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Model status

» Latest model version released for use - January 30, 2019

# Developer version enhancements completed
» Fixes: TNC repositioning trip mechanism
» Enhancements: Default to utilize all threads in Cube Catalog
» Reports: SE Data; PopSyn; TNC & C/AV summaries

» Utilities: seed skim generation; free-flow network; voyager.exe check; PopSyn checker,
site iImpact preparation

» Catalog: scenario key defaults; key names
» Inputs: highway network updated with D6 feedback and removed unused fields

» Pending enhancements
» Update JPPF (to utilize all processors on Windows 10 systems)

# Bi-weekly maintenance calls
» Next call Monday August 5, 3 - 3:45pm
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Documentation status

» Materials for approval
» Online documentation: https://sites.gooqle.com/site/serpm8reference/
Development and validation tech report

Tutorial videos
= |nstallation, configuration, scenario creation, running the model,
= Reviewing assignment results,
= Model reports (in production)

Executive summary
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» Approved materials to be uploaded to FSUTMS (with attachments)

We are requesting a motion today to approve the documentation
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https://sites.google.com/site/serpm8reference/

Calibration status

» Model validated and ready to use

» Additional revisions will continue during update phase

» Network corrections
» Traffic count corrections

» Additional checks where base year model results differ from
observations

» Selected aggregate summaries
» Links where base year modeled volumes differ from counts
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Model Sensitivity Testing




Motivation

» Developing guidance
for application

# Scenario specification
decisions:

» |Input data

» Model steps to run
(PopSyn, Assignment-
Only)

» Model setup

SERPMS8 Scenario Manager

Description

Model Forecast Year

Scenario Alternative Code ID Letter
Networks

Highway MNetwark

Transit Metwark

Turn Penalty File

Land Use Inputs
MAZ Data
Perzons File

Households File

Special Generator Inputs
External-External Trip Targets
External-Internal Trip Targets

Airport enplanements

Cruise Port Passenger Demand

Mon-ABM Time of Day Factors

IBase

|2[115

IF‘.

IC:‘!.PrDjEl:ts‘l,lﬁ[J 136-FDOT_SERPME\SERPME_Catalog\Inputs\Highway \SERPM2015_20131031.net

IC:‘n.Projer:ts‘n,lG[J136-FDOT_SEF‘.PMB‘I,SEF‘.PMB_Ca‘mlog‘n,lnputs‘n,Transit‘n,TRDUTE_R15.LIN

IC:‘n,Projev:ts‘n,lSD 136-FDOT_SERPMB\SERPME_Catalog\InputsHighway \TURMS.PEN

IC:‘n.Projer:ts‘n,lG[J136-FDOT_SEF‘.PMB‘»,SEF‘.PMB_Ca'ﬁlog‘n,lnputs‘-SEDa'ﬁ‘nmaz_daE_ZD15_2[]181[]24.c5

|C:‘|.Projev:ts‘|,160 136-FDOT_SERPMB\SERPME_Catalog\Inputs\SEData\personFile_2015.csv

IC:‘n.Projev:ts‘n,lﬁ[J 135-FDOT_SERPMS'\SERPME_Catalog\Inputs\SEData \hhfile_2015.csv

IC:‘!.ProjEl:ts‘l,lﬁ[J 136-FDCT_SERPMB\SERPME_Catalog\Inputs\SpecGenTrk\EETRIPS_2015.MAT

IC:‘n.Projev:ts‘n,lﬁ[J 135-FDOT_SERPMS'\SERPME_Catalog\Inputs\SpecGenTrk\Eldata_2015.dbf

|C:‘|.Projev:ts‘|,160 136-FDOT_SERPMB\SERPME_Catalog\Inputs\SpecGenTrklenplane_2015.dbf

IC:‘n,Projer:ts‘n,lE[J136-FDOT_SERPMB‘»,’SERPM8_Ca'ﬁIog‘n,lnputs‘-SpEv:GenTrk‘n,CRUISE_PDF‘.T_Z[J15.dbf

IC:‘n,Projev:ts‘n,lSD 136-FDOT_SERPMB\SERPME_Catalog\Inputs\SpecGenTrkiTOD.DEF
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Variables tested

