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Background

This report is intended to document the methods and assumptions used in developing a
prototype of SCAG DTA model using DynusT and DynuStudio. The focus of this project was to
demonstrate the use of DTA including network conversion, demand conversion, visualization
and scenario analysis. More importantly, this project was stressed in training SCAG staff to
better understand DTA and to obtain hands-on experience. Therefore, there were two

workshops conducted at SCAG.

Because the project was demonstrative in nature, no formal calibration and validation effort
was invested. Nonetheless, basic checking was still performed to ensure the model can function
properly and the results are reasonable. It is very important to note that the results presented
in this report should not be quoted for any real use without further checking and validation.

The same caution also applies to the use of the accompanied dataset.

This report also includes all slides presented at the workshops in the appendixes.
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Task 1: Regional Model Import & Conversion

11

1.2

Export SCAG TransCAD model to shapefiles.

SCAG regional highway network was exported from TransCAD to ArcView
compatible shapefiles which included both highway links and centroid links. The
exported link data fields and their essential attributes are listed in Appendix 1.
Meantime, the TAZ layer was also exported to shapefiles.

Import shape files into DynuStudio

The network shapefiles were first imported into DynuStudio as an arclink layer
then converted to a searchable node/link based network. The network was
constructed by indexing A_NODE and B_NODE numbers embedded in the arclink
layer. Also, the DIR flag was used to identify arc heading directions and one-way
streets. All geo feature points are kept in a separate shape matrix which can be
switched on/off as needed. Meantime, TAZ shapefiles were imported into
Boundary-1 layer. The area code of County, RSA and CSA were converted to
super zone code and stored as node attributes respectively. The resulting
network and zone system are shown in Figure 1, 2 and 3. The key network stats
are shown in Table 1 below:

Table 1: SCAG Regional DTA Network — Key Stats

Highest Zone Number 4,192

Total Number of Nodes 35,368
Highest Node Number 125,360
Total Number of Links 108,283
Total Lane Miles 178,812
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Figure 1: SCAG Network — Full View
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Figure 3: SCAG Network with County System Overlay
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Import demand tables into DynuStudio

The demand import and conversion was a two steps process. Firstly, the vehicle
OD tables were exported to CSV files by zone pair, time period and mode (SOV,
HOV & Truck). There were four time periods defined in the SCAG model as
shown in Table 2:

Table 2: SCAG Model Time Periods

AM Peak (AM) 6AM to 9AM
Midday (MD) 9AM to 3PM
PM Peak (PM) 3PM to 7PM

Night (NT) 7PM to 6AM

OD Tables were also provided by zone group as shown in Table 3:

Table 3: SCAG Model OD Table Groups

Il Internal - Internal
Xl & IX Internal - External & External - Internal
XX External - External
AIR Airport bound trips
PORT Water port bound trips
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Secondly, a Python script was written to read in all files into DynuStudio and
saved in table format for further processing. Table 4 shows the total trips
breakdown by mode and period.

Moreover, the period based OD demand was sliced into hourly demand by the
weighted diurnal factors for the period. Lastly, the hourly OD demand was
stitched together to form the hourly 24-hour demand. This process was repeated
for each of the three modes and saved to DynusT format.

Data conversion from TransCAD to DynuStudio

Essential link attributes were cross copied from arclink layer to the
corresponding links, they were: posted speeds, lanes, length (miles), street
names and grade. Also, the link type was converted into DynusT types using
lookup table as shown in Table 5.

Check and fix network connectivity

Network connectivity in DynuStudio is defined by node orientation and link
turning movements. The node orientation identifies the connecting node
directions for an intersection, such as, N, S, E, W, NE, NW, SE and SW. Once the
node orientation was identified, the major link movements can be identified
automatically, such as, left, thru and right. Both node directions and link
movements can be calculated using the built-in tools. However, the initial
calculation may not be always correct especially for odd intersections with
skewed angles or more than 4 approaching legs. Therefore, manual checking and
adjustments are always required.

Ultimately, a series of quick one-shot simulation runs with small demand was
also performed to check the path related issues. Those issues could reveal
incorrect movement coding or one-way link in the wrong direction. Such quick
runs need to be performed repeatedly until all trips can find paths to the
destinations in reasonable manner and no errors reported by DynusT.



