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Calculation of the Peak-hour Ratio for Road Traffic Volumes
using a Hybrid Clustering Technique

KIM, Hyungjoo® - CHANG, Justin S.

Department of Environmental Planning, Seoul National University, Seoul 151-050, Korea

Abstract

The majority of daily travel demands concentrate at particular time-periods, which causes the difficulties in the
travel demand analysis and the corresponding benefit estimation. Thus, it is necessary to consider time-specific traffic
characteristics to yield more reliable results. Traditionally, naive, heuristic, and statistical approaches have been applied
to address the peak-hour ratio. In this study, a hybrid clustering model which is one of the statistical methods is
applied to calculate the peak-hour ratio and its duration. The 2009 national 24-hour traffic data provided by the Korea
institute of Construction Technology are used. The analysis is conducted dividing vehicle types into passenger cars
and trucks. For the verification for the usefulness of the methodology, the toll collection system data by the Korea
Express Corporation are collected. The result of the research shows lower errors during the off-peak hours and night
times and increasing error ratios as the travel distance increases. Since the method proposed can reduce the
arbitrariness of analysts and can accommodate the statistical significance test, the model could be considered as a
more robust and stable methodology. It is hoped that the result of this paper could contribute to the enhancement of
the reliability for the travel demand analysis.
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(Table 1) Duration and concentration ratio for

interregional road traffic volumes

Classification | Duration (hour) |Concentration ratio (%)
Peak 10 7
Off-peak 9 2.5
Night 5 -

Source: Korea Development Institute (2008), p. 281.

(Table 2) Duration and concentration ratio for
road traffic volumes of the Seoul metropolitan
area

Classification | Duration (hour) |Concentration ratio (%)
Peak 4 8.78
Off-peak 16 3.84
Night 4 -
Source: Metropolitan Transport Association (2007), pp.
248-286.

(Table 3) Duration and concentration ratio for

road traffic volumes of the Seoul area

Classification | Duration (hour) |Concentration ratio (%)
Peak 4 8.4
Off-peak 15 4.2
Night 5

Source: The Seoul government (2003), pp. 181-234.
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(Table 4) National average of the duration and Schemes(The Highways Agency, The Scottish
concentration ratio for auto traffic volumes Office Development Department, The Welsh Office.

Classification| Duration (hour) |Concentration ratio (%)

- e
Poal 1 (07:00~18:00) 68 The Department of the Environment, 1997)4E

Fue] F ERAUT GRS el el el ¥

Off-peak 8 (05:00~07:00) 3.07

P | (18:00~24:00) ' HAREE Yelslolte ARt Yok Exie] A1g BA
Night 5 (00:00~05:00) 0.62 Azt w4 AR B HA 0AFT(AM peak).

Source: Sung et al. (2009). _ - . -
LFHF(PM peak), ¥FZH(inter-peak) & Y& A&
(Table 5) National average of the duration and ANk o, wEE Wsy "I FiEe A
concentration ratio for truck traffic volumes Lol BAAZRE § AEslsle] Halys pEuEe)
Classification| Duration (hour) |Concentration ratio (%) vl S Anstn gtk w=e MTF (Metropolitan
Peak lé 58288:(1)588)) 665 Travel Forecasting) Current State of the
Off-peak (18:00~24:00) 2.99 Practice(Transportation Research Board, 2007)
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(Table 7) R? by vehicle type from the average
link method

