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Introduction

* |n the past, two major efforts had been taken to validate TPB’s Version
2.3 model :
e Ver. 2.3.36, calibrated and validated to 2007 conditions
e Ver. 2.3.39, validated to 2010 conditions

e Recently, the need for a third validation arose from an EPA rule in
relation to Air Quality Conformity (AQC) Determination.

e TPB staff performed this re-validation in January - February 2019:

* Ver. 2.3.75 (current production model), validated to 2014
conditions, but still calibrated to 2007 conditions

* Year-2014 selected as the validation year as observed data were
readily available from concurrent Ver. 2.5 work

* This re-validation also served as a periodic check of Version 2.3 model
performance.
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Overview - Terminology and Definitions

e Validation vs. Calibration (illustrated below)
e Traditional Validation vs. Temporal Validation
e Sensitivity Testing and Reasonableness Checks

e Standards, Benchmarks and Guidelines

Model Development and Application Process (Source: FHWA Model Validation Manual)

Model
Estimation/ Model Model
Model Calibration Application
Assertion
y T T y
{/.
.\_]
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Overview - Areas for Improvements

e A survey of the state of the practice in the literature identified six areas
where TPB’s routine validation practice could be improved:

©

Validating every step of the model chain
Developing a validation plan

Including sensitivity testing

Conducting model validation in an iterative fashion
Benchmarking validation metrics

Introducing complementary validation tests
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Validation Plan

e Purposes:

e Fulfillment of federal requirement related to AQC Determination

e Periodic performance check in a temporal validation

e Duration: January to February 2019

* Procedure and timeline:

N

Literature Review (2-3 weeks)

Data Preparation (1-2 weeks)

Travel Demand Model Runs (1-2 week)
Highway Validation (1 week)

Transit Validation (1 week)

Benchmarking Validation Metrics (1 week)
Documentation (1-2 weeks)
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Validation Data

* Observed Data:
e 2014 VMT by Jurisdiction from HPMS
e 2014 highway counts for Ver. 2.5 Model Validation
e Additional 2014 highway counts

e 2014 ridership by transit sub-mode for Ver. 2.5 Model Validation
(with a fix to 2014 Silver Line ridership)

e 2014 Metrorail ridership by station, published by WMATA
e 2014 Metrorail station-to-station O/D volumes, published by WMATA
 Benchmarking data:

e Validation metrics extracted from prior TPB reports, memoranda and
presentations

* National or state standards found in model validation guidance
developed by FHWA, VDOT and FDOT
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Highway Validation Results - Overview

Summary of Highway Validation Metrics (Source: TPB Memo “Year-2014 Validation of TPB’s Version 2.3 Travel Demand Model”)

Validation Test (Estimated vs. Observed) Metrics ARG Benchmarking Results Reference
(Acceptable/Preferable)

]
102
1[ 0.651.38
i 20.2%
5.1%
1.06
107
2 107
113
0.74
0.95
0.951.22
i 0.921.12
" 0.90
3 42.6%
13.4%76.0%
! 19.4%110.1%
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+5% / +2%
N/A

N/A

N/A

+5% / +2%
+7% / +6%
+15% / +10%
+15% / +10%
+25% / +20%
+15% / +10%
+25% / +15%
N/A

0.9

40%

N/A
19%-100%

+10%(vol>50k);
+20% (vol<=50Kk)

ﬁreferable \
N/

A
N/A
N/A
Marginally acceptable
Acceptable
Preferable
Acceptable
Marginally acceptable
Preferable
Mostly preferable
N/A
Met standard
Marginally acceptable
N/A

Warginally acceptablty

14 out of 34 screenlines

met standard

Table A1
Table A1
Table A2
Table A2
Table A3-1

Table A3-2
Table A4
Figure A1
Table A5-1
Table A5-1
Table A5-2

Map Al
Table A6
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Daily VMT by County

