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XA A - ABA A Bane =

2) EAX| 2aiZzio| HaiMAMo| 25t HAR-BAA| HES X|FE SAMOZ(MEY
2|, 1987)

HPAZE B4 ol BPSH S Frhetar /AR AAE A=A, FAkel
E5ATE oz 8 =298 587 EA, A d3 ¢ Foflaclat 8 AE f
ot HYPnEaFe AR, HPIAAHS F402 B 500m o|Uj] A=Y K
A7HE B4t BEYAE uepbEA EAI7S S5t v AL Fa HabA
S &ty BYPAE SEAS AdstGon, HAEEE HYPAIZHS H|weit

277 A=A gkol Aare] Al

3) Use of GIS for Pedestrian Space Maintenance of Welfare Society (Yasuhiro
Sugizawa, 2003)

U2 mpzopul Al(Matsuyama City) o] &Y B FAAYS dFez Ao =27
Aol Al BaPZIeHA (barrier—free) WEAAE F53847] 93 A=A, Ao, =9,
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Apo] SHoA H3PeH dgFS wpolstil, GISE &8st =2 HEHZ 9 Hof
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A eadEeAY VIES AASHAT &4 AREE H7HA = vt g

® Road Type, Obstacle Type, Pedestrian Spaces Barrier—free

@ Distance to transport hub, @ Distance to major facility, @ Footpath
construction, @ Route type(commercial or residential), (& Footpath width, ®

Number of obstacles(subsidence, steps, damage, gradient, etc.), @ Number of

network points passed, Feasibility of work, @ Evaluation of work viability

38

FRAF It ARE vhepshs WHEY, B3R Foflaaet AA7|ES AAlskaL
oA g Ax7 AR, & AFelM ol E837] HsiMe A RS
L3

=
3 wEE 29l AR, AW PYH A} 21 AA wAS B ARG B
t}

of

ek

4) Quantifying Pedestrian Friendliness-Guidelines for Assessing Pedestrian
Level of Service(Nicole Gallin, 2001)

339 YAEHE(Main Road Western)S thito 2 Az HIYPAu|A 3 HILE
At A2 NS A=A, HYPm, HIPAE, HPUEe 5 94 RS SO B
YA |2 Brkekal, olF SHAR Swstelal vk EIPAH|L pF =

o=z

ge)d a4g Bl BYAGH asAe4d B

=
s

ol

b

%
stgov, WaEd At naRe EHI AT AR Yust B
A Kol AlFshet mk,

[ 2-3] BEdMH[A +F29| Ho|

Ml +E EHEH A
A Ideal pedestrian conditions(Negative factors are minimal,)
B Resonable(acceptable standard)

Basic(A significant number of factors impact on pedestrian safety and

comfort,)
D Poor(Pedestrian 'comfort' is minimal and 'safety concerns' are evident,)
E Unsuitable(below acceptable standards)




[E 2-4] 28X} LOSOH|

gers olx|

rr

x~

A =3

I

Category LOS Factor Method of Measurement Example
Path Width Measure ~from plans or |, g,
during site visit
Surface Quality Assess during site visit Unsealed, many cracks, bumps
Physical

Characteristics

Obstructions(per km)

Count during site visit

10 obstruction

Crossing Opportunities

Assess during site visit

None provided and are necessary

support Facilities

Examine during site visit

Many provided and well located

Location
Factors

Connectivity

Assess from street directory
maps and during site visit

Non existent

Path Environment

Assess from street directory
maps and during site visit

Unpleasant, next to kerb
(and therefore vehicular traffic)

Potential  for Vehicle

Conflict(per km)

count during site visit

10 driveways and 1 signalised
intersection, i.e. 1ipotential vehicle
conflict points

User Factors

Pedestrian Volume

Local Government statistics
or count during site visit

350 pedestrians per day

Mix of Path Users

Count during site visit

Mostly pedestrians, few cyclists

Personal Security

Assess during site visit,
preferably at night

Poor, i.e. unsafe

2ol a4F 2200 ZAYS LA 712 AN AL BAnd Bt
Quk o Hshe Aol Boke] WeIE Bed aiw AWsIEs] B 7]
BHQl QPN PRATE VRO HANHAT BIASIGOR, A48k J)Ro] B
kst Zgbdlolets AAE o gt

on Trip Quality(Frank Jaskiewicz, 1999)

T H7h

A 2

5) Pedestrian Level of Service Based

E2 8% rﬂul weolgs T HE 9150 7|E B AuA SE
3 qlrolet, mayake] A, oA, 715l o - g
7 aad Brlee edAR ST SRt
RHAuA 7 pao] HF A FHE FHstel g R
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o TIIX|E : Aesthetics, Safety, Ease of Movement
— (D Enclosure * Definition, @ Complexity of Path Network, 3 Building
Articulation, @ Complexity of Space, ® Overhangs * Awning - Varied
Roof Lines, ® Buffer, @) Shade Trees, Transparency, (9 Physical
Components * Condition . Sidewalk Configuration and Condition,

