	
	
	





Supplementary Methods 2: Data Sources, Trip Mode Identification, Validation, and Acquisition


1.  Data Sources

As noted in the manuscript, StreetLight metrics were derived from two types of location-based services (LBS) data: general and mode-specific. General LBS data come from smartphone apps which anonymously collect users’ locations for purposes intrinsic to the app. For example, weather apps use the device location to provide local weather information, and dating apps make match recommendations using the location of other app-users. User locations are collected when the app is actively being used (i.e., in the foreground), but some apps may also collect location in the background while the device is moving. (Users can often modify data collection via opt-in or opt-out features.) Mode-specific LBS data, on the other hand, derive from apps that are specifically designed for tracking active transportation, such as certain fitness and hiking apps.

2.  Trip Mode Identification

LBS data rely on pings, where each “ping” records the geospatial location and timestamp. StreetLight fed sequential pings into its algorithm to estimate trip characteristics, such as travel mode and trip purpose.

StreetLight’s algorithm for determining travel mode used machine learning techniques—specifically a random forest classifier—the details of which remain proprietary. To train the algorithm, StreetLight used ground truth data from sources in which the travel mode was confirmed, such as GPS-enabled travel diaries or GPS logs with user-entered mode tags (primarily from data which are housed at the Transportation Secure Data Center[endnoteRef:1]).  [1:  https://www.nrel.gov/transportation/secure-transportation-data/] 


For each ping in a chronologically sequential series, StreetLight assigned a mode probability from 0 to 1 for each of four travel modes—bike, car, stationary, or walk—such that the sum of the four modes equals 1. The mode with the highest probability is the predicted mode for that ping. The algorithm verifies mode feasibility and discards predictions if incorrect data are identified, such as a bike speed exceeding a predefined threshold, or if a trip is missing an identifiable beginning or endpoint. A depiction of individual mode probability assignment is available in the StreetLight methodology document version 4.0 (see Table 2).

3.  Validation

StreetLight validated their metrics using published household travel surveys and permanent bicycle and pedestrian counters. Aggregate bicycle and pedestrian trip attributes—such as trip distance, duration, and speed—were compared to the National Household Travel Survey 2017 and the California Household Travel Survey 2012–2013. Bicycle and pedestrian volume counts for specific roads were compared to permanent counters across the United States. Results of these validation studies are detailed in StreetLight’s methodology documentation.[endnoteRef:2]  [2:  StreetLight Data. (2020). Bike and Pedestrian Metrics, Methodology, Data Sources, and Validation, Version 4.0. https://learn.streetlightdata.com/bike-and-pedestrian-methodology-validation] 


4.  Acquisition

StreetLight Data, Inc. and the Centers for Disease Control and Prevention designed a customized data product for this analysis. We received a .csv file containing county-level LBS data from 298 U.S. counties for the inclusive period of January 2019 through December 2020. Due to privacy reasons, StreetLight did not disclose descriptive information about the number or characteristics of individuals from whom the LBS data originated, nor did it provide denominator data on the population comprised by these individuals. More information about data products and pricing can be found on StreetLight’s website.[endnoteRef:3] [3:  https://www.streetlightdata.com/streetlight-data-plans-and-pricing/#services] 
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