The Study for the Development of a Macro Simulation Model for forecasting the demand
for rail travel and the development of a rail mass transit network in Bangkok Metropolitan

Region Phase 2 (M-MAP2)

Modeling Tasks
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- Parameters and variables - Traffic zone planning data
Evaluate in the models % (population, employment,
_ - Transport networks student)
(highway- car & MC, rail, - Level of service for
bus) transport networks (travel
times, waiting time, travel
cost, fare, parking fee, park-

K / K / Kand-ride fee) /




/ / / / / Policy Evaluation by the Models : M-MAP2 Blueprint

® Improving rail service levels to attract more car & MC to use rail mode

- Enhancement of accessibility to the station (park & ride, feeder to rail)

- Proper fare structure (2 perspectives : operators/investors and passengers)

- Improvement of rail service operations (train congestion, frequency, comfortability)
- Station improvement and design (horizontal & vertical transfer)

- More comprehensive rail network

®* Improving access to/from large transport hubs (Bang Sue central station, airports,
intercity bus terminals)

® Restriction measure e.g. car/MC parking control and fare, road pricing and etc.

® Impacts on future land development from railway network (changing of
living/office/commercial spaces)




Rail Demand Forecasting Model

For Rail Policy Evaluation
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Policy Evaluation & Modeling Structure

®* Enhancement of accessibility to the station (park & ride, feeder to rail)

exp(V;)
?:1 exp(Vj)

Vi = Z(Hk + Xik)
K

Where:

i

P; = Probability of selecting mode i
IV; = Utility of selecting mode i

M= Number of transport access/egress modes:

4 (walk, motorcycle taxi, feeder and car)
0} = k" utility parameter
X = k™ utility variable of mode i

Variables

Detail

ASC

Alternative specific constant for each mode. Car as reference

Non-Motorized Travel
Time (Minute)

(Walk only)

Walk: walking time between origin or destination to station

Motorized Travel Time

(Minute)

(Motorcycle taxi, feeder, car)

Motorcycle taxi: travel time between origin or destination to station
Feeder: travel time between origin or destination to station,
access/egress time to station included

Car: travel time between origin or destination to station, parking time

included

Travel Cost (Baht)

(Motorcycle taxi, feeder, car)

Total cost spent between origin or destination to station

Waiting Time (Minutes)

(Feeder, Motorcycle taxi) Waiting time for feeder bus or motorcycle taxi




Policy Evaluation & Modeling Structure

® Proper fare structure

Variables Detail
n exp(V;) ASC Alternative specific constant for each mode. Car as reference
P; = Captive; + (1 — Z - Captive;j) m Zx I(V-) ’
1= j=1€XP\Y; Rail: rail fare
vV, = Z(B - Xi) Bus: bus fare
! oo Sk Travel Cost (Baht)
k Car: VOC (fuel, maintenance) + toll fee
Where: Motorcycle: VOC (fuel, maintenance)

Piz Probability of choosing mode i

Rail: rdine + transfer + waiting tim
%:Utitityofusingmodei all: boarding + transfe aiting time

Captive; = Captive of mode i Travel Time (Minute) Bus: boarding + waiting + access/egress to bus stop time

1 = Number of transport modes: 4 (rail, bus, car, and motorcycle) Car and motorcycle: driving + parking time

9k= k" utility parameter

Xixe= k™ utility variable of mode i Station Access Time (Minute) (Rail only) The log-sum of access time of access/egress modes
Parking Fee (Baht) (Car and Motorcycle) Parking fee

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

*Distance will be defined after data analysis




Policy Evaluation & Modeling Structure

® Flexible rail fare structure representation in the model: entry fee + distance based fee

® In case of common ticketing, entry fee for some transfer link from a rail line to

another rail line can be zero T

NAME = "MRTABlue", LONGNAME = " Fare Table for MRTA
STRUCTURE=DISTANCE, SAME=CUMULATIVE,
FARETABLE= 0.00 - 0.04,
1.00 - 2.50,
2.00 - 5.00,
3.00 - 7.50,
O 4.00 - 10.00
5.00 - 12.50
() O €.00 - 15.00
Y— o 7.00 - 17.50
~+ 8.00 - 20.00
O Q 9.00 - 22.50
g ) 10.00 - 25.00
o entry fee ') 11.00 - 27.50,
12.00 - 30.00, .
O NN S — M 13.00 - 30.00, dIStance based
) . O 14.00 - 30.00,
Q) 15.00 - 30.00,
O Transfer link Q) 500 - 30.00, fee
- () 17.00 - 30.00,
-Ig o 18.00 - 30.00
N 19.00 - 30.00
o— -+ 20.00 - 30.00
© ¢ 21.00 - 30.00
0] 22.00 - 30.00
23.00 - 30.00
24.00 - 30.00
25.00 - 30.00
26.00 - 30.00
27.00 - 30.00
28.00 - 30.00
29.00 - 30.00
30.00 - 30.00
FARESYSTEM NUMBER = 16, SOSR T s
NAME = "ALIfrMRT", LONGNAME = " Fare Table for ALI From MRT 33.00 — 30_ooj
STRUCTURE=DISTANCE, SAME=CUMULATIVE, 34.00 - 30.00,
entry fee rareTABLE= 0.00 - 0.00, 35.00 - 30.00,

99.:99%= "0.100




Policy Evaluation & Modeling Structure

®* Improvement of rail service operations (train congestion, frequency, comfortability)

® Station improvement and design (horizontal & vertical transfer)

Variables Detail
Fare (Baht) Total route fare from origin station to destination station
. exp (VL) Boarding Time (Minute) Total boarding time from origin station to destination station
AN
Zj:l exp(VJ,-) Transfer Time, Time spent on walking horizontally while transferring the train
Horizontally (Minute) P 9 y g
V. p— 2(9 . X. )
. K tk Transfer Time, Vertically Time spent on moving vertically (elevator, escalator, etc.) while
k (Minute) transferring the train
Where: Total time waiting for train boarding, including the first ride. Assume as a

Waiting Time (Minute)
half of headway.
P; = Probability of selecting route i alf of headway

VL': Utility of selecting route i Station Access Logc;slum of the utility of every mode calculated railway station access
mode
N= Number of candidate routes
gk: Lth utility parameter Congestion Index Calculated from travel time and congestion rate, see below
X = k™ utility variable of route i .
ik Congestion Index Where:

2 C1m= Congestion index of route m
) ) ijz Boarding Time of link j, route m

CRp;
Cl, = 2 (Bm}. . ( sl

J CRmf = Congestion rate of link j, route m




Policy Evaluation & Modeling Structure

®* More comprehensive rail network based on the future demand in each direction

Main Model Intercity Railway Passenger Airport Passenger
Terminal Access Model Access Model
Production
Passenger Data Passenger Data
Distribution
Distribution Distribution
Station Access — Modal Split
Model g Modal Split Modal Split
I
Railway Route
Assignment
NO
YES

Passenger by railway link

(E=



Policy Evaluation & Modeling Structure

®* Improving access to/from large transport hubs (Bang Sue central station, airports,
intercity bus terminals)

Main Model | Intercity Railway Passenger | :’ Airport Passenger X
| Terminal Access Model | | Access Model E Variables Detail
1
Production : ' :
| Passenger Data L Passenger Data | ASC Alternative specific constant for each mode. Car as reference
1
| 1 |
: ! 1k l | Rail: rail fare
Distribution | - | BUs: bus fare
[ Distributi istributi . :
| istribution . Distribution : Travel Cost (Baht) .
| L 1 | Car: VOC (fuel, maintenance) + toll fee
| I 1 |
Station Access Modal Split E H s i Taxi : taxi fare
Model | Modal Split D Modal Split |
\ | | Rail: boarding + transfer + waiting time
] /, \‘ . iy .
S e | : Bus: boarding + waiting + access/egress to bus stop time
Railway Route Travel Time (Minute) o o
P Car: driving + parking time
No Taxi : waiting time + travel time
YES Station Access Time (Minute) (Rail only) The log-sum of access time of access/egress modes
Y S g
Passenger by railway link Parking Fee (Baht) (Car) Parking fee
A
i 1>



Policy Evaluation & Modeling Structure

® Restriction measure e.g. car/MC parking control and fare, road pricing and etc.

exp(V)

Variables

Detail

n
P; = Captive; + (1 — Z Captive;) o
j=1

j=1exp(Vj)
Vi = Z(Qk * Xix)
i

Where:

Piz Probability of choosing mode i

Vi= Utility of using mode i

Captive; = Captive of mode i

N = Number of transport modes: 4 (rail, bus, car, and motorcycle)
9k= k" utility parameter

Xije= k" utility variable of mode i

ASC

Alternative specific constant for each mode. Car as reference

Travel Cost (Baht)

Rail: rail fare
Bus: bus fare
Car: VOC (fuel, maintenance) + toll fee

Motorcycle: VOC (fuel, maintenance)

Travel Time (Minute)

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

Car and motorcycle: driving + parking time

Station Access Time (Minute)

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

Parking Fee (Baht)

(Car and Motorcycle) Parking fee

Short Trip Dummy

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

*Distance will be defined after data analysis




Policy Evaluation & Modeling Structure

® Impacts on future land development from railway network (changing of
living/office/commercial spaces)

Main Model Intercity Railway Passenger Airport Passenger
Terminal Access Model Access Model
Production
Passenger Data Passenger Data
Distribution
| Distribution Distribution
Station Access Modal Split
Model Modal Split Modal Split

Railway Route

Assignment

NO

YES

Passenger by railway link




Surveys (main mode choice, station access/rail route choice, hub access)

® Main mode choice survey RP + SP

® Station access RP only

® Rail route choice RP + SP

® Final correction of survey forms based on JET’s comments
® Ready to conduct pilot survey on August 28

" All models’ parameter estimation based on RP only first, however, if the results are
not reasonable then combine RP+SP with scale factor




///// Main Mode Choice Survey |
<

Google Cloud Platform : http://34.87.106.37:7001/

TasvAsAn I aWRIUILLLE1aaIANTATANITAIAIIUE2YATTLAUNINEI BTELLTWLAZATTHaIUN TATIZNasEu L TuAIInatunIeT v lulzansTatmnunuasuaylsuana (Wunealliav) szazn 2
(M-MAP 2)

nsaLdanvasuy v

nsalldanwasuy
A. Main Mode Choice
B. Hub Access TH

C. Rail Route Choice TH

g 1: dayadnuaiilszdins  General characteristics (age, occupation, salary, household member, etc.)

dui 2: mstadusmsuaniduadimdussuunudsansisa:  Attitudes toward using public transport (frequency, important factors, things to be improved)

aauii 3: AayanafnssNAISLAUNIY

RP data by respondent mode of transport

gl 4: siayatAmAunisidanldgluuunisidume Sp questions

dauil 5: wadASSUMSHAUN RIS UNANSINLAINATSSANAIAYIsA COVID-19 waznadnssunisidunsluauiaa  COVID-19 impacts on travelling behaviors now and in

o Co e - e the future
AU 6: ilrFaiviiudaiisdsHananiIsiau/duiansaiunideaniid
Important factors affecting walking/bicycling to railway stations

o

2

0

WP
A4 iy M-MAP2 | EC.01 : Inception Report
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Rail route choice + Station access

RP data

d@onufl | Enter a location

AUV | —-AFaLRA--

sunnsEuefiisll fefinanss

—-Aganan--

natdEue

anlsHn

mode choice

naAlEnn

anlsHn

|
Mawshn
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--AFEALR DA

nalddune

arltEnn

Uaranw

donufl | Enter a location

lanmaa | --nganEan--

M-MAP2 | EC.01
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//I/ Main Mode Choice Survey

gauii 4: AiayarimaunisiaanldsduuunisiGunig A\

guudivinugasnsidunivlldoaavunalaraniowvioniiolaaii 2 matdan (A) sauue uas (B) salWilh (MRT/BTS)Taail A1lxatalunisidiunie Ariaansa naivildlunisiéiu
M9 (aatuusa) naitdluaisidrdeansasa/aanil uaznailunissaraatiuldauaarunisaidruate vinuagidan ladwivuzdssianlaluusasaatunaisal (@auvio 9 nssi)

siuuunisiaumeiuilaxiiu: saaue A sa'lWi (MRT/BTS) B

aa1un1sain 1 ald3na/aTauans aiaansa naduniaLuusa natildluaisindvannil naildluaissanasn taan
A 40 un 30 uvn/iu 20 ui - -

B 15U 10 vIn/3u 15 Ui 15 Ui 7 Ui

aaunsaii 2 A ladaa/antausns Aiinansa nadumeiatuusn nai tdlunsrdeannil naiitdluaissanas taan
A 40 1w - 20 Ui - -

B 20 un - 15 Ui 5 Ui 4 umi

3
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///// Main Mode Choice Survey

sduuunistaunmetuilaziiu: salaaaislscannig
uuuilsuaina A sa'lWi (MRT/BTS) B

Agn1un1sain 1 Alauas DANAUNIIVIALILIUSA naladluaisianasyasasa/aa1il namtdlunissanas Laan
A 20 un 60 U 15 Ui 10 Ui
B 30 umn 45 Ui 10 u"a 7 Ui
AgN1UASAIN 2 Alausfs PANAUNIIVIALLUSA naildluaisuindeansasa/annil natdlunissanas taan
A 20 un 60 U 15 Ui 10 Ui
B 35um 45 Ui 15 Ui 4 umi
A. TS .
A M-MAP2 | EC.01 : | t R t
& @ | nception Repor



///// Rail route choice + Station access y .

Detail

Total route fare from origin station to destination station

Total boarding time from origin station to destination station

Time spent on walking horizontally while transferring the train

. Variables
Details
Fare (Baht)
- RP for station access Boarding Time (Minute)
. . Transfer Time,
- RP & SP for rail route choice Horizontally (Minute)
- Mixed logit to avoid LLA Transfer Time, Vertically

(Minute)

Time spent on moving vertically (elevator, escalator, etc.) while
transferring the train

among rail routes o
Waiting Time (Minute)

Total time waiting for train boarding, including the first ride. Assume as a
half of headway.

- Included variables exp (V)

Station Access

Log-sum of the utility of every mode calculated railway station access
model

- }I=1ex?9(vj)

Congestion Index

Calculated from travel time and congestionrate, see below

Vi :Z(Qk'Xik)
%

Where:

P; = Probability of selecting route i
i Y S

V; = Utility of selecting route i
i g

N= Number of candidate routes

0= k" utility parameter

X = k™ utility variable of route i
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Rail route choice + Station access

deail | Enter 3 location

RP data for station access +
rail route choice
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IIFFN  Railroute choice + Stationaccess .M

guii 4: Aiayatdadunisidanldsduuunisidunie N

fuudivinusasnsiiunelldeaavunadataniowvioniielead 2 matdan (1) sa'lWih A uay (2) sa W Biaai A1ldatalunisiiunie Aviaassa Lalldluaisidumie
(namaduusa) namtdlunisidndeaasasa/ani uasnarluaissaraailulleruaarunisaidriuaie vinuavtdanldwinuvdsyianlalunsayaaiunisal (naunv 9 asel)

sluuunisiGumluilaziu: salva A A salnw B B

A0UA1SAIN 1 pawdndvanii naitsasalwih  pauusa pandasuauluuulsiu pandasuamuluuuide ANULadn A lAaANS Llaan
A ilauLlau LlauLau ilauLau lauLau ilauLau IGH milauLau

B ilauLau Lo uLau QAAY 5 U Luilaulau ilauLau IGH Windiu 30 un
ANUAISAIN 2 Danzdeaniil | paisasalWilh  naiuusa patddguamulunuisiy  vatddguamulunuids euwada  ellaadans Laan
A milauLay Milaulau milaulau milaulau MilauLau lag midaulau

B wmilautdiu Wity 4 ulii anag 10 Ui tmitautéu mitautéy an Windiu 10 un

é% a:ig M-MAP2 | EC.01 : Inception Report



Level of Service

/ / / / / Network Model

Network Overview
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Network Model: Level of Service Survey

—
[ {l k ib iall iti im L tim d fer tim
Surveying to collect network attribute especially waiting time, travel time and transfer time
— s ots - - oy Vehwle
Total DOrigin --> Entrance -- (Flap Gate - o = Flatform -- | Flap Gate - Exit --» Distance -
(e (XL Travel Time| Entrance |» Flap Gate | > Platform In"_:::ile T':':_‘:' > Flap Gate -» Ezit Destination [km]) i’::f:ﬂ L
Café Amazon Bang Wa . T-11 S5oi Sala
A BTS Danges (L3 Silom (BL26) Daeng - Tha Phra [ 5 29.97 063 338 0.92 277 r - 237 0.97 123 10.08 3407 MRT
31
B Caté Amazon - Soi Sala - 10 52 28.50 063 102 0.72 102 19.05 - 117 0.33 157 9.91 30.90 BTs
BTS Bangwa Daeng
7-11 50i Sala - EBang Phlat Kasikornbank (1) Lak Song
[ Daeng Silom [BL26) \BLO7) Charan 3 Tha Phia —> Tha Phra | 0,90 SO0 13 a2 4783 242 2388 0.93 4383 3228 0.73 212 0.70 0.93 16.73 3108 MRT
32
7-11 50i Sala - Bang Phlat Kasikornbank
D Daeng Silom [BL26) (BLo7) Charan 83 Tha Phra 13 1?2 52 68 240 2.80 107 3.30 +0.37 - 140 0.15 120 2199 3269 MRT
ASSEMELY Lat Krabang Front of MRT Phaya Thai --> Phaya [1) Phaya Thai
A POINT (A2) Asok [E4) Eeit 2 Thas (2] Khaha 12 77 19,60 067 205 0.80 542 3233 513 0.67 100 053 22.07 52.09 ARL&BTS
33
ASSEMELY Lat Krabang Sukhumwit Front of MART -|[1) Phaya Thai
B POINT (Az) (BL22) Eait 2 Makkasan — Phetohaburi| oy S8 5 a7 1293 0.97 203 0.68 7.27 19.07 10,02 0.87 165 0.38 2176 6848 ARLEMRT
7-11 50i Sala - Lat Krabang ASSEMELY . [1) Tha Phra
A Daeng Silom [BL26) (he) POINT Phetchaburi-—> Makkasan | o) 008 3 56 57.73 133 293 0.88 12.80 2758 872 137 150 0.62 26.36 57.34 MRT&ARL
7-11 Soi Sala Lat Krabang ASSEMBLY m -2 Siam
B Daeng (he) POINT !rzg;na,a Thai > Phasa | 5t 10 70 57.95 165 198 0.40 9.00 3270 2.07 103 195 117 27.68 50.75 BTS&ARL
34 11 S hh i
- [1) Phaga Thai --> Phaga ([1] Phaga Thai
C ASSEMBLY Lat Krabang -1 Soi Sala Thai (2] Kheha 0 70 56.13 182 165 0.92 822 3043 7.80 137 070 3.23 27.66 5453 ARLEBTS
POINT [(AZ2) Daeng - N
[2]) Siam --> Siam
ASSEMELY Lat Krabang . 7-11 Soi Sala Makkasan --» [11 Phaya Thai.
D POINT (hey Silom [BL26) Daeng Phetohaburi (2) Lak Song 3 56 54.90 182 143 130 403 28.05 1018 127 342 3.40 26.36 56.39 ARLEMRT
1T Chatuchak Park = (1) Lak Song
c Café MRT Exit 2 B"['E'l!:_f"]“’ Lat ';::2"]““9 Asﬁg’:ﬁ” ";“Fﬁ:‘“ Thai s Ph (2] Kheha 12 9 70.80 512 197 [(RF] 7.15 37.65 12.93 2.02 2.05 0.75 10 4956 JRT&BTS&ARL
(2) Thaga Thal --» Fhasa | 2 guvarnabhumi
35 Thai
- - Bang Sue Lat Krabang ASSEMELY - (1) Lak Song -
D Café MRT Ezit 2 L) (hz) POINT Phetchaburi--> Makkasan | o S50 1# 68 7192 5.17 125 0.70 8.58 39.00 1033 3.08 2.90 0.90 19 49.09 MRTEARL