Vehicular Speed, Lighting

[# 2-5] EYMHIA £=F2| Ho
M A £ Hae HEEZ A

A 4.0~50 Very Pleasant

B 3.4~3.9 Comfortable

C 2.8~3.3 Acceptable

D 2.2~27 Uncomfortable

E 1.6~21 Unpleasant

F 10.~1.5 Very Unpleasant

29l AM/E olglo] S8, AZY, ABUY, A% FUH 5 A4 @
a7k B Aus 2zo] AL G Dol AMolt HAF 9% Auls £F
Fpolet A qlou, 3
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SET gt B ash 3o A4S Fh AURS wHolsa AME ¥ 4% 7z
S AR, 7)o Baskes AMEY] AT BeSE Baso] GEsirin Kk
£5) masgel A B ofxo] AL welshs 4% Bast ojgRzAdEe] A
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1) Pedestrian Demand Modelling of Large Cities—An applied Example from
London(Jake Desyllas, 2003)

1o

=
242 Bo) AYE EYA4o] 3t F5WS(pedestrian flow per hour)9] Wl 37
=
o

. BAYES Al =Hsletal ==& (capacity), X3 (Land Use),

sto] A% HolHE 53 A2 o7t ey, 2 deks 24t Welek 2Ad
o] A HERR 24T Havt .

T = 5 =
Capacity Pavement Width, Street Width, Carriageway Width
Adjacent Retail, Adjacent Commercial, Adjacent Office,
Land Adjacent Residential, Adjacent Public Buildings, Adjacent
Vacant Buildings and Adjacent Parking, Percentage and count
values were used for all
Street Grid

Configuration Visibility, Accessibility, Maximum Radial line of sight

Transport

T tati Ent ibili
Accessibility ube Station Entrance, Accessibility(graph depth)




2) Specification, estimation and validation of a pedestrian walking behavior
model(T Robin 2|, 2008)

2159] Sendai A2 YO R B el AL wolsty, By JUS oIS
sl B 2R ARl 45U A7, R K48 selep] Sl dadas

pedestrian walking behavior

l
! \

unconstrained constrained
keep toward free flow collision leader
direction destination (acc/dec) avoidance follower

» Keep direction : 23iXt= 2H&FS XI5 HIRX| LoHE ZAF0| QS(parameter © 24

e Toward destinaton @ Ealixt= £EQf Higk2t HIIE ZF|Asiole SXX| MEH
(parameter © 2%)

* Free flow acceleration : 7149 b= X9 2Z0 XRLE (M &2E7F 5242 7}

£9| g7t 20 F)

+ Leader—follower : H3liof| st AH |
maker?t Ho| UMUK LoHA 22 distoz
HXIZ potential leaderz2 MH

ro
D
©
o
@

_ .
r%aﬂ,m§6++87 ol o=

» Colision avoidance : Halof Cet ZEES colider? FatE g5, 8 X[FU0IM
desion maker® 2| TOIMUK| UOHA CI2 HEioz 0|55, UHGH Wazt U
ol e EYXE potential coliderz M

M2z - Moin HE 31



3) Multiple centrality assessment in Parma : a network analysis of paths and
open spaces(S. Porta, 2008)

o544 H7HMultiple Centrality Assessment)®] £4 7|HS &-8-s5t0] AR E
BHS, 1 HUHS AT AFolT olgelol By Qi urfsHUniversity of
Parma) Z4H A W 7 JoS tfom, A gAY Hmel eEZAH o] YES
7} A9 olgEA otk BAES AR B 249 AL g8 Auees 44
shal AT AdA B HYPAHR, eEZANo|As FHOR HESA BA4S 585t
ZAT AL 7ol gt AAS =&

<A 7 HEHDS Wolld S/ (centrality) 2] 714 £EE

>
ol

= 7]
Hozq @O 7I2 e =243Hnode?} edge)dto] centrality?} 7}2A|AES mlolslal,
@ AAl YEAAFHdE L))ot FAA EYA(Ro=e]l e B-HE a6,
3 o} AA ARAAT Aolo] Hzsrh 242 ool Ag Fko] A

shEthe 7Vt BAES metahe wiol,

M
rr
N

ol
=

=h

4) Walkability of local communities — Using geographic information systems to
objectively assess relevant environmental attributes(Eva Leslie 2|, 2005)

CISE B§3tel RATAL Ao B BRE dFolth TR0} nFelq B

Bl ALAD] 59l WA L8 3

E
5] EAo]§o Wyt w11 §E=Ego] Z HoAT Fa ZAX7A] AR =gt 4
Ae HHEA=TE AY AFEHA g AdS A
ol&F vg o2 ZFH4H(Cul-de—sac) e 7[22] A
= A HE B AA 7tz dAde wole WHFerR Hys
+ o] v Asttkal Aljkskiet, =2 B7F Axk2= AFUE(Dwelling density), A
A A (Connectivity), EAXo]-&2 HZAT thoFA(Land use accessibility and diversity

of uses), A9 W F "j&(Net area retail) 5] AHEE ST}

[o



[E 2-12] WIIX|E Lo 2AM ¢o|F

Environmental

Attribute Implied Relationship with Walkability GIS databases

High density neighborhoods =

Dwelli densit
welling density mixed—use development

Dwelling data

g

Higher connectivity = &4 Zat, CHYst | Road centre line an
Connectivity gher co Ctivity M Zsth oY oad c e and

