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Evaluation of Accessibility Impact from the Introduction of Urban Rail on Bengaluru Airport Line, India
— A Case Analysis Reflecting Differences in Operational Scenarios —

37205084 JEEREAT

This study evaluates the impact of different operational scenarios on accessibility to the city center for the Bengaluru Airport Line in India.
Using GTES data for buses and metro services, accessibility metrics such as Weighted Average Travel Time (WATT) and cumulative
population-based travel time percentiles were analyzed with r5r. The results indicate that while the benefits remain limited under the current
population distribution, the introduction of the airport line improves accessibility for both corridor residents and airport users. Notably, the
introduction of a high-speed rail link(Case 5) provides the most significant reduction in travel time and has the potential to positively impact
the mobility of corridor residents. In contrast, the impact of express services (Case 4) was limited, suggesting that express operations could

be introduced without significantly reducing the mobility convenience of corridor residents.

1. BoEoLERL BN
11. OB ER

AV R CITER, SR bR, 2021 FRER TR
ANADK) 3 ENZdT=5 473 BADETEIZEE L TD,
2030 FFFETIZ, AH 200 T ALLEOHRHINE 40 A HIZHEN
THRIALTHY D, &EEEHFRRIEGROEL b, fdEe
EOGGIN 2 & HBTBRROMBENE XD L7e>TnD,
ZDTh, BB OUGENNGHS T D, HRTEREEOUGE
DFERD—>E LT, A R [ X FaBoR 2017) 25RE
L. ShEfEERE mA L CPREZIERL QD 2, AW
DXL TH DN AN—)LTH, A b BRI T L
TWBLEZATHA,

AEKER LT BRI A hE 2B B (CLF, (22
W 2 5) 1T, B E TOT 7B AFENER A H
e TNDZELHY, Y, Fulriai~zepiic
RS E AR D RN D o7, BARENTIE, TR
I ERADFLEDAAr E OB TR E 72 o7z,

ek, i@ EEIOETASERH RO TIE, BEFOERE R
v NU—7 & EBITEA LRWZOIZ, KRS ATHE
A N OB G SV CTE T, L LG,
FHOETHERED TR 52 5 2B 2 e ST 5
(ZIE, EERERE N DESRIC L Ok S IDEYTEROEERCH
FATEICB DBEIOREM: 23T 4N D &2
b, BHZ, T2 E VT 4 OEEZREIZL T, B
RENRDOZIMEAFRRET D Z EDRD HILTND,

12. HEDBER

AWFED BRI, E T ) AOENIHEESE BAT
ETHALEREDT 72 B T 4 B ERIINEHMET 5 =
EThDH, BARRITIE, BR5E T ) AEESL r—
AEAERK L, BIEERRIOZ L E ZOERZ 505, &0
IOITZEEEIR & D R E RS 2 INBMEROAIR BT, 22
R B ZE LRI U TR &R 2 E52 5,
Fio, RXUB VD X D 72 KR (Tier-1 #fi) LIS
HOFHRAR TSI T, A4, BBTASHOE AL E Uiz

FRO7 722 7 4 BEEHTEERIER > TN 2 &I
2D HOEESND, ETREFHIEED OO, o
EBHANENF AT B ONREAGFD Z LD THIFETH
mME3 5,

2. HERDAERT
21.  BEIAFZEORE

AEITIE A2 RCBTLT 7o) T 0 B LUz
T 72 AT DB R A B D,

FPF A URIBIFAT 78U T 4oL T
Karmarkar & %, BEZXF DL 31 « T— A X 8— RED
EEEREE AT L BT 7L U T OB AT L. #B
LEOT 78 BT 4 BMETHZEEZRLTND, F
7o A ¥ RECKRERHTT U —% %15 & L7z Bhatt & YOHFET
X, TV—X* ba v TE—LNAG0 AT ADOERE
ST L. A N EEEROBIIRAERAC L 0 2@ T 7 & AN
FLETDHE LB, A PR EERSHT— N E LCET
SNDZEPHERIN TS, Bl LToT 72 E
U7 IZBALCIL, Rana & 9057 ) —EHEICHIT A A b
DA AZ L0 | BRI TR . I, A
BN — Ry L, 77 U——— R o7k
EHOEH L BIEES TS Z L 2R L TRY . Bk
HOBEIETTRE SRR X 7o Ba 5.2 5 2 L& FEf L
TW5,

WIZ, 22T 72 AT DRI RV CE. 5
073 HAREINDZEHE A RIGIZ Z5HRRIEZS B RS RS
FDRREZ ST L. SRER R S E O S FIFEE IS &
STHIFSND Z L 2R L TW5, HIFMIBWTIL, Gupta
5 DINZEHERIFRE OZGETESRI BT, TEE, 7
7 AW, T/ AT A MNREABERTH S Lk T
BV, Sebastian 5 L, ZEHES THIHEOE AN
Rz B ATRE A B T > TR LT D,

