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Analysis of Snowing Impacts on Freeway Trip Characteristics Using TCS Data
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Abstract

Weather like rain, strong wind or snowfall may make the road condition deteriorated and sometimes induce traffic accidents,
which lead to severe traffic congestion, thereby travelers may change their destinations elsewhere. Although origin-destination trip
information is required to analyze transportation planning in urban area, there are little researches on the relationship between
weather condition and travel patterns. This paper investigates the characteristics of travel patterns on expressway in snowing days
of 1998-2008. We compare the normal travel patterns with those of snowing days by the travel distance for each vehicle type.
Results show that traffic volume and travel distance have been reduced in snowing days as we expect, and also show different

travel patterns for weekday and weekend.
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<Table 5> Average daily traffic volume and average
travel distance for each vehicle type
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<Fig. 4> Average daily traffic volume gap and average
travel distance gap against Non-snowing days
for each vehicle type
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<Table 6> Average daily traffic volume of snowing days

and Non-snowing days (Weekday/Weekend)
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<Table 7> Average travel distance of snowing days
and Non-snowing days (Weekday/Weekend)

B (WD) A GU/A) B (km % (km

Rl T MGl I SR EEE Rk BE | g |\EE | pn fuga TS
1999 | 512,110| 525,146| -2.5% - - - 1999 56.6 55.6 1.8% - - -

2000 | 547,513| 600,028| -8.8%| 593,661| 642,700| -7.6% 2000 579 584 | -09% 64.0 645 -0.7%
2001 | 567,041| 620,727 -8.6%| 576,503| 604,619| -4.7% 2001 58.1 56.7 2.3% 63.6 63.6| 0.0%
2002 | 904,367 | 811,007| 11.5%| 947,7361,055,429| -10.2% 2002 54.8 54.5 0.5% 59.4 61.0| -2.6%
2003 | 915,000 1,028,513 -11.0%| 831,373 |1,049,875| -20.8% 2003 51.6 534| -35% 61.0 629 | -3.0%
2004 |1,001,118(1,066930| -62%| 932,617 |1,103,075| -15.5% 2004 523 535| -23% 579 605 | -42%
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2006 | 919,729(1,074909| -14.4%| 831,620(1,014,868| -18.1% 2006 47.1 505 -6.8% 61.2 623 | -1.7%
2007 {1,049,890 (1,126,283 -6.8% (1,022,464 |1,194,300| -14.4% 2007 50.1 512 22% 59.4 619 | -39%
2008 |1,118,9561,147,478| -2.5% (1,184,204 (1,284,288 | -7.8% 2008 50.7 506 0.3% 59.9 594 09%
3t | 837,303 | 889,002| -5.8%| 885,090| 998,196| -11.3% Aot 532 538 | -1.1% 60.7 619| -2.0%
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<Fig. 5> Average daily traffic volume gap against
Non-snowing days (Weekday/Weekend)
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<Fig. 7> Average daily traffic volume gap against
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<Table 9> Average travel distance for each vehicle
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HY (km) Z9 (km)
| (g | aa maa|TEE
1| 9| 5100 522 22%| 604 618 -23%
| A2 413 425 -28%| 509 526| -33%
2% 546| 547| 0.1%| 562 570| -14%
3%F 737|740 04%| 789 794| 0.6%
4% 615 617 03%| 613 612 02%
5% 664 644 31%| 672 648 37%
AA 528 53.6| -15%| 607 619 2.0%

Vol.9 No.4(2010. 8)

The Journal of Korean Institute of Intelligent Transport Systems 75



5%

u|
E:

4 newn

-4%
13 13 2% 5% = 5% |
LD IEE)

"Iy szl Aol

o

FE Es3i2| Kol

1,200

1,000

z *y
) "0'0‘
o 4. < o o
v wo B IR, e S, N
El * . A4 . o
. -
2 o « *
£ 600 + *
= +
g
a0
o
I
2 200
o

0 2 4 6 8 10 12

BEE (m)

<OEl 8> ASE A o] ZrS:HE| Alo|
(H/FL)

<Fig. 8> Average travel distance gap against Non-
snowing days for each vehicle type
(Weekday/Weekend)

