EFEDEREFOEICIE CEL2HADKRERLERNICET SR

WFIe T8« s A4

WM « & 5~5 7

A TF— L FEHIAE T — A

WRFETEEFE © ARG, DG, DU S,
UESEIVN

Ve, 5 B2 S OFIASERRITEEAER TEAIZH D Z e s Tnb, — T, BEEEAH T
AHDOMET, WEOE K, EOHETEIZ LV RESORZBUEEEN NS I T 2 ielnbsbon, %
DERERLHBZOW I MBS N TVRY, £ 2 TAIIETIE, AWDE BN RGBT E R A T8
WEATO, ATIZ X 2RI 275 U CRERIICAS 2 SR BREE ) 2 E AR L, £ O L ER D5 &
1To7z,

LMD A2 SALBREE ) D EREAATR T 572, FLIRTT NI L ONTALO(E 548 72 5 & RS ATl 2 2t L
7o BURINRGGENG | B OF ILFEEREZ] W, B, (EEBURZRhN L, SR G L O A i@
EHMH L, bW T, BEORME, KRmRiE, BEOHZIREZEE L., ZOME. BE2ME O TKKE T
PN 72 I B 1 & bRl U CRRNASI@mpR MK T3 2 A 238 E AR S 472, S HIT 1985 FICEE S 4L
7o B & [Rl—Hs & S GU B 21TV, ST ORI DA 72E mUBERE ) ORAFN e B b 2488 L7, B
I, ALIRTIN O A 2R 72 CIE, 26 2 B O KK I IZ B CRIFNZ B 3 15% K TF L TW\WbH Z &2
sl Sav7e, /NVIERE B[ O HBRRFRRIEINSC, 15 SRR H ORMERN O REYLRA, ITFEOfFAS @i BE T
WCBMR L CO A RMREMAVRENTZ, — Ty FKBRIOFEDO L TIHER FTERNZ FoIliATE N2 &b,
PRI OPEEELRE, B OSRIEIC L 5 BERER OE(LE L GO EEMNRT — 2 OFEMB LU LETH 5
ZEmbhot,

F—U— PN EERGER, SRSER, RELL, KirkiE



A Study on Winter Intersection Capacity Considering Recent Changes in Vehicle Behavior

Research Period: FY2023-2025
Research Team: Cold-Region Maintenance Engineering Research Group
(Traffic Engineering Research Team)
Author: NAKAMURA Hiroshi
ITO Yasuhiko
YOTSUTSUII Hirofumi
OKUMURA Kota

Abstract: In recent years, it has been pointed out that the saturation traffic flow rate at signalized intersections
has been declining nationwide. However, in snowy and cold regions, the traffic handling capacity of
intersections may further decrease due to winter snowfall, snow and ice on road surfaces, and snow
accumulation on road shoulders, although the actual situation and its impact have not been sufficiently
documented. Therefore, this study conducted fixed-point camera observations of signalized intersections
during winter, utilized Al-based object detection technology to efficiently and quantitatively grasp intersection
handling capacity, and analyzed the factors influencing its changes.

To understand the actual situation of intersection handling capacity during winter, traffic flow observations
were conducted at signalized intersections in and around Sapporo. From the observed video footage, vehicle
stop line passage time, passing lane, vehicle type, and signal indication were extracted, and head time and
saturation traffic flow rate were calculated. In addition, the presence or absence of snowfall, road surface
conditions, and width of snow accumulation on road shoulders were compiled. As a result, a quantitative trend
of lower saturation traffic flow rates on snowy and icy road surfaces with snowfall was confirmed compared
to wet road surfaces without snowfall. Furthermore, observations were conducted at the same locations as in
a previous survey conducted in 1985 to understand the changes in intersection handling capacity during
recent winters over time. Specifically, at the Tsukisamu intersection in Sapporo, it was confirmed that the
saturated traffic flow rate on the snowy and icy second lane had decreased by approximately 15%. This
suggests that increased head time between small vehicles and the increased impact of delays in starting after
the green light begins may be related to the recent decline in saturated traffic flow rate. On the other hand,
1t was found that the presence or absence of snowy and icy road surfaces alone cannot fully explain the factors
contributing to the decline, and that it is necessary to accumulate and analyze comprehensive data including
the friction coefficient of the road surface and changes in lane operation due to the width of snowdrifts on the

shoulders.
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