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ﬁ.lnammdﬁu@dlum.ﬂl 2 suuu ru nisisausa UssnAuisassaus (Brands, Romph, and Cook, 2014) Bao=rilausn

SHIWSNUUS/SNINSEUBURNUS-UUVUAIENS1SIU=" Ussiumsiiitami ia-UussioumsiUasustiuumsimun e
dInaws oS (scale parameter) lunuusnaos nested UsulsauuinasemsidensUiuumsiaung
Logit madel riu 1 SanneaowiltiiasuduiusTudngn:

Nest lunuunasemsidengUiuumsiaurn e’
wuiasdilawnsnrFgensn miAkisusnusiou Usulswiwuiruressniumuudao
ulennesanaola®

* VWL HCA 9100ASITIS M-M8ap2 Blueprint
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nuoAniunisUsuUsaiuudnaey $

ffonu=tha N JICA* ia=ponuIRUvoIRUSnET™ swasduanv-Usulss
uuaass=uUvUEIansIsrulLaLIsn Usudsanuuinasas=uuvudsansisnulRanuisnainsHidu
SinsrHAsedoluilé” so8oludl
usrasiliawsndins:rmsilasusuiuu IUUF13939:-0NASIIFUNSIUGgUSUIUUVOIGRIBSNEoU
voutnisndouunnalUs=uuvudiansisnidd misne:  uaRalus:uuvudiansisnu: Ineinisnagouncudaulofusimi
TarnisusudnlneansTAsmuniEanau® STAURTNY Tr'ia:ﬁaquﬁnssun1S|U%U§Unuumsw_1uma {Modal
shift) IinnsAaa

VBT I JICA 9IIASINIS M-Mao2 Biuspmnt

Model Structure
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Proposed Model Structure $

Main Model Intercity Railway Passenger Airport Passenger
Terminal Access Model Access Model
Production
Passenger Data Passenger Data
Distribution
Distribution Diskribnilion
e Modal Spiit
Modal Spiit Modai Spiit
Railway Route
Assignment

Passenger by railway link

Proposed Model Structure $

® Trip generation

® Using calegory analysis by (1) vehicle availability, (2) age group, (3) trip purpose, and (4) income.

1.  Household vehicle availability:
® 0 vehicle

3. Trip purpose
® Home-based work

| |
1+ motoreycle ® Home-hased education

| |
toar ® Home-based others
| | cars
= ® Non-Home-based
2. fosgrou 4.  Income
® Adults (age between greater than 24 and 60) focus on a work ¥ finocontnuous varkiis
trip purpose

® Elders (age 60+)

B Students (age between 5 and 24) focus on an educational
trip

eb&
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Proposed Model Structure $

® Trip matrices for each models

Adults (25 to 59) Elders (60+) Teenagers [<= 24)
HBW HBE HBO | NHB HBW HBO | NHB H HBW HBE | HBO | NHB
Available
Trip Generation, Trp
! 0 Vehicle
Distribution and Modal: =T |
+ Motorcycle
Split
1 Car [
24 Cars | |
16 Groups 12 Groups 16 Groups
Tolal 44 Groups
Multiple Access/Egress
Access/Tgress mode
Assignment
Walk Remark:
Railway Route HBW = Home-based work
Assignment Mowreydle e HBE = Home-based education
Feader HBO = Home-based others
Car NHB = Non-homea-based
4 Groups

Proposed Model Structure $

® Trip distribution
Using gravity models by vehicle availability, age group, and
trip purpose.

® Modal split Total OD Matrnix

Two steps split: Split by distance, age group, and trip purpose

® Motorized vs. Non-Motorized Split Walk / - :
) Motorized Trips
O Fixed the non-motorized share (walk and bicycle) Bike
based on distance, trip purpose and age
® Motorized Modal Split
© Split by a mixed logit model to avoid the IIA property Rail Bus Car Motorcycle
of multinomial logit model
© For rail choice, consider the log-sum of station By a mixed logit model with normal distribution random pararmeters

access lime from the access/egress modes

ebo
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Proposed Model Structure

B Example of the Japan Motorized vs. Non-Motorized Split

& _

0 3 3 9 12 15 o

J—RAGERE (km)

3 13 9 12 5

J—REM (km)

,, pEE , pEx , EE
g - 2 A e
—nsm == N\ SEEe=
— i e MERLE_#EER
HiW or WtH HtS or StH Home to Private
os na o4
o [+] 53
o T (1] o0 -
2 3 9 12 15 o 3 B :} 2 15 o 3 L3 9 75 15
V—WEERE (km) V—oMER (km) J—MEERE (km)
4 5}@¥ FOERLE_FEN 1ﬂﬁ@¥
w—t - — RN g
as =—IONRLEMRAN. o, | ——— Red: 64 y.o. or less
os TR E T Basincss Blue: 65-74 y.o. {or 65+ if there is no green line)
ot o4 Pl
Based Private related trip Green: 75 y.o. or more

Y axis: share of non-motorized mode

X axis: distance (km)

Sovwea: Raifway Master Plan Model for Tokyo Metropolitan Ares, 2016

3, &

=

Proposed Model Structure

Motorized Modal Split Model

. exp(V;)

Captive ;) —————
P S exp (V)

P, = Captive; + (1 — Z
j=1

Wy = Z(gk - Xir)

k

Where:

P; = Probability of choosing mode i

V;= utility of using mode i

Captive; = captive of made

1 = Number of transport modes: 4 (rail, bus, car, and motoreycle)
6= k™ utility parameter

Xije= k™ utility variable of mode i

e
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Proposed Model Structure

Motorized Modal Split Model

& _

Travel Cost (Baht)