Number of clusters Autos Trucks Total
1 0 0 0
2 0.740342 | 0.748956 | 0.740342
3 0.848398 | 0.829182 | 0.848398
4 0.877299 | 0.856287 | 0.877299
5 0.895757 | 0.874897 | 0.895757
6 0.90789 | 0.888997 | 0.90789
7 0.926489 | 0.900546 | 0.926489
8 0.935417 | 0.916541 | 0.935417
9 0.941715 | 0.926945 | 0.941715
10 0.95348 | 0.937147 | 0.95348
11 0.964921 | 0.947672 | 0.964921
12 0.97016 | 0.955453 | 0.97016
13 0.975331 | 0.962161 | 0.975331
14 0.979612 | 0.968539 | 0.979612
15 0.983174 | 0.974646 | 0.983174
16 0.986381 | 0.980707 | 0.986381
17 0.989479 | 0.984116 | 0.989479
18 0.992557 | 0.991188 | 0.992557
19 0.995674 | 0.995725 | 0.995674
20 0.997614 | 0.997379 | 0.997614
21 0.998939 | 0.99842 | 0.998939
22 0.999436 | 0.99928 | 0.999436
23 0.999817 | 0.99973 | 0.999817

0.0 0.1 0.2 03 04 05 0.6 0.7 08 09 1.0 11 1.2 13
Average Distance Beiween Clusters

(Figure 7> Dendrogram of auto traffic volumes
by the average link method
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0.4
02 i (Table 8) Duration and concentration ratio for auto
oo 1 traffic volumes by the k-means Clustering
T 2245678 91011121314151617151820212225 Classification| Duration (hour) | Concentration ratio (%)
Number of clusters Peak 12 (07:00~19:00) 6.05
(Figure 12) Rr* by the number of clusters for Off-peak 4 ((gggg:g;gg)) 4.25
total traffic volumes Night 8 (22:00~06:00) 130
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25

20

Vehicles

< =

(Table 9) Duration and concentration ratio for truck
traffic volumes by the k-means Clustering

Classification| Duration (hour) | Concentration ratio (%)
Peak 11 (08:00~19:00) 6.27
. 4 (06:00~08:00)
OffFpeak | (19:00~21:00) 416
Night 9 (21:00~06:00) 1.60

(Table 10y Duration and concentration ratio for total
traffic volumes by the k-means Clustering

..... Classification| Duration (hour) |Concentration ratio (%)
1 345 6 '7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 Peak 2 (07:00~19:00) 6.08
Hour
4 (06:00~07:00)
, . , ) Off-peak 4.09
(Figure 13) Ratio of one-hour to daily auto traffic pea (19:00~22:00)
volumes Night 8 (22:00~06:00) 1.33

26

Journal of Korean Society of Transportation Vol.30 No.1 February 2012



= (Figure 13)~(Figure 15> L <Tab1e
8)~(Table 10>3} Zt}.

3 AFES AR IA &
2171/] AF/H T/ Aok A&7
< able 11) (Table 12), {Table 13)3} o] 7}
Wb a8l AER 9(2009) d7ARE ARE 2

(Table 11) Comparison of peak-hour travel time

Peak hour ratio Travel time
Seoul- Duration  |Concentration| Observed | Estimated | Error
Cheonan (hour) (%) (min.) (min.) (%)
KDI 10 -
(2008) |(07:00~17:00) T 495 554 | 1192
Sung et 11 _
al. (2009) |(07:00~18:00) 6.58 490 543 10.82
This 12 .
swdy |07:00~19:00( %8 493 832 ) 19l
Peak hour ratio Travel time
Seoul- Duration  |Concentration| Observed | Estimated | Error
Dagjeon (hour) (%) (min.) (min.) (%)
KDI 10 . .
(2008)  |(07:00~17:00) ! %3 | 899 | 6.6
Sung et 11 - - ~
al. (2009) |07:00~18:00 %8 %8 885 | 857
This 12 . -
study  |(07:00~19:00) 6.08 97.1 87.1 10.30
Peak hour ratio Travel time
Seoul- Duration  |Concentration| Observed | Estimated | Error
Daegu (hour) (%) (min.) (min.) (%)
KDI 10 - e
(2008)  [(07:00~17:00) ’ 1784|1765 ) -LOT
Sung et 11 - on
al. (2009) |(07:00~18:00) 058 192 ) 1742 ) 219
This 12 - - -
study  |(07:00~19:00) 6.08 179.2 171.5 4.30
Peak hour ratio Travel time
Seoul- Duration  |Concentration| Observed | Estimated | Error
Busan (hour) (%) (min.) (min.) (%)
KDI 10 -
(2009 |(07:00~17:00 244|215 71508
Sung et 11 _ B
al. (2009) |(07:00~18:00) 6.58 2841 2385 1716.05
This 12
study  |(07:00~19:00) 6.08 283.8 2352 |-17.12
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(Table 12) Comparison of off-peak-hour travel time

