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PRESENTATION OUTLINE

• Model Objectives at MDOT-SHA (Mark Radovic)

• Integration of FHWA Long Distance Passenger Model (Sabya Mishra)

• Update to Freight Model and Post-Processors (Sabya Mishra)

• Enhancements to Data Inputs (Jonathan Avner)

• Research/Other Activities (Elham Shayanfar)

• Migration to Cube Catalog (Roberto Miquel)

• MDOT-SHAs Travel Monitoring System (TMS) (Abhay Nigam)



3

EVOLVING AND DIVERSE TECHNICAL NEEDS
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EVOLVING AND DIVERSE TECHNICAL TOOLS
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• Trip-based model with ≈1,500 zones within Maryland

• Includes a ‘halo’ region around the state for a total of ≈1,800 zones

• Traditional 4-step model

• 4 time periods

• Runtimes of ≈16 hrs

• FHWA peer review*

• Active in TRBs Statewide
Model Subcommittee

• Participation in Multiple Pooled
Fund Studies

MARYLAND STATEWIDE TRANSPORTATION 
MODEL (MSTM-TBM)

* “Maryland State Highway Administration (SHA) Maryland Statewide Travel Model (MSTM) Peer Review Report.” Travel Model Improvement Program 

(TMIP). Washington, D.C.: U.S. Department of Transportation, Federal Highway Administration, January 2014. 

https://www.fhwa.dot.gov/planning/tmip/resources/peer_review_program/

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fhwa.dot.gov%2Fplanning%2Ftmip%2Fresources%2Fpeer_review_program%2F&data=05%7C01%7Cmradovic.consultant%40mdot.maryland.gov%7Cf79f2a6086b642c85e1008da6b27cef6%7Cb38cd27c57ca4597be2822df43dd47f1%7C0%7C0%7C637940115962066576%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Q1%2F%2B%2BgiQ33gNxkMSRp8YGIvfz%2FmEbLi4PHSVbbZxQxY%3D&reserved=0
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POOLED FUND PARTNERING
AND BIG DATA APPLICATIONS

• National Household Travel Survey (NHTS/NextGEN)

• Pooled Fund Partner/TAC Member

• National Accessibility Pooled Fund Study (Accessibility Observatory)
• Census Block level detail
• Phase I (2014-2019)
• Phase II (2020-2024)
• Partners include MDOT, VDOT, DCDOT
• Auto, Transit and Bicycle Modes)

• Support for Urban Mobility Analyses” (SUMA) Pooled Fund Study
• Evaluating mobility datasets such as INRIX, Streetlight, O/D waypoint data)
• Developing performance measures
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BIG DATA APPLICATIONS:
STREETLIGHT DATA

• SMZ ODs

• SMZ Top Routes

• SMZ Long Distance

• Corridor-level ODs

• Corridor-level Routing

• Turning Movements

• AADT Estimation

• I-695 / I-70 Interchange Study Area

Diversion Analysis on I-895 Construction 

Interchange OD Analysis
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MARYLAND ROADWAY PERFORMANCE TOOL (MRPAT)

• Text
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MARYLAND TRUCK PARKING WIDGET

• Text
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FHWA LONG-DISTANCE PASSENGER MODEL
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FHWA LONG-DISTANCE PASSENGER MODEL

• Derived from FHWA National long-distance model

• Consists of national synthetic population

• Tour-based

• Includes tour party size and part composition

• Multi-modal tours including rail and air passengers

• Open source

• Flexibility in integration

• Standalone package

• No additional software needed
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MODEL STRUCTURE

FHWA. Nat ional Long-Distance Passenger Model: User Guide Exploratory Advanced Research Program DTFH61-11-C-00015, June 2018.
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INPUT DATA – ZONE SYSTEM

• Total household

• Enrollment

• Park area

• Employment type

• Distance to nearest

• Bus, rail, airport
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INPUT DATA – NETWORKS

• Highway (with toll)

• Rail

• Bus

• Air
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MODEL RESULTS

• Trip length distribution matches well

• Regional flows are reasonable (FHWA study, and other reports)
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VALIDATION

• INRIX data used
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SHRP2/C20 FREIGHT MODELS
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• Based on SHRP2/C20 research grant

• Includes national supply-chain model, regional truck
model, and commercial vehicle truck touring model