Model Variables
Variables Detail
ASC Alternative specific constant for each mode. Car as reference
Rail: rail fare
Bus: bus fare

Car: VO (fuel, maintenance) + toll fee
Maotorcycle: VO (fuel, maintenance)

Travel Time (Minute)

Rail: boarding + transfer + waiting time
Bus: boarding + waiting + access/egress to bus stop time

Car and motoreycla: driving + parking time

Station Access Time (Minute)

(Rail only) Tha log-sum of access time of access/egress modes

Parking Fee {Baht)

Short Trip Dummy

(Car and Motorcycle) Parking fee

(Car and Motorcycle) 1 for OD with distance less than X km*, 0 otherwise;

*Distance will be defined after data analysis

Proposed Model Structure

Station Access Model

__emp()
P .
27-1 exp (V)

Vi = z(ak * Xir)
k

Where:

P;= probability of selecting mode i
VE: Utility of selecting mode i

4 (walk, motorcycle taxi, feeder and car)
.= k™ utility parameter
X”{ = k™ utility variable of mode i

Calculate the share of mode used for railway station

access from walk, motorcycle taxi, feeder and car

& _

Model Variables
Variables Detail
ASC Alternative specific constant for each mode. Car as reference
Non-Motorized (Walk only)

Traval Time (Minuta)

Walk: walking time betwsaen origin or destination to station

N= Number of transport access/egrass modes:

Motorized Travel
Time (Minute)

(Motorcycle taxi, feader, car)

Motorcycle taxi: travel time and waiting time between origin or
destination to station

Feeder: travel time and waiting tirme between origin or
destination to station, access/agress time 1o station included
Car: travel time between origin or destination to station, parking
time included

Travel Cost (Baht)

Total cost spent between origin or destination to station

obc
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Proposed Model Structure $

Railway Route Assignment

B Using multi-access/egress and multi-path assignment by:
Step 1: Identify candidate stations for access (first boarding) and egress (last alighting)

Step 2: Identify feasible paths between all pairs of station candidates.

Station candidate S1atch candidace
idantification, identfication,
@.p. search radus &g ssarch mdius Lopands

ApCee/Egress madas:
Vizk
L
Foadar - --ncemmme

Oirigin e

Candicate stationa [}

Canddans pang —

Origin‘demination

Proposed Model Structure $

Railway Route Assignment

® Features to identify candidate stations (features can be combined)
I Search radius between origin/destination and station
1. Minimum number of stations to be included in the candidate set
ll. Stipulate the stations featuring particular rail modes must be included in each candidate set
V. Specify a list of stations which should be part of every candidate sat

V.  Stipulate the certain station types must feature in the candidate set (usually set up “park-and-ride™ and/or
“Kiss-and-ride”)

OFigin

Station candidate
idantifeotion,

2. saorch rmdive

e
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Proposed Model Structure $

Railway Route Assignment

¥ Stop 3: Station choice
" Optimal model: assumes all passengers board at the station which results in the lowest cost of travel
" Logit Model: allocates a proportion of passenger demand to each access candidate as follows:
_exp()
—ym
T e (V)

l’;‘ =ﬁtlnf—

5

Whera:

PS = probability of selecting station 5

l’;- = ufility of selecting station s

J=accessoregresslink f; J=1,2..n

a = access link by access mode: walk, motorcycle taxi, feeder and car

,Sm Ta = coefficient and access time by access mode: walk, motorcycle taxi, feeder and car

Proposed Model Structure $

Railway Route Assignment

® Step 4: Railway route choice
exp(V;)

i = m
' exp(V;
ZJ A P( ‘T) P[- = probability of selecting route 1

Vi = Zu)'k . Cik) V= utility of selecting route i
= J =candidate routes j; j=1,2,., 1

Whera:

ﬁk= k™" parameter
Cije = k™ vanable of route i

Cipo = P1Ty +BSTo + BaTa + BuF Where:
ﬁl, Tl = coefficient and waiting time
ﬁf, TZ = coefficient for passenger V/C ratio p and in-vehicle time
B3, T5 = coefiicient and transfer time by transfer time
ﬁ4,F = coofficient and faro

@Mno
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Proposed Model Structure $

Generalized cost to compute station choice and railway route choice

Variables Detail

T., n» Accass time (Minutes) Travel tima from origin to station, ﬁm {will be estimated from survey data)

T,,, Egress time (Minutes) Travel lime from station Lo destination, ﬁn (will be estimated from survey dala)

T:L , Waiting time (Minutes) Waiting time for rail, half of rail headway, ﬁ 1 (will be estimated from survey data)

el
T, In-vehicle time (Minutes) | Travel time in rail from station to station, [}é (will be estimated from survey data)

Transfer time between stations along the route {including both horizontal and vertical distance):
T-‘; , Transfer time (Minutes) - Horizontal transfer factor, ﬁ 31 (will be estimated from survey data)

~Vertical transfer factor, 531: (will be estimatad from survey data)

T 4, Fare (Baht) Fare for rail use, ﬁ4 = percaived value of time (will be estimated from survey data)

Proposed Model Structure $

® Capacity Restraint for Railway Route Assignment

¥ Using volume average assignment technique and crowding function to represent the crowded transit services by increase in-vehicie
time.

" The passenger V/C ratio:

Crowding function

L
0<L< Cseated
V,:’C - Cseated

L"C\“ﬂ ec
1.0 + seated

LS Cenn

= Msenated
C:‘ru_sh - Csrfn'.t ed
Where:

L= Load on a transit line

Csem eds Ccr'ux.’f Seated capacity and crush capacity

® The passenger V/C ratio is transformed to @ and use to scale the in-vehicle time.

