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Minnesota’s Metropolitan Area

* The Twin Cities Region continues to
grow
— 3.1 million by 2020

* Many jurisdictions are taking

ambitious action on climate change 2.3 | 2.6 2o
mltlgatlon 1970 1980 1990 2000 2010 2020 2030 2040
— Lack of data access can be a problem Twin Cities Population
(in millions)

* The Metropolitan Council has been
tasked with supporting communities
with technical resources for climate
action planning
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Minnesota’s Climate Goals

* Greenhouse Reduction Goals

— 15% below 2005 by 2025 and 80% below
2005 by 2050 according to the Minnesota
Legislature

* Transportation Sector Is the

second largest contributor of
greenhouse gas emissions in
Minnesota

* Toreduce emissions from the
transportation sector local
governments need to do data
Informed strategic planning
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Climate Action Planning Tools

* Greenhouse Gas Inventories
— For cites, townships, and counties

* Scenario Planning Tools
— Greenhouse gas emissions forecasting
— Strategy prioritization

— Understanding the impact electric
vehicles, transit-oriented development,
autonomous vehicles

GREENHOUSE
GAS PROTOCOL

Global Protocol for

Community-Scale Greenhouse s0
Gas Emission Inventories

An Accounting and Reporting Standard for Cities

GHG emessions (MST OO0 28]

£
Pla

15% below O

2005 levels

DDDDDD

s

M
C

5 levels

ETROPOLITA
O UN C |

N
L



A brief Introduction to StreetLight




StreetLight InSight® 1s an only interactive transportation
data platform

Zones

Visualizations

Custom
Visualizations

Account

Dashboard

2 Admin

CREATE NEW ANALYSIS

Looking for the oid interface? CLICK HERE
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Modular Analysis
Understand travel patterns using gecspatial fillers
that you define.

Origin-Destination
= Origin-Destination throwgh Middle Fiters

AADT
" Measure A
& . : Annual Daily Traffic
J.'-n‘- 1‘:‘; s w7 anywhere inthe
o e contiguous United i
" -~ States and Canada.

Segment Analysis All vehicles
: ) Get trip information for a

Exploratory Analysis " specific road segment
Discover what routes and geographies interact - from one pass-through
with geospatial filters you define. gate to another.
Tt et T
+ Top Routes for Zones

Traffic Diagnostics

Get trip information for

an entire network of

roads and understand

congestion for an area.
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* |t's NOT a model, a report
or a static heatmap.

 |t's your self-serve deskto
software with on-demand
access to accurate
mobility metrics.
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At your fingertips:
Analytics for every road, bike lane and Census Block

: : n _ _
LBS and Contextual Data Machine Learning - StreetLight InSight®
Algorithmic Processing Metrics
DATA SOURCES: MODES: FUNDAMENTALS:
Location-based Services Data Trucks ' . . :
GPS Data Fae Origin Destination Routing
Contextual Data (Road, Census, etc.) Cyclists :
Pedestrians ] Select Link AADT, MADT, hourly traffic
O TRIP ATTRIBUTES:

©
\ e Vel d i g Trip speed, duration, length
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< . “Q X il Travel t Trip circuit
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m > Inferred trip purpose Demographics
Every month, StreetLight processes over ~40 billion Our proprietary data processing engine Route Science® StreetLight InSight® lets you analyze how vehicles,
anonymized location records from smart phones and transforms them into contextualized, normalized, bicycles and pedestrians move on virtually every
GPS navigation devices in cars and trucks. aggregated, multimode travel patterns. road and Census Block.
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Calculating Greenhouse Gas Emissions
from Vehicle Miles Traveled
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Goal: convert vehicles to emissions

. Origin and Destination cities

. Vehicle count by class

1

2

3. Average miles traveled
4. Fuel efficiency

5

. Emission rates




Pass-Through 10 15 5 = 30
(AADT)

Origin- 15 0 15 =30
Destination

(StreetLight)
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Vehicle Count

Passenger Vehicles Commercial Vehicles
* StreetLight Volume® * Calibrated StreetLight Index®
— Estimated number of vehicle trips — We provide venhicle classification
— Based on machine learning models that distribution for a sample of roads
consider traffic patterns during the entire — StreetLight applies the distribution In the
year, not just a sample month algorithm.

