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L—hDHERERMEIER BRIELI-HRARTHY. ADS KUBFELNT=F)vTL—ME PT AENLDID LY
FRELAO TV, o TILEIF DR GRBEFRART/NSVOA o TV SV O BffIF i TH-A-BL
HoTHY. BEICE->TIPTREDED ELEARDEHUETESEE L LA (O AILAE X PTRELITIX
FZEL NIUIZIESTWNDESA (YU AYIILA TEDY) 1855, TD 5. ARBDEGLI-M) v TE RN
EBZBIENTES,ADS THLNI=N) YT OD EROHAE—RFEDOEKERNANIN TS,
SxhIVEAD &SI PT FRELRILAILDORN) YT BIEETHREZTHELE. ADS ZA—XIZFEFAETIL
EEET L EIIEEE D,

= 23 #PH3GEM/P RETERMESN =TI TAETAF A7) —RED EBHER

S No. 1 6 9
= City Santa Cruz Abidjan Jakarta
E Country Bolivia Cote d’lIvoire Indonesia
E Abbreviation for Study Name SCZMP SDUGA JUTPI
8 Population (million) 1.80 4.90 28.00
No. of Households (million) 0.40 1.17 7.30
Implementation Year 2016-17 2013 2010
First Time? Yes Yes No
Use of Any Mobile Device None None GPS Logger
Cost for Local Consultant
(million JPY) 1.60 6.20 8.24
(other)| 14,400 USD 69,700 USD 891,650,000 IDR
2| Collected Samples
£ (households) 900 1,010 600
"; (persons) 1,800 3,088 2,461
3 |Price per Sample (JPY)
i (per household) 1,777 6,142 13,734
= (per person) 889 2,009 3,348
s (per person-day) 889 1,004 1,116
< Survey Targets
Intervals (minutes) 15 15 -
Duration (days) 1 2 3
Survey Zones 433 101 95
Trip Rate per person-day 2.13 3.05 2.37
Household Attributes Linked with Linked with PT Yes
Individual Attributes Commuter Survey Survey Yes
Origin/Destination Yes Yes Yes
O/D Facility Type No No 20 types
Departure/Arrival Time every 15 min. every 15 min. Yes
» |Purpose 12 purposes 11 purposes 7 purposes
£|[Cost No No Yes
% Transfer Points None None 6 unlinked trips
i Travel Modes 20 modes 19 modes 27 modes
| Driver/Passenger No Yes Yes
& [Number of Occupants No No Yes
Access/Egress Cost and Time No No Yes
Transit Wait Time No No Yes
Parking Place No No No
Parking Cost No No Yes
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. iR ETIL BR/ETIL
Fa&Erh R
35,503 40,686 0872
— ANAT =SSR AR THEHEN+11.3%, T LS T
PAN ~
A7 ENETIV 10%LARDELE
S s i Bk ETIL B/ETIV
2 7P| mesERmEETL
21.7% 34.2% 063
% Walk Public Private
48 %478 Public, Private 448 oo 308 459 234
ETIL | 276 569 155

& 27 BIHREEHZKA7HREE

HEEHE — BB Metro Manila |Bulacan  |Rizal Cavite Laguna

Metro Manila 11.4% 1.8% 1.9% 0.7% 0.5%
Bulacan 2.0% -4.8% 0.0% 0.0% 0.0%
Rizal 2.0% 0.0% -4.2% 0.0% 0.0%
Cavite 0.9% 0.0% 0.0% -3.6% 0.0%
Laguna 0.5% 0.0% 0.0% 0.0% -3.1%

UL DRERERFZ . BERAMERET HE, UTELEoT=,

= 28 EESER
OO | @ ®| G
Al B FE| E| | g
O (8|8 a| 2
AR AN BN
BIYIHI L5 5
B n > )]
ZI Bl A& K
I E| 4| £ | B
= | B %
2| A
%
- A) GDP, AO. ER#HETEERE<LEL ST,
SHE _
SL—s | B EDMEORENS KSR EEESA T,
C) #EHEIDEHER RS HREA RSB o1=,
REFE/E | A REREDELIFER TSN o1,
TIL B) FETAET ILOEIFER TSI o=, V44
Z0M A ERDEIZFRSHIELIKIAKEL B o1, v v
iy | B 7OV TI BB RESIH . v
" C) EEFAHTOSTIDRBH AE(EL 1=,
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6) ThOERDEEMT

FARERDOTIIC DOV TENMMREEL 5] MMUTIS OETILIZY—V RN ER, HHKEEDEHIT
TERNELTEY., P HRBEEDET ILOENHERTEHEH oIz LFIETSNT =,

D=8, THOBEZERSHTIL. DHDERSIZH T 5EEST HEEIZOWLT, HEZDEZHN S
RREEE T oT=,

MMUTIS DREETIE. ENETILHEMNTEY., B/ SF—VEFANTOENA, SHETIL
|& Home Based/Non—home Based M AIZIXAESTLVELY, £z, A AREBE=ET /LI EERE Z K5 BRIAI
ETILDOHELGSTEY . FEEECESEREEBOATI) AT TUVELN, /I ATA—FHER
DFEEER (EHEBRM. LE. PR HEGRE) L TERBRED EEIN TEY . BEOLANILD
RENHERIN TS, \TA—ADFFEEHNH, SERRME. BROFATHIEFHDSL. t EDEL
SRBAEHERAL TSI &M oz, -, MRMED TAZ [IRFEBEDY —2EA—REL, BHE(C
ELTHERN TS =, KENTEDENSTEFRLL, BR—XTOHETHITHNTLVSH, TDM
D ERIERIFFLE SN TLVEL HIS FAEDEIELGE CHREENFIERGTEAZITO T DECEILHH
LN A RREI TG S —ERITBREIN TULVENKSTH S,

LELY ., A HEEET IVICEHEREEBCHERBOMEN A>TV ALY FFEEEEL
TWAERCTIETENT =,

173 179

H 26 HRSEERIIDT=HDT— %K
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232 N1

(1) FrzytnER

A LT EERRR C, RFEER LA EITL TS, BEDOFILZEHET 5 — 75T, #hlTfE
RIZES>TRFGAEFRBEZZHELUZITNIEESEOD, BHDIEAAELETLTEY . N LR
FHEFERD = [E DB EELGREEIBINETHAHELT=. ThFET, JICA (L., #fidkE (UMRT)
MEEBCHMHREBEYRI—TIUREZ BRI, [RM LR/ (TR EETEAFE ST E I Z(HADEP,
2004-2007) & EHEL 1=, ZTDE, /\/ATTIE 2011 I, SHEREHEA FFRSNT=, THE. /\ /AT TIE
4 BRER(1 SR, 2 SR, 2A SR, 3 SN EXRREREIZH D, COLITRRD T, KA LE
FTEEThEK B EERINEE - FEERSAE(METROS) | & MOT(Ministry of transport). DOT(Department of transport).
HAPI(Hanoi Authority for planning and Investment), MAUR(Ho chi minh city Management Authority for Urban
Railways)&x T BAEHTI5——hEL T, (1) KBEAMEFICEIT HIRITAHEIERARER, $H UMRT
AT LICEREY HIEHROIEL VI REL (2) BRI L HEHET —FN—RADEH (3)
BIHESNT-IRED UMRT HEER DERT —IN—REHIZL-FEFRIDER (4) ZRATRTAR R D
@ UMRT #EERDIRET REL (5) UMRT Y AT LD SRR BT HIRE DERZ BRIEL THEIE
L=

(2 PTHREZIILHLETHEFAERVFETRIFRIIONT

BISEAED HAIDEP A5 10 EABALKISEL THYREBEICWELR T —IAN—REFEET 1)
ENHBHL. F- LFE ODA EHTBUEREHEA DTG, FHELERD M INELRET — 5%
BT AHIEABRIEL. PT J8E(9,200 xR, / \/ATHEEDEDIRE ST AODFI 1%DIZAHhH
E), 5 DFIDRI =S VRE. 43 HhADI—FUSAVFRE. 10 L—DIRITHEREZ ST —&
FEEEML -, MERILTEOBRINSELMERLE ST, RIED3GET —FIN—RANFET ST L.
ZRENV U NABERHEEINSE . OD ZEET 51 BLEFIEL -, PT AR TIE. 3EICBETHE
B 1 Tl BRI H R R Z AT DD EL H H e D | HEREFMTERE Z<EY ANMESLT
ANRAAT, SOICFEFHIFSE 126, PT SARIEFEEFAOO—H/ILa Y IILIVNTHAK TED
HEMELTz PT SHEEFIAT S &L, TEDI DFRAEERD REIFEL. RITEMEOXMERA LY
128, ET—FELTHALIZKWEWS BIREICEREL -, Z2 T, 3SEENY U MNARO BEfT#E Bk
LIEAOL, OD BEITERLY -, f&R. BRNENRIGY, YU TILIEEEZ ERSEH0ITEH LA
#HRIETH D L TKE., e, KELE IOV TIXRBITO A AEIEEE Y AR 1=,

FRET IV 4 BT £Z EAET )LEL JICA-STRADA Z LT, F4/&Eh, £, 248, BEHD
ETIVERBEL -, RE/SPET VI AOHHERREREREPEEN L. BBIERE/ERE. A—+
INARERIFE-EHF], BRBID 10 DEFEIFET ILEEEL, AHETILEHS T—4Z2A0TH
BERA/FRE. A (M RERBMFITI0 DENET ILEEEL -, HEMEETILIXHIS T—42
% FALVT MC, Car, Bus, Truck, Bicycle ® 5 BEFEMDIEEFETIIVEEELT-, MBEEERHETIVIIFIASE
B ELTLND,

E—I8FH B EHYHETETOINIDOVTIE E—UBTOHITOEEN RO N TLVEM o118
A&Vl E—VRBRORENBELRIGEIL. ARBINHEFELREBRISEHT. E—IVRRE
EERODFEELT,

23



Q) BHZEREFIZHTEHH=—XITDOT

ATODIHRTIE., BRI —ER/RELTIVST=6  EAMIELERAFIC DLV TEREELTEY.
FHIEETIE TOD [SDOWTEADAHTETVDIRRTH D, Fv/ S TAE L T4V T IZDNTHEILA
HY . EHIRRARIHEOY—ILIZ DWW TEREF > TS, BROBRELNHILKL, EBERIOBERAE
(2D T DRIEAIRER. BifrEAID P50 BV MEEN KKELN DR THD,

BEBHEET—F — N\ ADEEICDONTH IV A—N—NIB=EEMEBA TETLSH, T8
EHVE-OEBEMNRIEEZIOND,

LEE, / /AT TIEEOE 4 BBRIR(1 SR, 2 SR, 2A Bk, 3 BEONBEEMETHY. ATODIMER
F(Z 6 B4R, 3 BHRDTL FS. 2 B#RD FS, 1 B8 DD MMfThont=, F-TOCTHNEMEREIC JICA [Z&
%5 BN TL FS hEfES =,

BABRICHHFF—ELTIE. PEERYDEEEBHEELH D,

@) BEOFETAREROBREL
AR, BFMYTEIZDOULVTIE, 107, 088 LILRRAELFIXERTHSD, LHL. HEIHEERICDINT
(LA KECELG-> TV S EERL oz, ARTBFIAEEZRA LS LOETHEDIUAREYAFEN,
F$ED Bus [FEOIZERESAL, Bus (& 10 EEET ILAEKREE ST, Fi=. Cer (TIFRDOFFMELIZME
CCEBERERINMERT 5T RMENTF=5H. 10EEET ILHEREL ST,
AR FEOEE/ETIVIZDOWTIE 161 EERY ., ETILAEINA- TN, BB R DOMERE=RE
B MERZRLTLNS,

F 29 HOUTRANS—METROS Q) EEFRINIRET

2013 4F HOUTRANS (%81 METROS (52K%) EE/ TR

@ AR (0002 3,792 4,063 1.07
@ AEthJvT$(000) 9,359 10,571 0.88
® FEHOHRRSEER%) Bicycle MC | Car | Bus | Truck |Bicycle] MC | Car | Bus | Truck

113 [ 568 | 152 141] 26 | 194 |642] 54 | 98 | 1.1 -
@ FHgI—URNREY) 29.0% 46.8% 161
® mm-ERSHEE RlFR il —
® BEEOEROEESEE (peu/R) 450487 294,852 065

xR 210 TRMESHIGEE (0LY S EHETHEKX)

HAIDEP-METROS |Center |South West East North

Center 7.5% 0.1% 0.1% 0.5% 0.5%
South 0.2% 2.6% -0.4% 0.1% 0.1%
West 0.0% -0.4% 0.0% 0.1% 0.0%
East 0.6% 0.2% 0.1% 3.1% 0.2%
North 0.7% 0.1% 0.0% 0.2% 1.4%

(6) BEETIABRT—5EANLIZETILOZRHIERREL
BEDETIABRT —9ZANLEOBREREZUTITRNT , TOHRR. BREEHELIRT £
TILTIL2ERLTEY, ETILOADBRIHEESN TSI EN DM of=, RIEIDBEET ILOIHEE
ETIL. PREERIERIEEZ o120 BEETIVICERT —3%2 ANT HEETILH 2 BREEE/ M-

2 N ATHEXRR
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TWWBIEND, KBKRAEL LIz EHIBTL 1=, F=. BIEIDY —NAREDOFHERIL. BED FRER
(E@/MERFZoT=N BEETIVIZERRT —3Z2 ANT HEERBEL GO -IEh D, ETIILDRETIE
1B SR ERDFEIZ L DD LT,

FEBE(L. Car [(LFEHAEE. Bus [LBXIERZRLTHY. AIEDBED FARERIEBAERTZ 1=
HMBEETIVICERT —3%EANT HE Car (FRFEELGEST-AY, Bus (& SWEEBXICHET SN,
Bus ABRIERIZRL TSN, F5EIZ Bus FIFAAEKRT 52 F)ADEESN TS LFIRTLT =,

LIEKY  BIREH &> T, V=V AR R FANT—ADERITHESINBERIZLDEDHREEF
BRL . #REOMBRIT S FUAREICEH>TELT A EL TS EHITL =,

= 211 BINMREHER

34 & - SN ETIL BR/ETIV
et
e itz 22174 18,249 122
Vaxil FHETIL IRREETIILDEEIE 10%UA
RARZEEHETETIL iR ETIL BW/ETIL
S =
e 46.8% 51.4% 091
2 ESBE 2 IBEIRETIL % Bicycle MC Car Bus Truck
248 EZH 259 60.2 52 65 22
ETIL 235 583 5.1 128 02
F 212 EIMREEI LB A HEE
HEET-ERE Center |South West East North
Center -1.1% -0.4% -0.3% 0.4% -0.1%
South -0.4% -0.9% 0.1% 0.2% 0.0%
West -0.3% 0.1% -1.5% 0.2% 0.0%
East 0.3% 0.2% 0.2% -3.2% -0.1%
North -0.1% 0.0% 0.0% -0.1%
# 213 ERAMIER
OO @ ®| ®
Al B EIE|T| 8
Q| T & J|B|&
ﬁg o H | AR
it J ﬁj\ > A 0)
5| 2| @A I
2| A |z @
%
EHE A) GDP, AO., BRI EEEREEL T,
IL—L B) EiBigi DKM KRECEGYFZEEE5Z -,
C) HBETEIDEMEIRTOEHREAKE(E o7,
REFAE/E | A REREDEIFERER TS o1,
FIL B) EEFRIET ILOEI R TSN 1=, Va4
ZDith A EADEIZFRSHIEALIKIA KEL B o1, V4 V4
NEER | B) JOCTHMHEEY RSN T, v
C) EEFATOCIIMDRBIKELEL o=,
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6) ThOERDBEEMT

FARERD T I DN TEIMESELT-F5R. HADEP DETILIZREEFEN B, HESMED/NZ
DELD TREENELTHEY . RESEPEEBMEET VOB ER TSN o LFHIBLT -,

D= TNOBEERMTTIE. S HEREMEDOEREICH O TEEY HIERICDLT, REE
DREE IR E 1T o1,

1) RESKPETIL

HMEEICREE TR BMRIRESPET LA EE SINTEY . Home Based/Non-home Based D BHJ
[F1DIZFEEHOLNTIVS,, REEHETILIEEHERFATHTI ) —ZHF>TLD, =FZL/N\FA—4
HEROESEEE (EEEGRE. LE., MFE t B4E) (EEBEMEN, /\SA—FDFEFHH,
ZEHBETENLSTHHN . EROFRBALTHIEFDIE. t EQELGRIAZHZEAL TSN
WTIEEREA R L2570, TAZ (& Commune ZR—RELTHEY., V=IO EEESN TLVELZE
[FRZITOENGL, BIFFEHETE D TBEI RSNV, MY TERETIIVEEBEL TSI EN S, FHIE
[FITHONTNSEEZ D, REEMERO R ERGEEA. G<IEEIN -t Y RAERFEDEREFFED
AO#ET — 21T KBRS, fEIC DU TIFEEEA D 1=,

Ff=. BUARITRO o - BIBADIFRAOFRBLZIRALTLSD . ERBEFEZFOTDAGE— AL
=Y GDP 0 BiZ{EZx FRMESL TRIFAL TLSH., Fo\—TL— &GO BBIEZ a8 ML BEE
BA XS BBV SRR BENE SR THREEA B HA E DM DN TLEEEIT A of =,

RAEDETI)LIIHEREAOLNRALTHLEG->THEY . REAONBEIN TS, FROFEH
BSVNFEHEREIIHESEEEEET ILELTHIINTLS LS5 TH S,

FEHIB DT RAOZELBDH TR WEMTIEG VO KIFES S\ 3B TEEEL R EE
BELTEM o=,

ZD71=8. Home Based/Non-home Based D FIIZH>TLVEWNZ &, FAEETET L DHEHEEHFER
TEGRUVLIE, TR GDP P ALNEZZDOFEFRALINEOIN D TEAD A I FREL EEL TLVHIEE
LN T=,

2) HEAMBETIL

HEZITEFEHERETILHERHIN TS, FERBIRET LISREIRET LOMERSATEY.
SR TR YL EER M EHETESN TL VS, Home Based/Non—home Based DRIIEEH LN TE ST .
SO BEIERAFBESN TG, /\FA—AHETEROE S EIEIE (EEEERE. LE. hEt &
BE) IFEEENEN , SEHIRMETEOESFZHY EROFAZTRURHED I t EDELGRIALTEE R
FALTLSMESIDEEED LY,

FEEIRET )L CHRATEEVG £ BBUR D Tl S B SRBAE AR AL TLVA,

XRMIHD TAZ [E Commune RA—RTHY . BEITIGLTHEIL TS, #EHEIAR—XTIT>TLVS
A%, TDM B89 B ElRER D REskIS e o7=,

BI7EfET. SAEEDARERLEEA, ToN\—TL— MBS0 BB EERA B EHRACEE)
EFMHIRAERE 0D BENE SO IR & ZReE T o=,

BRREEARIVZK A S — RO R E SN TLD I EITEh o1 b, FEHEIRT. FRFLREIC LS RIEEER
1FHR. BE T3, IBEDOAHZ AT LOS T—2(J—U—ALER) /ERL TL\ ST EEEH L.
Bicycle, MC, Car, Bus, Truck #lIC LOS T—42%&HL T3,
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BRI —T—2DERAE. FHEZERALTLSD ., BHICLOAHTBDREETHE
BENTLSMNEID ., AHIBELBIENIZLHIEHFBRIENEBEIN TS JERETED FHDFEH
HVEL, FIBTMTEG, 7720 B RHI S LA FRERD T B RL-RYVIRLETEIFERL TLVE
WEITHS,

LIk &Y. Home Based/Non—home Based MDAl ZA>TLVELZ &, FRSFEECBEIEFRBEEZEELTLY
L, BREMICKAFRERO LT B EL-EYRUEGTELZEML TLVELEA D EEEFELTLY
HER LTSNS,

Thal Nguyen

Vinh Phuc
Bac Giang

Hal Dug

i 4 .
27 HIGREBBEIDT-HONDJ— £

233 F—F=

(1) FrPzytnER

AN LTEtEERRIC, RaFEERTEAEITL TS, BED R ZH#ET 5 — 75T, #hldE
RIZESTRFGAEFRBEZZHUZITNIEESENODY, BHDIEAAELETLTEY . N LR
FHEFERD = [E DB ERELGREEIBINETHAHELZ. ThFET, JICAIL, #fidkE (UMRT)
WEECHMIRBEYRI—TIVRELZ BRI, INMLE A—FIUHSEEE (HOUTRANS,
2002-2004) |EEHEL 1=, T Dk, R—FIMT 2009 FIZFLEMSHEN KBS N Tz, B, h—F I
TIE 3 BRHR(1 SR, 2 SR, 5 SN EEERERMECH D, COIIKRD T, KFEN M LEFE
T KB EERINE - FEEEEAE(METROS) 11 MOT(Ministry of transport). DOT(Department of transport).
HAPI(Hanoi Authority for planning and Investment), MAUR(Ho chi minh city Management Authority for Urban
Railways)&x T BHEHI5——hEL T, (1) RBEAMEFICEIT HIRITAHEIERARER. 5 UMRT
DRT LICEEY HIEHOIRELVICREL (2) HRAREMEICLHEHGET —FN—RADEH(3)
BHENT-TAED UMRT HBLER DBIRT —IN—REEICL-FEFRIDER (4) BiferaRimns
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@ UMRT #3i&4RD&st REL (5) UMRT ¥ AT LD HFEMN BRI BT 2IRED/ERE BrIEL TEE
Lt=.

(2 PTHREZIILHLET HIBFAERVFETRIFEIZONT

RIS EAED HOUTRANS MDZERELIE 10 FAEBL THY ., BTHEITMELR T —IN—REEIEEY
PWENHDHE, Ff-, iLF ODA EWTEULETHEANDXIE, FHELERED DI L ELBT —
BEEHT H1-OITREFHMIFE20,000 HFMR, F—FIUHERDEDHREZ ST AODHK 1%DIF
AR, 25 HDFIDRY)—2 54 VERE. 18 MEAIDI—FU S UERE. 16 HEFTDEEEAEE. 16
IL—OITHERARZ SO —EREE . F—FIU BRI CHRAELTEMEL=, PT AETIE. X
BT 2 E M T ET A C R A E M AREN HH LMD HRIFFN T ERE Z<EYA
NMZEELTANRAATL, BiIlED PT §AEZEMELT= HOUTRANS 0 OD T—#4& LR RED &
T—HEREEHL. UMRT RobD—IEBRIRD D E LT, #&R. BRNEARGY ST ILER
BRAERTIOIZEFH LN, HHAETH S L TKE. g, KELEITOVWTRITHO A
BELTRY WO A— I — L DFHEL E M o=, T BRREO Y TILBESH R TH o115,
HEMEE FRELTHERAEEITL. YT ILEIED LFERof-,

FRIET VI 4 BRBEHETE FEEARET ILEL JICA-STRADA ZRULVT ., F4/&Eh, 5%, 248, BeHD
ETIVEBEL, A/ EPETILIEAOMHEHEIREREEFZBEN S Home Based/Non—home
Based )T RIFEAESE R BRIRI GEEN. @B, FARD. X785, 1R 12 10 DETILORHEIFET ILEE
FELTz, HHETILIEHIS T—2Z ALV THAZ . RSV ET JLAI Home Based/Non—home Based bJw 7 I B
O GEED. B, A, EF5. IRE) T 18 DENETIVEREL . FERMBETILIE PT T—4% AL
TS BEENMEET /L BRAITHEE-SHEL. BYDM) v TEIEEETETILTEIMAI MC, Car, Bus
D 3 BRECHESE THEEL -, 45, SEFHEL TEHL512. BREN SEENDERETIILLIE
EEHETILTHEL TS, RBERAET ILIEHEIES (10 BFE) &LT-, HEIBEELI-EEHIL., R—
FIUTITRBHNZELL FIRENEER A= EIFRENGTEET 585155 EEHEALI D TH S,

E—BM B UYHEHETINONTIE, E—VBTOHTDEENRDOONTLVEN>f=f=8
A&Vl E—VRBORENMELRIGEIE. ARBINHETEERERRISHT. E—IRHRE
EERODAEELT,

() BMHZBEREFIZHFBHH=—XIDT

R—FIUOIKRIE, TOD. F/ T TAE T4 TITDOWTREILAHY | ZFAFEHEDY—ILIZD
WTHERZEFSTLSAY, BRI EBERIDERAEIZ DOV TO AN BYAL
HENFCRONAHNRTHD,

BEEREE T — T — N\ ADEEICDNTHIUA— /N~ NI B=EEMEBZATETLHH, gk
EAEN-OEBEARNEEZIOND,

LBF. R—FIUHTIE 3 BRI B4R, 2 BHR. 5 BN BEEMEME<HY . AT HMEREIC
JICA [2&% 3 BHRD FS AEfEINT=,

BABRICH IR F—LLTIE, TV REBARDEGEBRESLH D,

@) BEOFETAFERDOREL
A0, &5ty TEIZ DL TIE, 1.02, 099 ETRRIGEEIXIZFERRTH S, LHL. HEEEBERIZDINT
LRI KELELH>TVWSEERE T -T-, — A, MERIZGEEIZ DLV TIZAV E IR (Outside) LISTD
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DUBEIL 10%LL T THY | LEBHIRIFCTH D MEISBETEREDIEENHEFH LA 1.773 5&745T
BY. @WNEOTND,

BREHERDTNIZDNTETYU T  BRT HE. HEHTARZBMAREEZR ST L5ETHEDaY
HVEEYIAEN., FED Bus [TEOIZERESN, Car [, FFEDFBRLIZIEL THEEEEENEKT S
IFI)ADRERENT-F=8  JFKD Car HNEHIZEE SN, ERRICITPEISHASN I EERGA —
N DEFERAKRAEL T8 . MC DFIRZEMNERLF-LHREIND,

—H. FJ - MR R FERLY Po@EhERY  BELY M) YT ROBUNREGSEM o1

DERFESIND, FiRIOD CarBUS DIEBENEERIT, ERRICHATHGY B V=8, KYXFMLISERR
LiEoTHY. R, BN HERONEAS T @/ IMERZRL TS,

% 2.14 HOUTRANS—METROS DEZETFRIDIREE

2013 &£ HOUTRANS (F;81) METROS (2}%) SR/ FR
@ A0 (000 10726 10910 102
@ At T#(000) 20,327 20507 099
Q@ FHIHERHHBEE) MC Car Bus | Truck MC Car Bus Truck ~
587 121 | 281 0.1 899 36 47 17
@ Ft9)— AR %) 35.3% 48.7% 138.1%
® - EESHhER Alg S —
® BEOERDOEESES (ocu/B) 1221873 2142583 1.754
= 215 HERBISHSEE (0&Y BUL\EHEETANEK)

HOUTRANS-METROS |HCMC Binh Duong [Dong Nai [Long An

HCMC 7.9% 0.1% 0.2% 0.0%

Binh Duong 0.1% -2.3% 0.1% 0.0%

Dong Nai 0.2% 0.1% -1.0% 0.0%

Long An -0.1% 0.0% 0.0% 1.6%

6 BEETINABRT—IZANL=ETIVOZSHERETE

BEDETIWABRRT —3E ANLEOBREREUTITRT , TOMRER. RESEPE(X0968 &IF
[XEAEIE STz PR ETILIZSDWTEHIRREET ILOEIL 100URELY , (RIXEHRDEETRLT=.

J—URARRZDNTIE BSRETILOEN 167 2R, ETILAENMEETERL-. NA KBS
EMDETILK(GHA PHZEEMZ 2%, V—V AR RETILOBEEBRETLI=H, 24%E KEHTEMD
1=

LLEKY ., BEQOFTRRERIEN, T3 AL TEBENEL- TS, ETILDREIZELSE
DEHERLT=,

HEREMBER, EDaVIC KA MBERR T CETIILEIRREZ LT DL, A— /1K ELE ST,
I, BEA—HD—H 1999 F(IAMFLAEHLTEY ., BAED 1/2 DR TFEYHLIZCET,
THi—b% 80%IXEITRIAEZBIEARL TOSIENFELTIVDEEZ LNDD, COEMND, A— 1D

B HOMC X8R

% K.bZE/NSA—E GEREREE, ACEDPRERLLIZLEONRKEELHET HETILELTHIDN S,
B RhF LTSS : / N1 21X hE. #2E8h IREETHAD XTI Z(http://news.searchinanet/id/15334672page=1)

hESEY LY, BLEWLTERE 7 U7 h b EFEhttp://japanese.china.orgcn/business/txt/2016-09/27/content_39383541 htm)
hESY 15, A LB S FELEGE N http://www.viet—jo.com/news/economy//120228095722.html)
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BRERFA TETNVEHEL1=0, ETILHBKIERZRLCENEZ LN D, HBZBELIZLY
CEMS MERERDOFTNITNBERICLH LD ELT-,

Motorcycle Ownership
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800 22

,."" X
200 IR =[E

600 -
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300
200 B

100

TR

1995 2000 2005 2010 2015

B 28 A—F \1REEHRDHR

= 216 BIMRELESR

, TR ETIL BR/ETIL
FH&Erh o417
20507 21,182 0.968
VXl FEHETIL IWREETIILDIEEIL 10%UA
J— Rk Mg DA< FEAER iR ETIL RW/ETIL
& 49.1% 29.3% 167
BITEDHERIZE iR 899 36 47 17
N ZO®REEODYNETILDOME =
i (FIEEHED -t BEiEER ETI 975 12 08 05
) EZN 899 36 47 17

& 217 BIMREE &S5 H3GEE

METROS-HOUTRANS Model HCMC Binh Duong |Dong Nai |Long An

HCMC -0.9% 0.2% -0.1% 0.2%
Binh Duong -4.4% 7.3% -24% 0.1%
Dong Nai -1.7% -1.1% 24% 0.0%
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“ Wilcox, AB, Gallagher KD., Boden—Albala, B, Bakken, S.R. (2012) “Research data collection methods: from paper to tablet
computers”. U.S. National Library of Medicine Supplement 50:568-S73.
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* Trucano, Michael, “Using mobile phones in data collection: Opportunities, issues and challenges,” A World Bank Blog on ICT Use in
Education, 2014.
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rMove automatically detects Phone notifications in about 5 The trip is shown to The user takes the trip survey, answering questions on

trip starts/stops and minutes alert users to respond to the user before they purpose, travel mode, parking, and costs.

movements in the the trip's survey. Trip and daily begin the survey.

background and records summary surveys appear on a All GPS data and survey responses are synced (“"'\}

detailed GPS/sensor data. trip roster which they answer at 1o & secure cloud server whenever a data *
their leisure. connection is available.
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Royal Institute of
Technology

KTH Mobility Collector
V1.1

Funded by TRENoP yed by the KTH
Mobility m

kth-mobility@kth.se

This mobile application seamlessly collects trips |8 >
(movement trace, transitions and stays/

destinations) of its user and is part of the KTH
Mobility Collection Project and the semi-

automatic KTH Mobility Collector, which is

Hi 88 KTH Royal Institute of Technology
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THE UNIVERSITY OF
SYDNEY

SYDNEY TRAVEL & HEALTH SURVEY

H#8: Sydney Travel and Health Survey (The University of Sydney)
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SYDNEY TRAVEL & HEALTH SURVEY

H#8: the Sydney Travel and Health Survey (The University of Sydney)
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YT TS THFEERCHTINA, HEEERRE. HHERED TR, 1. BEZOFEREETY
D) LEERRD,

At S ZADMICIE, BRAE-A— b\ ORERADHZDT-0IZ. BBEBHRLBRFNT 5%
RS B b HAY, AL THOEEHERDA THAZEN B, FREFZARDH DIFEIH SN (E
FRICERSN TV S EHMETERML TLD)  BEEMTHo THEERICHIFRSN TLVEL, BELI-ThElE
[FEZHMFTERSN TS (BERHAOBREATRC L TELDIEHR) . R F LY EHFSIh T
BWEDHERENDHY . TDERIEBZTIIEN A— M FEIHEZ AN S-OMRDEFHRASN ., &
EDFN—TU— DT TRAILTONSERET T —RIF ESN TUVENERLLY, TDLIGER
EFETHELHD.

