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Abstract: In order to alleviate the traffic congestion induced by different rainfall intensities, a dynamic
control method of variable speed limit in merging zones considering rainfall intensity heterogeneity was
proposed. The impacts of capacity reduction and vehicle lane-changing probability on the traffic flow state
were comprehensively considered, and the dynamic relationship between rainfall intensity heterogeneity
and vehicle free-flow speed was explored. Then, a traffic flow prediction model was constructed based on

the cell transmission model. Taking into account the total travel time and total turnover, the variable speed
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limit optimization model was constructed, considering the influence of rainfall intensity heterogeneity on the

variable speed limit value solution,

and the optimal variable speed limit dynamic control method was

obtained by using the particle swarm algorithm. Simulation and analysis of the evolution of traffic flow

under different speed limit control methods were conducted. The results show that when implementing the
RVSL under light, moderate, and heavy rainfall, the objective function is reduced by 8.41%, 40.57%,

and 32.91% compared with variable speed limit ( VSL),

and by 17.48%, 55.14% and 44. 69%

compared with fixed speed limit (FSL). The method can effectively reduce congestion and improve the

efficiency of the highway.

Keywords: rainfall intensity heterogeneity ;
effect of rain ( RVSL) ;
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Table 1 Fitting of free velocity to dynamic visual acuity
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Table 2 Free velocity at different rainfall intensities
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Table 3 Real and simulated traffic volumes and

average travel speed
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9 2 517 2 427 95.2 89.9
10 2 511 2 399 95.5 89.9
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Table 4 Objective values for different control schemes

IO T 3 RVSL VSL FSL
IINFR 53.48 58.39 64. 81
R 141. 65 238.36 315.75
KW 193. 99 289. 14 350. 72
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