






I.C. for the third simulation

a(x) = 1; x ∈ [0; L]
‰(x; 0) = ‰h + ∆‰0 sin 2…x

L ; x ∈ [0; L];
v(x; 0) = v⁄(‰h; 1) + ∆v0 sin 2…x

L ; x ∈ [0; L]:
(117)

I.C. for the fourth simulation

a(x) =

(
1; x ∈ [320l; 400l)
2; elsewhere

‰(x; 0) = a(x)(‰h + ∆‰0 sin 2…x
L ); x ∈ [0; L];

v(x; 0) = v⁄(‰h; a(x)) + ∆v0 sin 2…x
L ; x ∈ [0; L]:

(118)

The parameters are ‰h = 28 veh/km, ∆‰0 = 3 veh/km and ∆v0 = 0.002 km/s.
Again we use the same time step and cell size, which yields a CFL number of

‚2
∆t
∆x

≤ 0:9375 < 1

that ensures numerical stability of our finite difference approximation. The results of these simu-
lation runs are shown in Figure 14 and Figure 15 respectively. Note that the PW model solution
for the homogeneous road is slightly different that the corresponding LWR solution due to non-
equilibrium initial speed, but the PW solution soon (about 10¿) looks very much like the LWR
solution. This can be seen more clearly from time-slice plots of vehicle density, speed and flow rate
shown in Figure 16. As can been seen from that figure, the solutions are nearly indistinguishable
after t = 140¿ . In contrast, the PW solution for the inhomogeneous road, although shows similar
patterns as the the corresponding LWR solution, does not converge to the LWR solution in long
time (see Figure 15 & Figure 17). In long time, both solutions predict the same location of the
tail anb head of the queue, but different discharge rate from the queue—traffic leaving the queue
at capacity flow rate in the LWR solution, but below capacity flow rate in the PW solution (see
Figure 17). This result highlights not only the differences between the two models, but also the
importance and need for careful experimental validations of these models6.

6The pikes in density that exceed jam density are possibly caused by traffic being unstable near the tail of the
queue.
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Figure 14: Solutions of the PW model with initial condition (117)
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Figure 15: Solutions of the PW model with initial condition (118)
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Figure 16: Comparison of the LWR model and the PW model on a homogeneous ring road: Solid
line is used for the LWR model, and dashed line for the PW model
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Figure 17: Comparison of the LWR model and the PW model on an inhomogeneous ring road:
Solid line is used for the LWR model, and dashed line for the PW model
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