_ Observed ("O") Estimated ("E") | Ratio (E/O)

i Dain VMT estimated to observed 7,022,357 8,187,123 e
(E/0O) ratio for modeled area e B R
(102) met standard. 4,046,638 3,866,042 0.96

2,016,133 2,019,850 1.00

VMT validates reasonably well at S I m—

the county level: 8 out of 10 TPB 9,425,332 9,521,281 101

R o 7,798,767 8,785,986 1.13

member jurisdictions are within 3,276,575 3,020,140 092

o i 111,176,343 114,085,186 1.03

10% and 9 out of 12 non 4,006,798 T BT

member jurisdictions are within 1,987,808 1,729,059 0.87

0 10,546,027 11,317,730 1.07

15%. 15,493,973 15,431,752 1.00

_ _ 3,290,959 4,097,305 1.25

+ Spotsylvania County (0.65) is

. . 871,306 789,154 0.91

treated as an outlier as its 929,927 864,641 0.3

- - 3,442,058 2246608 (065 )

observed VMT is for the entire 430861 5500315 —

county but its estimated for 810485 1114449 138

| JeffersonCounty  (IEREZDEL) 1,340,054 1.14

northern portlon Of cou nty Only_ _ ersI?IZn-fl)':; Member Area 48,243,384 49,128,900 1.02
O

Modeled Area Total: 159,419,727 163,214,086 1.02
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Correlation of Obs. vs. Sim. Link Volumes

 R-Squared from regression equals
0.90 (shown right), which met the

VDOT standard for large model

regions.
* % RMSE (42.6%) areawide and %

RMSE by volume group (shown below)

marginally met accuracy standards.

Volume Range

Less than 5,000
5,000-9,999
10,000-14,999
15,000-19,999
20,000-29,999
30,000-49,999
50,000-59,999
Greater than 60,000

Total:

Q)
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2,050
1,699
1,049
583
622
329
94
267

6,693

Simulated Daily Volume

160000

120000

80000

40000

0

0

40000

110.1%
56.4%
43.8%
35.2%
29.4%
26.4%
22.2%
19.4%

42.6%

80000
AAWDT

120000 160000

Links w/ Counts % RMSE Standard

100%
45%
35%
30%
27%
25%
20%
19%

40%
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Regional Screenline Volumes

e Most screenlines located in
regional core and inner suburbs
validate well.

 Traffic on screenlines near external
count stations tends to be over-
estimated.

e Although Potomac River Screenline
(#20) validates fairly well (0.93),
the two Virginia screenlines
intersecting with it (#1 and #3) are
both under-estimated and the two
DC screenlines (#2 and #4) both
over-estimated.

e Qverall, 14 out of the 34
screenlines met standards.

9,

—— Regional Roads

E/O Ratio by Screenline
No Count

s Significantly Under-Estimated (0.01 - 0.75)

Under-Estimated (0.75 - 0.90)

Good Fit (0.90 - 1.10)

w— (Oyer-Estimated (1.10 - 1.25) 10

Significantly Over-Estimated (1.25 -2.50)
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Transit Validation Results - Overview

Summary of Transit Validation Metrics (Source: TPB Memo “Year-2014 Validation of TPB’s Version 2.3 Travel Demand Model”)

Accuracy Standard
Validation Test (Estimated vs. Observed) Metrics y Benchmarking Results Reference
Acceptable/Preferable

Transit Daily Ridership by Sub-Mode 2%/ £1% Marginally acceptable Table B1
Metrorail N/A N/A
Commuter Rail N/A N/A
All Bus N/A N/A

. . . +20% / +15% (riders>20k) 17 out of 21 station Table B2,
Metrorail Ridership by Station Group 071156 5%/ +20% (riders=10k-20k)  groups met standard Map B1
1.18 +20% / +10% Acceptable Table B3,
Potomac River Screenline 0.99 +20%/ £10% Preferable Map B2
- ]
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Metrorail Ridership by Station Group