Legend - MRT Elue Line
BTS Sukhumvit Line

BTS Silom Line




TotalY22: Transit Lines

& &) D 0|

Goto: 4711 #4Find 5 Extended
Property Value
M RT =/ general

plkihos e -
| mode
pictures |
transittaq
farenr [ l

"route_no

I name

"'schedule ['Norons |
operator
year
mrt_line

TSI SFASRRT T8 PREVS THE

')

owner

o, A

Totalt22: Transit line 4711, MRT_rail: Suvarnabhumi to Phaya Thai (2: AM)

CEH dae|FfEE=0|aad
Stop Stop Tag Stop Type Travel Time Cum Time Length
6028:A1 @ Suvarnabhumi Mormal

6027:A2 : Lat Krabang Normal w471 4,71 5.07
6026:A3 : Ban Thap Chang MNormal 6.39 11.10 6.28
5736:A4 : Hua Mak Marmal 5.04 15.14 4.95
5737:A5 : Ramkhamhagng MNarmal 4,99 21.13 4,80
5738:A6 : Makkasan Mormal 4.37 25,50 4,29
6025:A7 : Ratchaprarop Normal 2.20 27.70 216
5739:A8 : Phaya Thai MNormal 0.79 28.99

mrt_t

| frequency (2:AM)
frequency (3:PM)

= reliability

reliability (2:AM)

reliability (3:PM)
speedfactor
speedfactor (2:AM)
speedfactor (3:PM)

3 seats

seats (2:AM)

seats (3:PM)

I3 crushcapacity
crushcapacdity (2:AM)
crushcapacity (3:PM)

2 travel + dwell time
travel + dwell ime (2:AM) |
travel + dwell ime (3:PM)

il

M-MAP2 | EC.01 : Inception Report




I / I I Network Model: Level of Service

EXa m p le &2 Project Setup O X
i Dimensions  Link Type &Modes Types Zonal Data  Combinations Transit Transfers TransitFares  Extended Parameters
M RT Fa re ta b le Transit Fares ggpﬁgﬁsﬁiiuns:gat:bd:gI;:nfg;ie?‘:\lfﬂsﬂl one of these fare tables.
EF|%| glE=da |

(- 60: BMA_BRT Matrix 5739: A8 : Phaya Thai 6025: A7 : Ratchaprarop 5738: A6 : Makkasan 5737: A5 : Ramkhamhaeng  5736: A4 : Hua Mak 6026: A3 :BanThap Chang 6027 A2 Lat Krabang 6028: Al : Suvarnabhumi

e ,j &61: FareSystems 1
(-] 62: FareSystemé2
1[5 63: BMTA_Bus_Euro2_To 6025: A7 : Ratchaprarop 15.00 15.00 15.00 20,00 25.00 30.00 35.00 40.00
- 64 BMTA_Bus_Aircon_M( 5738: A6 : Makkasan 20,00 15.00 15.00 15.00 20,00 25.00 30.00 35.00
[& ,j 65: BMTA_Bus_Aircon 5737: A5 : Ramkhamhaeng 25.00 20.00 15.00 15.00 15.00 20.00 25.00 30.00
-] 66: BMTA _Bus_Aircon Te || 5735 A4 : Hua Mak 30.00 25,00 20.00 15.00 15,00 15.00 20.00 25,00
-] 67: Bus_line_Y70E
-] 70 No_FIX_MRT
& J 71: FIX_RED_LINE 6027: A2 : Lat Krabang 40.00 35.00 30.00 25.00 20,00 15.00 15.00 15.00
-] 72: FIX_ARL_LINE 6028: Al : Suvarnabhumi 45.00 40.00 35.00 30.00 25.00 20.00 15.00 15.00
- 73: FIX_BTS_LINE
-] 74: FI¥_BLUE_PURPLE_LI
[+ ,j 75: FIX_GOLD_LINE

] J 76: FIX_ORANGE_LINE
-] 77: FIX_PINK_YELLOW_B
-] 78: FI¥_GRAY_LIGHTBLU
[
[
[
[E
[
[
[
[
[
[
[
[
[
[
[
[

5739: AB : Phaya Thal 15.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

6026: A3 : Ban Thap Chang 35.00 30,00 25.00 20,00 15.00 15.00 15.00 20,00

=

b 79: FIX_M2_LINE

i-[] 81: VAR_RED_LINE
7] B2: VAR_ARL_LINE

i -[] 83: VAR_BTS_LINE
-] 84: VAR_BLUE_PURPLE_L
-] 85: VAR_GOLD_LINE
-] 86: VAR_ORANGE_LINE
- [ 87: VAR_PINK_YELLOW |
-] 88: VAR_GRAY_LIGHTBLL
i-[] 83: VAR_MZ_LINE

7] 90: Park_and_ride

5[] 91: FIX_Monarai_Samuty
£~ 92: VAR_Monorail_Samut
i 93: FIX_Monaorai_DonMu
7] 94: VAR_Monorail_DonMy
- 101: SRTET_Red

[=)-[E 102: AERAT_ARL

E| JR! 1: Farescheme1
2:AM

)
£
>
£

Report... oK Cancel
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I/II/ Horizontal and vertical transfer coding .

Transfer Time Survey between Platforms (Time Survey)

Bang Wa station (S12)

Start| Line Name BTS Silom Line Station Bang Wa (S12) Direction to National Stadium
End| Line Name MRT Blue Line Station Bang Wa (BL34) Direction to Tha Phra Green Line
First Name Chatchawan Length of Step | 555 Day Thursday -
Last Name Simalorit DD/MMMYY | 17/02/2022 Time 7:00 - 9:00 I
1 2 3 4 5 6 T 8 g 10 1 12 13 |
Lengh Numberof Seps on Foot | 13 45 80 3 10 33 10 I Simplify to
ol ot 42 55 42 : Horizontal transfer time = 2.74 min
Use of Escalator () & & "
Time (3) 7:00 No Ticket 00:12 © 00:35 ¢ 0105 ¢ 0143 ¢ 0241 | 0326 ¢ 0334 | 0351 : 0416 | 0424 I
Time (S) 7-00 With Ticket 00:13 | 00:37 | 01:06 | 01:45 | 02:15 | 02:39 | 0248 | 0305 | 0331 | 033
Time (3) 8:00 No Ticket 0015 ¢ 00:39 ¢ 0110 ¢ 0149 ¢ 02:20 © 0335 ¢ 0341 | 0356 : 0419 | 0428 ’
Time (S) 8:00 WithTicket 00:14 | 00:38 i 01:09 | 01:48 | 02:19 | 0242 | 0250 | 0306 | 0332 | 0341
Time and distance shall be recorded separately in the survey. When there are escalator and stairs, escalator will be selected to record the time. To measu :
distance, stairs will be selected. I
1 Simplify to
Frah Srars Esealater E9V0 (e a2 : Vertical transfer time = 1.31 min
Paint
|
® - = O Up (Stairs/Escalators): / Down (Stairs/Escalalors). ™ Path ee— Latch: 3 Ticket Machine: & |
Start Platform | .
{ BangWa(S12) ) Plaform - Blue Llne
(To  Nafonal Stadium )— Bang Wa station (BL34)
* e =
T




Network Model: Level of Service Survey

Bang Wa (BL34)
A= a4 - A A
A= : ’N—EM
v—E—/v A —
Bang Sue (BL11) Bang Sue (RNO01) Bang Sue (BL11)
.N = A = /v—.
\_\ N ; . _ /v_/V
Bang Son (PP15) Bang Son (PP15)

Tha Phra (BLO1) Platf. 2 " %~ ThaPhra (BL01) Platf. 1-2
Tha Phra (BL01) Platf. 3-4

= Silom Line

xxx = Blue Line

xxx = Purple Line

XXX

= Gold Line
= Red N-S Line
= Red E-W Line

7
N

—
A

Legend

Up

Down

Path

Latch

Ticket Machine

- Escalator

—> Stairs

Start/
Finish Point




Network Model: Level of Service Survey

Bang Son

Purple Line — Red Line : 6 (7) min
Red Line — Purple Line : 7 (7) min

Tao Poon

Blue Line — Purple Line: 3 min [~ e

Purple Line — Blue Line: 4 min

Siam
Sukhumvit Line — Silom Line: 2 min
Silom Line — Sukhumvit Line; 2 min

Tha Phra

Platf.1-2 Blue Line — Platf.3-4 Blue Line: 1 min
Platf.3-4 Blue Line — Platf.1-2 Blue Line: 1 min

Bang Wa
Silom Line — Blue Line : 4 (4) min
Blue Line — Silom Line : 4 (5) min

(O Consultant survey on February 17, 2022
O JICAteam survey during 28-30 Nov 2017

*The value in brackets is the transfer time using the ticket machine, *Platf. = Platform

Bang Sue Syanuol

Blue Line — Red Line: 6 (7) min - A

Red Line — Blue Line: 6 (6) min | o s o e,
Mo Chit / Chatuchak m, |, O Tl

Sukhumvit Line — Blue Line: 6 (7) min | =" "“ .'a mi“

. . . . e =O= Tt
Blue Line — Sukhumvit Line :7 (7) min e .
Phaya Thai e

SukhumvitLine — ARL:4 (7) min | 2% 2 &5
ARL — Sukhurvit Line: 6 (6) min | = == &=

#saasa
Parking o

Makkasan / Phetchaburi
ARL — Blue Line : 9 (10) min
Blue Line — ARL : 9 (10) min

Asok / Sukhumvit
Sukhumvit Line — Blue Line: 6 (7) min
Blue Line — Sukhumvit Line: 5 (5) min

Krung Thon Buri
Silom Line — Gold Line : 4 (5) min
Gold Line — Silom Line : 4 (5) min

=< | Saladaeng/ Silom
Silom Line — Blue Line: 11 (13) min

Blue Line — Silom Line: 10 (11) min




///// Network Model: Level of Service

Example

Transfer station

& Link: Road |

B

A
B ¢
>4

=
A
7/

M-MAP2 | EC.01 : Inception Report

o
o

(S
&=



/ / / / / Network Model: Level of Service pres
[

Congestion survey

Congestionratio
- > 180 % Ramkhamhaeng St
>150 %, 180%< o 1191217, 07:48 - 908
Lat Phrao St s <150 % | 2 6-28 minuies
1. 18112/17,07:30-8:23 3. 1-2 rains
2. 34 minues 4, 190-200 %
3. 0-1train
4. 90-200 %
’ ,P::.z'::/
g Ve .
Saphan Taksin St o \ ~
1. 221217, 07:28 - 8:31 : On Nut St
2 36 minues | 1. 2111217, 07:20- 8:10
3 0-1tain 2. 2-4 minutes
4 180-200 % 3. 0-2 trains
e 4. 170-200 %
10km from Siam Station

Note: Numbers 1 is survey date and time, 2 is head between trains (in minutes), 3 is
number of trains the passengers miss due to congestion, and 4 is congestion ratio

Source: M-MAP2 blueprint, JICA 2018

Full Capacity

A
ol Ul

A newspaper can A newspaper can be

opened and
comfortably.

read, but onlyifitis
folded.

With uncorfortable
physical contad. be
Dnly small-size
bookssuchas

magazinescan be
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Network Model: Level of Service Survey

Actual Headway and Travel time for bus

® Viabus App, Moovit App: Travel time, Headway, Schedule, Arrival time.

1348 00 =Saldtal 81%0 13:48 T O =Sl 81%a

- A4
« 9 [ @ 50t i) ¢ 2178 vnBvA

Q ; R

o
=,
»¢€
+
145
3-70471

©

@ OpenStreetMap contributors

RUKLU Siam Park

Operation Hours: 04:30~21:30

ugnsT¥eN-aNans? Yaek RatLat  13:51

145 ( Yaek Lat Phrao ) 14:11
Station details Full schedule
- ; mMauwsnszuasivilae Sankhwaeng Phra
[* MRT Lat Phrao Station (Exit 1) Nakhon Nuea g
" MRT Lat Phrao Station (Exit 2) aanay Criminal Court

= Opposite Big C Extra Lat Phrao =
AU INEIAUNBAIUNTIABY

I Samyaek Lat Phrao Post Office °

I SoiLat Phrao 8

Favorite Report Go

(-
O

(=S
W
a



Network Model: Level of Service Survey

1l

1—3321 13442 s3] = [
s e 3231 : A3
M | a *
; [s351 a &  1.Inner Bangkok (Ratchada Ring Road) 0-
3232
{ ‘ o5 22 10 Km Radius 7 Locations
[s00] e 1 = @ 347 B i
¥ 4 346 . . v
5 2. Outside Ratchada Ring Road (10-20 =
s e Km Radius) 14 Locations
: wed G O R, [ 3.Sub-Urban (20-30 Km Radius) 14
; e Locations
@ m dininda
321 zg'ﬁfﬁgﬁ [ad81]
NAKHON MIN BURI
m PATHOM Ouus
B2 318 Q ® Inner Bangkok (Ratchada Ring Road)
375 LAT KRABANG "
[51d 5o EHE 00 NONTHABURI BRI e il
m Noi-- utside Ratchada Ring Roa -
n(‘)Hr:IUAS NI @ ® OQutside Ratchada Ring Road (10-20
1 uld SRatu
o Soutiog AR Km Radius)
aaavsy
G S LN ey
) [ES] i 306, wauvivga ) LATRHRAO WaALu1e1d
o : wauvvyuiiou waajws» <
. \ ) MIN
335 SAMUT: p\/RAKAN entral Eastville (;“ MIN BURI .
/ NO D ouys
Eaf (e [ BANGKOK NONTH Afiazing Park
375 1 A
o »
. - wandoau
\ Go b : et 9
Q ° SAPHAN SUNG
[ ISTRICT Wi
| Bangk0k D"Jf,?ﬁfye wauvon:U SAPHVAN SONG
3 5 ASVINWUKIUAS
[s3%4]
P == SUAN'LUANG.
Wat Boonyapra ‘,‘Q a Wﬁf.fffff,“‘ uu)\)a)uh?)\)\\
@ HLONG TOEI .~ :
wanaaviay
NG Kl S:'mdh_or{‘ Hospfa\
i KHAEM wauua u
uavuvy Bana Khae P PRAWET
U wa us:0A
o PHRA KHANONG St a
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I / I I Network Model: Level of Service

Total: Transit Lines

@ | D G ae
Go to: #4Find g Extended

Property Value

Exa m p le 5 / Phra Arthit 103 suf,,;,, R

= general

Bus

mode
" pictures
transittag

farenr
route_no
name

"schedule TO Tuns

= tvpes
operator

year

Bus Stop

mrt_line
owner
mrt_type

I

usINNAG

mans

' frequency

frequency (2:AM)

frequency (3:PM)

reliability

reliability (2:AM)

reliability (3:PM)

speedfactor

speedfactor (2:AM)

speedfactor (3:PM)

seats

seats (2:AM)

seats (3:PM)

crushcapacity

crushcapacity (2:AM)

crushcapacity (3:PM)

travel + dwell time

travel + dwell time (2:AM)
travel + dwell time (3:PM)

I

|

ol

i

Ll

auunsnidos = 2

iant Swing Bus Sto:

Bamru

1ng Mueang Rd
i

- pusnapul NS
auusum” PS¢
sE5p PUL IR+
=

04
H )
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Network Model: Level of Service Link type
Free-Flow Speed Capacity Mode
Link Type Details

(kph) (Vehicle/direction)| Car | Truck Mc Walk PT
1 Centroid connector (general) 15 0 Y Y Y
2 Centroid (PT + link-based highway assignment) 15 0 Y Y Y
3 Centroid connector to MRT 15 0 Y
a4 Walk link 4.4 0 Y
5 Ferry link 15 0 Y
6 SRT rail link 35 0 Y
7 MRT rail link 35 0 Y
8 One way road 1 lane/direction 40 1,250 Y Y Y Y Y
9 One way road 2 lane/direction 40 2,500 Y Y Y Y Y
10 One way road 3 lane/direction 40 3,750 Y Y Y Y Y
11 One way road 4 lane/direction 40 5,000 Y Y Y Y Y
12 One way road 6 lane/direction 40 7,500 Y Y Y Y Y
13 Dual carriageways with frontage road 1 lane/direction 95 1,500 Y Y Y Y Y
14 Dual carriageways with frontage road 2 lane/direction 95 3,000 Y Y Y Y Y
15 Dual carriageways with frontage road 3 lane/direction 95 4,500 Y Y Y Y Y
16 Dual carriageways with frontage road 4 lane/direction 95 6,000 Y Y Y Y Y
17 Dual carriageways with frontage road 5 lane/direction 95 7,500 Y Y Y Y Y
18 Flyover 1 lane/direction 30 1,250 Y Y Y Y
19 Flyover 1 lane/direction 50 1,250 Y Y Y Y
20 Flyover 2 lane/direction 50 2,500 Y Y Y Y
21 Flyover 2 lane/direction 70 2,500 Y Y Y Y
22 Flyover 3 lane/direction 50 3,750 Y Y Y Y

M-MAP2 | EC.01 : Inception Report




Link type

TotalY22: Links
cuooe=xzaldsa
Goto: 17966 @ Find 4 Extended

Property Value
linktag
roadnumber
link_type
authority
remark
type
brt
doh_code
expressway
proj_name
tds_proj
lanes

I name

= types \

"roadtype * I PRI S A T A ZATE
jurisdiction_code 0

capacity_indicator

sector

sub_sector

year

f_authority_type

=" speed !