Table 4: SCAG Model Auto Trips OD Demand Summary

June 22, 2014

Sov ] XIX XX AIR PORT TOTAL
AM 4,891,093 89,299 7,765 4,473 4,992,630
MD 7,962,568 | 115,693 4,265 12,146 8,094,672
PM 5,922,295 | 121,192 4,467 21,987 6,069,941
NT 10,322,584 | 106,560 3,927 26,504 10,459,575
DAILY | 29,098,540 | 432,745 20,424 65,110 29,616,818
HOV ] XIX XX AIR TOTAL
AM 2,093,837 44,603 1,645 4,881 2,144,966
MD 4,125,165 57,838 2,131 13,772 4,198,906
PM 2,753,612 60,583 2,232 24,520 2,840,947
NT 7,086,378 53,054 1,962 29,910 7,171,304
DAILY | 16,058,992 | 216,077 7,971 73,083 16,356,123
TRUCK ] XIIX XX AIR PORT TOTAL
AM 153,406 826 9,612 154,232
MD 427,149 1,481 20,600 428,629
PM 240,319 1,735 13,249 242,054
NT 550,034 1,790 4,412 551,824
DAILY | 1,370,909 5,831 1,376,740
Table 5: SCAG Link Type Conversion
SCAG Type DynuStudio Type Remark
10,80 1 Freeway GP
20-25 10 Freeway HOV
30-32 7 Highway
40-75 5 Arterial
81,85 4 Off-ramp
82,83,84,86 3 On-ramp
32,89 9 Freeway Toll/HOT Lane
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Convert centroids

Unlike traditional demand models where trips are loaded from a single point at
centroids, DTA model loads trips at multiple points. In DynusT, trips are loaded
from indefinite points on links so called generation links. Those points are
randomly defined by the program. However, users can define the loading
weights for each generation link to control how many trips from a zone will be
loaded on each link. On the other hand, destination nodes are also defined for
each zone.

Generation links and destination nodes can be easily converted from existing
centroids by using the connecting links and nodes on the regular roadways. For
this project, the built-in tool in DynuStudio was used for such conversion. By
default, the loading weights were calculated based on total lane miles among all
generation links of a zone.

Figure 4: Generation Links

Figure 5: Destination Nodes
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1.7 Check and fix default signal setting

Because actual signal setting was not available, the default setting was used
initially. The default actuated signal was assumed for every node that has 3 or
more approaching legs, except for freeway nodes. Figure 6 shows the
geographical distribution of default signals. In addition, a generic two-phase
phasing scheme was used with default timings assumed as:

Max green time = 60 seconds
Min green time = 5 seconds
Amber time =5 seconds

Figure 7 shows the phasing scheme for a 4-leg signal. Also, only one timing plan
was assumed throughout the entire simulation period.

Figure 6: SCAG Default Signals for the DTA Network
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Figure 7: Default Actuated Timing Plan
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Prepare Traffic Flow Models

Traffic flow models in DTA depict the speed-density and speed-flow relationship.
Comparing to volume-delay functions (VDF) used in the static model, traffic flow
models are more capacity constrained. Ideally, there should be different traffic
flow model for each roadway type estimated from observed count data. For this
project, however, only two generic models were used: one for freeway and one
for arterial. The freeway model is a two-regime curve which allows free flow
speeds when the density is below 25. For arterials, the curve is monotonic and
continuous decreasing with no free flow regime. Figure 8 & 9 show the curves
and pertaining parameters for the two curves.

Prepare DynusT demand with hourly factors

Since the OD demand was aggregated from time period based tables with large
time span, be default, the trips will be evenly distributed within the period which
is deemed not realistic. Therefore, a better temporal profile was borrowed from
SCAG activity based model project which was derived from the travel survey.
The diurnal factors were calculated from hourly total trips provided by Ya-Li
Chen of UCSB in March 2012 as shown in Table 6. Since no mode specific

10
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temporal profiles were provided, the same diurnal factors were was applied to
all modes. Figure 8 shows the resulting diurnal profile.

Figure 8: Traffic Flow Model for Freeway
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Table 6: SCAG Overall Diurnal Factors

PERIOD HOURS TRIPS TOD FACTORS
NT 0:00 820,903 0.07
NT 1:00 677,681 0.06
NT 2:00 391,152 0.03
NT 3:00 252,165 0.02
NT 4:00 382,608 0.03
NT 5:00 823,446 0.07
AM 6:00 3,120,340 0.28
AM 7:00 4,874,473 0.43
AM 8:00 3,250,242 0.29
MD 9:00 2,672,591 0.16
MD 10:00 2,336,592 0.14
MD 11:00 3,168,652 0.19
MD 12:00 3,623,956 0.21
MD 13:00 2,667,092 0.16
MD 14:00 2,444,814 0.14
PM 15:00 2,772,404 0.25
PM 16:00 2,785,401 0.25
PM 17:00 2,792,356 0.25
PM 18:00 2,715,648 0.25
NT 19:00 2,311,742 0.20
NT 20:00 2,155,178 0.19
NT 21:00 1,517,504 0.13
NT 22:00 1,218,410 0.11
NT 23:00 1,036,399 0.09

Figure 9: SCAG Diurnal Profile

June 22, 2014
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1.10 DTA test runs and calibration

After network and demand data were properly configured, full DynusT runs can
be began. Because the total daily demand was too large to be handled with the
available machine, only 50% of demand were assigned to the network initially.
A series of runs were conducted to check the assignment reasonableness.
Because the nature of this project is mainly for demonstration and training
purposes, no formal calibration and validation procedures were performed.
Nonetheless, extensive visual checking was performed to ensure the results
were matching to the results found in the regional demand model. Figure 10
shows the total assigned daily volumes in bandwidth.