For exampla, if the VW/C ratio is 2.0, then v is 0.75. So, the generalized cost fi; = (14+0.758)= B; » time,
where [ = waiting time, in-vehicle time and transfer time

Source: OtTransit: Uses and Functions, Verch and Cook, 2071
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Proposed Model Structure

® Transport Hub (Airport, Railway Station) Access Model

" Intercity Railway Passenger Terminal Access Model
® Airport Passenger Access Model

1. Production
B Use the passenger data from airport survey or intercity railway survey for generation and attraction
2. Distribution
= Apply growth rate model for OD distribution from the survey
3. Modal split model and station access/egress model
® Using the mixed logit model same as the main model
® Some new variable(s) may be included: airport or station specific dummy
4. Railway route assignment

® Combine the matrix of transport hubs with the that of the main model, and then perform the multi-
access/egress and multi-path assignment

& _

Study Area and Zoning

oo
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Study Area $

Study Area - A
® Bangkok
® Nakhon Pathom
® Nonthaburi
® Pathum Thani
® Samut Sakhon
B Samut Prakan

® Some parts of Phra
Nakhon Si Ayutthaya
and Chachoengsao

Proposed Traffic Analysis Zone

"TAZ

B About 37 TAZs in eBUM have more than 1 station in the same zone

warchaven

= Peachie T

et

Pkttt |

Traffic Analysis Zones in e-BUM Mode!

@enen
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§ Proposed Traffic Analysis Zone

Traffic Analysis
Zones in M-Map2
Moded 1 HA NASHM 51 ATUTTRATA
SARILT PRAEAN
SAMLT SAXHON
EXTEANAL AREA
Legend
[ provINGE
[ smuny ares
TAZ
B eenicrox
Bl c+rcroencsan
D] veamnon patHOM
NONTHABURI
PATHUM THANI
B wvurThave
Bl I samuT PRAKEN
3}; P L B 5ot sareon
S L Dt B .,i"f.:"-'c S Lt v
2
=

§ Proposed Traffic Analysis Zone

Attribute table of 37 TAZs need to separate

W _ZDME NO DS FOME TNE _MEV X [ o PROV HAME ol
881850 12 1520823.25|BANGKOK HRA NAKHON
3 GozsEa 46 1521131 18[BANGRDR PHRA HAKHON
35| eeseasssl  15S1IBBE[BANGKON HARG AT RO
43 56012672 152184228 BANGROY BANGROR Ol
7 BE0868 31 1514723 T3[RANGKOK THON BURI
7] 807741 35 1523745 07[BANGKOK HEYATRAI
31 665768 03] 1520525 B3 RANGKOK RATCHATHEW
=5, BANGROR PATHUM WAN
Jz5|  ob46es|  15iEsedsElBANGROK SATHON
04 BGERIT 05|  1514391.28[BANGKOK AN NAYYA
278 Ge4d71 52 1SiETER24[BANGKOK Bane SUE
ﬁ GT1E0 5[ 1530327.36(HANGKOK [CHATUCH &
T SBEZ3 56| 1530557 E4|BANGKOK |CHATUCH A
305 BT16% 12 1531532 3B ANGROX JcHATUCH &
334 a730E3 B4 151825 1| R ANGKOK DON WUE AN
253185057 85 BT2445 54 1574085 04| BANGROK BANG KHE
RN 270 675047 4 1532718 24[B ANGK DK |BARG “HE
2 203802456 405 3 [BANG RHE
| G57E5434 45 TTITZ 3 1508057.17|BANGKOR BUCHE KUY
504 8123159 1522733 18BANGKOK |SAFHAN SUNG
il S24) TG 5] A5Z4160.03| BANGE 0K [V NG THONGLANG
14 &19| 74360 55| 08[BANGRDR  [BAnG nA
46 €51 56659 1516964.17|BANGR 0% HLONG TOEl
705 1572464, 14[BANGKOK T DAENG
iE 585 B3 151116803 BANGROK RAT BURANA
Bl 55605 59 IEBEA 44| BANGROK HASH CH AROEN
E70 75| Ga5567 77| 1514T5371[BANGEDR  [NDNG KHAEW
512 65081833  1506289.53[BANGKOK BANG KHUN THIAN
% oeg| BTETH | 150904254|SAMUT PRAKAN [MUE ANG SAMUT FRAKAN
7] 77} BTZT72 69| 1504405 28] S ANUT PRAKAN I 3 SAMUT PRAAN
7. 579 7500 5] 1502040 BE]S AN UT PRARAN |1 UE NG SANUT FRAKAN
112 1130 563603.73  1522598.7 | |NCNTHABURI G NOH ]
1 TI31 56483853 1532544 7[NONTHABURI G NONTH AE LR
135: 1158] HONTHABURI AK KRET
11E7] 17 887702 07 1 BE[NONTHABLRI  |PAK KRET
1256 120 | 7545 54 V553673 22| PATALM TRANT [RALONG LUANG
1745 Tis4] GAE0E0 45| 1503352 15|5ANUT SAKHCHN [WUEAHG SAMUT SACHON

ena
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W/ / / Socio-Economic Data