I'speed (2:Car,2:AM) o500
speed (2:Car, 3:PM)
speed (3:Truck,2:AM)
speed (3:Truck, 3:PM)

oto 2:AM)

Disable mode

speed (5 M)

speed (6:PT,2:AM)

speed (6:PT,3:PM)

speed (7:Car_loaded, 2:AM) 42.75

speed (7:Car_loaded, 3:PM) 42,75
d V)

_loaded, 2: A

speed (9:Feeder, 2:AM) 28.64
speed (9:Feeder, 3:PM) 28.64
@ capacity ]
# watch

M-MAP2 | EC.01 : Inception Report




Network Model: Level of Service

Car loaded speed

M-MAP2 | EC.01 : Inception Report



Network Model: Level of Service

Speed (km/hr)
=05
16 - 30
31-45
46 - 60
— >60

Motorcycle loaded speed

M-MAP2 | EC.01 : Inception Report



I/II/ Network Level of Service : Travel Time p
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ses / Overview
€ Traffic situation
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B  Main .
Traffic situation _--‘.;_“5*—/ : #e S ' PR— L—-'
= L / @ .
R a ." 8 -

CONGESTION

& Monitoring

&  Analysis




NI} network Level

of Service : Travel Time
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TN oD (1331 o 563

OD (1331 to 563)

Travel Travel Boarding + avel Boarding
Distance Access Waiting
Cost time Transfer me +Transfer
CAR 24 52 41 - - 35 - -
MC 24 30 54 - - - - -
BUS 23 32 94 55 21 17 86 52 4 30
RAIL 22 42 57 36 18 3 86 37 19 30

> M-MAP2
&3
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il oeericon 4

Model Google Map
0D * | origin T * | destinationT v | Mod¢~ Observe | v API Diff Distance |+ | Travel Cosi | Traveltin v | Boarding + Transl ¥ | Accesstim = Waiting| = Travel time * Boarding +Transfer ¥ | Access tim| ¥ MIN MAX | ¥ Waiting|
91 303 666 RAIL = 40.43 = 6.68 25,94 45.15% 25.67 14,51 5.00 34.00 25.00 5.00 = = =
92 433 438 CAR 40.00 8.93 348% 3.50 22,24 14.33 - - - 9.00 - 9.00 8.00 10.00 -
92 433 438 MC - 8.93 - 3.50 13.37 18.69 - - - - - - - - -
92 433 438 BUS - 44,42 - 8.49 14.00 64.21 18,73 40.48 5.00 35.00 31.00 2.00 - - -
92 433 438 RAIL - 44,42 - 10.44 36.00 80.16 13.61 62,35 4.00 - - - - - -
53 115 759 CAR 40.00 18.43 117% 6.81 26.95 15.41 - - - 16.00 - 16.00 - - -
93 115 759 MC - 18.43 - 6.81 16.02 25.20 - - - - - - - - -
93 115 759 BUS - 58.57 - 7.41 17.77 42.03 23.11 14.18 4.74 47.00 26.00 21.00 - - -
93 115 759 RAIL - 58.57 - 6.78 27.48 42.50 17.28 18.72 6.50 - - - - - -
94 766 670 CAR 20.00 8.87 126% 4.07 23.05 12.58 - - - 11.50 - 11.50 7.00 16.00 -
94 766 670 MC - 8.87 - 4.07 13.82 16.86 - - - - - - - - -
94 766 670 BUS - 39.67 - 4.07 2.00 25.41 12.85 9.06 7.50 31.00 23.00 8.00 - - -
94 766 670 RAIL - 39.67 - 4.42 15.00 27.17 5.04 20.12 2.00 25.00 26.00 3.00 - - -
95 142 436 CAR 30.00 26.57 13% 8.60 29.51 25.38 = = = 30.50 = 30.50 16.00 45.00 =
95 142 456 MC = 26.57 = 8.60 17.46 32.97 = = = = = = = = =
95 142 456 BUS = 57.23 = 9.99 18.87 51.96 34.97 8.97 8.03 37.00 12.00 25.00 = = =
95 142 456 RAIL = 57.23 = 16.01 41.00 50.27 25.26 21.01 4.00 61.00 18.00 43.00 = = =
96 301 386 CAR 30.00 10.87 176% 11.20 33.22 26.62 - - - 16.00 - 16.00 12.00 20.00 -
96 301 386 MC - 10.87 - 11.20 15,54 34.57 - - - - - - - - -
96 301 386 BUS - 61.63 - 10.53 9.33 53.10 34.67 13.43 5.00 53.00 22.00 31.00 - - -
96 301 386 RAIL - 61.63 - 17.43 55.00 57.40 28.58 21.42 7.00 51.00 25.00 26.00 - - -
97 501 1326 CAR 34.00 32.90 3% 32.00 92.45 55.40 - - - 36.50 - 36.50 28.00 45.00 -
97 501 1326 MC - 32.90 - 30.88 35.31 78.08 - - - - - - - - -
97 501 1326 BUS - 596.80 - 31.52 20.68 112.67 88.20 13.17 11.30 78.00 16.00 62.00 - - -
97 501 1326 RAIL - 96.80 - 34.83 66.00 86.95 57.93 24.06 5.00 92.00 31.00 61.00 - - -
98 592 144 CAR 30.00 25.47 18% 14,11 37.37 39.87 - - - 24.00 - 24.00 - - -
98 592 144 MC - 25.47 - 14,11 21.87 51.77 - - - - - - - - -
98 592 144 BUS - 34.85 - 14.41 13.62 69.16 50.37 12.40 6.38 55.00 13.00 46.00 - - -
98 592 144 RAIL - 34.85 - 14.33 47.00 38.50 22.84 13.65 2.00 38.00 11.00 27.00 - - -
318 752 CAR 20.00 16.30 23% 8.98 54.68 23.43 = = = 24,50 = 24,50 14.00 35.00 =
318 752 MC = 16.30 = 8.20 17.14 32.10 = = = = = = = = =
318 732 BUS = 50.08 = 10.86 11.95 58.38 41.09 9.28 8.01 34.00 8.00 26.00 = = =
318 752 RAIL = 50.08 = 13.55 72.00 74.16 41.01 25.28 7.88 67.00 48.00 15.00 = = =
100 144 1005 CAR - 32,82 - 22,23 73.58 47.56 - - - 38.00 - 38.00 26.00 50.00 -
100 144 1005 MC - 32,82 - 21.68 27.94 73.22 - - - - - - - - -
100 144 1005 BUS 90.00 52,23 72% 24.10 25.10 81.53 69.96 4.36 7.20 52,00 8.00 44,00 - - -
1nn 1AA 1NNs BAll - 87 272 - 21 2R A7 NN AQ N2 IR A Q 7a 2 nn AR NN Q nn AN nn - - -
M-MAP2

LD




///// Training on Planning Data for Rail Demand Model y

® Base Year Data Preparation

®  Future Year Data Prediction




///// Data Requirement for the Development of Rail Demand Model
[

Zonal level data

- Travel behavior (TDS 2016, BTDS 2022)
- No. of population

- No. of employment

- No. of students

Station Access
Model

- RP survey

NO

* All data are required for the
- base year (2019, before COVID-19)
- future years (2045, every 5 year)

- Daily no. of passengers of 3
intercity bus terminals + Bang

Sue Grand Station

- Daily no. of passengers of 2 international airports

- Ratio of international and domestic passengers

Main Model

roduction

ercity Railway Passenger
al Access Model

Passenger Data

Airport Passengér

- Destination survey at intercity bus
Access

terminals and international airports
Passenger Data

Distribution

< Distribution

- Hub access survey (RP+SP) at

Distribution

intercity bus terminals and

Modal Split

@dal Split

international airports
Modal Split

Railway Route

Assignment

Passenger by railway §nk

- RP survey
- SP survey

- Rail route choice survey (RP+SP)

A I
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Base Year Data Preparation

I

o
-] &®



Il

Zonal level data

Travel behavior (TDS 2018)
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//// Zonal level data
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I/II/ Zonal level data : No. of Population (base year)

Available data

Level Timeline
Data Source |Province |District|Sub-district| TAZ|2010|2011|2012{2013|2014|2015(2016|2017|2018|2019(2020| 2021
Population 2010-2040 (regis+nonregis/age/sex) |NESDB X X X X X X X X X X X X X
Population 2010-2020 (regis+nonregis) WorldPop X X X X X X X X X X X X X X X X
Population 2010-2020 (regis) DOPA X X X X X X X X X X X X X X X

https://www.worldpop.org/

Population Density Vietnam Administrative Unit Level 002

Vietnam RF Distributed Population Counts
Using Non-Default Ancillary Data (OSM)

{?}j —
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Zonal level data : No. of Population (base year)

Worldpop.org is the US-based non-profit organization

World P.Op ABOUT METHODS & TOOLS NEWS DATA CONTACT
Mapping Populations

Land cover-based: Through detailed mapping of settlements, and linkage of these settlement extents with gazetteer population numbers, the substantial majority of
resident population can be mapped within settlements with good precision. Mapping of the remaining minority rural populations follows the approaches outlined in
detail elsewhere. The settlement maps are used to refine land cover data, while local high resolution census data is exploited to identify typical regional per-land cover
class population densities, which are then applied to redistribute census counts to map human population distributions. This population mapping approach forms the
pasis of some older WorldPop datasets, but is now being replaced by an alternative 'Random Forest' mapping approach described below.

Random Forest: Stevens et al (2015) provides full details on the novel random forest regression tree-based mapping approach. In brief a new semi-automated
dasymetric modeling approach has been built that incorporates census and a wide range of open access ancillary datasets in a flexible, "Random Forest" estimation
technique. A combination of widely available, remotely-sensed and geospatial datasets (e.g. settlement locations, settlement extents, land cover, roads, building maps,
nealth facility locations, satellite nightlights, vegetation, topography, refugee camps) contribute to the modeled dasymetric weights and then the Random Forest
model is used to generate a gridded prediction of population density at ~100 m spatial resolution. This prediction layer is then used as the weighting surface to
perform dasymetric redistribution of census counts at a country level. The full code behind the approach will be published and documented soon and is available
through contacting the WorldPop team. The madelling process produces accompanying metadata for each output dataset, documenting input datasources and
accuracy statistics. Outputs show marked improvements in mapping accuracies over the land cover-based approach outlined above and other population mapping
approached (Steven et al (2015)).




//// Zonal level data : No. of Population (base year)

Worldpop.org is the US-based non-profit organization

. -
Wor'dpop ABOUT METHODS & TOOLS Gl
@ -A.
-
Selected cities
'Y . i

.
koo
At the city scale, we develop a semi
F%
| - covers and land uses to inform spa
We compare results obtained at both spatial scales. In addition, spatially-detailed
o census data, historical maps, and e» ibution datasets are

used for modelling and predicting urban expansion and human population

densities across Africa.

Bottom-up population mapping: Where census data are outdated or unreliable, WorldPop has been collaborating with the Bill and Melinda Gates Foundation and

Oak Ridge National Laboratories to develop approaches to estimating population distributions at high spatial resolution through a combination of satellite-derived

feature extractions and household surveys. Initial outputs are being completed and will be available on the WorldPop site in 2016, with some outputs already available

\ation tra

for Nigeria in their vaccir

Intra-urban population mapping: To delineate, map, and predict urban extent and urban land uses in Africa, the MAUPP project works at two spatial resolutions: high
resolution (HR ~30 m) and very high resolution (VHR < 5m). The urban extent is defined as the Morphological Urban Area (MUA), which is the densely populated area
where most of the economic and/or cultural activities occur and all the important transportation connections to other cities take place. At the continent scale, we

develop a generalizable method based on statistical models to map the urban extension and the intra-urban densities of a set of + 50 cities mainly using SAR and

optical remote sensing as input data (see figure below for selected cities). Information fusion extracted from the two datasets allows for the exploitation of redundancy,
in order to increase global information and complementarity and to improve certainty and precision.
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Your methodology Revised one

Studv Area Pop. of the whole Pop. of the whole
. Study Area (NESDC) Study Area (NESDC)

Starting point

Pop. of each

Changwat Province (NESDC)

Sub-district

Distributed according to the
proportion of registered pop. of
each district in each Province.

— Pop. of each
District Distributed by District

World pop. Distributed according to the

proportion of registered pop. of
each sub-district in each
District.

Pop. of
each sub-district

Distributed by World pop.
in each sub-district.

TAZ TAZ




* To check the validity of estimated base-year population framework. (not check the
number by TAZ)

* To analyze urban development trend of BMR

Table-4.1.1- - Historical-Population-Change-of -Study- Area- -

"-‘ Population- kel Annual Growth Rate (%5 -

(1) Ove ra" trend "'1 19607 19707 1880« 19007 2000 20107 | 2015 7| 1990-20004 2000-2010] 2010-2015(
Bangkoks 21364 30773 489714 58824 83551 B3I052 B.843.2 0.8% 2796 032 |&

o By chan gwat SsmutPrakan’ | 2347 3204] asas| 7eos| 10234l 187e7| zoisol 2o | some | zoss |©
Samut Sakhons 1657 2005 2472 3210 A6 3 BET 2 o 3.8% 5.6% 1,395 |&

[ ] Makhon Patham: 3705 4193 52804 6295 2151 94394 1.039.5 2558 1.596 1.995  |&
LO n ge r t re n d Months hf 1962 26871 369.5| 5807 gi68) 133414 1.487.3 3. 8% 5.0%6= 2.2% |

Pathur Thani+ 1358 2335 3197 4124 G778 132714 14475 5.1% 709 1895 |&

5-Provinces: 115569 145214 184744 26934 330414 632104 B6.9360 3558 £ 206 R

BMRB- 32533 452044 6,844 44 BST5E| 10.159.20 1£626.24 15.579.2, 1.9 379 1.3% |+

Ayutthizyas A7EF S0 6020  TO0E T2T 3 270 BEE 5 A% 1.8% 005 |+

Chachoengsao 3227 3545 4454y 55219 335.2 7155 TT0.0 1. 4% 1,286 1,595 |&

Totald 40847 533857 7.691.8] 98286 11,521.6) 162125 17.217.5] 1,655 3.506 1.2954  |&

Sowrces Mational-Statistics Cffice-of Thailand,-Department-of Provincish Administration: -

W B ng koo B3 pEsinces A Utk b —Chisc hoe nigs B0

Source:-Mationst 5tatistics-Office of Thailand - Department-of Provincial-Administration. -



(1) Population distribution by area
(2) Population density by area

e By Sub-district/ TAZ
e Better show historical change of longer period
* To check the overall study area as well as BMA central area
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(3) Population growth by area
* By Sub-district/ TAZ
e Better show historical change of longer period

e o o ettt g4 s e o e

A ’
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Sources JICA Study Team «

Figure-4.1.3- - Population-Changes-by-Period-in-Tokyo-Metropolitan-Region.-1970-2015+



///// Group Behaviors based on TDS 2018 |

Assuming that travelling behaviors (trip rates, mode choices) of people are different based on

e Ages (0-24, 25-59, 60+ year-old)

e Trip purposes (Work, Business, Private, Education)

e Household/personal income (High, Medium, Low)

e Vehicle ownership (With, Without)

0% 0%  40% 60% 80%  100% 0% 20% 40% 60% B0%  100%

GCar 220G 52 5% BN N=867 | Car 48%1. 1% INNEEDTEO I | N=367

Mobreycyle I 47.1% Bl =274 Motroycyle [IIETEZSEN 208% NN -7

Taxi S 73.1% Al N=175 Ta 5055 4o RO =175

Aircon public bus RN 66.7% JB N=198 Aircon publicbus SRR =193

e ol 69.3% B N-336 PO e IS \-336

BTS/MRT/ARL/SRT SR 1. %% B N=783 |BTSJMRTMRUSRT B6% 192% NN | N=783

Paratransit IS 57.5% Bl nN=40 Paratransit  IHESH 12.5% IS - 10

Oher ISR 51.7% BN nN=37 Oter DEGHN  264%  EEEEITDEEEEEE: - 37

Total |GG 619% B N=2,760 Total W% 16.0% HEEEINZEN N NN=2,760
W No answer m 110,000 or less 2 10,001 - 20000 B No answer B 1 10,000 or less =32 10,001 - 20,000
3.20,001- 30,000 W 4.30,001- 40,000 W 5. 40,001 - 60,000 320,001 - 30,000 W 4 30,001- 40,000 W5 40,001 - 60,000
W6 60,001- 80,000 = 780,001 - 100,000 = § 80,001 - 100,000 = 5. 60,001- 80,000 W 780,001 - 100,000 =g 80,001 - 100,000

Baht/Month Baht/Month

Personal Income Share by Chosen Mode

Household Income Share by Chosen Mode

Baht/Month

More than 80,000

60,001 - 80,000

40,001 - 60,000

30,001 - 40,000

20,001 - 30,000

20,000 or less

No answer
0% 20% 40% 80% 80% 100%
B Car MBTSMRT/ARL/SRT
Source: JICA Study Team

Figure 3.1.18 Share of Car and Railway user by Household Income
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Zonal level data : No. of Employment (base year)

Employment classified into 3 main sectors

Sector 1: Agriculture
Sector 2: Industry
Sector 3: Service

Available data

Level Timeline
Data Source Province | District | Sub-district| TAZ | 2010|2011 2012| 2013|2014 | 2015(2016|2017|2018| 2019| 2020( 2021
Employment 3 sectors NSO X X X X X X X X X X X X
Sector 2 - no. of factories and employment Department of Industrial Works (DIW) X X X X X X X X X X X X X X X
Sector 3 - no. of workplaces in Bangkok and vicinity |NSO Workplace Census, 2012 X X X
Existing land use 2019- BKK & other provinces Land Development Dep. X X* x* | x* X X
Existing land use 2015 - BKK BMA X X

Remark: Asterisk (*) symbol represent there are only provide data in

table file not spatial dataset, and depends on data collection

timeframe from provided authority
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I/I/I Comparison of Planning Data: TMA VS. BMA |

