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This study aims to suggest walkability index values for the area of the Nakhon
Ratchasima Muang Municipality— one of Thailand’s biggest city demonstrating a
large number of pedestrians, through a comparison of walkability index between the
Monument of Thao Suranaree area regarded as the economic zone and landmark of
city and the area in front of Nakhon Ratchasima Rajabhat University where
educational institution, communities and roadside markets have been existed. The
survey applied the principle of the Global Walkability Index (GWI) developed by
H.Krambeck together with Asian Development Bank/ Clean Air for Asian Cities
(CAI-Asia) which conducted the survey of walkability index from some parts in
Asian cities due to the reason that such a technique is easily comprehended, actually
applied and popularly known. According to the study, the values of walkability index
in the study area of the Monument of Thao Suranaree and Nakhon Ratchasima
Rajabhat University equivalent to 2.76 and 2.45, respectively judged as medium to

low levels when compared to other Asian cities.
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LOS Space (mz/p) Flow Rate (p/min/m) Speed (m/s) v/c Ratio
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The Study of Walkability Index: A Case Study in Nakhon
Ratchasima Province

Chatdanai Luadsakul', Vatanavongs Ratavaraha®
! raduare Sndeniy, * Associane Professor, Swranares {.-'m'n.u-.-m;p gif 'i"'&:.kmah@-

Abstraci—This stuly aims to suggest walkability index
valies for the area of the Nakhon Rachasima Muang
Mumnicipality— one of Thailand's Mggest city demonstcating a
large mumber of pedestrians, through a compardon of
walkahility ind ex between the Monument of Thao Suranares
ares regarded as the economic zone and bod mark of city and
the area in front of Makhon Batchasima Boajabhat University
where educational mstimtion, communites and roadside
markets have been existed. The survey applied the principle of
the Global Wallability Index  (GWI developed by
H.Krambeck together with Asian Development Bank! {lean
Air for Asan Cites (A FAsing which conducted the survey of
wallability index from some paris in Asian cities due o the
remon that such a technigue & casly ¢omprehended, acmally
applicd amd popularly known, According to the study, the
wahies of walkability index in the study area of the Mon ument
of Thao Suranaree and Makhon Ratchasima Hajabhat
Undversity equivalent to 276 and 245, respectively judged
medivm o bow levels when compared to other Asian citles

Keywaordsy— “'Ihh'lq index, Peleirian, Walkway,
Crosswalk, Built environment
| INTRODUCTION

Mowadays, traffic congestion is seemingly considered as
one of the chief economic, social and environmental issues
of Makhon Rachasima Provimce caused by an increase in
the large number of vehicles leading ro imbalance between
the existing transportation system expansion and the
growth in mobility needs  In 2011, the cumlative mamber
of megistered vehicles in Nakhon Ratchasima Provinos
reached to 1,047 341 classified into 635 224 motorcyeles,
305384 passenger cars and 123936 others [1],
{Department of Land Transpon, 201 1) Regarding the data,
it interestingly exemplifies that the vehicle volumes tend 10
highly increase conirary 1o the expansion of imnsporiation
system which requires huge consruction budgets and is
time consuming; this not responding to people’ needs and
some sites of transit development beng halted escalating
problems of traffic congestion. As this consequence, related
agencies need 1o urgently provide efficiem solutions io
tackle congestion in order to mdwe economic losses
affecting Further development of the nation
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I addition, such problem penerakes higher consumption
of fuels that at present become mre and continuingly high
prices that seems to be an absolute waste of time and
money due to greater transportdion ¢osts regarded as
eoon omic losses

Besides energy problems, growing comgestion
potentially poses an environmentl threat in ferms of ar,
water anad nodse pollution that obyiowsly influence peopk:’s
quality of life. So, the lomger hours spent in waffic, ithe
lower amount of working and resting time will be, and
consegquently affectng physzical and mental health — that's
quite 2 senous problem even excluding the larger number
of accidents. Furthermome, traffic jam iz momentously
concanad a8 one of the longest periods of cumulative
impacts and time wse for poiential problem-solving in the
nation that urgently requires the effective solutions

To tackle the aty's traffic congestion, various
approaches can possibly be applied; albeit the attention om
moad comtruction and expansion as a traditional way i still
getting used to =erve annually increasing iraffic considerad
as unsustanable srakegy due to costly and enhancing
people to higher use passenger cars In fact, ‘walking
approach’ is a solution that presenily becomes widespread
W= i many countries 1o reduce congestion on roads 1o
zome extent. As well, thiz method provides health benefits
and spends less money to build the infrstneciure supports
when compared to road constnection