Methodology $

______ Datnset et Comparigon ond dati rachack = Population data and spatial distribution
Poputation data from ;' Humnber of poputation based | \ | Apptyas acrenan for
World Pop (2015-2020) [+ on:spatiol distribution (Satelite | ot TN
by |- ™ 1 P
(Mightime population) 1] dirtal) | Chark | 1 3
I | ! 2 E; s E;
by N v L Allocate by Pop distribution basod
Population data from ! ! Humber of Population Companng the . proportion on oge closs
NESDB (2015 2020) [+ calculated by NESDB ! result from {—{——»| DosadonWViodd —s -  Lowerthon24 Trip Production
1 ! 1
(Mighttime population) ) | {Administration/official data) dnsets I : pop to TAZ - 24-59
| |
¥ ! - ¥ — : 20n0 B0 snd uppor
Estimoted Populotion dotn | Estimoted woste production | : :'_'_:_____._._:_—_:—_.—_.—_____._ Al s A A it
basad on daily waste Par POTSOn por doy | ok R T—ry— _ )
0.4l 8
production (2015 — 2020) {Calculation) il planning dota piymen (i secis)
Agricauliurg
.................... = {DPT™, CPO)
s | Industrial
| *  Future e Trip Attroction
: Servica 1 L
Rechack non- | devalopment
Wasto Production (Ton/day) in ) & ! proi Studant sents !
okl Togmsirl population ! Commercial floor orea !
soy— i ! !
Addition data based on urban function
*  NESDE - OMee of e National Economic and Social Development Board
* DT Depamment of Pubiic Works and Town and Goumry Planning
*  CPFD-D of City Planii Uran D BMA
.

TAZ — Traffic Arelysis Fone

ong
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i/ Calculation Process @

Conceptual framework towards Population Data
stoncal Data (D of F i DOPA) Secondary Reference Dataset (World Pop)
Provincial Level District Level Sub-District Level TAZ Zone

2 g |

% e ).

=

g i =

S s .

8 Py~ Y LR N

5

E Traffic Analysis Zone (Microscopic scale)

e Wdﬁ-!ﬂsm of zome — 1867 Zones
Distribution by spatial

« Level of Dala Analysis

i/ Calculation Process @

Conceptual framework towards Population Data Distribution
Thea distribution of population will be calculate  Diata Population from World POP . Calibrotion dotn based on populntion
based on population stotistics from DOPA and (DOPA) 10 ba consistence with populntion
will be diistribute bosed on population [ i _ 4 distribution in spotial datn

distribution from WerldPop date § F & * P ! ,& N 4 !+ Toward R ing, this study
: : —r — - - will 0pply the study result from NESDB in
Trend and Distribution Analysis = | ! order to allocated by TAZ Zone

Traffic Analysis Zone Population distribution based on satollite data | Population distribution (Fractural)
3, BB (World Pop) " Based on spatial population distribution

@mD
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/i Calculation Process

Total Population (Baseline 2021) : Distributing from Provincial Level to TAZ Level

Provincial Level Districl Leval

Distribute Population into TAZ Level
based on
Land Use Data / Buiiding Use Data

TAZ Level

i/ Existing Land Use

Existing Land Use in Year 2022 (Satellite Image)

Existing

- Legend

o | Amarar

Traite. Amelyss Zore

@eme)



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©

lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN

luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)

Land classification

Land Use Classification in Year 2022 (Land Development Division)

Existing

Tiaflic Anplyss Zone

<l arbheer vl >
LUL1_GODE

Agmizultias

Forestiry

Miscellaneous

Water Brdy

Future e - : _ :
s L ] . ;‘,“,3-}:]" Legend
"__'3_. 1

| Prowics

| Traifi: ansyss Zong

Lord Live Comaisbersl s Tow

QI3



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©
lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN

] :
A )

luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)

/¥ §§ § Land use and Comprehensive Plan a

& Bangkok Comprehensive Plan B.E. 2556

Existing Land Use 2022

Existing Future
&
Data Sources
Province  District ot 1AZ
district
Population Registration data 2021 (DOPA and NSO) X X X
hon-Registration data 2017 and 2020 (NSO) X
Forecasting Data 2010-2040 (NESDB, 2019) X
Household Registration data 2021 (DOPA) X X X
Household basic data survey 2020 (NSO) X
Education Students 2018 (Mational Education Information 5 < %
System - NEIS, MoE)
Students in Colleges/university (MoE) X
Employment Employment survey July-Sep 2021 (NSO)
Household Incomes Average household income 2019 (NSO) X
DOPA — Depariment of Provincial Administration NSO - i Otfico of
MNESDB - Gffice of tha and Socinl I Board MoE - Ministry of Education

NEIS — Nationnl Etiuction ifonmation Syssam
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Result from analysis: Comparison among population data (NESDB, WoridPop and estimated population based on waste production)

B} ) Estimated Population based on Waste

Year | Population NESDB* | Population WorldPop™ = s ~ Estimatod Population basod on \Woste Production

1. Estimated population bosed on wiste production ore
2010 14,605,251 14,876,067 derivad Dy eolculation Dased on wiste Production in daily

ul i
2011 14,857,005 15,363,367 (Ton/May) in provinca data, then divided by overge waste
2012 13,108,557 15,863,512 = production (1.15 kp/person/day).
2013 13,360,208 16,372,264 15,579,730
2014 15,611,862 16,890,340 15,468,698 o
Daily waste production -Z-"ﬁi.] = 1000
e s A15.5 1 =] q S

20 15:640,92 TAa8 Gz EstPopye Average waste produciton per person (kg per person per day
2016 16,082,338 17 947 668 16,827,435
2017 16,587,028 18,486,292 18,427 8286 5 i dita e Pollatini Cantaal
2018 18,762,712 19,020,615 18,481,617 Department during year 2013 — 2020
2019 16,932,174 19,578,457 18,619,722 3 The msultof sstimated populition Dosed of wiosts
2020 17,004,982 20,130,953 17,755,739 Tt iating both rog 1 ion and

COMETIULerS

1lne (nesde.go th)

&

Result from analysis: Comparison among population data (NESDB, WorkdPop and estimated population based on waste production)

e iitaa 100 B
1630 BR i - 17754
. s 154 16,372 S ... - . E e
15,000 | o
| I I B sum of Pop_WiorkdPeg
PoO WattaR ton
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mMsaRUTaWRILNIAS Ve M-MAP2

ol e ¥
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(Accessibility)
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Relationship between access mode share and distance from station
[Chalermpong and Wibowo, 2007)