TMA Planning data at TAZs Level BMA Planning data at TAZs Level
Generation Attraction ® No. of population
Population Index Trip Rate Population Index Trip Rate o . . .
No. of employment in service, industry and
Number of workers 1.000 Number of employment 1.000
Number of students 1.000 Number of school seats 1.000 agrlculture
Number of people who ® No. of students
stay at home during the 0.716 Daytime population 0.265
daytime*
Daytime population 0.237 Daytime population 0.237
Number of workers 0.075 Number of employment 0.075
Number of employment 0.194 Number of employment 0.194
Number of employment 0.465 Number of workers 0.466
Number of school seats 0.713 Number of students 0.715
Daytime population 0.312 Nighttime population 0.312
Number of employment 0.076 Number of workers 0.076




How to prepare employment framework: Suggested

(1) Agriculture Sector

No. of employment in
Agriculture (NSO) Province

Ratio of agriculture
s Exclude new urban District

development project from land
use data in 2019

area (Land nse data) <=

Sub-district

A4

No. of employment in TAZs

Agriculture




How to prepare employment framework: Suggested

(2) Industrial Sector

No. of employment in Industry (NSO) (Control total)
Province
B. No. of employment in other
N industrial business
(NSO total) = (DIW) District
A. No. of 1 ti
|0 OF CHIDIOVIEEE I Distributed by
registered industrial business Sub-district
(DIW) population in TAZ
Ratio of Industrial area
(Land use data # Bldg. floor area)) v TAZs

No. of employment in Industry by TAZ




How to prepare employment framework: Suggested

(3) Service Sector
(Control total)

No. of employment in Service (NSO) ‘|
J L Share of employment which can Provi
. . rovince
N \/
No. of employment in the land of No. of employment in be assu.med as those “.’orkmg I
service use other area business/commercial use
Ratio of Service area District

Land data + Bldg. fl
(Land use data g tloor Distributed by population

in TAZ

area)

Sub-district

v 4

No. of employment in Service by TAZ TAZs




//// Zonal level data : No. of Students (base year)

Available data
Level Timeline

Data Source Province | District | Sub-district | TAZ | 2010| 2011| 2012 | 2013(2014|2015|2016|2017|2018| 2019|2020 2021|2022
Students in Schools National Education Information System (NEIS) X X X X X X
School location + no. of students 2019 Information System for Equitable Education X X X X X X

5 z Swoulsoiseutuls:inalng ;
AumnlsoiSou X doyatinuu dnAnwi Tuszuu Tuunsrvanudnu sredwin sefuns Anwiwaziwa Tnasdnun 2561 (Foya u Tuil 10 dquieu 2561)
Uoun31 360 ss.  ---> 47 Som3a
® on @ ® NS S 361-720ss.  --—-> 19 Sow3a — n - - -
awi au aga SSYNS N A 721 - 1,080 S @ .. BUOLUIAEINT 3 9 BYUIA 13 W) | BYUIA 2(4 W) | aYuna 3(5 ¥ | Ussoudnwll 1 | UssouAnunDil 2 | UssouAnunDit 3 | UssouAnunDit 4
— ~ORRsss. % SN0 Fodoudnen AUa/LLL Sne/tum Fanda
11nN31 1,081 ss. > 3 So3a L] wels 218 A 218 A 218 A 218 Wil 218 Al 218 W 218 Wi
. wolv iswgln Rt ST RS 58 69 62 72 66 ) 124 114 111 93 121 94 99 113
Sonda : NSOINWUHIUAS i iy ;
TeAraluas s wrunantiae ST RS 19 20 30 28 27 33 39 a7 36 a5 30 57 a0 56
Qs19a:19805:GUIOHIQ -
i bkt ndn [REl=L) ASINMIMTUAS 209 126 239 141 209 161 229 146
Foansivefanicisluadlumsssgudus oan wRedn ASANIIVTURS 19 18 2 21 25 18 26 32 22 22 27 32
Frlata FelauTa weillauusudnging | nsavmamIues 17 14 11 15 13 15 16 17 18 11 19 13 13 17
Jrarsuvsisy s wesuanantios ASINMIMTUAS 60 26 58 a8 54 74 98 100 99 80 81 83 95 80
sywaiaUiuun dhumwuny LSS UAS ASANIIVTURS 27 22 31 20 29 20 31 23 29 29 30 25 25 25
vikdiessrsIngens) arem wAaRdns NI TES 24 19 25 21 31 25 7 68 51 63 52 35 54 36
Fyaguius dnuduuan weETIn TIPS 21 25 31 21 4d 22 47 48 53 46 51 50 39 59
Frgiuesu unnsd weETIn TIPS 11 7 19 £ 14 16 23 13 18 1 17 12 17 11
auunafiyanel wrlouanie | wedann TIPS 39 49 63 45 72 67 &5 106 80 sd 88 75 ) E
P CITEE TN duuly wemeyTin TIPS 23 37 51 39 57 60 82 63 80 69 86 67 89 73
sz WszESgms ety (nszdna Anail) Fmeman wermema NI TES a7 a3 26 54 a3 a1 107 113 109 115 105 115 115 94
Tnedgine e wiuwssfiosh AN wedgl ARV TURS 18 14 32 21 a1 25 40 35 38 24 35 32 33 28
35\[)111371.1 Femdunanda el wellansudgig | ngamamiues 25 18 35 28 23 25 a1 39 a9 37 67 a8 55 51

No. of students at each university & school

University & school locations

No. of students in each TAZs




Future Year Data Preparation
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Proposed Population Forecast at TAZ level

4 N
Y (Year N-1 TAZ Population x NESDC Year N
(1+%Growth) x K Factor of each = Provincial Forecasted
province) Population
g _
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9,000,000 Bangkok .
o Population Forecast
8,000,000
Samuth Prakarn
7,000,000 . .
Provincial Level by NESDC as
6,000,000
Control Number
4,000,000 Nakorn Prathom
3,000,000 — Samuth Sakorn
R
2,000,000 Pra Nakorn Sri Ayuthaya
1,000,000 (65.69%)
Chacheongsao (55.03%)
2019 2024 2029 2034 2039
. Annual
Province 2019 2024 2029 2034 2039
Growth Rate
Bangkok 8,318,381 8,461,345 8,469,622 8,369,908 8,186,713 -0.08%
Samuth Prakarn 2,075,369 2,262,278 2,432,334 2,580,037 2,698,754 1.32%
Nonthaburi 1,583,587 1,725,629 1,854,410 1,965,838 2,055,009 1.31%
Prathumthani 1,545,064 1,680,668 1,799,461 1,900,690 1,980,999 1.25%
Pra Nakorn Sri Ayuthaya (65.69%) 574,968 578,574 575,853 566,279 549,543 -0.23%
Chacheongsao (55.03%) 434,256 458,017 480,622 501,509 519,838 0.90%
Nakorn Prathom 1,028,113 1,100,930 1,171,965 1,235,304 1,286,523 1.13%
Samuth Sakorn 770,253 821,145 866,105 903,965 932,980 0.96%
Study Area 16,329,992 17,088,586 17,650,373 18,023,531 18,210,358 0.58%
’&-_‘ I - .01 : Inception
& & e Increase 1,880,367 persons = 94,018 persons/ year



/ / / / / Population Forecast OPT1 Y
Proposed Population Forecast at TAZ level

I T e
Option 1 4 vt S
* NESDC POP forecastas || | e
control number | } =
e Different growth rates |/
(2010-2019) for TAZs I

 Same K factor for TAZs ¥
within the same province

i
db> -| B i
,@\ @3 M-MAP2 | EC.01 : Inception Report
N A
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Annual Growth Rate (2010-2019) TAZ Level
TAZ NESDC NESDC NESDC Annual TAZ NESDC NESDC NESDC Annual
ID 2010 2015 2019 Growth Rate ID 2010 2015 2019 Growth Rate
1 2735 2547 2,279 -2.01% 1075 13,733 15,820 15,612 1.44%
0]
3 2326 1,962 1738 23.19% 1077 4,699 4907 5,084 0.88%
1078 11,908 12,290 12,502 0.54%
a 16,943 16,619 15,288 -1.14%
1079 8,720 9,400 9,544 1.01%
5 5,198 a.97 4,607 -1.33%
19 I 13 ’ ° 1080 10,549 11,609 11,806 1.26%
6 5,214 5,017 4,549 -1.50%8B 1081 14,874 19,554 22330 4.62%
7 5,005 4,788 4,595 -0.94% 1082 12,767 17,512 20,009 5.12%
8 3,972 3,564 3,114 -2.67% 1083 10,538 13,286 15,257 4.20%
9 4343 3967 3,438 -2.56% 1084 12,112 17,501 19,334 5.33%
0]
11 3115 2,959 2706 1.55% 1086 14,967 18,788 21,328 4.01%
1087 10,884 12,080 13,987 2.83%
12 6,419 6,027 5,588 -1.53%
1088 9,755 9,809 10,353 0.66%
13 4415 4,120 3,852 -1.51%
’ ° 1089 13,393 13,268 14,128 0.59%
14 3765 3,500 3,149 -1.97% 1090 12,462 13,950 18,172 4.28%
15 3,768 3,423 3,167 -1.91% 1091 3976 4,634 6,160 4.99%
{;’A} & Ba ngkok M-MAP2 | EC.01 : Inception Report Sa m uth Pra ka rn
NI/ATD
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K Factor K Factor by

SHd Q9990 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 .
province

10 njunwumIuAs  100.00% 99.45% 99.35% 99.25% 99.15% 99.05% 98.96% 98.86% 98.77% 98.68% 98.60% 98.51%

11 ﬁﬁ;l‘l/li‘l]i’m’li 100.00% 99.62% 99.52% 99.42% 99.32% 99.21% 99.11% 99.00% 98.90% 98.80% 98.69% 98.59%

12 ‘L!‘L!‘Vl‘lfé 100.00% 99.48% 99.38% 99.28% 99.18% 99.08% 98.98% 98.88% 98.78% 98.68% 98.58% 98.48%

13 U‘V‘!uﬁ’]ﬁ 100.00% 99.32% 99.22% 99.13% 99.03% 98.95% 98.86% 98.78% 98.70% 98.62% 98.54% 98.46%

14 wszuﬂiﬂ%aqsm 65.69% 99.37% 99.29% 99.21% 99.13% 99.05% 98.96% 98.87% 98.78% 98.69% 98.59% 98.50%

24  2LLFUNTI 55.03% 99.62% 99.59% 99.56% 99.53% 99.49% 99.46% 99.42% 99.38% 99.35% 99.31% 99.27%

73 uﬂiﬂgu 100.00% 99.87% 99.86% 99.84% 99.81% 99.77% 99.73% 99.68% 99.63% 99.57% 99.52% 99.46%

74 d@YNTE1AI 100.00% 99.27% 99.19% 99.11% 99.03% 98.95% 98.87% 98.79% 98.71% 98.63% 98.55% 98.47%
“tor

e 9% N 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

10 nFuNNUNIUAT 9851% 98.43% 9835% 98.28% 98.21% 98.14% 98.06% 97.99% 97.92% 97.84%
11 aynsdsinig 98.59% 98.49% 98.38% 98.28% 98.17% 98.07% 97.96% 97.86% 97.75% 97.64%
12 uqu'% 98.48% 98.38% 98.28% 98.18% 98.07% 97.97% 97.86% 97.75% 97.64% 97.53%
13 ‘l.l‘l{!&lﬁ’]ﬁ 98.46% 98.38% 98.31% 98.23% 98.15% 98.07% 97.99% 97.91% 97.83% 97.75%
14 Wizuﬂiﬂ%atﬁﬁ&l 98.50% 98.40% 98.30% 98.19% 98.08% 97.97% 97.86% 97.75% 97.63% 97.52%
24  QATLJNTI 99.27% 99.23% 99.20% 99.16% 99.12% 99.07% 99.03% 98.99% 98.94% 98.89%

73 umATdgy 99.46% 99.40% 99.34% 99.28% 99.21% 99.14% 99.08% 99.01% 98.94% 98.86%

74  @ynIdanns 98.47% 98.39% 98.31% 98.22% 98.14% 98.05% 97.96% 97.87% 97.78% 97.69%




(c
¥

2010 2015 2019 2020 2022 2023 2025 2026 2027 2028 2030 2031 2032 2033 2035 2036 2037 2038
2,135 2,547 2,279 2,221 2,103 2,043 1,923 1,863 1,803 1,743 1,684 1,626 1,568 1512 1,456 1,401 1,347 1,295 1,243 1,193 1,143
1,730 1,570 1,393 1,353 1,272 1,231 1,150 1,110 1,070 1,031 992 954 917 881 845 810 776 743 711 679 649
2,326 1962 1,738 1,673 1,546 1,484 1,364 1,305 1,248 1,192 1,138 1,085 1,034 985 937 891 846 803 762 723 684
16,943 16,619 15,288 15,032 14,488 14,202 13,908 13,607 13,299 12,987 12,670 12,350 12,028 11,705 11,382 11,059 10,738 10,418 10,100 9,785 9,472 9,162
5,198 4973 4,607 4,520 4,340 4,245 4,051 3952 3,851 3,750 3,648 3546 3,443 3342 3240 3,140 3,040 2942 2,844 2,748 2,653
5,214 5017 4,549 4,457 4,263 4,164 3,959 3,855 3,751 3,646 3540 3,435 3,331 3,227 3,123 3,021 2,920 2,821 2,722 2,626 2,530
5,005 4,788 4,595 4,527 4,380 4,302 4,137 4,051 3964 3874 3784 3692 3,600 3,507 3,414 3322 3229 3,136 3,044 2953 2,862
3,737 3,494 3,150 3,074 2,919 2,840 2,680 2599 2519 2439 2360 2,281 2203 2126 2,050 1976 1902 1,831 1,760 1,691 1,623
3972 3,564 3,114 3,014 2,815 2,717 2,523 2,428 2,334 27241 2,151 2,062 1976 1,892 1,809 1,729 1,652 1,577 1,504 1,433 1,365
4,343 3967 3,438 3,332 3,119 3,014 2,804 2,701 2,600 2500 2401 2,305 2,211 2,119 2,029 1941 1856 1,774 1,694 1,616 1,540
4,212 3,824 3,278 3,171 2,957 2,852 2,644 2542 2442 2343 2247 2,153 2061 1971 1884 1,800 1,718 1,638 1,561 1,486 1,414
3,115 2,959 2,706 2,649 2,532 2,471 2,348 2,285 2,222 2,158 2,095 2,032 1969 1906 1,844 17783 1,723 1,663 1,604 1,547 1,490
6,419 6,027 5,588 5,472 5,233 5,109 4856 4,727 4,598 4,468 4,338 4208 4,079 3,950 3,823 3,697 3573 3450 3,329 3210 3,092
4,415 4,120 3,852 3,773 3,609 3,524 3,351 3,263 3,175 3,086 2996 2907 2819 2,730 2,643 2557 2471 2,387 2,303 2,221 2,141
{,:AL @ M-MAP2 | EC.01 : Inception Report
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/ / / / / Population Forecast OPT2

Annual Annual
District District Name NE§DC o ':‘E?DC - I:lE?DC Annual Growth Growth Rate  Growth Rate
odo Population 2010  Pop 2015  Pop 2019 Rate2010-2015 )0 TS PO °
Bangkok pt I O n
1001 vinoAuLuansyuas 81,364 76,712 70,028 1.17% 2.31% -1.65%
1002 viavAuiuandn 150,412 144,568 131,786 -0.79% 2.34% -1.46%
1003 viasAuuanuagaan 204,008 235,236 258,410 2.88% 2.32% 2.66% Py N E S D C P O P f
1004 viaeAuLuainesn 63,476 66,575 70,800 0.96% -1.53% 1.22% O re Ca S a S CO n ro
1005 ViaoAuluAIOLLY 253,840 271,105 277,462 1.32% -0.58% 0.99%
1006 vineAuiuanenyd 201,824 212,210 214,494 1.01% -0.27% 0.68%
1007 viaeAuiuatnaiu 77,391 72,120 69,123 -1.40% 1.07% -1.25%
1008 viavAuailandsudagving 72,208 69,149 63,838 -0.86% 2.02% -1.36% n u l I | e r
1009 viaeAuiansyiuug 129,050 131,219 130,654 0.33% 0.11% 0.14%
1010 vinvAuiafiuyd 182,163 200,254 209,324 1.91% -1.10% 1.56%
1011 viasfuaaansaio 212,442 242,052 260,974 2.64% -1.86% 2.31% Py U S e 2 O 1 5 _ 2 O 1 9 P O P g ro Wt h ra te
1012 vineAulAE U 113,705 114,160 114,235 0.08% -0.02% 0.05%
1013 vinvAuluaduuEI9A 38,605 36,569 32,977 -1.08% 2.62% 1.74%
1014 viaofuiaman'v 100,763 102,280 101,857 0.30% 0.10% 0.12% . .
1015 vinvAuiasuLs 167,953 161,308 155,686 -0.80% 0.89% -0.84%
1016 viavAuiumnenanivaj 102,015 98,701 97,115 -0.66% 0.41% -0.55% by d I St r I Ct
1017 viavAuLaviaug 104,270 114,906 123,816 1.96% -1.85% 1.93%
1018 viaoAuLuAARAIRY 107,310 106,453 104,521 -0.16% 0.46% -0.29%
1019 viavAuluanSotu 144,013 150,314 153,821 0.86% -0.57% 0.73%
1020 viaeAulumnenaniias 167,755 163,961 158,156 -0.46% 0.91% -0.65%
1021 viaoAuluaunoyuiay 210,208 251,523 272,800 3.65% -2.01% 2.94%
1022 vinsAuamiasey 177,213 182,832 185,210 0.63% -0.32% 0.49%
1023 viaeAuluavuaIuy 196,097 219,734 229,536 2.30% -1.09% 1.76%
1024 viasfiulunTIHYTYTOUY 120,465 119,777 118,192 -0.11% 0.33% -0.21%
1025 VinoAUALIIWER 136,625 135,889 133,401 -0.11% 0.46% 0.27%
1026 viavAuluadiuuag 181,418 179,278 174,919 -0.24% 0.62% -0.40%
1027 viasAuiadonu 198,349 205,889 208,812 0.75% -0.35% 0.57%
1028 vinvAuiuasINg 118,956 116,344 114,175 -0.44% 0.47% -0.45%
1029 viavAulumneda 187,048 181,772 185,430 0.57% -0.50% -0.10%
1030 viavAuLuaandng 219,674 227,028 229,905 0.66% -0.31% 0.51%
1031 viavAuLuaNIARUMAN 133,379 130,092 127,571 -0.50% 0.49% -0.49%
1032 viaeAuiumilszi 211214 240,831 265,379 2.66% -2.40% 2.57%
1033 viavAuluaAaadAL 152,314 151,196 148,632 0.15% 0.43% 0.27%
1034 VinoAuLIAFIUNAI 156,442 170,984 182,109 1.79% -1.56% 1.70%
1035 viavAuluaaauMa 216,454 220672 220,367 0.39% 0.03% 0.20%
1036 vinvAuluanauiiiag 224,417 239,502 249,600 1.31% -1.03% 1.19%
1037 viaoAuiuas 13 102,841 104,747 106,534 0.37% -0.42% 0.39%
1038 viavAuluaaIAWs? 165,284 173,413 174,073 0.96% -0.09% 0.58%
1039 vineAuiuaTain 109,176 119,858 128,051 1.88% -1.64% 1.79%
1040 ViaoAuLuAIIUA 260,620 273,664 284,055 0.98% -0.93% 0.96%
1041 viaoAulandnd 152,317 151,800 153,096 -0.07% -0.21% 0.06%
1042 vinvAuimae'lna 247322 281,398 302,827 2.62% -1.82% 2.28%
1043 viavAulaaduwIEn) 116,476 134,130 142,541 2.86% -1.51% 2.27%
1044 vinoAuLuasWIuG 119,495 133,578 141,020 2.25% -1.35% 1.86%
1045 vineAuLuaTonasnans 156,079 161,569 160,977 0.69% 0.09% 0.34%
1046 viaoAulLAARAIEIN 216,493 262,314 296,685 3.91% -3.03% 3.56%
1047 vineAuiuanow 133378 132,785 132,308 -0.09% 0.09% -0.09%
1048 vineAuuanIiann 100,627 110,450 115313 1.88% -1.07% 1.53%
1049 vinsAuiuavions 155,316 171,663 180,641 2.02% 1.27% 1.69%
1050 viaoAuLuanouay 141,021 152,853 155,150 1.62% L0 37% 1.07%