• Freight tours available

• O-D’s can be based on any time slice
(e.g., every 15 minutes)

• Truly multimodal model (not just truck based)

• Freight mode choice can easily be done

• Truck touring model for the entire modeling region

• Open source model structure in R (no installations needed)

• New enhanced dashboard for visualization

DEVELOPMENT OF BEHAVIOR-BASED FREIGHT MODEL



19

C20 FREIGHT MODEL: APPROACH
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• Truck touring model includes MD, DE, DC and portions of VA, PA and WV

• 5,281 SMZs and 132 RMZs

C20 FREIGHT MODEL: DASHBOARD
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By

Industry

By

Size

FIRM ALLOCATION EMPLOYMENT ALLOCATION

C20 FREIGHT MODEL: FIRM SYNTHESIS
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• National multimodal network and properties

• Road/Rail/Waterway/Pipeline

• Higher resolution in study area

• Zone system

• Internal and external

• Network skims

• Desired time of days 

• Eight times of day

• 3-AM Peak (early, peak, late)

• 1-Midday 

• 3-PM Peak (early, peak, late) 

• 1-Nightime

C20 INPUT DATA
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CHANGE IN DAILY TRUCK VMT

• Text
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COMMODITY GROUP ASSIGNMENT ON KEY CORRIDORS

• Bay Bridge(US 50)

• Baltimore Harbor Tunnel 
(I-895)

• Key Bridge(I-695)

• I-70

• I-95
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MARYLAND TRUCK PARKING DEMAND TOOL

• Text
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ENHANCEMENTS/REFINEMENTS TO KEY INPUTS
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• Built from Centerline file

• Association of Route, MSTM (v1) 
and other source datasets to 
centerline segmentation.

• Linkage with SHA asset data

• Creation of segmentation to 
support model network 
requirements

• Single-Point intersection coding 
for future junction modeling

MSTM MDOT-SHA DATA LINKAGES
D

a
ta

b
a

se Model Networks
MSTM, MWCOG, 

BMC, External

Geography
Centerline, 
Route File

Data
Count, Speed, 

Transit, Etc



• Linkages to and from 
MSTM

• Create a linkage TO 
MSTM:
• Centerline attribute 

data (average, max, 
etc.)

• Create a linkage FROM 
MSTM:
• Reporting of model 

data
• Performance 

Measures

SHA ADT Segments

MSTM Links

MSTM MDOT-SHA DATA LINKAGES
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MDOT-SHA MULTI-RESOLUTION DATABASE

D
a

ta
b

a
se

MSTM – Trip Based 
Model

MSTM - ABM

Other – Meso, 
Project Level, GIS
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MSTM DATA LINKAGES WITH BMC AND MWCOG

• Build zonal geography and 
attributes from MPOs for 
consistency
• MWCOG = 2.4 Model

• BMC = 2022 Validation

• DE = 2022 Zonal Updates

2015 2019 2020 2025 2030 2035 2040 2045 2050

BMC

MWCOG X X X X X

DE X X X X

MDP_EMP X X X X

MDP_POP X X X X X X X
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RESEARCH ACTIVITIES
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COVID-19 IMPACT SCENARIOS ANALYSIS

• Scenario Analysis using the MSTM-TBM

• Long-term impacts of the pandemic 
on travel demand

Reference: “COVID-19 Impacts on Mobility and Travel Demand”, 

submitted to "Case Studies on Transport Policy" journal (currently under 
review)



SCENARIO FRAMEWORK
Scenario

Impacts Level Parameter Change 1 2 3 4 5 6

WFH (Work Trips) High Increased - all possible X X

Med Increased - some X X X

Low Calibrated X

Remote Learning High Near all remote X

Med Some (Hybrid) X X X

Low Calibrated X X

Long Distance Truck High Increase # of long-distance trucks X X

M/H Moderate Increase X X X

Med Calibrated X

Vehicle Occupancy High Shift to SOV

M/H X X X X

Med Calibrated X X

Low Shift to higher HOV

Commercial Vehicle High Increase # X X

M/H Moderate Increase X X X

Med Calibrated X

Discretionary Travel (non-shopping) High Increased X X

M/H X

Med Calibrated X X X

Low Decrease

Non Home Based Work

(Tied to WFH)

High Decreased - all X X

Med Decreased - some X X X

Low Calibrated X

Non Home Based Other High Increased

Med Calibrated X X X X

Low Lower X X

Home Based Shopping High Higher

Med Calibrated X X X X

Low Lower X X



Statewide Vehicle Miles Traveled (MSTM) 
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Scenario analysis framework 

capabilities: 

• CAV Scenario Analysis as 

part of the CAV strategic 

plan.