®D0



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©
lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN

] :
A )

luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)
| e————_
msdirstiRerinuaUssiRulunisowiuuwrualases:uuvUdILOaBUNS W

=7 ) i i
- IWus:uUVUILIasUVLINASDY IWasausunisTAuSms

Tudnuruzsaimausaunay/ sauuan nazs:uuiau
lasans aanosalndafduiulonailor  (New |55
Light Rail Transits as Interim and Outer Circle or
Ring Lines and Feeder Lines to Serve Radial or
Diameatrical Lines)

O 1w inida - W

*  devereanemaiAusoluiuadadndafididaulona © vimhrabisasresham - et 3
1§ il asa g
o o 1 . 3 < L. ol o B e
10ay (Radial or Diametrical Line Extensions) g:-.-. i i
@ rrimitwenbhidy
@ o . ¥ iR
+ Fuudundiunisiiauloisanlnsanaihin:Sunn 3...-mn,.
' ¥ 4 ' A £ © ern by
na:Tun=duaanvadndudws:uafi duldauy snd e
% [ R
(Missing Link Complementation) 18U Ravenelan B niritrahi
Eumasniwiharedindoshisnumidniws:eniva

Bourariusnlwiaedio el T e R el ol 7l

w e, |

nsdirs1HiernuAUsAulun soONILuWRIUAIASABS:UUVUAILOABUN WS W
Fd3A (Indicators) ARUANUUVBIlASTEMUUSIRUMSWAILN

1 rrEssITART TSSO (Capaciy) LB 7 [\ / Capaig)
2. maWuA s naniL ik J e s AnsndusrhaiunimsiFusmasofufiih e 800 uessausmil) fuvhrtoaiaua
el res {Covenge)
3 il TS AL (TP Trsavesainwniion T SN ST (Origin— D 00 Pas) fara il i HTRE] (Direct 00
S0 — R Pairs) ReE TN TR ElL T (Tronster OO Paws)
4 elusburirarmelifinansususnl (Missing Link seusanmsmslSusTom Sesdus-riNseruiumsRuresEasamivusnReiUe:a:nen [Directness)
rnlnsiaiuiures ek g fimegraron)
R PR etk ot fi
G g e = g ST BErRTNT RN A NGO OUROR Harris iU i
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A Usuzaan Newman & Kenworthy (1908)
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- Tu§antiumsidusLBU (Sense of community)
fiLn: Center for Dissase Control and Prevention, Atlanta "['_]
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SR Q!B DR e AL R _JL R TPEL.Y AU Regional Transport District (2003)
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Pearl District, Portland:

the most successful TOD
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wuauEL Wuridies s:uuvugiusasu

Sur i 5

SBERsSREsSIBORBRRRAER

e 53 =l

W AL 2630 SoubiinsuWirRILn Pear District
WA 2544 I0ATAUSNISS-UUS W (strootcar - iram)

|

hitps-Acaimpacitic.com/breweryblocks

nsWruuWuRseuanlivusiuasu (Transit Oriented Development - TOD)
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S:UUVUAILOABUNNS W = ANINWEIRTIA

Bordeaux Tramway 2007 (France)

S:UUVUAILOABUNNS W = ANINWEIRTIA

Restoration of public spaces on the left bank of the River Garonne.

httpsfwww _publicapoce orgworks/-/projeot'f 28-am 1%} 3 o in-riva-gouche-de-lo-garonne
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Renovation of the Cathedral square to accommodate new tramlines.

Nittps://www publicspace orgiworks/-/project/d( 7-place-pey-berond

3 (EF
& lah

v
S:UUVUENLOABUNNS N = AUNTWEIARA

@0o



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©
lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN

] :
A )

luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)

. & _
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STURNIINN TOD #iAuOWL

: T . & ek

Mﬁen.ﬂamﬂna
WonsWrILIDovosH

- A

e “UE 0 hitpdfwww thailandiod com/
TOD: TAD:

Transit Driented Development Transit Adjacent Development
reates ke B0 L s DR 5 ARG OO LA ROy
Skt ey i1 s fa .

o‘ﬂt-tin:m. o s o L worbh b

T T — e v

- 82

Feclwlevl ||a:5‘L;||'(.u}ﬁu§ 14U (2564) L hitpe/fwww thailandtod.com/

e

misiAtuanitivuduusasunmnsi

AdUAIANYNISINDNENTLIVUSIUDABUNTS T

*  aruamoniumsinfamiiiuasonauwawalomnlneas radmasioduoudlneans

o misUSusImsinfaami ITuUMSIWUUSANEWVaIS-UUIa-WURUOURIReEns fsmngnnoanmsuSudsas=uu
¢ AgwamonauslumsiiiEmd Duasonsidondsmsmumavesssu lnuaw-glasnous

3slunisnivantvuduuoasun s
*  msimtuuulBinSassus (Auto access)— Tusnuiawa:-Ggiusnuc snlreasUs=9m
*  msintmuulitfindaasud (Non-auto access) - msiEw MslEansenu

*  MESIAUMIIUUBaTNMHane (Multi-modal access)

AL Givoni and Riatveld (2007) ka: Brons atal (2008)
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nsiifisanntivusuuoasunws - msiduuuliingodsusi (Auto access)

*  misTAwWueoaNEaws (Park & Ride) Iiligosanmses wsARTA IHosrmmslssneuriUSLnuwULAnVU (Dickins, 1991)

*  n1sasan vaAsnd AT 91840 n1siUd sun 9aasnid un ag'a1de WINTBeNssU KEA91AISAINIIU 9=8 28IW U AA 1N AU
na:lihnﬁmu_lmms (Green and Hall, 2009 cited in Selmer C. and Hale C., 2010)