Figure 10: Total Daily Volumes
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Task 2: Subarea Cut

Subarea cut is a powerful feature in DynuStudio which allows user to extract network
and pertaining demand for a defined subarea. Subarea cut is necessary tool for a
regional DTA model to reduce run time and to be integrated with micro models.
Comparing to subarea cut tools found in the static models, DTA subarea cut not only
extract the network but also the temporal information in the trajectories. Therefore, the
resulting subarea model can maintain high traffic consistency with the regional model.
More importantly, the subarea model can reduce the run time to a more manageable
range and therefore allows more detailed calibration and scenario analyses. For this
project, a subarea that contains the downtown core was defined and extracted as
shown in Figure 11.

Figure 11: SCAG Subarea Demo
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Furthermore, different plots can be produced to capture the snapshots of temporal
traffic characteristics of the subarea network using the tools in DynuStudio.

Figure 12: Cumulative Volumes Snapshot

il

Fanzh

A\ LUlarita 2 =
\ &
| &
& e J
Parulal oo v [j] i
imsthes
Katigr al Foreat
0
Ferdhig
{a]
Fichond
Antonzwich
Reywarsl Poik ot
= Jaughia Honeh o
P ) L Fiy = hkew ivm
payasif '
3 [
I Hilky 3 £
Slia t 1 ™
e Ll E
atn P H | B Pkl 2
i | L LE & 10717350
1
= I Iy ada
13 = i HED i <
I| g I ETE 1/ o TAINE
wasfal pr—— ]
= nysns _‘_T'z ] o | iy
i | i
% c o LTES o
Hills L T Mo
4 T e VLD =T e
Crabasas Ty . St Arta
£ h! aring
® il -
Wieatidje Lafipan E i = il Templz City
Wilaer22q Pacw it : i
Trdanca = - i N \
Rosemead
B i e Al
b= G113 Elt
- EE SxthE
I [T
e -
I i s *
= [l F
f |
L [T
it 2 |+ IS
IEREEl LI Rrea®  whi
Legend | 1: Sl 2 /
] I w it
HA oA f ';le!l;i
14:40:00 ko E 0¥
[ ] ] X
Total Yolume ; G - —
Interval: 880 = = I | li Horwaliovg,
: - et
Max Value[+]: §4981.00 e A REEY il :
l e | i
(Link=1030) = Ems B
R o Ih AU - Gemm?.;
<= 16996 B || 1 T E= _a
) _1ui e ]ff FFE— Hawaimn
—— = 33992 i ] - L [E ok
. L i Cypr
—— = 50989 “rlas feres - P e L] 1
= Alarnubos
LS s : TR
I - 67985 2 P e
A I Jar C7ih Gt -
e : § " et Loty Beacly 17
I <= §4981 el ) SR o
Haneso — ik
3 £ L Seal Beuc]
Palaz verde: S Pedh . wal Sruch
FE

15



June 22, 2014

Figure 13: Link Density Snapshot
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Figure 14: Link Speed Snapshot
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Figure 15: Link Flow by Density Snapshot
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Figure 16: Diurnal Profiles
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Figure 17: Convergence Profile by Iteration and Departure Time
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Task 3: Congestion Pricing Analysis Demo

Congestion pricing is a method to calculate the optimal tolls for vehicles to enter
managed lane (or HOT) without severely degrading its speeds and meantime maximizing
the total toll revenues for the entire system. DynusT employees a sophisticate algorithm
that can calculate such optimal tolls for each time interval efficiently.

To demonstrate the application of congestion pricing, a section on I-110 was selected as
shown in Figure 16.

Figure 18: Demo Corridor for Congestion Pricing Analysis
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The congestion pricing involves several key steps as described below:
3.1 Identify coupled GP and HOT segments

For congestion pricing mechanism to work, a series of coupled GP and HOT lane
segments must be coded for the targeted corridor without missing any links as
illustrated by Figure 17.

Figure 19: Segment Coding Illustration for Congestion Pricing Analysis
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The segment coding can be easily done by using the editing tool in DynuStudio as shown
in Figure 18. The editing tool can identify the consecutive nodes for a coupled segment
automatically between a starting and ending node pair.