Masaki Watanabe



22.  HWREEONESHT

BEEFTR A E 2. AR RBFRU DNV TR S,

F—lT, ZEERE EO X IR E TRENE, T4 —
DU T A FERERICEE S T EKEHETH DN, K
TS L HIT, $fx IR AT — 7 IV A [ COBIAN:
LR LB 2 B, AWFTETIE, SRR TR
BLOWEEGE RIS, BELA YA LT LT
TEENRT 728U T 4 9T EtTV O, BORIZ4AHE 2 10
AT D,

BT BEHERITE G, ZSRIEIC L 5 CT 7 AR
WAVSETFEEENOEER T 7 7 X —Th D Z LIVREN
TWD, AWFFE T, EEaE>a TR & OE 77
U A %708 U, ZER B ORI A2 B8 L7 o 21T 9,

BT, A2 REWNTHZEgk L B3 D A b e EIAT
FELTWDD, ZEROBE T 72 B0 T 4 OBLT
|2 Loy Tl Oy e U i IV 1 o N & <521l vV o )
LEZD,

FEEBEZ TV —F 7 = 2F 3 VERET D,

(1) A MBI | ZEpsnEM RS ORI
\Z& S TEEA~DT 782 )T 4 I3MEIND
RN

Q) AYTERC X D IEEBROFPKIC L - T OIRMERD T
7R B T g ZHERF LN D | 2SR P ORI
%A L CE BATREMITIH By,

@) b LEEEGEASEA ST, 22ROy E
RIZH4 2772207213 EDL ST LT
V2D

3. XIS L tTHTE
31 xSk
311 RUHL—L

AWFTEDORIG L T2 DE L, A > REFE A VT2 D
MERCTH DX N—v (B N He—L) ThD,
AT —/VERHE O N A13.2019 4R 5 THI 1,125 5 AIC
ELTEY O [ Ry a " b—] EHEEh, E
SEEREHN Y | CORE A Y Rl A R 2 T
5 11)O

Wi, FHNONBSARICOWTERT 5, (2 R Tk
10 4.2 L\ ZEESFRA D S8 E S AU T Y | milal RS X 2011
AT, 2021 4 TE ST ZIRIERRR 7 =
2 A NVAORENZ L VIE S, BOFRIC AU
2025 HAZFEIIND TETH D 12, DI, AWFIETIE
2011 FEDEBFET — X 20T %, [EEGHA COEFHH
AZFM (State) . U2 (District) . BB (Sub-district) . 33 X UK

(Village, Town 72 &) T %, ¥ 1 ? Bangalore, Bangalore-
Rural &9 District 23AFZEDORIGHIBIZ 7= 5,

2011 RO/ NS = O NDEEEEIK 2 (RTE D
Thd, KETFT—HIZiX GitHub TABHESh TWEHF—H
Y &AL Y, Village DA 0T —Z [ XEEFHAEOAK
PA SOBEGGLIZ YW, £, mfEo AT —212o0
Cid Opencity N HEFF LTS B, —Jof B S L7z X

7 — 2 MFAE L7 o 72728, Village D7 —4 & itk
DT =B EFEL, —DDOT—Fty e Lo, A
AR, AXEO AN % QGIS TR L7-mfE T2
ZETHE L, £ AREEDOABNIOVWTIR, S
W TR DERIN DT N0, SR EA B L
7o FULHHEH LIRS A QBENEIZR S, — o
A= 7T THOLEWAAEBEHEL SN, ke L
T, Wit & A U T ORITTRE 2 NOBEDX ¥

A

DI District |

A

Bangalore

Population Density
(per km2)
(Quantile)
TINA
10 - 47
147 - 134
134 - 190
“-F190 - 236
1236 - 288
288 - 337
= 337 - 390
=390 - 465
W 465 - 583
583 - 849
849 - 1746

B 1746 - 16443
/16443 - 118203

0 10 20 km (e 2

) X 2 AD%E(%HE@%%@

312, RUFN—NVAIHSSERY FTU—2

U TTN—IVDOASASEE, 2EHHFRT 2% % 5D T
BY ., FEAEET— RE LTRRE A N S EEE
ZHSTND D, NRARy NT—71%, 202444 A7
AOHICIT 5 1 HONWEERIHEED 384 T ANIZEL,
1,744 /L— MK LT 58,899 fANERTS L CUND 19, /3
VIEBHND IR/ 2 U 7 A& 13—, AR B FEE L
LTEWTREZAL TN,