*  NISeaNIUUWUREIEIDS (Kiss & Rido) TADNAlnn] 1a=5u-aulasansidz:aon s=awnsnmusnnuglasansiansimogiuusion
AU IS S 13T TRORSTENN wniRLElsUusMstios (Schank (2002)

nasiituanativugauoasunais - nmsivdanuululdindessust (Non-auto access)

s=eNIUMSIRUIT (Townsend, 2008)

amianawsno 256 IURS
e g v s

amUiwSouwau 246 1URS
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nasiifivanativudiuoasunwis — andileswosn 1sa &d Urwuriudw (w.A. 2556)

o

[& il Y

Total investment costs of ARL 25,907 Million Baht
1,500 passengers/day at Ban Thap Chang Station

nasiifivanativudiuoasunwisn — andileswosn 1sa &d Urwuriudw (w.A. 2556)

MSINMRSSNEURAIR=MSETUUUR

Chaloem Phra Kiat rcakl 9 road
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[ rosm st 528 e

! Informal walkway links Lalin Green Ville
Village and the station

P:opoml street mael (prepared from OTP, 2006)
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Vatanidvudiuoasunwisn — amiioswosn 1sa &ud Uwunudw (w.h. 2

nast

AIRPORT RAIL LINK
SKY WALK
BAN THAP CHANG STATION
‘h_.- A g ||
UatriiusSmsIan
i || nerp 25 U ooty

https:4www facebook com/AR| howareyou/

wport-push-through-seamisss-
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S=UUVUAIU9ABUNYISN = AINWEIARAA

NISWHUUNS:UUVUAINEaBUN1IS N F nswiuualasiadrandanazanad

MSWRILNS:UUVUAILOasUNWS W = mswiuunlasiagunde ami
WuRseuam nazmsritivand

[9l})



SNNWATURANITIAU T YUANUUNRBU T2 Y 1FUNUTUAZN15TUTIAIINAATUYIUT2 Y 1YY AT o
lA5IN15ANYUNDNAILILYUTIABINTITAIANTITAIAIINABINISIAUN WA Y TZUY T NUALNISWAIUIIATIYIE TS UUYUAIUIAYUN TN
luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)

ol

msds:que?uumn‘vﬁeds:uﬁéu»frus'lm:mséuuifamwuﬁmﬁuvaads:uwu AsSaA 1

L . - a2 - "
JIUANBIWOWRAIUNIUUTI809NISATANISIUADIUASINISIAUNTAIES:UUSTY

nazmswanlasines:uuvudauoasunustduvanganwuriunsia:usuuna (Wunsoitiov) szu:f 2

nasdulasunasids=uuvuaiuoasun1vsiy

i

Ins thisermans101sE As ipsiws d1lw ((Bessnydunpns)

. Ty
L[Sk

N
c—

=3 A — -
uansnasineonumsauiasunisids:uuvuaiuoasuntisw

umsnIsvevanUssInAineatiunisauiaSunislis:uuvudiuoasu

B psiAnuAaUs:InA

uasmsveungruelneRifeaveuiumsauiasumstis:uuvudiuoasuntsn
= AnKUAERMEsNUUIASTISIINTE / nasTdUs=TosuwunmuIuoISunesS-UUVUAILIaBUN WS T
= Jodunm : NMSIAMRUNuaduauumMsauasunslds:uuvuduuoasunsw

[l



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©
lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN
luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLun A3 o (9)

ursMsauasunsids-uuvuaIuIasUN WS W

= duasuaduayumsriudnsidlaedsniedouandnsilnudns soutiienssuduasunmsvie
8uq

*  miuguala:auiasuldnmsusnisATAnsgulaonrie a:Aonauy &:01R SOAISO KAsASIROIDAN

= msiousoniswudinusnwAumsvudinwonta msvudintudh amivudiniun gudnssee
Huf iindudn niSoun GAuQRaEMNSSU la:doudu q AiReatios

= giuayuemnnumasgsegiavaisinunsy riu msriuiwmuniodalilidouandmsdnlauans
nstiis:uudosoundedu q

" duasugus:neufonisiAusavuEIN IS W

*  duasugus:nouniemsuSionuufisouamilauans

" WauwnodinsundwanSonswaaudurlasuus:TovisinmsUs:naufisnisvudinusw

= nsUsanduwus mssuleyavodis

Q]



SN FUNANTTTAU S YNSUNUUA DU T2 ITUNUTUAZN 155UNIAIINANTUYDIUTEY 1YY A5 ©
lAsIN15ANY UWBNAILIUUUTIABINITAINNITAIAIIUADINTISIAUN WA TZUUTNUALNITHAIUIIATIY I TLUUYUFINIATUN TN

¥ :
A )

luyangammwamuasuazysuana (Wuiisioiilas) ssoeil i (1A59015 M-MAP 2)

MANUIN -« VayansiaueysenaunsInUseyuduLu A3 o (9)

sl

i5 & basts for the ralway systom s strategic
For instance, in Hungary, the first law article (1836XXV) dealing with
ralway development was accepted by the Hungarian Dist
(parliament) in 1836. This act had at least three important provisions:
{1} it allows the expropriation of required lands, (i) it prescribed that
everybody is liable for

paying for the service, and (il it gave a seres of tax debits ta support

the railway system development companies.”™

Major elements determining the fulure rail syslems ~

Source i Joumal, ing the i D of Raitwary
Trarsport in Developing Countries Agnes, Wanpky Wangai Daniel Rohacs |, and Anita
Boros,

uRsnIsveusiUssINAIRBatunsaiasy
nstds:uuvugiuoasu
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Office of Rell and Road (ORR) Wugrimiugnadas: datumenulfnsaufimrualnunnHnevatarswannn ins lnuddwentfinau

ofcY or nnALr wonngnsiiazarniwelsy rinAsudosautnusSgamiEAia fuiiinounuUs:Ensmwauavnwia:Roulaanioved
ORAINNSSUS W Giaonamnssusniv (Network Rai) High Speed 1 (HS1) aspSaeTASIAS WWUTILAILS B 9 lIFRSITABUDRETHNESY
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®  Stakeholder engagement - Hm-nma:swmuﬁmﬁuammwm Network Rail |W‘ads:Tami'ua-J;,TIﬁu§ms