M-MAP2 | EC.01 : Inception Report
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Popuation T Additional Population
NO Project Name TAZ 2025 2030 2035 2040 2025 2030 2035 2040
2568 2573 2578 2583 2568 2573 2578 2583 Increases in TAZs
1 qudussyuwieniasng 666 ! ! : - 35000 35000 35000 35000 e |La rgep roj ects
2 panduniamsa >9 10,000 10,000 10,000 10,000 20,000 20,000 20,000 20,000 e Future railw ay stations
3 Juuusden 154 - 80,000 80,000 80,000 . 50,000 50,000 50,000 (e stimated based on
4 v 759
EEC Gateway #nne&u 4 - - 80,000 - - - 50,000 .
population growth along
> Tassnsiduaiies 2 : ! : - 50,000 50,000 50,000 50,000 .
urple line between 2010-2015
6 |peziosadied 1107 4,120 4,120 4120 4,120 9,864 9,864 9,864 9,864 purp
7 ¢ 948 and 2015-2019)
LUSABNUBARUINUN : - 100,000 100,000 100,000
& wm3eEn Aae 5 1486 ] ] ] : 1 - - 100,000
2 Fundatean = : ! ] : ! ] - 50,000
10 |9y wnsud wssu 9 — : ! - 2,494 ; ! - 7,823
Summary 14,120 94,120 94,120 176,614 114,864 264,864 264,864 472,687
% agﬁ M-MAP2 | EC.01 : Inception Report
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Future Estimation Framework

Step 2: Additional Factors that increase population in

some TAZs

e Future infrastructure developments
* new railway stations :> Use past trend of population increase in TAZs
* new highway * along purple line (opened in 2016)

- along opened sometime in 2015)

(G
W
&
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Past Trend of Population change by Sub-district

Purple line (opened since 2016)

Station
Code

PPO1
PP0O2
PPO3
PPO4
PPO5
PPO6
PPO7
PP0O8
PP0O9
PP10
PP11
PP12
PP13
PP14
PP15
PP16
TOTAL

All Subdistricts within the study area

Purple Line

Khlong Bang Phai
Talad Bang Yai

Sam Yaek Bang Yai
Bang Phlu

Bang Rak Yai

Bang Rak Noi Tha It
Sai Ma

Phra Nang Klao Bridge
Yaek Nonthaburi 1
Bang Krasor
Nonthaburi Civic Cente
Ministry of Public Healt
Yaek Tiwanon

Wong Sawang

Bang Son

Tao Poon

TAZ ID

1327
1292
1287
1305
1302
1242
1239
1200
1204
1202
1201
1190
1193

571

569

563

Sub-
district_  dasua
Code

12040800 INURUNIITAWIUN
12030400 NURALEITINAU
12030400 SNUALEITINAU
12040300 snuaunesnlnal
12040300 snuaunesnlnal
12011000 shuau9TAUaL
12010900 sihua'lnsiin
12010400 6NURLNINTLRD
12010400 6NURUIINTERA
12010400 6NURUIYNTERA
12010400 6NURALNINTLRD
12010200 GURBRIAUIEY
12010300 GNURUIILAU
10290200 AN
10290100 1N9dia
10290100 119dia

Annual Annual
AUIA NESDC_SD NESDC_SD NESDC_SD Growth Rate Growth Rate
2010 2015 2019 2010-2015  2015-2019
UUNY 82,050 88,459 91,148 1.52% 0.75%
UUNY 35,709 46,118 50,443 5.25% 2.27%
UUNY
UUNLAT 9,443 10,517 11,839 2.18% 3.00%
UUNLI
uumu‘% 22,219 25,692 26,670 2.95% 0.94%
UUNY 23,165 26,899 29,179 3.03% 2.06%
UUNY 65,339 69,256 71,331 1.17% 0.74%
UUNLT
UUNLI
UUNLAI
UUNY 62,293 62,596 60,177 0.10% -0.98%
UUNY 50,048 52,547 53,367 0.98% 0.39%
ATILNNUMTUAT 63,942 63,628 64,213 -0.10% 0.23%
ATILNWNUIUAT 123,106 118,144 121,217 -0.82% 0.64%
ATILNNUNIUAT
537,312 563,855 579,584 0.97% 0.69%
15,079,559 16,234,675 16,985,170 1.49% 1.14%

J”!'L A
\“""‘L‘f« G« r;
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- Sub- L o Annual Annual
ohe Green Line Extension TAZ ID district 2a6UR IUIA NESDC_SD NESDC_SD NESDC_SD Growth Rate Growth Rate
Code 2010  _2015 2019  2010-2015  2015-2019
Green_Silom (Opened since 2013)
S9 Pho Nimit 271 10150400 tl.!ﬂﬂ'ia ATILNNUMIUAT 25,621 24,544 25,506 -0.86% 0.97%
S10 Talat Phlu 276 10150600 aMIAZUAY APILNANNWIUAT 25,931 25,233 25,532 -0.54% 0.30%
S11 Wutthakat 272 10150500 a1aNa ATILNWUUAT 25,603 24,100 22,138 -1.20% -2.10%
S12 Bang Wa 456 10220900 ﬂ'mﬂaaamﬁm‘%m_, ATILNNUMIUAT 23,224 21,962 22,080 -1.11% 0.13%
TOTAL 100,379 95,839 95,256 -0.92% -0.15%
All Subdistricts within the study area 15,079,559 16,234,675 16,985,170 1.49% 1.14%

past trend of population increase in TAZs along Using Past trend of population might not be an

railway station doesn’t have obvious increa:> appropriate method, building area increase rate might be better
. ] now collecting GIS data (residential building areas)

rate when comparing with the average

increase rate of all TAZs

A >
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Base Year Employment Estimation at TAZ level

e 2015 Limitations
e 2019 NSO data: available at provincial level
 DIW data: incomplete x,y coordiates, needs correction
* Land use data of different provinces is collected at
different time frames, and has many errors esp.
industrial uses
Available Data * Unmatched NSO & Land use data, needs adjustment

Employment by sector (registered & non-registered)

| N
(2011, 2015 & 2019) Province SO
Industrial Employment (registered only)
TAZ DIW
(2015 & 2019)
Land Use o -

(varies 2015-2021)

i
db> -| : i
,@\ @3 M-MAP2 | EC.01 : Inception Report
N A




/1111 Employment

—
Employment Data (Provincial Level)
2011 2015 2019
2011 2015 2019
SECTOR Ay, Aamsisnnis uunyd dvusiil cuesd3ads andensn uasidsy @wmsdanas ana. famsidsnnns uunyi vusail NszuasAdanse amfensn  uasisn  dymsanas avu. yusidsia uuny’d  dvusnil uesA3aganidens uasilau Insanas
TOTAL 3,863,860 778,552 521,614 492,460 427,591 405,415 584,663 361,331 5,298,088 1,291,064 891,414 900,999 497,447 425,127 640,029 686,687 5,270,383 1,352,893 949,273 935,855 501,017 435,828 678,701 705,226
17,565 24,870 19,577 45,722 68,936 126,045 143,597 37,801 40,930 14,311 28,364 59,053 47,194 106,607 112,059 20,665 18,168 21,018 25,417 45,071 46,309 87,371 122,557 59,333
1. Agriculture, forestry and fishing 17,565 24,870 19,577 45,722 68,936 126,045 143,597 37,801 40,930 14,311 28,364 59,053 47,194 106,607 112,059 20,665 18,168 21,018 25,417 45,071 46,309 87,371 122,557 59,333
755,774 387,624 107,002 184,881 172,954 122,156 162,392 181,990 1,107,218 646,436 185,142 315,013 217,164 129,957 229,809 434,289 1,008,043 617,190 175,045 267,979 212,153 158,623 255,424 414,008
2. Mining and quarrying 1,869 1,242 0 0 703 0 0 1,994 5,453 918 919 839 580 628 294 5,616 1,528 408 325 317 1,660 240 361 0
3. Manufacturing 733,291 384,290 97,986 183,464 167,456 119,858 160,110 177,740 1,069,903 642,969 170,485 311,567 213,818 127,282 227,075 428,088 958,360 612,867 164,749 262,869 207,218 153,200 253,230 411,439
4. Electricity, gas, steam and air conditioning supply 7,226 1,239 8,678 578 2,272 650 1,216 645 18,988 1,223 11,774 1,336 2,106 1,279 1,919 144 21,590 1,429 8,238 2,242 1,559 2,309 1,004 1,289
5. Water supply; sewerage, waste management and remediation
activities 13,388 853 338 839 2,523 1,648 1,066 1,611 12,875 1,327 1,964 1,271 661 768 522 441 26,565 2,486 1,734 2,552 1,716 2,875 829 1,281
3,090,521 366,058 395,035 261,857 185701 157,214 278,674 141,540 4,149,940 630,317 677,908 526,933 233,089 188,564 298,160 231,733 4,244,173 714,686 748,811 622,804 242,555 189,835 300,721 231,886
6. Construction 175,522 22,840 23,731 24,435 23,024 15,284 29,632 15,621 266,585 52,269 66,104 49,987 29,146 22,099 25,363 18,467 300,488 50,767 62,670 69,350 30,934 27,886 27,372 21,579
7. Wholesale and retail trade; repair of motor vehicles and motorcycles 925,147 98,318 112,643 77,444 56,303 50,668 106,947 51,072 1,186,775 181,896 189,345 162,204 62,419 58,044 115,096 86,043 1,237,165 196,354 204,477 208,094 74,687 57,604 115,105 82,812
8. Transportation and storage 287,743 55,088 28,024 27,580 18,742 15,469 15,089 20,440 475,115 99,241 54,878 55,344 23,277 14,638 18,908 24,422 480,838 125,678 68,649 77,330 22,450 13,565 18,584 27,195
9. Accommodation and food service activities 547,160 59,458 33,217 45,323 22,659 32,139 38,177 24,559 541,528 87,732 73,815 70,497 23,323 32,506 51,417 37,256 549,843 117,757 79,417 71,714 35717 27,356 49,199 36,646
10. Information and communication 75,760 2,093 15,789 4,849 786 182 3,508 339 131,398 9,780 23,528 9,013 1,081 794 1,757 2,138 104,175 6,288 19,500 11,879 1,432 275 1,214 1,240
11. Financial and insurance activities 135,596 6,242 19,177 5,138 3,041 2,263 3,920 1,431 220,510 15,188 32,301 13,535 3,891 3,443 5,068 6,166 209,130 17,079 40,008 19,937 5,935 2,613 6,150 4,738
12. Real estate activities 50,695 6,784 2,520 4,621 933 835 2,359 428 92,818 18,053 10,794 5,343 1,737 991 1,982 4,100 99,648 11,915 16,397 10,312 3,615 359 2,893 3,887
13. Professional, scientific and technical activities 135,734 6,379 11,300 1,785 446 292 5,722 1,015 180,230 9,773 32,670 17,329 1,720 5,083 3,839 4,715 183,393 19,778 31,715 18,277 788 2,148 5,130 4,034
14. Administrative and support service activities 142,084 26,115 14,358 13,209 9,157 8,174 8,057 BI553 222,953 47,869 22,220 20,737 7,990 6,693 5,392 9,377 228,255 46,591 33,906 23,614 5,202 6,611 11,499 7,671
15. Public administration and defence; compulsory social security 148,861 20,904 62,745 22,201 20,734 9,905 20,273 5,349 212,173 23,645 69,329 38,389 34,743 16,168 17,660 11,322 218,060 29,926 72,964 31,047 26,974 16,438 16,210 9,028
16. Education 121,419 18,728 27,745 12,973 13,374 8,276 16,538 3,398 166,853 18,451 36,152 27,619 17,482 9,266 24,338 6,264 162,133 30,187 34,293 26,727 14,509 11,578 19,149 10,315
17. Human health and social work activities 75,579 7,766 12,227 7,548 5,731 4,831 11,727 6,427 118,798 14,809 22,526 20,718 9,290 6,052 8,118 7,690 95,650 14,776 26,436 15,188 6,311 6,964 9,193 8,192
18. Arts, entertainment and recreation 28,550 11,576 3,798 6,997 2,827 1,533 3,422 2,017 40,623 8,663 3,847 9,043 4,250 4,213 5,885 2,987 43,445 8,844 9,221 14,810 3,802 4,157 4,884 3,600
19. Other service activities 127,809 16,431 14,348 6,981 6,205 5,990 11,016 4,822 141,855 29,267 26,088 21,670 9,648 7,667 11,384 9,135 180,960 26,128 33,254 17,584 8,720 10,151 12,019 9,120
. as employers; undifferentiated goods and services-producing activities 94,248 4,039 9,837 773 1,739 1,373 2,287 1,063 101,600 6,287 11,307 4,839 1,641 907 1,956 1,653 92,465 6,062 8,251 6,268 1,479 631 2,120 1,688
21. Activities of extraterritorial organizations and bodies 3,762 0 0 0 0 0 0 0 1,930 0 0 0 0 0 0 0 2,538 328 531 0 0 0 0 0
22. Unknown 14,852 3,297 3,576 0 0 0 0 0 48,200 7,392 3,003 667 1,451 0 0 0 55,990 6,227 7,124 672 0 1,501 0 140
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Employment

Employment Data (Provincial Level)

SECTOR
TOTAL

1. Agriculture, forestry and fishing

2. Mining and quarrying

3. Manufacturing

4. Electricity, gas, steam and air conditioning supply

5. Water supply; sewerage, waste management and remediation
activities

8. Transportation and storage

6. Construction

7. Wholesale and retail trade; repair of motor vehicles and motorcycle:
9. Accommodation and food service activities

10. Information and communication

11. Financial and insurance activities

12. Real estate activities

13. Professional, scientific and technical activities

14. Administrative and support service activities

15. Public administration and defence; compulsory social security
16. Education

17. Human health and social work activities

18. Arts, entertainment and recreation

19. Other service activities

20. Activities of households as employers; undifferentiated goods
and services-producing activities of households for own use

21. Activities of extraterritorial organizations and bodies

22. Unknown

In service land uses

In other land uses

2015
Aanu.  ayusisnns uunui Unusiii uasidgu
5,298,088 1,291,064 891,414 900,999 640,029 686,687
40,930 14,311 28,364 59,053 112,059 20,665
40,930 14,311 28,364 59,053 112,059 20,665
1,582,333 745,677 240,021 370,357 248,717 458,711
5,453 918 919 839 294 5,616
1,069,903 642,969 170,485 311,567 227,075 428,088
18,988 1,223 11,774 1,336 1,919 144
12,875 1,327 1,964 1,271 522 441
475,115 99,241 54,878 55,344 18,908 24,422
3,674,825 531,076 623,030 471,589 279,253 207,311
266,585 52,269 66,104 49,987 25,363 18,467
1,186,775 181,896 189,345 162,204 115,096 86,043
541,528 87,732 73,815 70,497 51,417 37,256
131,398 9,780 23,528 9,013 1,757 2,138
220,510 15,188 32,301 13,535 5,068 6,166
92,818 18,053 10,794 5,343 1,982 4,100
180,230 9,773 32,670 17,329 3,839 4,715
222,953 47,869 22,220 20,737 5,392 9,377
212,173 23,645 69,329 38,389 17,660 11,322
166,853 18,451 36,152 27,619 24,338 6,264
118,798 14,809 22,526 20,718 8,118 7,690
40,623 8,663 3,847 9,043 5,885 2,987
141,855 29,267 26,088 21,670 11,384 9,135
101,600 6,287 11,307 4,839 1,956 1,653
1,930 0 0 0 0 0
48,200 7,392 3,003 667 0 0
73,256,510 " 465,129 542,615 ’ 416,097 ’ 251,934 ’ 187,191
418,315 65,948 80,415 55,493 27,318 20,120

By NSO

497,447
47,194
47,194

240,441

580

213,818

2,106

661
23,277
209,812
29,146
62,419
23,323
1,081
3,891
1,737
1,720
7,990
34,743
17,482
9,290
4,250
9,648

1,641
0
1,451
177,574
32,238

AUNTAIAS NSTUASATALSL RTLAILNGD

425,127
106,607
106,607
144,595
628
127,282
1,279

768
14,638
173,926
22,099
58,044
32,506
794
3,443
991
5,083
6,693
16,168
9,266
6,052
4,213
7,667

907
0
0
150,919
23,006
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Employment Forecast Agriculture Sector

Proposed Employment in Agricultural Sector Forecast at TAZ level

= o ar ¥
A13M 5.3.5-14 U5210N15AAIUTNIUTDINTUNHUWIUAT AUAUN.A. 2559 - W.A. 2580
#1U1 WA.2550 | WA.2560 | W.A.2561 | WA.2562 | W.A.2563 | W.A.2564 | W.A.2565 | W.A.2566 | WA.2567 | W.A.2568 | W.A.2569
AVNNBATATTY 27,025 28,402 29,102 29,200 28,920 28,451 27,910 27,355 26,808 26,276 25,758