Walking is a magnificent way of joumey buwl in
Thailand, pedestrians have been regularly faced many
obstackes on the pathways (e g, independent stalls’ shops
located on pedesiian routes, holes, damaged manhole
covers, waker logged, efe) and warm io hot weather vear-
rownd in Thailand rtogether with exhbaust emissions
from vehicles, therefore in case allemative imnspon modes
are available, people would prefer other mode choices for
going to work - even short distinces. With this resped, itis
vital 1o evaluate and encourage walkability in narning
people to walk, especially if some tools are provided for
assessing, plnning and designing of the walkability
improvement This effort may attract more people to walk
on pathways.
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In additon, the enhancement could be deliversd in a
manmer that a walking 15 a good way of exercise to enable
people’s relaxing feelings instead of going to parks.

The approach as aforementionsd can be applied to
develop a new idea of improvement the pathways which
should not only be imerpreted as tvpical pedestrian routes,
bt in the view of a component of urban envirorment and
close o urban residents; 50 a question is misad on how to
increase  the  opporunities  for pedestrian-orkented
development. An advantage of non-motonzed travel 15 a
reduction of feel consumption, traffic volumes, exhausts
and dusts, and femperatum in such area The proper paths
are not only facilitating comforable pedestrian maovement,
but also being wsad for growing plants to improve viseal
environment of the city. With thiz regard, one of evaluation
approach that becomes widespread use in many countries is
the application of walkability index

Walkahility index refers 1o mdex values which identify
the chamcteniztics of safety, comvenience and policies
supporting walkability of the city, ( Krambeck, 20051 This
method enables the responsible authonties to perceive and
grasp the locations requined for improvement, causes and
levels of damage of walking rouks as well as the
pedestriane’ specific needs through the systematic and
acoeplable assessment. Henceforth, this research aims 1o
suggest walkability index of the MNakhon Ratcheasima
Muang Municipality area through survey applying the
principle of the Global Walkability Index (GW1) developed
by Krambeck (2005) and Asian Development Bank! Clean
Adr for Asian Cities: CAI-Asia (2010) which is considered
10 be easy (o understand, achually applied and well -knowin,

II. LITERATURE REVIEW

This study propeses the use of walkability index to
evaluate walking circumstances  which  caplues
podestrians’ attitudes to walkability in terms of safety,
convenience and access. Furthemnore, this technigue can
identify the potential problems of the concerned area based
on the examination and suggestion for alernatives of
walkability improvement and development in terms of
engineering, mamnagement and law enforcement A
walkability index was ornginally developed by [2],
(Krambeck, 2005 ) that suggested the values of walkability
index of Ahmedabad, India and Washington DD C, the
United States. The Krambeck's study encompasses the
survey of the service levels of variables in which the
measurement isclassifed into 3 issues incl uding 1
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Safety, 2 Convenlence and aftraction;, and 3
Government policies Adccording o the study, 4% of
respondents from the Bapu MNagar area believed that
pedestnian path sufaces are not smooth, while only 28% of
the group agreed in this concem in case of CG Read In
eoomomic zones, motorists” behaviors tend 1o be worse - in
that for CG Read, 39% of respondents agreed that drivers
did not stop and give way to pedestrians and 6 7% of such
group perceived that drivers drove at high speed The
results alse illustrated the differences of infrastrectures and
policies between two areas that OG Road was purposely
designed 1o serve vehicles as the prevalence of wider roads
and special intersection for high-speed tum; while Bapu
Magar — an old city has namow mads with a clear
separation between pedestrians and motor vehicles so that
pedestnans feel more convenience i walk

[3], (Cenn et al, 2007) nvestigated the meliability and
calibration of the perception and und erstanding of walking
of Hong Kong residents by analyzing datn based om 124
samples of working group carefully selected from different
locations and considerations (i.c., residential density, road
network connoactivity, and social cost levels) The resulis
found that the residents who live in high mesidential density
areas had the greater values of walkability; albeit the levels
of the use of road networks and infrastruciures and safety
concerns were quite low; while high-income residents
preferred 1o walk only in recreation areas with low tmaffic
congestion and crime rates