Figure 20: HOT Editing Tool in DynuStudio
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g Il Save
| 130023 —» | 15524 Build Segment
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Truck: Min= | 1000,00 Max= | 1000,00 Clear Matrix
HOW: Min= |0.00 Max= | 0.00

3.2 Specify speed threshold for HOT lane
This specifies the minimum speed that HOT lane needs to maintain so that traffic can

move efficiently. No more vehicles will be allowed to enter HOT lanes if the speed is
dropping below the threshold which typically set at 45 MPH.

3.3 Specify toll rate ranges
Optimal tolls can be calculated between minimum and maximum values specified by the

user for each vehicle mode. Usually, higher tolls are used for truck mode if it is allowed
to use HOT lane. On the other hand, HOV vehicles are usually free to use HOT lane.
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3.4 Prepare ConestionPricingConfig.dat

June 22, 2014

"CongestionPricingConfig.dat" is the key input file for DynusT to perform optimal toll
calculation which has the format as shown in Figure 19. This file will be automatically

generated by DynuStudio if pricing option is enabled.

Figure 19: File format of CongestionPricingConfig.dat
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1
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5ee 5.8 0.8 8.8 10ee.8 1000.8 1.8
119599 125289 136680 138801 138082 138883 15263
119599 92119 92128 15183 15289 75124 15293 15263
5ee 5.8 0.8 8.8 10ee.8 1000.8 1.8
15224 138886 138087 130088 125332 83172 15232
15224 73@6@ 15228 15232

see 5.8 0.8 2.0 1000.0 l10e0.0 1.8
15232 125286 83316 15491

15232 15384 15491

see 5.8 0.8 2.0 1000.0 l10e0.0 1.8
15491 125285 125329 754585 119592

15491 15498 119592

see 5.9 8.0 8.0 1000.0 1000.0 1.8
18192 125827 75911 75495 125333 125328 15543
18192 18235 15591 15585 15596 15541 1208533 15543
see 5.9 8.0 8.0 1000.0 1000.0 1.8
15177 125826 75468 75495 125333 125328 15543
15177 15326 15591 15585 15596 15541 1208533 15543
see 5.0 8.e 2.0 10ee.2 10e0.0 1.0
15562 125283 125326 75549 15593

15562 15597 15598 15599 15583 15578 15572 15574 15588 15593
a.
138023 125344 125323 75541 75235 125325 75518 1252084 15524

see 5.0 8.e 2.0 10ee.2 10e0.0 1.0

8

e

.8

.0

e

138023 138024 136025 18247 15614 15573 15564 15559 15558 15566 15584 15577 15576 15546 15544 15529 15524

see 5.0 8.e 2.0 10ee.0 l10e0.0 1.0
15529 75518 125284 15524

15529 15524

500 5.8 0.8 8.9 1000.0 1000.0 1.8
128534 125327 75537 75532 125330 124841 15335
128534 15520 15664 77741 15567 15492 15477 15335
500 5.8 0.8 8.9 1000.0 1000.0 1.8
15221 125287 125331 130009 130010 138011 15233
15221 15217 15233

500 5.8 8.8 8.8 1060.0 1000.0 1.8
75549 125324 125345 18213

75549 15593 18244 18213

3.5 Prepare Toll.dat

8.

e

e

e

e

.8

.8

.8

Another key input file for congestion pricing analysis is toll.dat. In this file, user must
specify how frequent the toll rate will be updated and the starting toll rate for each
mode. Figure 20 shows a snippet of such file. DynuStudio will produce this file
automatically if enabled.

3.6 Calculate toll rates and revenues

DynusT calculates optimal toll rates for each HOT segment and for each time interval in
an iterative manner based on the equilibrated volumes. After the assignment is properly
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converged, the total revenues for each segment will be calculated according to the final
toll rates. Those info are saved in TollRevenue.dat. In addition, the initial toll rates in the

toll.dat will be updated with the final toll rates.

