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A Study on the Modification Value for Estimation of Traveling
Speed During Rainfall in Interrupted Traffic Flow

ABSTRACT

Generally, V/C ratio in uninterrupted traffic flow and average travel speed in interrupted traffic flow are utilized as measure of effect
for assessing operational situation of roads. The set of road conditions and traffic conditions are considered to be major variables for
assessing operational situation in the traffic flow. However, weather conditions such as rainfall also affect the operational situation of
roads. The studies reflected by the rainy situation are conducted in the uninterrupted flow, but the related studies are insufficient in the
interrupted flow. In this study, the modification factors during rainfall in the interrupted flow were suggested, and the factors could be
used when calculating the average travel speed during rainfall in the interrupted flow. By utilizing the data that were investigated in the
same road and traffic conditions and the different weather conditions (rainy day or clear day), the modification factors were founded
on regression analysis of the travel speed during rainfall as a dependent variable. Modification factors was suggested in dividing peak
time, non-peak time, and whole period. Based on this study, the modification factors can be used to complementing the average travel
speed model for assessing the operational situation of urban streets during rainfall.

Key words : Interrupted traffic flow, Travel speed, Rainfall, Modification factor
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Table 1. Highway Traffic Reduction Rate by Rainfall

Rainfall Amount Design Speed
(mm/h) 80kph 100kph 120kph
0 0.0% 0.0% 0.0%
0~5.0 3.5% 5.8% 8.5%
50~10.0 7.6% 10.3% 13.8%
More than 10.0 9.6% 13.8% 19.1%
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3,600 < L
ASPD= I RpK = I+ TADI ®
where, ASPD : Arterial or Section Average Travel Speed
L : Arterial or Section Length
TRPK : Total of Running Time per Km in Arterial
or Section
TADI : Total Approach Delay at Signalized Intersections

in Arterial or Section
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Table 2. Name of Road & Number of Sections

Name of Road Numl?er of Name of Road Numl?er of
Sections Sections
4.19-ro 4 Neungdong-ro 12
Garak-ro 8 Daebangcheon-ro 10
Gayang-daero 8 Dobong-ro 33
Gyeomjae-ro 12 Sinpung-ro 4
Gaepo-ro 16 Achasan-ro 26
Gukhoe-daero 35 Anyangcheon-ro 40
Noryangjin-ro 10 Opaesan-ro 20
Nowon-ro 30 Mokdong-ro 12
Nonhyeon-ro 28 Jangseungbaegi-ro 4
Seonyu-ro 20 Hakdong-ro 24
Singil-ro 14 Huam-ro
Sinmok-ro 9 Hwigyeong-ro 4
Toatal Number of Sections 4,431
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Table 3. Rainfall per Hour & Accumulated Rainfall

. Rainfall (mm)
Time
per hour accumulated
15-16 5.65 5.65
16-17 21.68 27.33
17-18 1.61 28.94
18-19 4.46 33.40
19-20 11.75 45.15
20-21 12.35 57.50
21-22 18.80 76.30
22-23 16.65 92.95
23-24 11.85 104.80
Sum 104.80 -
(mm)
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Fig. 1. Rainfall per Hour & Accumulated Rainfall
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Table 4. Average Travel Speed by Time Line

Time Rainy (km/h) | Sunny (km/h) | Sunny — Rainy (km/h)
15-16 20.88 22.50 1.62
16-17 18.78 20.06 1.28
17-18 20.63 22.11 1.48
18-19 20.27 21.46 1.19
19-20 18.05 20.11 2.06
20-21 19.64 21.94 2.30
21-22 21.55 23.44 1.89
22-23 22.64 24.26 1.62
23-24 25.20 2591 0.71
10 (km/h)

25
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15
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-%=- Rainy —@—Sunny
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Table 6. Paired t-Test for Travel Speed