([ ] Ca Ic u Iate % c h a nge e a c h ye a r a'l'n'lqna'mnimuazﬁaai’"n 1,287,548 | 1,280,860 | 1,269,928 | 1,256,090 | 1,240,845 | 1,224,495 | 1,207,578 | 1,178,683 | 1,150,034 | 1,121,705 | 1,093,785

1) wiloaud

H 2) q%1'sﬁ"|1'|n”ml”|’mﬁ"1 986,906 975,035 962,939 950,618 938,192 925,600 912,898 891,371 870,114 809,143 828,071
of Employment Forecast in e - : J

25,612 25,473 25,831 25,860 26,056 26,123 26,234 26,036 25,844 25,626 25,402
° ) AsReaia 275,030 280,352 281,158 279,579 276,597 272,772 268,446 261,275 254,076 246,937 239,910
A g rl S e cto r 20 2 0- 2 0 3 7 by #nsAnuazn1suinng 3,996,836 | 4,074,000 | 4138175 | 4191450 | 4235556 | 4272117 | 4302586 | 4497395 | 4698448 | 4906766 | 5123348
Dmsean-Ads 1,236,928 | 1242627 | 1,248,118 | 1,253737 | 1,259,529 | 1,265498 | 1271646 | 1333887 | 1,399326 | 1,468,132 | 1,540,482
B M R 2)l5ausuuaziwams 549,894 551,304 552,506 554,292 556,719 550,872 563,785 593,280 625,142 659,599 696,903
3)NTALLIALTUA AR AU LAZNTS 608,099 622,062 636,205 609,292 661,588 673,148 683,995 720,229 765,975 809,285 854,210
. gili,ﬂ’a

Afte r 2037 U Se a n n U a I grOWt h ANITUIANTAIUNTEULAZATT 250,760 272,481 291,994 307,840 319,540 327,213 331,306 346,981 360,923 373,474 384,970

TUIATT
rate SedmTiningns by 530,668 505,534 559,945 573,291 585,479 596,533 606,502 642,109 678,646 716,139 754,612

fAanssuyaging

° Em I m nt F r t in A ri suimsTsnmsuazUaniul s 192,339 193,207 193,894 194,362 194,619 194,678 194,554 194,257 193,800 193,193 192,447
p Oy e o ecas g TInTaEne 191,446 213,668 226,731 233,388 235,890 235,765 234,001 241,518 255,463

248,607 262,217

gnTsUsATTE AU EE IR 142,547 114,796 147,013 149,205 151,373 153,518 155,640 164,584 173,990 183,882 194,282

at TAZ IEVEI 9)ﬁ’~11‘133u11‘%n13;1"1u14ﬁr-1aﬁ'qr-lmmz 184,700 179,488 174,609 170,277 166,395 162,828 159,472 156,260 153,153 150,129 147,174
YHUUBUT

— Employment in Agri by TAZ 10)msuinsluaiaGau 109,456 108,393 107,078 105,767 104,426 103,064 101,685 100,291 98,885 97.471 96,051

Bk 5,176,158 | 5,383,262 | 5437,205 | 5476,741 |.5.505,321 | 5525063 | 5,538,075 | 5703432 | 5875290 | 6,054,747 | 6,242,891

(from 2019) X % change Employment Forecast by sector 2016-2037 by province in BMR
each year  Forecast until 2037
* Not include Ayuthaya and Chacheongsao
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Employment Forecast Agriculture Sector

Proposed Employment in Agricultural Sector Forecast at TAZ level

NSO Employment in Agri Sector Annual BMR Employment Forecast in Agricultural Sector
2011 2015 2019 Growth 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

10 Bangkok 17,565 40,930 18,168 0.42% 29,200 28,920 28,451 27,910 27,355 126,808 26,276 25,758 25,253 24,637 24,037 23,451 22,880 22,322 21,672 21,041 20,428 19,833 19,255
11 Samuthprakarn 24,870 14,311 21,018 -2.08% 13,819 14,144 14,399 14,585 14,708 14,776 14,795 14,774 14,716 14,558 14,376 14,174 13,957 13,727 13,422 13,113 12,801 12,488 12,176
12 Nonthaburi 19,577 28,364 25,417 3.32% 18,740 18,463 18,170 17,869 17,562 17,253 16,943 16,633 16,326 15943 15,566 15,197 14,834 14,480 14,063 13,659 13,265 12,881 12,509
13 Prathumthani 45,722 59,053 45,071 -0.18% 65,713 65,115 64,369 63,531 62,619 61,656 60,656 59,632 58594 57,268 55952 54,651 53,368 52,106 50,619 49,169 47,756 46,380 45,041
14 Pra Nakorn Sri Ayuthaya 68,936 47,194 46,309 -4.85%
24 Chachoengsao 126,045 106,607 87,371 -4.48%
73 Nakorn prathom 143,597 112,059 122,557 -1.96% 120,948 121,598 121,438 121,199 120,606 119,874 118,947 117,897 116,721 114,887 112,983 111,027 109,030 107,002 104,445 101,898 99,368 96,862 94,384
74 Samuthsakorn 37,801 20,665 59,333 5.80% 22,525 22,899 23,209 23,465 23,669 23,825 23,938 24,011 24,046 23931 23,785 23,612 23,415 23,196 22,846 22,482 22,106 21,721 21,327
NSO Employment in Agri Sectoir Annual % chagne BMR Employment Forecast in Agricultural Sector Annual

2011 2015 2019 Growth 2019-202(2020-202021-2021022-2022023-2022024-202!:025-202(:026-2022027-202!028-202"029-2032030-2032:031-203:032-203:033-203.034-203.035-203 036-203 Growth 037-203038-203
10 Bangkok 17,565 40,930 18,168 0.42% -1.62% -1.90% -1.99% -2.00% -1.98% -1.97% -1.96% -2.44% -2.44% -2.44% -2.43% -2.44% -2.91% -2.91% -2.91% -2.91% -2.91% -2.29% -2.29% -2.29
11 Samuthprakarn 24,870 14,311 21,018 -2.08% 1.80% 1.29% 0.84% 0.46% 0.13% -0.14% -0.39% -1.07% -1.25% -1.41% -1.53% -1.65% -2.22% -2.30% -2.38% -2.45% -2.50% -0.70% -0.70% -0.70%
12 Nonthaburi 19,577 28,364 25,417 3.32% -1.48% -1.59% -1.66% -1.72% -1.76% -1.80% -1.83% -1.85% -2.35% -2.36% -2.37% -2.39% -2.39% -2.88% -2.87% -2.88% -2.89% -2.89% -2.22% -2.22% -2.22%
13 Prathumthani 45,722 59,053 45,071 -0.18% -0.91% -1.15% -1.30% -1.44% -1.54% -1.62% -1.69% -1.74% -2.26% -2.30% -2.33% -2.35% -2.36% -2.85% -2.86% -2.87% -2.88% -2.89% -2.08% -2.08% -2.08%
14  Pra Nakorn Sri Ayuthaya 68,936 47,194 46,309 -4.85%
24 Chachoengsao 126,045 106,607 87,371 -4.48%
73 Nakorn prathom 143,597 112,059 122,557 -1.96% 0.54% -0.13% -0.20% -0.49% -0.61% -0.77% -0.88% -1.00% -1.57% -1.66% -1.73% -1.80% -1.86% -2.39% -2.44% -2.48% -2.52% -2.56% -1.37% -1.37% -1.37%
74 Samuthsakorn 37,801 20,665 59,333 5.80% C.GG% 1.35% 1.10% 0.87% 0.66% 0.47% 0.30% 0.15% -0.48% -0.61% -0.73% -0.83% -0.94% -1.51% -1.59% -1.67% -1.74% -1.81% -0.30% -0.30% -0.39
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Employment Forecast Service Sector

Proposed Employment in Service Sector Forecast at TAZ level

= o & &
A1579N 5.3.5-14 Uﬁ:;‘u’]mﬂ’]'iﬂ’]ﬁﬂl;l,'iﬂﬂ’lu’ﬂﬂﬂﬂ‘zxﬂm‘ﬂﬂ"r’nUﬂ‘i AIUAUN.A. 2559 - W.A. 2580

[ J Ca I C u I ate % ch a n ge e a c h ye a r #1117 W.A.2559 | W.A.2560 | W.A.2561 | W.A.2562 | W.A.2563 | W.A.2564 | W.A.2565 | W.A.2566 | W.A.2567 | W.A.2568 | W.f.2569

AUNNEATNTTY 27,025 28,402 29,102 29,200 28,920 28,451 27,910 27,355 26,808 26,276 25,758

f E I t F t . A1YaRaMNTIILAZ AT 1,287,548 | 1,280,860 | 1,269,928 | 1,256,090 | 1,240,845 | 1,224,495 | 1,207,578 | 1,178,683 | 1,150,034 | 1,121,705 | 1,093,785
or eEmpioyment rorecast in ——

° 2) 9RAMNTIINTHAR 986,906 | 975035 962,939 | 950648 | 938192 | 925600 | 912,898 891,371 | 870,114 819,143 | 828474

Se rVI Ce Secto r 2020-203 7 by 3) Tt wAanszn 25,612 25,473 25,831 25,864 26,056 26,123 26,234 26,036 25,844 25,626 25,402

) nsneaiie 275030 | 280,352 281,158 | 279579 | 276597 | 272772 | 268416 261,275 | 254,076 206,937 | 239910

B M R aInnsAuaznsuing 3996,836 | 4074000 | 4138175 | 4,191,450 | 4235556 | 4,272,117 | 4,302,586 | 4,497.395 | 4,698,448 | 4906766 | 5123348

Dnséan-fda 1,236,928 | 1,242,627 | 1,248,118 | 1253737 | 1,259,529 | 1,265498 | 1271606 | 1,333,887 | 1399326 | 1468132 | 1,540,482

P Afte r 2037 se a n n a I ro t h 25 suuaziue s 549 894 551,344 552 5d6 554,292 556,719 559,872 563,785 593,280 625,142 659 509 696,903
u u g W ImIAuuIALtURRdIAuRLaEAT 608,099 622,062 636,205 619,292 661,588

673,148 683,995 720,229 765,975 809,285 854,210

=
daEns
rate AnsUiMsEuMEEuIasATT 250760 | 272481 | 291994 | 307,810 | 319500 | 327.213 | 331306 | 306981 | 360923 | 373474 | 384,970
TUIFTI
: siodmBumindnsliiduas 530,668 | 545534 | 559,945 | 573291 | 585479 | 596533 | 606502 | 602,109 | 678646 | 716,139 | 750,612
mpioyment rorecast in ———
. euiwTrmauaz o sz 192339 | 193207 | 193894 | 194362 | 194619 | 194678 | 194554 | 194257 | 193800 | 193,193 | 192447
Se rvice at TAZ I eve I T 191,446 | 213668 | 226731 | 233388 | 235890 | 235765 | 234,001 | 241518 | 248607 | 255463 | 262,217
Bnsuimssugunmuazdary 142547 | 144796 | 147013 | 149205 | 151373 | 153518 | 155640 | 164,584 | 173990 | 183882 | 194,282
[J LJ - - ! u
- ofsnImnAmsduyeaadiauazy | 184700 | 179488 | 174,609 | 170277 | 166395 | 162828 | 150472 | 156,260 | 153,153 | 150,129 | 147,174
= Employment in Service by e
T
f 2 0 h 10insluniadou 109456 | 108393 | 107,078 | 105767 | 104426 | 103064 | 101,685 | 100291 | 98885 | 97471 | 96,051
TAZ ( rom 019) X A’ C ange R 2.176.158 | 5383.262 | 5437.205 | 5476,741 | 5505321 | 5.525.063 | 5.538.075 | 5703.432 | 5875290 |.6.054.747 | 6,242,891

each year Employment Forecast by sector 2016-2037 by province in BMR
* Forecast until 2037
* Not include Ayuthaya and Chacheongsao

=
A
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Industrial Sector

Estimation Framework

No. of employment in Industry (NSO)

(Control total)
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other industrial business

~

Province

District

Distributed by
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Sub-district
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registered industrial
business (DIW) with x,y

A 4

TAZs

No. of employment in Industry by TAZ

Use NSO data as
control number
Use DIW data with
X,y coordinates
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Employment Forecast Industrial Sector

Proposed Employment in Industrial Sector Forecast at TAZ level

= o & &
A1579N 5.3.5-14 Uﬁ:;‘u’]mﬂ’]'iﬂ’]ﬁﬂl;l,'iﬂﬂ’lu’ﬂﬂﬂﬂ‘zxﬂm‘ﬂﬂ"r’nUﬂ‘i AIUAUN.A. 2559 - W.A. 2580

[ J Ca I C u I ate % ch a n ge e a c h ye a r #1117 W.A.2559 | W.A.2560 | W.A.2561 | W.A.2562 | W.A.2563 | W.A.2564 | W.A.2565 | W.A.2566 | W.A.2567 | W.A.2568 | W.f.2569

AUNNEATNTTY 27,025 28,402 29,102 29,200 28,920 28,451 27,910 27,355 26,808 26,276 25,758

f E I t F t . A1YaRaMNTIILAZ AT 1,287,548 | 1,280,860 | 1,269,928 | 1,256,090 | 1,240,845 | 1,224,495 | 1,207,578 | 1,178,683 | 1,150,034 | 1,121,705 | 1,093,785
or eEmpioyment rorecast in ——

° 2) 9RAMNTIINTHAR 986,906 | 975035 962,939 | 950648 | 938192 | 925600 | 912,898 891,371 | 870,114 819,143 | 828474

Ind u Strlal Secto r 2020-2037 3) Tt wAanszn 25,612 25,473 25,831 25,864 26,056 26,123 26,234 26,036 25,844 25,626 25,402

) nsneaiie 275030 | 280,352 281,158 | 279579 | 276597 | 272772 | 268416 261,275 | 254,076 206,937 | 239910

by B M R aInnsAuaznsuing 3996,836 | 4074000 | 4138175 | 4,191,450 | 4235556 | 4,272,117 | 4,302,586 | 4,497.395 | 4,698,448 | 4906766 | 5123348

Dnséan-fda 1,236,928 | 1,242,627 | 1,248,118 | 1253737 | 1,259,529 | 1,265498 | 1271606 | 1,333,887 | 1399326 | 1468132 | 1,540,482

P Afte r 2037 se a n n a I ro t h 25 suuaziue s 549 894 551,344 552 5d6 554,292 556,719 559,872 563,785 593,280 625,142 659 509 696,903
u u g W ImIAuuIALtURRdIAuRLaEAT 608,099 622,062 636,205 619,292 661,588

673,148 683,995 720,229 765,975 809,285 854,210

gi}iﬂ’a
rate ANTTUIATIHINAIEUUAEATS 250,760 272,481 291,994 307,800 | 319540 | 327,213 | 331306 316,981 360,923 373,474 384,970
TUIFTI
° SedmTiningns by 530,668 505,534 559,945 573,291 585,479 596,533 606,502 642,109 678,646 716,139 754,612
 Employment Forecast in
° eluTnsTrmauazlasiulssme 192,339 193,207 193,894 194,362 194,619 194,678 194,554 194,257 193,800 193,193 192,047
I N d u St ria I at TAZ Ieve I Tnadnen 191,446 | 213668 | 226731 | 233388 | 235890 | 235765 | 234,001 | 241518 | 248607 | 255463 | 262,217
gnTsUsATTE AU EE IR 142,547 144,796 147,013 149,205 151,373 153,518 155,640 164.584 173,990 183,882 194,282
o E m p I oym e nt i n I n d u Stri a I by 9)ﬁamjmu‘—;m—;duuqﬁmaﬁqmuuaz 184,700 179,488 174,609 170,277 166,395 162,828 159,472 156,260 153,153 150,129 147,174
PUTUBU
0 10)n15uinTIluAT ey 109.456 108,393 107,078 105,767 104,426 103,064 101,685 100,291 98,885 97.471 96,051
TAZ (from 2019) X A’ Change R 2.176.158 | 5383.262 | 5437.205 | 5476,741 | 5505321 | 5.525.063 | 5.538.075 | 5703.432 | 5875290 |.6.054.747 | 6,242,891

each year Employment Forecast by sector 2016-2037 by province in BMR
* Forecast until 2037
* Not include Ayuthaya and Chacheongsao
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Future Estimation Framework

2019 NSO data + growth rate of BMR plan Forecast by Sector
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Example of Employment Forecast by Sector by BMR plan (2020-2037)

2020
W.#.2563
28,920
28,920
1,240,845

938,192

26,056
661,588
4,235,556
276,597
1,259,529
556,719
319,540
585,479
194,619
235,890
151,373
166,395
104,426
5,505,321

2021
W.A.2564
28,451
28,451
1,224,495

925,600

26,123
673,148
4,272,117
272,772
1,265,498
559,872
327,213
596,533
194,678
235,765
153,518
162,828
103,064
5,525,063

2022
W.A.2565
27,910
27,910
1,207,578

912,898

26,234
683,995
4,302,586
268,446
1,271,646
563,785
331,306
606,502
194,554
234,001
155,640
159,472
101,685
5,538,075

2023
W.FA.2566
27,355
27,355
1,178,683

891,371

26,036
724,229
4,497,395
261,275
1,333,887
593,280
346,981
642,109
194,257
241,518
164,584
156,260
100,291
5,703,432

2024
W.#.2567

26,308
26,808
1,150,034

870,114

25,844
765,975
4,698,448
254,076
1,399,326
625,142
360,923
678,646
193,800
248,607
173,990
153,153
98,885
5,875,290

Forecast until 2037
Not include Ayuthaya and Chacheongsao

2025
W.A.2568
26,276
26,276
1,121,705

849,143

25,626
809,285
4,906,766
246,937
1,468,132
659,599
373,474
716,139
193,193
255,463
183,882
150,129
97,471
6,054,747

2026
W.A.2569
25,758
25,758
1,093,785

828,474

25,402
854,210
5,123,348
239,910
1,540,482
696,903
384,970
754,612
192,447
262,217
194,282
147,174
96,051
6,242,891

2027
W.A.2570
25,253
25,253
1,066,308

808,120

25,161
900,803
5,349,161
233,027
1,616,563
737,332
395,717
794,092
191,572
268,957
205,216
144,284
94,626
6,440,723

