Baht
2.2 Km.
11 min
4 Baht
1.7 Km.
9 min
8 Baht
1.9 Km.
4 min

18Baht

Cost (Baht)

Distance (km.)

Travel time (min)

J/

A
>

g

A
N
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Proportion of activities done by respondents

Proportion of the type of place used for the activities.

/

Type of activity Avg. Time (min) | Avg. Time (hr.) % of activity types

Work full-time (Day Shift) 514 8.6 81.7
Errand 176 29 7.1
Study and other school activities 457 7.6 3.3
shopping 81 1.4 2.4
Purchase food 42 0.7 2.2
Drop-up passenger 7 0.1 1.2
Go to the doctor 273 a.6 0.4
Exercise 80 1.3 0.3
Social 150 25 0.2
Eat out 180 2.0 0.2
Stay home (no travel) 1440 24.0 0.2

Total 100

Workplace
76%

D

shopping mall
15%

Other
2%

Transit station

1%

~

School/Education
4%
Home/Residence
1%

Restaurant
1%

/
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Activity Pattern

/o

8

N

/ \ Activity Pattern Activity Pattern Activity Pattern
Overview\ School % % %
(Overview) (Work) (n1971)
FISOSAOH HWOWH Jawown v B
HOWOWH 3% 68.9 4 . ": 71.7% tiSOSH ,." 74.2
HWOWH Sgguut TSygunt
5% HWH 136 [HWH 142 [HSH 19.4
69% HSOSOH
HWOWHOH 304 HOWOWH 5.5 |HOWOWH 5.8 | HSOSHOH 3.2
(o]
3% HWOWHOH 3.5 HWOWHOH 3.7 | HSOSCH 3.2
HSOSH HSOSH 2.9 |HWHOH 1.2 Y 100
3%
Other 3% / K / HWHOH 11 |Hwon 1.0
6%
Activity Pattern : HWOWH (Other) HWOH 1.0 |HWOWOH 0.9
\ g5 o Distance (km.) [Travel time (min)l HWOWOH 09 |HOWH 04
Sl v v 1l . .
g2 2 3% g 8 S 9
Work Activity Travel Mode %‘ £ g— _g;_ é S _g;_ .8 s ||HSH 0.8 |[HOOWH 0.3
Slegf vl €| &<
SR g3 ¢l g 3¢ "HOWH 0.4 |HOH 0.1
HWOWH Errand Walking 0.2 - 0.10 2 - =HHOOWH 0.3 [HOHWOWOH 0.1
72% HOWOWH Shopping Private car (driver) 0.2 - 2.00 10 _ ||HOH 0.1 [HOWOH 0.1
6% Privat: dri 10| 74 | 052| 125 6 8
° et out fvate cor (diver) - "HOHWOWOH 0.1 |HSHSH 01
Eat out Private car (passenger) . - 0.35 5 I
HWOWHOH
49, Eat out Private Motorcycle (driver) 15| 74 | o038 | 060 | 5 8 HHOWOH 0.1 |HSWH 0.1
(o]
Other Eat out Private Motorcycle (passenger) - 3.7 - 2.00 - 5 "HSHSH 0.1 [HOWOWOH 0.1
i 958 | 815
5% / Eat out Walking 0.19 | 0.34 5 6 |HSOSHOH 01 |HwHWH 01
Purchase food | Walking 10 - | o026 5 - |
EREY 100
Activity Pattern : HSOSH (Other) AESESIy 0.1
s Distance (km.) |Travel time (min) HSWH 0.1
S|% 3 s 5
Activity Travel Mode § g _g _‘g é ‘é’ _‘g’ 3 ‘E‘ HOWOWOH 0.1
o (e} (%3] ‘a %]
> < A *g' Al & § & HWHWH 0.1
Fat out Walking 100 , 0.29 B 474 3?U 100
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Results of travel analytics

from mobile data
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Ugl
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Uql
Ugl
Ugl
Ugl
Ugl

Data attributes:
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(Railway Demand Forecast Model)

Mobile phone data (from TRUE)

1. Person characteristics - sim id (unique_number), gender, age range, average voice in-out per month

2. Mobile phone information

— cell sight tracked location (LAT, LON), time stamp, stop duration

— probability of making some activities (initially analyzed by TRUE)

— activity purposes including primary activity (home/work) and other activities (O)

- mobile data including mobile users > 18 yrs. (Due to consent privacy policy)

Unique_number probability LAT LON first_par_datetime province_ district_th sub_district_ duration last_par_datetime subs_type monthly_payment_TMH gender age_grp location2
1 57 13.78112 100.5775 1/12/2019 0:00 AFILNWHIWILLMNY  HWIe1UNY 1440 2/12/2019 0:00 POST 3.Pay_200to599 female 19-25 home
1 57 13.78112 100.5775 2/12/2019 2:00 NFILNWHIWIEUIN  WIEUINY 360 2/12/2019 8:00 POST 3.Pay_200to599 female 19-25 home
0.035878181 60 13.76228 100.5688 2/12/2019 8:00 AFILNWHIWILUMNY WU 0 2/12/2019 8:00 POST 3.Pay_200to599 female 19-25 work
1 60 13.76228 100.5688 2/12/2019 9:00 AFILNWHIWILUMY WUV 540 2/12/2019 18:00 POST 3.Pay_200to599 female 19-25 work
0.003824092 57 13.78112 100.5775 2/12/2019 19:00 AFILNWHIWILUMNY WUV 0  2/12/201919:00 POST 3.Pay_200to599 female 19-25 home
0.072657744 62 13.77789 100.5774 2/12/2019 19:00 AFILNWHIWILUMNY WUy 0 2/12/2019 19:00 POST 3.Pay_200to599 female 19-25
1 57 13.78112 100.5775 2/12/2019 20:00 NFILNWHIWILUMNY WU 660 3/12/2019 7:00 POST 3.Pay_200to599 female 19-25 home
0.058342624 60 13.76228 100.5688 3/12/2019 8:00 NFILNWHIWILUIN  WIEIUINY 0 3/12/2019 8:00 POST 3.Pay_200to599 female 19-25 work
1 60 13.76191 100.5682 3/12/20199:00 NFILNWHIWIEUIN  WIEIUINY 600 3/12/2019 19:00 POST 3.Pay_200to599 female 19-25 work
0.277149709 57 13.78112 100.5775 3/12/2019 20:00 AFILNWNIHIAUINY  WILUNY 0 3/12/2019 20:00 POST 3.Pay_200to599 female 19-25 home
3. Collect on 7-13 October 2019 for 2,500 mobile phone user (7 day) = about 1% of population
. > M-MAP2 | EC.01 21



Samples Size of Survey and Mobile Data

20%

18%

16%

2,500 mobile phone data (7 days 7-13 from October 2019)

= about 1% of population.

% Sample size

Attributes of mobile data

10%
8%
6
y  Red el |,
v o/ 1 =y =X ll . . :
Yayan9e1991g > 18 Jvull FrsgTeInguTIeE Z
AVG Voice in per month AadsreInsiuaesaiiou 1 I I I II |

K

5

B

- “ | AVG Voice inpermonth |
HasIUITIRIgNN 4 U riadunasnsnsesnsiaid . .
AVG Voice Out per month ANBRYVBINTTHNITDBNABLADU 04 59 1013 1417 1821 2225 2629 3033 34-37 3841 4245 4649 50-53 54-57 58-61 6265 6669 >=70
o o o Age
Date WU
- & A ]
Deta Area Zone Flag aNYAUSNUNANYIVDINGUNIDENY I Survey Data M Mobile Data
8N8/4190 VosuntsnFIgUTINg
Flag_Location Samples Size of Survey and Mobile Data
o |y { o o o o 12%
Flag sihwvtstnuuasivineny a sunisiusings ’ e
R N13N3ABNGFUAIDE
Null : fiuviasiaglu < = — —
g . 10% ‘uaan'ﬁa'ﬁ'afaaun'mmuawauaamm'lmimﬂww
Home : AMuWnuauIuL v
Home and Work : @unustnulagfvingu
Work : fALuefIingu " 8% 7
: ¥ : o N Z o % B
Flag_study zone_location Flag Ay o 9aiiusingsn - g 1R 2
g 7 % 7 Z .
& nnn
o 9 Y] | Z Z Z Z %
pamsnghs (3l <
%% ZZ 2% Z Z z Z
= A B BRI EI7E PR B
Latitude i 5 PR N BB B BE R g
. . { o 7 Z
Longitude Longitude ﬁﬂsmgm 2% %2 22 %? E% % %2 % 22 2? é% Z
: e Ao g 0w wnw NN L.
Y 2 W W Wz W2 W I W I W 2 W% .
Probability enauBululdveanislddoyann a fufitduy 0% WA W e W W W R W I ol
o LYY o Y ' o 0-4 5-9 10-13 14-17 18-21 22-25 26-29 30-33 34-37 38-41 42-45 46-49 50-53 54-57 58-61 62-65 66-69 >=T0
$wdn vowiwmisiiethnisngds hge
é‘f\ E«»E Sub District FUB/UYI VBIRUIITIFIBEUTING
St G Subs Type Prepay, Postpay % Survey (Male) ¥ Survey (Female) 7 Mobile (Male) 7 Mobile (Female)