A2 Ms intersections data
Land use . = ;
accessibility & | Mixed-use development = HMZAM A& | Land use and zoning
diversity of Zses Haigy 8 37t data, shopping centre
At

Net area retail Shopping centre

SHAIEE o] 4= ZRFTY =24 dAAE Sl 7R 2E T4

l:lol— =
o2 1T u, o] ATe] WHEW AWE B Aje|N Itz B
_q\_

HYPT 02 W AGEH S 5L B0

5) Increasing Walking: How important is distance to, attractiveness, and size
of public open space?(Billie Giles—Corti 2|, 2005)

35 2E2HO|A((P0S) Y T4 543 2 efete] HiAdE A0l A
Aoz AL AFtolth, TF AR HA(Perth) AYS o=, O 3¢, =4€ &7
of A, ofuUE], HA 5 POSe Eel-2gA Ao gt Ax £33, @ pose| o
& oF, &% 9 Hge] Bk 9 AdEeAl @ POSO| § AH wES AASL,
SEoAeRe AR, 3EEre] WY, 2719 Al 7HAl a9l Hidt HEA 2EE +H
sto] o] Mg R BAAY IFEHS HAStY] 2 2203t AA| EF Atole] A
S A &4 23, 3ol ©es] 7ol v Ave R Bis st
7ol =52k, g 84t I71E A Aol ke 2Ee] E=EHUT o I
QA ATl 2HE WAL e, 7IR7) ofd POSE We= shal glev, HFA
Al AT Fl deel ol2s WA By i fe ARk A o Sl

HM2d - Moy AE 33
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A3E HExpe Hilehs
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1. Haxtel Bdstdo] §4

1) EdXiet 2l=tAo| iy

“A7](walking)”, 2L ZPYl(homo erectus) CZHE Z|&H QI7ke] 7|22l
AAgSlolct, Bshs Fob Qb 7t=E B oopyel, Ao EHA7A| Y] A Y
EX29] Fiet 4, VMR HENA AAH 5 ofE] 7HA] B 249 EFHA 43
280 gk "r=t}(Moudon, A.V. et al., 2003)6) o|&3t A7|E Fl= ‘AL AR,
‘B3 (pedestrian)’ = E AL EFA] ¥l 7te] o AAY HAOlE Tl St &
A9 FHE o]§dto] olFdl= AFEE Quigith D uhEhi] HYe HIPL <l
Aot A7 Lo FAHHLRE dojup= YARA A7) A, B A E HHA

A1 W9lo) skt 2 4 g

1 2/(2006), 13'@? SHHYE ot BATIS BERA| AFehFAXH BATlete HIF

7) 0|2 -I—JgE,j-’,SQ xaﬂoﬂg HBYXIZE Cf2at Zto] ™olst QUCt “Anyone person who is afoot or who is
using a wheelchair or a means of conveyance propelled by human power other than a bicycle(RCW
46.04.400)". 0tak(1997), 'Pedestrian Faciliies Guidebook" ~Washington state department of

transportation,

M3 - Haixiet Halistd 39



A2l B VIHHY WESHS YroR Fo iy, WAL, Fuo Lo
HAARY oy 2 AR STOR XA HuiA mae] o)zt ue = 9o
W, AgEA F o A AL & AES FABHS 2ASHE fo] BAGIAY
sel A e o AR B shiz Bl s

0 B¥S =2Yol= &8 24
¢ gAY B
¢ QNS EEEE
o« QXS] 22 2 ot
« YoMl EX[0[E
« A= ¥ OxM 2EE Sot Bk 2B

P
ox
)
T
oL

* Federal Highway Administration-U.S. Department of Transportation(1998), fImplementing
Pedestrian Improvements at the local levely

0 =3xS BaEA0 B

7t "BEE ot EHY I 5 Fa(place) 52 Adshs A4 olFF
Q1 ArR)oleh, 712% Aot HPE 93t HEg AR Hax fj2e 25
o] zEo X—H;‘ oA == 289 AUy w2 wiAYgHE & o, 43 A&7 #
AS E3 Aolg 4= 9t} (Collin Buchanan, 1974)9) E3F EA|&o] 923t 7t = sl
o] 7leutem AAE A= Ao| ofye} 7t 7HA] o] e Vee FAlol s B4
HolA| Hedl, 7Rt AEREA Y Adut =AY Fa%t %%%7&, FH ASER
o] Hm, =AY Al &, =AY Ade =R Ba, oA el gig V&
A, AR & AEste T2 5 tUtt 7les aske Aaolth (e, 1985)

8) A% 2/(2008), EAl FAXIS 22X HlletAeA X|H0| 2ot AT, tetiRsel=rd M24d Hi=
9) Collin Buchanan(1974), The Specially Shortened Edition of the Buchanan Report — Traffic in Towns,

England : Penguin Books Ltd, p256.