[FER R <E 9> <2F 8> AAIEGTh

ARHoz g FAAI RAALd &
PAYEG BA Udehdd, 5% e JYn 72
B Y] A vAAEdRT Atk 4
T AFe 2 AEde g2A HdY 5PAN
T4 FRAYEG A YEhgem, YL HG
Ao FRAY, FEE FAELY FIAY} 74
ZF AA vrERgith

AR v AT Aozt 7 AA
Uehd 58 1502 15 YR 15 dukas
Bt} 1% Azke] 5dAE zo|7t A

A wEge] S3AY 2|7t A F
AE 45 AFoR BATHAUE IFTTHF
detA o2 AFERG A e gl 7}
Aoz waEt. J2y Jduke g
78S 4% AFERG 2% g AEYMG
YA ztol7F Akt

fu o3
ofl m% wT ol
1w |o

C
of

ANEE A AT 457) BELNA B2 7
HYe Yaow A ARFEYFS ARG

g 9> ZuFd SEE (r=)
<Fig. 9> Relationship between snowfall and average
daily traffic volume (Nationwide)

M, 80w WEASE 24 A,
7

=
EAAT DL A 839U T 4302(51.2%)°]

(=TS
off
09;,“
=
rlo
N
[
ol

N

N

A

X, o
1
X
o
i)
£,
o,
o
-
=
o,

b o 1 o

@
o oft
+
i
- dr
o
[\]
T2
ol
k)
o2
e
ok
&
I
ot

=2
=
o
i
od
1
rlo
1
)
&2
30,
v

200

200

(N2 ~ Zr2t) of o o "y ol 9 iz oy

BEY (m)

<32 10> YuSEY SHY (@)D

<Fig. 10> Relationship between snowfall and average
daily traffic volume (Gyeonggi-Do)

76 RARTSYL =N

TH9A, M4=2(2010H 88)



B e RN R N® O BT ® o N ) o_ﬁ_ﬂoﬂ
o %%Q%@W@%7ﬂﬁﬂ 5 o mo drm_ﬁﬂworww s
Tom T g N oy R N T T 4 o wm o o O ST
T mFihgr o xsw MYy ®R T X UGN e N W oo S L N
N 3 _a — = o_ﬁ_ Mﬂl. —
) ﬂwﬁﬂouo o= oA g = o R 5 ﬂoﬂﬂuﬁvma.ﬂr ROE o
L S T bp T R W q4 =T K P R oo o B o n w5
oo 7 Wﬂp‘m%aa oo W AR NCI B N s Hayw P me ur = mm

T o 3 P W o o o W™ o K ® ° T W i 70
ﬂuﬂ_ MEﬁOAOﬁTﬂﬂWWﬂ:LEHMW_O Y ﬂOT _._.IOJIO ,IE“.uvmoﬁ‘m/:.A Mﬂﬂ
s e = N oo G - O P 3 A Ho o
Y g TERae g g B W w7 = X 20 Mo vy o) 2 Gl
2 E R owe B o - O R R ur oo o W o E N —
ﬁe m#o#maﬁa%ﬁﬁrmmﬂ@ﬂg T o a *E o moﬂw%ﬂoﬁma 0 Mo ™
wn_o uaﬂ,zt Mo ,ﬁoﬁuiﬁﬁo X ol mm% ol o W 1o - o "7 ul___mo_ﬂu K=
p LEATLsLsRMIE 3 ERE B ESR g FTX AT g gl
) M__o%;f%ﬂmmﬂiﬂo%M \{ ﬁmm NS Rl o B E LS
o ﬁ,ﬂm,dhﬂ%%@/%oﬂﬂ%ﬂo_rt o B . . md|7o1_ﬁ| W%Eo #Mmdl.mq m/_vu
Moo O R oz S 2R ¥ 9T o * ol B o N S ol D
woo. < K g Mo - ™ B N o - RO = T
P X WSS g ol B g Foox K BT O
zrcees, EToUEhe B ZEy 8 BEF z oRiiveh <@
R DL T dwg T T N TR N Ry Wow om B By W
gl prrgr e  MEF T x0T om T~ N g IR (S
TH KTHFEhIT BRI = ) =N & of TN F N F o
. Q5 o o o ST BT WM o "N B H TN
ComgE 0w o = M M o 4 TR T %
Am Wm Eo ?ﬂ) O# UT._ =} oI w \ml MUA_HW N T N ol ﬂ_ﬁ W__WM _/.,
. §=o= OB X FEL md BB NS