# Number of Cube Cluster threads (10, 15, 20) — base 2015
scenario

» Seed skims (base 2015, free-flow, forecast 2045) — base 2015
scenarios

» Shadow pricing — base 2015, E+C 2045, XCF 2045, RTP
scenarios
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Cluster threads

# 6 threads are necessary for transit path building

» Highway assignment and trip table processing will
use as many as available

» Multi-threaded results are not consistent
» Different number of threads
» Different processors

Cube Catalog Controls

The max number of threads For Cube ko use (sek ko -1 to use all processors) |-1

CLUSTER _PRCCID SER.PMEIC
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Cluster threads (aggregate checks)

VMT

Facility Type 220 40Threads 15 Threads Operator 20 "% 10 Threads 15 Threads
Freeways 24,041,873 Tri-Rail 16,684 -0.1 %-
Uninterrupted Roadways 4,448,838 MDT 332,492 -0.3% -0.2%
High Speed Arterials 52,674,314 -0.08% -0.01% BCT 119,213
Low Speed Collectors 10,994,630 -0.10% 0.07% Palm Tran 41,676
Ramps 4,831,878 002%  -0.05% ;%t::;;aggs“ 510,065 0.1% 0.1%
HOV Lanes 2,81 9,527- 0.27% lc;t;sl’ Transit Linked 359,464 0.1% 0.0%
Toll Roads 16,808,520 -0.04% 0.10% ?ﬁsrdings il ” 02 010
All Groups 116,619,581 -0.08% -0.01%
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Cluster threads (link-level checks)

Exclude links with zero volume
In either scenario (parallel paths)

Large percentage differences
associated with low baseline
volumes

Low RMSE

Links with substantial relative
volume difference:

» 5 with 50% lane capacity change
(low speed collectors and ramps)

» 14 with 25% lane capacity change
(low speed collectors and ramps)

10

Percent RMSE (compared to 20

thread) Daily AM Peak PM Peak
County Facility Type 10thr 15thr 10thr 15thr 10thr 15thr
Palm Beach Freeways 1% 1% 1% 1% 1% 1%
Palm Beach Uninterrupted Roadways 1% 1% 3% 2% 2% 1%
Palm Beach High Speed Arterials 1% 1% 3% 3% 2% 2%
Palm Beach Low Speed Collectors 5%_ 3%
Palm Beach Ramps 1% 1% 2% 2% 2% 2%
Palm Beach HOV Lanes 2% 4% 4% 2% 3%
Palm Beach Toll Roads 0% 0% 1% 1% 1% 1%
Broward Freeways 0% 0% 1% 1% 0% 1%
Broward Uninterrupted Roadways 1% 1% 2% 2% 1% 2%
Broward High Speed Arterials 1% 1% 3% 3% 2% 1%
Broward Low Speed Collectors _ 6%_ 3%
Broward Ramps 1% 1% 3% 4% 3% 3%
Broward HOV Lanes 1% 1% 1% 1% 1% 1%
Broward Toll Roads 0% 1% 1% 1% 1% 1%
Miami-Dade Freeways 0% 1% 1% 1% 1% 1%
Miami-Dade Uninterrupted Roadways 1% 1% 2% 4% 1% 1%
Miami-Dade High Speed Arterials 1% 1% 3% 3% 2% 1%
Miami-Dade Low Speed Collectors 3%_ 3%
Miami-Dade Ramps 2% 2% 4% 5% 3% 3%
Miami-Dade HOV Lanes 2% 1% 4% 4% 2% 2%
Miami-Dade Toll Roads 1% 1% 1% 3% 1% 1%
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Cluster threads (transit route-level checks)

11

10 Threads compared to 20
Thread Baseline

Mode RMSE PRMSE
TriRail 82 1.3%
TriRail Shuttles 14-
1-95/595 Express Buses 19
Metrorail 77 0.4%
Metromover 166 2.6%
Local Bus 27 3.2%

10 Threads compared to 20
Thread Baseline

Operator RMSE PRMSE
Regional 22_
Palm Beach 17 3.1%
Broward 32 3.6%
Miami-Dade 36 2.8%
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Thread sensitivity test implications

2 Use maximum threads to reduce run time

«# Use caution when basing conclusions on relatively small link-
level percentage changes
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Seed skims and network

» “Warm” start with loaded network can save 2 iterations from
speed feedback loops

» Impact of seed network is mitigated through speed feedback
loops, but different starting point produces different results

Run Controls

Starting Feedback Loop |1

Maximum speed Feedback iterations IE.