O PZPHol I Al SRt ofol BelE A 5L EIT FAHA BHwol] B
oJulshe Aol obd, Rt

=3
ARz AZrAjola Al SH olo Hdd Ay #E 5o I

-

webd BaEAS solstn Badet Basde] BAE FHsied & vﬁa E
S HE 4% Som olFold Az FH 84 B 1 okidh Aol el el
%, 77 9E 5o mAYY EAol 2o Y= Y 5 BE olgRs
2ol WelolN Abwuof shu BARAL olRE Qhk oldd FUHY HABRAE T

Aot BE B8d 242 AAstE Aol

2) Halixte| 23 (needs)

0 olzte] 837

At0t4! 5 e
23
(Selff-Actualisation
Needs)
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oleidt ol A BAXY 872 AN Helstd 1EAQPAA), AXA, A
9, A3, BUHY 20 B 5 gtk J1EAL BREHe] /B0 Bolol I
B8 Aolth o/l oM Weldt 2 v12F ado] EgEL Aol

O QML B FWY T TAHI A7} ol gRtelA GolstA Hetm
Fgrto] shtel Aoz AXEL o] §EE ahv} wol EEHo] eA

2. BRLS] A T MEF AT

T8 HE AYsh= ettt A= I 3 AMESe A1 A7)ek S W
Slojct. Bayebgel A BaE she A, olgke] AE, Aeo) o) F4x B4t o
of talA WA oolof gt A A EYT} FRo = oAAoE Y HEY
W §% 52 AWHE ol BkErun, 1990, E delol AHEe] 252 )
= Y Aol =419 df st o el Hejet W s A4sHA dot ot
A Qzke] Bagre F9 47, A7, A2 47 Sol welslofof ditt

0 23xtel ¥ =27
{ ‘ o W =
LY P,  Jubl i)
b F 45cm Publi Event | o ‘ "
T -
| Shopping 28n-36m
T e
Normal Walk 4.6m-5.5m
(35" Plus)
[7& 3-2] 2UNIEH(Body Elipse) [T 3-3] E3H(spatial bubble)
EX:Fruin(1991) Z7{:U.8.Department of trasportation(1998)
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o ZIUSt AH2|(infimate distance) : 45cm 0|2 =3
A2l MRt 2, g5 5 2o gt HAE RA

X %40t A0l §F

« J§2IM H2|(personal distance) : 2 45~120cmZ TS 0| AHo Ao HE

0| 7ts®t AHelz, HelHel 2 g€

ot Atofe] Al Al 517t
P e, A0E AEqt

ol 2

[ (@)=}
o A& A2l(social distance) : 2F 120~360cmZ AlM o HEL 02 H2|o|H Y
QIZol 2740| Ot AL} AtEXQI UM LEHLIE 72

o Z&7{2|(public distance) : 2 360cm O|NoZ ZH S9| ZHQI 7(3|0f A LEtY

(public space)

A= HE 2

(social space)

Fjolzzt

ool

(personal space)

% 45cm

9k 120cm

ok 365cm

* E.T.Hall(1963). "A System for the Notation of Proxemic Behaviour". American Anthropologist

3 B2l G ARl AHsHe AL 2xke] Az Fabo] ohet sk ¢
WAIY A nefsor sty T goluo] 9 AS AF Ale] A mefsjor gt
(Hall, 1963)14),

14) Edward T. Hall (1963). "A System for the Notation of Proxemic Behaviour', American Anthropologist
65: 1003-1026
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15) Jone J. Fruin(1991), TEH&IX} ZZHPedestrian planning and design)—-0|21} C|X[Ql; K KEH21EN 2
o, ENZEZSHA, p2s,
16) @7t DA0](1996), TZZiCIRtRlo] &I, | 7|2Y, p.125.
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2 ol WS Tefet ) AFTIHE olo] Aole] YO 0.4m, o] Flo]
9]

. ué 2] H o]
v A}q.

5m 4 : ] 2 : 4 5m

[12! 3-4] 74Ol Ala|x =7t Q|
EX © 27t 1401(1996)
O HAZztMe Aleld 72

sAbS ZEfo|HAIE A]7]7] fJ3k Fxtoletd A5 FAIE Al AW
Aol o] dojutr] Aol At F=AIeke] Adeltt, AfFUAolAS BastAnt Wa
3F
A

N

2 ZFrha @ 4k gk ARUACIH] s Eels TAZE Atk AR ARyl
AIAE AT Aeo] w83t o Warith e Ado] Y A7k 1 =
Aol waso] WA WA ATk XS TARL o AZH advt 1 o) B

deld WA Bax Ao ZetolmAlet ARUAH B g of
Yeh wax Aolo] mle A A EE Fesith AR sdel dg HHEs
Lol 7)io] & mRol 2yl £ ERIAL AgE F7 LA BESTHS ol

17) @7tch TA|0|(1996), TZZtC|XQI10]

8 . 7129, p.125,
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U mao] ofele Aol T olSe A8d HES TAT 4 YRS WY 2 1Y
of X2 Uolub FHE AWM AUk RESTES o[§5IE ArhCioleck, 1976
20, olefst olmlolx Raje ABIE QPAstL WA wrE Wejoln mABLoIA
T AAEe] BT ABH BES AL HABFL FEIN A Yol 7

7B Hol T F23 847} | 4 9o,

rl

Egh FEEoA QPHSkAL fleavt W Arls AR e dYE =T 4
Qo™ (English Partnership, 2000) ©|Z27| A% H3PRSHA 7I2F7H ThA] EA|F7HE]
Bee U Hue HATHS Ba w4 WA HeE TR BYAL S U,