—75. FBHERE TH LU H— A halL, B
BASEEHHE] (7 = —X) [T S B kD Hhds v | BIfE,
72— 1 ({5 42km) WONC T =—R 2 DR BRE
LCW%, 7=2—X2 DIERICHT-5H 7 =— X 2A BLO
7 —RX2B EEDDH &, BREANTIER 133km, 93 BRAGHT
Tl S AL, A S R RORIERITK 175km & 725 TiE



ThAh2, BifFET, 7=2—X3, 7x=—X3A OHERED
HIVTE Y, FEIOARERRERIN O OEHR 6 B <
TR AE SRR 8 ) MRl & L CEs» T
%,

313 xR

AEle G b4 H 2T, Phase2B  (Dark Blue) 1Z5%24
L. #BCSHANS 7 T FERRZER CUF, XU —
JUERSZERE ) 2RSSR CH D, 2R 38km D Z DML
BELERRTTHY O, Yyhd 2024 FEOBIELA BFEL T

W28, EHEIOEIUC LY 2026 FEDBIENSRIAE TV
éo

32, otrhk

32.1. fERT LYYV

AWZETIE, Y7 b =T R O/ r—UTHh5 156 2D
Tty —v & UTRERT 5, orld, A—7"0 Y — 2%
HAGEMTY —/L"CH D . OpenStreetMap (UL T, [OSM])
DEWAR Yy NV —7 5 —H L ANZZ BRI D General
Transit Feed Specification (UAT, IGTFS)) 7—# Z#tA LT
FIHTEA1I0, BHORKEE— REfAsbtir—h
FRERDIFATHE Tl D,

15t DOWHIRE IR A 7 b —4 L LTIE, (DOSM
T—4% GE¥F > hU—2), @GTFS 7—4, (3)0D X7
T—4 (Wi - BROHD) D3 O3 T Hns,

322, r—RiEt

AWFFECHT S GTFS 7—X 2%, /SA L A hroiE
ITEHREEZDDH, A bl K 3, K4, BLUFE
1 ORI —AEBRE L, T7BIEVT 4 OB AEESR
T2,

r—RA3 Ll —A A HEHEEROLNEIR Y | — A
WFHEEL TV D, F7n, 2o (BTER) OEdlEit
[ZOWTIL, MiEta BROE LTABi7a 5t L GREL
T2,

AL IVERRSE

T~

Bangalore Metro Line
— Line-1 (Purple)
Line-2 (Green)
Line-3 (Yellow) &0
Line-4 {Pink) iEEk
Phase 2A (Light Blue) (2%
— Phase 2B (Dark Blue) i2s5th

/

X3 4—=214

AL LR

e~

Bangalore Metro Line
— Line-1 (Purple)
Line-2 (Green)
Line-3 (Yellow) &%t
Line-4 (Pink) 3&s&th
Phase 2A (Light Blue) i#:gh
High Speed Link (Orange) #&:&%

X4 »r—=AS
33. AV r—%
331. OSM T5T—% (EExXy hU—72)

OSM 7 —# %, Geofabrik 2AMEHES 57— 4 )25 | Asia,
India, Southern Zone Z IR L, 7—H =X m— R L7z,
BYE: L= 7 — 226t LT Java 7 7Y 77— 3 >0 osmosis
ZH, RV ORIGE A i L7 b 02T L
TW5,

#& 1 BTV IR —RRAE
r—% Line 1 Line2 | Line3 | Lined | Phase2A P“%SERZB P“%f%m g’g
Ir—A 1 (BHE2 BHEE T @) @)
Ar—A 2 CHTRLEIN 3 IR R O O O O O
r—A 3 (ZEPRRRE - O O @) @) @) O
r—A 4 [{RAE] 2o TEER)EA O O @) O @) O O
r—A 5 8] EEERERREA O O O O O O




332. ODR_75F—%

5179 L 912, QGIS % AV CTLlROK IR %
INTHFE Skm DOy 77—k L, ZEERD &
FioMROBE LS E A A Y —LTHEHE LT, %
NENEHTEHE U~ S5km & WIRREIL, 1 > ROER
TERETA BT A AR CRMEEIDRE RGN
& 5km & SNTWDHTDEER L= D, e, B
DEHT Y NU—7 LT UL L T D EIIBRD
72N, 15t O snap HEREA FHV, R Y RU—2 L
PR ATRE AR ATV IS A U7z, Bofi7n R L

13166 #m L 7e o7z,
A
Bangalore Metro Line

— Phase 2B (Z/##}) @&
QDAR7

O 5km) 77—

- AR

* Origin
* E#93M G RoadiR)

500 - 1000
11000 - 1500
L1500 - 2000
[7712000 - 2500
[ 2500 - 3000
223000 - 4000
7 4000 - 5000
12 5000 - 10000
[ 10000 - 25000
== 25000 — 50000
B 50000 - 100000
= 100000