Loaded network to seed transit skims ID:'l,MDdE|5'I,5ERF'M_RE=|EEISE-"l,II'||:II.I|ISII,HiI;Ih'.-‘-.'a':.-'II,SE-'E!d_ﬂEt_SkrﬂEl:lq'Ell,F'-"."GLOF'.D_MEF'-.I'IE-'t
aM Seed Skim |D:'l,Mu:Idels'l,SERF‘M_Release'l,Inputs'l,Highwa':.f'l,seed_net_shﬂED#S'I,K_AMHSKIMS.rnat
PM Seed Skims |D:'l,Mu:u:IeIs'l,SERF'M_F!elease'l,Inputs'l,Highwa':.f'l,seed_net_slﬂﬂEDdrS'l,:{_PMHSKIMS.maI:
Cff-Peak Seed Skims |D:'l,Mu:u:IeIs'l,SERF'M_F!elease'l,Inputs'l,Highwa':.f'l,seed_net_slﬂﬂEDdrS'l,:{_OFHSKIMS.maI:
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Seed network (aggregate checks)

VMT
Facility Type 2015 Seed Free Flow 2045 Seed

Freeways 24,041,873 0.04% 0.18%
Uninterrupted Roadways 4,448,838 0.12%
High Speed Arterials 52,674,314 -0.02% 0.15%
Low Speed Collectors 10,994,630 -0.23% 0.17%
Ramps 4,831,878 -0.03% 0.20%
HOV Lanes 2,819,527 -0.14%

Toll Roads 16,808,520 0.03%

All Groups 116,619,581 -0.04% 0.21%

14

Operator 2015 Seed Free Flow 2045 Seed
MDT 332,492 -0.2% 0.6%
BCT 119,213 0.5% 1.1%
Palm Tran 41,676 0.2% 0.9%
Total Transit Boardings 510,065 -0.1% 0.8%
Total Transit Linked Trips 359,464 -0.1% 0.8%
Boardings / Linked Trip 1.42 0.0% 0.0%
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Seed network (link-level checks)

Exclude links with zero volume
In either scenario (parallel paths)

Large percentage differences
associated with low baseline

volumes
Low RMSE

Links with substantial relative
volume difference:

» 4 with 50% lane capacity change
(high speed arterials, low speed
collectors and ramps)

» 28 with 25% lane capacity change
(high speed arterials, low speed
collectors and ramps)

15

Percent RMSE (compared to 2015

seed) Daily AM Peak PM Peak
County Facility Type freeflow forecast (freeflow forecast [freeflow forecast
Palm Beach Freeways 1% 1% 1% 1% 1% 1%
Palm Beach Uninterrupted Roadways 2% 1% 2% 4% 3% 2%
Palm Beach High Speed Arterials 2% 2% 3% 4% 2% 2%
Palm Beach Low Speed Collectors _ 6% 6%
Palm Beach Ramps 2% 2% 3% 3% 3% 3%
Palm Beach HOV Lanes 3% 2% 5% 5% 3% 2%
Palm Beach Toll Roads 1% 1% 1% 3% 1% 1%
Broward Freeways 0% 1% 1% 1% 1% 1%
Broward Uninterrupted Roadways 1% 1% 3% 3% 1% 3%
Broward High Speed Arterials 1% 1% 3% 3% 2% 2%
Broward Low Speed Collectors _ 5% 5%
Broward Ramps 2% 2% 4% 4% 3% 3%
Broward HOV Lanes 0% 1% 1% 1% 1% 2%
Broward Toll Roads 1% 1% 1% 2% 1% 1%
Miami-Dade Freeways 1% 1% 1% 1% 1% 1%
Miami-Dade Uninterrupted Roadways 1% 1% 3% 4% 2% 2%
Miami-Dade High Speed Arterials 2% 2% 3% 3% 2% 2%
Miami-Dade Low Speed Collectors - 3%_ 4% 4%
Miami-Dade Ramps 3% 2% 5% 5% 3% 3%
Miami-Dade HOV Lanes 2% 3% 1% 4% 5%-
Miami-Dade Toll Roads 1% 1% 2% 2% 1% 1%
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Seed network (transit route-level checks)

