12.6.2 Traffic Flow

Traffic density and flow. As an approximation it is possible to model a congested
one-directional highway by a quasilinear partial differential equation. We introduce the ——
traffic density p(r,t), the number of cars per mile at time ¢ located at position z. An

easily observed and measured quantity is the traffic flow ¢(z,t), the number of cars per
hour passing a fixed place = (at time t). _—
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In the mid-1950s, Lighthill and Whitham and, independently, Richards made a sim
plifying assumption, namely, that the car velocity depends only on the density,
u(p), with cars slowing down as the traffic density increases (i.e., du/dp < 0).

u =

Thus ... Uz,2) = U(p)
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