
Abstract: This research develops an empirical Nakhon Ratchasima high-speed rail (NKR HSR) 
hub assessment tool. This tool is rooted in node-place modeling literature, and more specifically 
in the tradition of empirical station assessment models that emerged from it. The first step is 

 improve the . The second step applies the conceptual model to Nakhon 
Ratchasima province, Thailand. With analyzing NKR HSR hub in an extended butterfly model 
application, a score of 0.40 and a score of 0.28 over a maximum possible score of 1 can be 
considered as a moderate score (for node index) and a low score (for place index), respectively. 

Keywords: High-speed Rail, Nakhon Ratchasima High-speed Rail Hub, Node-place Model, 
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Tangphaisankun

Due to the accommodative car ownership policy, there are only 20 tuk tuks for the entire 
municipality, with a starting fare of approximately 1.30 USD. There are 10 registered taxis serving 
the municipality, while the rest (118) are ride sharing vehicles. The travel cost is distance based and 
the starting fare is 1.30 USD. Likewise, there are more than 2,000 motorcycle taxis serving the 
municipality, and most motorcycle taxi stops are located near the songthaew shuttle stops. The 
motorcycle taxi fare is distance based with the starting price of 0.80 USD. There are fewer than 10 
tricycle rickshaws serving local residents and tourists traveling a short distance. The fare is distance
based with the starting price of 0.70 USD (DLT, 2020b; MOT, 2016; MOT, 2017). 

The NKR municipality has two conventional diesel run train stations Thanon Chira Junction 
railway station and NKR railway station. The train fare between the two stations is around 0.05 USD 
and the travel time is four minutes (SRT, 2020). The NKR railway station is located near (less than 
30 m) the NKR HSR hub.

The green line light rail transit project, currently in the detailed design phase, is expected to 
complete in 2024, which is the same year as the HSR project (MRTA, 2020). The LRT fare is 
distance based and the fare structure is USD 0.33 (0.033 × travel distance). The LRT service hours 
are from 6 a.m. - 11 p.m. and the frequency is every 10 minutes during peak hours (7:30 a.m. - 9 a.m.
and 4:30 p.m. - 6 p.m.) and every 20 minutes during off peak hours. The NKR LRT station is located 
around 50 m from the main entrance of NKR HSR hub

The study area is the catchment area surrounding the city center of NKR with a radius of 5 18 km
The catchment area includes the NKR municipality and parts of neighboring second tier 
municipalities, as shown in Figure 3 The catchment area covers 84 33 km2 with a population of 
36,532, using ArcGIS version 10 1 The population in the catchment was calculated based on the 
registered total population of NKR province (NSO, 2019a) The NKR municipality is the 
socioeconomic center of the province, so there are a large number of unregistered residents from 
neighboring second tier municipalities and provinces working and residing in NKR municipality
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Figure 3. NKR HSR station catchment area 
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Figure 4. An extended butterfly model application (orange color for node index and blue color for 
place index): overall criteria (left) and indicators (right) 

Figure 5. The locations of survey data collection (L1 - L20) 
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to note that all five indicators were 
        calculated within the catchment area. 
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NKR HSR hub scores are shown in Figure 6. Using the results, FS criterion is the highest score at 0.63 
followed by HSR (0.48), AM (0.19), and AT (0.01) criterion, respectively. An average score of 0.40 
over a maximum possible score of 1 can be considered as a moderate score for node index. This means 
that node functionality surrounding hub should focus on substantial improvement, especially AT, AM, 
and HSR criteria. 

In terms of indicators, the high scores are consisted of N_FS_5 (0.94), N_FS_1 (0.91), N_HSR_3 
(0.88), N_FS_2 (0.82), and N_HSR_5 (0.71). The moderate score is N_HSR_3 (0.59), while the rest 
are low scores. 

Although NKR HSR hub has only one way to travel at the first stage of the HSR project, the 
ridership is expected to increase by 7.88 % during 2024-2050 (SRT, 2017). This ridership ranks the 
second largest among the HSR project as well. 

According to SRT (2017), the total length of the HSR project is 252.3 km which was expected to 
can make a difference in gaining market share to the private vehicle (private cars) and public 
transportation (bus and conventional diesel-run train). The location of NKR HSR hub also plays 
competitiveness among HSR hubs because of travel distance (Gleave, 2014). 

Although the convenient transfer is important for NKR HSR hub, especially neighboring 
municipalities and cities, feeder services depend on the size of cities. NKR municipalities has one line 
with two directions for primary feeder service and two routes for secondary feeder service, however, 
most of them operate less frequencies. Hence, limited frequency of primary and secondary feeder 
services may cover the flow of NKR HSR hub passengers, but it restrains the value of the station as a 
place because of reduced access to and from the station 

The number of songthaew shuttles due largely to the accommodative policy on car ownership 
and subsidized fuel prices, resulting in lower levels of service of songthaew shuttle (DLT, 2020a). This 
performance can be expanded the service and the challenge to integrate fare structure of public 
transportations and improve the songthaew shuttle service. The urban morphology needs to strategically 
reshape for investment in public transportations. 

