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Some research on traffic volume and velocity in winter

Terutoshi Kaxu Yuzo Masuva Yuki ONODERA

Abstract

In winter, there are many special traffic characteristics, which affect public, social and
industrial activities, in snowy cold regions such as Hokkaido.

Although various public agencies and researchers seek knowledge of such traffic char-
acteristics in winter, there are only a limited amount of work available on the character-
istics except for those reported by authors in this paper.

This research attempts to clarify some influencing traffic characteristics in winter.

The contens of this paper are as follows:

(1) difference of traffic volume between summer and winter in urban, suburban and
rural areas.

(2) time variation of traffic volume and percentage of commercial vehicles in rural
areas compared with those of summer and winter.

{3) annual trend of traffic volume in rural areas.

(4) running velocity at grade intersections in urban areas compared with summer
and winter.

(5) acceleration and decceleration in urban areas compared with summer and
winter.

(6) calculated green loss time of traffic signals in urban areas.

(7) running velocity at grade intersections using traffic concentration rate.

The results of this research are as follows:

(1) percentage of traffic volume in winter is 70 percent as comparded with that in
summer in Sapporo city and also rural areas.

(2) passage velocity at grade intersections in winter is from 20 to 30 percent less
than that in summer, similarly, start acceleration is from 20 to 30 percent less
than that in summer.

(3) running velocity between at-grade intersections in winter is 15 percent less than
that in summer.

(4) green loss time in winter is from 15 to 30 percent less than that in summer,
if the velocity in winter is maintained at the same level as that in summer.
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Table 1. Annual variation of daily traffic volume (vehicle/day.)
(all vehicle)
year 1966 1967 1968 1969

season
survey point | |

summer | winter | summer | winter | summer | winter | summer winter
Nanae 2,385 1,771 3,515 3,378 5,615 3,603 6,336 4,728
Iwamizawa 10,995 5,933 9,406 5,630 11,502 6,447 12,024 6,792
Tomakomai 6,351 5,355 6,765 4,710 6,916 5,779 12,288 7,272
Hariusu 8,621 — 9,894 4,887 11,502 6,446 14,982 6,936
Kitano 11,010 5,613 12,268 8,200 14,338 9,505 16,821 12,333
Satunai 5,896 3,150 7,182 5,585 9,152 7,220 11,449 8,787
Shimofujino 4,120 2,397 4,921 4,001 5,855 5,010 6,932 6,985
Daiba — — 5,549 3,545 7,144 3,626 9,360 4,660
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Table 1.
(passenger-car, light-truck)
year 1966 1967 1968 1969
season
survey point | oymmer | winter | summer | winter | summer | winter | summer % winter
Nanae 2,022 1,546 3,064 3,006 4,773 3,167 4,505 4,241
Iwamizawa 8,229 4,441 7,313 4,112 9,006 4,726 7,178 4,951
Tomakomai 4,485 4,172 4,921 3,636 5,089 4,427 9,634 5,390
Hariusu 6,302 —_— 7,470 3,390 9,006 4,725 12,556 5,528
Kitano 8,830 524 10,023 7,052 12,256 7,490 13,995 10,448
Satunai 4,534 2, 5,250 4,630 7,285 6,137 9,308 7,548
Shimofujino 3,086 1,920 4,045 3,576 4,725 4,514 6,010 6,056
Daiba — — 4,080 2,400 5,324 2,571 7,460 3,174
(heavy-truck)
year 1966 1967 1968 1969
) season
survey point \ summer \ winter | summer | winter | summer | winter | summer winter
Nanae 363 225 451 372 842 436 1,831 487
Iwamizawa 2,766 1,492 2,093 1,518 2,496 1,721 4,846 1,841
Tomakomai 1,866 1,183 1,844 1,074 1,827 1,356 2,654 1,382
Hariusu 2,316 — 2,424 997 2,496 1,721 2,426 1,408
Kitano 2,180 1,089 2,245 1,148 2,079 2,015 2,826 | 1,887
Satunai 1,362 589 1,932 955 1,867 1,083 2,141 | 1,239
Shimofujino 1,034 477 876 425 1,130 496 922 929
Daiba — — 1,469 1,145 1,820 1,055 1,900 1,386
S o

o L

i

S (% o o °

v (o]

S50 o ° z

S8

Lo

S8

[4 5000 10000 15000

Traffic volume in summer (Vebicle/day)

Fig. 6. Comparison between traffic volume in
winter and in summer {rural)
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BEOWE &, BICERNINCIS » oMMV 28 ol A0 & Oy, BT EENTE
T AT L b, WIBRLESACKT HRFHOBICHELRIEFTLDEELLR, BED
B R A ATEEE L E LB L ENEANTHE S S,

D828 S i) 5B HEE X bt TS ToORESHMOBLA L HET S HWT, Jit
D ST DT DN R AR <5,
3.2, XELHBBREE

BB L 7o & 5, 208 S0l E W e r B35 b 0 x il L, TofREY
Table 2 127”9, SAUTALIRATEL 1 4208 3 T HA 2 M ¢, EMofEifim 43 £ 5 8 J),
KA ER 44 E (U A) WiTis o eflillg L LS L7 o TH D, ORI B &, 5%
SRS A M B T b L TR 20~30% OIS Pt A B B, SR I A TR
OB L BB REE IR TETHLEIEE2RTLDTHS,