Figure 20: File format of Toll.dat
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Figure 21: Snippet of TollRevenue.dat

Hour 17 Link 124841.> 83163 VMT (sov, bov, truck) = 8.8 436.2 8.8 Volume (sov, hov, truck) = 8.8 5.9 8.8 Toll Revenue(S) (sov, hov, truck)= [X] [X]
Hour 18 Link 124841.5 83163 VMT (sov, hov, truck) = 8.8 45E.E 9.8 Volume (sov, hov, truck) = 0.8 5479 0.8 Toll Revenuel(S) (sov, hov, truck)= .8 LK]
Hour 19 Link 124841.> 83163  WMT (sov, bov, truck) = .5 4898 8.8 Volume {sov, hov, truck} = 30 580 8.8 Toll Revenue(S) (sov, hov, truck)= 1.5 a.0
Hour 20 Link 124841-> BMES  WMT (sov, hov, truck) = ha o M4 a8  Volume (sov, hov, truck) = 4.8 4. 8.8 Toll Revenue($) (sov, hav, truck)= 2.8 aa
Hour 1 Link 134Bdl.> #3163 WMT (sov, hov, truck) = LE N @.8  Volume (sov, hov, trick) = 0.8 e 8.8 Toll Revenue($) (sov, hov, truck)s [x] @8
Mour 22 Link 124841-> 83163 WMT (sov, hov, truck) = .8 1518 9.8 veluma (sov, hov, truck) = a8 1830 8.8 Toll Hevenua($) (sov, hav, truck)e a8 a8
Heur 23 Link 124841-» B3B3 WMT (sev, how, truck) = LX) a9.8 8.8  WVolume (sov, hew, trock) = a.@ 118.8 B8 Tell Revenue(3) (sev, how, truck)= a8 a.d
Heur 24 Link 124841-» 83163  WMT (sev, hov, truck) = a8 52.8 8.8 Velume (sov, hov, trick) = .8 63.8 @.8 Toll Revenue($) (sov, hov, truck)= a8 .9
Heur 25 Link 124841.» 83163  WMT (sov, hov, truck) = LX:] 8.8 8.8 Volume (sov, hov, trick) = a.e a.8 8.8 Toll Revenue($) (sov, hov, truck)= X} a.8
Hour 1 Link 125328-3 75537 WMT (sov, hov, truck) = B8 43 8.8 Volume (sov, hov, truck) = 8.8 8.8 8.8 Toll Revenue(S) (sov, hov, truck)= X ] 8.8
Hour 2 Link 125328.% 75537 WMT (sov, hov, truck) = 0.8 A4 9.8 Volume (sov, hov, truck) = 0.8 w8 0.8 Toll Revenue(S) (sov, hov, truck)= 2.8 0.8
Hour 3 Link 1253283 75527 WMT (sov, hov, truck) = 0.8 7 9.8 Volume (sov, hov, truck) = a8 1.9 8.0 Toll Revenue(S) (sov, hov, truck)- 2.9 2.9
Hour 4 Uink 1253283 75527 WMT (sov, hov, truck) = .8 16.8 8.8 Volume (sov, hov, truck) = 8.8 148 8.8 Toll Revenue($) (sov, hov, truck)= [X] a.8
Hour 5 Link 135338-» 7537 WMT (sov, how, truck) = X ] m.5 @.@  wvolume (sov, hov, trick) = a.a 8.8 8.8 Toll Revenue($) (sov, hav, truck)= LX) @@
Hour & Link 125338.> 75527 VMU (sov, how, truck) = X ] S48 @.@  Velume (sov, hov, truck) = a.@ ab.@ 8.8 Toll Revenue() (sov, hav, truck)= LX) a8
Hour T Limk 12S338-x  TESIT  WMT (sewv, hav, truck) = 1.1 B22.1 @.@  wvelume (sov, how, trock) = 1.8 S45.@ 8.8 Tell Hevenue($) (sev, hav, truck)= a.h a.@
Heur- 8 Link 125328-» 75527 WMT (seov, hov, truck) - 13.7  416.5 8.8 Velume (sov, hov, trick) = 1.8 170 0.8 Toll Revenwe($) (sov, hav, truck)= 45.8 9.9