16

Free Flow Forecast
Mode RMSE PRMSE RMSE PRMSE
TriRail 77 1.2% 259 4.0%
TriRail Shuttles 17- 26-
1-95/595 Express Buses 22 24 11.6%
Metrorail 130 0.6% 390 1.9%
Metromover 104 1.6% 12 1.7%
Local Bus 42 5.0% 46 5.5%
Free Flow Forecast
Operator RMSE PRMSE RMSE PRMSE
Regional 26-—56-
Palm Beach 25 4.7% 39 7.2%
Broward 49 5.6% 47 5.4%
Miami-Dade 46 3.6% 69 5.4%

CAMBRIDGE SYSTEMATICS i




Seed network sensitivity test implications

# Use closest seed network to reduce run time

» Where appropriate, use consistent seed networks across
scenarios

=« Use caution when basing conclusions on relatively small link-
level percentage changes
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Shadow pricing

» Shadow pricing promotes consistency between work and
school locations and jobs and enroliment

» Shadow prices are produced through CT-RAMP operation

«» Changes in land use and/or network conditions may require
update to the shadow price

OTzualWorkLocationChoice . dhadowPrice. Input.File = fuecfShadDwPricingﬂutputED%ERTﬂ_wnrk_D.GS?
OTzualichoollLocationChoice ., 3hadoywPrice. Input.File = fuEGIShadDwPricingﬂutputzD%ERTN_schDDl_D.csv
uwsl.ShadowPricing. Work. MaximamIterations = 1

uwsl.ShadowPricing. 3chool . HaximumlIterations = 1

uwsl.3hadowPricing. CutputFile = /../ abw/ShadowPricingOutput.csv
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2015

Work RMSE for Size <10.00
Segment
s
1201 — Blue Collar
LI — Health
2 1001 — Miltary
o — Retail and Food
807 — 3enices
White Caollar
G0 1 . . . .
00 25 50 75
lteration

Work RMSE for Size <1000.00

\

Segment

Blue Callar
Health

———

Military

Retail and Food
Senices

White Collar

0.0 25

5.0 7.5

lteration

19

RMSE

Work RMSE for Size <100.00

Segment
401
— Blue Collar
35 — Health
— Military
10 — Retail and Food
— 3enices
28 White Callar
-
0.0 25 5.0 75
lteration
Work RMSE for Size > 1000
Segment
— Blue Callar
201
— Health
— Military
104 . — Retail and Food
— Senices
0 White Collar
0.0 2.5 5.0 75
lteration

2045

Work RMSE for Size <10.00
250 .
Segment
200 \WW — Blue Collar
W — Health
3] -
= 150 — Military
I — Retall and Food
1001 \{/}M’/ — Benices
o/ \\?/,i White Collar
00 25 50 75
lteration

Work RMSE for Size <1000.00

401 \ﬁ: - Segment
) — Blue Callar
301
% — Health
= 20- — Military
¥ — Retail and Food
107 — Senices
0 White Collar
0.0 25 50 75
lteration

Work RMSE for Size <100.00
Segment
1607
— Blue Callar
— Health
th 120 )
= — Military
¥ — Retail and Food
801 ]
— Senices
g White Collar
401 . . . .
0.0 25 50 75
lteration

Work RMSE for Size > 1000

7 M Segment
409+ — Blue Caollar
1w 30+ Lw% — Health
n .
= Military
o 20 — Retail and Food
101 — Senices
White Collar
D_
0o 25 50 75
lteration
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2015 2045