2028
W./.2571
24,637
24,637
1,039,311

788,092

24,913
939,904
5,530,927
226,306
1,680,099
773,608
402,043
826,500
188,727
273,066
214,606
140,079
92,295
6,594,875

2029
W.@.2572

24,037
24,037
1,012,809

768,400

24,652
979,906
5,719,547
219,757
1,746,303
812,805
407,956
859,241
185,810
277,154
224,372
135,998
90,001
6,756,394

2030
W.A.2573
23,451
23,451
986,818

749,051

24,384
1,020,827
5,915,658

213,383
1,815,290
855,188
413,639
892,324
182,833
281,250
234,527
132,036

87,744

6,925,927

2031
W.A.2574
22,880
22,880
961,343

730,051

24,107
1,062,686
6,119,869

207,185
1,887,179
901,045
419,228
925,753
179,804
285,371
245,087
128,190

85,526

7,104,092

2032
W.A.2575
22,322
22,322
936,390

711,406

23,823
1,105,501
6,332,778

201,161
1,962,095
950,692
424,820
959,536
176,734
289,528
256,067
124,456

83,348

7,291,490

2033
W.A.2576
21,672
21,672
903,191

686,454

23,306
1,095,835
6,265,559

193,431
1,945,289
958,424
409,995
947,299
172,792
279,765
255,095
120,248

80,818

7,190,421

2034
W.A.2577

21,041
21,041
871,056

662,270

22,790
1,085,551
6,199,888

185,996
1,928,803
967,611
395,722
934,414
168,859
270,322
254,073
116,181

78,350

7,091,985

2035
W.A.2578
20,428
20,428
839,962

638,840

22,278
1,074,704
6,135,907

178,845
1,912,628
978,280
381,999
920,959
164,942
261,192
253,004
112,253

75,946

6,996,298

2036
W.A.2579
19,833
19,833
809,885

616,148

21,769
1,063,343
6,073,736

171,968
1,896,755
990,456
368,811
907,006
161,049
252,366
251,891
108,457

73,603

6,903,454

Need other estimation framework

2037
W.#.2580
19,255
19,255
780,798

594,180

21,264
1,051,515
6,013,481

165,354
1,881,175
1,004,170

356,133

892,621

157,184

243,837

250,735

104,789

71,322
6,813,534
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Future Estimation in Agricultural Sector

Employment Forecast in Agri Sector by BMR plan (2020-2037)

NSO Employment in Agri Sector Annual BMR plan Employment Forecast in Agricultural Sector
2011 2015 2019  Growth 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

10 Bangkok AFIMANMIU 17,565 40,930 18,168 0.42% 29,200 28,920 28,451 27,910 27,355 26,808 26,276 25,758 25,253 24,637 24,037 23,451 22,880 22,322 21,672 21,041 20,428 19,833
11  Samuthpre 8ynsdsnnns 24,870 14,311 21,018 -2.08% 13,819 14,144 14,399 14,585 14,708 14,776 14,795 14,774 14,716 14,558 14,376 14,174 13,957 13,727 13,422 13,113 12,801 12,488
12 Nonthabul Uuny3 19,577 28,364 25,417 3.32% 18,740 18,463 18,170 17,869 17,562 17,253 16,943 16,633 16,326 15,943 15,566 15,197 14,834 14,480 14,063 13,659 13,265 12,881
13 Prathumth dnusnil 45,722 59,053 45,071 -0.18% 65,713 65,115 64,369 63,531 62,619 61,656 60,656 59,632 58,594 57,268 55,952 54,651 53,368 52,106 50,619 49,169 47,756 46,380
14 Pra Nakonwwumﬁﬁam 68,936 47,194 46,309 -4.85%

24 Chachoeng azdan 126,045 106,607 87,371 -4.48%

73 Nakorn pri uasilgu 143,597 112,059 122,557 -1.96% 120,948 121,598 121,438 121,199 120,606 119,874 118947 117,897 116,721 114,887 112,983 111,027 109,030 107,002{ 104,445 101,898 99,368 96,862
74  Samuthsak §UNIRAT 37,801 20,665 59,333 5.80% 22,525 22,899 23,209 23,465 23,669 23,825 23,938 24,011 24,046 23,931 23,785 23,612 23,415 23,196 k22,846 22,482 22,106 21,721

Avg.

growth rate
Growth rate each year (2020-2037)

% chagne BMR plan Employment Forecast in Agricultural Sector %change
2019-20202020-20212021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 2030-2031 2031-2032 2032-2033 2033-2034 2034-2035 2035-2036 2036-2037 2033- 2037-20382038-2039
10 Bangkok AFINWNMIUAT -0.96%  -1.62%  -1.90% -1.99% -2.00% -1.98% -1.97% -1.96% -2.44% -2.44% -2.44% -2.43% -2.44% -2.91% -291% -2.91% -2.91% -2.91% -2.91% -2.91% -2.91%
11 Samuthprz &yNsls1ns 2.35% 1.80% 1.29% 0.84% 0.46% 0.13% -0.14% -0.39% -1.07% -1.25% -1.41% -1.53% -1.65% -2.22% -2.30% -2.38%  -2.45% -2.50% -2.41% -2.41% -2.41%
12 Nonthabur uuny3 -1.48%  -1.59% -1.66% -1.72% -1.76% -1.80% -1.83% -1.85% -2.35% -2.36% -2.37% -2.39% -2.39% -2.88% -2.87% -2.88% -2.89% -2.89% -2.89% -2.89% -2.89%
13 Prathumth ﬂV!iJ’E’lﬁ -0.91% -1.15% -1.30% -1.44% -1.54% -1.62% -1.69% -1.74% -2.26% -2.30% -2.33% -2.35% -2.36% -2.85% -2.86% -2.87% -2.88% -2.89% -2.88% -2.88% -2.88%
14  Pra Nakori Wssums@A3ag6en
24 Chachoengagtdaingn
73 Nakorn pri uasigu 0.54% -0.13%  -0.20% -0.49% -0.61% -0.77% -0.88% -1.00% -1.57% -1.66% -1.73% -1.80% -1.86% -2.39%  -2.44% -2.48% -2.52% -2.56% -2.50% -2.50% -2.50%
74  Samuthsak &YN3&AT 1.66% 1.35% 1.10% 0.87% 0.66% 0.47% 0.30% 0.15% -0.48% -0.61% -0.73%  -0.83% -0.94% -1.51% -1.59% -1.67% -1.74% -1.81% -1.71% -1.71% -1.71%
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NSO Employment 2019 Employment 2024 Employment 2029
Province Agricultural Industrial Service Total  Agricultural Industrial  Service Total  Agricultural Industrial  Service Total
Bangkok 18,168 1,488,880 3,763,335 5,270,383 16,679 1,363,169 4,218,548 5,598,396 14,955 1,200,512 5,135,352 6,350,819
Samuthprakarn 21,018 742,868 589,008 1,352,893 22,473 768,998 630,782 1,422,253 21,865 716,702 724,223 1,462,790
Nonthaburi 25,417 243,693 680,162 949,273 23,400 215,744 766,904 1,006,048 21,112 187,693 936,093 1,144,898
Prathumthani 45,071 345,309 545,474 935,855 42,289 374,887 593,616 1,010,792 38,376 416,191 679,072 1,133,639
Pra Nakorn Sri Ayuthaya
Chachoengsao
Nakorn prathom 122,557 274,008 282,137 678,701 121,468 310,046 329,809 761,323 114,486 374,124 386,969 875,579
Samuthsakorn 59,333 441,203 204,691 705,226 62,757 487,924 196,721 747,402 62,651 577,354 203,584 843,589
Employment 2034 Employment 2039
Province Agricultural Industrial  Service Total Agricultural Industrial  Service Total
Bangkok 13,091 1,032,488 5,566,631 6,612,210 11,292 860,512 5,289,536 6,161,341
Samuthprakarn 19,944 633,292 733,748 1,386,983 17,638 535,363 648,020 1,201,021
Nonthaburi 18,526 159,685 1,047,077 1,225,288 16,001 131,874 1,045,844 1,193,719
Prathumthani 33,724 408,546 689,556 1,131,826 29,141 341,594 616,244 986,979
Pra Nakorn Sri Ayuthaya
Chachoengsao
Nakorn prathom 103,253 403,614 393,883 900,751 90,916 371,640 348,372 810,928
Samuthsakorn 59,219 605,357 192,252 856,828 54,277 537,259 164,494 756,031




NESDC Working Age
Group (24-59 yrs)
Bangkok

Samuthprakarn
Nonthaburi
Prathumthani

Pra Nakorn Sri Ayuthaya
Chacheongsao
Nakornpathom
Samuthsakorn

TOTAL

NESDC Working Age
Group (24-59 yrs)
Bangkok
Samuthprakarn
Nonthaburi
Prathumthani

Pra Nakorn Sri Ayuthaya
Chacheongsao
Nakornpathom
Samuthsakorn
TOTAL

Future Estimation Framework For Pranakorn Sri Ayuthaya & Chach
2019 NSO Employment data + growth rate of NESDC Working Population Forecast (25-59 yrs)
[ ] [ ]
Growth rate of NESDC Working Population Forecast (24-59 yrs) as control growth rate
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
6,503,165 6473354 6437014 6393982 6344951 6289551 6227,450 6,199,175 6158663 6114256 6,066,303 6015588 5963060 5907362 5847556 5781,931 5709028 5629,199  5542,893 5450374 5354391 5256578
1,639,388 1,660,152 1679252 1696678 1,712,981 1727463 1,740,103 1,751,607 1,761,458 1,769,396 1776205 1782233 1,787,699 1792,423 1795935 1797,601 1,796,868 1793449 1,787,467 1778680 1,768395 1,757,236
1,299,074 1314255 1,328,130 1,340,694 1,351,890 1361675 1,370,037 1,377,523 1383742 1388726 1,392,854 1396391 1399520 1,402,092 1403776 1404042 1402467 17398833 12393227 17385970 1,377,566 1,368,504
1303448 1318056 1331124 1342605 1352751 1361289 1368325 1374445 1379269 1382860 1385603 1387782 1389579 1390871 1391316 _ 1390407 _ 1387,730 1383069 1376527 1368412 1359235 _ 1349466
598829 597,477 595362 592,546 589,673 586300 582,471 578518 574437 569952 565432 560927 556504 552,106 547,562 542,726 537,487 531,812 525793 518996 512,210 505,581
576005 584,889 593354 601,304 616493 631016 644904 660,690 676254 687,702 698909 709946 720858 731561 741432 750819 759,605 767746 775287 774190 772,818 771298
889,633 895791 901,462 906,588 911,099 914924 918028 920,754 922,816 924221 925201 925926 926,493 926805 926,629 925612 923,468 920052 915425 909,782 903,468 896,792
781214 785658 789395 792,437 795389 797,604 799,093 800,191 800,669 800250 799,471 798492 797,413 796152 794,485 792,163 788943 784717 779,539 772,954 765905 758,656
" 13,590,757 " 13,629,631 " 13,655,003 " 13,667,015 " 13,675,227 " 13,669,822 " 13,650,411 " 13,662,903 " 13,657,307 " 13,637,362 " 13,609,979 ~ 13,577,285 " 13,541,127 " 13,499,373 " 13,448,693 " 13,385,301 ~ 13,305,597 " 13,208,877 " 13,096,158 " 12,959,357 ~ 12,813,988 " 12,664,111
2019-2020 | 2020-2021 2021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 2030-2031 2031-2032 2032-2033 2033-2034 2034-2035 2035-2036 2036-2037 2037-2038 2038-2039  2039-2040
-0.46% -0.56% -0.67% 0.77% -0.87% -0.99% -0.45% -0.65% -0.72% -0.78% -0.84% -0.87% -0.93% -1.01% -1.12% -1.26% -1.40% -1.53% -1.67% -1.76% -1.83%
1.27% 1.15% 1.04% 0.96% 0.85% 0.73% 0.66% 0.56% 0.45% 0.38% 0.34% 0.31% 0.26% 0.20% 0.09% -0.04% -0.19% -0.33% -0.49% -0.58% -0.63%
1.17% 1.06% 0.95% 0.84% 0.72% 0.61% 0.55% 0.45% 0.36% 0.30% 0.25% 0.22% 0.18% 0.12% 0.02% -0.11% -0.26% -0.40% -0.52% -0.61% -0.66%
112% () Q9% N R7% 0 75% 0 (3% () 52% ) 45% () 352% N 26% 0 20% 0 16% N 13% 0 N9% 0 03% -0 07% - 19% _() 4% - 47% _() 5Q% -0 7% _() 72%
-0.23% -0.35% -0.47% -0.48% 0.57% -0.65% -0.68% 0.71% -0.78% -0.79% -0.80% -0.79% -0.79% -0.82% -0.88% 0.97% -1.06% -1.13% -1.29% -1.31% -1.29%
1 ':A“n 1 45% 1 36% 2 51% 2 36% 2 20% 2 45% 2 3% 1 69% 1 63% 1 fﬁ% 1 ':A"n 1 48% 1 35% 127% 117% 107% 0 Cﬁ“n -014% -0 18% -0 20%
0.69% 0.63% 0.57% 0.50% 0.42% 0.34% 0.30% 0.22% 0.15% 0.11% 0.08% 0.06% 0.03% -0.02% -0.11% -0.23% -0.37% -0.50% -0.62% -0.69% -0.74%
0.57% 0.48% 0.39% 0.37% 0.28% 0.19% 0.14% 0.06% -0.05% -0.10% -0.12% -0.14% -0.16% -0.21% -0.29% -0.41% -0.54% -0.66% -0.84% -0.91% -0.95%
0.29% 0.19% 0.09% 0.06% -0.04% -0.14% 0.09% -0.04% -0.15% -0.20% -0.24% -0.27% -0.31% -0.38% -0.47% -0.60% -0.73% -0.85% -1.04% -1.12% -1.17%
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Future Estimation For Pranakorn Sri Ayuthaya & Chacheongsao

Future estimation of all employment

TOTAL Employment Forecast

Province 2019 2020 2021 2,022 2023 2024 2025 2026 2027 2028 2029
Pra Nakorn Sri Ayuthaya (in study area) 395,194 394,302 392,906 391,048 389,151 386,925 384,399 381,790 379,097 376,137 373,154
Chachoengsao (in study area) 236,406 240,053 243,527 246,827 253,023 258,984 264,684 271,163 277,551 282,249 286,849
Province 2030 2,031 2032 2033 2034 2035 2036 2037 2038 2039
Pra Nakorn Sri Ayuthaya (in study area) 370,181 367,262 364,360 361,361 358,169 354,712 350,967 346,995 342,508 338,030
Chachoengsao (in study area) 291,379 295,857 300,250 304,302 308,154 311,760 315,101 318,196 317,746 317,183
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Future Estimation: Scenario 1

Contribution to 3 Employment Sectors

Pra Nakorn Sri Ayutha

Agriculture

Industrial

Service

TOTAL Employment

Chachoengsao

Agriculture

Industrial

Service

TOTAL Employment

No. of Employment

2015 2019
25,884 24,764
207,606 207,184

154,946 163,246
388,436 395,194

No. of Employment

2015 2019
29,938 24,455

122,237 128,543
81,452 83,409

233,627 236,406

(%Portion

6
(+/-)
-0.10%
-0.26%
0.35%

Ratio
2015 2019
6.66% 6.27%
53.45%  52.43%
39.89% 41.31%
100.00% 100.00%
Ratio
2015 2019
12.81%  10.34%
52.32% 54.37%
34.86%  35.28%
100.00% 100.00%

——

(%Portion )

(\]
(+/-)
-0.62%
0.51%
0.10%

—

2020

24,316
164,276
205,710
394,302

2020

23,350

84,946
131,757
240,053

2024

22,324
166,690
197,912
386,925

2024

18,795

92,727
147,462
258,984

2029

19,676
167,371
186,106
373,154

2029

11,960
104,202
170,686
286,849

For Pranakorn Sri Ayuthaya & Chacheongsao

2034

17,107
167,000
174,063
358,169

2034
3,335
113,551
191,268
308,154

2039

14,466
163,602
159,963
338,030

2039
(6,360)
118,535
205,008
317,183

Scenario 1:
Apply same % portion
change (2020-2039)
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Future Estimation: Scenario 1 For Pranakorn Sri Ayuthaya & Chacheongsao

% Portion (+/-) Comparison to other provinces

Employment 2015 NSO Employment 2019 NSO Employment 2020
Province Agricultural Industrial Service Agricultural Industrial Service Agricultural Industrial Service
Bangkok 0.77% 29.87% 69.36% 0.34% 28.25% 71.41% 0.34% 27.79% 71.87%
Samuthprakarn 1.11% 57.76% 41.13% 1.55% 54.91% 43.54% 1.57% 55.49% 42.94%
Nonthaburi 3.18% 26.93% 69.89% 2.68% 25.67% 71.65% 2.63% 24.95% 72.42%
Prathumthani 6.55% 41.11% 52.34% 4.82% 36.90% 58.29% 4.72% 37.05% 58.22%
Pra Nakorn Sri Ayuthaya (in study area) 6.66% 39.89% 53.45% 6.27% 41.31% 52.43% 6.17% 41.66% 52.17%
Chachoengsao (in study area) 12.81% 34.86% 52.32% 10.34% 35.28% 54.37% 9.73% 35.39% 54.89%
Nakorn prathom 17.51% 38.86% 43.63% 18.06% 40.37% 41.57% 17.79% 40.19% 42.02%
Samuthsakorn 3.01% 66.80% 30.19% 8.41% 62.56% 29.02% 8.50% 62.82% 28.68%
Employment 2024 Employment 2029 Employment 2034 Employment 2039
Province Agricultural Industrial Service Agricultural Industrial Service Agricultural Industrial Service Agricultural Industrial Service
Bangkok ) 0.30% 24.35% 75.35% 0.24% 18.90% 80.86% 0.20% 15.61% 84.19% 0.18% 13.97% 85.85%
Samuthprakarn ) 1.58% 54.07% 44.35% 1.49% 49.00% 49.51% 1.44% 45.66% 52.90% 1.47% 44.58% 53.96%
Nonthaburi ) 2.33% 21.44% 76.23% 1.84% 16.39% 81.76% 1.51% 13.03% 85.46% 1.34% 11.05% 87.61%
Prathumthani ) 4.18% 37.09% 58.73% 3.39% 36.71% 59.90% 2.98% 36.10% 60.92% 2.95% 34.61% 62.44%
Pra Nakorn Sri Ayuthaya (in study area) » 5.77% 43.08% 51.15% 5.27% 44.85% 49.87% 4.78% 46.63% 48.60% 4.28% 48.40% 47.32%
Chachoengsao (in study area) ) 7.26% 35.80% 56.94% 4.17% 36.33% 59.50% 1.08% 36.85% 62.07% -2.01% 37.37% 64.63%
Nakorn prathom ) 15.95% 40.72% 43.32% 13.08% 42.73% 44.20% 11.46% 44.81% 43.73% 11.21% 45.83% 42.96%
Samuthsakorn ) 8.40% 65.28% 26.32% 7.43% 68.44% 24.13% 6.91% 70.65% 22.44% 7.18% 71.06% 21.76%
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Future Employment