Accessibility to the existing urbanized area is identified a crucial indicator for urban development 
around NKR HSR hub. This hub is now in progress in constructing dedicated HSR lines, while it is 
located in NKR municipality and large city. The large city had more negotiation power when the line 
was designed (Yin et al 2015). Hence, the large hub is located around the city center compared to Seoul 
HSR hub located in metropolitan cities that increased populations of more than a million (Kim et al 
2018). 
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NKR HSR hub scores are shown in Figure 6. Using the results, ED criterion is the highest score at 0.52 
followed by DES (0.25), DEN (0.24), and DI (0.23) criterion, respectively. An average score of 0.28 
over a maximum possible score of 1 can be considered as a low score for the place index. This means 
that spatial quality surrounding hub should focus on substantial improvement, especially DES, DEN, 
and DI criteria. 

In terms of indicators, the high scores are consisted of  The 
moderate scores are the rest are low scores. 

The role of NKR HSR hub as an economic hub can be evaluated by indirect indicators, e.g., 
population and business abilities. Relatively high ridership is assumed to be related to the size of cities 
as a potential demand. NKR HSR hub serves approximately 2.42 million people in 2024 (SRT, 2017). 

 is much more than other cities along the corridor, implying a population threshold is 
required for viable urban development surrounding hub. However, the remotely located hub suffers 
from the lack of population threshold and fails the role as an economic hub. 

In parallel, P_DI_1 and P_DI_2 is a low score and moderate score, respectively. These results 
mean that a balance of path diversity required improvement. The types of land use are converted from 
polygon to point because of the size of the station area and identifying points of interest. The residential 
area is more than half of a proportion (52.07 %), while the accumulation of commercial area and 
industrial area (17.35 %) and the accumulation of public utility and public assistance are small 
proportions (20.64 %). These results possible result in neighborhood TOD when compared results with 
Associates (1992). 

The strong economic activities with basic and regional amenities are consistent with the NKR 
plan (NESDC, 2017) and Boonlert et al (2019), but the recent economic developments are concentrated 
in NKR municipality. Conversely, metropolitan amenities are a low score since the functions are spread 
from NKR municipality to the neighboring municipalities. Tax earnings are moderate score with house 
and land (5.76 million USD), local maintenance (0.09 million USD), and signboard (0.90 million USD) 
in 2019. The development around the hub evolves from the initial phase of the HSR project because of 
the limitation of legislation and regulation to support TOD planning (Chalermpong and Ratanawaraha, 
2016; JICA et al. 2017). The local government also faces fiscal autonomy and self-reliance from the 
federal government (Wongpreedee and Mahakanjana, 2011; Metasuttirat and Wangkanond, 2017). 

Although this hub is located beside the central business district (CBD)
economic stagnation get down. Up to this point, this result does not support Hall (2009) that the hub 
would improve attractiveness for CBD. It depends on urban spatial and morphological strategy. 

Figure 6. NKR HSR hub scores (left: criteria, right: indicators) 
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The number of songthaew shuttles due largely to the accommodative policy on private vehicle 
ownership and subsidized fuel prices, resulting in lower levels of service of songthaew shuttle. This 
performance could integrate fare structure with modes of transportation, while the urban morphology 
needs to strategically reshape for investment in public transportations. Given the low level of service of 
songthaew shuttles, concerned agencies need to modernize the songthaew service, improve safety, and 
provide training to the drivers to successfully convince private vehicle users to switch to this mode of 
public transport. 

The parking capacity (for bikes and private vehicles) is scarce around the hub. The parking 
management needs to implement by local governments or personal businesses in response to specific 
parking and traffic problems. The general problems could be addressed (e.g., parking congestion, traffic 
congestion, and poor pedestrian environments) and the geographic areas are considered how to switch 
the use of private vehicles to mass transit services or non-motorized transportation. 

Ride-sharing services are an alternative to substitute for private vehicle ownership and reduce 
carbon emissions. The vehicles are located in a residential area, priced by travel time, with convenient 
pick-up and drop-off procedures. This makes occasional use of an automobile affordable, even for low-
income households. The bike-sharing service could be considered as well. 

As the place perspective,  is much more than other cities along the corridor, 
implying a population threshold is required for viable urban development surrounding hub. However, 
the remotely located hub suffers from the lack of population threshold and fails the role as an economic 
hub. 

With the intensive land use in the catchment area, a balancing different priorities of path diversity 
should require to increase with change in community composition in a way that reflects what is valued. 
The station area development of this hub looks like neighborhood TOD (local activity node), but it 
should design to access the neighborhood and opinions about potential 
TOD opportunities. 

The walkable area surrounding the hub suffers a remarkable functional and spatial diversity of 
the functions living, working, and visiting. The clearer definitions should examine for urban design 
because places vary substantially between definitions leading to substantially different designs. Create, 
use, and develop put forward frame options for understanding the multiple perspectives. 

accumulate information and the 
achievement of economies of agglomeration. 

Stimulating TOD through tax incentives would provide the incentive to utilize the station area 
development more intensively by improving legislation and regulation. TOD needs tax to provide 
services to generate through retail and commercial properties and to support population moving in viable 
areas as well as benefit the municipal government. For more discussion, see Chalermpong and 
Ratanawaraha (2016). 

Balancing node and place functions in NKR HSR hub need improvement in many perspectives 
(e.g., strategic planning, financial supports, actors, and legislation and regulation). TOD planning for in 
the Thai context is a simplified representation of an even more complex constellation of actors and 
institutions. However, there is little discussion on the intuitional perspectives and financial support of 
station area development, especially the planning process and stakeholders. Further is needed to analyze 
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the interaction between socioeconomic needs and quality of places and identify and select planning 
process approached that can respond to the complexity of the development process. 
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