Sample of cellular data
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(a) Kilometers (b) Kilometers (c) Kilometers
Phone Records @ Filtered Locations ® Observed Stay O Passby
Unique_n probability  LAT LON first_par_datetime province_th district_th sub_district_th d last_par_datetim subs_type y_pay  gender age_grp location2
Ugl 1 13.78112 100.5775 1/12/2019 0:00 AFILNWUWIUAT YWILAIY Wann 1440  2/12/2019 0:00 POST 3.Pay_200to599 female 19-25 home
Uql 1 13.78112 100.5775 2/12/2019 2:00 NFNWNMIUAT WIBANY BN 360 2/12/2019 8:00 POST 3.Pay_200to599  female 19-25 home
Uql 0.035878181 13.76228 100.5688 2/12/2019 8:00 NFINWUNIUAT WY WIBAINY 0 2/12/20198:00 POST 3.Pay_200to599  female 19-25 work
Ugl 1 13.76228 100.5688 2/12/2019 9:00 AFINWNNIUAT WILUING Wanne 540 2/12/2019 18:00 POST 3.Pay_200to599 female 19-25 work
Uql 0.003824092 13.78112 100.5775  2/12/2019 19:00 AFINWNUIUAT WILAN  Waad 0 2/12/201919:00 POST 3.Pay_200to599  female 19-25 home
Uql 0.072657744 13.77789 100.5774  2/12/2019 19:00 ATONWNWIUAT WIEIUINW Wy 0 2/12/2019 19:00 POST 3.Pay_200to599  female 19-25
Ugl 1 13.78112 100.5775 2/12/2019 20:00 NFANWUWIUAT UIEUINY Wanne 660 3/12/20197:00 POST 3.Pay_200to599 female 19-25 home
Uql 0.058342624 13.76228 100.5688 3/12/2019 8:00 NFINWNMIUAT IBUNY I8N 0 3/12/2019 8:00 POST 3.Pay_200to599  female 19-25 work
Uql 1 13.76191 100.5682 3/12/2019 9:00 NFIMWUNIUAT WY WIBAINY 600 3/12/2019 19:00 POST 3.Pay_200to599  female 19-25 work
Uql 0.277149709 13.78112 100.5775 3/12/2019 20:00 NFANWUVWIUAT UIBUINY Wanne 0 3/12/2019 20:00 POST 3.Pay_200to599 female 19-25 home
Uql 0.004841549 13.78112 100.5775 4/12/2019 8:00 NFUNWHUWIUAT WY WauNg 0 4/12/2019 8:00 POST 3.Pay_200to599  female 19-25 home
Uql 0.381956649 13.76191 100.5682 4/12/2019 9:00 ATNWUVIUAT WL Wi 0 4/12/20199:00 POST 3.Pay_200to599  female 19-25 work
Ugl 0.13877551 13.75874 100.5651 4/12/2019 10:00 AFILNNUWIUAT AULEY AULAY 0 4/12/2019 10:00 POST 3.Pay_200to599 female 19-25
Uql 0.428571429 13.76225 100.5682  4/12/2019 10:00 AFIMWNUIUAT WILae  Wiaad 0 4/12/201910:00 POST 3.Pay_200to599 female 19-25 work
Uql 0.325868504 13.75772 100.5648  4/12/2019 11:00 AFINWUVIUAT AULAY AULAY 0 4/12/2019 11:00 POST 3.Pay_200to599  female 19-25
Uql 0.999260355 13.75661 100.5667  4/12/2019 12:00 AFILNWNUIUAT WA Wiag 60 4/12/201913:00 POST 3.Pay_200to599  female 19-25 stop
Uql 0.761406844 13.76225 100.5682  4/12/2019 14:00 AFIMNWNUIUAT WL Wiaadg 240 4/12/2019 18:00 POST 3.Pay_200to599  female 19-25 work
Uql 0.006334581 13.78112 100.5775  4/12/2019 19:00 ATOINWUWIUAT WL Wi 0 4/12/2019 19:00 POST 3.Pay_200to599  female 19-25 home
Uql 0.978661494 13.78112 100.5775  4/12/2019 20:00 AFILNWNUIUAT WA a9 300 5/12/20191:00 POST 3.Pay_200to599 female 19-25 home
Uql 1 13.78112 100.5775 5/12/2019 1:00 AFINWNUIUAT WILUIG Wanne 300 5/12/2019 6:00 POST 3.Pay_200to599 female 19-25 home
Uql 1 13.78112 100.5775 5/12/2019 8:00 NFIMWUNIUAT W9 WIBaNY 240 5/12/2019 12:00 POST 3.Pay_200to599  female 19-25 home
Ugl 0.004610656 13.78112 100.5775  5/12/2019 13:00 AFILNWNUIUAT WA Wieag 0 5/12/201913:00 POST 3.Pay_200to599 female 19-25 home
Uql 0.689140811 13.81618 100.5606 5/12/2019 14:00 NTINWUMIUAT AQINT ndng 120 5/12/2019 16:00 POST 3.Pay_200to599 female 19-25 stop
Uql 1 13.78112 100.5775  5/12/201920:00 AFOMWHNMIUAT WL e 600 6/12/2019 6:00 POST 3.Pay_200to599  female 19-25 home
Uql 0.5432 13.78112 100.5775 6/12/2019 7:00 NFONWNMIUAT WILAINY  WIBINY 0 6/12/2019 7:00 POST 3.Pay_200to599 female 19-25 home
Uql 0.746196958 13.76191 100.5682 6/12/2019 8:00 AFINWNNIUAT WILUINY Winne 120 6/12/2019 10:00 POST 3.Pay_200to599 female 19-25 work
Uql 1 13.76228 100.5688  6/12/2019 14:00 NFIMNWHNMIUAT WL e 180 6/12/2019 17:00 POST 3.Pay_200to599  female 19-25 work
Ugl 1 13.78112 100.5775  6/12/2019 18:00 AFLNWNWIUAT I WIBUNY 1020 7/12/201911:00 POST 3.Pay_200to599 female 19-25 home
,.'ﬁn >

(&
L\
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Stay extraction:

- Consolidate points close in space using clustering algorithm (DBscan)

- Extract locations (lat,lon) between stay (duration > threshold) and passby

Activity inference:

- Home locations (H): most frequently visited on night time (e.¢. alexander, 2015).

- Work locations (W): most frequently visited on day time on weekdays and max
total distance from home (e.g. alexander, 2015).

- Other locations (O): the other cluster points of each users staying > threshold.

Trip estimation:

- Construct trip chain from inferred activities (E.g. Home(H)-Work(W))
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(Railway Demand Forecast Model)
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Non primary activity Location
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-Road
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[ -Mobile Data Stop Location
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Trip Length Distribution of Home - Work Purpose

Survey Data = 5.31 km/trips
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(Railway Demand Forecast Model)
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Proposed ABM Modeling Concepts

INPUT DATA
, v
4 N\ [ ) ' D\
i i POPULATION
R Model Calibration 5 o G
(Daily Activity / Home-Based Tour) SYNTHESIS
Population
\ J \ J (External and Special
* Generator)

3 \ J

[ Activity Travel Simulation }—
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. WORLD POP
# (Total Population)

H3 (UBER) SIS RE SO .
HEXBIN MAP & ' it gy Area .
BouRda Marginal
> ry
< Distribution
& Sampling
Joint NOTE:
A Distribution
o IPF (Iterative Proportional Fitting)
(Residence Population) = ‘I‘------------------------------:----------\\
LOC: H3 ID and X,Y . 1
Tandor - 1D:000¢ 1 Activity Pattern Generation Model (AP) 1 OSM (Open Street Map)
LOC: H3 ID and X,Y : Multinomial :
Gender 1 L 1
Occupation (Part-Time, Full-Time, Students) : ACti\/ity Start Time Model (AST) L LOgIStIC :
HH Incomes : Regression
1
HH Members . 1 (MNLR) 1
Vehicle Ownership = : Mode Choice Model (MC) :4'
: i :
1
Home 1 - i
| ) H Activity Duration Model (AD) !
nterview 1 Regression :
Survey : ™ e : OSM Road Network  Public Transport Data  Configuration
: Activity Travel Time Model (ATT) : Network.xml Transit Schedule.xml Configuration.xml
. = o 9 Transit Vehicle.xml
Travel Time Matri (oY -
Activi
. @ >
sEaE Pattern
Validation l;' J
- ) i
Pl Activity Pattern with Time, Mode, and Locations ™  (Residence Population) T - r' 1
Location T HOME ID: 3000¢ = : [ Mob Sim (Execution) ] 1
ocation lypes — LOC: H3 1D and X,Y </> H :
— Gender 1 1
WORK i i H [ Scori ]
Occupation (Part-Time, Full-Time, Students) Ccoring 1
OTHERS HH neormes XM L i : iadr.arrleter t -«
ustmen
HH Members 1 [ Replaning ] : '
Vehicle Ownership 1 1
=+ Activity Patterns (i.e. H-W-O-H) T el talald
= - ® Valid
Validation
) ] (Dummy Population) @f)
Mobile Database > A LOC: H3 ID and X,Y D2 000K @8 - Activity Duration
| $ LOC:H3 IDand XY - Traffic Volume
= Travel Activity Patterns - Passenger Volume
(Rule Base: Use for External Zones)

[ BASE CASE MODEL ]

A
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(Railway Demand Forecast Model)

AWl Model Codes (ACTIVITY PATTERN GENERATON)

Population and Activity Schedule Synthetic Data:

01_populationSynthesis.py [ Population Synthesis ] —————— - id Population 1D
. _ T~ i Gender
_activityPatternGen.py - ' ~
’ Activity Pattern Generation T --a S~o o j Occupation
ISt - s DV S~ T T =m=—eaa ——t
tartTime.py [ N . ]_ RN < k Household Incomes
. . ctivity Start Time ——-=a
yDurationPrimary.py 4 S~ N l Household Size
- 0 L] s ~ ‘ . .
vityPrimaryDist.py [ Activity Duration Estimation (Primary Act.) } - e N m Vehicle Ownership
. . . e - S~ LSRN — . L
Ob_res|dentlalLocatanLhc:llce.p\.' [ N 0 - - o ] o oY S pri_act Primary Activities
i ctivity Distance Estimation (Primary Act. - - - N S~ Secondary Activities
07_primaryActivityl ocationChoice.py RRTOERAN e A
) ) < -
) ) . . . - S oy N act pattern Activity Pattern
vityDurationSecondary.py [ Residence Location Assignment ] --a AR S [ SCHEp - . .
. S~ N S~ o act_startperiod Activity Start Time Period (AM, OFF AM, PM, OFF PM)
-y & avi 1o 3114 . . . . S T=- -
vitySecondaryDist.py [ Activity Location Allocation (Primary Act.) ]- -—-_ AN AR Scetarime Activity Start Time
. : _ . S L IERRN S~ - -
10_secondaryActivityLocationChoice.py SS « N S == —E pri_act_dur Primary Activity Duration
. . Activity Duration Estimation (Secondary Act.) N ~ S~ao_ - - .
11_primaryModeChoice.py \ S.o =L pri tdist Activity Travel Distance
[ Activity Distance Estimation (Secondary Act.) ] \ " s oc Residence Location
N pri_loc Primary Activity Location
. n . ~
[ Activity Location Allocation (Secondary Act.) ] Sso pri_ttime_pri Primary Travel Time (Private)
14_createExternalPop.py T~ o ) . )
[ Mode Choice (Pri Act) ] pri_ttime pub Primary Travel Time (Public) ** no data for some zones
ode Choice (Primary Act. -~ 4 '
Sso pri_tdst pri Primary Travel Distance (Private)
~
[ Mode Choice (Secondary Act.) ] -—-—. N pri_tdst_pub Primary Travel Distance (Public)
~. N
l o \ { sec_act_dur Secondary Activity Duration
N
S \‘ "E sec_tdist Secondary Travel Distance
\
[ Generate External Population ] \ |‘ sec_loc Secondary Activity Location
\
\! sec_ttime_pri Secondary Travel Time (Private)
1\
l \ \\ sec_ttime_pub Secondary Travel Time (Public) ** no data for some zones
v ) . .
[ Generate Population Plan File (*xml) for MATSImM ] \\ S sec_tdst_pri Secondary Travel Distance (Private)
AR sec_tdst_pub Secondary Travel Distance (Public)

Primary Mode

So S~o
~o E mode_pri
~<_
'—'E mode_sec

Secondary Mode
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# (Total Populati\o‘h)\

WaatD*GP\

-==== POPULATION SYNTHESIS

‘_—-———’

NOTE:

H3 (UBER)
HEXBIN MAP & “Study Area™ " sl IPF (Iterative Proportional Fitting)
Boundary
,' : = istribution OSM (Open Street Map)
/ Total Population =
/
U4
1 \
1 { TN
] \
(Residence Population) = V2 ~
I 1 - T TTTmm T \
LOC: H3 ID and X,Y 1D: XXX 1 [ o . 1
I T ) I Activity Pattern Generation Model (AP) 1
( )
1 LOC: H3 ID and X,Y (] 1 Multinomial 1
‘ Gender , : Loisti :
) ) ) ogistic
‘ Occupation (Part-Time, Full-Time, Stude‘ts) : Activity Start Time Model (AST) S ‘ :
\ HH Incomes h : Regression :
‘\ C“thm;’;'S . Y} : A (MNLR) 1
\ S Y = Mode Choice Model (MC) N
\ I - I
S Home : = :
\!. ' . Activity Duration Model (AD) |
Interview ) 1
N I Regression 1 X
S I I OSM Road Network  Public Transport Data  Configuration
\\ Survey 1 Tree I
- l Activity Travel Time Model (ATT) 'I Network.xml Transit Schedule.xml Configuration.xml
S N P4 9 Transit Vehicle.xml
(53 ..
@r) Activity
Pattern
Validation | T J
= ‘ - '- —————————————————— \‘
P Activity Pattern with Time, Mode, and Locations ™  (Residence Population} d! H
Location T HOME 1D:3000¢ : [ Mob Sim (Execution) ] I
ocation lypes > i SCHOOL LOC: H3 ID and XY I :
e WORK — Gender I ' I
Occupation (Part-Time, Full-Time, Students) : [ Scoring ] : Parameter
OTHERS HH Incomes : 1 Adiust t
ustmen
HH Members I [ Replaning ] : /
Vehicle Ownership 1 1
*** Activity Patterns (i.e. H-W-O-H) e P4
-
= G Validation
. : (Dummy Population) @r)
Mobile Database > PN LOC: H3 ID and X,Y 1D 300K 8 - Activity Duration
| p LOC: H3 IDand XY - Traffic Volume
= Travel Activity Patterns - Passenger Volume
(Rule Base: Use for External Zones)
[ BASE CASE MODEL ]
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Characteristics of the sample population surveyed in the project

Attributes PROPORTION TOTAL

Male 0.48 380

Gender

Fermale 0.52 415

Part-Time 0.01 4

Full-Time 0.84 668

Occupation

Student 0.08 65

Unemployrment 0.07 58

1 person 0.12 95

2 persons 0.45 354

Household Size

3 persons 0.28 222

4 persons and more 0.16 124

< 20,000 0.07 57

Household Incomes 20,000 - 40,000 0.30 i
> 40,000 0.62 498

No Vehicle 0.10 83

Vehicle Ownership Car 0.62 496
Iy reycl 0.28 216

M-MAP2 | EC.01 : Inception Report




(111

Persons

90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

64,000
62,000
60,000
58,000

2 56,000

5

& 54000
52,000
50,000
48,000

46,000

AN 2 NMITNAILILUUIIRDINTITAINNTITAIAIUADINITLAUNIIA Y TEUUTI

(Railway Demand Forecast Model)

A

2019 : Total 110,270 Population

(Full Time / Part Time / Students)

Occupation
76,690
24,010
9,570
3,970
N e
Full Time Part Time Students Vecant
Working Hours/ Week
Gender
61,922

] .
male fermale

Working Hours/ Week

1,200,000

1,000,000

800,000

= 600,000

400,000

200,000

0

70,000

60,000

a
O 30,000
20,000

10,000

e

Marginal Distribution Data: Vehicle Ownership

HH Members

HH Incomes

60,548

< 20,000 20,000 - 40,000 > 40,000

Vehicle Ownership

l |
sousidyaRg SOdnSEUEA
HH Mermbers

M-MAP2 | EC.01
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Survey

Population Joint distribution (Survey vs Model)

Model

Gender Occupation Household Incomes Household Members Gender Occupation Household Incomes Household Members
|
Occupation Occupation
- -~ #) |
- —
| S g s i = | "_0—‘_
| e ) |
H hold
oS 1 Household
Incomes i Y . ) i
‘ ' Incomes o -4 o o
‘ ® O o o 0
Household ‘ ol H hold [ v
ot ‘ ( ouseho - } ' b 6
embpers ) J X
‘ (@ Members (@ ;[ - 7
| ® O 0 0 o
1 = L 00 O 000
Vehicle i Vehicle : [
e ul | o (@ "o B (& (@] {
Ownership . = | | Ownership _ - 0 - < o
| | |
,,,,,,, A ‘ & © |

Average Score

1.00

o
s}

099

099

098

098

7 8 9 10111213 14 1516 17 18 19 20

M-MAP2 | EC.01 : Inception Report
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e

Average Score

Population Joint distribution (Survey vs Model)

o D gender occ hh_mem hh_inc veh_own
1.00 0 0 1 2 2 1
1 1 1 2 2 1
100 2 1 2 2 2 1
0.99 3 0 1 2 1 1
4 1 1 2 1 1
0.99 5 0 1 2 2 1
6 1 1 2 2 1
028 7 1 1 2 2 1
0.98 8 0 1 2 1 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 9 1 1 2 1 1
10 0 1 2 1 1
teration
Calibration Results from the IPF Steps (adjustment of the joint Examples of synthetic population databases created in the project

distribution data to the marginal distribution data)

M-MAP2 | EC.01 : Inception Report
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(Railway Demand Forecast Model)

(111

Building Use Data: Residences (Prod uction BaSE) H3 Zone was leveled up to be more aggregate zone
Mapping based on the problem of limited budgets for
) _ With H3 Google API (Skim Line Data Generation)
(Residence Population) + Floor Area Data
ID: XXXX
LOC: H3 ID and X,Y >
Gender

Occupation (Part-Time, Full-Time, Students)
HH Incomes
HH Members
Vehicle Ownership

A
7/
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(Railway Demand Forecast Model)
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£ WORLD POP

% (Total Population)

H3 (UBER
- . ACTIVITY GENERATOR
, sogndary  Mersnel (ACTIVITY SCHEDULE GENERATION)
= 24! istribution
Total Population DT ‘
& s E: Sampling _——---—~-~~
X %_:\'\;)mt‘f x\\ NOTE:
+ A \ o Distribution ~ ) ) o
VA SS IPF (Iterative Proportional Fitting)
(ResidencePopulation) = {‘______________________________: ________ Q\\ —--~
LOC: H3 ID and X,Y . N - ~
Tandom - 1D: 300X y ,I Activity Pattern Generation Model (AP) & - \\ OSM (Open Street Map)
LOC: H3 ID and X,Y 2/ : Multinomial : \ \
Gender U4 1 e I \ ‘
Occupation (Part-Time, Full-Time, Stu}gﬂs) : ACti\/ity Start Time Model (AST) L09|Stlc : \ ‘
HH Incomes y : Regression | \\ L\
HH Members , 1 \
1 (MNLR) 1 \ N Ty
Vehicle Ownership l, = : Mode Choice Model (MC) F_ \ \- ACTIVI SCHEDULE
I -
| | \ GENERATION
Home 1 = 1 \
Interview : Activity Duration Model (AD) - \
1 Regression 1
Survey : gT I 1  OSM Road Network  Public Transport Data  Configuration
ree 1
l Activity Travel Time Model (ATT) 'I 1 Network.xml Transit Schedule.xml Configuration.xml
e N e o = 1 4 Transit Vehicle.xml
HHEAH ‘
Travel Time Matrix ifh weiF 1 3 Activity |
> =EEa . ———— &) i
e R | Pattern 1
LA Iy J
s |I Validation I Y
\ R i ] o Piisisiiii— N
1 P Activity Pattern with Time, Mode, and Locations e b L) | ! 1
Location Types HOME \ [D:3060¢ ‘ . [ Mob Sim (Execution) ] 1
SCHOOL _‘_ LOC: H3 1D and XY : :
Gender 1
WORK \ ) . ‘ : [ ccori
Occupation (Part-Time, Full-Time, Students) I coring ! Parameter
OTHERS ‘\ HH Incomes I : : Adiust: t D
men
1 HH Members U4 I [ Replaning ] : s
\ Vehicle Ownership l 1 1
\ *** Activity Patterns (i.e. H-W-O-H) l |\ FP - 4
= \ — U 2 s
. \ (Dummy Population) (\_—/)r) Validation
Mobile Database » LOC: H3 ID and X,Y \ - Activity Duration
> D - 1 ID: 3000K ty
\ $ LOC:H3 IDand XY - Traffic Volume
= \\ Travel Activity Pattgghs - Passenger Volume
\\ (Rule Base: UsgsfOr External Zones)
~ 7
\\ ’/ [ BASE CASE MODEL ]
~
~ -
~N ’f
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(Railway Demand Forecast Model)
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Example of XML inputs for MATSIM