_,d
o

¢ 2 22 g2 =H0| gl YoHez LE o UAX|T BE0iMel 2 (Sldewalk
contacts)2 =AIRr] Z32| 42 2 =Y 4 U= A2 0|tk — HUHOIF
© M52 E0g7Is 718 2 Q82 OE AZS0I0h - 22[gH. =H0|E

21) Cioleck, Matthew T.(1976), fLocation of Static Gatherings in Pedestrian Areas : an Exploratory
Studyy , Canberra : Australian National University.
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HYS S B 2L YL NS B HFS 2 sobsiof Tt
ABEL OB NSOl AZSA kol P A uet 2 RS § Fojstn
2 RPUGEL A9 A4S T et ¥ & 9n BE uyRe Ade] FHt A
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= Y3 e B A @F_a0]al, ofof Hls| 7}
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Lee, C. 2|, 2006) ol2|gt Ag-Axfol| Wiga Fil 2% HIPRst= A2 2E(Two
Instrument to score Environments for Neighborhood Walkability; Moudon A.V.2],
2005)°= HEo| EAG Ea 22 7hzehy g7t o] Qlal, FAR7AY] Aget Al

go| gt 2o WESD B 2 AGTR BAFROE o]FolA k29
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 Connections(# Z2A)

DA E0| 7t st FAVK E2 EYEE H REI HEL =

+ Convenience(™ 2| A)

sleto| g, xEHAZ|e EMRET StHE[=71? B E2 EHE fshA 102
0| &2 7|Cte{of st=7t1?

« Convivial®3A)
Jt2E M2t FULAI B H{EX| ¢ ottt HAZRETE ZYEN JU=TH?

»  Comfortable(r2tA)
|

2|
S Hsiz o] Zap &l
 Conspicuousness(FZtA)

C BYZRES H7L Watby |7t 087l EFOILE AfRI0] BAXIE H REotd UsTH?

Freiburg2| HaliXtet XX O|EXI0f|A FIsHxQl 728t

* English Partnership(2000), fUrban Compendiumy , Lewelyn-Davies
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What Makes a Great Place?

| Key Attributes

Intangibles

street life 27 2] Aj&
evening use XS A| 7t &&
Volunteerism A}

pedestrian activity 28] A} =0
parking usage patterns

Measurements

business ownership AF¢F
property values XjAL7}X]
nd-use patterns A [C;AQ- g
retail sales 4~ 1§

= crime stats
sanitation rating
building conditions
environmental data

Underlying Ideas
A

1. 717 L EIZl FZ7to|Ct
The community is the expert.
2. &t CIXtelol oLzt $AE Fxst= AOILCL
You are creating a place not just a design.
3. EXtMe= & 4 gich
You can’t do it alone,
4, O52 & E7bsstoin etk

They always say it can’t be done.

Planning & Outreach Techniques
718 ¥ H2 HIY

5. CiX| HEOloz: T ZH2 o 4 ULt
You can see a lot just by observing.
6. HIXE LSt
Develop a vision,

Translating Ideas Into Action
OlO|C|OE YS2E

7. dEle 752 RYESCL
Form supports function
8. 3UFEE =012t

Triangulate

Implementation

AlS
e

9. IFLIOHRE AlZtstzt
Start with the petunias,

10. Money is not the issue.
=2 ZAX7t ofL|Ct,

1. €2 Z#3 Lt 20| ofLct,

You are never finished

PN =

(é)]
S
HL
o2
rlok
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e
ol7]
N
=
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oz
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re

Project for Public Spaces(2000),

FA Handbook for Creating Successful Public Spaces;
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6) Quantifying Pedestrian Friendliness-Guidelines

for

Level of Service(Nicole Gallin, 2001)

0 =Xt LOSH| F&S OlX|

rir

4 L IIE oAl

Assessing Pedestrian

Category LOS Factor Method of Measurement Example
Design Path Width Measure from plans or during 2.5m
Factors site visit
(Physical

Characteristi
cs)

Surface Quality

Assess during site visit

Unsealed, many cracks,
bumps

Obstructions(per
km)

Count during site visit

10 obstruction

Crossing
Opportunities

Assess during site visit

None provided and are
necessary

support Facilities

Examine during site visit

Many provided and well
located

Location
Factors

Connectivity

Assess from street directory
maps and during site visit

Non existent

Path Environment

Assess from street directory
maps and during site visit

Unpleasant, next to kerb
(and therefore vehicular
traffic)

Potential for
Vehicle
Conflict(per km)

count during site visit

10 driveways and 1
signalised

intersection, i.e,
11potential vehicle conflict
points

User Factors

Pedestrian Local Government statistics or 350 pedestrians per day
Volume count during site visit

Mix of Path Count during site visit Mostly pedestrians, few
Users cyclists

Personal Security

Assess during site visit,
preferably at night

Poor, i.e. unsafe
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O Havelock Street?t Thomas Street At0|2] Hay Street West Perthol CHSH Z7t