COMh. FROANOBEZE TR 22H =Y. HiEHEAD FROHERMEFELET =0 L itF
RAT—52%FERY55615H5. LA LIMFRT —20RE-HFERC I ZREHNEEREET 51
&, THFIAT 2D EFESN TODE HUSEDEL ET— 2 FEL THROCEHFEN TR, E
RISESEVEEE. M/P OXZRMSD—EBDAH T —4AFET 2FDOREL HHIEELH D,

Fo BAETIVIZEL TR, EBR VT —I B SV AHEE TRV I — I EEEN D, TIEL
ZLDETERAYNI—I0 GISEAEDH N TV, BERFR- IR - EHRE- RS - WEIKRFDBER
FERA RSN TLS T —RIFDEL BRFEOR YN T =0T — 3N FELEVMESE M/P REDHTEE
[CKRBHEEA AN RBEEITICEDLH B, FEIL Google Street View FNEET—IMNEHFIN TS
T T, BBRAAVNREDRENLEERT 7 —R1H 5, £, REATBARYET—2(2D0
TIE, BEFOARBEXEHEDIZEIEL WEB FTOETIERDIREA —MALL THY  BITERE (X
AHZREET OO OERIREICIEKET DHZENZL, LL NZRPIZNR [ FYEWEIL—FIC
DLW TIFIN L DIEFRAREEN TV —RIF AL, ITEHEREN S EFRRIDIFHE AFLIZY . RV —
UIAUERE., AHILEDF—OD AEFDEREERT 5.

332 wHYRT—4

(1) M=

Z{DOETITEEDEEIH ST, BELT 10 FEHATHED A OMERAETH-OICKEFERE
REIZEDANOLIHRABEIT>THY. COBRIIZEDOHETBENTIERAOFRICEEERLS
BEBRREIZHESL TS, F1-. LEBEHOBVHRMERT—2L L ThOMETRZEDIL—L
ELTERINTLS, LHL., REFAFELEEFTEIFERNICLYREBAD LY AMEREIN T
WEWERSERD Y AEFDNENTUOSELH S,
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AR HRIERMIZ I EHERETH A0, FELEET HEHE- BRIIKEL, RAEREREL
PRSNDFETISGAEFRENOBE 2 FIREEET D, D=8, BRPEDMNF—OHITH- #EFH
X EERTCGREEZ T2 LELHS.

At S AT, HHEZDOBREICET S Eh- ERFDIFHREZ 7 IFHREL . FEOREITEL
T, HFEDRATOEE. REOHE- FIVEE DFHRLIESND, A Y RADEHERELTRL
B9 5D(&. AOESZYROTHETA RO EHFERAER - RN AORGE TH D,

@ =

o SRRETIEH L TILBEOBENEIH .

o FEY— ORBYSBELFERREINDTEABY  FRESEDT LE—BLEVEEHBHS,

o TRESHREDLY., FIEOE A ROIE) — ERLHEED B,

« WP EBMARC Y RBENEBTTHILE | BHO LY RBEROAFATES, OE
B 10 FECEOT—AERELTHLTUL I AV BBEL DS,

o EUYPRDEHREBIEANCEEDREBD WEB HA LY AFTEHBAHIE TLIHA,
IR [ERBEDTBES DB NGOt RIE — B COERBEERIM RIS AODEER
RBEELBIBE, T —ADAFHELMSEH DD,

o PBEOER. FEEOBERNHESNTOS —RABON TS,

333 BIEER

(1) #=E

BEERIT—RRICITEYMO 7N VO FIAT —SOEE, SOTERA VST - DIEE
[SERSNAZEN DD, MEEHRIE M/P REDHT, BBHFNRET 5T 2R 5581H
L MPIFEOFETRMNLEAT HIEELHY., REN—IRIITHD.

AFUIT—RITEHRAETZ & 5 LB D FE (AT - K- TG E) AN L LMD TYRNT)
VM OHIEERIDAERIZ AL O IS TOEYARREFOFREMESh TFIAREL TERASN S,
F1=.PT BABEZOY LT JISERTHIELTED, TAPIIMNILSTIE, 10T EICLDHIER
FBIRSERD FLEH IR OHFFRDERF SHERSN D EA DD,

(2) R

o B OEIFRIZT — SRS SIS . AR Gt L5 AZRE) AMEL IR ERN G VEE DHEH
HSERISESLENT —30H 5, Ff=. TAC I TORIBEFAIC DV THIEDTERRNLELTE D,

o RENORZEGT —2ZBATSI5E. BEE-BAEECISCTEALGERLNEN S,

o EADT—HATHWFELLENES L, FELTLEEN S, BEAEICRENHHZETE5IC
BNT—5ZBALEY., FRIRZEKET DREND D FRIIRTE T S8 IFE0ITEEEL
%, WVT—4ZEAY HHEERICETE TLHIR S Lo TUREFRNELGH>TLEL, T—2DE
DIRNBENRELT D,

o BMEEFEEICL-EREMZITIIES. B BREERI HEFTONBRIANEELLVA, 20
BETLRAENHEL D,

o WEEGNSTYNTINEECL, BURAT 52N T 2155 BISCTEYARERET SR
MHYF A HE- BRNERSN D,
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334 CDR (Call Detail Record: #t B BISHRT—4)

(1 #=

CDR [FEFEFEBEENHEFRED-OITBEAIERT HEHRIGREDBED LYY D T—4%
ERELIEYT T—20—DOTHY. REICELIEHRIGRDBEZILET 52N TES, /-, BHRImE
T T DEADEHZRRIEL ., KT HILET. AREHETTHIENTES, 158, COR [FT—4
ENZTEHUTILDT—ETHY . @HOT—FTIEROILESHBICEVWTCERAEEZRT RE
THb,

CDR (IEHEFEZEAL-BRROMSA GEEOREIKRD BLVBIET U T7) LRZIDERDEET
HY EANEHFETETHIEEFFTLT —2LLTEEINSGD ., BELFRIREDKEED D ITEHE
nd) T LEMIYTIURERIRT LD TIIEOD, REAICESDT 2D DHIC K YUSEHT HHm»
BZESE CEEVCREISEHIVEIEREDMBEEZHTET D ENTED, £ BED/ A=Y -b)yT
FELNHZGEICIZ/A—Y M)V THREDFERE CDOR T—42%EEHIZHALVTER OD REFHT 5
HELHFFRINTLNDY,

(2) FRe&

o CDR T—43(E, HEEDtF 1) T O EANFRREOE RN SEROAFHER IS SN H D,

o CDR [ZEDIEFRDIBEL. BIET T DAEITHEEFL . BIEKRICESTIE, ImRBEANE
BLETLT R LERBEL LI RZAD5ELH D,

o EFBRDRARLEECLGo2EFNA, BEEICHTHIEFEFRORAICITEENHHEBHN
2186, T—ADEANEEEINSD,

o BIEFVITHEFET DEICENTIE N DO T—REAFTEEL T BEY—ERTYT
VY —ERFIREDHTEEREL., HIET DIEENDELLD,

o CDR MUK DTSN BFERIENI VT IURDH THY | BEHEIROIEFRIFHTO BRAIZIEC
THIRINES DWELNHD.

335  Wifi/Bluetooth i kZE M MAC 7KL RB&

(1) M=

BADFIET S PC 0/\T | L—EB—RUENAJUIHREFIZIE, YR T— LD /—RELTHERITS
=D MAC ZRL AHEIYIRSN TS, 20D MAC 7RLRIZEARIZIEZ—ETEHY. Wifi 4> Bluetooth
FENLTRINT—DIZT IR ALIEDBIEANYF —ITEETT-£E5KD MAC 7RLRDHEAHAEN
BHETHEBAELLPYRYENS,

ZD1=. 2D MAC 7RLRZEHY S ETHEDIMARDBENZREHE T DN TE, KENF
ADIEADHFRIN TS, BIZ L/ 0(2H 1T HFER T HETY 7RITERELT- Wifi )L—2—F%
[ZT7OEALTERRDMAC TRLRZEEHEL . CNERMTY A& TRBRED EILDOAEEITOTLVD,

% Ge, Q. and Fukuda, D. (2016) “Updating origin—destination matrices with aggregated data of GPS traces”, Transportation Research
Part C, Vol. 69, p. 291-312

4 Potanon, T., Panwan, P, Ishizaka, T., Narupiti, S. and Fukuda, A. (2017) “Observation of Traffic State Based on Mac Address Matching
by Using Bluetooth” Presented at the 12th Intermational Conference of Eastern Asia Society for Transportation Studies, Ho Chi Minh

City
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(2 R

e MAC 7RL R:BHEN L. #HEFIRFRZEHRA LA D Wifi E£7=(X Bluetooth #EEE AL TL\SiREKRE YT
WET B8 IEL =T — 2 DHEAILRTEI S DV THIRETT D2 EN H D,

o MAC 7RL RIBIM HILIBTESI1ERIL. Wifi L—2—DREZEIZIGC-BEIRIETHY . BEIT—
FoR) T BRIDDHEITELWNEEDHNhD, CO=ORSTOERICS->TIE, #aExEMELTH
MICEHE CERASEERIAT NETHD,

o Ak MAC 7RLR(IHBICERDBESTN., MEEreisRthY . B TEESNDHEEBHTER
LYo

336 BEREVCEHREQEET—SIZOVTORE
BEFEOE Y RED I BET — 2 RHFREE LU TICEES 5,

& 33 BEFEOE Y REOHE-BHET S ROIFEDEE

BRET—4 B R ()

BEM/P IEOEETRIE | -HHERTET 3D AFEHNEEH WO BB FRERESEEEML .

TILADANE U RIREEEROSRA—R DA | BTSRRI IGR, B
EDANEDHEE -G T — SRR S U R
JBEQAOREFRFIATE s LMA | BAOEE
TF—h AF R EREA AU TR E BB
BRI — T —ADES BEORE, X

Y RT—H FEEDRE(EGRETENES) BF Y R T—2H LGS, B
B ROFE — DR IERATEAHMEIO T —2ZUER. KT
BT AN AFTELLMGEDFHIE s NOTL—LEREICRA1EEEEEL
ST — AP ARSI A5 =)= A

B2 DI SEL - FREEDT—2 L& BT LRI RT— 2% BB L -
- EHGARAT SR D E A, B VI—REA

- HhEERIE I RIS TxIG

CDR T—ADAFHELL IRIKTIE. BEEfSN S PT SRS E
TR RREN $ B HhSHEFESNSIRR OD DFFEELCEL
-ESAIRES T —2 D RER

MAC 7RL REB& BT ILDWESTER SR IRKTITARERETHY . RS TDE
-BS AR T — 2 h\BRERY FRIFBRERY
*MAC 7RL RDMBEEIN TLND T —RA DN H
)
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F4E REFETRAOHEOHEEDRE

AETE FBEFEFRIEBL. £ 2ECHITAMEAZOBEORH——XEHER. TTHEE
DEET (THERFSHERE) T )L CTHENISESTL S FAD T NOERDOEEMEBEDHERMN . KHET
IZBITBRRIZLERLEND, BEOEEFRICH ITABENEDBIELITS, D LT, £5t- kst
ETILFNFTNOHMICOVWTEIEL, FFRE LEICHTERIZHT=>T. 7o TIUREOBEFVED
B —H—E ZADE R ERADERLIEFEZ - ATREMEOREEI DUV TREE T, HiL T BADE
fil(EIZ OD ROEBHOEYMEA) HLUBKROESF(EIZFEFRETILOFEEIHEADEYIEA) 12D
WTHEEYFEED D, F1=. E5t-IEEHETIILOFAICMZ T, LHFIA., HE<vonT—4, HiEEsE
REETIWVEZTOMDETIILOFERFECOVTERYELD D, 20 LT, FHAFE LE D 247G EEHK
HAOETEY. TNITHELT- TDM Z(ELHET HEMBEADIGEITEN BE D+ 2R R LLEERDFE
ERBRFCTEIRBRETFTRFERLL T IERDEET IO SIEEET ILADBITHHERIND,
— A BB OV LIRS ET L OBEI CRE L ERRAELL CT I TAETAT A7) —RELHEE
L. ZOY VT IVBEENDEZ ALBERITOVTEEEEFITS, £ FEAETILEREFTETFADE
RETBIZHT-Y . SEVEITHLIEES AV INIDLNTELEEL DD, JCA M EFKL-KEEEFHIT
TIL TS JICA-STRADA DSEDERAEI T DOV THARETEITI,.

41 DOERREHERTETILISDLNT
PUEFEHEE T LI FESE T, £, 7B, BBHD 4 DORTYIEBFER-FiETHD, MARE EE~D
BARICEWTIE, EE0RMED FRRERIREI CEEL-&L5I2. ERETTAO T RoN =,
UTICHEREICH TS EAEDBMEL T ARBRO T I, RUBEERS RIS OVTTY,

1) RAESKH

COBRETIE, BB — DHERES(HZR — Vo EHET N v TR EEFE(EKRY —VITRE
TEN)YTEEHT B —MEBIZIEN) v T BRBIERIGE T )VITFERIEL D AOOERREEH
BEHSBEEIZEEANL. V-2 D)y TREE-EHEFRDDEDTH D, BEEDFRITIE.
BRI D H SRFEIZOEHFIKRIKFL TLODDO N —RIHTH SN, TNOBEMERELTIE. £
7 )LHY Home Based/Non—home Based DAIIZHMNTLVELVT—R X0, BEIEREEEGENEEHE
LTEFENTUVVEVWFEDOZERNZEL TLSEREESNT-,

2 MIYTHH

M) TRHIE. FIERDRE S/ EFEEEDY —2 DD EDT —ABET 0. RUTDEEHTE
THEFETH D, COBRFETIEERMBIGEE, @E). JF. EDRR, TZAR—k, JFED 5 FEHAITHE
SNBTENZL HETHETILIL. BWROES T/ \3—ZBERT 5T —4—ik& OD FIDHRIT
B E DEFUZ LS THRENEAL T DENETILIED 2 FFEN—MRRIITEIRIN S, 2 FEFED &= (3.
TL—3—EZNBRD /N F—U BNRIREE DL T | BHRARELN G VKETHLESISEITN.. REV/#E
REIEFATHBBICIETENETIVLIENEL TLSEEHON TS, BHED FRAKERZIRITT 5L, 452
NREDTNARENVT—ANE M ot, THOBENERITER T 5&. HMBEET ILHFEHERE
O EEBEREDKREIMKL=3,D EME>TLVEL AL M) YT B#IFIKS Home Based/Non—home Based
DAZETILHBEINTULVEL R, #HHBERENHSIZEI D HE T IL—2—ETHEL TSR
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ARETHDZ LM TSNS,

3) #pEgME

RIER T, thiFEih B #9sthOD)RITRIN v THENT S5 TEY, & OD FDR) v T D5HDL KD
NEDRBEFHREBRSNEETET DDONCDEMETHS EANMEET LI BAONIH3BFEA
O — UM TR CRESFEIC RRTBFEIIN Vv TEXHET HLD T, EEETILILES
ASYMETIL, EERFADYNET LR ERMTH S, SEME. RAOH A TIIIEELSTET LI EN
TWAEEHLNTLAD B EEDINFETOFETFRITIE. LAY ETIILOBERALZLAHONT
BY. ETILOBRIRTHSEMEIESN =, T MY T BRI, IRACREEED FI Home
Based/Non—home Based DRI TETILAMEEIN TR LS, FESERETIILVEETHLLND
LOS T—R(J—R—MEER) [T DV TESRE L SRS THL TLVHRETIERSN TLAIED,
RBEZHLTRETHLHEMNTRESNT=,

4 EBEFS

HEAMETREHEINT- OD MDHEERREZT SHLL . HFitiE BrEZ BERDIL— DD,
—ALBRICIEC TR/MERIL—MNIGREZ NEL T DERFETH S, M ETHE SN - OD MDD FE
RIFBEE E D IL—MIEERT M DNT, —RRMICAVLSN D REEE S Fikld. OLHZEE S
(AHZE) . QREBIFELS (- FARIZSE) . OHEER Y (A3 -FARIZGE) H’dH D,

EARMIZCNS OIS FiAE. BWHELREFE TORITERIEEENIZIL—MERSN, EFhimET
FXELMRREELYS Wardrop DRBENIZEDIEDTHY . HEIERS EHEELH & HEERS DA D BB AR
ZRDDHIEMNTRET, AN EBN TS EE LN TS, BHEDOHIETIL, KBEEH KYAIDEERE
TORENKEVDHTIEREBTUVSN ., NRAFEOAETZEDBMIC LS —ERETEAHIEENM
(& B EMBLDEEERBHET T DL AETRASN TULVENI LN ZL REORIMD HDHLE
bbb,

42 BEOTEFRICETEBENFOEE

BEOFREFARRERANT, ODFEIL—LVLQOREHAE. QFEFAET /L. ONBERDECIZF
BlOTNDHO-MERRIL . BEELT-, TOFHER. ODFEIL—LHEEEEZ TSI YAILE FILTR
YI5—L, FAOEDHILZE L. SIMEERBFLENAOGFEIL—LICEEESZTHEY .. RENELT
WBIEMTRENTz, QKERENFEEE5Z TWBIY=SDHID LS. HICEFEED YT ILEN %L
G TE T IREDERIZLYS55HIh H o=,

QFEFRET N EEELEZA TLAHITIE, BEMEETIVIZESET N EEREINTEY, 247
LETILOBERSATHA LA RSN T, Tz, ETILREITODVTHEEEREALIZEIA, (AFESE
FETILORHEET /L. #EE71EET )L T, Home based/Non-home Based FlI*ok) w7 BB, FIS{R
BEHRIDETIIVERBELLGWVT—XDHY ., FBEEELLTODAEEELH S R, B)FRETILICET SE
TV TIE KRR 1 BHOHDZEITEIDIEKISERLI-1=86  BENEF LS DITENZ DL TIXIERD
RETHERIZHZ 5. OBFFNEETRMERELE 1 —DFER. BR—ADFAMNIFEAETHY . BEH
=Y DFRZEITOTLOABIKIEEALE RGN of- R DEIEFYITECEAD —ED BT TR, nFiE E
ETEMLTWSEEDLNTLDERY EVFRELGENRINTET | MA TEHGHEBERGE DRBEFEYTR
DA (TDM) WOE— V8D i S T S BTN EILE TEFRIC R TELRU VA, AMEfESNhT=,
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ONEPERNFZ TLAHITIE, AhF LD K IZHREDRFEERE &> TH—M MDA FELLEITRAT
BIr—2R0, X AINEAD &SI — b\ ABAD—FIEBALLE TRERMENKEEDH o125, IHHBHT
DEBRTE - BRI D EED iSSP BKRE REELSE . BRMICSBRADFTELRE L
FRITEGL VA RSN,

DL INFTREASN TELFE TR, £ARMNGBERZ FEELIZETIILIEZTL. B5H
[CRIELAOT L 1RERAY - FEE BRI T RIERIEL TE-HY, BTSRRI T 2 REKTINET
B —ZPD o, FNITNZ , TETOE RO RS MHIC DOV THIAEEE LS CELL VAT E
DI FHEIL—LPNPERTHLHA— FIEEALEERFBLGERMBATOBERREDBEL. £E
Rl BT OE v T % EALI - ABERNB OEMEITRL . TRITOET L TIEIE TEELER
AHZBL, ELDTENFREFRIDHKENT REREEZZOND,

43 S5 EEHET IV OEHERRE EEICE 1T HEA

431 SECETIVEEKEETIL

ERFTET ILITESHI LD HEE DX LLZERL = D THY . —U P BRC ETHRIN) v TH
ELTEEHLUIBEIZ & TETIVEEITOETETIILEERLY  AAOHEBEFEAEL TENTNIERT S
THEETIVIET LD THB®, FIZ L. HEMBERICHE LTI £EHETIL T, VU PEMTE
DE BB DRIRENE LFF BRI O — AR LR L D BB DB R iR A 1ER LISt T 5, — AT 3E
FHETILTIE, BEADEKBEL FIRT SFEERET )L CHEEITY. IERETETIIVIZEADITE
ZRBRL TLS I EMNDIEREHTEITT )L disaggregate behavioral model), FEREIREZ MREL TLVDIEMND
BHEGEIRET )L (discrete choice mode)EHBIEEN D, EEHET ILEIEETET L OEFEE TRIZTTRT

BB TR (1993) TAOELULVIEEETHHTL. fUE. pi
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= 41 EEETFRCEBTIEETIIVEEEAIET LD B

£5HETL JESREFET L
SR B Bz D)y {Ba D)y THBUNEE L DiES)
SITESL J—y LA ()
HRERAAZESR V= ZEDsER R PN 5
EHEAZESK J—RIT—4 BEARIT—45
ERER SRR S LS
#ERE ENRHIHT & BAHEE F
BERORR VU RKREDZEE EADERAEHIEDEIL
(V=2 ZLTORHETO DA | (ERRICIZTY—VRPEADZERITEN
B KIRIEA > 755) BLEEETINENHITBEETARTA

UNTDMESR )
PRERRSHEE RIS | RE-EPETIIL(ERIFRETILE) I THEEETIL

WLEZET VDA | HHETIL(ENETILE) EHHLEIRET L
i ZEHERESETET )L (MERERE) TEFEREIRET L
JL—hEES (B IEE D) RIGERETIL
FOHDETILD BHEEEEETIL
il SRS RIRE T L
EERETIL
IHFYITEREIRETIL &
Ak - EBETIVERD HLERIRS - DERAOEEEASERIR
. LOS(level of service)T—42DERTE | - DNV TILTETIVIED TTRE
L LB S - EAREEEELOTLY
TAYYk - BRETENDE - LOS T—ARDEREMN) v TEHE 2 DE
- EREHOHEBENRET DL BHEI A THRELH D,
Mod (EHNEHIKDEES | - HUTUDDETENEETILLRR
HFERE) FEITHB,

Hit: T OSLOERA T FE b EITIBRE®

EEHET LNDETIEBEIRAGERICRYBR SN TVST=0H . RATIHEEEICAN LG T
BETIVDOBEDHBNT B. TF LHFRER I EDHERERET L TIL. H5ERBEOA (EF
L) ZREL . FERRC EITHARZH BRI LY EA 1= LT, ERRRE O S AD LRI Lo GERMERE
BHY 5. ERROMAILEREH THY M ORBAL R D RN TH SHEER LRI S KB HHERIA
FRER) REY 5. EREMOMAD LRI - TCEIRHERZETE T S HE(ET )VES) N ELHHRRE
ETILARESN TS, Ho LB B M (320X (Z18) OFREEISEATE  ERIRED 257

ORIRA T FAEIR(1993 WPELLIEEE T Ip. 2 B LU EIARFER TAHEFMREZER NEFE TR NEER
#200)NEMRBRETRIDEREER £ FAEHERS OERICRIT TIPS K41, LAZRE (1993 FiARL
AT 60 3@ETE], 3 5.111TiB5D
 FzIE
McFadden, D. (1974), “Conditional logit analysis of qualitative choice behavior”, in P. Zarembka, ed., Frontiers in Econometrics,
Academic Press, New York, pp. 105— 142.
Ben—Akiva, M. and S. Lerman (1985), “Discrete Choice Analysis: Theory and Application to Travel Demand”, MIT Press, Cambridge,
MA.
Kenneth Train (2003) “Discrete Choice Methods with Simulation”, Cambridge University Press, Online Available on 12th March at
https://emlberkeley.edu/books/choice2 html
TARFRIAGEFAREZER FTER S)IHE (1995 [FEEFHTEET ILOEREER . AE
EFIE—. FNIEITHR (2002) [BOBTEIDAHEETIY R/ ET I/ AE/THR—). BERELR
ZBEITFRRSMR (1993) MOSLUEEEHAHT. A=
5" Marschak, J. (1960), “Binary choice constraints on random utility indications”, in K. Arrow, ed., Stanford Symposium on Mathematical
Methods in the Social Sciences, Stanford University Press, Stanford, CA, p. 312-329.
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HoRIDFEARTET 5 ZIBAYNET JL(binary logit model, BL* T#h 5, FEERIED 734l CIERD - RE
¥ HTIEIOEYMET VISR ERFNEL VO . OV ETLERNSIEN S, A YMETILE 3 D
LI_EDERERI ZHBEL -1 D A BIEA Ty A ET JL(multinomial logit model, MNL) GdhlY . 35 B A FIZRST A
AVBLN TS, ADYNET L ORI ERIRFER O LLIF T DFRROEED RO A5 B 5 =11 EIRER
EBIZTEFENDMOEREN S5EAE Z(T75LY, 2% TA (independence from irelevant altermnatives) 433 &
NS, HHERIEBIE L THRAR—F/NARBEREA SN TS, BEIELF/ NAD2DFREEHAHY .. ThT
NOBFADHEEEDETFLNET HEERMERL 1/2 &£ 1/2 12155, LHL., FN\REFSFK{EILY—E
REFTL, DEYSAOHETEDENELNENRNBAINDLE, F/ R, F/N\ZOBIREETLT
1/3 &1 (1L, BDIFHIILGL BENRADBAICEYNRDBHIFETET . N\RETHRENEZ 5%
(FRRELLGLY) , LA, ERNCIFEENRDBERIEEDLS T B, 77/ R T/ \ZOFRFEET 1/2, 1/4,
1/4 BEELWEEZ NS, A FEEZNZ I TBII U BIRER D5 E (FRREE RSN, IR XN
LTEBEN\R([EAEZBEL TOELEZF>TEHY ., #HETDORORRELLEY 55,

COEIAFEERINT 2 EEL THRALGET ILHMRESN TS, ADYNETIILVEREREL GERR
DEBEEZREL. WRADSEDKNETRT R —IVINGA—FEBALERATYFADYNETIL
(nested logit model, NL)E G FALVSN TS, i TIE BL, MNL, NL Z & A —A%{ELT= GEV (general extreme
value) ET ILD—FETHAHYVHARAR AT YRy cross nested logit, CNL)ET JL®A\BF S TL VS, CNL
TIE LAIFERE (RRR) ADIRBELZFZETE. —DDERENSEHDRANIFET HELAHETH D,
E5[TZYYRAATYNET U mixed logit model, MXL* Tl BEMITHL/ \SA—2DHEESTHEREL T
HIHEE S ICREL ., BREAINTOIESDEEEES 5 EMTES, BLL MNL, NL D/ NFA—EHEEIZ I
BRAHEENALSONDIENEL, TS Biogeme ° R FDEHDY INERFAL T/ ASA—4H#EES A
RETH D,

432 MNIYIR—RNF7TA—FEFHTAETAR—ANZTA—F

CNETOMN)YTEEFBEEL-MN) Y TIR—X N7 TO—FIFUT D LSHEEEEZ TV,

o V=V TLTOT—HANELN. BT ELTODT—2DOEN. T IL—TZEDERN

o RBITHEEHDRAEKEFRENEEINTLVEL, (Bl: §BIFELGEINSHET)

o BZEROHI GRS EENSHT) N BIRIMIZEEBIN TUVEN, (Bl 24HEERETTIRYIC

EPTELVY)

o HFEEREESLOBERMBEINTLVEL, (il FEZFRITESTHLRMEA)

TIOTAETAR—ZANEETFRIET ILABWIE, BENLFBDIIREFTETHDHELIEFZRAICEDE,
BR ADEB T HBEEONRE, KBVATLDEEYTAOTIEIE T DI HEEREL, B

%2 Luce, D. (1959), Individual Choice Behavior, John Wiley and Sons, New York.
% _LEEDX#k(Luce, 1959) TEEEN, IRERIE FEED I TIRRSN TS,
Chipman, J. (1960), “The foundations of utility”, Econometrica 28, p.193-224
Debreu, G. (1960), “Review of RD. Luce individual choice behavior”, American Economic Review 50, p.186-188
¥ BIZ X TR CEEMI CAEEiIN TLVD,
Kenneth Train (2003) “Discrete Choice Methods with Simulation”, Cambridge University Press, Online Available on 12th March at
https://emlberkeley.edu/books/choice2 html
EFIE—. FNIEITHR (2002) [BOBTEIDAHEETIY R/ ET IV AE/THR—). BERELR
% Vovsha, P. (1997), “The cross—nested logit model: Application to mode choice in the Tel Aviv metropolitan area”, Conference
Presentation, 76th Transportation Research Board Meetings, Washington, DC.
% McFadden, D. and K. Train (2000), ‘Mixed MNL models of discrete response’, Journal of Applied Econometrics 15, 447-470

95



BTN BRRESNDEVIEZAITEDNTIND, IBF, B TORAMNBEZ TS, #mT &, #f
RECEICRIEHLGET ILARESNTEY . RREBEC LICUTOLSIBEENERTED,

o BaMSEICEHRICRDETON)YITEDRITI=YT7—DE
gD &HF. BEADITE) (Population Synthesizing)

o JEE)(F5Eh) BFEIF OEIR

o AILFYITH

s 1HOES 53—

o EH-EFE

o EHAFOEEHROFIA

o HHREOED

INIZERY, FIZ LT SERIEETBEIRA AT AHITETITIO L. NRYICTFHZE DA IZTAELEL

(THRWABETITIY ABELEHITUIY LIF K5 1EW S AEBTHEREZ R TS, HERROFER

gheL\ofz TDM FERERILTE ST T 1V 7 BHIZOWLTH @RI E G - BIRYITAR
BICIIEFAI 1V BRIC KD EBTEID T LB B HETA ATEEE D,

ABM DHEETDTiNE TRIZRY . BERAID OD RIEDERS (AERFEHEEHED FAEE P M oD 1E

FTICHB ETITAETARN—RANEEFAET ILTHEIL, B9, #HERFIL— LR, THhFIA. B

REAFITNETOERTOEEREEEHALRIFRTHEH T —AN L, BE ABM LB ETHEL THRYIR

LEtEETS.

ETIL

NEE:
ETIL

Tt F A
ETIL

#HHET 0T —4
RETIL

3

FETRETIL

TOTAETAR—RE

////////////’r

/

WEETIL

ESINESS S )
BEDETIL

ARUEEME
HHEETIL

[

ANBTITAETAN—REEFAETIL

HHER B OBROEE

HEI/I/OT—2ER

i

RERTBERRE. EHHFHEAS

I %0 1 aoEm s—ar |

HEERED 1 BDER/ F—2BR

[ eemmamomsa® |

]

YT7—OEEBMM, KB, R7D1—ILER |

¥

ALFYTHOHRE

¥

IIHFYHEATER

!