X 5 xS

HAEJHIZ DWW T, UL IAE 3% MG Road R
BRE LT-, ZOBRIE, SRIEHE S AU mEsdEhE O
HABBRE L THEE S QU

333. X GTFS 5—#
RN NDEDAIAGBTERII A TH D, /N
AN, RUH /V*/V%‘Bﬁﬁ@’.&ﬁ (BMT C: Bengaluru
TN T =B e _R— 2| CEFL I N T G1tHub ’AF}%T“‘?
%{%ﬁq‘éﬂé — & L I_/f: 24)0

334. £KEGTFS 57—X%

ABZETIX. GTFS T —H DMHAELIRNZ0, BEFE
PRI B ABHIEHRRC Feasibility Study OO 5, $HLIT—
AR R GTFS TR EER LT,

b‘*‘X 4 DEFTIEIRR L OV — R 5 OFEPhEIZ DN

. BEE J% R L HFDM TN CND IO TR O,
Fﬁ'?EJL Tﬁf&%ﬁ% \AREAFRTE L. GTES 7—4% ZAErk L7,
ER U7 IEHoOFEIL, R 2180 TH D,

34. TrRIEVT 4 ORHEFE
BEROMEY . AWFETIL, V7 FR Oy —UTh
% 15r Zf\W5, Travel Time Matrix EFEICIL, #8458
(WALK) X ORHASEHES (TRANSIT) A5
WREE— REfRE L, R LR 2 40E
L. 2024 4F10 A 12 BZFai 8 RAZERE LT,

K 2 @58 GTFS 7—ZHRR L Ve #t

(stop_times.txt)

TR DI CTAY Y 2 — VA,

F—H {(Ehwa:s
IAHAER o ZABREIA A 2, ‘
(agency txt) o A SITOWTI, ETEBEREDT D, BEFEO AL A b a st S HGE,
ETH o BYUTO 1 BHk - 2 BRROE THEZBA L2, ZOMOFEERE Rk RUE,
(calendar.txt) o TR H—2 (DT [OAERy - iRe @ A8 158,
o start_date=20240101, end date=20241231 &3R7E,
T TR o BT Ll route_id ZRRTE, ZEHREROFBRSE L S TR TN ZE L oute_id A5
(routes.txt)
7N * GitHub 7 —% % QGIS THWE L, LineString JEzNDATES 2l LT shapes.txt 21k,
(shapes txt) o EREEREIC OV ERES PPESEBITRBEK,
N * GitHub 74 Z R AL,
(stops.txt) © ZEVEROBRIFERN NI L QU V2o, AreGIS Metto Network Ofif4 QGIS THUFL ¥, (TEIEHA T = > I,
o EHPRHORERER L, BROBHEET A ST L, S HRofFaiR b Ak e Ui, 772 L, Hebbal 5i~PR Puram
BRA S E & L — M E R D700, %ﬁa@i“@bé Nagawara SRIFFIEIEAERE L, 2F HEROEHERICE DT,
IRPAE S o ETHEERRA N, RSy —Ua VTR MR, BRFRINT N a—L 2 s Ao TiERASIR L, Bkl

BN T iFeamblhty Study (A > R"Cl3 Detailed Project Report &FH3%) 1ZH-5< Hourly Train Operation Plan 25
& BURFAUTITY VRERROD & DZLRT2D, S| c oV T, BRRAIREE T — 2 )VansoTo12, BREECERIDY

BT 57U —A ho 7 R— hmy A7 L ADE T A BEIRE Y, N

ZUTEIAT, A2 AT LTEYT I ADIECE 795 2 t%*ﬁﬁéa 574 SRR L, e GRERE) oIy TS

A TR A A2 A D, BRO(EHIE A
HLTW3, i’%@i@; JLLFOm@EY | quKEé?}’L’O/\é
RIYET: Feasibility Study OFHEC TS, FREEEL 36km/h LRE
ST ASHERAT D L, Sl E iR RS AR DT, RIE
TR YR HEOOREE (R 33km) LARERTEIN (925 éy\) hé

RA-FEARAT, BRI & FEREE CEA ORI 2 5

fx 60kom/hl CRE,
. R S0kmh &R,

BCEld
(trips.txt) 1
direction_id (23S B A)0E HHAFRE,

e o o o

route_id, service_id, shape_id |3 A ML,
trip_id (FHZFEREZ] (hhmmss) Z KIS U C—BEL R,