Number : Weighted
Category Factor Measurement/Value . ) Weight 9
of Points Score
Physical Path Width More than 2m but varies 4 4 16
Characteristics | Surface Brick paved, excellent quality in 4 5 20
Quality general although some slabs of
lesser quality are provided at
the eastern end of the test
segment
Obstructions | Some tables and chairs at cages 2 3 6
obstruct pedestrian traffic,
although sufficient room is
generally provided
Crossing Adequate, and chairs at cafes 2 4 8
Opportunitie | obstruct pedestrian traffic,
S although sufficient room is
generally provided
Support Rest facilities, colour contrast 4 2 8
Facilities kerbing and tactile facilities all
provided
Location Connectivity | Good 3 4 12
Factors
Path Next to kerb, generally 2 2 4
Environment | acceptable
Potential for | Moderate, approx 5 driveways/ 3 3 9
Vehicle intersections
Conflict
User Factors Pedestrian Assume more than 350 per day 0 3 0
Volume
Mix of Path Almost all pedestrians 4 4 16
User
Personal Excellent, lighting provided 4 4 16
Security
TOTAL 115

0
o}
HT
02
rlok
ox




0 HIAXE I8t LOS 2T ZY Fitm

Category Factor \g:tl Opoint 1point 2points 3points 4points
Path Width | 4 | o Pedestrian 0~ m 11M5 m 16~2.0 m more than 2m
Path wide
unsealed and/or poor quality moderate reasonable excellent quality,
many quality, i.e. quality, i.e. (continuous
Surface cracks/bumps, some cracks/ acceptable surface with
Quality 5 i.e. very poor bumps standard very few
quality cracks/ bumps
etc)
more than 21 between 11 and between 5 between 1 and 4 | no obstructions
Obstructions 3 obstructions/km 20 and 10 obstructions/km
Design obstructions/km | obstructions/km
Factors none provided, some provided some provided adequate dedicated
(Physical difficult to cross but poorly and are crossing pedestrian
Character located reasonably well facilities are crossing
stics) located but provided and facilities are
Crossing more are are reasonably provided at
Opportunities 4 needed well located OR adequate
none are frequency
provided as
they are
unnecessary
none existent few provided few provided several provided | many provided
Support » and poorly and reasonably | and well located | and well located
Facilities located well located OR absent but
unnecessary
Connectivity 4 none existent poor reasonable good excellent
unpleasant poor acceptable reasonable pleasant
environment, environment, environment, environment, environment,
.Path 2 close to may be within between 1m between 2m and pedestrians
) Environment vehicular traffic m of kerb and 2m of kerb | 3m from kerb more than 3m
Location from kerb
Factors
severe, more poor situation moderate, reasonable no vehicle
Potential for than 25 conflict | between 16 and | between 16 and moderate, conflict
Vehicle 3 points per km 25 contflict 25 contflict between 16 and opportunities
Conflict points per km points per km 25 conflict
points per km
Pedestrian more than 350 226 to 350 per 151 to 225 per 81 to 150 per Less than 80
Volume 3 per day day day day per day
majority of path approx 51% to between 21% less than 20% pedestrians only
Mix of Path users are 70% of path and 50% non—pedestrians
User Users 4 non—pedestrians users are non—pedestrian
Factors non—pedestrians path users
unsafe poor reasonable good excellent
Personal )
) 4 security
Security provided
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7) The development

and

testing of an

environment(K.J. Clifton 2|, 2007)

audit

for the pedestrian

Name!

Date:

Study Area:

Segment Number:

Time:

Weather:

Subjective Assessment: Segment

Enter 1,23, or 4 for 1= Strongly Agree 2=
Agree, 3=Disagree, 4=Strongly Agree

...... is attractive for walking. [J 1

...... is attractive for cycling []2

...... feels safe for walking. [] 3

...... feels safe for cycling. [] 4

0.Segment type
Low volume road [ 1
High volume road [] 2
Bike or Ped path — skip section C [] 3

A. Environment

1. Uses in Segment (all that apply)
Housing—Single Family Detached [ 1
Housing—Multi—Family [ 2
Housing—Mobile Homes [] 3
Office/Institutional [J 4
Restaurant/Cafe/Commercial [] 5
Industrial [] 6
Vacant/Undeveloped [] 7
Recreation []8

2. Slope

3. Cul—de—sac/Dead—end
Segment has dead end [ 1
Segment continues [ 2
Road deadends but path continues [] 3

If no sidewalk, skip now to section C.
8.Sidewalk completeness/continuity
Sidewalk is complete [ 1
Sidewalk is incomplete [] 2

9.Sidewalk connectivity to other
sidewalks/crosswalks
number of connections []1

10.Sidewalk condition/maintenance
Poor(many bumps/cracks/holes) [
Fair (some bumps/cracks/holes) [
Good (very few bumps/cracks/holes) [
Under Repair [

D. Walking/Cycling E5vironment

C. Road Attributes(skip if path only)

B. Pedestrian Facility(skip if none present)

4. Type(s) of pedestrian facility
(all that apply)
Footpath(worn dirt path) [J 1
Paved trail [J 2
Sidewalk [ 3
Pedestrian Street(closed to cars) []4

The rest of the questions in section B refer to

the vest pedestrian facility selected above.
5. Path material (a// that apply)