YT ORBRBER A~ VR |

Hi B Castiglione, J. et. al. (2015)%%,&( 23850
K 41 7OTAETAR—ANEETRETIILOHETDHN

ABM [ZAELERAEET —AIE. ERMIZIZN )y ITR—ZAN 7 TO—FDETILERELZEITLL HEED
PT SABEZDT—ATETIVIBEIIARETH D, LHL. BE- T T HOEHE I RN CREZE(ZREEH T

% Castiglione, J., Bradley, M, and Gliebe, J. (2015) “Activity-Based Travel Demand Models; A Primer” SHRP 2 (The Second Strategic
Highway Research Program) Report S2-C46—RR-1, Transportation Research Board

96



% ADS |2k T, SOITFHBAADBWVET ILEEN AR 155 BENEIGEHE (222 ITEHRLIZR
D=2 SAVREFEDEIZ OD DBEFTOFr)ITL—1a DOHICALSIARE) P& BEIL—L
T—OLLBETHD,

BRRGETIVDIATHREREINTEY. BEECERBEET L. L—ILR—XNET /)L, Ty T—1FRE
ETIVELNH D RETIIFHEREN D FEEIRET )L LR CIVIRL IO TE HRERREIREYE T IL
DEASNDT—ADEL,

433  FLEHEEFETIVRURHE
BRRGESTETILOFMS, UTTIERFEE LEOEE CTEASN TLS2DDET ILIZDWNTHERT
%, EETRERPEHELEIL N ETIEKAVLN TE-FETH D, —A. BH YT —A—XMETILITEEE
TILTEHZEDD ., N)yTOROYDYT7—EEREHELTHMTT DETILTHD, %k 5 VISUM
DFFTLa LT, SOV T —R—RANET IVEHAAD ZENTES,

& 42 FHEFHET IRV

o= Ak F Ak
R | LhBNYTERE | - ETILOEEARE, RENTRET | - SEEOHIETILEEDTDIC
#eh £ch 5%, B ES | EBELOTL (FABLBD Y T IIEA N E
D ABREICHITTHERT | - BB 2 BRE- XL EE - &R L BBBO RN
THFE T, EBERELZL - EANEHEAOETE RBRL D50
- S-SR SEL TS - BRI R DR SE RS SE BN
- EE AL BOEEERRBRLIZL
- SMFEREEELIZ
WEYTF— | MyTDthYicy | - ILBYTBEERMICREAEE | - Sk BRBO A
R—ZMET | 7T—(MYTFI—Y) | - SBRECEEHETLVLERTE | - EESHETILTL, v o0
v EEARLLTHH . SERBEEHTETILOBE ARLNGY | TAEERUAVMEE. i
VF—RE Bl | LT LEANE (R RIREINEL D
BISIE, BADBREC | . StEaEIET L OEESIcES | - ABM EH~B LRI L BRER-
M BOH—HEE ERSE ERNAOTESEER
BRLIZ<LY
- SMFEREEELI
434  ELFEEEHET IRV

BRRGIEEFETILOHNS, FTEEDEZTOBERAN L 2 DOBFI DN TR 5, THERFEHEST
RO IEREHEIEER S ERRC 3 DOBRBEEIEETTET L CHEETT DA T, (G ST IUERPSHEE AL SE
LENE, M) TREERETILIFMN) YV TREERET L. SHET ILISEHLERET )L, #E85
BETIVEFEBRIRETILAKIGLTEY I CFEERET LIEESSEAN F TOEELHET LAFRESN
E=EDBREANSFIRSN TERS, — A, TITAETAR—RANEETHIET LABM)IE, EILEENID
TREFEETHHEWNSEZRAICEDEFEEET ILLT HFEATHY . HERNDOEBINE, HEFE). B
TGO FIR G ERRIGATEIEZET VLT A EDFIRETH Bo

% Hensher, D. A. and Stopher, P. R. (1979) in Hensher, D. A. and Stopher, P. R. (eds) “ Behavioural Travel Modelling”, Croom Helm

97



F 43 ILIEERIETILORE

o= Ak F Ak
UERRSHEET | PUERMSMELEO—E | - SESHUBRSHEDECRE - ST HOT—AEERLAL VS
FEDOIFE | ORBETERSIETIL | - AANBEOEITE REA A 725} B, RS T ESREINELD
it SR GERISE T HEREEED) - ABM LA BEBGEIC L BB
Mo . Ik BEEE E IS ERNEOEESER
- TDM A 7R BURZ s MR RLIZ<LY

- BRIV L T LT RTRECK
IR EE FORE LORES
[E15553)

- BRSO BEBEDIEESTETIL
(LEREFIH S, (5l M) THERE
ET/L. BRHEIRET )L, FEE
RETIL, BROFERRIFHERET
I H

7T 4E | tHENOREINES | - REREE HE-EARTESE | AEEESELD
TAN—Xb | HEEBEEDH 1 BD FEICRBRATREAR R GHMBERDLE | - BRAOETILARESLTEYR

EEFHTE | EETHEETILE =G ROBHTHL
T BN DWNTIZRRED | - SESHo kB8 E AR - RAVIRDH
(ABM) HH—hE - TDM Zh /2 1 BURA RS ZeRTs 4%

Z1ELCIHE

- HEHIIN L T ILTHHERTRTRECK
RIEREEE EORFE LDOREE
B8

435 BRFRIIBITHEFEFADEIR

REFETFRHFERVRY—NTSoZ0) | #iitis- AR BT 5F6ll DL TE L EEET
BT TR =ICE 7 T L=, EZUTITRY .

1) REFEFPUAFERVRI—INTZ0=0Y

INFTHNEDRBFEFRIFEEL TTMEREEEET ILALLALLN TEFAY, 2018 FEIC
[FHR PT SRELEREFETHY. 2019 FEICERFEDIFRESATIITITIETAR—AMEETH
ET)UABMIZYYEZ S A TERETZToTUL\D, I CEEREEE CRAGH - FBE TSR &R
ET BHERIZDLNT ABM THOMLESEEZ TLNVS,

— 7. BRLT=&512, MHETIEGEEHE L DFEEEL TTYOMERBMHERL KOO TSP, T
E T RIZE DB (Evidence Based Policy Making(EBPM) )D& X AMNREFTF TILE>THY . HEFKAT
BOT U —b TG BT ERL A THRERDNRAEIFTEH LV SERBATIT AL FTERE
M 15 55 10 &Y GBITEHIMRIALEZ 5L\ of- EIAMITRHVE RL THERD L EHERAT 52
LHRHOEN., FERERDIFELEEBSINDODOHD,

AR—bTSo =TIV TE, R ETIILEERLBEANRRGD S 2L —2 30 %4> THY. 4l
ZIENFETIEEEMTARNGEMBEDEE TAYY ANDTEREEEEREL TV =DEEYS T—4
PU2aL—2a EERL. RO ELE, SITIER G EEHETL . IEEORER. BREE0Eit
ENMT DFERELLGOTND, INFETITON TEFEFRTHEEINSGY —V B OFEER| OD &%
R—ZELTY —V AR EHEHTENC DN TTO—T /38— T— 2% DA ABOAERERE AL TE
WHERREHRAC B HEIRE RV IRUIRETEL TLKFEEL- TS,

FEILDEHITIEA—T ATz DEBEERBEL. AX— TS0 = F IZ&YSHITEEBEN TR X

98



T 6 EWBZ DT EATRENT=, TDAIZFE THERILM, HEFEIRGE DRREID AIREEBE A TS,

2) #prh- Mol A 3TEREE

BiZERTEL. ThEERT 5 DIGEETEEL T, A - thigifa & BB DA DB D, Th

FTOHHEYRI—T S RE LR D4R - Mg & BRI D FAFRILLITD 4 mTHD,

o fERETHEEER T 51-0I2FE <Y DOMEN SIEO L FIAEDMERE Swr—1E

o BEREMDEELEBINEIC KD HEERT (REEAR)

o EMTOYSLIZKDBEELHE

* PDCA (Plan=5HEl, Do=3E1T. Check=5Ffll. Action=2{ZE) H 1 V7 JLIZ & B a7 e R R

CNETIZ 88 HHTERESAL, 5 MM TEREP THD, —EDO I TIIHEDRERIEHE

Thh TS, IEETOREREEE® BRLEHITHD, REMILELZ PDCA Y17V CT:ERE
FEICA- TS, IEETDREEHIETIEa /I T1E2Bigd LitEiInTHY . £H5UY
DA > TR E ST THER D ERBAE1To TV D, R D2 — )L O (AZBRREEL . 3
RO LEHAAELSEHSIN TV D, FIHAESREEE S DL TR EHEZ1TL . BRI
X9 BHENE/REFEDIKRLIHRALI-SZ TRIBERZHEL. RD 5 ETRIZPLLDNDREESN T
L\B, A REHIREROEET —2ZIZL KOO DT —RAHHY . #HEYRAI—T %K
ERFD PT AEE R AR EHIKRER EHAT 7 —X . AfKEYRAI—T SV RESN T
LAY INMRIE PT SRR THRERBHOAERET 57— FIARZEME T ITHRE3RE
BDAHRET 27 —ADH 5.

#hh - Mt A A SRS TIX BT SR TREBIZ 7 I A LIEIZEBIF TLV:=Y . MP DR TIEIEE
BELTLSEHNH D, ATIE, BIEPEESNINREZEE LGV EFEN TYLRLMEEA L
1o TS, FRIEEHZDULVTIE, FRIERLFEVVEASEEEREL TS, BEEOHT PT FAEE
REFESTOFIASHEITO FERICOVWTEHET 5 A%bH 5,

3) FEH

KBFEFRICEL TIE. FHEBIEE O 2RO T RO TOER DR LM, RO BHEHDEREAA KD
SBNBEHRIZEILLTETEY., INLIZIEZ 51262 ABM PE VY T—4%FRLI=AY— 5=y
TREDPREFEINTVS, RLEREICHEVLTHEIRIZ. EROBEEICOVWTEHRFADH 5 FAERHI W
BT, FHBAFA BARENREIFIZERE T 2 EELHY . COSIEFEEZANSILICEST, NN E
F5EIT T CETHREATE A o FHlE B Al cE S,

Ft=. BAD ZLOEFHICHE VD TERICEESN TULVSE - il i & @R O FHEA 12DV TH.
JICA DEMIRLENFFDHRE- B HBEO—DTHIERA L IR HEHELLBDHHCREFEEE
LTWBIENTMND,

436 FEPREHMLRLHMADHR

1) FEPRITHETHERERVRERE FRIOFEOERMS T
CCTIE, PT SIERZHPILELE-RBEFERVZBFEFAFE OV TORRE ST HREADIER
ZIEET 5120, BEET DUT O EEEERZEDR—/\— (AF AL RHE) DLE 1 —%1To14

% http://www.city.gifulgjp/21865htm

99



BERYFEELEH TS, 5E., LE 2—LI=ER DR—/\—DFHAI DLV TILR{TEH 4 “Quick Review of
Conference Papers”|[ZFE &&HTLVD,
o ZLEEFERICIZDEEEZ ICTSM: Intemational Conference on Transport Survey Methods) £ 10
BIX£ (2014 FE 11 B) : 21 4 (“Technology in Survey Methods”7—<ZHaI[»)
o KEEEFHZESE (TRB: Transportation Research Board) 55 95 [BIER#A4 (2016 £ 1 A): 32 4
(“Travel Demand Forecasting” EER TNty arzmuly)
o HEIEREE (WCTR: World Conference on Transport Research) &5 13 BIK& (2013 7 A): 54 &
(“Travel Demand Models”7—< % Hily)
o TUTIRFE (EASTS: Wast Asian Society on Transportation Studies) 25 11 B K& (201549 B):
23 4§ (“Travel Demand Modeling” 12y 3> zHil»)

LE1—Z{To=R—/IA—DRABITDONT, TN TN DOREIC. KEREOREFTEFRFENK
BETo-30 & EFEOER D5 —ZAANBEALIZED D, KEC2DIZHIT-EIEEZHERL-EDE. T
RITRLTLVS, ICTSM [ERBDT—Y DS L. SSEREIATo N DR RO GEEIRY AnT-
LDOMNFREAETHD, —A. RBFETFRET ILEEITHRS-MDIRETIE, ETIILOHERIZET S
R—/\—DEIEH, TRB, EASTS, WCTR DIBIZZLAH5N 1=,

= 44 FTEERSBER—/—ORBEAR(FEOUNR vs. EBR)

FRE FEOHE® SR &E ®
ICTSM 2014 90 10 100
TRB 2016 100 0 100
EASTS 2015 26 7 100
WCTR 2013 19 81 100

F#KIZ, LE a—Z(T oI R—/A—THRLOLNARRET ILIZDOWT, RBFEFRIFEIROIRER
(2. KEFETILEEEKETET LD 2 DI FT-BIEE LR L= D%, TRITRLTLVS, £EHETILT
(. BEEYZLDT—H2EINET ZLENHY  EASTS > WCTR TIXEHBELAD QIEHT—2% 1%
[SLIzR—/\—DEIEH LEERIZ LN, RTITTRENTLVELD, $5Z WCTR TIE, BIF& EEIZH1T5
r—ZDEIEN B, — A, EEHETILIEETIILOHRRDORMEH D EMND, TRB DR—/—TIL
ZERETET L EHRKO TS,

= 45 FEEERFER—/—OXRETILEREET /L vs. IEERHETIL)

oy 5 ® JEsEEt (%) a5t o
TRB 2016 10 90 100
EASTS 2015 22 78 100
WCTR 2013 22 78 100

RIZ, LEA—ZToRBFEFAFEFREIZBDR—/\—2KIENT, EARREHRET IV
DEIEZ . TRITRLTWS, A—/\—DHBEL TIE, #EMEBETILETROLONFERE LHHTEY.
RNTRYSI—IERAET L RUSH (BEHER) 7 LA ChIi BRSO RO A4
DITBDFEERZEZITOTVET LOREPABTOHRERN, JYSGRELN TS,

100



& 46 TEERESER—/—2EOF/RET VAR
HRETI %
RBEFEHER 51
TYRI—DES 7
B iR 7
SREIRS IR 6
BEEERE 9
4

3

FREREEIR
A4A 3 lb—ay
ZDith 17

&% 100

2) FEICBITAZERERVZERE FRIDHEDERYHA

LT T EICRBEFEFTAD A FOHRMERE ) —FLTEKETOEFIZELEIC 1990 FRET
DRERERVZBFETADHEDIRY A ZBAFERVCEIETHEL . IAFDIKTE 2017 FDXK
EPROEEETZE S5 (TRB: Transportation Research Board) ERIEIZBITAET LY RUXAELEC
LYFEEDHD,

1940 FERLUE, KIMEEE—RE—Lav BRI CEEL . RBERBHEOVEENZHESh., Th
FTORMA OD FETIHEONGEVRBITEFEEEZALHRELLT PT REDFHAENEHEINT=,
1944 5| Z3EFRE R F(Bureau of Public Roads, BPR)IZ &Y REAMIGEABEFIEND =17 L 1D FKIT
N, HHER—XTO OD FAEM 7 BHTEESINT=, ZTDH. AEMA PT HELZNEFALIZERHC
FDTURMEHETE R LD EETFRET oD 1950 ERDTROA M ATHHBIZHT5EDTHD,
COEEID PT AEDH T ILEFBLTEL BLED TIE SWREDLDEH 1=, ORI FAIF
EDRIFY T I H 1952 £ Cambell |2 LY BFREILEZ AL V- 73 4BE3REhERANR S, 1956 £E(Z[& Voorhees
M OD T—AZRAWE=EAETIVEHTE. 1957 EICIIRIERREDEN Y HI B CGERSN =, B
ARV JICA DEHZEYRI—T SV EETHANON TLDIERET A CHRE. 35BFTETRIFED
ZLUIZDEFHADED LR TH Do

1950 FERXAVS 1960 FEAI AT TRIUZERREEBA M THOA . ZHITHELN 1960 FALAD 1970 FRIC
MMFTTNRIELGETHTE PT AENEHESINS &SI oT=, 1964 FIIFEBHAHZEE(Urban Mass
Transportation Act)| Z&k YA AEIEL X T LD EHEIEEFEA RSN . AHEIGEERZRIC DT
FEBREIEARLL=,

LA, 1970 FEARICIE TR ILF—EHEI K Y BRHETRIRA DR/ NEERE ST LY 1 O ERER
HHEEL . EL AL OBERIZBILAS ALY 1960 FRDKS5ERFUET —F2URELET ILORERIE T
Lotz BERRB L/ NI T URSAR | AHEEML. HEHSHER. N\AL—VREBEEINETO
SIS TIEB S TIERV RO AN B EE G- fz, COBERDHEITIERHTHET LD
EEBADHERMEH . BRI TERD EFHEAN EF81TL TS, McFadden SDHZEIZ KU BHEGEIRE

O {57 (&

Weiner, E. (1997) “Urban Transportation Planning in the United States: An Historical Overview”, Fifth Edition, DOT-T-97-24, Technology
Sharing Program, U.S. Department of Transportation, Washington, D.C.

EATE—. FNSITHR (2002) [REITEIDREET)Y —IER//ETIV/AE/IEH—). BEREHR p. 63-64
TARESTAREEFEAERES TER RIBHE (1995) MPEEFHTEIET L OERESERR. A=

101



TILHZEEED HEISERSAL. BFHT Manheim 45 Ben-Akiva D4 )L—TH3EFEBERZ UM
EREICAIFT-HARAOEBE TOBERAZT o1 —A. 1970 FRICZIE PT FAEQ/MNIBAZREAHA LN
THY. FIZIE 1,000 M)y TREDFEL 25%DERTRE. I0UDIEREE THETT BIZIE 43D TIL
ENRETHY. BEDBVRR OD REFEHBROILAN S EFHETT S LIFBHEM TR LIRS
NTLBEY, Fz YT IVEREIZITIRR OD RO TIEUL, ET IV DHEIZEHRTRETHY. £
DBEITIEHFHOEITETILTE 1000 HEEETEHET LA TEHLIERHL TS,

1980 &K, L—A U BUETICHIAME, MHIHER. Rt/ —SmhEH o BEREREL SHIEL
TUL, SOBIC PC A—RTD/\wr—2Y b 17 B RSN KERIER Y N7 — TO R A&
BN CHEENFRAENER DN AIREE L1z, 1990 ERIZITHET KR #1EE(Clean Air Act
Amendments, CAAA)IZ & YIRIZFIREN D BEREHMEA KO 51, #aEkE L 3@ERNERE A (ntermodal Surface
Transporation Efficiency Act, ISTEA)IZ K U4FTE D @RS 1T TIEE<E—FERTRYEBEREHE~ D ®
——XWEFE>T=, MA T, ITS > TDM DEEHEHEL TS,

1990 ZEAXHIEED PT SABEDH L T ILEIE TN 2500 tHFFZEEDIRENHYS, 2000 FELIBEDRE
SRSREL=—1—3—9. vhd. YIS0 Ra, OVRY, SUAR—)L, 1) EOKEHETE 7000
~19,000 HHRELLEHOTUVD, £, AEFZLFEHRILVEEREN IV E 1 —4Z ALV -EE
A>2BE 21— (computer—aided telephone interview, CATD~DFEITHEAT,

CDEIZ 1940 FRAD 1960 FERITH T TILILBA L I FERED =0 I EBRRPAE L L TRIRIE
PT SAEZEMLESHET L CRBREFREITOIAENLCGERASN TEA. 1970 FLE. COFE
DFREN AL IS TE=, BERA T2 ar BN KRIEL3GEA V7B mRD A b E— R ERAEESR
1> TDM FERZFDITEIESICEE N TEIERIEZ DELLIZATFHED S OBEADEEDEDFHEE
FHifit 2L T DR TN ETOERSGEAETIIFHEN TES . ThoZFHEicE5AEELTABM®D
FAFHED LEHICEHB TOBERAI A ENT =,

IS LB MR 3OESEE LV ABM OERN LA TEY., ZOERICIEEETLIE
T HOHEMREDEADETTEIEEL RIFTRBYROAVMNBCRO M. Z5E HEE) [T
DIEWST=DFHED DT, BADEFD EERFH AN =BEROFHEI 2T 5=——XDEEYHAH S,
2017 FRFR T, K0 25 KFHED>58Ha 20 DEHET ABM [CKAFEFRIMNTHN TS, —
A BAANFIED PFFEEHETIX F RGN O N FE TOEERFEHETEEZ L ikt TL 5, &b
BEIEHEHAEMPO: Metroplitan Planning Organization) 3B HEHE Y E N EEFHIET /LE ABM [ZF81T
B EELGDDIE. ETILDOEHSIZH D, LML, ABM IZEEFEFRIETIILOBEIZIHEN
FEOBBROEBENEA . BRADEHIBSN D DHLHEELHY .. ABM DEEHEIANDRFEILBHEDRRE
LER %,

ABM [ZKDFEEFRINDBITOERICIE. LLEDMIZH, A—FTSA 0T oh—T— )L ERR L4
RBEFEIAR DA MTDMFERAO A HATRFIFAREDEFEY . Uber X2 Bridj % 0D Shared Mobility (73—
DTV EEMGRNR BI— ARV I T VR T LEDOFH ARV GEL AT L) P EERE
B -1 RN HIR R U A U 2— R b DB RIZEHITEN \F— D ZEAE, HiHAT RADHEEHOE

8! Smith, M. E. (1979). “Design of Small-Sample Household-Interview Travel Surveys.” Transportation Research Record, 701, p.p. 29 35.
2 RSA/\—hEEEL TL\ SRR IR TR LR U E D DIETIFIRFERMIZ (S A LIZ) EET AIREESATINSEE
Z DIEERSET Lo

8 Cambridge Systematics, Inc. (1996) “Scan of Recent Travel Surveys”. DOT-T-97-08, Final report prepared for the U.S. Department
of Transportation and U.S. Environmental Protection Agency, Technology Sharing Program, U.S. Department of Transportation,
Washington, D.C.

102



A-EROAFHGERBERUTHEMA VNI OBLDOEEYLRE | EBMERD &Y EFHEE TR~
DLEMENHD,

437 BB EEICH(TSEE-FRIAETIVOER

(1) EHETILOLE
FRFEELEICEITE5ETIVOFERAEI S OVWTERRSFNZETIILOFRERIZHI->TEET NEmL.
ATIE, BTR EICTEERIL = EF N ENRDET LIS DWW TE DR SE TRISTT . L T, E5HIURREHET
& BHYT—R—RNET )LD, MERREHEEHEDIEEEHE. ABM DIBEI > TITEME DRI
AEEY., BALBEDFHEL TR 15—, A LBEDFHEE T (Lt EARLE D #
SELELAERIZH D, AEERIIDOVTIIEIRN—RDET IV TIE—EHD Y TILHELR
Y. SAEDEFLIEMT S5, FEEFTD ZDDET /L (FELREHEEHED IEEEHE. ABM) [ZDWNTIEHY
TIVBOBIBO ATRETH D, — A R ETILILABZDERMN EMT HLD D, £RELTIEZENR TR

DFETREGEILTGLY,

=& 47 THETILOLEE

P | B | BRGER | HE | B ElBHE0D

HORE | HORE | ~OBE | 8% | 8F B
SEE IR I8 T I8 4: = h
BWEYT —_—Z - - -
PRRRRAOIR | g h e m | o h 5
FOTAETAN—R = = o - -
MEEFEETL | T " I i "

Hi 8 Activity-Based Travel Demand Models: A Primer®Z+ & ZINEEIE
i PUESPESHER HED IEEEHEIXER S LISV EIESEHEL . Population Synthesis 3L =35848 7E,
BEYT —RN—RAMET LI - EAZ R ) A T—a % Tof- L TEEHEL -1 DEEE,

(2) BARZRLEEICHWTEEIARER

NFET, ZEEICH VOV TEASN TSI EETHERREHEE T, EACHE, BEMIFEORENHLL
SHEBERANDRBRELED, ZOETIILHRFEELEICEZOFEFBERSIN TSz, LHL. FELI%
HEEEFELGY ., g EETIEETHLA L EILLTEY . TOZHRIOELICREI TS L-BeR
[ZBZEREDZEDNH D, FIZIE. AVERIT DO HILATIER S ETAH—r/ A DBEEREHHY 4 £51C
#z TEY. 3—4 EOMITH—I A POEFEDA L S VEREY—EANREERL. —ATE—4
=230 ADXREL TERED Y —E RBR A BRT OBEILANRE Y F THEA TS, IIZ T, 3-

8 Castiglione, J., Bradley, M. and Gliebe, J. (2015) “Activity-Based Travel Demand Models: A Primer” SHRP 2 Report S2-C46-RR-1,
TRB

103



in-1 EFFEN D1 =— VIR ERMER TOE— V8 3 ALLERERFINEHESN T, ThbFonN—T7
L— BB EIRGICEESN TS, CORIGE A F 2R EILEETNITIFSL F=duE A D KRBT
REEIF, SEETEIEGL OAEESTEA TS, RBTBIDAELT  EFHRLRETHY.
HEBORILANHERSN TS, LAL, DEUERMAEMNELNE-RITAZABIEL . EFEHI R
INF BT ELH D, T A—\IUEIZHFNETHIZEET D ALEICBHRTHY | TS L HREREITBARETH
2LDD. TNITMA TR, R BELSHFEHTHLE, &SI, FFE EEIZENTITRRED
ZIEAELKRIANGFTRIERHETHY . -V EVSKREGEMTLADHA TELRVRIETILICE
(152 HIERRITELDODOH D, TEFEF A OV THLHERE LEO ST HEREFIKRDOEIL.
BITEIDEAE, S5, KEEN DR TBERE B FIISHIGTEDENRDLNTL VD, TDEIKT,
BT, FFZEEIFEDREDAIRET, TDM XL HET B BHREBEROHEISERATESER
FFET L. CLARREZ LEICE VT ZEZOREENSLENZ S,

Q) HFEYZLEZ(ILHET SRR LEIHTHHT-1ER

IREQEHFREEREL T, Y7 —FEEVTALEFIENSBREVEIILHET DEMDHEF L AT
LMNRRIIERLTEY. ARELELHINTIEEN, RIETITAEDHRREY EDIKAEIEIET H&&
I RBFETFRAE T EERETT 5, T, BRYZBII-EICERGRBFRELTETT
3734, Ron - BRZEREZEMNSERT SEHANGBEMREL TKREGEIEZRDH TS, OECD
(Organization for Economic Co—operation and Development) &, ) R7R ERTHEE X1 - B EhEERI <& 51E
FYRKBOBAICEAL T BEL 2L —2a b Z AV EERLES, R, mENOFVAHE
LEELI-HREYY—ERZEATHILT, BBEOKRMN) YT IERHIHBUE DD, E—IBFZHITS
BHEIESBOER. CO2 HiHENHIR. HELTAEEISTEMOHIRIZ DN S ENEEMITREN
TW%,

HEYZEEASZHIELT, KBILTH— 7T R)—3—x 7)oy BesES 7T A
UTARVRFEEREY—ER SARD I 7HERY). -G AHTE, V) IRINT—IH—ERD 7 &M
E(fonbd,

8 Organisation for Economic Co—operation and Development (OECD) / Intemational Transport Forum (ITF). Urban Mobility System
Upgrade — How Shared Self-Driving Cars Could Change City Traffic. 2015  http://innovativemobility.org/wp—
content/uploads/2015/11/SharedMobility WhitePaper FINALpdf Accessed July 14, 2016

Organisation for Economic Co—operation and Development (OECD) / Interational Transport Forum (ITF). Shared Mobility —
Innovation for Livable Cities. 2016  http://www.itf-oecd.org/sites/default/files/docs/shared-mobility—liveable—citiespdf Accessed
July 14, 2016

104



h—x7Iy

o 1EE

o AE

o EAFTEBEBEDI T
27
- P2P h—o 7)Y
- P2P ECNFETOA—

]
- W5 TH P2P
XAFAE

YA e ]
o vk —ER
o YAHAMSIUDYE

TG DNAT)IRET

RO—=B— )Y

SARLT7HEEY)
o BENE®G AFET)
o NU(T-15 N)

BEBEIT7IVY
o NEIZXBED
o ¥y /NAA

e P2P

FUT4RURREY—ER
e Ridesourcing/TNCs
Ridesplitting
o514 08

H—TRYrI—=oH—E

3

o P2PEIEHY—EXR

o TUTURURANERE
H—)IH—ER

P2P (Peer—-to—Peer): —/\—Z%
N ELEVMEAEDERS]

Ridesourcing/ TNCs (Transportation
Network Companies) provided
services: RS N—ELFEBEFFED
DIF+%H—E X, Uber % Lyft &

SHMRELTNDIENS

Ly

Ridesplitting: Ridesourcing/ TNCs 2
HOY—ERTr) YT EEFT
RY)HEICEVIRETEDIL—
FEEDOTHD

Hi8: Shaheen et al®

B 42 HERYZEOERHE

FRE EEICHVTERRITEA>THEY. FEEOBEES 7T BRET7 U7 RETEN ST
WBTAHD Uber $E0LH7R—ILD Go Ride #IZ&BA L TAIUREEY—EX (51 EE
H—ER) N EFoNnd, CNoDER TIHERRRICHEVDAYT IV bRRICERLTEY . AV
TARVRREY—EXDFIALREL TS, INoDR1IEBBEDEES T T BRYDTYF
Y AP DEE, V—) TH—ERELREL TS, HIZ L. DvAILITIE 2015 FORFRTE
CYAILAERBEDEIZEEDIL 93%D AHEEYZBEEM>TEY., 51%HFIRERLIHHEEZELTLY
2%, EERED D TIILELAFIRICKYEEMEZELTNS, BIRE EEICHITHHARILESN TLSA,
CHhIWARVART—IVIZEITE7—RARETATlE BIFEDI=NREIA U SAURBEEEE E(HEL.
ARSI OYNELGEITT A ETEMRRERE T 5121 T, EFREDRIEFTEDL
DRSS TULVEE,

RRFEFALEITTIIUKODDETILHAREESN TS, HHEYRTEHOFI RS, BREIEY,
B DERELZDBRBREENEHOIIEN D, IR DOBEEIRET ILEEREL DD ThoEHl
HAEHHETEZRERDOYERYELERITT S Agent-based approach AVIERSNTULNRY®, CD K55 1E#7L

8 Shaheen, S, Chan, N., Bansal, A. and Cohen A. Shared Mobility — A Sustainability & Technologies Workshop — Definitions, Industry,
Developments, and Early Understanding. November, 2015 http://innovativemobility.org/wp—
content/uploads/2015/11/SharedMobility WhitePaper FINALpdf Accessed July 14, 2016

87 Ipsos. Transport among the Asian Online Population. A Survey Conducted about Transport Jakarta. 2015

8 Kawaguchi, H., Tsumura,Y., Danno M. and Kuwahara, M. Microtransit Service as an Innovative Countermeasure for the Tangled
Urban Transportation Issues in Emerging Economies — A Case Study in Jakarta, Journal of EASTS, 2017 (forthcoming)

® HIRIE

Organisation for Economic Co—operation and Development (OECD) / International Transport Forum (ITF). Urban Mobility System
Upgrade — How Shared Self-Driving Cars Could Change City Traffic. 2015  http://innovativemobility.org/wp—
content/uploads/2015/11/SharedMobility WhitePaper FINAL pdf Accessed July 14, 2016

Organisation for Economic Co—operation and Development (OECD) / Intemational Transport Forum (ITF). Shared Mobility —
Innovation for Livable Cities. 2016  http://www.itf-oecd.org/sites/default/files/docs/shared-mobility—liveable—citiespdf Accessed

105



VAT LG ET L CRRMISRBL CHIEATSCLE T AR T b,

@) SKEEBFEHEHADRHNEER

SRETTUERBEHER AT IEARL 0¥ B k- EHERELLICRETHY BB ELNRHTHD.
F=2L, S ETIILTHO THHEBENMBIC DV TIEIEEHET IV EEAT 2 EN—MRIIZEOTEY.
BEADFRTEO RBEEZET DETDANLEELL, LHL, FBEOHERICITHLE YL TILEHL L
ETHY . BURIC K DHE- BENSAT- BRRBDEEFE RBRLIKL, COEMND, FFEE LERIAE
BEFAET ILORITIEELEL ., FEEAT - FBNEOEEE AL AEHTERERDEREBELLS
WSEIZ(E, HERDO LR HEET O ERALHY 5500, REAKGER TIERRA RO EEN H o1
IEEEDIEH R 75518, IR ET L PG ET ILAEELLY,

(6) FEEEETILOHENGET ILOREEEER

FEEEETILISEFZERNFE., - EAF L RBRATRETHY . TDM FDHRAQ IRBEREHEI <@ /e
BETH D, T EEFETIVITEEBERVNFDT IV TEHETHIENTES 00 REREY L TILE
ZINEKTE —EDERERSRNFONS-OMFKE EEDORBFEF RIS TLERERETT 5.
==L, SEERSET L OBEAIC LA FE D aiE S EIF TR0, FRMGET LS Y7 —R—XME
T IV RERREHEE T A D IEEEHE) (X4F S PRI THY | s FIEFCETET SEER. BTSN EHS
EEHENICHELCERT S ETIVEEET 5.