Table 2. Passage velocity of intersection (km/hr)

season winter summer
direction
vehicle classification SN EoW ' WoE SN f EoW % WoE
passenger-car 28.4 27.0 i 22.7 20.0 1 194 19.4
light-truck 2.6 5 241 174 | 197 18.3
heavy-truck — 24.9 i 225 — l 19.2 16.2
bus 27.2 2 | 24.7 16.8 f 18.2 176

3.3, INEE, HEE

ZEFERUCCIRE O A, s, WOk, FElkieE OB E BN b OD—D LD, EILL
T2, REFCEDEELICREL, D —EOHEIET S F TOMNHIE, BIESH
BB E SN B0 BUHEE D ARD—2 T D b &, ZOREL THHL—EDRE
WCET % TORRITHARRR & 70D, o OEKIEREFET 5 20 EEEOZBIE D@ L2
BT %, ERAMEEMCILAS & HRIERENEFCE ), ol Bk ee b

=Y R G R SRS . I
i \)LZT:}MVC @lﬁki' et & ol Table 3. Mean acecleration and deceleration
PR T %, ZBBGROFN, (m/sec?)

CHIZAST AL 0L L THEE % T FERT

Ruitid o o, ChagmEomy —— — __

i e . o e o~ . vehiele

BHORE SOERE LI D 2 L xH classification summer | winter summer | winter

ZBEDHEEFHEENRZ LI 5 TH

B o OEh B LT P 7 passenger-car 1.38 0.94 1.64 l 1.26
S MIRTEEmA light-truck 1.32 1.01 1.95 1.17

THRML A nﬁi%*z Table 3 12717, heavy-truck 1.12 0.81 1.52 1.16

S OROAIIEF A3 FE 8 ), I pyg 096 077 153 | 102

M A4 5% (1) ik g - 2ol ‘ -

DEERTH 2 (intersection at Kita 1 Nishi 3)
A O o

TAUT XD &, S & LA B b TEO R E 2 20~30% P E T 5Tk
b, BB BB EERICEE RS T L I LR ERT L0 TH S, EEDK T I OUR
HIE DR TG T O T AR OB NEE DR ED QD EEL RS,
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3.4 RERBRFH
THE T~ & 508, Mo 8 (R & FEME L C— ML BT 5 & T o kR, E
TR A 2N AL 7 WO AR E 5 T T 2 5 BN 2 &, SN & 7 > THlbh % (Fig. 10),

Curve of constant velocity

Curve of start and acceleration
3 1o Perception reaction time
S S=Vy (t-4) t,; Green loss time
5 ts; Time requried from start to constonst velocity
Q , V, 3 Constant velocity
N =é‘“o( t~ta) a, 3 Acceleration
[, 3 _ Time
e

Start of green Fig. 10. time-space diagram

W E IR IEEOE A GS E LT, EBS R T O 2K TEbLL, EF
SEFTER M T 0 LIk TEh 3 &, WH—EoRIkTELINS,

SzéwMT—ﬂ) T,<T<TA+T,
S = Vy(T—T)) Tt To< T

T SR T oAy b, EXRL Y

']11 = T/l"i'”,i— Ts

E
7, = Vo
@
Tr="T, _}.A,}W _VO
2w

FLBRFE P T SRS R A & &2 U T, AR T, 513 L 1o’ Tabled TH L, 2D

BEMBERICHER T3 15 B EU TR L oo SO/ XD EEN, 4 & BHI i

FERFEAE bRy, THRIIAINTENCIE R CTEFEE, WEE L LETFTLTH5%0TH
B, Lo LA TL B & RIAREOEREENHFEING2 LEEL T, SE%MEMY R
BHTHDE Tabled ® X 5icin b, FhzbE L T8 20% BIBEHMARE b 2 &2 b

MmAH,
Table 4. Green loss time (1) (sec)

season summer winter
direction
vehicle classification SN EsW Wk SN EoW W I
passenger-car 4.36 4.22 3.79 4.46 4.37 4.47
light-truck 4.30 4.15 4.04 3.90 4.21 3.92
heavy-truck — 4.59 4.29 - 4.97 4.42
bus 5.44 4.95 5.08 4.53 4.62 4.52
|

(intersection at Kita 1 Nishi 3)
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3.5, HRECHITIEE Table 5. Green loss time (2) (sec)
L s X OB IC X o THER S L o —_—

HHEHA O A EY T 256, vehicle dirhction
HOHTTL BN w10 B 480 i O T classification S—N | E-»W | W-E
UMD LINBBEITTE > TL B passenger-car 5.69 5.49 4.85
B THBIIC T DHIELSRE L OB ek sis | agr | oam
DT, B Tt oic, & O CHE heavy-truck — 5.77 5.35
KRl 2B X RETEE (b 5— bus 6.41 5.79 6.08

DOHEIK N fi) B FHEITERE) &
LT, o TSmOV THREIEKT 5 & ONUEIC e 528, —cas @B bima f g
(M EZrEE) TELINHDT, ZOEE—2OXMICKHTH LD E L TEBIET D odhitBEd
Bl bR EAL Thic, &OZMEFEIZ—DD BB N fs1T 5 B ALY h o B AR
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Fig. 11. Relation between velocity and traffic concentration
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