Asphalt [1

Concrete []2

Paving Bricks or Flat stone []3

Gravel (14

Dirt or Sand [J5

6.path obstructions (all that apply)
Poles or Signs [J1
Parked Cars []2
Trees [13
Garbage Cans []4
Other [15
7 Buffers between road and path(al/ that apply)
Hard Buffer
Fence [J1
Trees []2
Hedges [13

Landscape [] 4

Grass [J5

Path distance from curb(feet) [] 6
Path width(feet) []7

Soft Buffer

11. Condition of road
Poor(many bumps/cracks/holes) [ 1
Fair(some bumps/cracks/holes) [12
Good(very few bumps/cracks/holes) (3
Under Repair [14

12. Number of lanes
# of lanes to cross []1

13. Posted speed limit
None posted [ 1
(mph): [ 2

14. On—Street parking (if pavement is
unmarked, check only if cars parked)

Parallel or Diagonal [] 1

Go to Q17—None []2

15. Off—street parking lot spaces

0-5 6—25 26+
If none go to Q17— [J [ [J

16. Must you walk through a parking lot to get
to most buildings?
Yes (11

No [12

17. Driveways
There are driveways in segment [J 1
There are no driveways in segment [ 2

18. Traffic control devices(all that apply)
Traffic Light
Stop Sign []1

Speed bumps [ 2
Chicanes or chokers []3

19. Curb Cuts in segment
Yes (11
No [J2

20. Crossing Aids in segment(all that apply)
Cars Must Stop
Pavement Markings [] 1
Yield to Ped Paddles [] 2
Pedestrian Signal []3
Crossing Aids
Median/Traffic Island [] 1
Curb Extension [] 2
Overpass/Underpass [13
Warnings to Cars
Pedestrian Crossing Street Sign []1
Flashing Warning [[] 2

21. Lighting Nowe [
one

Poor [J

Fair []

Good [

Lo DO

22. Amenities (all that apply)
Garbage cans []1
Benches [] 2
Water fountain [] 3
Bicycle parking [] 4
Street vendors/vending machines []5

23. Are there wayfinding aids?
No [J1
Yes [12

24. Number of trees shading walking area

None of Very Few []1
Some Many/Dense [] 2

25. Degree of enclosure
Little or no enclosure [] 1

Some enclosure []2
Highly enclosed [] 3

26. Powerlines along segment?
No Low Voltage/Distribution Line [] 1
High Voltage/Transmission Line [] 2

27. Cleanliness (Is there
broken glass, or graffiti?)

None of Almost None [] 1

Yes Some [] 2

Yes Lots [13

litter, garbage,

28. Articulation in building designs
Little or no articulation [] 1
Some articulation [] 2
Highly articulated []3

29. Building setbacks from street
At edge of sidewalk [] 1
Within 20 feet of side walk [] 2
More than 20 feet from sidewalk []3

30. Bicycle lane
None of not marked [] 1
Striped bicycle lane [] 2
31. transit facilities
No [J1
Yes []2

[00]
(00)
i
o2
o
ol




8) Audit Tool for the
2008)

Central Corridor Pedestrian Environment (Josh Tolkan,

Factors/Characteristics Unit Measure Source
Attractiveness
Number of historic buildings count
Presence of outdoor dining zresenc
Number of parks, plazas, etc. count parks in halfmile radius GIS, Lawrence
Texture(colors, texture, etc,) scale Walking survey
Overall maintenance scale Walking survey
Vacant buildings count Walking survey
Graffiti percent Walking survey
Litter(Dale) scale
Litter(Fairview) percent Walking survey
Benches count Walking survey
Potted plants percent Walking survey
Landscaped percent Walking survey
Number of yard trees count Walking survey
Number of sidewalk trees count Walking survey
GIS trees count GIS, St.Paul Public Works
Street lighting type Walking survey
Accessibility
Slop(countour lines) count countour lines GIS, Ramsey Country
Parking Lots
Bus/LRT stops
Bus/LRT frequency
Number of Intersections count #4 turning points GIS, Lawrence Group
Difference between average distance
Adtl distance on street network | miles on network from points on halfmile GIS, Lawrence Group
radius and .5 miles
Intersections with timer or ) . )
beeps percent type intersection Walking survey
Intersections with light percent type intersection Walking survey
Pedestrian crossing signs zresenc on block Walking survey

M4 - GxE MY
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Factors/Characteristics Unit Measure Source
Good crosswalk curb cuts percent type intersection Walking survey
Poor crosswalk curb cuts percent type intersection Walking survey
ADA crosswalk curb cuts percent type intersection Walking survey
Crosswalks percent painted crosswalk at intersection Walking survey
Median Presenc | biocks with in middle of road @IS, St.Paul Public Works

e

Points of interest

count

schools and public buildings

GIS, Lawrence Group

Number of traffic lanes count
Sidewalk width meters average per quartermile GIS, Lawrence Group
Sidewalk condition scale rank 1 to 3 Walking survey
Sidewalk that is driveway percent Percentage of Block GIS, Lawrence Group
Driveway curb cuts count Number per block Walking survey
Street cross section, enclosure | ratio compare to 3 1 standard Sketch up
i Ik that i ith
Street that is building wall percent Sld.e 'wa edge that in covered wi GIS, Ramsey Country
building wall
Building height(stories) average number of stories Walking survey
Buffer width meters average per quartermile GIS, Lawrence Group
Parking lane Zresenc dominant type per quartermile Walking survey
Grass buffer percent block per quartermile Walking survey