<pozu1at10n>j o 1.  Activity Pattern Generation
person id="1">
<plan> - .
<act type="home"” x="5.0" y="8.0" end_time="08:00:00" /> 2. ACtIVItY Start Times

<leg mode="car"” />
<act type="work” x="1500.0" y="890.0" end_time="17:30:00" /> 3. Mode Choice

<leg mode="car" />
<act type="home"” x="5.0" y="8.0" />
</plan>
</person>
<person id="2">

</person>
</population>
Notes:
Type : activities
Mode : traveling modes
X : X coordinate
y : y coordinate

end_time : activity end time

A
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(Railway Demand Forecast Model)

R | -~0--h* (h-w-o-h)
W

--0------ | --h (h-o-h)

| --0--h* (h-o0-0-h)
| --w--h*(h-0-w-h)

| --s--h*(h-o-s5-h)

e | --h (h-s-h)
| --0--h* (h-s-o0-h)

9¢

* Incase the secondary activity is not home, the next activity will be assumed to be home as the ending activity in the pattern.

&5‘3 M-MAP2 | EC.01 -
1D

0 S
Notes:

H: Home, W: Work, S: School, O: Others
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Results of Activity Pattern Generation (H-WQOS)

Variable Value Std err t-test p-value Definition
asc_o_female hhinc20k40k*** 1.0596 0.1542 6.8736 0.0000 Other, Female, Household Incomes 20k-40k
asc_o_female_hhincl20k*** -0.6809 0.3115 -2.1856 0.0288 Other, Female, Household Incomes < 20k
asc_o_female_hhincm40k*** 1.6316 0.1303 12.5255 0.0000 Other, Female, Household Incomes > 40 k
asc_o_male_hhinc20k40k*** 1.0418 0.1551 6.7193 0.0000 Other, male, Household Incomes 20k-40k
asc_o_male_hhincl20k*** -0.7863 0.3270 -2.4046 0.0162 Other, male, Household Incomes < 20k
asc_o_male_hhincm40k*** 1.7701 0.1258 14.0685 0.0000 Other, male, Household Incomes > 40 k
asc_s_female_hhinc20k40k*** -1.5972 0.4800 -3.3276 0.0009 School, Female, Household Incomes 20k-40k
asc_s_female_hhincl20k*** -2.2897 0.6726 -3.4045 0.0007 School, Female, Household Incomes < 20k
asc_s_female_hhincm40k*** -1.5972 0.4800 -3.3276 0.0009 School, Female, Household Incomes > 40 k
asc_s_male_hhinc20k40k*** -2.2897 0.6726 -3.4045 0.0007 School, male, Household Incomes 20k-40k
asc_s_male_hhincl20k*** -1.1917 0.3954 -3.0142 0.0026 School, male, Household Incomes < 20k
asc_s_male_hhincm40k*** -2.2897 0.6726 -3.4045 0.0007 School, male, Household Incomes > 40 k
asc_w_female_hhinc20k40k*** 0.7301 0.1728 4.2258 0.0000 Work, Female, Household Incomes 20k-40k
asc_w_female_hhincl20k*** -0.6809 0.3115 -2.1856 0.0288 Work, Female, Household Incomes < 20k
asc_w_female_hhincm40k*** 1.1909 0.1478 8.0578 0.0000 Work, Female, Household Incomes > 40 k
asc_w_male_hhinc20k40k*** 0.9483 0.1600 5.9274 0.0000 Work, male, Household Incomes 20k-40k
asc_w_male_hhincl20k** 0.1946 0.2126 0.9150 0.3602 Work, male, Household Incomes < 20k
asc_w_male_hhincm40k*** 1.2506 0.1451 8.6197 0.0000 Work, male, Household Incomes > 40 k

Note: *less significant, **Significant, ***Strongly Significant
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Results of Activity Pattern Generation (W-HO)

Variable Value Std err t-test p-value Definition
asc_h_female_hhinc20k40k* -0.2936 0.1837 -1.5986 0.1099 Home, Female, Household Incomes  20k-40k
asc_h_female_hhincl20k*** -1.8335 0.3779 -4.8522 0.0000 Home, Female, Household Incomes < 20k
asc_h_female_hhincm40k* -0.0149 0.1628 -0.0918 0.9268 Home, Female, Household Incomes > 40 k
asc_h_male_hhinc20k40k* -0.0705 0.1667 -0.4229 0.6723 Home, male, Household Incomes  20k-40k
asc_h_male_hhincl20k*** -0.8533 0.2368 -3.6038 0.0003 Home, male, Household Incomes < 20k
asc_h_male_hhincma0k* 0.1583 0.1514 1.0459 0.2956 Home, male, Household Incomes > 40 k
asc_o_female_hhinc20k40k* 0.1353 0.1528 0.8854 0.3759 Other, Female, Household Incomes  20k-40k
asc_o_female_hhincl20k*** -1.2279 0.2824 -4.3485 0.0000 Other, Female, Household Incomes < 20k
asc_o_female_hhincma0k*** 0.7930 0.1184 6.6971 0.0000 Other, Female, Household Incomes > 40 k
asc_o_male_hhinc20k40k* 0.1583 0.1514 1.0459 0.2956 Other, male, Household Incomes 20k-40k
asc_o_male_hhincl20k*** 109868 0.2520 39159 0.0001 Other, male, Household Incomes < 20k
asc_o_male_hhincm40*** 1.0185 0.1095 93007 0.0000 Other, male, Household Incomes > 40 k

Note: *less significant, **Significant, ***Strongly Significant

M-MAP2 | EC.01 : Inception Report
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Results of Activity Pattern Generation (O-HOWS)

Variable Value Std err t-test p-value Definition

asc_h_female hhinc20k40k* 0.418731 1.247649 0.335616 0.73716 Home, Female, Household Incomes 20k-40k
asc_h_female_hhincl20k* -0.63103 1.281304 -0.49249 0.622372 Home, Female, Household Incomes < 20k
asc_h_female_hhincm40k* 0.75523 1.242389 0.607885 0.543264 Home, Female, Household Incomes > 40 k
asc_h_male_hhinc20k40k* 0.467551 1.246773 0.375009 0.707654 Home, male, Household Incomes 20k-40k
asc_h_male_hhincl20k* -0.27435 1.265881 -0.21673 0.828422 Home, male, Household Incomes < 20k
asc_h_male_hhincm40k* 0.824217 1.241511 0.663882 0.506766 Home, male, Household Incomes > 40 k
asc_o_female_hhinc20k40k** 1.483462 1.235555 1.200644 0.229889 Other, Female, Household Incomes 20k-40k
asc_o_female_hhincl20k* -0.27435 1.265881 -0.21673 0.828422 Other, Female, Household Incomes < 20k
asc_o_female_hhincm40k** 1.987367 1.233021 1.611787 0.107008 Other, Female, Household Incomes > 40 k
asc_o_male_hhinc20k40k** 1.354845 1.236433 1.095769 0.27318 Other, male, Household Incomes 20k-40k
asc_o_male_hhincl20k* -0.01194 1.257497 -0.0095 0.992422 Other, male, Household Incomes < 20k
asc_o_male_hhincm40k* 2.123499 1.232528 1.722881 0.08491 Other, male, Household Incomes > 40 k
asc_s_female_hhinc20k40k* -9.3406 28.19809 -0.33125 0.740456 School, Female, Household Incomes 20k-40k
asc_s_female_hhincl20k** -2.57733 1.558133 -1.65411 0.098105 School, Female, Household Incomes < 20k
asc_s_female_hhincm40k** -1.47887 1.347776 -1.09726 0.272527 School, Female, Household Incomes > 40 k
asc_s_male_hhinc20k40k** -2.57733 1.558133 -1.65411 0.098105 School, male, Household Incomes 20k-40k
asc_s_male_hhincl20k** -1.88395 1.403274 -1.34254 0.179422 School, male, Household Incomes < 20k
asc_s_male_hhincm40k** -1.88395 1.403274 -1.34254 0.179422 School, male, Household Incomes > 40 k

Note: *less significant, **Significant, ***Strongly Significant

M-MAP2 | EC.01 : Inception Report

45



Results of Activity Pattern Generation (O-HOWS)
Variable Value Std err t-test p-value Definition
asc_w_female_hhinc20k40k* 0.467551 1.246773 0.375009 0.707654 Work, Female, Household Incomes 20k-40k
asc_w_female_hhincl20k* -1.19026 1.319038 -0.90237 0.366861 Work, Female, Household Incomes < 20k
asc_w_female_hhincm40k* 1.033938 1.23918 0.834372 0.404071 Work, Female, Household Incomes > 40 k
asc_w_male_hhinc20k40k* 0.718851 1.242877 0.578377 0.56301 Work, male, Household Incomes 20k-40k
asc_w_male_hhincl20k* -0.09223 1.259839 -0.0732 0.941644 Work, male, Household Incomes < 20k
asc_w_male_hhincm40k* 1.086581 1.238667 0.877218 0.380368 Work, male, Household Incomes > 40 k

Note: *less significant, **Significant, ***Strongly Significant

(G
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Results of Activity Pattern Generation (S-HO)