B SR (AR (B BTG4 A Y 4 i,




BRI 705 A OB DR O kX | FRIEE DORE7 R 2
FIFBRL TRV, FBE STz HIFEIRE 2 BB
ZOHD timewindow (77 A4V 1043 PICHZET S
B OWEN % 7 o 2 D7) 7 U OB &
FHET D & T, GTRS 77— D3R ORIt A Sk
S, RFEDHIZEIREZSOE T/ 35 — AR B 72\ S EHRE
MzHEHTx 5,

bod K512k 7 OD OB EIRHICEE S % | &
—ADT 7' E VT 4 FEREEARM L, b - RHIATT

Do

4. HPTREREEBE
41. TR TR

FI. AHIX A L 92 PR 2 X 6~ 10
WORTL, X 612137 — A 11281 A X B sE &
T~ 10 (23 —A 2~5 ICRBIFAHr—A 1 LB
BRI 2 N EUR Uiz, 70, ZOBEIRE O
PIE, 72 DONCZEEERIE I & > CORIE DR L
TRV AN —/UEBEZERE) S MG Road BRE CORHEII
WA —A TR L, & 3177,

FHADRER, K7 — AOBEIFRE IR 2 1Tk L
TS Z EDERS I, FHT, 7 —A 5 TIIRBHINH
OHRBIENIEE CThoTo, 7—A 2~4 [TV T B
FEMEOAEM N LD ITZD3, r— AR O Z R Ty &
<, A5 ZEDOKIERHIBIZITE G727, —
A 5 ORIELRFEREN RO HR E LT, 20—
ADSEERE S EnE a2 R L TR Y | 28k
(=R 3 r—R4) L3RR~ NERALT
WA ENET LD,

& 3 ofieR CEBEIRTH)

=R | =R | =R | =R | F—R
HE
1 2 3 4 5
SRR (4)) 82.6 81.2 79.8 79.7 68.5
TR (oL
—UERZeE~ MG 9 9 74 59 28
Road BY)  (4))

A

oDA
« B B‘Jl@(M G Road®R)

ltﬂl:ﬁﬂﬁim#ﬁﬂ(ﬁ)
)

6 Fr—A1 HEEHBIBEHRM

ODAT
- B E’JW_’.[M G RoadiR)
-2
e thﬁ]@gﬂgfﬁﬁﬁ(ﬁ
(ﬁﬁﬁ?ﬁi"r)
=N

m
B<5
|_Ea ]
m< {5
> 15

QDAF

& B RYH(M C RoadfR)

F—A3:

r—Z 1 OFBRIESE T (53)
(eimshET)

LINA

o

« E{h

m<10
m< 15
> 15

QDAF

& B RYH(M C RoadfR)

F—34:

r—Z 1 OFBRIESE T (53)
(eimshET)

LINA

o

« E{h

m<10
m< 15
> 15

D ~F
= aqm (M G Road§R)
77
4= thﬂﬁﬁ.ﬁﬁ%lﬂ%ﬁ(ﬁ)
(%Eﬁﬂ%ﬁﬂET)
LN

UO

« E{h

m<10
m< 15
> 15

r—R 5 r—R 1 L OB



42.  SVTRER—INEVEAEEIRE (WATT), REA
A & A BERE S—E & AL

WRIZ, BHIX O N A TEAHT LIONESEA R
(WATT: Weighted Average Travel Time) &, S2FEAMIZ LD
BEIEHD 50,790 2 S—% o & A UEZ B LTk
F 4\ TRT, Fo, SHEDS BRI
EOREDHEEZ2 L CNDE0E RIHRE L LT, £l
ORENRHH & NDZEN TR fiZk, ZhamEs
R L ER LT, ) 11 CIISHIX ORI
Wk~ 7L, M 12~ 15 TEr—=21 &
N ENTIUR LTS, X2 D LB VAR AN DE
LTS, BRSO E Y,

£ 4 SOPER—INEVESBEIRE (WATT), 28
AN & 88 S— o Z A )UE

2z | =2 | =2 | Iz | —x
EH
1 2 3 4 5
PERIX R
166
(N/A KR )
pIESIEe YN
3,036,731
UN]
IEERESEZ0 |
538 513 509 508 478
(C)
FABIRTEID 50 »5—
500 490 490 490 480
wYZAME G
Tl 90 <—
800 790 790 790 640
ey ZAME G

A

oDA7

* HEIHM G RoadiR)
Case-1
HAJrEEE
(BRI AL)
CINA

10 - 1500000
31500000 ~ 2500000
1 2500000 — 3500000
B 3500000 — 5000000
= 5000000 —

11 r—=R1: BRfFTREE

OoD~<F

* B iH(M G RoadfR)
=22
T—ALEOER I HEEES
(ISENBS X AOD)
CUNA

=1 = 150000

£ 150000 - 330000

T == 330000 - 430000

5 430000 - 730000

= 730000 -

12 7r—=x2: /7;;« 1 L DER HFEEREESY

oD~y
* BHIHIM G RoadiR)
=23 :
T-ZLEDBEH I EEESY
(e AO)

A

-1~ 150000

i 7 150000 - 330000
& = 330000 - 430000
\ 1430000 - 730000
0 ; ifr W VR 730000 -

13 7—A3: /f—% 1 L DEMFTREEZSY

opsy

* BEIHM G RoadfR)
b-24:

T-ALLOBH R EEES
(f?ﬁiﬁlﬁ xA)

—1-1- 150000

21 150000 - 330000
[ 330000 - 430000
53 430000 - 730000
= 730000 -

oD~y

¢ BERIHM G RoadfR)
T—25:
T-ALEDEHIREEEES
(f?ﬂﬁfﬁ x AH)

—1-1 - 150000

23 150000 - 330000

[ 330000 - 430000
A [ 430000 - 730000

0 6 At = f . 730000 -

K15 #—2Z5: ff—j 1 & DERMHTFEEEZESY



WATT L BEIFHE D/ S— o 7 A )VEOFERE 7D
L. B —AL T O FHICE A,

F—=A1 EHR)  ROBEIHRDR,

=22 (3 EHOBIN) BBV,

=23 CEEREEN) @ S B DFEENHER S D,
=24 (GATIEER) : BRI T ),

A5 (FEBEEN) KR OFEMEIRIMFO N5,

BN DNIES S BEIRHE D 50 /R—t o 2 A )UiEiE
FHE LRSS, 77— A 1 DB —A S TN T TD
T ThoTe, ZORERIT, KFOERIZE S TE, %
PR A TS JOVRI T, RO K DB ERE
RYERE DO BN BER CTH D Z L 25, —75. 90
=B A UEIGIL, T B A kT S
KGR MR S T,

43. EBE
UTF, Vh—F 7 2F 5 ZLDEZEYE L DD,
() A PEEACEY ., ZEERINR IR L OZERER]
JIBIC L > T ~DT 7 2 B T 1 13
SNBH
ZERSIROENIC L | InMEROT 722 v T 41X
YEESNTWD, 7272, SdTEs (r—A4) OB
I, IORMEROBERICR X 72085 RIF &3, 2hR
HRERTHD EEZ HILD,
—J7. ZEHRIHEICE > X7 7 BB T Dl
D THY | FRIRITHER R E DB X 5l
R BN CH D Z EavRENTz,

() 2ITEIRIC L D EHEROFEEZ L > T IDPMER
DT vV T ¢ BHERF LD D ZEPERIHE
OFUFEMEZ A ETX S AREMEIEH D),

TSRMERD A OARIIEB LT L TR Y | 2 E
BRI K A BER R ER O BE L2 = 5 NONRERT
BB, FOMRIIBRENTHS Z LRSSz, L
ML, ZHUTACE AR, AITERZEATHZ LTk
BT AV bbbl BADBES RN EEZ D,

@) b LEdhE S EA SN QNS Z5RONn
BRI AT 278 B T3 ED L HITE

L LTy
FEEERENT, F LB R R E < Z5HER]
B DI 5 TINMERD B # I8N b i %
L2 BaRetind 5 Z v sz, £, mhiktho
RSB OMA 2 E L, S BR5HA 7 T D
FrIp S RIS AR RN EE TH D B B,

WIZ, AWFFEORE RS E %, A o PR AT
BRZNIE L LTULT D 2 S03z8T B,
1) EEOBEENE

ZEHR TR ZERTRRAMIALE L. NDHids—HEC
RN EREN, FDT=8, BILULISER S, —E

DN B DA 21E, B TEEROE AR 72
TIRVE VT A UGER L 72 D AR B D, AWFSTI
BNTh, BOEM AN ESEMR (BITEs - maigk
) 1%, ZEHERIHE O S TINMEROBENS LI
BARIETZ EAVNBSNT-, ZDZ LD, SHEDE
T30 A ERET DENTNL, 2o R & BT RN
FFORNEM:AERE L, B2 U7 TRE A
IR AES S D EE 2 HivD,

Q) HoldsEtoOEEM:

SRER Y MU= 2 ED X D ICHENIERT A0
EEICH#RT D 2 SIXEETH D, B, ETv U A
H—FERET D & B S ITREEE L < 22550
HENVETH D, ABFEORERIS G, gt
DSEENRFHEIENGE S 52 D AR KR E W LR EE S
TEY | FETIZRW T HEARFO LSRG R i
%o Fl FERO N D EBA TSSO RIS 5
T2OITI T, PR £ U T e Bkt b B L e
BIEAD,

5. fERmES®BOBE
51. f5E

AWFZETIL, A > R RO T — /L DZEHE AR5 &
LT, T U FEr—255F LT, i E T T
7R VT 4 OFHliE I ToT2, ZFOREE, BIED AN
ST CIHERIIRER TH D H OO, EdEE Az X
LRGBS W B S AL, Rk J2e R
7T MERIZH A Y v & b7 L3 RIEEMD
TNE XTI,

