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increasing and convergingo 25 m/s. From the300m
position, and with clear vision, the densitymaintainedat
0.3veh/m with vehicular velocity maintainirag 25m/sup to

After 20 minutes, the initial cluster spreads and disperses
considerablyAs the initial cluster spreads, the bunched input
density is allowed to begin to spread and speedp at

the 500m position. The input density becomes low and traffie20min.

simply propagates for early time.
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Figure 3.3: Late Time (Density)
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Figure 3.4: Late Time (Velocity)

4.2 Late Time Traffic Behaviour

5. Conclusion

In this study, from a practical poionf view, a consideration
was madeon the possibilityof using traffic flowasthe state
variable for traffic control purpose. A macroscopic traffic
flow model within the frameworkof Z h a nhasg been
presented. This model was appli@da 500m stretclon the
Kisii- Kisumu road. The macroscopic modelling approsch
traffic flow applied, reproduced some characteristafs
known behavioursf vehiclesin a highway. i.e vehicular
motionis influencedby a vehicle rightn front of it and the
vehicle in front is affected rather weaklypy the vehicle
behindit.

This was clearly the case this studyasshownin both early
and late time casem both cases, flow rate (veh/unit time),
and density (veh/unit distance) hadinverse relationships
shownin figures 3.1 and 3.2 for early time behaviours and
figures 3.2 and 3.3 for late time behaviours. The moge
studied and implemented numerically using a syst#m
equations i.e the continuity equation and the conservafion
momentum equation. The numerical method for solving the
macroscopic modeh conservative form was discussed and
tests carried oub show the effectivenesd the methodlt is
noted that the flovin highwaysis dictatedby the conditions
upstream and downstream. Velocd§ the traffic therefore
depend®nthe densityon the road.

This report builds a solid base for modelling traffic flow

macroscopically. The methaghnbe extremely promisingn
that results resemble hypothesized real world results.

6. Recommendations

Modelling of traffic flow is becoming increasingly
important.Howeverthe developmenof new realistictraffic

The late time density and velocity behaviours with resfeect flow modelsis still a challengingtask. For examplethereare
different positionson the grid exhibited near similar trendsfew modelsthat accuratelycapture other traffic dynamics
with the observationsn early time. The observations arejike mergersand diversions,abrupt lane changing, driver-
shownin figure 3.3 and 3.4. The observations were metde vehicular interaction and many more. It is therefore
intervalsof 5 minutesasthe final clusteof vehicles left the recommendedn this study that, besidesdeveloping new
grid the new incoming cluster sees higher density aheggbdels,thereis needto validate traffic flow modelsthat
slowing down. Vehicular velocity reduces from 250220  have been proposed such as the PW model. Another
m/s. simiIarIy, vehicular density increases from 0.3vetdm direction of researchin Computation may come from the
0.4 veh/m.In the first 100m, the densitgt t=5min drops developmenof parallelalgorithmsto simulatetraffic flow in
from 0.4to 0. This is attributedto car following behaviour |argenetworks.
attributed to macroscopic flow phenomenon. i.e., after
briefly slowing down and with the vehicles moviagthe Recommendationsare also made that in future ramp
same velocity, more space was created thereby allowifghdelling should be the next logical focus of similar
more spread. Thim effect enabled the clustef cars behind researchDatawill be takenfrom traffic sensorst the input
to increase their velocity thereby considerably decreasirg the sectionson the highway to be studied. The method
density. Vehicular velocity increased from 20rtgs28m/s. provided in this researchcan be extendedto solve other
betweenl00mand 200mat t=10min, vehicular density once higher order traffic flow modelslike the multi-lane traffic
again increasedo 0.03veh/m with the velocity slightly simulations
dropping to 27m/s. density further drop® 0.2 veh/m15
minutes later, with velocity further droppitg 26m/s. For traffic flow at aggregate level, higher order traffic flow
models maype combinedn orderto capture more dynamics.
For example thé®W model and the Zhn gmosel canbe
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combined for link flows. Thiscan address modellingat mathematicsat Jomo Kenyatta Universityof Agriculture and

mergers and divergers. Technologyin Kenya.He is currently a Lectureat Gusii Institute
of technologyHe has keen Interegt traffic dynamics.
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