Heur 9 Link 125338-» 75527 WMT (sov, hov, truck) = 4.0 1563.8 9.8 Velume (sov, hov, trick) = /.0 13700 @.8 Toll Revenwe($) (sov, hov, truck)= &l.3 .9
Hour 18 Link 125328-»> 75527 WMT (sov, bov, truck) = 18,3 856.4 0.0 Volume (sov, hov, truck) = 6.8 752.8 8.8 Toll Revenue(S) (sov, hov, truck)= 19.9 8.8
Hour 11 Link 135328.> 75527 WMT (sov, bov, truck) = 9.1 5342 8.8 Volume (sov, hov, truck) = 5.8 2689 8.8 Toll Revenue(S) (sov, hov, truck)= 4.8 8.8
Hour 12 Link 135328.5 75527 WMT (sov, hov, truck) = 35.4  1188.3 9.8 Volume (sov, hov, truck) = 1.8 19418 0.8 Toll Revenuel(S) (sov, hov, truck)= 53.9 LK]
Hour: 13 Link 125328.» 75527  WMT (sov, hov, truck) = 118.7  172%.6 9.8 Volume {sov, hov, truck) = 1840 1519.9 8.8 Toll Revenue(®) (sov, hov, truck)= 186.8 8.9
Hour 14 Link 125328-> 75527  WMT (sov, hov, truck) = 52.5  1168.9 a8  Volume (sov, hov, truck) = 46,8 1824.8 8.8 Toll Revenue($) (sov, hav, truck)= 91.4 @@
Hour 1% Link  12%338-> 75527  WMT (sov, hov, truck) = 1.5 BAE.4 @.@  Velume (sov, hov, truck) = a6.@ S6H.8 8.8 Toll Revenue() (sov, hav, truck)= 71 a8
Heur 16 Limk  125328-3 75827  WMT (sev, hov, truck) = 197.5  1361.3 @.@  wvelume (sov, how, trock) = 1758 11858 B2 Tell Revenua($) (sew, hav, truck)s ar3ia a.a
Heur 17 Link  225328-» 75527  WMT (sov, how, truck) = 1644 1420.8 8.8  WVolume (sov, hew, trock) = 144.8  1244.8 B8 Tell Revenue(3) (sev, how, truck)= e a.d
Heur 18 Link 125328-» 75527 WMT (sev, hov, truck) = 3.4 13527 8.8 Velume (sov, hov, trick) = 3.0 1185.0 @.8 Toll Revenue($) (sov, hov, truck)= 5.8 .9
Heur 19 Link 125328.» 75527 WMT (sov, hov, truck) = 12.6  1518.2 8.8 Volume (sov, hov, trick) = 118 13230 8.8 Toll Revenue($) (sov, hov, truck)= 30.9 a.8
Hour 28 Link 135328.> 75527 WMT (sov, bov, truck) = 1324 1868.4 8.8 Volume (sov, hov, truck) = 6.8 936.8 8.8 Toll Revenue(S) (sov, hov, truck)= 333.3 8.8
Hour 21 Link 135338.5 75527 WMT (sov, hov, truck) = 4.6 795.6 9.8 Volume (sov, hov, truck) = 48 6979 0.8 Toll RevenuelS) (sov, hov, truck)= .8 LK]
Heur 22 Link 125328-» 75527 WMT (sov, hov, truck) = 0.0 463 9.0 Volume (s0v, hov, truck) = a.a 3919 0.0 Tell Revenue($) (sov, hov, truck)= 2.9 0.9
Hour 23 Link 125328-7 75527 WMT (sav, hov, truck) = 14 245.4 8.8 Volume {sov, hov, truck) = 38 5.8 8.8 Toll Revenue($) (sov, how, truck)= 1.5 8.8
Mour 24 Link 125338.3 75537  WMT (sov, how, truck) = e 7.9 9.8 Volume (sov, hov, truck) = .8 BLe 8.8 Toll Hevenue($) (sov, hav, truck)e @ a8
Hour 2% Link 13%338-> 75537 WMT (sov, how, truck) = X ] .8 @.@  wvolume (sov, hov, trick) = a.a LX) 8.8 Toll Revenue() (sov, hav, truck)= LX) @@
Total VMT{miles) = S4787.7 Total Hevenua(d) = BA24.1
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Appendix 1: SCAG TransCAD Link Data Fields