52. S®OBE

AHFFETIL, A 2 R« _UHI—/VZEHEI I8 DB
TEREEADT 72 )T 4 -z T 727035, RIS
SthOFELFESINCND,

FF. A ROHHERE L oEETH D, BT,
F1)V 5 T3NS AS )RS [Transport Data Hub ) 39 &0
A "B B, GTES 248 LT\ 5 & DIEERHN
HY . FERIZIEZOT = EIERTAHZ LT, &6
DFEEN BN,

Wiz, ARV DT —4 1% 2011 EEEGHE~—
ZATHY ., K15 FERER LI b O TH D, EEERTE
T - [EEATA I o ¢ )L A RYSIE 0 5
THIEE 7p o772, BT —% D AFREE R
bD, UL, 5%, BT —4 MRt S n-BRcix
WD THWT « BREEAT O VLERH D HDEEZ D,

OD X7 ORRESCHRHHF O/ = 3 VAR L,
KO ZAMEHN AT D 2 & b ROMEE 12D,

BAZIZ, AR CIIFTER R R A Y T T —A Sy
WrEAT-T208, TEERREMTZ X - T2 D3 A
A L720  IRRYERDFIE LW ATREME b B, D
728, EEAROFHE DML SR LT A7 R
TORREEHIRD HID,



<BETR>

1)

2

3)

4)

5)

6)

7

8)

9

10)

11)

12)

13)

14)

15)

16)

17)

United Nations: World Urbanization Prospects,
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf
(02449 29 HIRHE)
[EBRE e S A—L - A bR (7 =—X2) §F
iR, hups//www2 jica.go jplaevaluation/pdf/2020_ID-
P294_1_spdf (02449 H 29 ARED)
Karmarkar, O. D., Jana, A., & Velaga, N. R. (2024). Regional
accessibility impacts of integrating high-speed railway and conventional
rail: spatial analysis of the Mumbai Ahmedabad region, India. Area
Development and Policy, 1-19.
https://doi.org/10.1080/23792949.2024.2312268
Bhatt, D., Chandra, M. GIS and Gravity Model-Based Accessibility
Measure for Delhi Metro. Iran J Sci Technol Trans Civ Eng 46, 3411-
3428 (2022). https://doi.org/10.1007/s40996-021-00795-5
Rana, D., Kumar, D., Kumari, M., Kumari, R. (2022). Assessing the
Impact of Delhi Metro Network Towards Urbanisation of Delhi-NCR.
In: Rai, PK., Mishra, V.N,, Singh, P. (eds) Geospatial Technology for
Landscape and Environmental Management. Advances in Geographical
and Environmental Sciences. Springer, Singapore.
https://doi.org/10.1007/978-981-16-7373-3_17
7 HEN2023). 28057 7 £ ZAZ8RTIST HBEDERENER L
TR BT DAY, BREENIRERTA )y a
JRRELRRSC
Gupta, S., Vovsha, P, & Donnelly, R. (2008). Air Passenger Preferences
for Choice of Airport and Ground Access Mode in the New York City
Metropolitan Region. Transportation Research Record, 2042(1), 3-11.
https://doi.org/10.3141/2042-01
Sebastian Birolinia, Paolo Malighettia, Renato Redondia, Paolo Deforzab
(2019), Access mode choice to low-cost airports: Evaluation of new
direct rail services at Milan-Bergamo airport Transport Policy, Volume 73,
January 2019, Pages 113-124
Hindustan Times: Mumbai Metro Line 3, first underground, begins
operations for public today: Check timings, fare, routes,
https://www.hindustantimes.com/india-news/mumbai-metro-line-3-first-
underground-begins-operations-for-public-today-check-timings-fare-
routes-101728268746085.html (2024 4F- 12 7 26 HEE)
DEMOGRAPHIA , DEMOGRAPHIA WORLD URBAN
AREAS(Built Up Urban Areas or World Agglomerations) 15th
ANNUALEDITION: 201904
[EBE e o A—L - A bR (T =—X2)
https://wwwjica.go.jp/oda/project/ID-P294/index html (2024 49 H 29
FIRHED)
Hindustan Times: Delayed for years, census process to start in 2025,
https://www.hindustantimes.com/india-news/delayed-for-years-census-
process-to-start-in-2025-101730140255388 html (2024 4 12 A 29 H

B

datta07: INDIAN-SHAPEFILES, https://github.com/datta07/INDIAN-
SHAPEFILES/tree/master BENGALURU geojson (2024 412 A
30 HBE)

Office of the Registrar General & Census Commissioner, India: Census
of India 2011 - Kamataka - Series 30 - Part XII A - District Census,
hitps://censusindia.gov.in/nada/index php/catalog/584 (2024 412 A 7
IR

Opencity: Bengaluru Ward-wise Census Data - 2011,
https://data.opencity.in/dataset/bengaluru-census-
2011/resource/bengaluru-ward-wise-census-data—2011 (2024 4F 12
H 30 ARED