Peak hour ratio Travel time
Seoul- Duration Concentration | Observed | Estimated | Error
Cheonan (hour) (%) (min.) (min.) | (%)
9
o0 |0300=0700 | 25 451 | 460 | 200
(17:00~24:00)
Sung et 8
al (2%09) (05:00~07:00) 3.07 44.2 47.1 6.56
’ (18:00~24:00)
Thi 4
. :f (06:00~07:00) 4.09 457 491 | 744
S (19:00~22:00)
Peak hour ratio Travel time
Seoul- Duration Concentration | Observed | Estimated | Error
Daejeon (hour) (%) (min.) (min.) (%)
9
(2%%;) (05:00~07:00) 2.5 88.3 77.6  |-12.12
(17:00~24:00)
S t 8
A u(nfogg) (05:00~07:00) 3.07 86.5 789 | -8.79
’ (18:00~24:00)
This 4
tud (06:00~07:00) 4.09 88.5 81.6 | -7.80
S (19:00~22:00)
Peak hour ratio Travel time
Seoul- Duration Concentration | Observed | Estimated | Error
Daegu (hour) (%) (min.) (min.) (%)
9
(2}3[(;;5) (05:00~07:00) 2.5 168.3 154.0 | -8.50
(17:00~24:00)
Sung et 8
al (ggoog) (05:00~07:00) 3.07 167.4 156.4 | 6.57
’ (18:00~24:00)
Thi 4
o |(06:00~07:00 [ 4.09 1696 | 161.2 | -4.95
S (19:00~22:00)
Peak hour ratio Travel time
Seoul- Duration Concentration | Observed | Estimated | Error
Busan (hour) (%) (min.) (min.) (%)
KDI 10 -
(2008) | (07:00~17:00) 7 2447|215 -15.08
Sung et 1 - =l
al. (2009)| (07:00~18:00) 6.58 AL 2385 16.05
This 12 -
study | (07:00-19:00) 6.08 283.8 235.2 |-17.12
27



(Table 13) Comparison of night-hour travel time

Peak hour ratio Travel time
Seoul- Duration | Concentration | Observed | Estimated | Error
Cheonan (hour) (%) (min.) (min.) | (%)
KDI 5
(2008) {(00:00~05:00) 316
Sung et 5 _
al. (2009){(00:00~05:00) 062 316 445 11835
This 8
study |(22:00~06:00) 1.33 383 448 | 1697
Peak hour ratio Travel time
Seoul- Duration | Concentration | Observed | Estimated | Error
Dagjeon (hour) (%) (min.) (min.) | (%)
KDI 5 - B -
(2008) {(00:00~05:00) 8.0
Sung et 5 e |
al. (2009)[(00:00~05:00 62 L IR e
This 8 - .
study |22:00~06:00] w1 160 | -392
Peak hour ratio Travel time
Seoul- Duration | Concentration | Observed | Estimated | Error
Daegu (hour) (%) (min.) (min.) | (%)
KDI 5
(2008)  |(00:00~05:00) 1453
Sung et 5 -
al. (2009 [(00:00~05:00) %62 153 | 1498 | 310
This 8 - B
study  |(22:00~06:00) 1.33 152.4 150.7 1.12
Peak hour ratio Travel time
Seoul- Duration | Concentration | Observed | Estimated | Error
Busan (hour) (%) (min.) (min.) | (%)
KDI 5
(2008) {(00:00~05:00) 2658
Sung et 5 . .
al. (2009){(00:00~05:00) 062 2658 2100|2099
This 8
study  |(22:00~06:00) 1.33 260.2 211.1 |-18.87
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