Noise level

Transparency(number of

) average nember of windows on block Walking survey
windows)
Number of peaple count rough count Walking survey
Safe from people
Safe from traffic
Site lines blocks #of blocks from station is visible from Walking survey
90 =35ty CHHEIE AAY 75 A7
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SUMMARY

Multi-dimensional evaluation system for pedestrian environment

Oh, Sung-Hoon
Seong, Eun-Young

Pedestrian environment is a terminal of the personal experience and everyday
urban life. This study is about finding ways to evaluate pedestrian environment with
more rationality and objectivity. Through the review of the literature on pedestrian
needs and environmental elements related to walking and re-arrangement of evaluation
system from the viewpoint of pedestrians, this study, in the long term, aims to

contribute to:

o establishment of a practical foundation for comprehensive improvement of
pedestrian environment, which is the essential part of the urban infrastructure for

low-energy and low-carbon society.

o development of Multi-dimensional evaluation system for pedestrian
environment, through integrated approaches over existing evaluation methods and

mstruments.

o suggestion of principles and guidelines for policy, planning, and

management concerning pedestrian environment

In the literature review, we examined the relationship between pedestrians and
the environment, collected related indicators, set five categories, and selected
indicators. We also reviewed theories and methods of behavior analysis and sought
for the link between behavioral observation and network analysis. Further, we
conducted a field survey and in-depth interview of pedestrians in the commercial
street to find out what is important with regard to pedestrian-oriented analysis on the

environment and behaviors.
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In fact, what pedestrians want in commercial streets was not just a
through-pass, but constant interaction with surroundings features and other pedestrians.
Unlike other streets in residential or business area, what pedestrians expect to
experience in commercial street is something extraordinary and attractive, with variety

of continuous streetscape and people.

The result of survey on pedestrian perception and behavior in commercial
street showed that an average pedestrian visit consists of 4.19 steps. Activities like
dining, drinking teas, going movies/pubs, or shopping involve walking between one
and another. Average duration of a visit is 50 minutes, and most of them include one
or more dining and other activities. Dining usually takes place in earlier steps, first
or second, while walking tends to occur in later steps. Dining is likely to be
followed by walking, which means the location of dining places has significant

influence on the walking route.

Based on literature review and the survey, 5 categories for the
Multi-dimensional evaluation system of pedestrian environment are established as

follows:
o Integrity: attributes focused on pedestrian network
o Functionality: attributes focused on physical attributes and performances
o Connectivity: attributes focused on composition and connection of spaces
o Legibility: attributes focused on orientation and placeness
o Comfort: attributes focused on quality and attractiveness of spaces

The previous literatures on pedestrian environment evaluation were reviewed
according to these 5 categories, and only a few evaluation cases have covered the
integrity category. It implies that further research is needed for this, combining
analysis of behavior observation and pedestrian network. We suggested several
concepts and methods needed for this analysis such as Pedestrian Environment
Evaluation Unit(PEEU), Pedestrian Focus(PF), accessibility and bypass-rate, and
total-area-distribution method. PF refers to points where pedestrians flow in or out of
certain PEEU. When PFs are defined, properties of them and spatial structure of

PEEU are analyzed together, to estimate and allocate the pedestrian flow. Concepts



and approaches on accessibility and bypass-rate are derived from existing researches.
The total-area-distribution method combines the amount of pedestrians on each PF,

spatial structure, and total area data to configurate pedestrian network in PEEU,

3 commercial districts in the region of Gangnam Station, Hongdae in Seoul,
and Beomgye Station in Anyang City were selected for application of evaluation
system. Physical investigation, behavior observation, and GIS analysis were conducted
on 3 districts. We payed special attention to the visual and behavioral connection on
building frontages, which can comply with pedestrian needs, as they define the edge
of the pedestrian space, The result showed that Beomgye Station district, where the
behavioral connection of building frontage was highest among 3, also had highest
rate of pedestrian behavior. It confirms the importance of connectivity in pedestrian

environment.

This study also has significant implications on methodological improvement.
It suggested a new method, using PF, to measure and estimate pedestrian flow within
the network. The outcomes of estimation was compared to the actual pedestrian
behaviors, revealing the proportion of goal-oriented and circular walking. Circular
walking took significant proportion, and was more closely related to surrounding
landuse than network properties. It implies that walking in commercial district is

closely influenced by attractiveness of surrounding landuse.

In further studies, data on PF properties like pedestrian flow, duration,
position, and seasonal changes should be accumulated to estimate pedestrian flow
more accurately for different types of PF. In-depth verification on evaluation elements
is also needed to find out effective factors on pedestrian satisfaction and their degree
of importance. Finally, practical recommendations to deliver significant and effective

improvements on pedestrian environment can be derived from such results.

Keywords : Pedestrian Environment, Pedestrian Focus, Pedestrian Behavior, Evaluation System
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