438 R EEICETHTOMETIL(LHFIR- HET/H/0T—52%) OERRE

RBREFAETIVOEELGA LTINS FROUEEFIL—LIZELT, THFAETILEDY
DOIZKBYT —UEBIEOREPLEEFETILADATYRELTOD T A4 0T —%(Population
Synthesis) DIARLILATHON TN, — A, BLDFEFRETIILOBRERD—DELT. HALE 1 B
DEE F— 5B IRT HETILORBEFEERET ILORAZHEL T, HHED BBEFREKTH T
b, TENERITT HETILELT, RO BHERBET LIS OVTEHARLEDONTE -, ZDT=
& HEEEIL—LICHRIFENDRYHAALL T, EBLARILTO GURZFEF AT EL) SIEHERT
(EHFIA) ET )L OBEREPOHFT /IO T—2OERL, HHO BEEREETIILOBEITDVTUT
IZFEDHD,

(1) THFAETILC

Bk ClE L itFIRAEBDRAEEREE A EHEML LT DEED EEEA RO TSN TEY.
AT, SO ZEE), TOM, BEHIFFRGZE . FELTRBBERN =09 T HFIRAELE AT
HEeE SO THAAET )L GEREHET /L) Y EEOEHBLEAOFHE MR TEKALS R TLY
%, THIFIAETILICIE. AQEU YR T—ROREER. BYR) T (Footprint), BMFIRT—43. 12

July 14, 2016

L. M. Martinez, G. H. A. Correia, J. M. Viegas (2015), “An agent—based simulation model to assess the

impacts of introducing a shared-taxi system: an application to Lisbon (Portugal)”, Journal of Advanced

Transportation, 49(3), April 2015.

D. J. Fagnant, K. M. Kockelman (2014), The travel and environmental implications of shared autonomous

vehicles, using agent—based model scenarios , Transportation Research Part C: Emerging Technologies, 40,

March 2014.
™ TRB Annual Meeting T 2017 &£ 1 A 8 BIZZE}#EL 1= HBA Specto Incorporated M John Abraham EK. Geraldine Fuenmayor K.
Cecilia Barboza RADET T FERERYEEDT=,

106



5. EXREERGERLAGEBRNANDIZODT—2E755, T—ASZHNIE LD RBE(parce)L A
IVTOL2aL—a A aREE D, BHIEL AN ILIERIEL T, BENKRECEIL T S LEDETTEL
WFIRET ILIEFEREEN TS, BERIZITEARREICH P2 L FIRET ILAFEL. TAIAT
[FEEFETIILELTEFLH LS T MFIA—RBREET L/ \wr—2TéHSH MEPLAN DOZD/N)I—
23V TH—T)—RATHHSD TRANUS HZLD MPO IZHLVTEEN BTz EX, 19032
L—2avDREETILTHS UrbanSim 1> PECAS (LT hEF—TV—R) DFERAMLEA>TETL
%, FT=. MUSSA [& CUBE IZ CUBE Land / \w/7—2 &L THIAATEN  BIRA—RTHIREN K5ELT
AV

(2) tHHETA0T—4S(Population Synthesis)

—7A. ##H< A - 0T —%(Population Synthesis)&. ABMZEEJEEREHET ILAD ASBEEL TEEEH-
F=&iHEELIaAL—ar TERT YL THY. ZLDIHE. THFIANZRHD ANERELDT=65.
EXRMIZIF LRI HFIRETILEIFELS, HFEORMEL . HEAE. RERT | F&h. 5. BiE-
FIFD AITEE SFEEEND 10 FEEFFEE T, RULMERDT-O(ZIE ARG IRY BAE N EEN D, BIEA 1078
FLZNIE REGAODYUTILEY MEEIZED", 8. BEEMAEKRIZOVLTIL., tHH<(
IOT—RMABTHIELHHH. BliE. BEIEMBET L CTERENS, GIS DEHFIRT—4%E AN
L. #AVREL AL TOREDERLAIRETH S, ¥4I —arTHAD T, BRI
EAOTL—LGE DT ODFREEEIFEBFRHEFENERSN . FFEAOTL—LOERLTHET
ROBBEDEELANTHEITEY, FFROEHERREEEHENTES,

HHEI/IO0T—2DERTO R BKE. 7))V FKEDEFELT=“PopGen” 1> Parsons Brinckerhoff
1 DBAIFLT=“SimPop & . BEFEDA—T ) —RADTAT S LEFRTHIENTRETH S, 2K TE
I ZEESN AFNR 52 A O+t Y R (PUMS: Public Use Microdata Sample)7—%44>, 3 @ERERE
(NHTS: National Household Travel Survey), RUMMEIZ XYY T ILE L RE L CRIBHSAET 2 7R4>
FET—AEOFERERMELEEMS . HICREIEREIIEIZEITH S tEICHE L TEH T ILE
ZDECTH, EAOIERTEDAT YU T IVENANALHIBN O FARABAFTHIENEET
Hb, T—FIAWAIE, KEFEEHTHTNIE HEI/ /0T —20MEE. EMER—ADKRATE
MR ZADBRATIEIINAIFETH D, GH. SEAAEED AODERIZIE, $16~8FfHIN M DT
(YA

FFE LEICH T HBEABIL. N T 5T2a(FVN) PAUR(LUNA)THS, ZEEDIHE.
F—LEBANAE Y RT—ADEEEICLEE A HHEEHY . BRICH->TILEELZL, AD
N FRAADF VAT FROT—2RELED  HETIIAT—EDFTERIZSENNOTULVD, T
D, LAY TSET (Avh) TE2HEM N> TS,

@) HHEEHERFETIL®

HEEBERETETIVIEEDTITIETAR—RAMEETFAET ILOHICRYAENRTEY ., 4
EEOELVREREZ LEICBEVWTIEIE—A)E—arhVBEICED 0. BBEFREETILEETIL
DLFEED FIZEYAA . FFROFRIERAT DN EELLS, TSN -REKR (B3, EfE

" TRB Annual Meeting T 2017 £ 1 A 9 BIZZEHMEL 7= Bilal Farooq Zd2~NDET) T $ERIZ&L S,

2 TRB Annual Meeting T 2017 £ 1 B 9 BIZSEMEL 1= Ahsan Habib Z42ADET T #ERIZL D,

B LA JAAE—. FIETHR 2002) [RBETEIDAHEET Y —HR - ETIL/HE/IHE—1. £ 13E, HiRkE
HiRR. p. 235-245 ZFHEITER

107



%) (LFE A—UBIRET )L O EMHEIRET L. KBRFRERET LD ANEREL S,

HERSHEREETILE T ABRAOHERSEEI I >TRERREBIRYT 28U ETIL. —EDE
FREFRC SICERRIL . REFRTO BBIEREIRELHN T HBMKETT /L. BEIEDEHIKEL KRR
TEHEHITEETILH DS,

FHETILDOS>E, HHZEHE CTHLONAEZENSVETILIZRAESEERETILAH S, BE
BHERETILEZEADYNET LETEBERAESHEERT HETILELTREIND, SREAZEH
[CIFHEHFBURA HFEOFEDOHK, HEOREFY. A HEEEDFI AT, BESEEAZA. BE)
BHFER. BESFENBAIN TS, iF. —HORFEE LETIEA —M (D EFEHHE
IMERIZHY . TALDETIXRAELAS — M N\A DRERROMEA EHEEEREET DETILEE
BT BIELTES, ZDHA. STEADYMETILTIE 1A $HEERIRALEIRER A S O:ERFER D ML
H)HVEH BT . nested logit model 42 cross nested logit model . mixed logit model ZENET ILERALNDIE
CERBREOHEBEEET SIENTED, £, VYAV ADEBFITIEA— M 1B—2DERIZEYR
BIZA—IN\ABEZFEBHMEINL . AeF LOFITIEHERDO LA —R (2R ERIEATEIE
HHY. SP HEZETA—V DERPRBGZERDBABRRICOVWVTERMTHILT. HEHEE LD
FELEEELIRETTIVOBELAEELES, 12120, 3 ETHilhR1=&31Z SP AEFEDEVLSH
OLREMDENH S0, BRIZHTI->TIHEEIRFTTIVNENDH D, FHHUET ILIET Ot
NRET DEIBEREET IVEL-EEEIRET L OEITIERE TAIT DETIEMET L. ThodES
OTHENIZRIRT HMETTILELH D,

BT ILICEBMRESHTET L. BMESIENRAET /L. BINEBERE - FIBKESET IV
W55, BRESHETIVIZ—EHHGER 1 £ CLOHBERARNEZSRBETIETILTHY.
SEAZERIIEFHITET L OREEEERET VLR TH AN BED BHEFRFIRREMASHIENT
&5, BHETIILERRRIC. BEIEETIERMACN) Yy TR S WAL HE T BB B EFIRET
VOB EEERE - FIARESETILLRFESN TS,

ST, BITEET LIXFRERETIIEK RERROELEZ L5 TE8EETILIEL TS, Th
(&Y. BA. PHETSEAOHE. REOFZEFANTEELLY . EFHLMBFOI-ODETNETNDER
EEEL-ETIVE, REHMEEET LRI RPMLERREDET ILEH TTEEE D,

ERPREEE T ILOEHET ILIEFHEHE BB EOTISAMEFITANEET ILTHSN ., T IVIEEIC
(F/ 3R ILERE (R—DEAH B FHFEERY RLUAEL TITEIO ELLIEEY 5308 Fc&>TRE
O BEBHERERACHIFEEERSERET IV ELNH D, AR E LEICEVLTRRIZE—2)E—
AVHEC DRI ERNICHRBATH S0, FHHET L THLHHHRE~DE—S)E—av DFE
ZIEETEDLEEZLNS,

439 FETAETINOREICRELZLEFERVYVIIVBEENDEZHEERR

(1) FEEEFETIVEERDOYTILE
FEHETILDER L, BB CIIABABRERIN T RAESEEML . —EETILEMELELT
BINTA—BD D EESEUTIEETEL . (EREE - FRREL RON LRI RIEY VT IVBEHET

108



E5M, Tz, EAMICIERVEETHELVATA—RITKEFT ", LHL. TLAEDEMEILERLFERED
ey R LETOREDEAEEEZ HEEAIEBEZ TIEAL,
— A BRRIGFEICKYET —REETAREINThN TEY ERERE. ETIIVEE. 20UV T A

FEFICKYELGD UTICEISEFBERET LA RELIAREEHERE R T .

o —#i%Z 500-1,000 DERLANEA BN IEFKENEZBZLNTLNS™

o BARIZHITHFEEIRET ILEEELARI CTREY > )Lk 800-1,000 F2E”

o BARICZHITARIIMERAEDEY T IVIZKDIREL, FEIREBIHEA Tl 300-500 TKLV®

o FFKICARIZEITEKIUEREDE Y TIVICKDIREE, 280-350 TKLV®

o FRICIEENBHTIEHED YU TILDT—ZAD S\

FRIFRETIVICRELG YU TIVETHY . T3 REILTERO T L —TZLIZETIVEERKT S
BRIZIE. ZNENT IN—TZEIZETIIVERETES LT ORI T IV EL S, FRERIICE
TIVEERT H15E. YU T L OBERNEHELBEERN RV IELD, FIZ L. BREELNERD
10%&EL T, FDHUTILE 1000 YT ILEDHBIZIE 10000 ST INnhBEELD, F=. V—E A
ZHELT- BRHLEIRE T )L OB TF R B MHRIRGEIRE T )L E TIHERBEN £<4Y | FEDER
RS TILHIEL, HBDUEABD TGS TR BIIERRELGET ILERY  INTA—FDHEE
EgL755, FRE EEICHUOTORERERET LEERO B HEIRE T )L A0 B i FEXERRER
ETIVORBEFUTIVEBITONTIE, SEROAREFEEFOLENH D, TRB TOIUFE 1—HERIC
&BHE ABM DETIVERI B TILEIE. fIBA DRy T T—3%IESN =ML HH. B
BEOTA)HOEHET 2000~6000 YT ILEEHLN TS, 2L, KEBHETIE,. =2—3—T
10000 > F )L, 2 HTT 7000 Y TIVEFERALI-IEH S, —A. EFEOFKOEHBEIZHS 59T
JUEIEAEA 10,000 R T, £<TH 20000 HED ADS +° PT HETETIILEHETL TLBHIAHID
Tho1=", ThoEiET 5L, BIFATIE ADS IZRVEHB DT —21 BN IS BAAR—X Tl

™ de Bekker—Grob, E. W., Donkers, B., Jonker, M. F., and Stolk, E. A. (2015) “Sample Size Requirements for Discrete—Choice
Experiments in Healthcare: a Practical Guide”, The Patient — Patient-Centered Outcomes Research, Vol. 8, Issue 5, pp. 373-384
™ Rose J. M, and Bliemer M. C. J. (2009) “Constructing efficient stated choice experimental
designs”, Transport Reviews, Volume 29 No.5., pp. 587-617
7 Ortuizar, J. de D. and Willumsen, L. G. (2011) “Modelling Transport”, A John Wiley and Sons, Ltd, Publication, pp. 276
THRRE 5. IBAR EE(1983) L2l —ial T AR BIEEA O YNETIILDIREREN . 5 5 L ARFHEEMERREER
£ pp. 450-461
Bt X, BF 8KEE1984) IERERIEAN D IEETHTEIE T )L SERFEANEARLZOERME . TARESHRERES. 343
5. pp. 161-170
PRH BBL (1980, 1981) TIEEEHTRIET /L DBEIHEANDOBEAIZET AR 1 | 11, XHBERFMRERESE (EXF2L
AEEFAREZESE (1995) MFERFHTHET LOEREERE I AE TOD3IMA)
8 Ortuzar, J. de D. and Willumsen, L. G. (2011) “Modelling Transport”, A John Wiley and Sons, Ltd,, Publication, pp. 285
8 Iz I
—a—3—S#HE #918800 it (ABM ZHEH)
NYMTC (New York Metropolitan Transportation Council North Jersey Transportation Planning Authority) (2014) “2010/2011
Regional Household Travel Survey, Final Report” Online, Intemnet, Available on 12th March 2018
https://www.nymtc.org/portals/0/pdf/RHTS/RHTS_FinalReport%2010.6.2014 pdf
YISV RARAT) T #915000 tH (ABM ZHEED)
Metropolitan Transportation Commission (2004) “San Francisco Bay Area Travel Survey 2000: Regional Travel Characteristics
Report”
SHTEHE 914000 5 (ABM 485D
CMAP (Chicago Metropolitan Agency for Planning) (2011) “Chicago Regional Household Travel Inventory, Final Report” Online,
Intermnet, Available on 12th March 2018
http://www.cmap.illinois.gov/documents/10180/77659/methods final_3—1-11.pdf/f6c9bb35-03db—43d2-98d2-4e32¢a034979

109



2,000 (7 A) DD EEDEHEDER]) ~40000 A>T ILIEE(N 5 4 AT 10,000 tHHZEEE)HMNIEL
ABMDET ILDEBEIFAIREEBTEIN D, 4. FRELEICHEVTOISLHEEDNLEEND, kT
HEOH IV OREER- BENICIEC CTEETEAHELL VO REEET HE. ADS 0 PT HiEEL O
EZEFEIZEH>TRRNEEMTRAEDISE. FAFRE LEIZHEULTIE 5000 AT ILIEEEA—DDH
REEZBND,

(2) BARE EEICHT AL ET IVBEROERTEREY V TIVBEEDER S
ANETIIRAFE EEICH T8 ERFEA - LT, EEHET IVERBOERTBERED Y T ILE
BEDEZAICONTEET D, HUTILVBEREIZHKIL., AEBNZEREICL. TIITIECTEZESR
ETHENEETHD, CNIFEMIZIECTRELLGDZ YU TIVBDEZ HLEGD-HTHD. TD
£ BFE EEICH 1T A REEMEF ORI ORINSHEBER | SOICERERE Bl CHRESRRNE
FBITEREL-REES T miined %, LTFICEIEBICDOLVTRT,

1) FEBMICIEC-BIZNRE

FEEHETIVEERIZIEKREC 3 DB LY TILDWELLS, 1 MBEIFETIAEBETHD. T
TIVEEICEL TIESBFESEIRTHE~1,000 A7 )L ABM £ADIEETE 2,000~40,000 AH>
TIVEESNIEAEEEER NS, — A, HSBHEE(J — 1618 OERICTRGST-EZ A THE
TEIBENDD, —RTEISHED=DDYBEY T IVHEEDHXERSEUTDESY THS,

{E%ERE 95%, IRET5%T I HUT)L

{E4ERE 95%, EREL10%T 96 H )L

ZDTEMD, V=V EDDITERIT E1Z100~400 ST ILHNIE L, F-. HEEFEIEEENDT-
HIZIL PT SiEZEMT S EITHK BEEFRE CLIERINENATRETH D,

HEY A9 0T—2EF(Population Synthesizer)| ZBAL Tl —fi8AY7%: IPF (Iterative Proportional Fitting)
DIBE. KT &BH FFEULALELLTRB TODAUEZE 1—#ER), —HDETILTIL 1%THHE
ELNHERTELLOHRELHDHY, oot BHRFRAT CEPRAREDOEET S THEE N HNIERK
BrlRETH D,

OVRUETHE E4498000 tHE (2005 FEMS 2010 FETEHEERLAEL THHINTLS)

TfL (Transport for London) (2011) “Travel in London, Supplementary Report: London Travel Demand Survey (LTDS)” Online,
Internet, Available on 12th March 2018
http://www.clocs.org.uk/wp—content/uploads/2014/05/london-travel-demand-survey—2011 pdf

UHR—IL $510000 tH

LTA (Land Transport Authority, Singapore) (2013) “Household Interview Travel Survey 2012: Public Transport Mode Share Rises to
63%”, News Release, Online, Intemnet, Available on 12th March 2018
https://www.lta.gov.sg/apps/news/page.aspx?c=2&id=1b6b1e1e~f727-43bb-8688-f589056ad1c4

/NUBEEE £97000 i

82

n=

INRETS (Institut National de REcherche sur les Transports et leur Sécurité) (2010) “Redressement de I’ Enquéte Nationale sur les
Transports et les Déplacements — 2007-08”, Online, Internet, Available on 12th March 2018
http://www.statistiques.developpement—
durable.gouv fr/fileadmin/documents/Themes/ Transports/ Transport_de_voyageurs/Deplacements/Note_methodo_redressement EN
TD_cle7cadec.pdf
7

@ 22T INPITP) ings oI BIE) | p (FEEEIS, SIHBERE, ZIHSIER

8 Sun, L. and Erath, A. (2015) “A Bayesian network approach for population synthesis”, Transportation Research Part C, Vol. 61, pp. 49—

62

110



2) FREEEIZBTIHV TV BREHDBEADER

FAFE EEICH 5 TV EROBEREUTITRT,

(ERETE LU SBEMET ORI ERETETHUHRBHEME OG0 TNOEHTT HIFAENWEL
1355, AT OWHTE BNICREEITHEE. B BRAOAMNS PT SRIETHL, BHRELI-EE)
BERE (AR, A BOER. EEEZN) Y TERIC OV TERT HiAE. 3.12 EiESHR)
ETRETHIENEELLY,

SRS EE- BSEFAEY LTIV OER  BLR0REY . SFEERO Y T ILEERIIERFE LEIC
B HRBEDKRELRETH D, CNoEMTT HAEELT, 2avEL T E—ILOA T4 RELLETH
S EEERRICU-HRHE Web 77— OEFEEEEALI-AE T, S ERBORZEES
DRLEERBIENTED,

MZTE2EITRLUI-EY . REFMRAEEEIZS LD TIXUOOMDEBIREINTINS, Fiha 4
VAU DIRER-BENICIGL TEBTEAHE LD LS. YU TILBHIBEABEDERILEITIENE
FLL\ CNFETORAETIX, EHET B3 ILEUMVEL BR TV —R | RERAZLZH A
MhoT BT Uy — MRAEERC LW BE TIRME AT 57 —X | BRI BEIN - AMEHE
RCELVNVT—RENREIN TS, —ADEBRENTEEGATEARITIFR EZTE 40~50 A
BETHY. INKYREVWARITLGLHLEBELREED 2 BEENDS 3 [B. 4 BOREMAFILLS, R
[CFREE 1 1Y 2 BT 25 HEREZEITOIERET HE. 50 ATHMNIE 2 5 AT 5000 HEDFHE
MR TEHELL S, B, AERIELHRR CTELIRBEREEZEL CRESRGETIRENH D, b
BEYUTIVHIZERTHY . TOEFITH LR MGEEZDRREMNEKRT 52T THD. BE. AR
EiE EDORBENOH L T DRYIEEYRELRRETH D=0, Yo TILBDOH ZEohhT BE
B RN SREDEE R LT 5HEERETT DLENH D,

3) ARSI CEEL Rt

LM FRABFEE IR T D LTBRAMNEMT 5121+ T GRED MEEEL R 1510,
EEHMDZERD = F BB GEECRBERIEDMERI BB L - RREE TS, BFREEZEAT
EH7—RITBEVTIE BEDEDRE. FEHat. PT AE- REEFREOEET —2 (&KiHT 424
HERFEEEED-OICBETHINET ILERICIEERATELGL) ERARERT 5. 2D, &
EEGLEYFIRRE. M)y T RERBEAAEEFALT, B BFEHOBEL AR TH D,

BE. ARER EEICBVTEERBEO YU T ILBORERN Ry LS, 3— v (EFREES)
FEAREICL R AR F TS LT, ERRERABDO YU T IV BEHIR TEDAEEEN H S, HIZ (E. ~
)y T RERBGEREAC SP SRR R, L avE Yy E— L PG TOMRREEERET hE
PEMCEFBEBOY T IVERRTES,

MR T, EEERE-FEBEZDOIC. AEEGZ RS T -OICRERED I RETHETERDY
DTN BOMERLEIFTE D, WODEIBELLTIZEELT Web 77 —MOENAILTT)EEER
THED. EHECRETESLIIFAENBOBRILEZITICLLEETH S,

4310 WEFETFAVIMIZTIZONT
Bife& EEEXIET HRF—TH5 JICA, tHR. ADB LE DB I75EFE IO/ TIE, FRDE
EFAFRIE FRFEORAY I 7 EEH RET 530 FILEUMNIAREESHKREL (HistE
LT. tt4E+> ADB MERE T O -/ D FHTI < HDM-4 DFERAAEESNDZENDHD) .

111



. HAMICRBREFRICHERSNTLSELY I 7 ELTIE, UTDLDOAH S,
e CUBE
e Visum
¢ EMME
e TransCAD
e SATURN
o JICA-STRADA

INLDYIRIZTIFLT, —RNICEEFRICHELRLU T OBEEEEEL TS,
o GUIEHEEIL Y IRBE DT 1\ RIZL D ERRMITIRIE
o HWEES ST ERREHEEDET IV E TN EDGOETETH
o JEEETEBEMEET LODBELEETH
o AHZEES GEITIL—h - BITHEEEET NSV OVNED)
o GIS LDEEFET-(THE

Ff=. —EDY T+ T (CUBE, Visum %.E) [EAIERY IO 7 EBEAH SN IYLIEHERES BINEAT 5
CET B S aL—ay (49032 —230) O MFIRET IILEDEHEL E A RIREE STV,

(1) CUBE

KED citiblas $1AEAF - R5EE1ToTHY. FftlE CUBE ZERALI-a Y ILAURERBITO TS,
CUBE [FAA1 AR THEIFLHET ZHRm7 T DA—HILA YAV THRFIASh TS,

2017 £E3R7E, CUBE ME&#H/\—2avld 643 THY . ARG ERE FRIZ1T51-6H D CUBE BASE
D, BIMEADDBELIRREEEL L TIREDET ILE{TIT26H D Cube Voyager, A/ XOEWHII 22
L—32%4T5 Cube Avenue, ¥A/49 0L 2aL—32%4T5 Cube Dynasim, T#F|FHET /LD Cube
Land. EMEZEFH%1TS Cube Cargo. OD ZHESHT S Cube Analyst Eh3dr 5, £1-. BH5 PC EITF—
APETILOEEEISIR LTITS5128 D Cube Cloud DH—E RLFESN TS,

CUBE M EGHHAEL TIL, L FIA TR AL MEREEE SN AERE LD T —RIZ DN TEETFHI
ERBITITASHILE. GU ET—EDETINETO—Fr—MER TRRIE ., ETILOSETILAT—R
DPYRYFARIIRETEEILEELHITOoND BH. ETILEREIRVVTCANTERET %,

(2) Visum

HED PTV #ABAFE- BRFEL TLVS Visum DEFI/ \—3v (& 17 THY . FARISEEIE A 3@
BEfAEHEIILFE—FINIYTET L=z 7)o DETIVE, V22— 30R—X
DENRIEESD Visum ~DIEAAHZEDHERENBIISN B2 E | FHERZIVIA D ITHN TV, F=.
BHOT—REERFETEETOTIABDOEETFAD LEETICELRHTHD.

Visum DFHHELTIE, FttD~< 490 22L—232Y TR TS Vissim EDEHETH B, Vissim (£
49022 L—2 a3V BB TIIHAMICERINA TEY .. A —b 1D HEP A EXEBFIHOBERGE
HA[RETH Do

(3) EMME
EMME [ZH0ED INRO AERFET 5V I+ 7 THY. &/ \—2a> D 43 Tl KBRYET—IDK

112



BIL—MEEERZET DU FVARRIAU BFIZLELANILDORIEEEN )y T O RS < ino =B
&R E=E T 5 Space-Time Traffic Assignment FEDERESRILIZINZ . Mo VMRS Dt EREEEE
DV I+ 7 BARDRE LA ESN TV,

EMME (E—RREVGIUERREHEE RIS BEGHAEZ £ THREL THY . FISHHERRDO AR vET )Y
TEED R EFERBFOFIEMAEBINTLVD,

(4) TransCAD

KETHFIMNTZ TransCAD (& GIS A—XDFETFRIV I I 7 THY., COT-OBIED GIS #fist
T—ANLFREFRHETILADT—FAN, FEEEBOEREL Tz GIS R—RDT—EDREILZHIC
BATULS, O, EMOFRETFRICHEREED AT, EBET) 7RI — DA EMiREE TR
RAOMAELEIEL TS,

(5) SATURN

RETREFESNT- SATURN [FEICEKEEEEAHET SETHRASNAEDNHDV I IIT THS,
SATURN [FHBERIIZIE 5 DDED 2—ILHDAY | ARV I —IIT13—TdHS PMAKE, Rk —
JFTvIDI=H@® SATNET, OD RDIHEDNT=HD MX, Bee2aL—a %175 SATALL, Bendd
RRTRD PIX THEEEN TS,

CDEAMEREIZINZ T, SATURN DEEDERE GIS 74— VR TR TS D= D SatView, 3=
ROESHIEHANI—FE4RKT 5 SatCoder EMEMY IV T HEH D,

SATURN D¥FEELTIE. REFARATDOFLITIDORSVESHEARXO A - ZELEE
SATURN LTI IENTEARERD I IaL—astgeh Z#Fon b,

(6) JICA-STRADA

JICA-STRADA (&, JICA 7O UM TCOFERET—IN—RDEHILEBMIZ 1993 EMSFHIFER
F. BIZEE (BREA. EBHE) . REa Y ILAU NI &SRS ERDICRFEA thH SN, 1997 &
MNO—HRICERSEABRIAS =, ATACIHMARIZHE ITEaU Y ILAUFERIRESR(ICHETE JICA-
STRADA RO ERELTCEETFAV Iz 7EHRBILTHILICKY . RBFEFAT—2T74—
2yrOFE—EL. VIr T DEVICERT HFEFRTFE ST EEROZEDEN TS fER%
B9 HIENTELHE RN, T, B LOF ST DL THIE#EN BT,

REIXBER ST ERGE - Y R— 2T THEY . &/ \—av(d 40 Lo TLVS, STRADA @
ML TIE, BEENED 21— ILE{ERIDY IR 7) Nt/ —STHY . FED 21— ILTERE
NBTINTIRIZAINEMDED 21— L DAV TINT7ALILELTSRT B ETH D, £, £HEIND
BT =207 I T T =2 DV T T EELY NAF) K T AN D ST F X
BRTHE=D. MDEEFEV I ITT O GIS ~DT—RHREIZH =Y/ 1 F)T7AILHSTF RS
RIS S DILEN L,

tDFEFR IR 7ELEL T EHOFETFRL FUADOLEAS GIS [CEIGHERYNT—Y
T—EDERATA—I Y OERRE | MEEORIEED RIZHE LTS5 — A, g MDD FEFRIV T
bOIT7DHEEZ 1/10 THHZ LML, EROHEREETIRASIN TS,

RNUF —THAMEREHRM~DET) T DFER. STRADA DEIFDED 12— /L D EH - HERERIL
[FZEZTEST . AAEFHIRET S LFAET ILEDEEZRBD/NN—230 7y T TRIET 5L
DIRETENTIVD, SO RFIDFETFAERICEDE, ER. #asa b CHEREEED BN TH

113



NBETENFRINIMDZERTEF R Ib 7 ELB LGS VI IITDARYY LDOESIE
KT HIENTFEIND,

STRADA (&, 2R aF LG —EDNRBFE FRIICLELGHEEZRREL THEY . F-LLEAMHEERT
HEEM D RBFRETRDFELEES-ODEMBEED - DY—)LEL TERANERFTES,

(1) ABM BYIb+x7

WE. 7 A HOHHETERELHEA TS ABM DEHRETILELTIE, LTFD4DhH 5, il
HRFETHRBERIN-ET LBV ONEET S, EHLEET IVEE TERLIZIEESTLVALY,

e ActivitySim: Ben Stabler XU Joel Freedman |Z&BF%, V7 —(BEEZHTHSIFOTLAETHD—
BEOR)yTFI—2)ER—RIZL, SFTELELNBHEELEET )L,

e DaySim: John Bowman KU RSG $#tICkYURHF, HUT A ML TSN . ZRIEHET—42 0 KR
[ZHEFIT, ERTEDTBEAEAND RNTNOT U, FAUADM, Tox—9 (@R N—42)
TOEREELH D, ELETIE. PEQILRTHNOFE T EESALETETHIE ABM (25817
St AFEIZ DaySim DERAMEHALNT-HY FHERHD AODFERNKRE T, #&FHDaySim [ERESI,
PTV #1D VISEM(Z VT AE T4/ \3—UIZEDKERHET V) IZEBINBELH D

o CT-RAMP: Peter Vovsha [Z&YBAS, B BRDHEERREERLIZET L. 1XAFTIL(TIL
YL L) TOBERAEENHD

e TourCast: Cambridge Systematics $1H B

—7.3—08Y/\TlE. MATSIm LFEENDZIT -z (ERRUVEER) R—XD ABM HY Kay
Axhausen BIZ&H>TRFESN., VA NIV AR ITRILLPRA ZADFEET., SHITARZIIL(TIL
TED) P UAR—ILTERIN TS, 48, BFEEETE. WEDETAEHELAILTD ABM D
BEFASRAEIEARL,