ID NAME FORMAT MIN MAX

1 ID £10.0 10404 2666488
2 LENGTH £10.2 0 61.37
3 DIR 2.0 -1 1
4 A_NODE 8.0 2 125360
5 B_NODE 8.0 1 125360
6 PROJECT_ID €20

7 PROJECT_I1 €20

8 COMMENTS 50

9 ROAD_NAME 65

10 ROUTE_NAME 6

11 ROAD_TYPE 37

12 NUMBER 8

13 AB_NEW_FAC £10.0 0 100
14 BA_NEW_FAC £10.0 0 100
15 AB_POSTEDS 8.0 0 70
16 BA_POSTEDS 8.0 0 65
17 AB_AMLANES £10.0 0 9
18 BA_AMLANES £10.0 0 9
19 AB_PMLANES £10.0 0 9
20 BA_PMLANES £10.0 0 9
21 AB_MDLANES £10.0 0 9
22 BA_MDLANES £10.0 0 9
23 AB_NTLANES £10.0 0 9
24 BA_NTLANES £10.0 0 9
25 TYPE1_THRU £10.0 0 6
26 TYPE2_AUX_ £10.0 0 4
27 TYPE3_OTHE £10.0 0 1
28 TOLL_FLAG £10.0 0 1
29 TRUCK_CLIM £10.0 0 1
30 HOV_FLAG £10.0 0 1
31 SIGNALS_FL £10.0 0 2
32 TRUCK_PROH £10.0 0 1
33 SPEED_MULT £10.2 0 1
34 CAPACITY_M £10.2 0 1
35 RSA £10.0 1 56
36 COUNTY £10.0 1 6
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37 TAZ £10.0 1 4109
38 AIR_BASIN 8.0 1 4
39 SUB_AIR_BA 8.0 11 43
40 AB_MEDIANS 8.0 0 4
41 BA_MEDIANS 8.0 0 4
42 AB_AREATYP £10.0 0 7
43 BA_AREATYP £10.0 0 7
44 MMA_COUNT £10.0 0 808
45 COUNT_ID £10.0 0 373
46 AB_GRADEPE 8.0 0 24
47 BA_GRADEPE 8.0 0 24
48 ABGRADE f10.4 -283794.96 | 342393.15
49 BAGRADE f10.4 -342393.14 | 283794.96
50 AB_TYPE 8.0 0 32
51 BA_TYPE 8.0 0 0
52 AB_SERV_TI £10.3 0 8
53 BA_SERV_TI f10.3 0 0
54 AB_TOLL_LA 8.0 0 4
55 BA_TOLL_LA 8.0 0 0
56 AB_TOLLV_A f10.3 0 2.205
57 AB_TOLLV_P £10.3 0 2.205
58 AB_TOLLV_M f10.3 0 1.66
59 AB_TOLLV_N £10.3 0 1.66
60 BA_TOLLV_A f10.3 0 0
61 BA_TOLLV_P f10.3 0 0
62 BA_TOLLV_M £10.3 0 0
63 BA_TOLLV_N f10.3 0 0
64 CCSTYLE 8.0 0 600
65 WALKTIME f10.2 0 1227.42
66 MODE 8.0 0 26
67 AB_PKTIME £10.2 0 73.05
68 BA_PKTIME f10.2 0 71.96
69 AB_OPTIME £10.2 0 61.37
70 BA_OPTIME f10.2 0 61.37
71 AB_AMPENAL f10.2 0 4
72 BA_AMPENAL f10.2 0 4
73 AB_PMPENAL f10.2 0 4
74 BA_PMPENAL £10.2 0 4
75 AB_MDPENAL f10.2 0 6
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76 BA_MDPENAL f10.2 0 6
77 AB_NTPENAL f10.2 0 10
78 BA_NTPENAL f10.2 0 10
79 AB_AMPARK f10.0 0 1
80 BA_AMPARK f10.0 0 1
81 AB_PMPARK f10.0 0 1
82 BA_PMPARK f10.0 0 1
83 AB_MDPARK f10.0 0 1
84 BA_MDPARK f10.0 0 1
85 AB_PKPARKC f10.2 0 30
86 BA_PKPARKC f10.2 0 30
87 AB_OPPARKC f10.2 0 30
88 BA_OPPARKC f10.2 0 30
89 AB_PKCOST f10.2 0 99.18
90 BA_PKCOST f10.2 0 99.18
91 AB_OPCOST f10.2 0 99.28
92 BA_OPCOST f10.2 0 99.09
93 GRADE_A f10.2 0 9.7
94 GRADE_B f10.2 0 8.3
95 GRADE_C f10.2 0 8
96 GRADE_D f10.2 0 3.29
97 GRADE_E f10.2 0 0.9
98 GRADE_F f10.2 0 0
99 GRADE_AVG f10.2 0 5.34
100 SCREENLINE f10.0 0 23
101 AB_ADT f10.2 0 185150
102 BA_ADT f10.2 0 38411
103 AB_MDV f10.2 0 179133
104 BA_MDV f10.2 0 35653
105 AB_HD f10.2 0 21050
106 BA_HD f10.2 0 3759
107 TOT_ADT f10.2 0 185150
108 TOT_MDV f10.2 0 179133
109 TOT_HD f10.2 0 21050
110 POSTMILE_O f10.0 0 54081
111 POSTMILE_1 f10.0 0 472482
112 POSTMILE cl10

113 PEMS_DIREC cl

114 PEMS_ID f10.0 0 1213133
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115 AB_OLD_FAC £10.0
116 BA_OLD_FAC £10.0
117 NEW_LINK £10.0
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Final Workshop
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e Latest development/deployment status of
DynsuT.

e Comparison of DTA and STA.
e How DynusT can be used for SCAG region.
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DynusT (Dynamic Urban Systems for Transportation)

 Simple, lean and easy integration with macro and micro models.
 Developed since 2002, applied to 50+ regions since.
e 1000+ uses world-wide since 2011.
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DynusT Professional Developments

e Metropia Inc.
— Established in 2011
— 12 full-time staff (3 PhDs)