• MDOT strategies such as 

Complete Street
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COMPLETE STREETS

• MDOT Policy: safety and 
mobility of all roadway 
users by developing 
context sensitive solutions 
that support pedestrian 
bicycle 
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LEVEL OF TRAFFIC STRESS (LTS) 
(PHASE 1) 

• Integration of LTS in estimating non-
motorized share.

• UMD research effort to estimate 
elasticities of LTS to choosing non-
motorized modes.
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FUTURE LTS RESEARCH EFFORTS
(PHASE 2)
• Integrate LTS attribute in 

MSTM multi-resolution 
network.

• Re-estimate mode choice 
model to include bike and 
walk modes

Maryland Bicycle Level of Traffic Stress  (LTS)

MDOT LTS Methodology
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CUBE CATALOG MIGRATION
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MSTM CUBE CATALOG

• Older versions of the model (pre-v1.5) driven by a 
batch macro interface.
• Keystroke interface

• Limited modularity

• Hardcoded parameters

• Difficult to modify on the fly

• Newer versions of the model (v1.5+) implemented in 
a Cube Catalog.
• Graphical interface

• Very modular

• Parameters keyed to scenario interface

• Easy to customize
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MSTM CUBE CATALOG

• 2 – 3 months to complete the transition
• Upfront time to read through the batch file and flowchart the 

model process

• Most of the scripting was already in Voyager

• Included coordination time to make sure that the Catalog 
setup adequately reflected SHA’s desired scenario 
management approach

• Work was done by consultant with significant 
experience in setting up Cube Catalogs.
• Experience with Cube Catalog made it possible to interpret the 

model scripts and quickly flowchart and layout the catalog.

• For someone with less Cube Catalog experience, transitioning 
the model would take more time.
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Scenarios

Output Data

Applications 
(Model and 

Post-processors)

SHA 
Disclaimer

Interactive 
Application 

Flowchart
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MSTM REPORTING WITH POWER BI

• Current efforts are looking at enhancing model 
data visualization and analysis using Power BI

• Current model reports are either text-based or 
incorporate graphs generated by R

• Power BI provides tools for data visualization and 
analysis that are relatively easy to set up

• Dynamic interactions between visualizations allow 
the user to quickly focus in on interesting data 
elements

• Part of Microsoft suite of products, so is highly 
accessible to Microsoft users
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MDOT-SHA TRAFFIC MONITORING SYSTEM (TMS)
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Traffic Monitoring System

Other 
Agencies

MPO
SHA

Federal Highway

•HPMS 

•TMAS

State of Maryland

•State Stat

•Truck Diversion Studies

State Highway

•Planning

•Design

•Freight

•Performance Measures

Metropolitan Planning 
Organizations

•Data Sharing

•Coordinated Projects

General Public

•AADT

•Traffic Data
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https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=251

Statewide

AVMT

TMS 
Dashboard

Factors

Statewide 
Summary

County/Corridor 

AADT

Traffic Tuck 
Map

AADT Locator

Email Me

GIS

Point/Location 

HOURLY ITMS GIS

https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=251
https://experience.arcgis.com/experience/b3dacc0b17b54902b2d6c05ced66c7cf?org=maryland
https://experience.arcgis.com/experience/b3dacc0b17b54902b2d6c05ced66c7cf?org=maryland
https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=251
https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=251
https://www.roads.maryland.gov/mdotsha/pages/Index.aspx?PageId=251
https://www.roads.maryland.gov/mdotsha/pages/Index.aspx?PageId=792
https://maryland.maps.arcgis.com/apps/webappviewer/index.html?id=223148a698214294a7b43ed612a4e67d
mailto:TMSDATA@mdot.maryland.gov?subject=Help
https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=838
https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=838
https://maps.roads.maryland.gov/itms_public/?stationID=B1059
https://maps.roads.maryland.gov/itms_public/
https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=838