— Uses location-based services (LBS) data

Venhicle count x avg. trip length = Vehicle miles traveled (VMT) A
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Fuel efficiency (gallons per mile) and
EmMissions grrsnigeams per gallon)

MOtor Vehicle Emission I : EPA’s MOtor Vehicle

° RegIOn-SpeCIfIC emISSIOn rateS by Simulator (MOVES) - . | :Esn:zts:t)::;Thu:a:.rering
vehicle class )
— Vehicle registration data (DVS)
— Vehicle age distribution (MPCA)
— Travel demand model (Met Council)

emission modeling system
that estimates emissions for
mobile sources at the
national, county, and project
level for criteria air
pollutants, greenhouse

Twin Cities vehicle emissions rates (grams per mile)

CO, CH, N,O CO,and CO,
equivalent
Light-duty ("19) 353.4 0.01 0.01 355.4
Medium-duty ("19) 473.2 0.01 0.01 473.2
Heavy-duty (‘(18) 1,212.4 0.021 0.04 1,213.9
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https://www.epa.gov/moves

Passenger and Commercial

streetLight data
Venhicle Miles Traveled
Greenhouse Gas Emissions
Regional Emissions Rates
Final data
Authors

References

Transportation Methodology

Background

This document provides data sources and methodology for the greenhouse gas emissions inventory for passenger
and commercial vehicles.

StreetLight data

StreetlLight Data is a transportation analytics platform that uses aggregated location-based services (LBS) data from
cell phones and navigation/GPS data to deliver insights on travel patterns. For this project, we used StreetLight to
find the volume of traffic going from each city or township unit (CTU) to each CTU for personal and commercial traffic
during 2019.

Vehicle Miles Traveled

To find the estimate number of vehicle miles traveled (VMT), we used the estimated number of vehicles and the
average trip length in miles for all origin - destination pairs. VMT is calculated as follows:

VMT = trips x length

trips = number of trips
length = average trip length in miles

Passenger vehicle miles traveled

StreetLight provides multiple metrics to describe travel patterns. For passenger vehicle traffic, we used StreefLight
Volume, which represents an estimated number of vehicle trips. StreetLight uses machine learning models to
estimate the expected seasonal changes at a given location and then applies their Average Annual Daily Traffic
(AADT)' values to calibrate seasonal changes to an estimated volume (StreetLight Data 2019b). Expected seasonal
changes are generated from permanent traffic recorders, which count vehicles constantly. Under 500 counters are
used to calculate seasonal changes, but a validation study in Hennepin County yielded promising results for origin-
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G Emissions Inventories for Local Governments

2 Greenhouse Gas Inventory - Met X =+

< C @ metrotransitmn.shinyapps.io/ghg_tool/

‘4 GREENHOUSE GAS INVENTORY ~
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MINNEAPOLIS

Sector-Based Community Greenhouse Gas Emissions

Overview Transportation Energy Solid Waste Wastewater Agriculture Land Use Environmental Justice

Transportation Summary

The transportation sector is Minnesota's largest emitter of greenhouse gases (GHGs). Many residents in the metropolitan region
use some types of transpaortation that do not release GHGs, including walking and bicycling. However, other modes of
transportation such as cars, motorcycles, trains, buses, and airplanes do emit GHGs. The shipping industry also contributes to
GHG emissions in the region as goods are transported within and pass through the metropolitan area on trains and trucks.

Progress

More data for emissions from transportation including interregional passenger rail travel and freight rail transport is expected to be
released by the Summer of 2020. Air travel data is expected to be available by the Fall of 2020.

GHGs from On-road Vehicles in Minneapolis (2018)

1M

Passenger Vehicles Medium and Heavy Duty Vehicles

O Type here to search
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GHG Emissions Scenario Planning for Local Governments

£ Scenario Planning Too X +

c A Not secure | 172.18.2.202:3000

Z i GREENHOUSE GAS INVENTORY ~ SCENARIO PLANNING TOOL ~
METROPOLITAN

Minneapolis

Greenhouse Gas Scenario Planning Tool

Reference Scenario Goals Strategies Outcomes About

Strategies ~
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2038 Export to PMéfly.com »

Once a community has identified goals, the next steps is to select strategies that will lower the forecast of GHG emissions of the community. This scenario
planning tool allows communities to select actions from five different categories: 1) conservation and sustainable behavior, 2) compact land use and planning,
3) energy efficient technologies, 4) clean energy supply, and 5) carbon sequestration. Within each of these categories you can select the portfolio of action that
better fits the community’s goals and capabilities.

Compact Land Use & Compact Land Use and Planning

O Type here to search
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Sources

19

Passenger and Commercial Transportation Methodology (2020)

https://rpubs.com/lizroten/metroclimate _method on road
US Environmental Protection Agency MOVES https://www.epa.gov/moves
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https://rpubs.com/lizroten/metroclimate_method_on_road
https://www.epa.gov/moves

Thank you

For additional information regarding today’s presentations, please
contact staff@ampo.org

AMPO.ORG