Fig. 2. Difference of Speed by Time Priod Rainy - Sunny
Mean -1.57
Table 5. Statistics of Travel Speed Standard Deviation 379
Rainy Sunny ;’Z}r]ioolg Standard Error 0.01
Mean (km/h) 20.85 2242 t value (p-value) -82.84 (.000)
Whole Number of Cases 39,879 39,879 Degree of Freedom 39,878
Period Standard Deviation 8.54 9.12 Mean -1.56
Standard Error .04 .04 Standard Deviation 3.72
Mean (km/h) 2133 22.89 N"T”iﬁzak Standard Error 0.02
Non-Peak Number of Cases 31,017 31,017 t value (p-value) -73.58 (.000)
Time Standard Deviation 8.45 9.08 Degree of Freedom 31,016
Standard Error .04 .05 Mean -1.63
Mean (km/h) 19.16 20.79 Standard Deviation 4.01
Peak Number of Cases 8,862 8,862 Tple;l; Standard Error 0.42
Time Standard Deviation 8.60 9.05 t value (p-value) -38.22 (.000)
Standard Error 0.09 0.09 Degree of Freedom 8,861
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Table 8. Regression Models

Whole Period
(By Utilizing Unstandardized Coefficients)
Travel Speed during Rainfall = Travel Speed on Clear Day x 0.852 +1.75
(By Utilizing Standardized Coefficients)
Travel Speed during Rainfall = Travel Speed on Clear Day x 0.910
Non-Peak Time
(By Utilizing Unstandardized Coefficients)
Travel Speed during Rainfall = Travel Speed on Clear Day x 0.849 +1.90
(By Utilizing Standardized Coefficients)
Travel Speed during Rainfall = Travel Speed on Clear Day x 0.912

Peak Time

Unstandardized | Standardized tvalue
Coefficients | Coefficients
Constant 1.75 37.15 (Sig. .00)
Travel
Whole | Speed .
Period | During .852 910 437.59 (Sig. .00)
Rainfall
R?= 828, F = 191,488.27 (sig. .000)
Constant 1.90 35.62 (Sig. .00)
Non- Travel
Speed .
Peak . .849 912 391.90 (Sig. .00)
Time During
Rainfall
R?= 832, F = 153,590.88 (Sig. .000)
Constant 1.41 13.917 (Sig. .00)
Travel
Peak Speed .
Time | During .854 .898 191.85 (Sig. .00)
Rainfall
R?= 806, F = 36,807.27 (Sig. .000)
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(By Utilizing Unstandardized Coefficients)

Travel Speed during Rainfall = Travel Speed on Clear Day x 0.854 +1.41
(By Utilizing Standardized Coefficients)

Travel Speed during Rainfall = Travel Speed on Clear Day x 0.898

43 ZSA| SHAE BRI FRt Y xR0l

B oo Sl AE BEUR 9] BSE s
BAsE] 913k HAAGRA Z3A] T3S = FHAE(Travel Speed
Reduction Rate)¥} 5384 %= AF<=7k(Travel Speed Constant)<-
Aefste] AN, FBEE g nPd vl S
oA Zgol] oJsl FAaslE s Uehlle Ao| vl
e, B ATelxde 3FAITE AR A8l S8 or=A
9] FAEe} vl9A] FALEE V)T ) 754 o]
H7-Al] S&e] SR Aofste] A|Ag BAA ot

T3l ST Arghe HAagS 283 $ U EAsee



Table 9. Modification Value for Speed During Rainfall

Whole Period | Non-Peak Time | Peak Time
Reduction Rate 85.2% 84.9% 85.4%
Constant 1.75km/h 1.90km/h 1.41km/h
SPDR = SPDNR X Reduction Rate + Constant
Application Where, SPDR : Travel Speed During Rainfall
SPDNR : Travel Speed During Non-Rainfall
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where, ASPDR : Arterial or Section Average Travel Speed

during Rainfall

L : Arterial or Section Length

TRPK : Total of Running Time per Km in Arterial
or Section

TADI  : Total Approach Delay at Signalized Inter-
sections in Arterial or Section

frw : Reduction Rate during Rainfall
(Whole Period : 0.852, Non-Peak : 0.849,
Peak : 0.854)

cw : Constant during Rainfall
(Whole Period : 1.75, Non-Peak : 1.90,
Peak : 1.41)
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