* Most station groups validate well (17 out of 21 met standard).

e The Ver. 2.3 model was not calibrated or validated at the station level.

e After Silver Line
Phase 2 begins
operation in 2020,
both observed and
simulated ridership
on Station Groups
# 15, #16 (Orange

1 21
Line), and #21 4
(Silver Line Phase '
1) are expected to "5 20
change.
®  Metrorail Stations
e Metrorail Lines
E/O Ratio by Station Group
I significantly Under-Estimated (0.71 - 0.75)
I Under-Estimated (0.75 - 0.85)
\ National Capital Region [ cond FIt085-1.15) 12/
\/ Transportation Planning Board B over-Estimated (1.15 - 125) 0 125 25 5 Miles L&
I significantly Over-Estimated (1.25 -1.56)
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Metrorail Screenline Volumes
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Observed volumes were developed using WMATA's O-D volume data.
Estimated volumes were developed from loaded transit network in ArcGIS.
Both the cordon line (1.18) and the river screenline (0.99) validated well.

Snady Grove

\ Rockville

\ Twinbrook

‘1 White Flinl )
VWheaton

\ Grosvence-Strathrere
\ Forest Glen
| Medical Cenler
. Silver Soring

| Bethoscn
\ Takama

l\ Frigncship Heights \
Tendeyfgwr-AU Fort Ry

L Man Nnyuiy
3, Cleveland, \ Brockland-CUA

2>

Greenbelt

é.-gp ParkLl of M0

igpwéem Plaza

West Hyatiswille
Mehle -Reston East

J,e(dm'cr

Spring HII! - W e Mwmcdmls Heights
Greensh u . Fhade island Ave- Brentwood o/
= Tysons Comer thm m.mn ard U '
st F FarragutiNorth ! m'c’mml 'D.‘"m L
West Falls Church-VTiUVA . Netro Eenter Minnesola fm Jou
Sriscnion /"‘—-—\ Benning Reed MosgSF

Ch
Bunn L %ﬂehﬂ"’ e oML oy
=] S~——

Potomas Ave

Vienna/F g “aringten C"“"'Q’w - Eﬁ T-;‘vamnaupm
180N Sy Anacostia
Renald Reagan Washinglon N:;a:oﬂ\i::,cr hd Maylor Foad
( rc 55 HCLWSW"" g Stillend
Branch Ave

ok Read

Lacation Relative to Potoma River Frg @ Town
e b Huntington

River ‘e p

wenbae

Mew Caroiion

13

rga Town Center
Bouleverd

Lepilsd ts
nﬁg Road-Seat Fleasant



Sensitivity Testing

e Sensitivity testing referred to a previous sensitivity analysis conducted
based on the Ver. 2.3.75 model:

e “2045 No-Build” and “2045 Build” scenarios were developed as
part of Visualize 2045 performance analysis;

e Differences in model outputs between 2045 No-Build and 2045
Build were analyzed,;

 Changes to model outputs going from No-Build to Build were
reasonable and consistent with changes to network inputs.
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Findings and Conclusions

e This re-validation validated TPB’s Ver. 2.3.75 model to 2014 conditions.

e TPB’s current validation practice has been improved in some areas (e.g.,
inclusion of validation plan, sensitivity testing and benchmarking).

e Arange of validation tests has been preformed, including several that were
conducted by TPB staff for the first time (e.g., Metrorail screenline volumes).

e Validation metrics largely aligned with those from TPB’s prior validations and
met standards specified in federal and state modeling guidance.

» |ess satisfactory validation results (e.g., highway screenline volumes and
commuter rail ridership) indicated directions for future model improvement.

 An independent sensitivity analysis indicated that the model responded to
changes in network inputs in a reasonable and consistent way.

* |n conclusion, the performance of TPB’s Ver. 2.3 model remains to be
reliable at an acceptable level for regional planning purposes one decade
after it was developed.
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