After that, [4)(Clean Air Initiative for Asian Cilies
(CAl-Asia) Cemter, 2010, with the financial suppon by
ADB conducied the investigation of walkability index in
many Asian cities using Krambeck's cniteria, nevertheless
the study of CAl-Asia decidedly ignored the step of
pedestnan count (the number of people walking) of a
specific time period and route distances with the reason that
such method might have defects since the pedesirians are
mare likely o unconsciowsly give information bias if they
have a long=distance travel, for example the route with
adequate infrastructure along the corridor and high walk
dansity should not be obtined higher scores in assessment
than the moute with adequate infrastructure along the
comidor bul having low walk density because advantages
of itself cannt be used as a vanable in evaluation In
addition, CAl-Asla sugpesied the weight values in
assessing parameters a5 shown in Table 1
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TABLEI
WOEIGHTS AP PLIED TO0 THE DNF FERE T PAILAME TR RS
Parameter Weighis
1 Walking Pah Moda Condlict 1%
2 Securiy from Crime I3
1. Cromaing Safay 10
4 Mot ol Bebaviour 10
5. Amesolsed 5
& Drmabilty Efrasinacam 10
7. Mkt mance and Clean s i
& Dbstaxdon 10
9 pvadabiliey of Cromsing 5

Sowrce: CAL-Asa, 2010p

According to the CAI-Asia’s results, the highest values
of walkability index of 3.55 were found in Hong Kong;
while the walkability index of Chennai equals 1o 2,00

Walking is also a great way to exercise with numenus
benefits. The resulis of walking count per day can be a
starting point for the funher shudies [5], (Frank et al.,
2005) camied ouwt the investigation of physieal
envirommental impacts from tavel activities following
urban objectives through G1S application for gathenng land
uge, residential density, and road nmetwork comnectivity
fogether with the index measurement of walking activities
The sample data were obtained from 357 adulis with the
data collection period of 2 days The survey's resulls
elucidaied that land use, residential density and the ad-
intersection density were possibly associated with time wss
in activibes per day. The wial walkability index of wrban
districts demonstrated a significance value (p = 0.002) and
illustrated the changes in the mmber of minwes wsed in
general activides for each diy. According ©  social
variables, 3™ of a sample group exemplified the greater
of walkability index of 2 30 mimstes per day as introducing
values and 18% of that group illustrated the low walues of
walkability index. The stnsdy concluded tha pedestrians
with higher walking counts are 2.4 fimes more likely to
participate in the general activities over pedesirians with
walking counts less than 30 nvimstes per day.
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LI, STUDY AREA

Makbon Rachasima Provinee 15 a provinee in Thaland
whih has the second-highest population of 2,587,220
residents in 2011 and the largest aren covering 20,494 sq.
km calculated as 125 pemon'sy km. [6](Wikipedia,
201 1) The significant economic base of the city involves
indhestrial and agricultural sectors as well as wholesale and
retail trade. The lecation of the province is illustrated in

Figure-1.

o

Figure -1: Lecation of Nakhen Ratchss ima city
{Ssurce: Nakbon Fachasima, Wildpedia)

IV. DaTa COLLECTION AND METHODOLOGY

A Data Collection
In this survey, data collection of pedestrian behaviowrs

and individual's economic and social characteristics in the
areas of Makhon mchasima Mumicipality were carefully
conducted through an application of the survey reseanch
method with questionnaire. The survey was divided into 2
pans including

Part 1 involving infrastnucture survey with volunteer's
participation that data obtained by this step include road
and pathway conditions mmd other pedestrian facilibies;
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Part 2. interviewing padesirians in the study ama called
as pedestnan survey wsing the revealed preference (RP)
questons relating o walking attitudes in which 400 of a
sample padestrian group were asked 1o rate the questions

The sample area were considerably selected and
classified into 2 zones including Study Area | the
Momument of Thao Suranares zone, noted as a landmark
survey along the main sireel comidor covenng area of |
sqkm within 10 mutes, namely Rachadamnoen Road,
Chumphon Road, Polkan Road, Yomara Road, Ussadang
Road, Mahatthai Road, Trok Wat Bung, Chakn Road, and
Manat Foad

For Study Amea 2, it 15 the area in front of Makhon
Ratchasima Rajabhat University megarded as educational
and commumity zome with the survey area of 1 sg km. along
the main street corndor such & Suranaral Road, Suranarai
Road Sed 3,7, 11 and 1 1-1

B. Meshodology
Thizs study purposely assessed the walkability index
consisting of 9 parmmeters as illustrated in Table 2

TABLE I
SUMMARY OF FARAMETER A0 MPONENT

Parameter  nmponent

1 Waliing Pash Modal Condlia

2 Securiny from Criee

Safery and Sequdy
1 Crossing Safay

4. Matons Bebaviow

& Ameniiies

6. Dasabe bty In Fastnacture

Com v e and

T Maision ance and Clean Boess Frie

5. Obataaction

9 Availabilny of Crossng

Boume: Krambeack, 2005)