Future Estimation: Scenario 1 For Pranakorn Sri Ayuthaya & Chacheongsao

% Change Comparison to other provinces

Agri % chagne BMR plan Employment Forecast in Agricultural Sector

2019-20202020-20212021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 2030-2031 2031-2032 2032-2033 2033-2034 2034-2035 2035-2036 2036-2037
Bangkok -0.96%  -1.62%  -1.90%  -1.99% -2.00% -1.98% -1.97% -1.96% -2.44% -2.44% -2.44% -2.43% -2.44% -2.91% -291% -2.91% -2.91% -2.91%
Samuthprakarn 2.35% 1.80% 1.29% 0.84% 0.46% 0.13% -0.14% -0.39% -1.07% -1.25% -1.41% -1.53% -1.65% -2.22% -2.30% -2.38% -2.45% -2.50%
Nonthaburi -1.48% -1.59% -1.66% -1.72% -1.76% -1.80% -1.83% -1.85% -2.35% -2.36% -2.37% -2.39% -2.39% -2.88% -2.87% -2.88% -2.89% -2.89%
Prathumthani -0.91% -1.15% -1.30% -1.44% -1.54% -1.62% -1.69% -1.74% -2.26% -2.30% -2.33% -2.35% -2.36% -2.85% -2.86% -2.87% -2.88% -2.89%
Pra Nakorn Sri Ayuthaya -1.81%  -1.96% -2.10% -2.14%  -2.26% -2.36% -2.42%  -2.48% -2.58% -2.63% -2.67% -2.69% -2.73% -2.80% -2.90% -3.03% -3.16% -3.28%
Chachoengsao -4.83% -5.34% -5.52% -4.94% -6.21% -6.50% -7.08% -8.14% -9.93% -11.48% -13.46% -16.11% -19.87% -25.66% -35.52% -56.56% -133.24% 409.04%
Nakorn prathom 0.54% -0.13% -0.20% -0.49% -0.61% -0.77% -0.88% -1.00% -1.57% -1.66% -1.73% -1.80% -1.86% -2.39% -2.44% -2.48% -2.52% -2.56%
Samuthsakorn 1.66% 1.35% 1.10% 0.87% 0.66% 0.47% 0.30% 0.15% -0.48% -0.61% -0.73% -0.83% -0.94% -1.51% -1.59% -1.67% -1.74% -1.81%
Industrial % chagne BMR plan Employment Forecast in Industiral Sector

2019-20202020-20212021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 2030-2031 2031-2032 2032-2033 2033-2034 2034-2035 2035-2036 2036-2037
Bangkok -1.21% -1.32% -1.38% -2.39% -2.43% -2.46% -2.49% -2.51% -2.53% -2.55% -2.57% -2.58% -2.60% -3.55% -3.56% -3.57% -3.58% -3.59%
Samuthprakarn 2.66% 0.84% 1.23% -0.62% -0.61% -1.07% -1.17% -1.44% -1.56% -1.75% -1.86% -1.98% -2.08% -3.11% -3.19% -3.26% -3.32% -3.37%
Nonthaburi -2.64% -2.14% -1.87% -2.70% -2.68% -2.70% -2.73% -2.75% -2.77% -2.79% -2.79% -2.80% -2.81% -3.74% -3.75% -3.75% -3.76% -3.76%
Prathumthani 1.47% 0.89% 0.44% 2.88% 2.62% 2.41% 2.24% 2.09% 1.97% 1.86% 1.77% 1.70% 1.63% -3.37% -3.43% -3.48% -3.53% -3.57%
Pra Nakorn Sri Ayuthaya 0.63% 0.49% 0.37% 0.35% 0.25% 0.16% 0.13% 0.10% 0.02% 0.00% -0.01% -0.01% -0.02% -0.06% -0.12% -0.21% -0.31% -0.39%
Chachoengsao 1.84% 1.75% 1.65% 2.81% 2.66% 2.50% 2.75% 2.65% 1.99% 1.92% 1.87% 1.83% 1.77% 1.64% 1.55% 1.46% 1.36% 1.27%
Nakorn prathom 1.60% 1.47% 1.35% 4.10% 4.03% 3.96% 3.89% 3.83% 3.77% 3.71% 3.66% 3.61% 3.56% -1.48% -1.54% -1.60% -1.65% -1.70%
Samuthsakorn 1.04% 0.92% 0.75% 3.81% 3.69% 3.60% 3.50% 3.42% 3.34% 3.26% 3.19% 3.12% 3.06% -2.19% -2.25% -2.31% -2.37% -2.42%
Service % chagne BMR plan Employment Forecast in Service Sector

2019-20202020-20212021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 2030-2031 2031-2032 2032-2033 2033-2034 2034-2035 2035-2036 2036-2037
Bangkok 1.05% 0.86% 0.71% 4.53% 4.47% 4.43% 4.41% 4.41% 3.40% 3.41% 3.43% 3.45% 3.48% -1.06% -1.05% -1.03% -1.01% -0.99%
Samuthprakarn 0.21% 0.05% -0.08% 3.43% 3.36% 3.30% 3.25% 3.20% 2.15% 2.11% 2.08% 2.05% 2.02% -2.34% -2.38% -2.42% -2.46% -2.50%
Nonthaburi 1.26% 1.23% 1.21% 4.25% 4.25% 4.25% 4.26% 4.27% 3.77% 3.78% 3.80% 3.81% 3.83% -0.01% -0.01% -0.02% -0.03% -0.03%
Prathumthani 0.94% 0.54% 0.24% 3.50% 3.36% 3.25% 3.17% 3.11% 2.07% 2.04% 2.02% 2.01% 2.00% -2.19% -2.20% -2.22% -2.23% -2.23%
Pra Nakorn Sri Ayuthaya -0.71% -0.84% -0.96% -0.98% -1.07% -1.15% -1.18% -1.21% -1.28% -1.30% -1.30% -1.30% -1.30% -1.34% -1.40% -1.49% -1.58% -1.66%
Chachoengsao 2.50% 2.40% 2.29% 3.45% 3.29% 3.12% 3.36% 3.26% 2.59% 2.51% 2.45% 2.40% 2.34% 2.20% 2.11% 2.01% 1.90% 1.80%
Nakorn prathom 3.14% 2.24% 1.54% 4.67% 4.31% 4.03% 3.80% 3.62% 2.46% 2.34% 2.25% 2.17% 2.11% -2.28% -2.34% -2.39% -2.44% -2.47%
Samuthsakorn -0.55% -0.98% -0.86% -2.63% 1.09% 1.05% 1.08% 1.08% 0.11% 0.13% 0.15% 0.17% 0.19% -3.07% -3.07% -3.07% -3.07% -3.07%

%change

2033- 2037-20382038-203¢
-291% -2.91%  -2.91%
-2.41% -2.41% -2.41%
-2.89%  -2.89%  -2.89%
-2.88% -2.88% -2.88%

-3.48%  -3.55%

79.91%  44.24%
-2.50%  -2.50%  -2.50%
-1.71% -1.71% -1.71%

%change

2033- 2037-20382038-203¢
-3.57% -3.57% -3.57%
-3.28%  -3.28%  -3.28%
-3.75% -3.75% -3.75%
-3.50%  -3.50% -3.50%
-0.56% -0.58%

0.14% 0.10%

-1.62% -1.62% -1.62%
-2.34% -2.34%  -2.34%

%change

2033- 2037-20382038-203¢
-1.02% -1.02% -1.02%
-2.44% -2.44% -2.44%
-0.02% -0.02% -0.02%
-2.22% -2.22% -2.22%

-1.82% -1.84%

0.66% 0.62%
-2.41% -2.41% -2.41%
-3.07%  -3.07% -3.07%
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/ / / / / Student Forecast

Proposed Student Forecast at TAZ level

Age

0-4
5-9
10-14

Student Forecast at Provincial level: 2016-2039

110 = NESDC POP Forecast (age group 5-24 yrs) by province

2529 e Calculate % change each year

o * Student Forecast at TAZ level

1044 OPT 1= No. Student each TAZ (start from est.2019) X % change each year
50-54 OPT2= No. Student each TAZ (start from 2015) X % change each year

55-59
60-64
65-69
70-74
75-79
80-84
85-89
90-94
95+

A
"“ I
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Proposed Student Forecast at TAZ level

No. of %Change DOPA Estimated No. of
TAZID  Area (sq.km. ) - ) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
(sa.km.) ¢, \dents 2015 Pozlz)izg:z;n Students 2019
1 0.65 7,859 -10.66%6 7021 6,966 6,931 6,913 6,906 6,903 6,899 6,890 6,873 6,852 6,825
2 0.31 1,897 -10.66% 1,695 1,682 1,673 1,669 1,667 1,666 1,665 1,663 1,659 1,654 1,647
3 0.57 16,012 -10.66% 14,305 14,194 14,122 14,085 14,070 14,064 14,056 14,038 14,003 13,959 13,905
4 0.73 10,065 -10.66% 8,992 8,922 8,877 8,853 8,844 8,840 8,835 8,824 8,802 8,775 8,740
5 0.21 533 -10.66% 476 472 470 469 468 468 468 467 466 465 463
6 0.23 2,879 -10.66% 2,572 2,552 2,539 2,532 2,530 2,529 2,527 2,524 2,518 2,510 2,500
7 0.31 411 -10.66% 367 364 362 362 361 361 361 360 359 358 357
8 0.23 171 -10.66% 153 152 151 150 150 150 150 150 150 149 148
9 0.25 3,534 -10.66% 3,157 3,133 3,117 3,109 3,105 3,104 3,102 3,098 3,091 3,081 3,069
10 0.19 63 -10.66% 56 56 56 55 55 55 55 55 55 55 55
11 0.34 803 -10.66% 717 712 708 706 706 705 705 704 702 700 697
12 0.25 231 -10.66% 206 205 204 203 203 203 203 203 202 201 201
13 0.16 546 -10.66% 488 484 482 480 480 480 479 479 478 476 474
14 0.23 441 -10.66% 394 391 389 388 388 387 387 387 386 384 383
15 0.22 1,841 -10.66% 1,645 1,632 1,624 1,619 1,618 1,617 1,616 1,614 1,610 1,605 1,599
16 0.25 267 -10.66% 239 237 235 235 235 235 234 234 234 233 232
18 1.07 65,393 -10.66% 58,420 57,967 57,674 57,521 57,463 57,436 57,404 57,330 57,189 57,010 56,787
19 0.56 1,530 -10.66% 1,367 1,356 1,349 1,346 1,344 1,344 1,343 1,341 1,338 1,334 1,329
20 0.73 2,384 -10.66% 2,130 2,113 2,103 2,097 2,095 2,094 2,093 2,090 2,085 2,078 2,070
21 0.35 3,258 -10.66% 2,911 2,888 2,873 2,866 2,863 2,862 2,860 2,856 2,849 2,840 2,829
22 0.35 14,412 -10.66% 12,875 12,775 12,711 12,677 12,664 12,658 12,651 12,635 12,604 12,564 12,515
23 0.44 1,450 -10.66% 1,295 1,285 1,279 1,275 1,274 1,274 1,273 1,271 1,268 1,264 1,259
24 0.82 1,813 -10.66% 1,620 1,607 1,599 1,595 1,593 1,592 1,592 1,589 1,586 1,581 1,574
25 0.46 1,970 -10.66% 1,760 1,746 1,737 1,733 1,731 1,730 1,729 1,727 1,723 1,717 1,711
26 0.61 1,999 -10.66% 1,786 1,772 1,763 1,758 1,757 1,756 1,755 1,753 1,748 1,743 1,736
I M-MAP2 | EC.01 : Inception Report
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Student Forecast OPT 1
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Proposed Student Forecast at TAZ level

TAZ ID
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35

Area (sq.km.

Student Forecast OPT 2

No. of

7,859
1,897
16,012
10,065
533
2,879
411
171
3,534
63
803
231
546
441
1,841
267
65,393
1,530
2,384
3,258
14,412
1,450
1,813
1,970
1,999
1,248
1,142
5,500
1,357
393
824
1,027
1,749
1,391
13,405
707
5,020

Students 2015

2016

7,704
1,859
15,695
9,366
522
2,822
403
168
3,464
62
787
226
535
432
1,805
262
64,100
1,500
2,337
3,194
14,127
1,421
1,777
1,931
1,959
1,223
1,119
5,391
1,330
385
808
1,007
1,714
1,363
13,140
693
4,921

2017

7,566
1,826
15,415
9,690
513
2,772
396
165
3,402
61
773
222
526
425
1,772
257
62,954
1,473
2,295
3,136
13,874
1,396
1,745
1,897
1,924
1,201
1,099
5,295
1,306
378
793
989
1,684
1,339
12,905
681
4,833

2018

7,461
1,801
15,201
9,555
506
2,733
390
162
3,355
60
762
219
518
419
1,748
253
62,079
1,452
2,263
3,093
13,682
1,377
1,721
1,870
1,898
1,185
1,084
5,221
1,288
373
782
975
1,660
1,321
12,726
671
4,766

15,041
9,454
501
2,704
386
161
3,320
59
754
217
513
414
1,729
251
61,426
1,437
2,239
3,060
13,538
1,362
1,703
1,851
1,878
1,172
1,073
5,166
1,275
369
774
965
1,643
1,307
12,592
664
4,715

2020

7,325
1,768
14,924
9,381
497
2,683
383
159
3,294
59
748
215
509
411
1,716
249
60,950
1,426
2,222
3,037
13,433
1,351
1,690
1,836
1,863
1,163
1,064
5,126
1,265
366
768
957
1,630
1,296
12,494
659
4,679

2021

7,288
1,759
14,849
9,334
494
2,670
381
159
3,277
58
745
214
506
409
1,707
248
60,642
1,419
2,211
3,021
13,365
1,345
1,681
1,827
1,854
1,157
1,059
5,100
1,258
364
764
952
1,622
1,290
12,431
656
4,655

2022

7,269
1,755
14,809
9,309
493
2,663
380
158
3,269
58
743
214
505
408
1,703
247
60,482
1,415
2,205
3,013
13,330
1,341
1,677
1,822
1,849
1,154
1,056
5,087
1,255
363
762
950
1,618
1,287
12,398
654
4,643

2023

7,261
1,753
14,794
9,300
492
2,660
380
158
3,265
58
742
213
504
407
1,701
247
60,420
1,414
2,203
3,010
13,316
1,340
1,675
1,820
1,847
1,153
1,055
5,082
1,254
363
761
949
1,616
1,285
12,386
653
4,638

2024

7,258
1,752
14,787
9,295
492
2,659
380
158
3,264
58
742
213
504
407
1,700
247
60,392
1,413
2,202
3,009
13,310
1,339
1,674
1,819
1,846
1,153
1,055
5,079
1,253
363
761
948
1,615
1,285
12,380
653
4,636

2025

7,254
1,751
14,779
9,290
492
2,657
379
158
3,262
58
741
213
504
407
1,699
246
60,359
1,412
2,200
3,007
13,302
1,338
1,673
1,818
1,845
1,152
1,054
5,077
1,253
363
761
948
1,614
1,284
12,373
653
4,634

2026

7,245
1,749
14,760
9,278
491
2,654
379
158
3,258
58
740
213
503
407
1,697
246
60,281
1,410
2,198
3,003
13,285
1,337
1,671
1,816
1,843
1,150
1,053
5,070
1,251
362
760
947
1,612
1,282
12,357
652
4,628

2027

7,227
1,744
14,724
9,255
490
2,647
378
157
3,250
58
738
212
502
406
1,693
246
60,133
1,407
2,192
2,996
13,253
1,333
1,667
1,812
1,838
1,148
1,050
5,058
1,248
361
758
944
1,608
1,279
12,327
650
4,616

2028

7,204
1,739
14,678
9,226
489
2,639
377
157
3,240
58
736
212
501
404
1,688
245
59,944
1,403
2,185
2,987
13,211
1,329
1,662
1,806
1,832
1,144
1,047
5,042
1,244
360
755
941
1,603
1,275
12,288
648
4,602

2029

7,176
1,732
14,620
9,190
487
2,629
375
156
3,227
58
733
211
499
403
1,681
244
59,710
1,397
2,177
2,975
13,159
1,324
1,655
1,799
1,825
1,140
1,043
5,022
1,239
359
752
938
1,597
1,270
12,240
646
4,584

M-MAP2 | EC.01 : Inception Report




Student Forecast OPT 2
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Proposed Student Forecast at TAZ level

2019 2024 2029 2034 2039
NESDC Population Forecast AGE 5-24 OPT1 OPT2 OPT1 OPT2 OPT1 OPT2 OPT1 OPT2 OPT1 OPT2
10 Bangkok ATILNWUWIUAT 1,606,691 1,707,338 1,579,624 1,661,713 1,561,795 1,648,612 1,530,647 1,615,184 1,341,290 1,459,787
11 Samuthprakarn &ynsilsnnis 227,314 228,302 221,568 221,272 217,258 217,322 211,290 211,717 199,156 201,180
12 Nonthaburi UUNL 262,534 263,758 255,812 255,562 250,708 250,878 243,675 244,266 229,539 231,964
13 Prathumthani  Unusil 281,893 278,975 274,189 270,055 267,732 264,176 259,280 256,261 243,512 242,596
14 Pra Nakorn Sri A W3SUASFAIAELGEN 133,076 136,599 124,607 132,231 114,238 129,353 103,378 125,477 93,208 118,786
24 Chachoengsao ayL9LNgN 89,240 89,827 91,155 84,550 92,602 77,756 93,759 70,503 90,852 63,608
73 Nakorn prathon uasilgu 225,572 245,179 215,988 250,535 209,689 254,796 202,644 258,003 190,176 252,983
74 Samuthsakorn &WNIFEAT 85,510 83,562 81,514 79,359 78,410 77,085 75,033 74,584 69,783 70,541
TOTAL 2,911,830 3,033,540 2,844,458 2,955,277 2,792,433 2,919,979 2,719,706 2,855,995 2,457,518 2,641,445
A A - : Inception Repor
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