INFETORFEHEHEDSS . ABM [CEEHZ 5N A0, M)y TREESD, £, #HENMEDORE
TILDZEPEETT, FYRT—IEM DV TIIEEFER DR VT — 0 LI MU RERDEETH D,
TERDIZBEE TR TEDS5, 7 AJATIE TransCAD 42 CUBE DFIFHEHE %<, VISUM 4> EMME 0D
FALHDH. WTHDOVYIFIITIZENTE, Ry T—IERSOFER(LOS T—43)& ABM DO#ER (0D
) EEREICHAAA | RRYIRLETEN TEHLILEEN ATHETHAND T, ABM FIRIZH=>TDOXR
BEETFE 7 ORI CIXFH R, 78, VISUM [Z1E, AHLBDHZIREZ DFF RIS
bSO OYRRAA T av ARABIN TV, =, TransCAD % & | kg btEE<//AT—4
(PopGen)DTAY S LDAAAFEN - DEFHET S,

44 ZEAEREDAFE

3EITBLTIE, TOTAETAF AT —EREADS)H PT SAEDRERTH AN v T DiRNPEIZEE(C
EDTEMLITKNELVDIFREE ARL . M D HTFHER B D BRCRREMZEL. Ny TR BRI RS
1% FEAOETEFIRA D ENTESAICHELT, REEIZHITS JICA DXERENREEN
FTCLYRRTESAEEMEN DS mEBHELMIZLT=,

AEIZHTIE., FEREREEIZS TAEFTETACH N TROONSEELTUTD 3 DDAIZER
LT=

o BHRTHAFTIVIICELT DEEFRXORETER LUV TNLDIERGHRITTE LD,

114



o TNITHIGLT= TDM ZIELHET D BB AD GBI TEN ZBE H\ T DR R IR SBIERDFEE FERIC
RELBRGLFIAZTHES 5 EMNTEDD,
o BRSOV TERBAREA RO N BRI EN T HIRHIIC T EIZFRBATESDD

ZOLT, FABELYVLFATOLADOZEHICEREEV THALERT -0 ORERETFRF
FHEL T IERDEAET LD OIEEFET ILADBITHEELLEZRLT=,

RBRETFEELTO ADS FRBFEFAFEELTOIEET L. TOHTHHEHZ ABM ETTRERAN
MOEL Y, ABM BIRIE PT SREN O LEET 5 LIETE S, ADS TITHFEHEALE D BRAOKRHEIEIL.
ryTROBREDEEFEERBITBIDBERIEE LA DENTEDRAT, HBETES ABM DEHE
ARECELL, RIFTEHTECBERNLYHIEKT D, ADS DFRELL TEEELREE~DRIELAKE
WRAEFON DA, SEERSETIILERET HHSET YU TILEL PT SAEICHARTKIBICHEIRTE 51
. 205, BEE~DHNOCEREANGHEENERICTE TSI ELTED, EhE. U TILEEND
ELYBELOT—EDEEERLIZRABREITOICLICEY R GBERAISERTEAZEFAET L
HBETED, VDB YU TNERDTEL T, TOHRRTHM) Y ITHKIBIZIRIT TV B D THNIE
ERELTOFERVFETFRDEIF AR ETLTLED,

F- ARE LEICSVTI VY ROBERT N AFTELNVT—R0H 510 REITIECTHTE
RAOOT—REFH DI —AREOER T S EL CREBEFREEENET LT, BIENLEET
IWEERT BT ENTED,

115



BHH5E WAEAMRUBHA=—XIZELI-RERE-FETAFEDRRE

AETIE., FTHHOBBAERBICGL-h=—X | LU BERARRRRAE - FEFRIFEC DL
T XERE. AEFE. BET 2. SHITFEFRETIL. BREYIMNIDVTOBDEENA—DF
Y fELVTM/P RTE, BE MV IOFBBEERE. T4—VEUTARET 4, MBHERILE. BFLURE
T—RDEH-M/P OT YT T—hkBESRRIL) DENENDOBAREICE LB ERBRES S UVRER
BEFAFEOREE—ERTIRTRL. T TN EESNDRRICHTEHEHEIC. hDHREICEAT
EHNBEEHL CTERMIZESET 5, VDT M/P REICDLTIE, M/P REAFIEIFET L PT AESEHS
EREHEDIZEE M/P #FHLERET DIHEIT. T—PEVTARATAZDOVWTIEHENKIIEA T
SDIGELRERRBREFLBERIRENNSWNEEIZ. T TN KBIL CRERE - FEFRFEICHRDIR
ENBTFHLT D,

51 #HOHEREERUEABMICKLI-3GERERVEETRFEOEE

FTEHHO RS GL- B h=—X | B CBERAMRERE - FEFAFECOLT, TEHE.
BhET—4., FEFR. SOITFETAET L. HEYINIDOWTOBLOEIEA A—T% B 5.1 1ITRY, #
D RIS T BETIZEE TIRA LD &Y CLAHEETOEH#SDESL, EYhIT30EIZR
LTERIE, BULLELGRL LIEEOEMAEAY LEE ZLDEENRET HLLERRTH oY,
AHZBEI BV TEBREHLFEE T IR SERL/ SR RO A RISELN GV E | BHOZRE
AT LDREA - BARODEEVEHRRLIZED TH D, —HRHIIC. RO BEEREICEHST . M/P RE
PTA—PETAREITAF/SNDIFH=—XFEITEIVFHEDTHY. PT HEX® ADS & DEEHIE
FE. LIV RT—AROZORBELTO (KRR BEEFRAETE DERETLRELGLD LGS,
AVEU Y E—IL A T RATOHBRAELHT Ly MNGRERAV SRR E S BRI CBh 53 A3
FEFETHY., FFEFRETILELTE. & LERANFEFUET L OERO RN EE ELT 515
AERE. EEHET LA EARMISERARIAETH D,

Zfth, FEHDEY EBAKRIZHEDH. M/P PRBRAET —FENEHEWELT HETHTIL. FHEE
BT — AN SRBEEOEHIRILDIEN ., A F—R UMK DREPLRT— T+ UL BNV THEL
DEMTEIGREFRITLGEIENH D, FTH, MHDHSEFIMBEVDDEL M/P DRELEHI+H
IR RIS — 8 D MNERE SO B L ISR AN B EL SN BIGAIZIE. EREHET
ILOREEDHEEIN S, TDM 4> TOD #IELHLET HIBERZEPLELIZZOEETEDIZSIZIE. KUEHTH
[CTEICGHBAFEE R CEDTEDREHETIVICLETHENER LTS, T1-. SEEHEREATRIEIZD
WTH, BELGBERLEDEDOAHICHE L TIL, ERSTETIVELFRAL TRENRIET O S LEEELLL
[FREGELTOXENREEEZOND,

LT FYERRIC. M/P RRE. SRV OSRIETHERRE. F/S. RBMHRIE. BLUREBET—2DE
#F-M/P OT7 YT T—h(BETRRIL) DZENENDO B ARG L ERBERAES LUKERE FRIFED
BEIZDONT, R 5.1 ITHRL. B —RIZDOWTOEME REILETRYEELH TS,

116



BAFRGRBAERVFETFAFE

HBHh=—X

i

REFE ETI-YTR

HET—4

ERTERE

B N N =

(ABM)-TiTRRY7h

7o BB HERY -
EEEEREEER JICA STRADA

XEMBEOEEOHDIES
WebZi#,

I e,
P, s vt
i

T2AFHRRE
OO0 OO encaemnr-s
D mEREe
L s
D E N anaras

XEVHRAT—ANRAFFARELRE

S aos
HHE B

KIREPTRE

XEFEDHLODRALELIBS

lower

117

FRAFEDERAA—D

HE'EE

B51 EhORRERRE SR h—— X R EMARREL 3R



£51 BAHBMICHEC-3ERE:

FEFE-BET—2-ETIILOEE

==

%179,

[EIZFvYTL—avH]

WERE. FHHIUL

JICARRZ - h 8 B BE ERTERE BELETERE ToMEERE BEZH BET—4 EFNL-FREE EEEE .
EHAHCANBEELFHEYY
BAR DML AL R [ (20D ] ot srremae—  en | VEABEAEL DS . AEREEE
FEL T A EE YT 1% B} A RUSAUE. AR SREBATBRE—ABY. | SRR HOREA Y
Ans—7. s | T2 ~REODEA oK —oDBE. AHUEHE R ARy | CRRRER (g
LR EREORRE |2 SODIE. M5 HODAE BT/ BN/ [T BRI L F/S%‘COD%\’D%T}bb\ﬂFﬁéhéT
M/P (#][a]) H% - KIRIEPT + 4 25 E (ADS) [Elokv T —Savm] |BEERREE. SPH | R—RDEE. A A4—Fyk ~JEERET (LRRISERH LA g
® -~ I REah & i CIM= N =5 A =X
B RTE D=0 - RO —USAVHE . ETE|E. RERTERE |/ LAy E—IL/F T4 #a) R BB BORHET LOBAI
TavEERL. DDA ERE &z WRAE. FEHVUE, I%. JICA-STRADAM FI| FAFT 8E.
B S E D EA D CCTVIXSHITSHE |2 Y ABE BB A [y ODEPET LILHEEIZEILT Bl
ERIBEE S LT kY ; DED BUMER - BHALEND,
EAVISEEHERVUE N FEDM/PHETIL~DA |-Eit EiBE=—ZHY) ;ﬂﬁarzrama);ara—c-*»oigm-
M/PEH EBEEEIRT, ADS L\;; oo HiE, LY R, COR B2 |-JEE (RRISERSLAL |30 O e
Efg (+ih-BWHAEL) |[BE) . 5
FEF A+ HuEmER B Ef:%rot#;;m ?Ef”ﬁﬂ’i?&féﬁ FIEIOM/POET )L (Skfor Eif@“fﬁ%@%@;ﬁﬁft e
WA DDA -ADS A—RUSAUBRE, AR BTN ENANE/ AR (B RWRIREIL) |PFoeat) BEEM/ PREABET BB E(C1E, &
ISEEYRMBEEIND BN —ODIAZ., KIFMM |BEERAE. SPH | A—RDHE. 1v8—Hk BORETHEHIRESEITT S
BHALTSREHE |54, BEOHESERA HODIE. FSv/ODHE |&. REARERH |/ LavEUTE—L/A TR EIXATEE,
TNAILRILTHEEEER [EI2F¥)IL—avA] | B WRAE. FEHVUb, =1L, BIEIOM/POETILOFIFEIZ
EHBOEE CBEIER T ZO—USAVRE. ETE COTVIATHIZEBRE |4y 42 @E . B~ i SNTIE, BEOKSR (FHREAK
FEFE0, ERE Ny = ezt PRy Tk, E—FRIFE) ISEE
LTV REDMEENBE,
LZ\%(:FSL‘;'C o = ar — -
ADS+*§E % (sP) I—RUSAVEE. AAR | IUNRECGRRF ¢S ENLBE/E |2 e e, |FERED e e
P e ™ PRECCRE T Y| SIL P EAVIS W G (£ @R AEL) FL—b. E—REFE) SBALTNS
S ) BN —ODFHZE. KM | TL—>as ., BEE| A—RDRE. (L 5—Fvk e
7 SFODIAZE. FSvYODIAE |BEER). XEAK |/PavELTE—IL/FT4R b b o DB RSB
[ElzFv)TIL—avA] (BERECTEROY |(BRRZE Y RERERAAY |y ey N w%ma&:u:ﬁ B
ADS+:E;JJJ_—T—:J'J§+%§EEH§<SP) RY)—UTAURE. ETE|YELGTE)S N R S oTAE -
EAE IRl
SRR GEEE . S, R E A RO
B DI —DEUT1ER FEHYUR, COTVAASE % FEEHREFOI/OED
HyS RELE BEOR 22 RxaRBAGERRL BS | ETRERE S & BB MACTRL R (BT TqoavzaL—vay  |RUISEPESH RANETAEE
25, RrREEED) A (R BEHODHEA) BROFBOBELEESND,
B B IR WEIZIECTHUN—TL—RE
DEEFHOE A RDD |mip: EBR A (/0032 BUEM/PREA ST ZIEBL TG
Fs(REAREE | i AN AI5E é%—%giggm] ﬁl/ﬁéZ)aM//g)agﬁ;%)‘;w\om IV AeREssy Je=sde 23@%@9 iﬁﬁ%ﬁﬁf’%
x%-‘—ixﬁ BEGLBERE e ESODAER AR STLINENAVEE/ME | Jm 42 DR, g2 |V 17P¥3b—2aY e ety T b T
RRBEES0) HRRBEADS) | |J T I TVBE AXR READTE, A5 HI | e (Lo A e NPAElpnAR
E2R—ODHZ. KIFHH —ADHE, Efg (+ - BRI B L) %) ISBELTV LD EENBE,
SBODHE. FS5vHODIE /avEVTE—IL/F T4 R
= S (1= T Lo ] HRARE, %EEJW?/;, R AT/ /0 22
EET:.J‘]EEEHLHADS+:E2111E%HF] ERE il i - e °
ky
=
_ BEIZHLT MBI PO oo Sttt MEOM/POET I
[3(=OD# =] . HIEEEH THNIETNER
TODI= 5% BAMD LA AOS+HHE 6P B PR A—RUSAUHE. ARE S TV R | MEER (L RIRIRE ) EAMIHRE b & DB T
S (TOM. Topss) | CTOMPHBRERE, 1 #aF—ODRE, AN EERERA. xx | T 00 1T OBRETO IR % E R L 3E1T
* : BB ERE DRI HODIE. FSvIODHE |AXAERHAE BOFANDET, FEHFET LIS

ZHTiR.

B = g p= CCTVAAZEIZ L BIRE U REE., BRSO -
S AU ELINE + MEE (5P prhiad bttt i1 T |t
o _ WEIZHLT
FIZHERITHT, C/PHE - = " q . 3 o
WA ESTBT 40T YT [EI=oDi#5E ] N o NI OH I BTHAE, B
FROSEOEELES A—RUSAVERE., B#R BT/ TINA LR/ FEOMPOEFIL~DA ULARILTHA,
BT —AEHM/PD Tziom%%w_mt ADS BIUR—ODIE . KIFHEHE R—ROPE, As—Fok T om g [EEOIEEE (CPOBLIC |HHTFLORAOHDHEICE,
FyTTF—h(BehimiE) |22 " : ZODEHE. F5v/ODHE /oaVE VT E—IL/ATAR | 2B > CORS BIE L2 JICA-STRADASFI FI AT BE,

F—RETIEHFEDREN
BbEXIET R %

==

172,

[EIZFvYTL—avH]
RO)=USAVRE . EITE

ERE

HREAE

B (i -2YF AL

HITORFEERFTHBE O Y ILEY
reDEHELLE,

X1 EBRBRAEBL . FEFAETILBRICFARDAE,

X2 HRARLT. AREBHED—

BRI o1&,

X3 BEEEREE. EUVRAELAFRADISEE . EHE - BR2EICET AMEHBRILVIEEIZETE,
¥4 AR—2IN/AVEL T E— I/ T4 AHERAEE. FEEFETILOEEESEEIC,

X5 BEELLITHR2-3ELUNICERRDAETERRINTEY. &

EFBEEOH1,0005 T L EINETELHERE,

’Eﬂ)Fﬁ%ﬁ?ﬁ\&(fh(ié;ﬁﬂé@ﬁ%ﬁﬁli%%ﬁb\o

118




52 RREI—TS5UM/PYKFE

#H3E M/P REDE-SEMIE. BRORBGARMERT ZETTHIVIE ) T1EEH D —A.
EHARIC X BT L3O BRED FFRE R D L2 B, EARMIZIE. IREDEH O BN R EEHEL HER
OIEEEARIE - LT, BEERED:=OITFEE - EDas 25l . h oL LEE  SHEDE~NDEE
ZRPRICEHE- AL LT AU DS BBHERUVEXEBEAEZIRRT 5D TH D,

M/P KEIZDULTIE. M/P REMNFIEIE 1L PT REEHNEERERDIBZEL. M/P #BHUEKRET 515
BIZTKBILT, ZERE - FEFAFEZFIRIRENBTEUTICEERT 5,

521  M/PREMNFIEIE L PT AEEHIEERERDISES
M/P EREHLHEIDIZED M. M/P KEDEBFETH o= PT HEEHEE (B 10 FEBZ) XEH
THRET 2O EHLEELHEHINDIHGAMN. ThITKRYET S, 46, 0F PT ARSI EESLTLTE
FVOFIDT—EAR—RDBAFTEREMGEE O, FET 2O EICHLHIZMENHLEHEED. ThIZE
95,

1) ERZERE

FEFRHETIILOBEIIRARLGLERTEREONBE. BFEOA LGS T F—HGEI DL
FEINM/P KERE F/S FITHASNIGETELT —IN—RELTEMITAET—2HERSN
BHIENEEINDLEDEHT, —ENEREELHERLIZIRR OD KON LEGZIGENHD. —H
T. 0D RIFFHIZEILT 5=, TLAPED EL OD ROFHFEEESE-LMEESHHY, FD2DI2
nFrehd,

o —EDEHEEEMERULIROD ROERMLERISES: KFEPTHRE. RUHE (M)yTL—

ME&IE - 2 F) & & L T ADS (500~1,000 AH> 7 ILFEE)

*  OD ROEHZEEBHLIE-LMES: ADS(ERMHHEAOHEBRICEESH 5000 HEFEH T ILIZE)
RUBELBZRE (DR — T EIZ 100~400 tHgH T )VIRE, v /0T —24ER
(Population Synthesis)& &3 5EH T ILE 1%FEE)

BH. AIEDZEEDOKFE PT SAEICOVTIE, TREHHERRFAENFSIE () |(BLREE
i - M R B AR TEERE T BEEE. Fk 19 £ 9 B)ITKY. A73)—8IZEll- PT SFED
YT IWERR) RO TIVBOEERXIIRFEIN TS, TRTOY—2HBLE 0D R7HEL
FIYTHEWNSEHR TH D REBET IRENH D, HELI- YU TILEIELIELIEERERD LMD
Y, EEOREEELERBL . THRAEPREEHERT HIENLEELL, F=. YU TIVBEREIZHT->
Tl 4 EITERELBYFAED BAEEREITEEL. BRRE EEICH 1T REER EOBEREREX
TEAMITRET DR ELNH D,

RSD(A) = K{/(ZK—1)- (1 —=7)/r/N

ZCT.
RSD(A): #Ex1ERZE (BAD PT FHEICHEULINTIL 20%LUT) .
K: {EXBREL ((SREREE 95%MDEF 1.96) .
N: BEROXRES(ERIOEZRHELYSHUEAOZEHETL . ERREAZFERCI-ELD).
ZK: 7 73")—$(0D R7E&H HUMEIERT — #ix BN BRI FEDFENE) .

% OD RTHNIL OD R7H, V-V CEDRERFETHNITERS -

119



r YUTILE
F- REQZEDEHMBEFREIIOVTIL, Rib T HLEBET —2ELTOAOE Y RAEE)-
BEREESCERELNLETAFTESSAICE, ALV Y RAOERTESEF X —VFTHET
E5-OEHEFREEERLESTLRLY,

2) BEEVLEXERE
HEEOERELSN EELELGEREE. UTOESYT, EIZ 0D ROMTERRIZFEHNIED
L EICEEFHETILOX Y IL—arRIcEbndL 0021 25 TN b,
e FICOD#5ERA: a—RUSAUERE., AH3GEDF—O0D FiE. KIFIEMSR OD #i&. vY 0D
o FEITHxYINIL—avA: RVV—USAVRE., EITRERE

3 EOMIGERE

Z0fts, AKRIZISC TUT DO RBRENDEELS,

o HEFEEFE: HEAR-ROHKELFEELITET 502, BDED BEEN) v TDF
ASPEAC OD ZEAAL. EVDENZEH 1T HEIERM R ACEIERELED TOM FERDIRETDERE
T—RET B

*  SPERE: TOMEROHRAHBIRILLE | TR TIXFoN G KR TORBFERERIC
BLTHAER. fIZ[EREHY H3HLER OB THD LR ELIEEL . SBEFRERE
TILGEEITIERFET /L) DBEOREHREDHEEICALD, AHTEY —E RBEEHED K
EOAHTBHEBERDIRE OB/ T 21 ERAT 5.

© RERRBERE: FEXRERIIKITIEROERELLELRERBETL. DBEEAE
(BB AT LDOWEREE) DRELTFAA —/N\—FEEOMERDREHZALS, £-77F
AA—N—DBBITIFEIZIL, BEADATINT—2ET S,

4 FREFER

ERZBREOFEFRICOVTIE, (EEDHEA—RDREDM. T/ \AILIRR (T LY ZHFof=
AEENBFRERICEERANT D75EAHY | #ihD B B R R TR LRSI T
L3, HARITEAFEBFRBOECHRT L —TNEARMICRAFKLI-Y I I 7 THEH—_1Y
Ja—2av |IETZDOREKTHY, BRI 70 »ELLE~DOFIREENHD. F1-. FAFE ELEOEHIZEST
ARERXBEREDHAEFHRTIL. BATHEASND I OLZEEBEEEAKSE (FST7100hDY
A=) &, R EEFA OEMIGSERTITRENKELV -0, AEEDOEFA L HBEDFEEHAIA
FiRTH B, =1L, CCTV WATHEDE TAEHRIZ L HFEEHRITRIRETH B.

F- WEORH LG EFGERT —FEDHRDT=-O . AEMZEH GPS HEER U ILEEZHEHL
F=BEDENAIVHER (R —RI40) 5T EICEY . BERRHEN =)V T IBINERE AL
THEOSMYTRBFENERLSN TLSA, FERBERO T A — T4V ERLTNSIEN
FELL, FHRIC, REOE# L BFSERT — 2 ENHADI=ODRMEFRELT, YavEVTE—
VAT RETOFRIAE., 1059 —FUMNMILDRENEZ SN, ThEHN 1000 REOSHEEREY
VTWERETELRERENBESND,

5 BhET—4
OD ROMEARVEEFETIILOBEI INELLLEET—4(E, UTDOEBYTHB,

120



o AOtEVYRT—H: KiH(MEEHEH T IIVBEOBEXKEMTY —oR—ROEHT—
ATHLRUW, PT BT —2DILKFRHROFEE®L., V-V iF R ADDHEEHIWEATH S, —A.
EERETET LVEEDGZAICF, #HIM/O0T —2BEOEHLL TAR LY RADERN A
THb.

o EBRAUANVMNIT—4: BRI IER. ER. EREL REIKRGE OERIERE ST ERA
URVMN)TRIE RBEETFAETIVICHERSNSERRA YT —VEROERERLEL T
BTHD, oI, ERERKROMERLZEIZHLANT. M/P REDT-HDEREER LD,

6) ETI/I-FllIFE

RBBEFRETIVIIONTIE, —EDEHEEEHRLI-ZR OD ROERMNLEGGHE L, £5TH
LEELIZRTEND, —EDEEEERERLI-IER OD RO BN BHEDIGSEIZIX, KM PT AER
VR (M) YT L—MEE-HER) HELELTD ADS AEREINDD T, EHETILEILEEHET
AN DETIVHIBENAIRETH D, EYD TR EERINFEFAET L OEROEAHEEE ELELT
WBIFE. Tzl M/P OB ERRO L HISED A 7T wA ET TDM EREERD=—XFF
EZNIFETFES>TUWVENWERESNDIGEECIE, #EREBY DT (UERFEHEED) ETILAHERESN D,
Z DRI, EFBERD Y — /)L EL THILEIZHEEEL X771 ) JICA-STRADA DERAEL TLVA,

—A. LRICZABLGWNGEICIE, TOTAETAN—RMEEFAET ILABWEEDT-IEEETETIL
DHEEEIN D, Ff-. —EDISHEELTERLI-IRT OD KON B ETHLMESIZEH. ABMEED
IR ET ILOBEN RSN D H2FFKRORGELBLEESN . FEFAUET L LHEEIC
FLTBIED D, RO BLET ILOER- BENEFENS,

522 M/PEEFHTHHE
M/P SREMNBRZ—EIB LFET, M ORIEID M/P REDEEFRAETH o1 PT HEFHIEE (B4 10 £
LR EESN TS0, AET—IPFEFAET LD EFHLH IIEERRELHIFISNSHEEM. T
12532489 %, BEFRAETILESOIRAET —F—XDBAFINTNDIENRHREL LD, EFE PT SAE
ENEHBINTOTEF DT ILDT—ER—ZANAF TERVEE L AET—HOEICHLH I RHIRE

HHEHEEICIE. 521 25K,

1) EEOEAE
FETAET L OBEICRAREGHERTBFAELL T, FIEO PT HET—24° OD REEHT
BHTEERMRIC. EARMIZ ADS (BPiHEIAEBRICEH KL 5D 5000 tHHH TIVIRE) DA LD, 1=
L. EEEHET IV EITIIGE T, BEEFEY —VFTHETEARHDO AOEU Y ROEZET—2H
FoNGUVGEIZE, HERAELL CEERFRE FiMAEH SRR T — 2O T BESN Lt
BTl —2 T &I 100~400 HEFFZE) DEMEEHET S,

2) BEELEXRERE
HEEOERELSN BB ELSGERAEE. UTOESYT, EIZ 0D ROMTERRIZEHNIED
ECEICEEFAETLOX Y IL—2avRITEDN DO D2 Tond, GE . EffIH
F= o TULBEITEESIN-REN S DFBFHCBESNHEREHFER TER (CHEMEELIINT 5,
e FIZ OD #5A: REIHLTI—FUSA/UHRE. AHETF—O0D A&, KiREMHEE oD 3
&, >y oD SE

121



. EHTEUTL—LavR: ROU-USAVHE. BTRERE

3 EDIISEE

Z DAt WRIZISCTUTORBRENDELGD,

o HEFEEHE: HEAR-ROHHBECLREELITET 5D, HDED BEEN) v T DF
AHRPEP OD ZIREL. HAOENH T DEERNROCEHERELLED TOM FERDRETDEHE
T—R3ET B

* SPERE: TOMERCHRAHZBIRIFLLE | TRAN TIXFONEL VKR TOREFEERIC
BLTRARR. IR TREICHT HINEB OB THNRLGELILEL . TBTFRERE
TIL(BEEIERSET L) OBECRREMEDHEICALS, ARTEY —E ARESHED R
EO/HLEHEBERDIRE DIFED/ Ny I T—2IZHLERT S,

c RERARBERE: FEXRERIIHITIEROEELLELRERBITETL., ZBEEAEK
BB AT LOWERTEF) DRELTFAA—/N\—FEZBROVEMDREI AL, F-775
AT —N\—DRBEIGIFRICI BEADIVTINT—EET B,

4 FEFHR

EOEREDFAEFRICOVTIL. (ERDER—RDFED M., E/ M ILIHR(ZTLyR) EHof-
REENEFREZICEBRANTIHENHY . FHO AR CBRGHER TR A(ERSN T
W5, HREIBITRARBERBOECOMES IL—T N ERMICEARELIZY IOz 7 THRH—RAY
Ja—av IFFDRETHY. BRI 70 sEUE~DOFBAEENH D, £1-. BFE LEO&HIZHS T
ARERRBEREDOREFETIE. BRATHEAINS S S BERBEF AR (FST71v 000V
A=) &, & LEHE OB ERTIERENKEL O, FAEEOEAIZLSEEDFEIFHAMN
ERTHD, 1=1=L. CCTV hWASZHEDE TAEHRI LB FEEHAILATEETH S,

F-. WEDOES T SFEEBT —4Z0OMHRNDT=H. FEXNZEH GPS #HEeR U IEEEEHL
F=EEDE/NA VRS (RY—RT42) EHEFL BT EIZRY BB M) v T ZBNE#RE A FIL T
LSRN Y TREFENERMESNTLDS ., FiBEBE RO T AT — I+ N ERLTVAIENE
FLLY BRI, REDEH T SFRERT — Y EDERDI-ODAEFERLLT, PavEVTE—)L-
FILRETOHBRAE. 1V F3—RVNMEBFRENEBZ LN, ThET N 1,000 BEOSHEFERBY T
IVEIETEHRERENEEIND,

5 BHET—4

OD ROHETRUEEFRET ILOBRICHELLHHET AL LTOESYTHS,

o HIEID M/P FABICEITHETILADANE: FIEIOFEFRETIVILEST (TR T
IVTHTEEBZBNDIGE . ETILICANIINTLSREMT — RO B SBFIEE (T4
HH PTREOEEST N, HET ARVFEFHET ILEHOR—RELTUATH D,

o ANOEVHYRT—A2: KiH(MEEFEHET BT IVBEOBE(IBMTY —RA—XOEHT—
ATHLRUL, JEEFHETIIVIBEDGSICE., BENEFEY —VFTHETETARIDOAOEY
Y RDEET—IDWNELLED,

*  CDR(Call Detail Record: #HEaaNIE R T —4) %° WiFi-Bluetooth i RZFMD MAC 7FLRBE
T—4I&. TR OD ROMBIE PG ER RO ELEDIFIATES T —2EL THDE
BUY 452, B OD REAN—R ELI- TR ER O Sl S HEL L BAI5S . TR OD RDFE

122



EmEANEFELL CDR T—AFLBED PT AET—HEESHNITERTHETHR OD XD

EHHEIRETH Do

s BEEHRT 4 WRERVBEGERETHNILHIE M/P KERR) OEEEGELLERT 5L
&Y - EYMFRADOERICZEEL . BIEID PT RET &R CHSEFRISEE AT 51=0IC
WELED,

6 ETIL-FRIFE

RBEBFEEFAETILIZOWLTIE, 7| M/P IZHIT5KIFHE PT SAET—2DOFIRLAIEET. HhD4(E
DERZERFEELLTD ADS 1) DD T, EEHET IV FITIEETET VAN DET ILLEEI AIFET
Hd. EYDOITE EERINFETFTRET ILOERORIITFEEZ ELEL TLSIHEE O, F-[E M/P ORAE
DEBROAHILED A IFZEENET TOM EREHERO=——XFFELZTNIFERFOTLVELERE
EINDIGAIZIE. HEEEBYDEST (ERFEHED ETILAHERINS, TOBIZ(E. §IE M/P IZH1T
BKIFUE PT AET—42IZ. SEID ADS KUKV TL—DIBEM SN =EetHT—2%ERT 5L
1%, £z, BHTHEERD Y—ILEL THILEIZHIEAEL AT LY JICA-STRADA DERAMEL TLVD,

—A. LRISZABLGWNEEICIE, TOTAETAN—RMEEFAET ILABWEEDHT-IEEETETIL
HHERIN D, HREFKRO RRE T LEBEINHIGEICET. FEFUET IV LBRICEILTHIL
o HEODBVNETILOIER- BN EEND,

53 TRV IOSEIREHEEE

M DS ERIEREL T FETRITTHAURRERBIE DBV I3 E R ) AR

BLEINDGE. BEOEEEER T/ N\ILAILTOAEZERELHHOEEOCEBEIBLTTETIDD
Thbd. LEAEPCEETF AT G 7B REEFBFLITTITUL., #GELENSHEE 7Y T T—RL T
KT &Iz,

1) EHNTERE

HEROEREICTOUVTIE, BEF M/P SIEMFEL (B3 10 FLR) A ORERET 2 —APFE
FHETILOBAFARETENLDOEFHLH HIEEARELHITSNSIES L. T THRLMEEIZKAISN S,