Variable Value Std err t-test p-value Definition

asc_h_female_hhinc20k40k*** 10.5380 0.6893 15.2883 0.0000 Home, Female, Household Incomes  20k-40k
asc_h_female_hhincl20k*** 9.8449 0.9443 10.4252 0.0000 Home, Female, Household Incomes < 20k
asc_h_female_hhincma40k*** 9.8449 0.9443 10.4252 0.0000 Home, Female, Household Incomes > 40 k
asc_h_male_hhinc20k40k*** 10.5380 0.6893 15.2883 0.0000 Home, male, Household Incomes  20k-40k
asc_h_male_hhincl20k*** 10.5380 0.6893 152884 0.0000 Home, male, Household Incomes < 20k
asc_h_male_hhincma0ok*** 9.8449 0.9444 10.4250 0.0000 Home, male, Household Incomes > 40 k
asc_o_female_hhinc20k40k*** 9.8449 0.9444 10.4250 0.0000 Other, Female, Household Incomes  20k-40k
asc_o_female_hhincl20k*** 9.8449 0.9443 10.4253 0.0000 Other, Female, Household Incomes < 20k
asc_o_female_hhincma0k*** 11.6366 0.4442 26.1952 0.0000 Other, Female, Household Incomes > 40 k
asc_o_male_hhinc20k40k*** 9.8449 0.9444 10.4250 0.0000 Other, male, Household Incomes  20k-40k
asc_o_male_hhincl20k*** 11.2312 0.5165 21.7444 0.0000 Other, male, Household Incomes < 20k
asc_o_male_hhincmaok*** 10.5380 0.6893 15.2884 0.0000 Other, male, Household Incomes > 40 k

Note: *less significant, **Significant, ***Strongly Significant
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[11]]

Activity Start Time Model

(Railway Demand Forecast Model)

Variable Value Note
asc_amOff*** -8.83E-01 (amPeak)
1. AM Peak (amPeak): before 10:00 am asc_amPeak®™*  1.70E400 amom
2. AM OFF PEAK (@amOff) : 10:00 am. to 12:00 pm asc_pmOff*** -1.16E+00 (pmPeak)
3. PM Peak (pmPeak) : 12:00 pm to 14:00 pm. asc_pmpeak™*  -9.11E-01 (pmOff)
4. PM OFF PEAK (omOff) - after 14:00 pm. to 17:00 om b_agel20*** 7.18E+00 Age less than 20 years old
' P ' OV pm. oY pm. b_captive*** 0.00E+00 Household with no vehicles (Captive)
b_female*** -3.34E-16 Female
Signiﬁcant Variable in the model: b_hhinc20k40k*** -2.27E-16 Household incomes 20k to 40k
Ace | th 20 b_hhincl20k*** -1.97E-16 Household incomes less than 20k
i §€ 155 than b_hhincm40k***  -2.70E-16 Household incomes more than 40k
- Captive Household Bimaler = -3.60E-16 Genders
- Gender (Male, Female), and b _other*** -4.06E-17 Primary Activity (Others)
b_school*** -2.14E-16 Primary Activity (Shool)
- Household Incomes (<20k, 20k to 40k, and >40k) b work*** 440E 16 Primary Activity (Work)
- Primary Activities (Other, School, Work)
Note: *less significant, **Significant, ***Strongly Significant
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(Railway Demand Forecast Model)

[11]]

Mode Chocie Model

Modes nanssunan (Primary Trip) naN35us94 (Secondary Trip)

PIUNINRULEIUYAAR (private-veh) O O
a 14 o W .

N1SLAUNNNTDANTYU (private-nmt)

F0INTUIUIUATUINEAISITEUE (Mc_taxi)

S08UASUINGENSITU (taxi)

308249107 (songtaew)

salagansa151584e (bus)

O O X O O X
O X O X O O

szuUvUdaINIavu-salnni (metro)

Significant Variable in the model:

Cost of Travel

Time of Travel

Gender (Male, Female), and
Household Incomes (<20k, 20k to 40k, and >40k)
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Mode Choice Model (Primary Trips)

AN 2 NMTNAILILUVIIRINTITAINNTITAUA2IUABINITAUNIIAYIZUUITI

(Railway Demand Forecast Model)

Variable Value Std err t-test p-value Definition

asc_bus*** -4.70E+00 3.07E-01 -1.53E+01 0.00000 BuS

asc_mcTaxi*** -2.78E+00 1.74E-01 -1.60E+01 0.00000 Motorcycle Taxi
asc_metro*** -6.24E-01 1.43E-01 -4.36E+00 0.00001 Metro

asc_private veh*** -3.25E-01 1.42E-01 -2.29E+00 0.02204 Car

asc_taxi*** -5.68E+00 4.68E-01 -1.21E+01 0.00000 Taxi

b cost scaled*** -2.13E-14 9.19E-18 -2.31E+03 0.00000 Traveling costs (Baht)
b_tt_scaled*** -2.24E-13 5.78E-18 -3.87E+04 0.00000 Traveling times (Minutes)
b _female*** 9.47E-12 7.46E-17 1.27E+05 0.00000 Female

b _male*** -2.50E-11 1.56E-16 -1.60E+05 0.00000 Male

b_hhinc20k40k*** -1.84E-11 2.01E-16 -1.64E+04 0.00000 ﬂ:iusehotd ncomes 20k
b_hhincl20k*** 2.92E-12 1.98E-18 1.48E+06 0.00000 ;iusehdd ncomes <
b_hhincm40k*** -8.48E-14 1.20E-17 -7.05E+03 0.00000 ﬂ:iusehotd neomes >

(.
LG
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(Railway Demand Forecast Model)

AN 2 NMTNAILILUVIIRINTITAINNTITAUA2IUABINITAUNIIAYIZUUITI

Mode Choice Model (Secondary Trips)

Variable Value Std err t-test p-value Definition

asc_mcTaxi*** 1.13E+00 1.28E-01 8.870873 0.00E+00 Motorcycle-Taxi
asc_metro*** -2.30E+00 3.64E-01 -6.308655 2.81E-10 Metro (Rail)
asc_private_nmt*** 2.63E+00 1.15E-01 22.800403 0.00E+00 Non-Motorize (Walk and Bike)
asc_private_veh*** 6.17E-01 1.38E-01 4.485983 7.26E-06 Private Vehicle (Car)
asc_songtaew*** -1.51E+00 2.59E-01 -5.824896 5.71E-09 SongTaew

b_cost_scaled*** -1.30E-13 5.69E-19 -229042.7954  0.00E+00 Cost of Travel (Baht)

b _tt scaled*** 5.72E-13 1.07E-16 5362.638259 0.00E+00 Time of Travel (Minute)

b _female*** -5.39E-15 6.63E-17 -81.376704 0.00E+00 Female

b _male*** -8.10E-16 6.73E-17 -12.028724 0.00E+00 Male

b_hhinc20k40k*** -3.57E-15 1.13E-16 -31.510873 0.00E+00 Household Incomes 20k-40k
b_hhincl20k*** -4.46E-16 1.26E-17 -35.483134 0.00E+00 Household Incomes less than 20k
b_hhincm40k*** -2.19E-15 7.81E-18 -279.999315 0.00E+00

Household Incomes More than 40k

(-
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(Railway Demand Forecast Model)

Activity Duration Model (Primary Trips)

Notes:

Examples of Tree Structures Create from The model (2 out of 100 Trees)

/‘:\
/\ /D\
Making results from the activity duration model more accurate, T i l T
the model was changed from a single regression tree to a AN N AN AN |
AN N AN i AN O SNAETA AN A AR
random forest tree model (100 trees were created for the model). A _—~_ AR ARTRETRRE A ARRRE
TN LN NLIAARR R RAAAAL L7\
IIANTL A, ALNML T LA L LIL
100 - . AL AL /A LR IR I
v . oo . VAN W ) A
600 o © oy nj ﬂzjam AN
e .° ALT
500 8 o
T 400 : * e
E.' . .... /’:‘\ /‘:\
™ 300 - °° T e I P e
. "! J T A A A
200 - o %% 7 S I A N ﬁ: A A N j j
™ s VAN AN AARA N ARRRAR A ANTR
1001 5o 8 ‘o AN KRN AN KAR A RAR AAE N NL
gn° - AN REAN ANE™ RAR NAAAT TR
N K TAR SHR AL IR gy gl
0 200 400 600 800 1000 1200 1400 Li ﬁﬂjﬂ E A l T L
v test ﬁ AN R ﬂ ﬁ ﬁ:
*** Testing Samples (30%) Training Samples (70%) 1 ==£{\ﬁ== j:ﬂ
I
i:; 3:3:3 M-MAP2 | EC.01

k |
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(Railway Demand Forecast Model)

Activity Duration Model (Secondary Trips)

Notes:

Making results from the activity duration model more accurate,

the model was changed from a single regression tree to a

random forest tree model (100 trees were created for the model).

1200 A ® ®
® °
1000 Y |
°
° .. °
® o 8 o ® o
800 o o o
= e
® °
K ° LY oo °
& 600
i e e} L T ®
® - ' o g0 L L
400 ] .
L
) ™
o * se°
200 4
°
[ L)
<4 .
0_ T T T T T T T
0 200 400 600 800 1000 1200

y_test

*** Testing Samples (30%) Training Samples (70%)

Examples of Tree Structures Create from The model (1 out of 100 Trees)
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(Railway Demand Forecast Model)

(111

Activi ty Travel Distance Model X: "tp“: time pocket, "gender“: gender,"hhincc“: household incomes,

" “, . - . .
Total Impurity vs effective alpha for training set Accuracy vs alpha for training and testing sets Dc " DeStlnatlon ACtIVIty
0.8 1
Y: Distance Travel for Activities
0.6 4
" 07
z
L}
% 051 >
z é 0.6 /\
= 044
0.3 T ﬁ ﬂ T ﬂ /I:J\ T
o : ‘ . . . ' ]i“ /I \T 7N T j“[ T AN ﬁ /L:\ dT
0000 0001 nooe:ﬁe(w:;iia 0004 0005 0000 0001  0.002 a|pg;003 0004  0.005 :ﬂTT Er' ﬂ ; TT Tﬂ ﬂ Iﬁl Iﬁl RT
Number of nodes vs alpha i
8 600
2
‘s 400 A
]
£ 200
2
0 E T T T T T T
0.000 0.001 0.002 0.003 0.004 0.005
alpha
Depth vs alpha
20

