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Abstract: This paper analyzes urban multimodal transportation systems in
an aggregated way. To describe the aggregate behavior of traffic in cities,
use is made of an idea that is now receiving some attention: the macroscop-
ic fundamental diagram (MFD). We demonstrate through simulation how
the MFD can be used to monitor and control a real network, in this case a
portion of San Francisco, using readily available input data. We then show
how different modes interact on the same network and discuss how these
interactions might be incorporated into an MFD for multimodal networks.
The work unveils two main results: first, it confirms recent results showing
that restricting access to a city”’s congested areas can improve mobility for
all travelers, including those who endure the restrictions; and second, that
dedicating street space to collective transportation modes can improve ac-
cessibility for all modes, even those from which space is taken away.
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Fig.1 Views of the San Francisco network under low and high accumulations(White dots represent vehicles, and black
sections show vacant road space. For our animation, see http://www.ce.berkeley.edu/~daganzo/Simulations/MFD/MFD.html)



Eric J. Gonzales & ZF35@ 7710 T HI T 2 89 B2

85

GLHE. BTEEMNSETXENAELRSE. 5
FERREBEENRET . EENGEMHTBEERE
B ERTERTFERSEX—HBE A
BRFFERZBAR, mAAZE R (EEER
AEZBET RO TR BBER) TR HER S M
RBITRNHIBR

5 ZMIi@ T IR SLIe IR

XEU - @BMRS AR BT RN FT
ZEi&. EMMZBARRETLORETH, hoTld
METR, WES. HAFHETNEERKMH,
MPETE, MTASHHTE; FLEBERT,
BEmMZB A XRAM, BEPETRE, WE
REWMHOV)E—BHSERH. AXMULEBRAER

FMEAIHOV F & A BT % .
MRE®R, ASRAEELEWHOVEESE,
BTN ERSRELMN. BN, EEHER

150
AR
x"a Ry
h ]
120 fﬂ' n,
~ f‘ v
= X x
E n? x
90 . 3
mlm'" a AX* &
7 60 ot
R -)ﬁl
30 g&
0 i =
0 2 000 4000 6 000 8 000 10 000
RBE/H

E2 B&WCBDXEENEMRARESRLEE

Fig.2 Outflow vs. accumulation for the San Francisco CBD network
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Fig.3 Visual representations of the spatial distribution of trip origins and destinations
for two of the demand scenarios simulated to construct
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Fig.4 Cumulative outflow vs. time for uncontrolled (left) and controlled (right) systems
(For an animation, see http://www.ce.berkeley.edu/~daganzo/Simulations/MFD/MFD.html)
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Fig.7 Separating modes can be undesirable for cases like a congested ring
road if queues fill the remaining road space (shown in dark),
restricting flow and increasing delay on adjacent streets
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Fig.8 It may not be possible to separate modes on some congested streets,

but queues spill over onto wider streets, and delay can still be reduced by
providing congestion bypass (e.g. a bus-only lane) where space is available
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