School RMSE for Size <10.00 School RMSE for Size <100.00 School RMSE for Size <10.00 School RMSE for Size <100.00
- 1501 801
Segment 90 Segment Segment 70 Segment
— 012 — 412 4 — 912 — 912
wRUIE B 0 N 1 - (60 _
= K-8 =601, K5 = K-8 = . K-8
o - — PreSchosl T — Pregchool & 50 — PreSchool L5071 — Pre-School
— Univ 201 — LUniv \__\/ ) — Univ 40- X — Univ
A
0 . . . . . . . . D-. . . . 0 . . . .
0.0 25 a0 75 0.0 25 a0 75 0.0 2h A0 7.5 0.0 2h A0 7h
lteration lteration lteration lteration
School RMSE for Size <1000.00 School RMSE for Size > 1000 School RMSE for Size <1000.00 School RMSE for Size > 1000
— _— T e
50 . N
407 Segment Segment Segment 35 \/ Segment
_ 40 1 _ _ _
% 1- 8-12 % 9-12 % 35 9-12 % 9-12
= — K8 = 301 — K& = — K& = 13- — K8
EEED_ — Pre-School D:EU- — Pre-3chool o "ﬂ\\ — Pre-Schoal o — Pre-Schoal
307
— Univ — Univ — LUniv 301 — LUniv
101 10
™,
T T T T T T T T 25- T T T T T T T T
0.0 25 5.0 75 0.0 25 50 75 0.0 25 50 [ 0.0 25 50 [
lteration lteration lteration lteration
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Shadow pricing convergence

2 Inconsistent trend of improvement beyond initial iterations

«» Large variations for segments with sparse targets (e.g.
Military, University)
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Next steps

» Test impact of shadow prices on scenarios in same forecast
year - RTP Scenarios

» Test variation due to change in shadow price

» If necessary, develop a model process to identify need and
produce updated shadow prices
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Application Testing Lessons Learned/
Addressing Known Issues




Addressing Known Issues

» Calibration updates (discussed previously)

# Network updates
» D6 feedback applied to 2045 network
» D4 feedback applied to 2015 and 2045 networks

» SE data updates
» Zones flagged by enhanced checking utility corrected
» Households by size (average size of 4+ person households)
» Workers by population

» SE data Corrections
» Qverride with TAD (or SD) distributions
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Enhanced PopSyn checks

# 4+ Person Households
» Average 4+ person household size?

» Worker Households
» Percentage of children and seniors who are workers?

25
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4+ person households

2045 PopSyn Input Targets Example zone with 4+ average size = 165

1000 7

100 1

count

: 95" Percentile of Average 4+ INPUT OUTPUT
; Person Household Sizes

il

26

1h Sh 160 360
Effective Average 4+ Household Size
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Workers

Minimum percentage of Children and Seniors working)
— Zones with > 50% Senior/Children Working

MIN % working
1000 - WORKERS CHILDREN ADULTS SENIORS ch||d_ren/
seniors
3
t 100 -
D — —
©
AL — | —
= |
Z
10-

mmrh

0.00 0.25 0.50 0.75 1.00
Working Percentage
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Recommended resolution

» HH Size: if average 4+ size > 7 (95 percentile)
» Population will be less than target
» Apply TAD distribution of HH Sizes
» Recheck and apply SD distribution

» Workers: High percentages will lead to
» More 16-17 year old children
» More 65+ workers
» More part time workers
» Flag zones with > 50% of children + seniors working

28
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Model Enhancements




Next steps: model enhancements

2 Windowed area model
» PopSyn input utility [new checks discussed in RTP section]
» Determination of traveler characteristics

» Computational efficiencies

30




Enhancement milestones

« Initial test results (August)

31

» Initial results on WAM testing
» Initial results on Computational Efficiency testing
» Draft traveler characteristics excel report

Complete testing (September/October)

» Complete WAM geographic sampling tests

» Complete Computational Efficiency tests and recommendations
» Sample traveler characteristics results

Complete utilities (November)
» PopSyn utility complete
» Traveler characteristics process complete

Updated catalog (December/January)
» Updated catalog with enhancements incorporated

CAMBRIDGE SYSTEMATICS i