=
w

depth of tree
S

5
0 T T T T T T
0.000 0.001 0.002 0.003 0.004 0.005
alpha
A T
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(Railway Demand Forecast Model)

AWl Model Codes (ACTIVITY PATTERN GENERATON)

Population and Activity Schedule Synthetic Data:

01_populationSynthesis.py [ Population Synthesis ] —————— - id Population 1D
. _ T~ i Gender
_activityPatternGen.py - ' ~
’ Activity Pattern Generation T --a S~o o j Occupation
ISt - s DV S~ T T =m=—eaa ——t
tartTime.py [ N . ]_ RN < k Household Incomes
. . ctivity Start Time ——-=a
yDurationPrimary.py 4 S~ N l Household Size
- 0 L] s ~ ‘ . .
vityPrimaryDist.py [ Activity Duration Estimation (Primary Act.) } - e N m Vehicle Ownership
. . . e - S~ LSRN — . L
Ob_res|dentlalLocatanLhc:llce.p\.' [ N 0 - - o ] o oY S pri_act Primary Activities
i ctivity Distance Estimation (Primary Act. - - - N S~ Secondary Activities
07_primaryActivityl ocationChoice.py RRTOERAN e A
) ) < -
) ) . . . - S oy N act pattern Activity Pattern
vityDurationSecondary.py [ Residence Location Assignment ] --a AR S [ SCHEp - . .
. S~ N S~ o act_startperiod Activity Start Time Period (AM, OFF AM, PM, OFF PM)
-y & avi 1o 3114 . . . . S T=- -
vitySecondaryDist.py [ Activity Location Allocation (Primary Act.) ]- -—-_ AN AR Scetarime Activity Start Time
. : _ . S L IERRN S~ - -
10_secondaryActivityLocationChoice.py SS « N S == —E pri_act_dur Primary Activity Duration
. . Activity Duration Estimation (Secondary Act.) N ~ S~ao_ - - .
11_primaryModeChoice.py \ S.o =L pri tdist Activity Travel Distance
[ Activity Distance Estimation (Secondary Act.) ] \ " s oc Residence Location
N pri_loc Primary Activity Location
. n . ~
[ Activity Location Allocation (Secondary Act.) ] Sso pri_ttime_pri Primary Travel Time (Private)
14_createExternalPop.py T~ o ) . )
[ Mode Choice (Pri Act) ] pri_ttime pub Primary Travel Time (Public) ** no data for some zones
ode Choice (Primary Act. -~ 4 '
Sso pri_tdst pri Primary Travel Distance (Private)
~
[ Mode Choice (Secondary Act.) ] -—-—. N pri_tdst_pub Primary Travel Distance (Public)
~. N
l o \ { sec_act_dur Secondary Activity Duration
N
S \‘ "E sec_tdist Secondary Travel Distance
\
[ Generate External Population ] \ |‘ sec_loc Secondary Activity Location
\
\! sec_ttime_pri Secondary Travel Time (Private)
1\
l \ \\ sec_ttime_pub Secondary Travel Time (Public) ** no data for some zones
v ) . .
[ Generate Population Plan File (*xml) for MATSImM ] \\ S sec_tdst_pri Secondary Travel Distance (Private)
AR sec_tdst_pub Secondary Travel Distance (Public)

Primary Mode

So S~o
~o E mode_pri
~<_
'—'E mode_sec

Secondary Mode
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Notes:

mu’d')uﬁ 2 msﬁ'@umLmuﬁﬂamm‘smﬂm'mjmmﬁaammﬁumﬁ%sszuusw
(Railway Demand Forecast Model)

QUTPUTS FROM SCHEDULE GENERATION

Residences in the study area:

114,224 persons

External Population: 80,000 persons (only those traveling by metro)

L M (0] Q R S T u ' w X Y zZ AA AB AC AD AE AF AG AH Al Al AK AL AM
id i k pri_act sec_act act_pattern act_startperiod act_starttime pri_act_dur pri_tdist res_loc pri_loc pri_ttime_pri pri_ttime_pub pri_tdst_pri pri_tdst_pub sec_act_dur sec_tdist sec_loc sec_ttime_pri sec_ttime_pub sec_tdst_pri sec_tdst_pub mode_pri mode_sec

0 0 0 0 1 0 work none h-w-h amP 9:42:00 618.6 1 64 47 8.516666667 17.78333333 1858 1410 0 1 64 9.116666667 17.25 2667 1410 car car
1 0 0 0 1 0 work none h-w-h amP 9:06:00 579 2 53 4 7.7 31.616606667 3052 2510 0 2 53 6.7166666067 32.61666067 3592 2716 metro metro
2 0 0 0 1 0 work none h-w-h amP 8:12:00 407.7 3 53 1007 20.3 46.3 7011 7566 0 3 53 19.1 47.2 12488 7474 metro metro
3 0 0 0 1 0 work none h-w-h amP 8:12:00 407.7 3 27 1007 19.41666667 44.7 7126 8207 0 3 27 20.13333333 50.43333333 7386 6577 metro metro
4 0 0 0 1 0 work none h-w-h amP 9:06:00 579 2 53 1017 5.116666667 27.31666667 2157 2855 0 2 53 5.5 28.86666667 2629 3618 car car
5 0 0 0 1 0 work none h-w-h amP 8:54:00 579 2 36 1017 9.916666667 40.61666667 3887 4590 0 2 36 12.05 42.33333333 5532 5268 metro metro
6 0 0 0 1 0 work none h-w-h amP 9:18:00 586.5 2 9 44 12.65 42.75 4817 6861 0 2 9 10.16666667 45.26666667 3731 3788 metro metro
7 0 0 0 1 0 work none h-w-h amP 9:00:00 579 2 67 17 7.983333333 33.61666667 3298 2685 0 2 67 8.283333333 33.68333333 3292 2685 metro metro
8 0 0 0 1 0 work none h-w-h amP 8:00:00 408.3 3 53 1030 13.06666667 49.866606667 8172 8426 0 3 53 18.1 44.25 12298 7658 songtaew songtaew
9 0 0 0 1 0 work none h-w-h amP 8:18:00 281.3 3 32 8 14 50.25 7173 3702 0 3 32 10.58333333 53.13333333 3782 3478 metro metro
10 0 0 0 1 0 work none h-w-h amP 8:48:00 534.6 2 43 44 6.933333333 33.21666667 3045 5328 0 2 43 10.75 31.7 4308 3038 metro metro
11 0 0 0 1 0 work none h-w-h amP 9:00:00 579 2 26 28 8.183333333 19.55 3070 1818 0 2 26 5.983333333 14.73333333 1742 1757 metro metro
12 0 0 0 1 0 work none h-w-h amP 10:00:00 388.1 1 4 70 2.45 10.1 839 838 0 1 4 3.366666667 10.35 893 838 metro metro
13 0 0 0 1 0 work none h-w-h amP 9:06:00 579 2 4 8 4.7 23.45 2067 1931 0 2 4 5.466666667 23.38333333 2121 1931 metro metro
14 0 0 0 1 0 work none h-w-h amP 9:00:00 579 2 56 1026 12.56666667 55.96666667 4406 4489 0 2 56 14.9  55.13333333 5533 4406 metro metro
15 0 0 0 1 0 work none h-w-h amP 7:54:00 501.7 1 56 8 4.483333333 22.3 1776 1828 0 1 56 4.45  22.08333333 1776 1828 metro metro
16 0 0 0 1 0 work none h-w-h amP 9:30:00 ©018.6 1 56 4 2.2 5.533333333 511 449 0 1 56 1.066666667 5.433333333 456 449 walk walk
17 0 0 0 1 0 work none h-w-h amP 8:54:00 579 2 4 33 8.25 14.1 3210 1104 0 2 4 3.906660667 14.03333333 1104 1104 metro metro
18 0 0 0 1 0 work none h-w-h amP 8:42:00 408.9 1 24 43 5.75 17.4 1738 1342 0 1 24 7.616666667 17.2 2861 1342 mcTaxi mcTaxi
19 0 0 0 1 0 work none h-w-h amP 9:54:00 389.3 1 34 1037 9.733333333 49.28333333 4729 4224 0 1 34 8.216666667 45.23333333 3990 3900 metro metro
20 0 0 0 1 0 work none h-w-h amP 8:36:00 408.9 1 50 43 7.233333333 32.46666667 1976 2362 0 1 50 8.716666667 35.36666667 4666 2074 metro metro
21 0 0 0 1 0 work none h-w-h amP 9:06:00 579 2 6 5 8.016666667 27.81666667 2037 1706 0 2 6 6.066666667 30.3 1925 1730 mcTaxi mcTaxi
22 0 0 0 1 0 work none h-w-h amP 9:36:00 ©18.6 1 28 06 7.35 22.716606667 1915 1935 0 1 28 10.33333333 24 3322 2172 metro metro
23 0 0 0 1 0 work none h-w-h amP 8:54:00 579 2 14 1017 6.35 24.18333333 2107 2465 0 2 14 8.55 30.08333333 3383 3727 metro metro
24 0 0 0 1 0 work none h-w-h amP 9:24:00 ©676.6 2 53 51 11.03333333 37.53333333 4280 4380 0 2 53 9.866666667 27.83333333 3864 4430 car car
25 0 0 0 1 0 work none h-w-h amP 9:36:00 618.6 1 73 1026 6.116666667 21.6 1814 1757 0 1 73 6.583333333 21.56666667 2008 1757 metro metro
26 0 0 0 1 0 work none h-w-h amP 8:24:00 290.8 1 53 44 2.933333333 21.71666667 1164 1722 0 1 53 5.533333333 19.51666667 2378 1502 metro metro
27 0 0 0 1 0 work none h-w-h amP 8:06:00 408.3 3 68 1014 19.36666667 47.7 9786 12736 n N £e AN TeRnRnan annnn aeen AOAAAN oot e
28 0 0 0 1 0 work none h-w-h amP 8:18:00 281.3 3 33 1014 13.53333333 44.26666667 7701 12809 . . N
29 0 0 0 1 0 work none h-w-h amP 7:36:00 564.3 1 53 44 2,933333333 21.71666667 1164 1722 FEE Example for the flrSt 30 populatlon in the database
30 0 0 0 1 0 work none h-w-h amP 8:36:00 408.9 1 30 21 4.55 17.63333333 1461 1733
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(Railway Demand Forecast Model)

