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ABSTRACT - Many studies utilized the ‘Walkability Index’ to measure the level of the walkability of cities 

predominately based on street conditions and road infrastructure availability while giving limited attention to 

factors such as urban morphological conditions and proximity to activities and services. Accordingly, this 

study develops a framework to measure walkability in the city centers’ by accessing the multidimensional 

aspects including walking conditions on streets, density, functional mix, accessibility, and proximity to 

services. The proposed framework was tested in 10 small and medium towns in Sri Lanka and quantified the 

level of their walkability. The city of Panadura becomes 1st in rank and Kaluthara, Gampaha, Moratuwa, 

Horana, Piliyandala, Homagama, Negombo, Bandaragama and Mathugama become 2nd, 3rd, 4th, 5th, 6th,7th,8th, 

9th and 10th respectively according to this analysis. The study concludes that the proposed framework could 

be beneficial for transport planners, transport Engineers, and urban planners as they can effectively quantify 

the level of walkability in town centers.  
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1.  INTRODUCTION  
 

The walkable city concept has become a popular academic and professional discourse with regards to the 

future of cities. Walkability has always been correlated with human health and well-being, and urban design 

and planning greatly consider the walking behavior of people in cities [1]. Based on the literature review, the 

study revealed that there are mainly three groups of criteria utilized for measuring walkability in recent studies. 

Those are walking conditions on streets based on the ‘Walkability Index’ [2] urban morphological conditions 

[3], and spatial proximity for activities and services [4]. Most walkability studies are mainly focused on only 

a single dimension thus there are limited number of studies that are focused on multidimensional aspects [5]. 

Therefore, this study aims to significantly address the following two important research gaps found in recently 

published research. First, there is still no standard framework to measure walkability considering 

multidimensional aspects including street conditions, density, functional mix, accessibility, and proximity to 

services. Secondly, no or very limited research has been done to assess the level of walkability in city centers 

in small and medium towns in Sri Lanka by considering the urban morphological conditions. Thus, it is 

important to assess and rank the degree of walkability in Sri Lanka's small and medium towns, taking into 

account a variety of factors such as street conditions, density, functional mix, accessibility, and proximity to 

services. 

 

2.  MATERIALS AND METHODS  
 

This study consists of four stages. The first stage of the study, authors surveyed the literature on methods that 

are utilized to measure the level of walkability and which variables are affecting walkability. In the second 

stage, a quantitative framework was developed to measure walkability in the city center accessing the 

multidimensional aspects including walking conditions on streets, density, functional mix, accessibility, and 

proximity to services. In the third stage, walking conditions on streets, urban morphological conditions, and 

proximity of services were mapped and calculated for 10 case study of towns. Furthermore, the study analyzed 

the walkability of each town by comparing each criterion. And based on the z-score cumulative value of each 

criterion, this study developed a walkability index. Furthermore, measure the actual walkability level of case 

study of towns and ranked them. Finally, the study compares and contrasts the findings of the study with 

reference to the current literature. 
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Figure 1. Selected attributes under each criteria 

Figure 2. Proposed Framework 

 

 

 

 

 

 

 

 

 

 

 

     
 

2.1. Proposed Framework   

The proposed conceptual framework can be interpreted in Figure 2. 

 
  
 

First, 15-minute town boundaries for 10 case study towns were delineated. The "Network Service Area" 

analysis was done to determine the 15-minute walkable distance / area based on the main bus terminal of the 

case study town. Second, multidimensional aspects were calculated based on attributes of walking conditions 

on streets, urban morphological conditions (DMA- density, functional mix, accessibility), and proximity to 

services. Finally, based on z scores of the proximity of services, walking conditions on streets, and DMA; the 

z score walkability index was calculated for selected towns and ranked them. 

 
Walkability Index = [(z – WC) + (z - DMA) + (z – PC)] 

 Z = the z score for each criterion                          WC = Cumulative Z score for Walking Conditions       

DMA = Cumulative Z score for DMA                    PC = Cumulative Z score for Proximity of Services 

  

3.  RESULTS AND DISCUSSION  
 

According to the z score Walkability Index, Panadura has obtained the highest value which implies the highest 

walkable town among the other case study towns. And Mathugama has obtained the lowest value which 
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Figure 3. Summary Results of Walkability Index 

implies the lowest walkable town among other case study towns. The z score Walkability Index for each town 

helps in understanding which among the towns has the highest and lowest Walkability Index by accessing the 

multidimensional aspects including street conditions, density, functional mix, accessibility, and proximity to 

services. 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 5.Walkability Index calculation   
Town z score-

WC 

z score-

DMA 

z score-

Proximity 

Avg z score z score - 

Walkability Index 

Walkability 

Rank of town 

Negombo -0.53 1.48 -2.31 -0.45 -0.751 8 

Kaluthara 2.09 0.41 0.24 0.91 1.512 2 

Mathugama -1.41 -1.39 0.52 -0.76 -1.257 10 

Piliyandala 0.03 -0.02 -0.88 -0.29 -0.485 6 

Horana -0.26 -0.24 0.50 0.00 -0.004 5 

Bandaragama 0.33 -1.71 -0.27 -0.55 -0.912 9 

Panadura 0.71 0.87 1.16 0.91 1.515 1 

Moratuwa 0.00 0.65 -0.24 0.14 0.230 4 

Homagama -1.26 -0.56 0.59 -0.41 -0.680 7 

Gampaha 0.31 0.49 0.70 0.50 0.832 3 
 

4.  CONCLUSION  
 

This study has developed a framework to assess the walkability in city centers with a multidimensional aspect 

including walking conditions on streets, density, functional mix, accessibility, and proximity to services. 

Accordingly, a walkability index was developed based on the z scores of walking conditions, DMA, and 

proximity of services. Based on the variation of these factors, the proposed framework can be said to be 

effective. Finally, the study concludes that the proposed framework could be beneficial for transport planners 

and urban planners as they can effectively quantify the level of walkability in town centers.  
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