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A Study on Improvement of Road Ratio Index Considering
the Accessibility of Road Network

£ You Jaekwang”, =73 Rho Jeonghyun*

Abstract

When travelling, the level of the road area and facility condition is different by region. In general, road ratio is
the index to show how much the area of roads in the subject place and roughly measure the level of road service.
The concept of road ratio can be differently defined by the purpose of the use, but it has been simply calculated
by the ratio between the area and the road length of the administrative district. Therefore the capability of the
road throughput and quality service elements were not fully considered, which is highly linked to the road rank,
the number of lanes, and the accessibility to freeways. In order to tackle the limitation of the current road ratio
index, this study developed the methodology for estimating road service index which consisted of two elements;
1) inner regional accessibility index and 2) inter regional accessibility index. The proposed methodology were greatly
improved in that those indexes could capture the seamlessness and mobility of the road trips. With the proposed
indexes, the subject area of the case study was the Chungcheongnam-do in South Korea. By doing so, the expert
survey was conducted to the regional specialists for the Chungcheongnam-do who were taking charge of regional
development, policies and public investment projects. As a result, there were the huge difference between the existing
road ratio and the proposed index. For example, the cities with the high road ratio in Chungcheongnam-do show
that the quality of the road service is relatively low because of high traffic volume. In other words, although the
infrastructure is well constructed, the service index is sometimes underestimated. In the goodness of fitness, the
congestion map is much more accuracy than the service index with the road ratio and is more understandable than
the current methodology to describe the level of road service. Therefore, the proposed methodology is noteworthy
in that both factors with the low penetration rate for the road infrastructure and the low service quality of the
road throughput. In addition, the under-developedness index with this proposed index is most likely to assisting

the reasonable judgement when applying to the Analytic Hierarchy Process.
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Table 1_Indices Used in the Calculation of the Regional Development Index

Area Index

Measurement Method

Population Population Increase Rate

Annual Average Population Increase Rate
for the Last Five Years

Ind Ratio of People Engaged
t
nustry in Manufacturing

(No. of People Engaged in Manufacturing / Population)
X100

Local Infrastructure Road Ratio

(Length of Legal Roads / Area of Administrative District)
X100

Transportation

No. of Registered Passenger Cars

(No. of Registered Passenger Cars / Population)
X100

No. of Doctors per Population

(No. of Doctors / Population)x 100

Health - Social Welfare
Aging Index

(Population of 65 Years of Age orn Older /
Population of Zero to 14 Years of Age)X100

Government Administration,

Degree of Financial Selfreliance

(Local Taxes +non-Tax Revenue / Total Tax Revenue
Under General Accounting)X100;
Last Three Year’s Average

Finance, etc.

Urban Land Use Ratio

Land Ctegory(Building Lot + Factory Lot +School Lot) /
Area of Administrative District X100

Source: Ahn, Sim, Jang and Kim et al. 2008.
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Figure 1_ Administrative District of Chungnam
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Eheongyangggun!

Gyeryong-si

Source: Chungnam Statistical Year Book 2015.

Figure 2 _Road Network of Chungnam
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Table 2 _ Questionnaire Results: Ranking Variables

(unit: Number of Respondents)

Variables First Second Third Result Rank
Road Length / Population 2 2 3 22 2
Area of lj\oiirl;:i:ve/ District 2 2 ! 18 4
Velocity 2 2 2 20 3
Pavement Ratio 2 1 2 17 5
Number of Lanes 3 9 6
Accessibility of Express Way 3 1 3 24 1

Total 11 11 11 -
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Table 3 _ Traffic Volume Ratio of Chungnam

(unit: %)
Administrative Traffic Volume Ratio of Traffic Volume Ratio of

District Interior Zone External Zone
Cheonan-si 58.8 41.2
Gongju-si 65.0 35.0
Boryeong-si 82.6 17.4
Asan-si 77.4 22.6
Seosan-si 80.1 19.9
Nonsan-si 70.7 29.3
Gyeryong-si 46.8 53.2
Geumsan-gun 53.3 46.7
Buyeo-gun 79.0 21.0
Seocheon-gun 74.0 26.0
Cheongyang-gun 69.1 30.9
Hongseoung-gun 73.2 26.8
Yesan-gun 67.4 32.6
Taean-gun 76.3 23.7
Dangjin-si 76.3 23.7

Min./Max./Avg. 46.8/82.6/70.0 17.4/53.2/30.0
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Table 4 _Index Result
(unit: km/h)
et (3 ACIN Index ACOUT Index Service Index
Value Rank Value Rank Rank
Cheonan-si 50.4 14 65.6 13 14
Gongju-si 61.9 1 67.9 6 11
Boryeong-si 68.2 4 67.3 7 6
Asan-si 499 15 61.1 15 15
Seosan-si 69.3 2 65.7 12 5
Nonsan-si 62.8 9 69.0 5 8
Gyeryong-si 58.1 13 69.5 4 10
Geumsan-gun 66.6 7 70.4 2 2
Buyeo-gun 68.1 5 69.8 3 4
Seocheon-gun 68.4 3 70.6 1 1
Cheongyang-gun 65.6 8 66.1 10 9
Hongseoung-gun 70.9 1 66.8 8 3
Yesan-gun 61.0 12 65.9 11 12
Taean-gun 67.9 6 66.1 9 7
Dangjin-si 62.0 10 63.1 14 13
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Figure 4 _Result of Index Rank
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Table 5_ Comparison of Road Rank

(unit: rank)
.. . .. R Ratio of Nation Ratio of Chun; Service Index
Administrative District oad (1~170)N Road (1~15) Bram (1~15)d
Cheonan-si 33 2 14
Gongju-si 80 7 11
Boryeong-si 85 8 6
Asan-si 36 3 15
Seosan-si 53 4 5
Nonsan-si 55 5 8
Gyeryong-si 27 1 10
Geumsan-gun 134 15 2
Buyeo-gun 91 9 4
Seocheon-gun 63 6 1
Cheongyang-gun 102 10 9
Hongseoung-gun 104 11 3
Yesan-gun 105 12 12
Taean-gun 116 13 7
Dangjin-si 122 14 13
=2 HEQI HMIMS naist 28 X|Ho| JiM Hot o7 53
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Table 6 _Ranking Comparison

Y S Congested Map Road Ratio Service Index
Rank Rank Gap Rank Gap
Cheonan-si 15 2 13 14 1
Gongju-si 1 7 6 11 10
Boryeong-si 4 8 4 6 2
Asan-si 14 3 11 15 1
Seosan-si 13 4 9 5 8
Nonsan-si 6 5 1 8 2
Gyeryong-si 3 1 2 10 7
Geumsan-gun 11 15 4 2 9
Buyeo-gun 5 9 4 4 1
Seocheon-gun 2 4 1 1
Cheongyang-gun 7 10 3 9 2
Hongseoung-gun 8 11 3 3 5
Yesan-gun 9 12 3 12 3
Taean-gun 12 13 1 7 5
Dangjin-si 10 14 4 13 3
Sum 72 60
Average 4.80 4.0
deviation 3.53 3.1
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