[11]]

OUTPUT PLANFILE FOR MATSIM (TRANSFORM FROM GENERATED ACTIVITY SHCEDULE DATA)

fq;‘

<population>
<person id="1">
<plan>
<act type="home"” x="5.0" y="8.0" end_time="08:00:00" />
<leg mode="car"” />
<act type="work"” x="1500.0" y="890.0" end_time="17:30:00" />
<leg mode="car" />
<act type="home"” x="5.0" y="8.0" />
</plan>
</person>
<person id="2">
</person>
</population>

Notes: Residences in the study area: 114,224 persons
Type : activities ,
Mode - traveling modes External Population: 80,000 persons (only those traveling by metro)
X : x coordinate
y : y coordinate

end_time : activity end time

A
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- WORLD POP
H3 (UBER) % (Total Population)
HEXBIN MAP ‘ fip gy Area .
BouRda Marginal
| y
& 2 Distribution
Total Population oS ‘
B VT E: Sampling
- ,~ ACTIVITY SIMULATION
& N Distribution H
! (MATsim)
(Residence Population) = l—______________________________: __________ ‘\ ‘
LOC: H3 ID and X,Y 1D: XXXX | . ) 1 \
Tandor ’ I Activity Pattern Generation Model (AP) 1 ~
LOC: H3 ID and X,Y : Multinomial : \\~
Gender 1 L 1 --——--~
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(Railway Demand Forecast Model)
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REVIEW OF MATsim Processes

/
initial . 10 [
- —— -
;J 0

« For each iteration, the Replanning process will suggest the best-modified schedule (schedule with the best
score) and keep it in the agents’ memory.

Avg. score

4] 50 100 150 200 250 300 350 400 450 500
Iteration

« Replanning in MATsim will change “"mode”, “travel time (activity location), and “route”.

« The overall process will be stopped after converging (average score)

* Hence, the output schedule will be the best suggests after modified from several iterations.

« The final schedule and link volume (car and passengers) will be validated with the survey data.

« Scoring and Replanning will be manually adjusted (as needed), then model execution will be run again

1o

"
A M-MAP2 | EC.01
& &3
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SCORING

. = use in this project

N—1 N—1
Splan — Z Sact,q + z Strav,mode(q)
q=0 q=0

Sact,q — Sdur,q + Slate.ar,q

Strav,q — Cmode(q) + ,Btrav,mode(q) ) ttrav,q + ,Bm ) Aan

A
A (o M-MAP2 | EC.01
&
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(Railway Demand Forecast Model)

SCORING

. = use in this project

Sact,q — Sdur,q + Slate.ar,q

Sdur,q = Baur- ttyp,q ) ln(tdur.q/t{],q)

Sdur,q is the utility of performing activity g, where opening times of activity locations are considered.
tdur,q Is the performed activity duration, Bdur is marginal utility of time as a resource (same value for all

activities), and tl}.q is the duration when utility starts to be positive.

S _ B late.ar ’ (tsturt,q o tlatest,ur,t;)! If tstart,q = tiutest.m:q
late.ar,q

B 0, else

SlatE.anq specifies the late arrival penalty, where tsta’rt.q is the activity g startine time and
tlatest,ar,q is the latest possible penalty-free activity starting time (for example, the starting time of the office

core hours, an cpera or theater performance).

an M-MAP2 | EC.01
QL
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REPLANNING
0.2 ReRoute
Innovation
0.1 TimeAllocationMutator
0.1 ChangeSingleTripMode
plan

0.7 SelectExpBeta Selection

Note: 0.2,0.1,0.1,0.7 is the initial weight set up as default (recommended by the guide line) for the replanning processing

,»’"\\ = M-MAP2 | EC.01
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MATSIim Program

0410200743)
You are using Java varsion
ava Locaton:

Confgeration fi:

Output Dirsciory:

Mermory: 1024 | M8

and its file structure

oo [

open_ || Dt

Model Configuration File

QUIPUE = ¢+ = s = s = s = s = = s =g

“.Z Basexml

".Z Base_Alt1.xml

“.Z mode-vehiclesxml

".Z networkxml

“.Z network_new.xml|

".Z populationAllv4.xml

“.Z transitSchedule_NOSRTv2.xml
".Z transitVehicle.xml

& transitVehicle_NOSRT xml

ITERS
tmp
B logfile.log
D logfileWarningsErrors.log
D modestats.txt
D output_allVehiclesxml.gz
ﬂ output_configxml
ﬂ output_config_reduced xml
D output_counts.xml.gz
D output_eventsxml.gz
D output_facilitiesxml.gz
D output_householdsxml.gz
D output_legs.csv.gz
D output_network.xml.gz
D output_persons.csv.gz
D output_plansxml.gz
D output_transitSchedulexml.gz
D output_transitVehiclesxml.gz
D output_trips.csv.gz
D output_vehiclesxml.gz
D ph_modestats.txt
D pkm_modestats.txt
[l scorestats.txt
D stopwatch.txt

D traveldistancestats.txt

/7/2023 10:30 AM

5/6/2023 11:37 PM

5/7/2023 12:29 AM

5/7/2023 1229 AM

5/7/2023 1228 AM

5/7/2023 12:29 AM

5/7/2023 1229 AM

5/1/2023 12:29 AM

5/7/2023 1229 AM

5/1/2023 12:28 AM

5/7/2023 1229 AM

/7/2023 12:29 AM

5/7/2023 1228 AM

5/7/2023 12:29 AM

5/7/2023 1229 AM

5/7/2023 1229 AM

5/7/2023 12:29 AM

5/7/2023 1229 AM

5/1/2023 12:28 AM

5/7/2023 1229 AM

/7/2023 12:28 AM

5/7/2023 1228 AM

/7/2023 12:28 AM

5/7/2023 1228 AM

5/7/2023 12:28 AM

File folder

File folder

Text Document

Text Document

Text Document

GZ File

XML File

XML File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

GZ File

Text Document

Text Document

Text Document

Text Document

Text Document
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config.xml

Q{ ChUsers\Admins\Desktopimatsim-13.0\examples\pt-simple\configxml - Notepad++ — *
File Edit 5Search View Encoding Language Settings Tools Macre Run  Plugins  Window I + v X
sHHREERLE| sMkioe | ax BEI 1 EFEERAa®| &I BE
Eacommxmlml

1 <?xml version="1.0" ?> -
2 <!DOCTYPE config SYSTEM "http://www.matsim.org/files/dtd/config v2.dtd">
3 <config>

4

& —| <module name="global":>

& <param name="randomSeed" valus="4711" />

7 <param name="coordinateSystem" wvalus="gk3" />

8 + </module>

S

10 Eﬂ <module name="network":>

11 <param name="inputNetworkFile" wva =

12 + </module>

13

14 Eﬂ <module name="plans">

15 <param name="inpuntPlansFile" wvalue="population.xml" />

16 - </modules

Eﬂ <module name="transit":>
<param name="nseTransit" value="true" />

0 <param name="transitScheduleFile" wvalue="transitschedunle.xml" />

<param name="vehiclesFile" valus="transitVehicles.xml" />
<param name="transitModes" valus="pt" />
= </module>

(1 SR R

Eﬂ <module name="TimeAllocationMuntator":>
<param name="mutationRange" wvalu
- </modules>

"J200.0"/ >

-1 m

w o
{11
LLr

<module name="controler">

0 <param name="firstIteration" walus="0" />
31 <param name="lastIteration" wvalus="0" />
32 <param name="eventsFileFormat" valus="xml" />
=5 <param name="writeEventsInterval" wvalus="1" />
34 <param name="writePlansInterval" wvalus="50" />
35 + </module>
36
31 o <module name="gsim"> v

< >

eXtensible Markup Language file length: 4,093 lines: 121 Ln:1 Col:1 Pos:1 Unix (LF) UTF-8 INS
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network.xml

Q{ Ch\Users\AdminstDesktopimatsim-13.0hexamplesipt-simplenetwork.xml - Motepad++

File Edit Search View Encoding Language Settings Tools Macre Run Plugins  Window 7
cHHEELE| i BBy BEE ST EEERRe® 0EDEE
Eﬂnawumxmﬁﬂl

<?xml wversion="1.0" encoding="utf-8"7?>

2 <IDOCTYPE network SYSTEM "http://matsim.ocrg/files/dtd/network vl.dcd">
3 %{:netwurk}

i —|<nodes>

5 <node x="0.0" y="0.0" id="1" />

& <node x="10.0" y="0.0" id="2" />

<node ®x="20.0" y="0.0" id="3" />
<node ®x="2000.0" yw="0.0" id="4" [>
<node ®x="2010.0" v="0.0" id="5" />
10 <node ®x="2020.0" v="0.0" id="&" /=
11 —</nodess

o

13 |:—:|¢:lin]-:5 capperiod="10:00:00">

14 £link id="1-2" modez="pt" permlansz="1" capacity="2000" freespesd="22" length="10" to="2" from="1"/>
15 <link id="2-3" modes="pt" permlanes="1" capacity="2000" freespeed="22" length="10" to="3" from="2"/=
16 link id="3-4" modes="pt" permlanses="1" capacity="2000" freespesd="22" length="1980" to="4" from="3"/>

17 <link id="4-5" modes="pt" permlanses="1" capacity="2000" freespesd="22" length="10" to="5" from="4"/>
<link id="5-6" modesz="pt" permlanesz="1" capacity="2000" freespeed="22" length="10" to="6&" from="5"/>
oS linkss

L fmetworks

ST T 8

| S T S R P
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population.xml

l;'[' ChUsers\Admins\Desktopmatsim-13.0\examples'pt-simple\pepulation xml - Notepad++
File Edit Search View Enceding Language Settings Teols Macre Run  Plugins  Window 7

cHHEEGE| sHbDoc|iay 23 EBEE 1 ERERRe® | @mDBE

| population xml E3 |

<?xml version="1.0" encoding="utf-8"?-

2 £!DOCTYPE plans SYSTEM "http://www.matsim.org/files/dtd/plans v4.dcd">
3 <plans>