BIEDSSIZIE, EETEREELTE, FIEID PT HET—421 OD REFHTHELRHRIZ, &
B2 ADS (FRMFIAECIRE B EUZH & 5HH1 5000 tHHH U TILVIZE) DA LD, 1120, IEEETETIL
ZITOHE T, BEEFEY —VFTHETEARIDODAO LU Y ROEET—20MFoNELEEIC
(X, HRAELL CEMBEFAE IR ERSBET 20O TN BRSNS HgTIEY — 2
(2 100~400 HF2E) DEMEHLET S,

HEDIZEIZIL. ADS (HTHHEIE BHI 5 K 5H35,000 HHH T ILIZE) RUGEEEFTE (5
MR —> T &I 100~400 HEH L T ILIEE, HE< 10T —24EB(Population Synthesis)x&E Y
BEHUTIVE ANEE) DEREHRES D, 48, R H0ERET —2LLTOAQE Y RHMEE
LANWETAFTELHRICE, AU Y ADERTESEFE —VF THE TS H-OBMEE
FEIEEELESTERLY,

2 ERLEERE
EFERELONBELELEREE. LTOESY T, IZ OD ROMHTARIEHLNLHLED
& EICFEFAETILOFY)TL—Lav AICEDN DL DD 2B oD, 186 EHEIZH

123



F= o TULBEITEEIN-REN S DOBBFHCBESINHERERFER TER (CHEMEEFIINT 5,
o FICOD#5EA: a—RUSAUERE., AH3EDF—O0D FiE. KIFIEME: OD #i&. bvY 0D
o FITFVVIL—arvh: RYI—FAUHE. ETERERE

3 ZTOMZERE

Z0M, KRIZIEC TUTORBRENDELL D,

o  EIEFRERE: HBEAR—IXOHHBRELFTEELICET 5L, DD BEEN ) v T DF
AEhEO 0D FIAEL. HADEHIH (T HHEXRAOHBERELLED TOM HERORETO A
T—HET B,

e SPEIE: TDM MERCHFIRAHIERGF L | BN TIEBONELMKR TOEFEEIRIC
AL THAER. fIZ LR 2L ERORBTEDO LR EFEEL . REFEERE
T GERIFIEERETET L) OBECRREIMEDHEIZALS, AHEY —E AWEEDER
EOANHTBHEBERDIZSE OB/ NI T—RIZHERT 5,

s REAXEERE: FEXREAITHITEHEROEELBELRE SENETL., SEEEAE
(EBLRTLDHEHESE) DEEOCTSAA—N\—E2BOVEMORFIZHANS, £-75
AF—N—DBERIGEIZE. SE DIV TINT—42EF 5,

4 FEFR

ERTBERBEDORABFERISOVTIE, FERDER—RDABDM. B/ \MILIHR(FT L) EHol-
REENEFRERICERANT DHELDY . #thO BRI BRG R TR AR SN T
W5, HRRITRAREFRBOECHEY IL—TH EARMICRARLI-D)—V IO T7 THA H—~1
V) 1—23v |IFZFDRETHY. BRI 70 vELE~DOFAEENH D, F1=. FEFE LEDOEHIZEH
[T5RERBEREDREFETIE. BATERSINS LG BERBEFASRE (M5 T190ho0
A=) (E., F EERFEOEMHEOERTITBRENKENO ., AEEOEAIZLLBEDFEETAMN
FRTHD, 1=1ZL. CCTV WATHEDE TAHEHRI K HFBFHAIX ATEETH D,

F-. WEORHLEFEERT —2FDHRDT=-O . AEXNRED GPS HEERUINLRETEEBEL
=BBDE/N\A LR (RY—R74+2) EE5 5T EICRY BERE SN M)y T BiERE AL T
LN Y TRBEFENERMESN TLDD ., FiEEEERH T AT — I+ N ERLTVAIENE
FLULY, FFRIC, IREDO RS SFEEBT —2ZE0HRO-ODRHEFHRELT, PavEL T E—IL-
AT RAETOHBREE. 13— YNIKDAENBZ LN, TIEN 1,000 FBEOSFHFERYT
IWERETELHRERENEEIND,

5 BE&ET—%2
OD RO RUVFEEFAET L OBEIDELGZLEET—2Z DL TIE, BifF M/P RELFEL
(#4210 FLR) | M ORERAET —F— A OFEFRET LB AFRAIRECTENODEFHLH HIZEA]
LTSN BIEA L. O THRMERICKAIENS,
AEDSEICVELEET—2(X. UTOLHYT. BERERAET 22— OFEFAETILD
BHFE BT,
o HIEID M/P REICETHETILADANE: FIEOFEFAET VIS (LR ET
ILTHOT2EEZBNED. BT IVICATINTUVDIGEMEHTY — RO B HSBFIBE (T4

124



5. PTREOEKAT— M., BET ARV FEFAETILEHFOA—RELTRETH D,

o AOEVHRT—A: KiH(HEFEHED T LEEOISEE BT — 0 R—ADEKHT—
ATHLRUL, JEEFHETIIVIBEDGSIZIE, BEEFEY —VFTHE TS ARFOAO LY
Y ADBEET—2HLELELD,

*  CDR(Call Detail Record: #HEaENIE R RT —4) %° WiFi-Bluetooth I REFMD MAC 7FLREBE
T—AI%. iR OD RO ECHGHIE B RO EILZED T FIATE ST —2ELTHDHE
BUY 452, B OD REAN—R ELI- TR FER O Sl S HEL L BAI5E . TR OD RODFE
EmEMNEFELL CDR T—RELBED PT BT —FEEEMITERT 5L THIR OD &D
B EARETH D,

o  REERT—Y: WRRVBEERETHNILHIE M/P KR OREESELLET 5L
KU tith- BYFIADOZELZEBEL. fIRO PT AET 4 E I HASEEZE #5201
MBS,

BEDSZEITVLELREET —4E. UTOLERYT. EAMICHROEEFTAET ILOEEE B

ER

o ABtUHRT—E: ERFETIVICEDFEFTRID -0, tHHY/ 0T —AEEDERELL T
AOE Y ROEENLETH S,

o EBAUAVMNT—A: BRI 1BE. ER. B BEKRGE OERIERE ST B’
URNURN)TRIE, REFEFRET IVIERSNSERR YT —VEROERER LTS
BTHD, S5, BIREEKROERLEZHLANT. M/P EED=-O DERERELD,

6) ETI/I-FllIFE

FEFAETILIZONTH, BifF M/P BENFEL (B 10 F£LIA) M ORERET 54—
PEEFRUETILAAFARETENODEFHLHLRERRELHIENDIZE L, TOTHRLMGEE
[ZKAIEN D,

HIEDGZE. HANGERPH TOREFAZBIET -0, RO FEFRET LOBEHEERE
L. & ETIVELEFEEFET ILOMNMDET L CEEHERDLE#RT S, 4H. BiE M/P 3
ENHFRET HZEICE., BHAUIFRHEAHEERTEIC. BROFETFAEHLIEESE(ICTLHIL
(XHTRETH D, Ff=. BIEID M/P DETILD/NTGA—2FEZTDFEFATHEICIE. BEDIKR
(CEHREABON) v TL—b, E—FEFE) ISESLTLSEONEELNDETH S,

—AH. BEBEOBEICE. TOTAETAR—RANFEFRET ILABWE EOT-IEEETET ILOHEES
Nd, = HEXEHETOET IVBERVFEFTAEKRA S0, ETIEEIC DOV TIEHHIEE
SEERTIMYRATE | Bl ERIEDREILEZIOND, SHIC HRFFKRO2RGELD
BESNDBHEICE. FEFAET I EBRICEILT LML RO BVETILOER- BEHHNELE
nd,

54 224—CEYTARETAF/S)

F4—UE)TARETAF/S)TIE, ERIGERGER. 8. BF) DI71—CETAZRET 5. 7400

b, BHREE. BREDEE. IREMGEEERELTHHE- 2HETL. BF. SHEEA DEPRTORETA
DEFEAKDOND, F/S [ZDNVTIE RMRHAKIFIEA L TS DGR ERERBRFLEMBIRNNSLMGEE
(2. KBIL TREHE - FETRIF A RIIRENDTZHLET D,

125



541 KBEALISHHARDIGE
KRR ERRAO DN HIGELEE DAV TTNREDIHEEIZE BHELARDETENHET HENE
ZoNBT-8 . M/P KEFDRELEHKHHELADZBRABECFTETANVELLS, TDT-60. B
FEM/PREODERGE | BRI EATE 52 1553 LIFFRLCTH A,

1) ERZERE

EEZEAEITDOULVTIE., BEFE M/P SRELFEL (B 10 FLURN) . M ORERHET —F—RAPFE
FRIETIVDAFARETENLDEHLH HIZEARELHITEN S HEE L, TITHVMGEEIZKAIEN S,

BIEDESIZIE. RS EREELTE, AIEID PT HET—41 OD REFHTHELAHRIC, &
ZHIZ ADS (FRMHIAECIRE B EUZH K 5H1 5000 HHFH U TIVIZE) DA LD, 120, IEEETETIL
EITOHE T, BEBFEY —VETRHETTIRFDAO LU Y RAOEET 4G NENEEIC
(. HRAELL CRENEFIAE FRFRMEHSRET 20T AEESN S MG TIEY — &
[ 100~400 HFFZE) DEMEHLET 5.

HEDZEIZIE., ADS (BITHEOIAE BHITH & 5HV5,000 tHHFH T ILIZE) RUVBEEFHE (5
MRt —> 2 &2 100~400 > T IVIRE,, #4400 T—324R(Population Synthesis)&& B
BEHUTIVE 1NEE) DEREHRES D, 48, BT H0ERET —2LLTOAQE Y RHOMEE
LRNIFETAFTESHAICIE. AU H ROEZETEELEFEY —VF THETE 5O EEEF
FEIEEBLESTHRL,

(2 AN DBZBEIZENTHHEHAE HREEHE O —ERof-30F) LL T, SP AR MET
5%, TDM FEROCFHREAR L | RN TIEEONELKR TOEFERERICEL TRRER. H
([CHEICxT A RILERORETHDEILGEFLEL . MBFEERET L ERBIEFELHETIL)
DEEOHEREDHEIZALS, 3E Y —E AREHEDRECHEBRDIZEDED /NI T—
RZHLERT S,

2 BERLEGERE
HBTBRHELIN SERVELSSETE L. UTOEBYT, T 0D ROBERAIHEHLLELD
& EICREFTRAETLOFv)IL—LavAIEbh 260025855 +oh 5,
©  EICODHSER: 2—FUSAVERE. AHAZLED!F—O0D HE. Kt OD A&, 52 0D
o ETFYYIL—Pavh: RVU—USAVRE. EITRERE

3 EDIIGERE

F/SHRFEHITDLEDN, EEDF V)T —LaV AORREZEHMED N — XS/ ARLEL THER
LB EDDILREN Y U MNAREERL-Y . TEOREOERO YUY EILDRETD -8 fEERED
RERTORERRBERBLTEMT 57 —AD D5, TDM, FHBELLHIOBREITEL,

4 FEFH

ERTEAEDFAEFERIZOVTIL, HRDIMA—ZADFAED M., /N ILIHER(ZT L) EHof
REENEFREZICEBRANTIHENHY . FHO AR CBRGHER TR AERSN T
W5, R TRAKEFRBOECHAR Y IL—T D EARMICEERLI-T)—V T+ 7 THAHH—A
Y )1—2av IFFDREFTHY. BHZ 70 yELUE~DOF|AEELH D,

126



F- WEROEHLEFGERT —FEDHERDT-O ., AEMFEL GPS HEER U ILREEHEHL
F=BEOE/NAIVERR(RT—T740) s <KL LY BEEHEN =) v T BNIEHRE A LT
LN TREBEFENERMEESNTOSH, FEHBEEZAH T RAY— I+ A BERLTNSIENE
FLUL, BRI, IRED R BFISERT —2FDHRDI-ODFEFHELT, YavELTE—)L-
T T4 RETORMBRE. 1V F3—FVNMIEDFENEZ LN, ThET N 1000 BEOSHFERY T
IWENETELRERENBESND,

5 BHET—42
OD RO RUVFEEFAET L OBEIRLELZLHEET—2Z DL TIE, BifF M/P RELFEL
(42 10 FELIRN) . MORBIRAET —F—HOFEFRET ILONAFARETEN LD EHLH HIZER]
RECHIIENBIER & T TRVMERIZKAIENS,
AIEDSEICHELEET —2E, UTOLBYT. BFERERAET 23— OEETFRETILO
BT BT
*  HIEID M/P REICETHETILADANE: FIEOFEFAET VIS (R ET
ILTHOT2EEZBNED. BT IVICATINTUVDIGEMENTY — RO B HSBFIEE (T4
5. PTRBEDOET —2) M AET ARV EEFAET LEHFOR—RELTUETH D,
o AOtEVYRT—H: KiH(MEEHEH T IIVBEOBEXKEMTY —oR—ROEHT—
ATHLRUV, JEEEHETIIVIBERDIGSIZE., BEEFEEY —VFTHETEARIOAOLY
Y RDEET—IDWNELED,
*  CDR(Call Detail Record: ¥ HEBEEIE T —4) X° WiFi-Bluetooth i REFMD MAC 7FL RER&
T—A3IE, TR OD ROME LTV RBIKRD EILZFD A IZFIATEST —RELTHDE
RUY, 452, B OD REAN—RELI- TR ER D Sl BN L EIHE . TR OD RDFE
R EAEFELL COR T—2HFLBED PT HET—HEEESNITTERT HILTHR OD RO

BHAFEETH Do

s BEEHRT 4% WRERVBEERETHNIIHIE M/P KERR) OREEGELLET 5L
&V tith- BUFIROELEEEL. FIED PT RBET 42 &I THSEFIRE T 57012
WELEED,

BEOBESICWEGEET —A(E. LTOLEBY T, ERMICHFROFTEFAET ILOEELZBIE
ER
o AAtEUHRTE: EEHETIICLSFEFTAD:=O, HHEI//0T—2EEOEHEL T
AOE Y ADEZEIBETH D,
o EBAUAVNTR: ERSHE IER. ER. ERY. WERKGE ORERFERE SO ERA
URUN)TRIE RBRETFRET VICERASh BRI —EROEHEHEL TR
ATHD, oI, BERBEHERNADOHEZEEIZLANS,

6) ETII-FRIFE

FEFHETILIZONTE, BEFE M/P SAEMNFEEL (B 10 FLIR) . A OREFET —2—KOFE
EFRETILAAFARECEN LD EHLHAIZEARELHI SN I8 L. Z5THWNMERIZKFIZN
%,

BIEDISE ., HARGEHE TCOEETAZ B9 -0, BIRINOEZEFHETIILOEHREEARELL, &
HETIVEEIFFEEAETILORANDET IV CLEHER D EEHET D, 456, BiFE M/P SAENE

127



#ZL. BELTNIFEFBLTULVELD (B 2-3 FLURD) BEICIE., ZEOFEFRETILEZOFESE
FRTDEILTRETH D, =1L, BIEID M/P DETILD/NGA—2ELEFDEEFIAT ML, B
EOKR (FHAFEALCN) v TL—b, T—FEFE) ISEEL TV SEOMEELNDETHD.

— A BBOHZEICIE. TITAETAR—RAEFEEFRET ILABMZ EHT-IEREFTET ILAHEES
Nd, Ttz HERGEHHTOET VEERVFEFREHRZ S0, ETIVEEIZ OV TIEHLHIEE
SHMEREIYACEE | Bt ERIEDBREILEZ SN EDBVETIILOERK - BFHNEEN
%, T —EIRDBERRC A HIGELE DT F—EEHAIR T, BiRATRLIFEALEDN) YT ZD T
F—Z@E5EITBE . RYNT—U2EANDFHENRONLHE (T, MRHgED F—IZRELT=
FETADREILAIRETH Do

542 REFRARFENHNROEGEE
RERBRE, MRS ERETHERR/NRIEA IR RDIBEITIE ., HHEEARDEITEINDF
EIIREMERDENBZ LN M/P KEFDRELELGYHIRM [ EIDOERECEET A
PELED, ZD1=8. BifF M/P SAEDOERLGEDZEDTEH AN, KBRAEOEET —2. FETF
AFEOATLELG- TS,

1) EHXERE

ESEABLL T, v/ 32L—1av AN ADLEHL . MR A EDO @K% EREIC
BIET 5= REAREERELZERT 5. RERARBEREL., FEXEZRITHTEERDERE
ZIELREASREITL RBEEEAE(EEBV AT LOREHES) DEEOTS/F—/\—51%
DLEMDEREHICANS, E—VBOEFTELFILET 51012 EhE TEHRRAROESHROHR
& LWETHD, FI744A—N\—DRBERGEICIE. DIV TINT—2ET 5,

ZDMOERTEREIC OV T, IRM[DEDIKRIFIKEELL LN EF RSN HIHEICIE.
By B &SI SRRt R B RO T-FEFRIDIRET L5518 . R R EDDAHE LY HL =2 HA
AIEETH D, OD [TDWVTIFFoN—TL— MAEZED T Z BB HBEEN) Y TD 0D /32— %48
BT A-ODFEDEBNEELLA, MRRXERFHRONTEY OD /13— EETESHIHEIC
FREARBEEREHID OD /3—FHTETHELAEETH D,

XEMAD FDKRDKELE DD EFRINHIHEIZIE. BiFF M/P FRAEHLFEL (B 10 FELIR) .
M ORBHAET — X POREFAET LA AFARETENLDEFHLH HIEE AREL HIIN D156
&L B TRHRWMERIZKAIRN S,

AIEDIZEIZIE, BifF M/P RELLEOMEMREIDDMN) v TL—r OB E D BITEIN
{EEHEEL . MR AREL TRRMEEDT ADS (1,000 tHE+H 7 )LIRE) LML . BifF M/P SAEIZH
(1% OD RPFETFAETIVEE DREEEXZEEILTEO THS

BEDZEIZIE. GEHRLI=XZEADHEOTETHOHT-HER O ARENERLE) S5l Txtgkit
ROBEDKREDKEEDDETFREINDIZEL. TOITHMGEELIZHTOEND,

HEMADEDIKRDKELEDSEF RSN LHEIZE, BTELADOFEFUETILEEBEST S
WELH D18, ADS (EHHFRIEOTE BRI & 555000 thHH> T ILIRE) RUEEEFTE (94
R —2 T EIZ 100~400 tHFH T ILIEE, tHH< 10T —2 £ (Population Synthesis)&xZE T %
EYUTIVE 16EE) DEBLHEET D, 4H, R T ILBEEET —2ELTO ARV Y RAMEEL
NIVETAFTESHEICE. ADEV Y ROEECEMBEFEEY — FTHE TS 5O EENEFH

128



EBFEELECTHRLY,

2) BEELEXRERE

HEOERELSN BBV ELGERET. UTOESYT, £IZ 0D ROMHTERRIZFEHNIED
ELEICEEFAETILOFYIL—2av AIEON S0 D21 HTEN D, 1hH . EEIZH
T o TULBEITEESIN-REL S DOFBFHCBESINHERERFER TER (CHEMEEFIINT 5,

o FEICODMZER: I—FUZAVERE. AH3GED F—OD #iE. KRS oD AZE. Mo oD

hE

o FITFVVIL—arvh: RYI—FAUHE. EITRERE

BEfE M/P SREAFEL (B4 10 FLIA) . M ORBHAET —F—ROFEFRET LA AFAEETE
NODEFHLH HEERRELHIFEN HIHEIZITTNODEHIZ, 25 THRVMGEIZIIFREE T AT
TILDWEIC, LFERELNDLELL D,

t=12L. & EDBDIKRIFKECEDO BN EFTRINSIBAICIEL., LEDIE MRt A EDIC
BB TREFEDHNLERELLD,

3 EDMIERE
F/S HREHIZEEHHY. TDM. FHBELLDBEREITEL.

4 FREFH

EEHREREDRAEFERICOVTIL, (ERDIEAR—XDFEDM. E/MILIHR(ZTLyh) ZHof-
FEELNEFRERICEEANTEHENHY . B0 RS BRI R TR AGCEfSN T
LV3, R TR ERBOECMRE Y IL—THERRICFHERLI=7Y—V Iz 7 THEH P —_A
V)a—23av [IFFDORERTHY. B 70 vEULE~DOFAEEL HD, F1-. FFEE LEOHHIZH
(1 5RERKBEABDRAEFETIE. BATHERAIND LS BB ESF AR (M7 0ho
A—) &, B LEEHEOEM BN TIERENKELV 0., AEEDOEFRICLLBEDFHEHAH
FRTHD, 1=1ZL. CCTV WATHEDE TABHRIZ &K HFEEHAILRIEETH D,

T WEOHES T EFEERT —FZ0OMHERDT=0 . HEXNZEH GPS #EeR U IMREEEHL
F=EBDTE/ N\ ILHEER (RY—RI4+2) EE5 5T EICRY BERE SN M)y T BNiERE A AL T
LNV TIRBFENERMESNTULSA ., FIEREERH T RAY— I+ N ERLTLAIENE
FLUW, FHFIC REOEE T SFRERT —2EDHERD-ODFAEFHREL T, avELTE—)L-
I RETOHBAE. 1 3—FIMKDABELNEZ LN, TNEN 1000 BBEOSHHERY T
IVEETELHRERENEEEIND,

RBRET A —ROFEFAET LB AFARLEE M/P AW 10 ELR)AFEET . H
DXFEMAD FIBKREKEZCELLLENEF RSN AHEICIE. REAESAEAICLZEED CCTV
HASFEDE TAEIRI K DFEEHAA MTEETH D IE D T/ \—FL—EAEFIC WiFi-Bluetooth IR
D MAC TRLRABELEATH S,

5 BHET—43

OD RO RUEETFAET L DBEICHELZHEET —FZDULVTIE, MR a0 BRI &
KRESEOLHENEF RSN DIGAICIE, Bk T 57190 21— a0 OBERICH R EEDANE
RREET — DA MEL D, MR ADBELKRNKEEDLSEFRISNSHE. BIFM/PER
ENFEL (B 10 FLA) . M ORERET —F—ROFEFRET LB AFARETENODEFHL
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HEOEERRELFII SN BIGEE L. TOTHWMESIZKAISN S,
AEDESICHELGRET I MTOLHYT. BFERERAET 24— OEEFAETILO
BHFZ BT
o HIEID M/P REICETFHETILADANE: FIEOFEFAUETILISEET (TEREHED T
IVTHoT2EEZ BNED, BT IVIZANIINTUVDIGEMETY — RO B HSBFIE (T
5. PT ABEDOET ) M AET ARV FEFAET LEHFOR—RELTUETH D,
o AOEVHYRT—A: K5 (MEEFEHE BT IVBEOBE (BT —RA—XOEHT—
ATHRVD., LT ETIVEEDISSICIE. EEEREY —VFTHETEIRHD A0
Y RADEET—IDNELLED,
*  CDR(Call Detail Record: {5 EBaENIE R T —4) %° WiFi-Bluetooth IfRZFMD MAC 7FLRBE
T—4I&. B OD ROMBIE LGRS ER RO ELEDIFIATES T —2ELTHDE
BUY 452, B OD REAN—RELI- TR HER D Sl BN L BAI5S . TR OD RDFE
EmEMNLEFELL CDR T—RHELBED PT BT —FEEESMITERT 5L THRIR OD &D

BN FRETH Do

o BEEHRT 4% WRERVBEGERETHNILHIE M/P KEFRR) OEEEGELLET 5L
&Y i EYMFRADERILZEEL. BIEID PT RET SR TSR FREE AT 57=0(C
WELEED,

BEDSSICLELEET 4L UTOLEY T, ERNICHROEEFRET L OEEEBiE
ER
o ABAEUHRT—R: ERFETIVICEDFEFTRID -0, tHHI/ /0T —MEEDOERELL T
AOE S ROEENLETH S,
o EBAUANVMNT—A: BRSHE IER. ER. B BEKRGE OERERE ST B’
URUN)T=EE RBFEEFRETIVITERSNDER YD —VEROEREEREL T
BTHD, SHI, BEREHIKROERLZLEICLANS,

6) ETI/IL-FllIFE

FEFTAETILIONTE, BRI ADEDKRIEKEEOSHENEF RSN SIS LxAZEDE
DIKRDKRELED D EFRIEINDHEITHTEND,

HRAD FDKRDKELEDLSLENEF RSN DIZEIZIE, FHRCFEDHELRESN DM %
SHEDEBIRELIZRAIAL 2L —av KD RE TR E S L A8 R AIRET
05, TDHE. BHBELAOFETAET LA, FEXBEEFHEEFOTI/OEOHY

IEDOEBIEITHEDN, IMUOT 22— a3 ORE BB &S RENA T AILE#ETHH LI
BETRETHD.

I5[2, AR ED FDKRNKEEHL D LT RIS DIHEILETF M/P HEHLFEL (i 10 £
R) . HORERET R OCHFEFRET IO AFARETTNLOEFLHHIEEARELHIETSND
BEE. TITHWMERICKRISNh S,

BEDIGE. HAREHHECTORETFAEBIET -0, FIRIOFEFAET ILOEHEERLL. &
FETLFELIEEHET L OANDOET IV THLEHER DL HET D, 48, BifF M/P ELF
#L. B TNIFEEFBLTULVEL (B 2-3 FLUAD)BEICIE. BEOFEFRETILEZOFEE
FATHEILTRETH D, =1L, BIEID M/P DETILDNSA—2EEFDEEFBETIHIZIE, ]
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EORR (FHAFEALOCN) v TL—b, B—FEFE) ISESLTLSEONEENDETHD.

LFRFEFAET ILOENIHERERNT, T 7ERMFMARDITRYAH  AVFRIET(/a 30
L—avizkl, 72z EY EIEELOBEORERD FHICEFDORERKRDEILDIKRE
BIETHIENTED, BB, TROBEFAVIL D7 TlE, LEEOHHEZETRET L OKEE
DRI T =IO EMAEDD AV F = FI (9032 L—L a3V BRVNT—9Z Y HL T, EiEY
2aL—avERTIHIELFRETH D,

—AH. BREBOBZEIZE, TITAETAR—RFEFAET ILABMZE EDT-IEERETET ILAHEES
Nd,M/P REDIGELFHKICET IVEERLIEHE TRENHL-OBRLFHEET S LITHEH
BARGEHRE COET IVEBERVEEFRAERZ 5120, ETILEEITOVLTIEH I IEESHNESR
FHIYRALIEE | BAiEERIEDBELEZ SN HIFEDQRWVETIILOER- BFINEFENSD, S5IZ,
BIEDZELFARKC. FEFAETIILOHNMERERAVT, T 7EMRMREDRICRYAA AV ET -
[ZxAo0s2aL—ravIz&y, TaSzIrEYERFELDSE O ERD FHRCERORERR
DEILDIRKREIEET 5 EMNTES,

55 35EMERDIIE(TOD, TDM %)

TOD IZSZSEITEIN LA TOM ORERFELRE | MELI-ZSBEELE DBETE(T . BEL. #hE
SEROIGE TR EET BIENEZ DN, F/S(KFHEALT3) ENFEL I HHELADIE
RAEVCEETALNRELLD, TD1=0. BE M/P BREDEELE | EAMIEESHE 541 LFEFERCT
H%.