Regarding the evaluation in the study amn, the index
scores obtained from the avermge of service levels in each
variable of overall area were classified into 5 kevels « from
1t 5 (1 = lowest level, 5 = highest level). The survey
results will be illustated in the index form with one
diacimal procision
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C. Revised Walkability Rating (using weights)

The walkability index survey isa survey wsing data from
residents in the study area in which each zone provides the
different priorities of walking infrmstructure and Eacility
improvement The use of information intelligent acquired
by pedestnian interviews need to consider the prionty onder
of walking-related parameters. The classification of weight
ramamecters in this study evidenty refers the proportional
weight division of CAl-Asia, (2010}

V. RESULTS
A Field Walkability Swrvey
The study of walkahility index conceivably considers &
qualitative variables az  aforementioned The detailed
cxamination based on findings is shown in Figure-3 in
which Study Area | demonstrates the greater average
walkability score than Study Area 2

TABLE Il
ALK ARTUITY BATTNS FER FARAMETER I8 EACH ARE S

Farameter Woelghis iy | N

Arenl | Areal
1 Waliin g Pah Modal Conflicn 1% 147 T44
I Secumty fwom Crime 5 708 290
3 jpoing ey 1t a6 | 24
4 Mowrist Behavioor 10 387 240
5 Amerie 5 235 13z
6 Dinability Infastnacame 10 135 192
T M am emancoand Cleank nes 1] 178 192
& Obanaaion 10 141 117
9 Availsbili oy of Crossing 5 182 107
Walkab B Scom 10 167 114

According to Table 111, if considering the obiained

seores, it grasps that Study Area 1 { The Monument of Thao
Suranamee) attans the maamum scom of 347 mplied as
having the lowest blockages that tends to Facilitae walking
activities. Figure<2 illustrates a companson of walkability
inde X bet ween iwo ansas
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Ly 1 i
I
: i
é 13 g
i , oy Acea | E. B > 500 meows
a i LR T ] il - W A0 S0 msias
E = 200 X metrs
14 E Al B |3}~ X metors
3 W = [ mtr
[ Hi
f éej o 't 20
j "j‘_@"‘ﬂ QP, @ g
-.t9 - 0~

\‘T., - ot \ Sudy Arma @ Sy Arm 2

Figire <4 [stana hawoen Croasing ihat pedesinam walk

Fignre 2 Walkiability Rating par Ares

B. Pedesirian Interview Survey

As regards the findings from a sample group comprising ; A
45%, of males and 55% with perception on the state of their Retclmsimm Mimg Mumcipnliy Ares, Skdy Ares 1 (The
walking environment of area within 500 m. radius from the Masimon o Tho Summce) < a0 sxtinpls: of o well~
survey kocation, a half of respondents feel ‘Okay’ with R s e R
walking convenience and 23% of the ed with el :
"Good Very Qoo level of sush concern af sl grder with the walkabiliry index of 2.76 higher than Study
Figure-3 Area 2 (Makhon Ralchasima Rajabhar University) with
walkability index of 245, in which the area has been
considered as a confused land use planning. The evidence
% & vividly reflects that walkability index is positively
associated with land use and physical infrastruciures of
such area; in that the good-pathway armngement zomes
possibly aftract and turn people who have alternative

V1. CONCLUSIDN
Az the serutiny of walkability index within the Makhon

B B transpon modes to faverably walk on pedesirian routes
:f:‘ The sudy of walkability index in Thailand requires
r

further research in many areas, thus it is vital to increase

the mumber of a sample group, improve infomeation

validity and weight priorities applied in the assessment

Meverheless, each mnation has the different cultwral

lifestyles and laws which influence the wse of the standard

walkability index not facilitating benefits 1o some areas -

Sy Are | Sany Amn 2 even  enabling the advantages in a companson of

walkability index among countrigs. Hence, Thailand should
Figure -3: Respondents’ Ferception on the State of their Walking further develop dts own method for walkability index

Rivieoninint evaluation as an effective tool for assessing the pedesirian

In investigation of distances between the crossings that rowtes in the country.

pedestrians have to walk through for Study Area 1 which

has a block-type of whan planning, &% of respondents

reported that they walked not more than 300 me throwgh the

crossings; while 71% of the group contrastingly responded

in walking morne than 300 m. to cross a street

H Goad
o Ve gy @ond

st of eepedic
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