Data{Meet}: Districts - Community Created Maps of India,
https://projects.datameet.org/maps/districts/ (2024 4 12 A 30 HFHE)
TUMI E-Bus Mission: Bangalore, India City Characteristics,
https:/Aransformative-mobility.org/wp-

18)

19)

20)

21)

22)

23)

24)
25)
26)
27)

28)

29)

30)

31

32)

33)

34)

35)

content/uploads/2023/12/Bangalore-Deep-

Dive_Rev_KP_SK pdf?utm_source=chatgpt.com (2025 F1H23H

Rt

THE TIMES OFINDIA:  BMTC bus ridership increases by 33% in

Bengaluru, https:/timesofindia.indiatimes.com/city/bengaluru/bmtc-bus-

ridership-increases-by-33-in-bengalurw/articleshow/112535746.cms

(025471 H 23 BRI

The Metro Rail Guy: Bangalore Metro Phase 3 - Information, Route

Maps, Tenders & Updates, https:/themetrorailguy.com/bangalore-metro-

phase-3-information-map/ (2024 479 A 29 AR

Bangalore Metro Rail Corporation Limited: DETAILED PROJECT

REPORT FOR AIRPORT METRO LINE (PHASE-2B) Volume 1-

Revised Detailed Report,

https://english.bmrc.co.in:8282/English/uploads/projectprogress/english/F

ileUploads/54221702-¢7a4-468e-96d6-9a09e55d8d52$ @ ! @ SPHASE-

2B-RDPR pdf

Pereira, Rafael & Saraiva, Marcus & Herszenhut, Daniel & Braga, Carlos

Kaue & Braga, Vieira & Conway, Matthew & Wigginton, Matthew.

(2021). 151z Rapid Realistic Routing on Multimodal Transport Networks

with RS in R. Transport Findings. 10.32866/001¢.21262.

Geofabrik: OpenStreetMap Data Extracts, http://download.geofabrik.de/
(2024 47 1083 HEHE)

Ministry of Urban Development: Metro Rail Policy, 2017,

https://www.mohua.gov.in/upload/whatsnew/59a3f7f130eecMetro_Rail

Policy_2017.pdf (2025 451 A 21 HEIE)

Vonter: bmtc-gtfs, https:/github.com/Vonter/bmtc-gtfs (2024 4 10 H 3

HH5D

Bangalore Metro Rail Corporation Limited, https:/english.bmrc.co.in/

(2024 4810 A 20 HRAE)

Bangalore Metro Rail Corporation Limited: Metro Timings,

https://english.bmrc.co.in/metro-timings/ (2024 47 10 A 27 H %)

geohacker: namma-metro, https:/github.com/geohacker/namma-metro

(024 4810 A 20 HRAE)

Railway Technology: Bangalore High-Speed Rail Link,

https://www.railway-technology.com/projects/bangalorehighspeedra/?cf-

view (2024 4F10 H 20 ARIE)

Karmnataka: Bangalore Metro Rail Link to Airport,

hitps://www.kamataka.com/bangalore-metro/metro-to-airport/ (2024 4

10 420 AR

ArcGIS: Bengaluru (Namma) Metro Rail Network 2024,

https://www.arcgis.com/home/item.html ?id=d0c3ad84b51443628c9a25

878fb9c38a (2024 410 A 20 HEIE)

Bangalore Metro Rail Corporation Limited: Phase 2 DPR R VROAD

TO BOMMASANDRA CORRIDOR,

https://fenglish.bmrc.co.in:8282/English/uploads/projectprogress/english/F

ileUploads/dc7abb52-428c-40d2-8241-

4£651860f08c$ @!! @$Phase%202%20DPR %20R %20V %20ROAD%

20TO%20BOMMASANDRA%20CORRIDOR pdf (2024 4 10 H

27 ARTD)

Bangalore Metro Rail Corporation Limited: Phase 2 DPR Gottigere-

IIMB-Nagavara Corridor,

https://english.bmrc.co.in:8282/English/uploads/projectprogress/english//

FileUploads/dbd7e46e-7343-4581-9d70-

b191eecae306$@!! @$Phase%202%20DPR %20Gottigere-IIMB-

Nagavara%20Corridorpdf (2024 410 A 27 A%

Bangalore Metro Rail Corporation Limited: Phase-2A DPR,

https:/english.bmre.co.in/dpr-project-progress/ (2024 410 A 27 A

)

delhimetrorail.info: Airport Express Line Delhi Metro,

https://delhimetrorail.info/delhi-metro-airport-express (2024 4 10 A 27

ARED)

Directorate of Urban Land Transport: Transport Data Hub,

https:/tdh.dult-kamataka.com/ (2024 4 10 H 3 HEIE)