= Monitoring Network Rall's efficiency - nsustiBuls-AnSnwiia:msilu UssiDumwsoustelnmuinunisilu IfeagunauiGadulitugls
sulasEmusHug Network Rail HFudunisaglus-ansmw

= arket study Inio the supply of automatic ticket gates and ticket vanding machines : Anuanaamsdaradodnludfia:ndsedmdie
Fodaluli fTmsANMRENAMBIRLASRILLR (Automatic Ticket Gates: ATG) 1aandaddHUnoAodRILGH (Ticket Vending Machines:
TVUM) Wiansaaaumsii U unalnaaAIa:WalRIUTIaNamo:Ra 1R Boson SINITUNE:USHNSSY

®  Stakeholder survey for the second post-implementation review of The Rallways and Other Guided Transport Systems (Safety)
Requlations 2006 - ﬁ'm'lsa":sov@dﬂulﬁéﬂmﬂﬂﬁuaﬁuuans:nuwa:dsﬁnﬁuavaamﬁuwnssnlﬁna:s:uwudeﬁ']umwudaanﬁu A
Regufation 2006 [ROGS Aa saleuvathAudinsuroiulasatanisnlwiuanswanndng )

msiugaAvadiau (Land Value Capture, LVC)

SgunalunaneussinAlfifuaunosAe:OnnsifuuaUs: emUiAulisusTiugu:miugasnulus:uuatsasruing saulUds anu nasUssawsutiide
MGIANUSY nSonLGoISBNBNEEINTN I mstﬁugadwaaﬁ'ﬁu (Land Value Capture, LVC) n'15|r=1ugari'wa¢ﬁﬁu {Land Value Capture, LVC)
anumsnifiduinseationtidumsifusalsstinnansiiunnivadiaussatinamnuAunaulitiudinu mursanmsaoutiusssunuvesti [A5U
Us:Testi (Bensfits Principle) Tremsinuyadvesnau ennsnldlumsufsumsasnuis:nisiau (Funding and Finaneing) TAAUMSWaUTS:UU
Inssagnawugiu IneduoAnnanidn “Insaaéwﬁug'\uas’wgamnﬁu“ fudunisruinlnsninessuuvudsusasuvunalnngiuiiandusa
TuindoustAnimLlAgeiuna=wulonalugsie InugUuumsiiuyaAvedRRuENUISHTIUNKEN 7 16 2 gUiluu Ao Tex or fee-based na:
Development-basad*

586 adunavauAS, Thai Publica, 12 DuAU 2019,

“Another possibility for helping to pay for transport infrastructure which would take a load off the current heavy burden on the public —
“value capture™
Definitions of value capture vary but they all have the commeon element of “beneficiary pays®, along similar lines to “user pays™. It's a

concept which is hard to argue against in helping to fund new roads and rail lines.™*

~The Unmwersmy of fydney, Vaioe Captwe on Urban Foad ond Rail Popcts Am Therm Too Memy Free Fides?, ftevs Seannar

Hitps e spey adu auiccntet/demicorporateidon mentsherry-haloran-trustvalus- capturs-on-urban-reed-and-rikprojects-fnalsspor pdf
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Tax Increment Financing (TIF) Fia InSaviionisifiuyaAInau NFRINUIINUAAINIWUYLVEISA0KISUNSWEIINNISWRILA

Insunisvassgullilunisasnuluauian N1ss:ALNULINEOUIW UNIBT TnguINUnUI9INNIFodInISunSwe
IRo19sauiamMBUs:INnBURDNIsTaIRulufiauniu InedniseannnruisAnrualFinIsInasssalfvndouiuvoIn s
U9rBRtaURIAATUIINIASINTS UssinAansgaiusmasulEiulnssmsWuwidosluvaWunidoulnsunia-usioruRtinas
WauuarngrAnenwhdave TIFsUIuUAToUTTuniss:auNUVoILIRSNIS TIF Ao nisoonwusinsiugois:o:10a1
Tassmsanmualneluniss:aunuansieldnus:Gudiesfivldeinmdia:Asssuidounistilugonoainisliusnis

Vil_ia;'iL[
The State of lllinois provides some matching funds for public transport in the greater Chicago region via the Public

Transit Fund (PTF) as well as compensation for fare discounts mandated by Stale laws. PTF funds are budgeted on

an annual basis from general revenue which, in turn, is largely based on sales and income taxes.”

*The Imermational Transport Forum, Funding Urban Public Transport Cass Study Compendium, 2013, CECD

Fram 1 July 2023, 5 windfall gains tax (WGT) will apply 1o land that is subject 10 & government rezoning resuiting in a value uplift to the land of moe than $100,000

®  Aro thero ony exclusions?
A small number of are d from WGET: to and from the Urban Growth Zone within the Growih Areas Infrastruciure Coninbution [GAIC) area,
racognising thot thess propertias nre ﬂlfaﬂﬂy subjact o GAIC r@zﬂl’liﬂgs to Public Land Zonas to raflact thot such iond will be usad for public purpoass.