1) ERXERE

HETBRAEITDOULTIE, BHFE M/P SRELFEL (B 10 FLRN) . Hh ORBRHET I —RAPFE
FRETILOAFARETENLDEHLHAHEEARELHITEN DIHEE L. T THVMGEITKEISh S,

BIEDEZSICIE, EEERELLTE. FIEID PT FHET 21O OD REFHTHLLFHRI. &
B ADS (BRFFRIEOTIE R EI—H &5 5000 Y TILIEE) D#H LD, =1L, EEETETIL
EITOHA T, BEEFE —VETRETETOIRMD AO LU Y ROEET 20 EONELMEEIC
(. HRAELL CRENEFAE TR SEHSRET — 20T A EESN St TIEY —
(2 100~400 HFF2E) DEEEHET D,

HBEDIZESIZIL. ADS (BTHEOIE BHIH K 5H15,000 tHHH T ILIZE) RUGEEEFTE (5
IRt —2 2 &IZ 100~400 2 T IVIRE,, #4400 T—24F(Population Synthesis)&& B
BEYUTILE 1NEE) DEREEHRET D, 4H. BT HNERET —2LLTOAQEU Y RHEE
LANIETAFTEDSHSEICIE. AU ROERTERIEREY —VETRE TS O-0OBENEF
FEEEBLESTHRL,

L2 ATNDBZEITEVDTHHRRAE HREEHEO—ER - f-3&) LL T, SP SAEMMET
%, TDM JEiRA° TOD 72& | IR TIXB/ONLELRIR F COREFEERICEAL TRHIAREE. $Z
FR(CHTHIIERORBTHOEILGEFLEL . MBFEERET L EBEELFEHETILIOD
BECHEEEDHEICALS, BT —E AREFHE D RECHEBRDIRE DD/ Ny T—43IC
LERAT 5, 46 KBMERICLHETEIDZELHEN 2MTBI R SEEZONHIHEITIE., £HH
BlERRITIGCEARALES 1,000 HESF D TIVEREERIRET B, F-. LEEADS LREIFFHIEMRT HDE
—DDFETHEH D,
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2) BEEVEZERE

EEOERELUSNNCEELELGEREE. UTOLESYT, EIZ 0D ROMTRRIFEHNDED
ELEICFEFAETILOFYIL—2av AIEON S0 021N ToN D, 1hH . EEIZH
T o TULBEITEIN-FAEN S DOFBFHCBESN HEREHFER TER (CRHEEEFIT 5,

o FICOD#5ERA: a—RUZAUERE., AH3EDF—OD FiE. KIS OD #i&. >vY 0D

o FEITHxVIIL—avA: RVV—USAVRE., EITRERE

3 ZEDMIERE

Z0ft, ARRIZISC TUT O RBRENBEELS,

o HEFEEFE: HEAR-ROHKELFEEZILET 02, B BEEN) v TDR
AP EAC OD ZEAAEL. AVDEREH 1T DEIEX R ACEIERELED TOM FERDIRETDEHE
T—H3ET B,

¢ RERRBERE: FIERERITHEITIEROERELLELRERBETL. DBEEAE
(BB AT LDOWEREE) DRELTFAA —/N\—FREOMERDREHZALS, £-77
AT —N\—DRBEIGIFRICI BEADIUTINT—EET B,

4 FEFHR

ERTEAEDOFAEFERIZOVTIL, HRDIMA—ZADFAED M., /N IIHER(ZT L) EHof
FREENEFREZICEBRANTIHENHY . O AR BRGHER TR AE/RSN T
LV3, R TRRRERBOECME Y IL—THERMICFHARL =7 —V I Iz 7 THEHH—_A
Y)1—2av | [FFDRERTHY. B 70 vELUEADOFREEND S, F1-. FHEFRE LEOHHIZH
(1 ARERBEFABDREFETIE. BATERAIN AL L BEIESFAMESR (M7 0ho
A—) L. B EEEHAOEMSOER CILRENKREV 0., AEBOERIC L 5EED FEFHAN
ERTHD, 1z12L. CCTV HATEDE TAEHRI LD FEEHRIEATEETH D,

F-. WEDOES L SFEERT —4Z0OMHRNDT=H. HEXNZEH GPS #HEeR U IEREEEHL
FEBEDENAIIVHER(RY—RI+2) EFL ST L&Y BERE SN M) v T I BINERE A LT
LN Y TRBEFENERMESNTLDD ., FiEEEERH T AT — I+ N ERLTVWAIENE
FLLY, BRI, REDEH TSR ERT — Y EDHERDI=ODAEFERLLT, avEVTE—)L-
T IARETORBRAE. 12 F—RVNIEBFENEZ LN, ThEHN 1000 BEOSHEERBY T
IWERETELRERENEESND,

5) BS&ET—42

FTWEIZELIEET 2D —DIEANOE YR T—2T, EEHETIVICEDIFEF D=0,
WA YAT—AMEROERLEL CRHBEFE —VFTHETEOIAO0LV Y ROEELSUETH S,
ZDith, OD RO RV EEFAET L DEBEICHELLLEHET —2(ZDL T, BfFE M/P SAEMN
FEL (. 10 F£LR) . hORBABT —F— X OFEFRET IO AFARETENLDEFHLH D
EEARELHBI SN AIZE L. T THRULMERICKAISN S,

AEDSEICHELGEET 42X UTOLHYT. BERERAET 2 — A OFEFAETILD
BHEEET

o HIEID M/P HABICHEITHETILADANE: FIEIOFEFRIETIVILEST (TERFEHE ET
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IVTHoI2EEZ BB, ETILIZANIN TSGR — BN B SBFIE(THh
5. PTHRBEDEET —2) D, RET ARV EEFTAET LEFOA—RELTRETH S,

*  CDR(Call Detail Record: ¥ EBEEAIEHHRT —4) X° WiFi-Bluetooth i RZEFMD MAC 7L RERE&
T—A3I%, TR OD ROME IV RBIKRD EILFD A IZFIATEST —RELTHDE
BULY, HHZ, TR OD REN—RELT-KEEAR SR O SV s HME A N B I5E . TR OD RDFE
R EAEFELL CDOR T—2HLBED PT FET—HEEESNITTERT HILTHR OD RO
BN ARETH D,

o BEEGRT—S: BERRVBERIEETHNILHIE M/P KERR) OREEHFE T 52412
KU it - EYFIRDELEITEL, FIEID PT AET 25 EICH SR EIRZE T 51012
WELTED,

BEDGEEITVELEET L. UTOLEYT. EANICHFROZEFAET ILOBEL B

ER

o ERAUANVMN)T—S: BN RE., ER. EREL BBEIKRGE OERIERE ST BERA
URVRN)TRIE RBEEFRET VIERSNSERR YT — VR OEREREL TR
BTHD, oI, EREREKROERLEIZHLANS,

6) ETIL-FHIFE

FEFAETILIZONTIE, EAMICHENZEILDL D= KB TEICRE TOIEMEEERMLIZK
BITEBIDOFRNBET, TITAETAR—AEETFRET ILABMZ SO T-JERETET IVIEELHR
ET %, FEHIZDOULTIE, BEfF M/P SIEMNFEL (42 10 ELIRN) . M ORBHRAET — 4 —ROFETFH
ETILDAFARETEN LD EHEHSIEERREL TSN DIGE L. TOTHLMESIZKAISNh S,

BIEDHE. HARGEHETOFETZ BIET A, fiEOFEFAET LI EAFETILDIGFET
LIEEHETIVICEFZRDLEHRT D, (BERISOVWTIIERELHLETH D, )56, BifF M/P
BIZBT5FEFRTEEHET ILOEEL, BRI ZTAIFEEBL TGO (B 2-3 FLURD)HE
[ZIE. BEFEDOEEFAET IV ETDEEFERTHILILAAEETH D, 1=1=L. RIEID M/P DETILD /NS
A—REZZDOFEFNAT HEICIE. FEDKR CEHAFEARORN) v T L—h E—FEFE) ISES
TWSLDNEENVLETHD,

—AH.BBOBEITH TOTAETAR—AMEEFRIET ILABWE SO T-IEESET LAMERESN
B, 06 MREFRICHL LD, HEIRGEHH TOET VEERVEEFREKRZ 510, ET/LiEE
[CDOVWTIFHARERINMERZIY AL E | FfHGERIEORETLEZ N +77RERBAICHT R
DOLEDRVNVETIILOERDEEND,

56 ET—FDEFH-M/P DT VI T—hk(BEHEIE)

C/P HEENBELET —2DT7 YT T—rRUHED RELEZITHERDHHEMITHL T, T—2-ETIL
EHFEDRIRLEXIET SRR AZEITI. MO TEESN TS M/P RKEICEITHIREFAUETILES
OIERET I —ANAFSN TS IENFHREGE DAY AF PT HEFNEHESATOTEL IS FILD
T—AR—ZANAFTELGE®, AET 2D EICHLH BN HHEELEBEL TH,

1) EEOEHAE
EEFAET ILOBEI AR REGAHESRERELL T, FIEID PT SAET—4%1° OD REEHT
BIEFRIRIZ, EARMIZ ADS (BTHHRAECIAEBRICEH LD 5000 thiH > TIVIRE) DHELLD, 1=
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2L, EEHETILEITOBA T BBV —VEFTHETEARIOD AOEL Y ADOEET—4MN
BONBUVMGEIZIE, MERELL CEENEFRE FHRERhEHESRET — 2O LN EEIN S
BTIEY—2 T &2 100~400 tHEFEE) D=L HEET 5,

2) BEELEXRERE

HEEOERELSN EELELSGERAEE. UTOESYT, EIZ 0D ROMTERRIZFEHNIED
ECEICEEFAETLOX Y IL—2avRITELN SO D21 Tond, GE . EffIH
T o TULBEITEIN-FAEN S DFBFHOCBESNHEREHFER TER (CHEMEEFINT 5,

o FICOD#5ERA: a—RUSAUERE., AH3EDF—O0D FiE. KIFIEMESR oD #i&. F>vY 0D

o FEITHxYINIL—avA: RVV—USAVRE., EITRERE

3 EOMIGERE
& EERINEL(ZEE 50N, TDM, FHIBHELGHBREITEL,

9 REFEKR

ERZBREOFEFRICOVTIE, (EEDHEA—RDREDM. T/ \AILIRR(ZTL VM) ZEHFor=
REENBFRERICEEANT HHELHY . D AR <R (R TR LRSI T
W%, HARITRREERBOECTHRY IL—T A EARMIRFELI=T)—V IRz T7 THE P —R(
)a—2av [IFZEDREKTHY. B 70 yELLE~DFIREELH D,

F= WEORHLGEFGERT —FEDHRDT=-O  AEMZEL GPS HEER U ILEEZHEHL
F=BEOE/NAIVERR(RT— 740 ERb <KL LY BEERHEN 1=~ v T BMNEHRE A LT
LMY TREFENERMEESNTOSH, FEHBEEZAH T RAY— I+ oA BERLTNSIENE
FLW, FEKIC, IR SFIGERT — Y EDHERD-ODFAEFHRELT, avELTE—)L-
FIARETORMBRE. 13— YNMIEDFENEZON. ThETHN 1000 BEOSHFERBY T
IWENETELRERENBESND,

5 B&ET—%2

OD RO RUVEFEETFRET ILOBEIIWHELLLIEET 2L UTOEEYTHD.

o HIEID M/P FREIZEITHETILADANE: FIRIOFEEFAET ILILES (HEERSHEH) T
ILTHzEEZ BNDHY, ETILIZAHSN TS KERTY — BB HSEFRIE (T b
5. PTREBEOEKST— M. BET A RUVFEFAETIILEFOA—RELTRLETH D,

o AOEVYRT—A: KiH(MEEFEHET BT IVBEOBE (BT —RA—XOEHT—
ATHRVD., L ETIVEEDIGSICIE. EEEREY —FTHRETEIRHD A0
Y RADEET—IDNELLED,

*  CDR(Call Detail Record: #HEaENIE R RT —4) %° WiFi-Bluetooth IfRZFMD MAC 7FLRBRE
T—A1&, TR OD ROMIELCHGERLSSBIK D ELZED A TES T —2ELTH DL
BU\, I, BiR OD REA—REL-EEIMAFER O S SHEL W ETIHE . TR OD RO
EmEMNLEFELL CDR T—REHELBED PT BT —FEEESMITERT 5L THIR OD &D
BHAARETH D,

s  REERT—2: WRRVBEERETHNIEHIE M/P KEMRR) OREEEELLET 5L
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Project Name oI NVARTFRERZBRY A =TT URET O T
(Transport Improvement Master Plan Project for Santa Cruz Metropolitan Area)
Country Bolivia
Consultant(s) Nippon Koei Co., Ltd., Tamano Consultants Co., Ltd., OCG, Nippon Koei
LAC Co., Ltd.
Study Period 2016-2017 (on-going)

Project Outline

(1) Objective

The goal of the Project is to improve the transport conditions in Santa Cruz Metropolitan Area. The
outputs are:

(1) Transport Improvement Master Plan (M/P) for Santa Cruz Metropolitan Area

(2) Technical Transfer to formulate M/P

The components of the project include traffic surveys including the household interview survey,
formulation of the Transport Improvement Master Plan (M/P) for the Metropolitan and the Central
Area with Strategic Environment Analysis (SEA), proposal on the revision of the land use plan, two
stakeholder meetings and two seminars, technical transfer of the M/P and training in Japan.

(2) Detail of Comprehensive Travel Survey

1) Name of the Survey: Household Interview Survey (HIS) and Commuter Survey (CS)
2) Implementation Year of the Field Survey: 2016, the surveys are on-going as of December 2016
3) First time?
mYes, 0 No (involving no update of the existing OD data),
o No (involving update of the existing OD data)
Household travel survey of this scale is the first time.
4) Survey cost and time
Total cost for local consultant: (N/A) million yen
Input of JICA experts: planned ( 5 ) man-months, actual (more than 5°) man-months
Field survey duration: planned ( 2 ) months, actual ( more than 7 ) months
Total survey period including analysis: planned ( 5.5 ) months, actual (more than 10*) months
"As the surveys are on-going, the actual input might be changed.
5) Target area

Population: ( 1.8 in 2012 according to Census and 2.0 in 2016 according to estimation ) million,
No. of households: (0.4 in 2012 Census ) million, Area: ( 5,437 ) km®

No. of survey zones: ( N/A)
6) Sampling method

o Resident registration, mCensus data, o Electoral roll, m Satellite image, O Area sampling,
o Sampling in the field, o Rule-based (pls. specify ),
o Other ( )

The simplified census was conducted in urban areas by the institution of statistics of the Santa Cruz
Departmental Government (ICE). This data was utilized for sampling in urban areas. Meanwhile,
satellite images were utilized for sampling in rural areas.

7) Collected samples

(targeting 7,500 (HIS) and 8,500 (CS) ) households or ( targeting 30,000 (HIS) and 34,000 (CS) )
persons, Sampling rate: ( targeting 1.7 (HIS) and 2.0 (CS) ) %

8) Collected trips
( N/A) trips, Outgoing ratio: ( N/A ) %, Trip rate: gross ( N/A ), net ( N/A ) / person-day
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9) Surveyed household attributes:
m Address, 0 House type: ( ) types, m Household income: ( 8 ) classes,
m Household expenditure: ( 8 ) classes, 0 Transport expenditure: ( ) classes,
m Number of vehicles owned: ( 6 ) types, 0 Years of residence, 0 Previous residence

m Number of household members, m Number of children: age (age, sex, name, relation with head
of household of all household members were surveyed ) to ( N/A ) years

o Other ( )
Remarks:
10) Surveyed household member attributes:

m Age: ( No ) classes, m Sex, m Worker/student/other status: ( 18 ) types

m Profession: ( 10) types, 0 Position at work: ( ) types, m Industry: ( 22 ) types

m Latest academic background, m Personal income: ( 8 ) classes,

m Work/school address, 0 Work/school hours and days,

O Vehicle availability: ( ) types, m Driving license: ( 12 ) types,

m Transport expenditure: ( No ) types

m Transport allowance from the employer: ( 3 ) types

m Other ( Parking location type, parking cost, lunch trip to/from work place/school )

Remarks: Lunch break of some Latin American cities is 2 to 3 hours. Some workers and students
return to their home during lunch break.

11) Surveyed trip attributes: (Only for the HIS)
m Origin/destination, m Type of O/D place: ( 20 ) types, m Departure/arrival time
m Purpose: ( 7 ) purposes, m Cost, m Transfer points: ( maximum of 10 ) unlinked trips
m Travel modes: ( 19 ) modes, m Driver/passenger, m Number of occupants
m Access/egress cost and time, m Transit wait time, m Parking place, m Parking cost,
0 Total number of trips, m Reason for not making any trips: ( 5 ) types
0 Other ( )
Remarks:
12) OD matrices development:

( N/A due to on-going survey ) OD matrices for o0 One day, o Certain period from ( ) hrs to
( ) hrs

13) Use of any mobile device and its result: Tablet devices with 8-inch display, Android OS and GPS
are utilized for the HIS and the CS. Surveyors carry the tablet to the field, ask questions to
respondents with it, and input the answer with it immediately. The special application including
questionnaire was developed. However, paper-based trip memo is also used for the HIS respondent
to record their activity of the survey date. The application requests surveyor to take photo of the
house to be surveyed when they visit their respondent. The application automatically save a photo
image, coordinates and time to the secured section of the table memory. This makes a surveyor
difficult to cheat. Surveyors are also requested to take photo of all household members as long as
respondents agree.

The application can be utilized under both online and off-line environment. Google map component
to identify coordinates of address can be utilized only under online environment while
OpenStreetMap-based off-line map is available to input coordinates even under off-line environment.
The application also has the function to upload the surveyed data online. Thus, the cloud server is
established to manage survey results and monitor progress. The inputted and uploaded data can be
downloaded online with user name and password due to cloud server.

In addition, the local consultant developed another application to monitor and instruct surveyors by
themselves. This application has a function of providing sample lists, identify location of a
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respondent, record their visit to household and so on.

14) Problems encountered:
1. Problems related with the tablet application

The tablet application was tested with a variety of users including programmers, the study team
members, supervisors and surveyors in various locations such as Japan, office in Santa Cruz and the
field. The pilot survey was also conducted before the main survey. However, program errors and
bugs were observed during the survey implementation.

The errors and bugs at the beginning stage include error of skipping questions by application due to

wrong jump in the application, error in converting comma ““,” and period “.”, error in saving inputted
data and other minor bugs.

After the beginning stage, the number of report of errors and bugs from the field decreased.
However, other problems are observed after completing tens and hundreds of household per a tablet.
The tablet application freezes or closes during the survey implementation. Although all the inputted
data is automatically stored in the tablet, surveyors have to restart the tablet to continue their survey.
As the errors occurred haphazardly, identification of a cause and modification took time.

The other problem is related with upload of the surveyed data. While most of the surveyed data were
uploaded successfully, a part of household of specific tablets cannot be uploaded to the cloud server
correctly. Differences between the uploaded data and the data in the tablet are observed. As the local
consultant initially utilized the uploaded data to estimate salary of surveyors, it also affected
motivation of surveyors.

Due to the abovementioned series of problems on the tablet application, some surveyors demotivated
and resigned. It also should be noted that some candidates of a surveyor are not able to use a tablet
device while they were screened out in the evaluation examination of training. Other problem is that
there are surveyors who cannot use tablet map component. They inputted locations after they return
to the office with help of other surveyors.

2. Problems related with field survey
Some respondents, especially households in high-income group, rejected to cooperate the survey.

As the Census survey by the institution of statistics of the Santa Cruz Departmental Government
(ICE) allows surveyor to collect information from neighborhood in case the visited household is not
available during the survey, information might not be correct. Thus, some surveyors of HIS and CS
cannot find the sampled household.

Since the questionnaire asks lots of private matters which might not be directly related with transport
from a standpoint of a respondent such as personal income, age, school location of daughters and
sons; some respondents complained by contacting Departmental Government or posting private
facebook group page. Taking photo of household members also gave impression that a surveyor is
going to use it for different purposes. Therefore, the survey method was revised not to take a photo of
a household member.

In the area with security concern, some surveyors were stolen their tablet devices. Other surveyor
faced rejection from residents, and he is surrounded and threatened by the residents.

15) Usage of existing zonal population data to develop/update OD matrices: N/A

(3) Supplemental Transport Surveys

(As the model is under preparation, the following answers on “utilized for modeling” are just a plan.)
1) m Cordon line survey: ( 8 ) stations, Utilized for modeling? m Yes, o No

3 survey stations are at the boundary of the entire study area called outer cordon. The other 5 stations
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are at the boundary of urbanized area called inner cordon.
2) m Screenline survey: ( no ) lines, ( 23 ) stations, Utilized for modeling? m Yes, 0 No

Due to dense road network, it is costly to cover all the road crossing a screenline. Thus, sectional
traffic count survey at arterial roads was conducted.

3) o Intersection traffic volume survey: ( ) intersections,

Utilized for (macro) modeling? o Yes, o No
4) o Public transport OD interview survey: ( ) stations, Utilized for modeling? o Yes, o No
5) m Parking survey: ( about 100" ) stations, Utilized for modeling? o Yes, m No

*Parking capacity and demand survey for peak 2 hours at about 100 off-street parking lots was
conducted. On-street parking survey was conducted on 50 km of roads in the city center. In addition,
license plate survey was conducted at 10 sections of roads in the city center.

6) m Stated Preference survey: ( 1,000 ) samples, Utilized for modeling? m Yes, o No
7) m Travel speed survey: ( 15) routes, Utilized for modeling? o Yes, mNo
8) m Freight cargo survey: ( 200"") stations, Utilized for modeling? m Yes, 0 No

**Interview survey (mainly by telephone and fax) to 200 companies and acquiring one-week GPS
truck record of 40 trucks.

9) m Road inventory survey, Utilized for modeling? m Yes, 0 No

The road inventory survey was conducted mainly by desk work with satellite images of Google Earth
by department staffs.

10) m Other survey 1: ( Vehicle Occupancy Survey ), Utilized for modeling? m Yes, o No

Contents: Vehicle occupancy was conducted at 5 locations of the screeline survey for 16 hours
to estimate average occupancy by vehicle type.

11) m Other survey 2: ( Bus Frequency Survey ), Utilized for modeling? m Yes, 0 No

Contents: Bus frequency survey was conducted at 10 locations of the screenline survey for 16
hours. The number of bus crossing the target line

12) o Other survey 3: ( ), Utilized for modeling? o Yes, o0 No
Contents:

13) Use of any mobile device and its result: GPS devices were utilized for the Travel Speed Survey.

(4) Activity Diary Survey (ADS)
1) Conducted? mYes, 0 No

2) If yes, ( 1,800 ) persons and ( 900 ) households at intervals of ( 15 ) minutes for ( 1 ) days from
( N/A)) survey zones

The sample of ADS is sub-sampling of the CS. 2 members of 1 household are randomly selected.
3) Survey cost and time

Total cost for local consultant: ( N/A ) million yen

Field survey duration: planned ( 1 ) months, actual ( more than 2 (on-going) ) months

Total survey period including analysis: planned ( 3 ) months, actual ( more than 4 (on-going) )
months

4) Major result
Outgoing ratio: ( N/A ) %, Trip rate: gross ( N/A ), net ( N/A ) / person-day
5) Surveyed trip attributes:
m Origin/destination, 0 Type of O/D place: ( ) types, m Departure/arrival time

0 Purpose: ( ) purposes, 0 Cost, 0 Transfer points: ( ) unlinked trips
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m Travel modes: ( 19 ) modes, o Driver/passenger, o Number of occupants
0 Access/egress cost and time, 0 Total number of trips
0 Reason for not making any trips: ( ) types

6) Use of any mobile device and its result: None. Apart from the HIS/CS, the ADS is being
implemented manually with paper-based survey form.

7) Main purpose/usage of ADS: Verification of trip rate

(5) Socioeconomic Survey (if not included in the Comprehensive Travel Survey)
1) Conducted? o~ Yes, m No
2) If yes, name of the Survey:
3) Implementation Year of the Field Survey:

4) Survey cost and time

Total cost for local consultant: ( ) million yen

Input of JICA experts: planned ( ) man-months, actual ( ) man-months

Field survey duration: planned ( ) months, actual ( ) months

Total survey period including analysis: planned ( ) months, actual ( ) months

5) Target area
Population: ( ) million, No. of households: ( ) million, Area: ( ) km?
No. of survey zones: ( )

6) Collected samples

( ) households or ( ) persons, Sampling rate: ( ) %
7) Surveyed household attributes:
o Address, o0 House type: ( ) types, 0 Household income: ( ) classes,
0 Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,
o0 Number of vehicles owned: ( ) types, O Years of residence, O Previous residence
0 Number of household members, 0 Number of children: age ( )to ( ) years

8) Surveyed household member attributes:
o Age: ( ) classes, O Sex, 0 Worker/student/other status: ( ) types
0 Profession: ( ) types, O Position at work: ( ) types, O Industry: ( ) types
o Latest academic background, o Personal income: ( ) classes,
0 Vehicle availability: ( ) types, 0 Transport expenditure: ( ) types
o Transport allowance from the employer: ( ) types

9) Use of any mobile device and its result:

10) Problems encountered:

11) If other socioeconomic survey data were utilized, provide the detail:

(6) Demand Forecast Modeling Detail

As the demand forecast work have just started, the information below is a plan.

1) First time?
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o Yes, m No (involving no update of the existing model),
0 No (involving update of the existing model)
2) Work period for modeling
Input of JICA experts: planned ( 4.5 ) man-months, actual ( N/A ) man-months
Modeling work period: planned ( 1 ) months, actual ( N/A ) months
Total work period including forecast: planned ( 10 ) months, actual ( N/A ) months
3) Target area
Population: ( 2.0 ) million, Area: ( 5,437 ) km®
No. of traffic analysis zones (TAZs): ( N/A ) internal and ( N/A ) external TAZs
4) Strata for modeling
Total ( N/A ) household classes:
m by household income, 0 by the number of vehicles owned by household,
O by residential type, o Other ( )
Total (4 - 5) trip purposes:
m home-based and non-home-based, 0 destination-type-based (including to-home),
o Other ( )
Total (4 ) travel modes:
m walk all the way (not included in network assignment),
0 other non-motorized (included in network assignment),
m motorcycle, m car, 0 van, 0 small truck, o medium truck, o large truck,
m transit, O transit (rapid service)
m income-class-based with different value of time
5) Target time period for modeling:
m one day, 0 morning peak, O evening peak, , 0 Other ( )
Reason for this selection: To estimate yearly economic benefit of projects.
6) Trip production/attraction model
m Aggregated (regression analysis), 0 Disaggregated ( )

( ) models developed in m Excel, o0 JICA-STRADA, o CUBE, m Other (model development
with Excel and estimation with CUBE )

Problems or issues:

7) Trip distribution model
0 Aggregated (fratar method), m Aggregated (gravity model),
O Aggregated (aggregated logit model), o Disaggregated ( )

( ) models developed in 0 Excel, o JICA-STRADA, o CUBE, m Other (model development
with Excel and estimation with CUBE )

Problems or issues:

8) Modal split model
m Aggregated (aggregated logit model), o Disggregated (disaggregated logit model),
o Disaggregated ( )

( ) models developed in o Excel, o0 JICA-STRADA, m CUBE, m Other ( model development
with Biogeme and estimation with CUBE )

Problems or issues:
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9) Network assignment model
0 Aggregated (incremental assignment), mAggregated (user-equilibrium assignment),
m Aggregated (transit assignment), o Disggregated (microsimulation model),
The model was run in 0 JICA-STRADA,m CUBE, o other ( )
Usage of any existing digital information: m GIS, o CAD, o Open Street Map, o Google Map,
m Google Earth, o Other ( )
Google Earth was utlized to prepare road network data especially to check number of lanes and

pavement condition.

Problems or issues:

10) Technology transfer of the model
O Yes (on the job), m Yes (training sessions), 0 No
( N/A)) persons from ( N/A ) organizations were targeted for technology transfer.
Duration of training: ( N/A ) o0 months, o days, o hours

Problems or issues:

11) Model improvement or redevelopment after the project?
O Yes (improvement), 0 Yes (redevelopment), a0 No
Remarks:

N/A due to on-going project

(7) Development Needs that are Expected of the Project

1) Additional Projects/Studies (e.g. pre-F/S or pilot projects) within the Scope of the Project
None, at this moment.

Remarks (or unique situation):

2) Additional Projects/Studies that were Derived from the Project after its Completion
N/A

3) Future Direction of the Development Needs
Infrastructure/equipment: 0 Road, o Flyover/underpass, o Rail-based transport,

0 Bus-based transport, o0 ITS ( ), 0 Other ( )
Policies: 0 TOD, o Road/area Pricing, o Parking Pricing, o TDM ( ),
Capacity development: 0 Planning, o Engineering, 0 Governance, 0 Other ( )

Remarks: N/A due to on-going project

4) Trend of Cooperation by Other Donors:
So far, Bolivian central government is planning to construct urban railway system with funding
from private sector.

5) Perspective of usage of the transport data, model and M/P in light of the above situation:

If the demand forecast complete, it might be utilized for series of transport project including transit
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system and road network development.
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Project Name

Country

Consultant(s)
Study Period

No. 2

HEXBHBEEERE DM ETOD LY (MUCEP)

The Project for Capacity Development on Transportation Planning and
Database Management in the Republic of the Philippines (MUCEP)
Philippine

ALMEC Corporation, Oriental Consultants Global

2011-2015

Project Outline

(1) Objective

MUCEP’s overall goal is to enable the DOTC to prepare a public transportation plan for Metro
Manila. The project aims to improve public transportation planning for Metro Manila, including
coordination among relevant agencies, to be spearheaded by the DOTC. The expected outputs of the
project are listed below:

(a) Output 1: Improved capacity to manage the Metro Manila transportation database.
(b) Output 2: Improved capacity to plan the public transportation network of Metro Manila.

(¢) Output 3: Improved capacity to coordinate and formulate policies on public transportation

network development in Metro Manila.

(2) Detail of Comprehensive Travel Survey

1) Name of the Survey: Household Interview Survey (HIS)

2) Implementation Year of the Field Survey: 2014

3) First time?

0 Yes, m No (involving no update of the existing OD data),

o No (involving update of the existing OD data)

4) Survey cost and time

Total cost for local consultant: ( 20.31 ) million yen, whole survey: 22.01 million yen

Input of JICA experts: planned ( 7.7 ) man-months, actual (9.1 ) man-months

Field survey duration: planned ( 7.0 ) months, actual ( 29.6 ) months

Total survey period including analysis: planned ( 34.6 ) months, actual ( 49.2 ) months

Remarks: PT survey was conducted by JICA and counterpart for enhancement of the capacity of
database management. However, in a part of ensuing budjet and bid of almost part of survey,
there was misslighnment between local consultants and counterpart. The study team proposed the
extension of expiration date of 15 months, and the date was extended by JCC and JICA in Nov.
2013. Hence, the project activity was finished with the deley of 3 months and 1 year comparing
with originating schedule. Input Of JICA expert includes transffering technology as to traffic
survey. Input of JICA experts excludes transfer technology.

5) Target area

Population: (18.049 (as of 2012 estimation)) million, No. of households: ( 5.10(as of 2012 estimation) )
million, Area: ( 3,954.4 ) km?

No. of survey zones: ( 432 traffic analysis zones)

6) Sampling method

o Resident registration, m Census data, O Electoral roll, o Satellite image, 0 Area sampling

(Sampling in the field), o Rule-based (pls. specify ),
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o Other ( )
Remarks: 2012 population was estimated by 2010 census data.

7) Collected samples
( 51,330 ) households or ( 177,489 ) persons, Sampling rate: ( 1.01%)

Remarks: -

8) Collected trips
( 266,078 ) trips, Outgoing ratio: (  87.8 ) %, Trip rate: gross ( 1.97 ),
net( 2.26 )/person-day

Remarks: -

9) Surveyed household attributes:
m Address, m House type: (own, rent) types, m Household income: ( 17) classes,
0 Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,

® Number of vehicles owned: (16 (Bicycle, motorcyclo, Car/Jeep, Pedicab, Tricycle, Taxi, Filcab, HOV, Jeepney,
Minibus, Standard bus, School/Company/Tourist bus, Pick-up/Delivery truck, Truck, Trailer, Others)) types, m Years of
residence, m Previous residence

m Number of household members, m Number of children: age (0 ) to ( 4 ) years

m Other ( parking garage )

10) Surveyed household member attributes:
m Age: ( ) classes, m Sex, m Worker/student/other status: ( ) types
m Profession: ( 14) types, 0 Position at work: () types, m Industry: ( 17 ) types
m Latest academic background, m Personal income: ( 18 ) classes,
m Work/school address, m Work/school hours and days,
m Vehicle availability: ( vehicle ownership 3 types ) types, m Driving licence: ( 4 ) types,
0 Transport expenditure: ( ) types
0 Transport allowance from the employer: ( ) types
m Other ( differently Abled, intension of cooperating additional survey)
Remarks:
11) Surveyed trip attributes:
m Origin/destination, mType of O/D place: ( 11) types, m Departure/arrival time
m Purpose: (13 ) purposes, m Cost, m Transfer points: (5 ) unlinked trips
m Travel modes: (27 ) modes, m Driver/passenger, 0 Number of occupants
O Access/egress cost and time, 0 Transit wait time, m Parking place (4) types, m Parking cost,
0 Total number of trips, 0 Reason for not making any trips: ( ) types

m Other ( reason of modal choice, Trip assessment, Trip purpose of companion, if any, opinion for
congestion, safety, PT, Environment and transportation measures )

12) OD matrices development:
( ) OD matrices for m One day, 0 Certain period from ( ) hrs to ( ) hrs

13) Use of any mobile device and its result: No
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14) Problems encountered: When the study team make the database using the result of survey, the
inportant problem was occurred that the car ownership rate is too low (4%). Because the study team
found the reason that there is the bias of low income, the database was finalized by the modification
based on car registration data.

15) Usage of existing zonal population data to develop/update OD matrices: Available demographic
data was population and household census 2010 only, therefore, population and number of
households as of 2014 were estimated by framework of the study area, and HIS was performed to
built present OD matrices.

(3) Supplemental Transport Surveys

1) m Cordon line survey: ( 49 ) stations, Utilized for modeling? m Yes, o No
2) m Screenline survey: ( 3 ) lines, ( 50 ) stations, Utilized for modeling? m Yes, o No
3) o Intersection traffic volume survey: () intersections,
Utilized for (macro) modeling? o Yes, o0 No
4) o Public transport OD interview survey: ( ) stations, Utilized for modeling? o Yes, o No
5) o Parking survey: () stations, Utilized for modeling? o Yes, o0 No
6) oStated Preference survey: () samples, Utilized for modeling? o Yes, o0 No
7) 0 Travel speed survey: () routes, Utilized for modeling? o Yes, 0 No
8) O Freight cargo survey: () stations, Utilized for modeling? o Yes, o No
9) o Road inventory survey, Utilized for modeling? o Yes, o0 No
10) o Other survey 1: (), Utilized for modeling? o Yes, o No
Contents:
11) o Other survey 2: (), Utilized for modeling? o Yes, o0 No

Contents: traffic volume of inland waterway freight traffic, characteristics of inland waterway
freight traffic and transport at 6 major waterways and 10 freight operators.