— Clients — SCAG, LADOT, NYCDOT, FHWA, ELPMPO,
H-GAC

— DynusT Modeling, software development,
consulting

e University of Arizona
— DynusT Laboratory
— Research and Development
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DynusT Daily Regional Models
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DynusT Applications

Interstate highway corridor improvement (TTI, TxDOT,
ELPMPO, Kittleson, ADOT, CDOT)

e Value pricing (ORNL, FHWA; SRF, Mn/DOT, TTI, TxDOT, UA,
CDOT/DRCOG, Atkins/CDOT, RST/WSDOT)

e Evacuation operational planning (TTI, TxDOT, UA, ADOT;
LSU, LDOT; Noblis, FHWA; Univ. of Toronto, Cornell Univ. Jackson
State Univ., MDOT, Univ. of Missouri, MDOT)

e Integrated Corridor Management modeling (cs,
FHWA, MAG, NCSU, NCDOT, MAG)

* Four-step model integration (Portland Metro, RST/FHWA,
H-GAC)

e Activity-based model integration (SHRP2 C10, FHWA
EARP)

e Work zone impact management (SHRP2 R11)
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Modeling Capabilities

e Capacity Improvement/restrictions

e Congestion pricing (fixed pricing, time-of-day
pricing, congestion responsive pricing, truck-
only, truck restriction)
— Dynamic user equilibrium

— Generalized cost with heterogeneous individual
attributes (e.g. value of time)

SOUTHERN CALIFORNIA
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Modeling Capabilities

e |TS Strategies

e Active Traffic/Demand Linking with activity-
based models.

e TDM (travel demand management)
— Peak spreading
— Ridesharing/TNC (ongoing)

e Linking with air quality models.
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Multi-resolution Modeling

(MRM)

do 3PIYsA

Vehicle Trajectory

eStatic/Instantaneous Paths
*Region Wide

*Centroid based zonal Trips
*Analytical Equilibrium
*Demand Driven
*Planning/Forecasting

eStatic Paths
eCorridor/Intersection
*Individual Vehicles
*Simulation One-Shot
*Supply Driven
*Operational

DTA

*Dynamic/Time Varying Paths *Simulation Equilibrium
*Subarea / Corridor *Supply Driven
ké *Vehicle Platoons *Planning/Operational il
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9
metropia

ASSOCIATION of
GOVERNMENTS



GREAT LAKES AND MISSISSIPPI
RIVER INTERBASIN STUDY

CHICAGO REGIONAL BASELINE DTA MODEL DEVELOPMENT

Cooperate Reduce Traffic Arrive on Time
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Demand Desire Lines: Truck
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Validation:

DTA vs. CMAP
Total Veh Total VMT Total VHT Avg Time

6AM-7AM 902,901 12,155,500 368,358 24.48 13.46
7AM-9AM 2,844,901 37,022,400 1,286,800 27.14 13.01
9AM-10AM 1,327,542 15,108,300 461,293 20.85 11.38
2PM-4PM 3,121,481 34,633,600 1,146,740 22.04 11.10
4PM-6PM 2,932,672 33,542,600 1,142,030 23.36 11.44
6PM-8PM 1,660,219 18,243,700 548,662 19.82 10.99

AM+PM 150,706,100 4,953,883 23.24 11.78

12,789,716
Total Veh Total VMT Total VHT Avg Time Avg VMT

6AM-7AM 901,948 11,717,398 321,485 21.39 12.99
7AM-9AM 2,842,342 37,039,212 1,215,081 25.65 13.03
9AM-10AM 1,235,103 15,564,740 524,106 23.73 11.75
2PM-4PM 3,118,837 34,581,352 1,178,682 22.68 11.09
4PM-6PM 2,930,357 30,745,333 1,032,591 21.14 10.49
6PM-8PM 1,658,462 15,034,794 412,888 14.94 9.07

AM+PM 12,690,049 144,682,829 4,684,833 22.14 11.40
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Modeling Process

 SCAG Regional Model
— Dataset preparation
— Model diagnostics
 DynusT Congestion Pricing Modeling
Methodology
— Pricing Model
— Route Choice Model
e Case Study
—[-110
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SCAG Regional DynusT Model

Cooperate Reduce Traffic Plant a Tree Arrive on Time




SCAG Regional Model

e 20K center line miles
31k nodes

e 82k links

e 4k/11k zones
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24-hr Loading

e Loading—33 M
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Computational Characteristics

e Peak Memory — 50GB

e Per iteration (hr)
— Simulation — 1.5
— Assighment — 2.0

* Improvement Opportunities

— Run time
e Solid-State Drive (SSD)
* 64 GB 48 Core server
e Reduce locking/critical regions
e Use of static stacks v.s. dynamic allocate
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Video Demo
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