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Evaluation of Pedestrian Access in Land
use with Transit-Oriented Development
Approach (Case study: Zone 6 of Tehran)

Abstract

The quality of pedestrian access in urban areas
as one of the main pillars in the theory of
Transit-Oriented Development (TOD), affects
the ability and motivation of individuals to
use public transportation. The evaluation of
pedestrian access to public transport station
centers has considered as the main goal of this
research. A set of pedestrian access parameters
for public transportation, including walking
distance, number of transit stations, transport
penetration, parking, connectivity, and
transport modes have been reviewed. In
addition, using self-organized neural network
(SOM) technique, clustering and then analyzing
the quality level of each cluster based on the
characteristics of each parameter has discussed.
In order to evaluate the results, studies on zone
6 of Tehran have been implemented. The results
show that about 37% of the area is at the best
pedestrian access level, 35% at good level, 26%
in moderate level and only 2% in weak level.

Keywords: pedestrian access quality, clustering,
artificial neural network SOM, TOD
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The quality of pedestrian access in urban areas as one of the main pillars in the theory of Transit-Oriented De-



velopment (TOD), affects the ability and motivation of individuals to use public transportation. The aim of this
study was to evaluate the pedestrian access to public transport station centers.

Methodology
In this study, in order to evaluate urban access based on pedestrian access, a set of effective parameters, including
walking distance, number of transit stations, transport penetration, parking, connectivity, and transport modes
which are presented in Table 1, have been reviewed. In order to use the work, zone 6 of Tehran was selected as a
case study due to its location in the central, which has transportation importance, administrative and educational.
Tablel: Description of Parameters

Parameters Descriptions Reference
Parking The percentage of parking area to the tract (ITDP, 2017:95)
area is 500 m walking distance Haghighi&)

(Azmoodeh,2017:139

transit | of transit Number The number of stations within 500 meters (Lyu et al, 2016:47)
stations walking distance from the center of the tracts
transport Area under the influence of transit in each
penetration tract to tract area
walking distance Walk distance from the center of the tracts Haghighi &)
to the transport stations (Azmoodeh,2017:139

Urban connectivity The number of pedestrian crossings within (ITDP, 2017: 54)
Design 500 meters walking distance to each tract Talavera-Garcia & Soria-)

.(Lara, 2015:7-17

transport modes Number of different transit options that are (ITDP, 2017:90)

.walking distance accessible within
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with a cluster structure of 4.

Results and discussion

To analyze the cluster, the cluster centers are calcu-
lated with 6 components corresponding to 6 parame-
ters studied (Table 2).

According to cluster centers, clusters can be ranked
in 4 levels. The cluster 2 has a lower walking distance,
as well as the number of transport stations, transport
penetration, parking, more modes of transportation
than the other 3 clusters, and the amount of connec-

Using data and maps of the zone, including public
transport station maps (Bus, Metro, BRT and LRT),
walking paths, public parking and pedestrian crossings,
as well as network analysis in the Arc GIS 10/5, the val-
ues of each parameter Calculates for every 1231 tract
in the zone.

After obtaining the values of each parameter in the
Arc GIS, using the artificial neural network, 1231 tract
in the zone were classified into 4 clusters. For this pur-
pose, 1231 tracts are given as 1231 samples with 6 ele-
ments in the SOM network in the MATLAB R2017a

Table 2: Centers of clusters

Cluster number Clusterl Cluster2 Cluster3 Cluster4
walking distance 526/66 162/2 1035/8 319/04
of transit stations Number 2/47 6/24 0/07 5/39
transport penetration 0/83 0/98 0/15 0/98
Parking 1/28 1/82 0/006 1/49
transport modes 2/18 2/81 1/19 2/81
connectivity 30/22 40/22 11/31 40/29
Number of tract 198 463 31 539
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Table 3: Cluster ranking

Cluster number Clusterl

Cluster2

Cluster3 Cluster4

Cluster ranking 3

1 4 2

With this method, the lower-level census tract of differ-
ent regions can be identified and provide the necessary
measures to improve their conditions.
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tion slightly less than cluster 4 at the highest level of
pedestrian access in the zone Will be placed. Also, clus-
ter 4 in the second rank and cluster 1 in the third rank
and finally cluster 3 will be in the lowest level of access
(Table 3).

According to the cluster ranking, for each cluster,
it is possible to consider the levels of excellent, good,
moderate and low. In Figure 1, the levels of each tract is
described. The results show that about 37% of the area
is at the best pedestrian access level, 35% at good level,
26% in moderate level and only 2% in Low level. These
percentages represent the appropriate level of pedestri-
an access in the area, And by improving parameters in
the northern parts of the region, we can see a better lev-
el of pedestrian access.

Fig.1: Pedestrian access level

Conclusion

In order to evaluate the region, census tracts of the
region are located according to the similarity of the
quantitative values of the parameters in cach cluster
and classified according to the values of the center of
the clusters. This technique is applicable to all areas.