- <person employed="no" age="12" id="1">

I — <plan selected="yes">

] <act end time="05:01:00" y="10" x="0" type="home" />

<leg mode="pt"/>

<act end time="12:35:00" y="10" x="2015" type="home"/>
- </plans
- < /person
Lz /planss

(¥ = = |

B3 =
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transitschedule.xml

Q[’ ChUsers\Adminsh\Desktop\matsim-13.0\examples\pt-simple\transitschedulexml - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7
cHHERERLRE s GB|oc %y @ BEE ST EFERHa® &N BB
EalmnﬂsdmdMBmﬂlﬂl

k?xml wversion="1.0" encoding="UTF-8"7?>

<!DOCTYPE transitSchedule SYSTEM "http://www.matsim.org/files/dtd/transitSchedule vl.dcd">
Hl<transitSchedules
Fl<transitStops>

<gtopFacility id="192" x="05" y="0" linkRefId="1-2"/>

<stopFacilitcy id="293" x="13" "O0" linkRefId="2-3"/>
linkRefId="4-5"/>

LAY ST o6 I

<stopFacility id="495" x="2005" y="0"

=1 &

8 <3topFacility id="596" =x="2015" y="0" linkRefId="5-6"/>

] </transitStops>

10 [H<transitLine id="gelb":>

1 =] <transitRoute i ="gelb 1">
<transportMode>pt</transportMode>

13 — <routeProfileX

<stop refld="192" departure0ffset="00:00:00" arrivalOff=set="00:00:00" awaitDeparture="true"/>
<gtop refId="293" departure0ffset="00:00:30" arrivalOffset="00:00:30" awaitDeparture="trme"/>
<gtop refId="495" departure0ffset="00:30:00" arrivalOffset="00:30:00" awaitDeparture="trme"/>
<stop refId="556" departurelffset="00:30:30" valOffset="00:30:30" awaitDeparture="trme"/:

<frouteProfile>

<route>

0 <link refId="1-2"/=

<link refId="2-3"/:>

22 <link refId="3-4"/>
23 <link refId="4-5"/>
24 <link refId="5-6"/>
s - </routex>

26 [H <departuress

<departure id="1000" departureTime="05:05:00" wehicleRefId="1000"/>
— </departures>
</transitRoute>
+</transitline>
LeftransitSchedule

w
T

[FERN OV I o8 ]

[n]

[
k= O




[11]]

transitVehicles.xml

I._E{ *ChUsers\ Admins\Desktoptmatsim-13.0\examples\ pt-simple\transitVehicles.xml - Notepad++

File Edit 5Search View Encoding Language Settings Tools Macre Run Plugine  Window 7
' = [T = 3| = = = T
.:?H[@ @@@|*ﬁ®|@c|ﬂbﬂ| 2 "3|'-':|:=£ = 1 ==.-=|-=—'||EB|—| _ ||E||E||I|E
[&] transitVehicles xml E3 |
k?xml version="1.0" encoding="UTF-8"7?>
cyehicleDefinitions xmlnz="http://www.matsim.org/files/dtd" xmlnz:xzi="http://www.w3.o0rg/2001/¥MLSchema-instance"
E%xsi:schemaiucatiuz=“http:ffwww.matsim.crgffilesfdtd http: //www.matsim.org/files/dtd/vehicleDefinitions vi.0.xsd">

<vehicleType id="1">
<description>pt</description:

[ TS =S T U5 R ]

Eﬂ <capacity>
<geats persons="50"/>

-] o

<gtandingRoom persons="100"/>
<focapacity>
10 <length meter="12"/>
1] < /vehicleTypes
<wyehicle id="1000" type="1"/>
Lo /vehiclelDefinitions:

[T =]
T

I
[% S L R O R

}
A
A

g‘

.
\
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(Railway Demand Forecast Model)
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ACTIVITY PATTERNS

Notes:

The activity patterns of the population were adjusted based on
the MATSIM simulation. The schedule will be different from

W VODEL g SURVEY those generated in the “Schedule Generation” Step present in the

70.00% ) .
prior slides.

50.00% |——h |:h—'l.l'l.l'—h:|'
h---w------ | --0--h* (h-w-o0-h)
% 40.00% |
g 30.00% --0------ |__h {h_ﬂ_h)
| | --0--h* (h-o0-0-h)
20.00% | |——'|.."J——h* h-0-w- h)
10.00% I I | |“5‘—|‘-|341 h-o-s- h:l
I |
- i= = 3 I — |--h (h-s-h)
HWOH HSOH HOOH HOSH HOWH |——D——|’I* (h—S—D—h}
%%; @:53 M-MAP2 | EC.01
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(Railway Demand Forecast Model)

[11]]

m Survey ® Model

Work: =
ACTIVITY DURATIONS (Hours) "
40.00%
Survey Model e
Activity Average SD Average SD e I I LiLm I :
0.00% LB - LA M . —
Work 5.86 3.03 5.00 2.40 JEC I S I AN ) @ EIR IR I
School 4.12 2.15 2.68 0.69 Actw\tyDurahon(Hour)
Other 2.14 2.16 3.73 4.59 I
School: “*
Notes: o
40.00%
School activity duration from the output plan file 3000%
(generated from MATSIM simulation) is lesser than the survey. It e ‘ “ ‘
10.00%
found that patterns generated for the MATSIM for school trips b0 | 1

D«, P P P P D AR q,‘%qﬁ Y P P e D
'\ NN

are mostly involved with “Other” trip activities.

Activity Duration (Hour)

m Survey m Model

Other: -

80.00%
70.00%
60.00%
50.00%

40.00%

30.00%
20.00%
10.00% II
0.00% I I -

N’L"Jk"zb’\‘b%@

o7 N A2 W G @ AR @.\“N@C’s‘*és@é

WY RET R R NI
Activity Duration (Hour)

:cn-i M-MAP2 | EC.01 n
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(Railway Demand Forecast Model)
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ACTIVITY START TIME (START TIME TO GO TO WORK FROM HOME)

B Mobile Data | Model Data

40.00% Notes:

35.00% Activity start times were caught up from the simulation and
30.00% compared with both mobile data and survey data.

25.00%

20.00%

15.00%

10.00% |
5.00% |
000% — - n_u_ NI I§§ ||

1 2 3 4 5 6 7 8

|

I

|

€ si I I I I

(|| I

|

O NNE NN NN NOE mms oM M . . .

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

P 3_‘3‘3 M-MAP2 | EC.01 72
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(Railway Demand Forecast Model)

TRIP LENGTH DISTRIBUTION FOR WORK

% Frequency

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

‘mmll.l.l | L
6 10 14 18 22

[l Mobile Data Survey Data | Model

26 30 34 38 42 46 50 54 58

Distance (Km.)

Notes:

Survey, Simulation (model), and Mobile Data results were

comparable for trip length distribution for work.

M-MAP2 | EC.01

73
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(Railway Demand Forecast Model)

W model g survey
60.00%

I~ Statistic in 2019 74,901 75,427 150,328
Model 76,805 73,825 150,630
40.00%
30.00%
I — = [ .
bus

Statistic in 2019 21,069 22,540 26,429 27,164 27,403 25,723 150,328

10.00%

0.00% Model 42,146 33,763 23,055 28,312 11,604 11,750 150,630

mcTaxi metro walk

A
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(Railway Demand Forecast Model)

(111

Stravq — Cmode(q) + ,Btrcw ;mode(q) ° Leravw q'+ ,Bm Amq

Notes:

Testing the Policy which increasing the marginalUtilityOfTraveling for the private mode (for example the area pricing or cost of

traveling by private vehicle).

Notes:

0.2 ReRoute

Innovation Setting MATSim to Consider only Reroute (0.4) and
0.1 TimeAllocationMutator

0.1 ChangeSingleTripMode ChangeSingleTripMode (0.6) for the Replanning processes.

0.7 SelectExpBeta Selection

,ﬁ\ 24 M-MAP2 | EC.01
& & |
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Summary Statistic

ABM Results Summary

- re L
mode shares > Mode Share vs. Iteration NOteS.
By iteration For all modes in modestats.xt
o os —— s Graph compares results for each iteration.
W ocar —&— car
meTaxi W mcTaxi 0.6 —#— mcTaxi
10.9% W metro —e— metro
. SOngtasw =& songtasw
W o= o4 —— taui
B waik o walk
02
—
a /
1 2 z 4 H
Passenger-hours traveled per mode > Passenger-kilometers traveled per mode
For all modes in modestats.txt For all modes in modestats.txt
W walk wsit e B owalk
B vl _travel | =t
W taxi_wsit W e
W taxi_travel 2 B mcTaxi
B stageActivity_wait ’ B r Score statistics i Leg travel distance statistics $ Trip travel distance statistics
W scageActivity travel by iteration avg. Average Leg distance svg. Averags Trip distance
W prwaic .
W prravel 2
WM mcTaxi_wait Ve AVG &000 .————-.-""_—‘____'_'____-.
W mcTaxi_travel [t} avg. BEST 2000
B = wait 1.5 —e— avg. EXECUTED
B car_travel == =vg. WORST ]
100 1500 A0
1M
1000
-200 2000
0.5M 500
-300 5 5
1T 2 3 4 &5 1 2 3 4 5 2z 3 4 5

©-
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Maps Etc

Origin - Destination for ABM Pilot Study Location
Total origins/destinations by zone

Bang Kruai

Bangkok

0/D Summary 3D Height: 175

o Rt
Hex Radius: 250

Origin - Destination for ABM Pilot Study Location
Total origins/destinations by zone

Bang Krua

Bangkok

0/D Summary 3D Height: 175
— —

Hex Radius: 250

o

o
-~

L+

Notes:

Presenting the Number of Origin-
Destination Trips in Each Zone from the

Model

=
A
A
\

2

éﬁa
&
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(Railway Demand Forecast Model)
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