12) o Other survey 3: ( ), Utilized for modeling? o Yes, o0 No
Contents:

13) Use of any mobile device and its result: No

(4) Activity Diary Survey (ADS)

1) Conducted? o~ Yes, m No

2) If yes, ( ) persons and ( ) households at intervals of ( ) minutes for
( ) days from ( ) survey zones

3) Survey cost and time

Total cost for local consultant: ( ) million yen

Field survey duration: planned ( ) months, actual ( ) months

Total survey period including analysis: planned ( ) months, actual ( ) months
4) Major result

Outgoing ratio: ( ) %, Trip rate: gross ( ), net ( ) / person-day

5) Surveyed trip attributes:
o Origin/destination, 0 Type of O/D place: ( ) types, 0 Departure/arrival time
o Purpose: ( ) purposes, 0 Cost, 0 Transfer points: ( ) unlinked trips

o Travel modes: ( ) modes, 0 Driver/passenger, 0 Number of occupants
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0 Access/egress cost and time, 0 Total number of trips
0 Reason for not making any trips: ( ) types

6) Use of any mobile device and its result:

7) Main purpose/usage of ADS:

(5) Socioeconomic Survey (if not included in the Comprehensive Travel Survey)

1) Conducted? oOYes, mNo
2) If yes, name of the Survey:
3) Implementation Year of the Field Survey:
4) Survey cost and time
Total cost for local consultant: () million yen
Input of JICA experts: planned () man-months, actual () man-months
Field survey duration: planned () months, actual () months
Total survey period including analysis: planned ( ) months, actual () months
5) Target area
Population: () million, No. of households: () million, Area: ( ) km®
No. of survey zones: ( )

6) Collected samples

( ) households or ( ) persons, Sampling rate: ( ) %
7) Surveyed household attributes:
o Address, o0 House type: ( ) types, 0 Household income: ( ) classes,
o Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,
o0 Number of vehicles owned: ( ) types, O Years of residence, O Previous residence
0 Number of household members, o Number of children: age ( )to ( ) years

8) Surveyed household member attributes:
o Age: ( ) classes, O Sex, 0 Worker/student/other status: ( ) types
o Profession: ( ) types, 0 Position at work: ( ) types, 0 Industry: ( ) types
o Latest academic background, o Personal income: ( ) classes,
O Vehicle availability: ( ) types, 0 Transport expenditure: ( ) types

0 Transport allowance from the employer: ( ) types

9) Use of any mobile device and its result:

10) Problems encountered:

11) If other socioeconomic survey data were utilized, provide the detail:

(6) Demand Forecast Modeling Detail

1) First time?

o Yes, m No (involving no update of the existing model),
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o No (involving update of the existing model)
2) Work period for modeling
Input of JICA experts: planned (2.5 ) man-months, actual (5.0 ) man-months
Modeling work period: planned (2.0 ) months, actual (3.2 ) months
Total work period including forecast: planned (2.5 ) months, actual ( 5.0 ) months
3) Target area
Population: (18.049 (as of 2012 estimation)) million, Area: ( 3,954.4) km®
No. of traffic analysis zones (TAZs): (365 ) internal and ( 67 ) external TAZs
4) Strada for modeling
Total ( 2 ) household classes:
0 by household income, m by the number of vehicles owned by household,
O by residential type, 0 Other ( )

Remarks: -

Total ( 5 ) trip purposes: Home to Work, Home to School, Private trip, Business Trip, To home
m home-based and non-home-based, m destination-type-based (including to-home),
0 Other ( )
Total ( 5) travel modes: Truck, Jeepney, Motorcycle, Car, Bus
m walk all the way (not included in network assignment),
0 other non-motorized (included in network assignment),
m motorcycle, m car, 0O van, 0 small truck, 0 medium truck, m large truck,
m transit, O transit (rapid service)
O income-class-based with different value of time
5) Target time period for modeling:
m one day, 0 morning peak, 0 evening peak, 0 Other ( )
Reason for this selection:

This study was masterplan base. Daily demand forecast was reqired to calculate yearly
economic/finance analysis.

6) Trip production/attraction model
m Aggregated (regression analysis), 0 Disaggregated ( )
(10 ) models developed in 0 Excel, m JICA-STRADA, m CUBE, o Other (

Problems or issues:

Trip production/attraction model was authodox aggregation model by socio-economic data.

7) Trip distibution model
m Aggregated (fratar method), o Aggregated (gravity model),
0 Aggregated (aggregated logit model), o Disaggregated ( )
() models developed in 0 Excel, m JICA-STRADA, m CUBE, o Other (

Problems or issues:

Socio-economic frame was a trend frame only in this study. Therefore, frater method basically was

adopted as trip distribution model in this study.

8) Modal split model
m Aggregated (aggregated logit model), m Disggregated (disaggregated logit model),
0 Disaggregated ( )
(10 ) models developed in 0 Excel, m JICA-STRADA, mCUBE, o Other (
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Problems or issues:
Modal split model basically was authodox binaly choice model in this study.
9) Network assignment model
o Aggregated (incremental assignment), m Aggregated (user-equilibrium assignment),

0 Aggregated (transit assignment), 0 Disggregated (microsimulation model),

The model was run in m JICA-STRADA, m CUBE, o other ( )
Usage of any existing digital information: m GIS, o CAD, o Open Street Map, o Google Map,
0 Google Earth, o Other ( )

Problems or issues:
Base network of GIS data was prepared by Department of Public Works and Highways (DPWH)
and Metropolitan Manila Development Authority (MMDA).

10) Technology transfer of the model
mYes ( ), oNo
(19, average 9 ) persons from ( 4 ) organizations were targeted for technology transfer.
Duration of training: (11 ) 0 months, m days, 0 hours
Problems or issues: Almost trainee was not used to be prepare for transpotation data and analysis.

11) Model improvement or redevelopment after the project?
O Yes (improvement), oYes (redevelopment), m No

Remarks: -

(7) Development Needs that are Expected of the Project

1) Additional Projects/Studies (e.g. pre-F/S or pilot projects) within the Scope of the Project
— None
2) Additional Projects/Studies that were Derived from the Project after its Completion
— None
3) Future Direction of the Development Needs
Infrastructure/equipment: m Road, o Flyover/underpass, m Rail-based transport,
m Bus-based transport ( BRT ), o ITS( ), 0 Other ( )
Policies: m TOD, o Road/area Pricing, o Parking Pricing, o TDM ( ),
Capacity development: m Planning, m Engineering, m Governance, 0 Other ( )

Remarks: About development needs, the counterpart is a road sector. Hence, the counterpart is
interested in all part of road traffic field, and plans large ring road and highway to ease seriously
traffic congestion. In the while, in the Philippines, the needs of chaebol companies sometime is
related for development. So, they concern with the plan related TOD and urban development. The
government was interested in tools for development evaluation theirself. Hence the government
wanted to be possible for updating database, conducting lage survey and evaluation.
4) Trend of Cooperation by Other Donors:
— None
5) Perspective of usage of the transport data, model and M/P in light of the above situation:
They concern with capacity building. in this project, based on requirement of counter part which
want to learn practical contents, the training for evaluation of small pulic transport project was
conducted for enhancement of consideration adjustment capacity and formulate policy. In the
training, instead of lecture and practice hour, working members planed practically about bus routes
and inprovement of public transport using CUBE in theirself and the opportunity of Q&A was
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optimally provided for by study member. JICA experts adviced to counter part and was consulted by
counterpart member about the forecast model using the MUCEP database.

And, Study team realized to establish TPU unit which manages the MUCEP database steadily. The
previous administration eagered to conducted large home interview survey in all region of Philippine
by TPU as a center.

It’s not normal to divide HIS to JICA and Counterpart. But the result of this study gave the
counterpart much experience about managing and producing the database and evaluation using the
database with delay.
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Project Name K DT A EET 7 e Ve 7 N (HEREIN )
(Project on the Revision and Updating of Strategic Transport Plan for Dhaka)

Country Bangladesh

Consultant(s) Almec, OCG, Katahira

Study Period 2014-2016

Project Outline

(1) Objective

I. To revise and update M/P the STP (Strategic Transport Plan) for Dhaka which was approved by
the GOB (Government of Bangladesh) eight years before.

II. To select plans and formulate a road map that would consist of high priority projects to solve
current urban transport issues.

(2) Detail of Comprehensive Travel Survey

1) Name of the Survey: Household Interview Survey (HIS)
2) Implementation Year of the Field Survey: 2014
3) First time?
0 Yes, 0 No (involving no update of the existing OD data),

m No (involving update of the existing OD data) = updating DHUTS OD data in central Dhaka,
which had not been cleaned yet

4) Survey cost and time
Total cost for local consultant: ( 27.19 ) million yen = 20,631,000 BDT as of August 2014
Input of JICA experts: planned ( 1.75 ) man-months, actual ( 2 ) man-months
Field survey duration: planned ( 2 (July - August) ) months, actual ( 2.5 (Sept - early November) ) months
Total survey period including analysis: planned ( 7 ) months, actual ( 8 (mid Jul — mid March) ) months

Remarks: The reason behind the delay of the survey duration was the religious holiday that took
place in the middle of the field survey period as well as a strike.

5) Target area
Population: ( 9.83 ) million, No. of households: ( 2.4 (assume IHH=4.21 HHmember) ) million,
Area: ( 1,598 ) km® - including DHUTS area
No. of survey zones: ( 192 )
6) Sampling method
o Resident registration (difficult to obtain), m Census data, o Electoral roll, o Satellite image,

m Area sampling (Sampling in the field), o Rule-based (pls.specify ),
m Other (utilize previous study’s sampling method (DHUTS) )

7) Collected samples
( 15,897 ) households or (66,246 ) persons, Sampling rate: ( 0.67 (target 0.75%) ) %

Remarks: Sampling rate was low due to budget constraints. It was 1% even in the JICA’s
original TOR.

8) Collected trips
( ) trips, Outgoing ratio: ( ) %, Trip rate: gross (Male=2.26 ; Female=1.18),
net ( ) / person-day

Remarks: Female’s trip rate in Dhaka is lower than male’s trip rate with a cultural/religious
background that females tend to stay at home.
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9) Surveyed household attributes:
m Address, m House type: (Own ; Rent) types, m Household income: (21 ) classes,
o Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,
m Number of vehicles owned: (5 (Bicycle, MC, Car, Private Auto Rickshaw, Other Automobile) types, 0O Years
of residence, o0 Previous residence
m Number of household members, o Number of children: age ( )to ( ) years
m Other (Rent Expense, Electricity Expense)
Remarks:
10) Surveyed household member attributes:
m Age: ( ) classes, m Sex, 0 Worker/student/other status: ( ) types
m Profession: ( 15) types, 0 Position at work: ( ) types, m Industry: ( 22 ) types
o Latest academic background, m Personal income: (21 ) classes,
m Work/school address (in TAZ), 0 Work/school hours and days,
m Vehicle availability: (5 ) types, m Driving licence: (Own, Not Own) types,
0 Transport expenditure: ( ) types
0 Transport allowance from the employer: ( ) types
m Other (Secondary Occupation, phone numbers (for survey follow up purpose))
Remarks:
11) Surveyed trip attributes:
m Origin/destination, m Type of O/D place: ( 4 ) types, m Departure/arrival time
m Purpose: (7 ) purposes, m Cost, m Transfer points: (7 ) unlinked trips
m Travel modes: (19 ) modes, O Driver/passenger, 0 Number of occupants
O Access/egress cost and time, 0 Transit wait time, O Parking place, o Parking cost,
m Total number of trips, 0 Reason for not making any trips: ( ) types
0 Other ( )
Remarks:
12) OD matrices development:
( ) OD matrices for m One day, 0 Certain period from ( ) hrs to ( ) hrs

13) Use of any mobile device and its result: No, there was only limited budget for the survey. Mobile
device is more expensive and it takes more time for surveyors to get used to it.

During the study period, the University of Tokyo (Prof. Shibasaki) conducted survey and data
analysis with the CDR (call detail records) for comparison with the RSTP OD matrices as part of the
research funded by JICA. Collected data was provided by one of the cell phone carriers in Dhaka
which took a market share of 40% in Dhaka. Considering that the data recording process occurred
every time a phone call was made, size of collected data expanded quickly on a day by day.
However, demographic data such as household profile and modes used were not available. Therefore,
although the size of the data is big, it was hard to complement the HIS.

14) Problems encountered: Holiday season (moslems’s holiday of ied) delayed the survey process.
There was also a strike during the field survey. These two problems caused the survey duration in
general two weeks longer.

Also, there was no Japanese expert involved in the DHUTS PT Suvey, which focused on the central
area of Dhaka, and the survey was managed nearly directly by a local consultant. As a result,
database made out of DHUTS PT Survey was far from clean and required enormous data cleaning
work. Moreover, the RSTP Study Team were not allowed to contact the local consultant but only
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communicated through DHUTS’s primary consultant, that was, Katahira Engineering International.
Survey form also required syncronization since the database of DHUTS was going to be utilized.
Ultimately, the RSTP survey preparation process took a long time to conduct.

15) Usage of existing zonal population data to develop/update OD matrices: There was no latest
population data other than census data 2011. The previous one was coducted 2001. So, they had to
estimate the population for 2014 based on the census data 2001 and 2011.

(3) Supplemental Transport Surveys

1) m Cordon line survey: ( 35 ) stations, Utilized for modeling? m Yes, 0 No

Remarks: There was a small question about willingness to pay included in this survey. It was
difficult and took a long time to get a permission for survey at the airport. Surveyors also needed
some knowledge transfer from the Study Team to well understand the survey method.

2) m Screenline survey: ( 3 ) lines, ( 20 ) stations, Utilized for modeling? m Yes, o No
3) o Intersection traffic volume survey: ( ) intersections,
Utilized for (macro) modeling? o Yes, o0 No

Remarks: Intersection traffic survey was not conducted maybe de to the budgetary reason. The
World Bank funded improvement of around 30 signalized intersection. However, even up to today,
police is still required to control each one of them.

4) m Public transport OD interview survey: ( 5 ) stations, Utilized for modeling? m Yes, o0 No
Remarks: There was a small question about willingness to pay included in this survey.

5) o Parking survey: ( ) stations, Utilized for modeling? o Yes, o No

6) o Stated Preference survey: ( ) samples, Utilized for modeling? o Yes, o0 No

7) o Travel speed survey: ( ) routes, Utilized for modeling? o Yes, o No

8) o Freight cargo survey: ( ) stations, Utilized for modeling? o Yes, o No

Remarks: Freight OD survey was not conducted because cargo trucks did not go through the city
due to the restriction and the target for demand modeling was only person trip.

9) m Road inventory survey, Utilized for modeling? m Yes, o No

10) o Other survey 1: ( ), Utilized for modeling? o Yes, o No
Contents:

11) o Other survey 2: ( ), Utilized for modeling? o Yes, o0 No
Contents:

12) o Other survey 3: ( ), Utilized for modeling? o Yes, o No
Contents:

13) Use of any mobile device and its result: No

Remarks: Apart from the budget constraints, other traffic surveys were not conducted because
selection was only for those which are useful for modeling. For example: intersection survey was not
conducted mainly because of driver’s low level of manners towards the traffic light. Freight OD
survey was also not conducted because the target of the study was only the private car inside the city.
Trucks were prohibited from entering the city.

(4) Activity Diary Survey (ADS)
1) Conducted? o~ Yes, m No

2) If yes, ( ) persons and ( ) households at intervals of ( ) minutes for
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( ) days from ( ) survey zones

3) Survey cost and time

Total cost for local consultant: ( ) million yen
Field survey duration: planned ( ) months, actual ( ) months
Total survey period including analysis: planned ( ) months, actual ( ) months

4) Major result
Outgoing ratio: ( ) %, Trip rate: gross ( ), net ( ) / person-day
5) Surveyed trip attributes:
o Origin/destination, 0 Type of O/D place: ( ) types, O Departure/arrival time
o Purpose: ( ) purposes, 0 Cost, 0 Transfer points: ( ) unlinked trips
o Travel modes: ( ) modes, 0 Driver/passenger, 0 Number of occupants
0 Access/egress cost and time, 0 Total number of trips
o Reason for not making any trips: ( ) types

6) Use of any mobile device and its result:

7) Main purpose/usage of ADS:

(5) Socioeconomic Survey (if not included in the Comprehensive Travel Survey)

1) Conducted? o Yes, m No
2) If yes, name of the Survey:
3) Implementation Year of the Field Survey:

4) Survey cost and time

Total cost for local consultant: ( ) million yen

Input of JICA experts: planned ( ) man-months, actual ( ) man-months

Field survey duration: planned ( ) months, actual ( ) months

Total survey period including analysis: planned ( ) months, actual ( ) months
5) Target area

Population: ( ) million, No. of households: ( ) million, Area: ( ) km®

No. of survey zones: ( )

6) Collected samples

( ) households or ( ) persons, Sampling rate: ( ) %
7) Surveyed household attributes:
o Address, 0 House type: ( ) types, 0 Household income: ( ) classes,
0 Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,
o Number of vehicles owned: ( ) types, O Years of residence, o Previous residence
o0 Number of household members, o Number of children: age ( )to ( ) years

8) Surveyed household member attributes:
o Age: ( ) classes, O Sex, 0 Worker/student/other status: ( ) types
0 Profession: ( ) types, O Position at work: ( ) types, O Industry: ( ) types
o Latest academic background, o Personal income: ( ) classes,
0 Vehicle availability: ( ) types, O Transport expenditure: ( ) types
0 Transport allowance from the employer: ( ) types

9) Use of any mobile device and its result:
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10) Problems encountered:

11) If other socioeconomic survey data were utilized, provide the detail:

(6) Demand Forecast Modeling Detail
1) First time?
o Yes, 0 No (involving no update of the existing model),
m No (involving update of the existing model)
2) Work period for modeling
Input of JICA experts: planned ( 3 ) man-months, actual ( 3 ) man-months
Modeling work period: planned ( 3 ) months, actual ( 3 ) months
Total work period including forecast: planned ( 3 ) months, actual ( 3 ) months
3) Target area
Population: (15.02) million, Area: ( 1598 ) km®
No. of traffic analysis zones (TAZs): ( 141 ) internal and ( 49 ) external TAZs
4) Strata for modeling
Total ( 3 ) household classes:
m by household income, o by the number of vehicles owned by household,
O by residential type, o Other ( )
Total ( 8 ) trip purposes: Home to Work, Home to School, Home to Other, Work to Home, School to Home, Other to
Home, Non-Home-Based to Other, Non-Home-Based to Business
m home-based and non-home-based, m destination-type-based (including to-home),
o Other ( )
Total ( 5) travel modes: Motorcycle, Car, CNG, Rickshaw, Bus and Train
o walk all the way (not included in network assignment),
0 other non-motorized (included in network assignment),
m motorcycle, m car, 0 van, 0 small truck, o medium truck, o large truck,
O transit, O transit (rapid service)
O income-class-based with different value of time
5) Target time period for modeling:
m one day, 0 morning peak, O evening peak, , 0 Other ( )
Reason for this selection:
6) Trip production/attraction model
m Aggregated (regression analysis), 0 Disaggregated ( )
( ) models developed in 0 Excel, 0 JICA-STRADA, m CUBE, 0 Other ( )

Problems or issues:

7) Trip distibution model
o Aggregated (fratar method), m Aggregated (gravity model),
o Aggregated (aggregated logit model), o Disaggregated ( )
( ) models developed in 0 Excel, 0 JICA-STRADA, m CUBE, 0 Other ( )

Problems or issues:
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8) Modal split model
m Aggregated (aggregated logit model), 0 Disggregated (disaggregated logit model),
o Disaggregated ( )
( ) models developed in 0 Excel, 0 JICA-STRADA, m CUBE, 0 Other ( )

Problems or issues:

9) Network assignment model
0 Aggregated (incremental assignment), m Aggregated (user-equilibrium assignment),

m Aggregated (transit assignment), 0 Disggregated (microsimulation model),

The model was run in o0 JICA-STRADA, m CUBE, o other ( )
Usage of any existing digital information: o GIS, o CAD, o Open Street Map, o Google Map,
o Google Earth, o Other ( )

Problems or issues:

10) Technology transfer of the model
m Yes (ocassionally on several progress report meetings), 0 Yes (training sessions), 0 No
( 4 )persons from ( DTCA ) organizations were targeted for technology transfer.
Duration of training: ( ) o0 months,0 days, o hours

Problems or issues: Though DTCA (Dhaka Transportation Coordination Authority) members as
the counterpart of the study had high level of educational background, generally they had no
interest in modeling. The period of assignment for the study was also too short before he/she is
transferred to other agencies. Some counterparts for this project even had a background unrelated
to transportation. Therefore, the Study team only emphasized the knowledge transfer on some
basic concept of planning and the definition of a masterplan. The TOR of this study mentioned that
knowledge transfer such as lecture and training sessions was included in the scope of project.
However, it was never really applied because of bad experiences and insignificant results in
previous studies (STP and DHUTS).

11) Model improvement or redevelopment after the project?
® Yes (improvement), 0 Yes (redevelopment), o No

Remarks: The model developed in this study was utilized in the following pre F/S projects (for
MRT Lines 1 and 5). Additional traffic count survey data was utilized to improve the model
during the pre F/S and the model platform was changed from CUBE to JICA-STRADA.

(7) Development Needs that are Expected of the Project

1) Additional Projects/Studies (e.g. pre-F/S or pilot projects) within the Scope of the Project
— Pre F/S of MRT Line 1 and 5, funded by JICA (in separate report)

Remarks (or unique situation): -

2) Additional Projects/Studies that were Derived from the Project after its Completion
— Construction of MRT Line 6 by JICA

— BRT Line 3 which was partially funded by ADB (north section up to the airport) and by the
World Bank (rest of the line). However, the World Bank withdrew from the financing after
D/D process.
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— MRT Line 2 and 4 : under planning stage
— BRT Line 7 : under planning stage

3) Future Direction of the Development Needs

Infrastructure/equipment: m Road, o Flyover/underpass, m Rail-based transport,

m Bus-based transport (MRT feeder), o ITS (no, too expensive), O Other ( )
Policies: m TOD, m Road/area Pricing, m Parking Pricing, o TDM ( ),
Capacity development: m Planning, m Engineering, m Governance, 0 Other ( )

Remarks:

— Road development was mainly aimed for the outskirts with a ring road concept.

— Flyover/underpass was not an option since the existing road is too narrow and leaves no
space for construction.

— BRT was no longer suitable because the public transport demand was extremely high.
Therfore, direction of public transport development is toward MRT and its feeder transport
(bus-based development).

\J

TOD was proposed for MRT stations in sattelite areas of Dhaka.

2

TDM’s main purpose in Dhaka is to shift people from private vehicle to public transport.
However, it was not suitable because current public transport is very dirty and has low level
of service. These facts discouraged people from shifting to public transport.

— Although road/area pricing is considered for future development needs, nowdays, traffic
volume was always high throughout the day. Therfore, peak hours is hard to identify for the
pricing system.

— Traffic management was not applicable mainly because of poor driving behavior of the
citizen.

— As for capacity development, empowerment of DMTC (Dhaka Mass Transit Company) as
MRT operator in terms of governance, engineering, and panning, is needed.

4) Trend of Cooperation by Other Donors:
— Main donor country for Dhaka is Japan (through JICA). Other donors are ADB and the
World Bank. These organizations mostly are related to transportation sector.

— Other countries/entities that are interested in developing Dhaka are United Nation, KOICA
(Korea International Cooperation Agency), and German (GIZ), French, and Chinese
governments.

5) Perspective of usage of the transport data, model and M/P in light of the above situation:

The World Bank is now utilizing database from this study for their future work in Dhaka. Also,
database is accessible for the public with DTCA’s consent.
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Project Name A A EFEEE T SGEE RIERTEH A (METROS)
(Data Collection Survey on Railways in Major Cities in Vietnam)

Country Viet Nam

Consultant(s) ALMEC Corporation, Nihon Koei, International Development Center of
Japan

Study Period 2013-2016

Project Outline

(1) Objective

Under these circumstances, the “Data Collection Survey on Railways in Major Cities in
Vietnam” (METROS Study) is conducted with the following objectives.

(i)to collect and review existing plans and data on transport and urban development, and
especially those related to UMRT system;

(i) to update urban traffic database by conducting necessary supplemental surveys;

(iii) to conduct demand analysis based on updated database on current UMRT network and
individual lines which has been approved by the Prime Minister , based on the updated data.

(iv) to review current UMRT network and lines from technical and engineering viewpoint; and

(v) to make recommendations on the future development of UMRT systems based on the
above.

Hanoi city

(2) Detail of Comprehensive Travel Survey

1) Name of the Survey: Household Interview Survey (HIS)

2) Implementation Year of the Field Survey: 2014

3) First time?
0 Yes, 0 No (involving no update of the existing OD data),
m No (involving update of the existing OD data)

Remarks:

4) Survey cost and time
Total cost for local consultant: ( 43 ) million yen
Input of JICA experts: planned ( 3 ) man-months, actual ( 3 ) man-months
Field survey duration: planned ( 1 ) months, actual ( 1 ) months
Total survey period including analysis: planned ( 3 ) months, actual ( 3 ) months

Remarks:

5) Target area
Population: (7. 6 (as of 2009)) million, No. of households: ( 2.06(as of 2009) ) million,
Area: (4.2 ) km®
No. of survey zones: ( 730 traffic analysis zones)

Remarks:

6) Sampling method
o Resident registration, m Census data, 0 Electoral roll, o Satellite image, 0 Area sampling

(Sampling in the field), o Rule-based (pls. specify ),
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o Other ( )

Remarks:

7) Collected samples
(9,121 (+18,030" ) ) households or ( 100,168) persons, Sampling rate: ( 1.00) %
Remarks:

1) The centre of Hanoi City was covered by HIS conducted by TEDI in 2012 and the data was
utilized.

In recently JICA wants to reduce the budjet for PT survey. So, because the transportation database
is existing, the number of traffic count locations is increased for modification OD data, the JICA
experts judge it’s no issue.

8) Collected trips
( 197,068 ) trips, Outgoing ratio: ( ) %, Trip rate: gross ( 4.00 ),
net ( ) / person-day

Remarks:

9) Surveyed household attributes:

m Address, m House type: (Owned, rented, Borrowed, Others) types, m Household income: ( 0 )
classes,

0 Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,

m Number of vehicles owned: (12 (Bicycle, motorcyclo, taxi=<7seat, car <=7seat(including semi truck), small bus
(<=16seat),Med size bus (<=35seats), Light truck(<2.5tons), med size truck(2axis, 6weels), 3 axis truck, >=4-axis truck, others))
types, m Years of residence, m Previous residence

m Number of household members, m Number of children: age ( )to ( ) years

0 Other ( telephone number, other income source, the no. of income erners, household condition
(floor area, structure, maintenance, land use) , house-rent price, ptiority of finding house, hope of the house )

Remarks: Because not only transportation problem but also the urban problem should be focused,
the question as to social economics was added on the PT survey sheets additionally.

To reduce the budjet, the study team aim to utilize the database of TEDI which is the famous local
consultants of demand forecast. However, the cost and travel time was not asked to intervewee. Its
not easy to modify the OD data using the result of TEDI. Hence The number of the traffic count
survey was increased to modifiing OD.

10) Surveyed household member attributes:
m Age: ( ) classes, m Sex, m Worker/student/other status: ( ) types
m Profession: ( 14) types, 0 Position at work: ( ) types, m Industry: ( 10 ) types
m Latest academic background, m Personal income: (15 ) classes,
m Work/school address, m Work/school hours and days,

m Vehicle availability: ( vehicle ownership 3 types (car, motorcycle,bicycle) ) types, m Driving licence:
(motorcycle, car, both, none) types,

o Transport expenditure: ( ) types
0 Transport allowance from the employer: ( ) types

m Other ( trip mode for no vehicle available member, residency status, type of employer (state,
non-state, foreign), employment status, usual commuter mode, actual and acceptable commuter time
and evaluation )
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Remarks:

11) Surveyed trip attributes:
m Origin/destination, m Type of O/D place: (12 ) types, m Departure/arrival time
m Purpose: (7 ) purposes, m Cost, m Transfer points: (4 ) unlinked trips
m Travel modes: (14 ) modes, O Driver/passenger, 0 Number of occupants

O Access/egress cost and time, 0 Transit wait time, m Parking place (Side walk, On-Road, Off-
road, inside house) , m Parking cost,

0 Total number of trips, 0 Reason for not making any trips: ( ) types
m Other ( reason of modal choice, assessment of the trip )

Remarks: There are 2 type of form for Irregular trip and regular trip.

12) OD matrices development:

(5 ) OD matrices for m One day, 0 Certain period from ( ) hrs to ( ) hrs

13) Use of any mobile device and its result: No

14) Problems encountered:

The quality of survey by a consultant in Vietnam was low. Therefore, the number of traffic count
location was increased for modified OD data. In the result, the contents of question sheet is longer
and the surveyors hardly take the samples. However, the urban problem like water, income, disaster
etc. is useful for analyze.

15) Usage of existing zonal population data to develop/update OD matrices: Available demographic
data was population and household census 2009 only, therefore, population and number of
households as of 2014 were estimated by framework of the study area, and HIS was performed to
built present OD matrices.

(3) Supplemental Transport Surveys

1) m Cordon line survey: ( 43 ) stations, Utilized for modeling? m Yes, o No
2) m Screenline survey: ( 1) lines, ( 5) stations, Utilized for modeling? m Yes, 0 No
3) o Intersection traffic volume survey: () intersections,
Utilized for (macro) modeling? o Yes, o No
4) o Public transport OD interview survey: () stations, Utilized for modeling? o Yes, o No
5) o Parking survey: () stations, Utilized for modeling? o Yes, o0 No
6) oStated Preference survey: () samples, Utilized for modeling? o Yes, o No
7) m Travel speed survey: ( 10 ) routes, Utilized for modeling? m Yes, 0 No
8) o Freight cargo survey: () stations, Utilized for modeling? o Yes, o No
9) o Road inventory survey, Utilized for modeling? o Yes, o0 No
10) o Other survey 1: (), Utilized for modeling? o Yes, o0 No

Contents:

11) o Other survey 2: (), Utilized for modeling? o Yes, 0 No
Contents:

12) o Other survey 3: ( ), Utilized for modeling? o Yes, o0 No
Contents:

13) Use of any mobile device and its result: No
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(4) Activity Diary Survey (ADS)

1) Conducted? o~ Yes, m No

2) If yes, ( ) persons and ( ) households at intervals of ( ) minutes for
( ) days from ( ) survey zones
3) Survey cost and time
Total cost for local consultant: ( ) million yen
Field survey duration: planned ( ) months, actual ( ) months
Total survey period including analysis: planned ( ) months, actual ( ) months
4) Major result
Outgoing ratio: ( ) %, Trip rate: gross ( ), net ( ) / person-day
5) Surveyed trip attributes:
o Origin/destination, 0 Type of O/D place: ( ) types, O Departure/arrival time
o Purpose: ( ) purposes, 0 Cost, 0 Transfer points: ( ) unlinked trips
o Travel modes: ( ) modes, 0 Driver/passenger, 0 Number of occupants

0 Access/egress cost and time, 0 Total number of trips
0 Reason for not making any trips: ( ) types

6) Use of any mobile device and its result:

7) Main purpose/usage of ADS:

(5) Socioeconomic Survey (if not included in the Comprehensive Travel Survey)

1) Conducted? oOYes, mNo
2) If yes, name of the Survey: HIS survey (4:additional information)
3) Implementation Year of the Field Survey: 2014
4) Survey cost and time
Total cost for local consultant: ( ) million yen
Input of JICA experts: planned () man-months, actual () man-months
Field survey duration: planned () months, actual () months
Total survey period including analysis: planned () months, actual () months

5) Target area

Population: () million, No. of households: ( ) million,
Area: ( ) km?
No. of survey zones: ( traffic analysis zones)

6) Collected samples
( ) ) households or () persons, Sampling rate: ( ) %
7) Surveyed household attributes:

0 Address, 0 House type: ( ) types, 0 Household income: ( ) classes,

0 Household expenditure: ( ) classes, 0 Transport expenditure: ( ) classes,

o Number of vehicles owned: ( ) types, O Years of residence, 0 Previous residence
0 Number of household members, o Number of children: age ( )to ( ) years
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