Ara there ony sxemptions?
Exsmptions are avoiloble for: land that is capable of being used for reskdentiol purposes ot the time of the rezoning, up to o moximum of 2 hectares of such reswdential land,
awnad by the s0ma awner or group and rezonsd by e same planning scheme amendment in relotion 10 rezonings. A walver i$ s ovaiiabie for lond owned by a charity if the

Innd 13 usad and cecupisd by o chonty y for charitoble for 15 yanrs after e rézaning.

®  Who poys WGT?
The owmar of the land that is subyect fo tha rezoning pays WGT. Grouping and oggregation provisions can opply sa that the $100,000 threshoid spplies only once 10 propartias
owned by the same owner or group of owners and rezoned under the same planning scheme amendment.

¥ Wnen does WGET hove t0 De poid?
Crwhiers of and finbie to poy WGT will De issued with 0 WGT nasassment with o dos dats for paymernt They will hove tha option to defer poyment of any Inbility urtil the next
dutinble sansoction (or mlsvant aoquisition) ccours, or untl 30 yaors ofter the rezoning svant, whichever occurs firse Certnin excludsd dutiobls tronsactions and ralevarm
aoquisition will not cease daferral.

®  Who administors the WGT?
WET will ba ndministared by the Commissionar of Stota Havanue (Commissianar 02 0 thxation low snder the Toxation Administrotion Act 1997 (TAA), which provides nights of
abjaction 1o the valudtions uasad inthe caltulation of WET. Linpoid or deferrsd WGT will constituts o first chiarge on the relevant and. with provision to include WET informiation
on propisy cladrones cartificams iesusd undar tha TAA *

ORD
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MSAULAUABURABL (Transport for London) Balumtisesufgninmivulull A A 2000 TRANITUMSAUNTSALLNALNBINSIADUADL

e TaustimulAnmsaounuaaisssaunadinny laelul Aa. 2010 msAuuAUasuRsUlRARBamILOTNLIRSMSMSHSOlAMUNTERSa

TRANSPORT Asssulioulred '|msrﬁt_lgaﬁ'\r‘\'ﬁu Lvc) wiliiweatuayuiunuiusunishaaswesuravineia:nisUsulssand dgUiuums
FOR LONDON ANDUN"sHEN 7 furalud

snlWWalRAuasuRau U va
nssudns TunsWasLnWuRTuILD

MESIUAAIRILN (Joint development)

LWL (Batterment taw) 1BONGT
SINNISAULNALATURGU (Transport

“Transport pramum charge” YIS IVEnALR
|}sr|uTﬁ|-.iui.;;ﬂrunsn-nﬁéiﬂﬁujqai.ﬁu

Tasunis TAdmsviemssinINAU IO WRILNEN

for Lonciomn] i

(Land sale o lesss) IRALCEVIRILD SUDEATIWIE:RDNETS | SHUATTIU

UaNvINU NSALLNALBBUABU (Transport for London) IAuTumsmsmsifuAisssuitiou Congestion charge urildiasUs=aunoudmSs
ussaithamandluiumskRuaivauumswaLnTastas VUG UNMsvURiRs1siEashuulonelumsanmsestasaaia dauali
iAARISWRILAITMUUEEL LRsmS Congsstion charge TagnTdTungsaauasu UssinAgannu TreiluunasnisAiddmsuaraaTurUAILL
vaulSunmuestes

*  dosnuiluAgedivasmsus:aunoudhSslumsvirumstiUsloeinufisouaml Samilasuds:lostsnmsanaounuiiuvesUs=zns yarvaasraulu TOD
TiyaA1gavu MsUSHISTAMSIASMENSYUAINISWMlAaENalUs-3nEnTw mswWauLn TOD RdndinmauiaiduansoathaszAuglobal axamples
fius-aunaiudSe Tauf TOD Us:nauAsuAuednarinisAuLnAUVUEdIRTIeswasm A snlwlffAu solasansus=9an1e snlwiBousia na=ifnd uaneinldaseungy
[saisu onmsdingu Adsswaufs:Aulanud S1uaimsiainsalal IaawiSaUsRasnsassuLagonAlfLNG 20,000 AU ATBUAUGAMTIMaWDU
ifloaiEn & iDaaHTl

= fjduiludsanardefifiuifieouadsTosden Too laviownulmfiuodulu adadlsfiniu uEEnmUubmssnidunts TOD enuuUsIfsieeaniu A IUlAYuGuA
Funswesnuadunsunswe Isaghnenssuvadtagande winnusalwasgnsansAtnslESena:auTu TOD gen Aoatinasu Tokyy Corporation Su0nsweay
soufivsniwang Toyoko, Meguro ia: Oimach IDUF VAR RassWALRT gIUasLESITA Tsaisy sUNAIS Ia:nsWuadimsundwemuiuasniw Juriiirasasnala
nnainglnoans ii-oan Sote iRun reasuds:muamsauiEumgsniy
nuamavaIriUUIluniEanaImMARNELINUMS UYaATVaAAU (Land Value Capturs, LVC) SalnenalUid LVG s:ndesgunanifnuativauyulnssas gy
fusoia: SusarauinuLnun BdauunsednsdmsuyarnsweauRgaTunasaus 55ms LvC  wuduiuiDuSessnfiv-ussaldfunatmifialnd Sinsdufin
nudrydiasmsUssiiuyarfauenslilisunisaovauadanuay navsadiduansidumagenifdnsumanninanl ev: fiavDs:-uulinAvaulinaunuiiua i
warauinuius:ezea

TOD (8 an slegont solution 1 integrated urban design, Dut it is not the perfact financing (00| uniess o specific Set of conditions exist. The Japansss LYC modsl might present 2 mors
affective Hrarnative
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