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Abstract

The macroscopic fundamental diagram (MFD) is a tool used
to study traffic at the city level, which covers a broader scope
individual roads or

than traditional traffic analysis on

intersections. The MFD illustrates the relationship between

traffic density and either speed or flow across road networks.
This research explores the use of the total vehicle kilometers
traveled (VKT), representing the total travel distance of users
within the network, as an indicator of traffic flow, and Vehicle
Hours Traveled (VHT), representing the total travel time of users,
as an indicator of traffic density. Data were collected on the
Motorway No. 7 and No. 9. The results show that the derived
MFD has characteristics similar to the traditional flow-density
relationship (Fundamental diagram) of given road. These findings
can be applied to other road networks to forecast travel
demand, improve traffic management, and inform future road

construction planning.

Keywords:  Macroscopic fundamental diagram, Traffic flow,

Traffic density, Vehicle kilometers traveled, Vehicle Hours

Traveled
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Date & Time | Volume (veh) | Speed (km/hr) [ Length (km) | VKT (km) | VHT (hr)
1/1/2024 00:00 209 95.67 16.6 3469.4 | 36.26
1/1/2024 00:15 217 99.51 16.6 3602.2 | 36.20
1/1/2024 00:30 253 98.77 16.6 4199.8 | 42.52
1/1/2024 00:45 313 95.80 16.6 5195.8 | 54.24
1/1/2024 01:00 296 96.48 16.6 4913.6 | 50.93
1/1/2024 01:15 278 95.90 16.6 4614.8 | 48.12
1/1/2024 01:30 268 98.13 16.6 4448.8 | 45.33
1/1/2024 01.45 249 95.18 16.6 4133.4 | 4343
1/1/2024 02:00 213 98.04 16.6 3535.8 | 36.07
1/1/2024 02:15 208 95.87 16.6 3452.8 | 36.02
1/1/2024 02:30 183 94.39 16.6 3037.8 | 32.18
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