Study on the impacts of weather condition on motorway
network performance
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Weather conditions have a significant impact on Data Collection
traffic flow parameters such as free-flow speed,

Shibuya line, outbound, 2019 (Temporal

ic @!Z‘%

ROUP THE UNIVERSITY OF TOKYO
-/ AERTEEY T HFE > & —

ENGINEERING

Fundamental equation, 23000_ R Ii(ai)r:foalr:‘::/thensity (RI) '(Ij'rafflc II\)/IEX dDetector data, Sectional 5 min aggregated
< : %:;Om%rpr{h ata etector ata
q="f(k,u)..... 1) %zooo e Weather AMeDAS Approx. 17 km interval Hourly
Data RADAR 250m*250m grid 5 min aggregated

Under rainfall impact,
q="f(k, u, Rl)......(2)

1000

Flow Rate,

Congestion event Identification

Shibuya line, Outbound, Flow and Velocity on 2019-10-10
|

0 200 3000 - s

- " y . NI
Density, K(veh/km) R NARARY oF et
= | I WA ¥ b o e
The breakdown of the flow occurs when the demand . ERESEAEN Ml oo
flow rate exceeds the capacity. Such breakdown ma % oo ST BRERENTE of R R R SRS Gl | = o
occur even at lower flowrate, under the influence o - -
poor weather condition. = 8 5 8's 5 8 5 5 &8 8 % %
:_I'ime o?Day i i i )
Objective - To evaluate the impact of weather » Listed the bottleneck section of the network.

condition on motorway network performance by o o
evaluating the bottleneck capacitn and departure flow ° Whena flow level of “R” or “Y” observed for 20

minutes in row, considered as a congestion event.

rate under the influence of rainfa

3. Result and Discussion

Rainfall affects the traffic flow by two ways

1. Intensity of rainfall at the time of driving 2. Surface condition of the roadway as a result of continuous
rainfall
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The breakdown flow rate is reduced when there  When considered the rainfall from one hour before to the
is higher intensity of rainfall at the time of start of breakdown, the breakdown occurred at lower flow
breakdown rate at the condition of continuous and increased rainfall.

4. Summary

* Poor weather condition further reduces the capacity of bottleneck section causing higher chance of
breakdown of flow even at lower flowrate.

* Such reduced performance may impact to the whole motorway network performance.

* lLarge variation of the breakdown flowrate was observed even at the no rainfall condition, so other variables
are also important to be considered.

e Surface condition evaluation should be performed carefully as other weather parameters will also affect on
it.