H = T —
¥ -8 g o o] B ~ —° B s ° KB NN ol
H=S % &g E R o ow o
: NES B T g Bl T RN o T

N & tfo & ® oo oY iy ~
: T 6 3 % S B fo Mo R CER IR ) W B oo N o

~ = > f~ig g T - o TS O o0
: Bed TEEME DL ELZMRS 4w .
2 v 8 % = o ) = T o o o 90 o
=l = E of oo 9 = No B o e I LR T SN S
- mE83 LTIz g EFwrdpazoas DA A

. )| — 4 . ) Lvzel
M_.mrw wo%%%d. ™ oTu%wV&ozvsmmnm_m = mﬁ%ﬁﬂmu%
X =g _ 3 o " — — w0 _
Wes mEmox W w53 SeR TR KW E
ol, Toe . NS T g :ﬂ o A AR 20 ok« oo T NN A~ W
ek AS®E mFm ST 0N M_qm B AF e Mﬁ AR B oo I W
Ja e =T o - oo KR T AR o Wy ﬂuﬁohﬂm o
N Ry — A C‘.# X oy R W _|_|_ o = X EO o — N o0 B oF
" £ _._.__”_1 —_— Lol ﬂw_/ 0% o X ‘UI 1r_|~ll_
. H _/o {r ol N e N~ Wy B T ,ME T e oy () o 1 ol ~a
SRR L I Cpragd N opxg” g F o m ooz o
T < P T ORE & N oo s o 2 e F wWORD e e ™

The Journal of Korean Institute of Intelligent Transport Systems 77

Vol.9 No.4(2010. 8)



o

ol 15 A&l HF=

T g ets], A6, A3

A

%, pp. 119-128, 2008. 6.

T
&
o)

wjr

o e

o

i

[3] olsA, Wed, A8, Hdc,

1o} T3l o

e

§—l.

9l

I

*

bl UL

9

lem ©]

o guE st A, A9, 6%, pp. 65-73,

2001. 12.

b}

= »

0|
Hlo

o

Ne

SRNEER

T

~N

=

™
N

g
;OT
e

al

jjf

179, 13, pp.29-39, 1999. 3.
[5] B. Veinoglou and B. Hakkert, “The effect of

weather on the relationship between flow and

)

Transportation Research

Record, vol.1194, pp.55-63, 1998.

[6] 71”374, http://www.kma.go.kr

”»

occupancy on freeways,

ofyzt 712, A

4T Bast 9ok

TH9A, M4=2(2010H 88)

QISR ==1

78



W £ A (Baek, Seung-Kirl)
2001 ¢ M&hstal 737 &St vk
1995 : A&t SFA gt A=

20029 ~ 20094 : I TEFFA EEREATY HIATY
2001 ~ 20029 : AHWAATYE 2UAFHY

A 2 9 (Jeong, So-Young)
2005\ 2¢ : AeAlHHstal wE s 4AE
2010 ~ @A) AR ERFA ERaEATY A7

o] ¥ A (Lee, Tea-Kyung)

2005 2¢¥ ~ @A : dFdEw =AY SOCHF-8t ) Bk
1997 84 : Pt SAhetd wEtdE HAE

20073 79 ~ A AEEEA] TEUEAAEEGH aENANYAF

2 A & (Won, Jai-Mu)

1983 12¢ : v]= MITEH =4 2 AEAE uxE

1979 6¥ : W UCLAUE EAAE AALE

1976 29 : Metista SFTEH = B AGAY HAkE

2007 ~ A Fguistn =AUEt w2 93

2008 ~ &A : w|= PARZFEFEHOMSU) =4 A4 - Y9l ti8l Adjunct Professor
2005 ~ &A) : ZANFEST FEUHE

2002 ~ 2004 : U E-TA| A &5 37

1994 ~ 1995 : AZAG/NEATE TA T AT

Vol.9 No.4(2010. 8) The Journal of Korean Institute of Intelligent Transport Systems

79



