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Effectiveness of Mitigation 
Methods and Signage
in Reducing Railway 
Trespassing Events

the ISSUE
Each year in the United States there are more than 700 fatalities due to railroad rights-of-way 
crossings. Many of these fatalities are preventable. In addition to the annual fatalities, these collisions 
lead to trauma experienced by railway staff, rescue personnel, passengers, and eyewitnesses. Signs 
indicating safe and permissible behaviors near railroad rights-of-way are commonly relied upon to 
mitigate collisions. Research is needed to improve the effectiveness of signs and reduce the number 
of injuries and fatalities due to train-pedestrian conflicts and improve transportation rail-related 
safety. 

the RESEARCH
The objective of this research is to identify misconceptions in public knowledge about railroad right-
of-way crossings in a variety of contexts and identify how mitigation and messaging can best reduce 
railroad right-of-way crossings.

Researchers conducted a survey study with 1,011 participants across the United States. These 
participants were recruited using a paid survey panel through Qualtrics. Participants were shown 
various sign designs, including messaging strategies (information only, action conveying, emotionally 
motivated), shapes (square, circle), and colors (black on yellow, black on white, red on white), 
under various scenarios (e.g., presence of a train or status of crossing gates). They were asked 
about their likelihood of crossing and clarity of the different sign designs. Additional information on 
demographics, frequency of encountering railroad tracks, and general risk-taking propensity were 
collected. Statistical analysis was assessed at p < .05.
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the FINDINGS
The results reveal that action-conveying signs (such as “Stop 
Railroad Crossing” or “Do Not Cross”) and emotionally motivated 
signs are generally more effective in discouraging pedestrian 
crossings in high-risk situations compared with information-
only signs. Action-conveying signs were found to be particularly 
impactful when a train was present, while emotionally motivated 
signs elicited stronger responses when warning lights were 
flashing or gates were down. The MaxDiff analysis of sign 
design effectiveness highlighted that black symbols on yellow 
backgrounds were perceived as the most effective in conveying 
safety information, while signs with black on white or red on white 
backgrounds were rated less favorably. The study further found 
that square-shaped signs were slightly more effective than circular 
ones. 

the IMPACT
This study provides insights into the effectiveness of various sign 
messaging strategies and designs at pedestrian-railroad crossings. 
The findings emphasize the importance of using action-conveying 
and emotionally motivated signs to enhance pedestrian safety 
and decision-making. By considering the specific needs of high-
risk populations, such as younger individuals and males, targeted 
interventions can be developed to address the unique challenges 
they face when navigating railroad rights-of-way.

Implications of this research for policy and practice include revising 
signage guidelines to prioritize the use of action-conveying and 
emotionally motivated signs, allocating resources for targeted 
education and awareness campaigns, conducting comprehensive 
safety assessments, monitoring and evaluating interventions, 
and encouraging cross-sector collaboration. By integrating these 
evidence-based strategies into policy and practice, transportation 
authorities, policymakers, and local communities can work together 
to improve safety at pedestrian-railroad crossings and reduce the 
incidence of accidents and fatalities. 

For more information on this project, download the Main report at 
https://www.ugpti.org/resources/reports/details.php?id=1233

Lead Investigator(s)

Erika Gallegos 
erika3@colostate.edu

Research Assistant(s)

Jubaer Ahmed, Post-Doc 
Angie Robinson, GRA

Project Title

Effectiveness of Mitigation 
Methods and Signage in 
Reducing Railway Trespassing 
Events

Sponsors | Partners

USDOT, Research and 
Innovative Technology 
Administration

For more information or additional copies, visit the Web site at www.mountain-plains.org, call (701) 231-7767 or write to Mountain-Plains Consortium, 
Upper Great Plains Transportation Institute, North Dakota State University, Dept. 2880, PO Box 6050, Fargo, ND 58108-6050.

This publication was produced by the Mountain-Plains Consortium at North Dakota State University. The contents of this brief reflect the views of the authors, who are responsible for facts and the accuracy of the information 
presented herein. This document is disseminated under the program management of the USDOT, Office of Research and Innovative Technology Administration in the interest of information exchange. The U.S. Government 
assumes no liability for the contents or use thereof. 

NDSU does not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic information, marital status, national origin, participation in lawful off-campus 
activity, physical or mental disability, pregnancy, public assistance status, race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran status, as applicable.  Direct 
inquiries to Vice Provost, Title IX/ADA Coordinator, Old Main 201, 701-231-7708, ndsu.eoaa@ndsu.edu.

mailto:ndsu.eoaa@ndsu.edu




Accessibility Report





		Filename: 

		mpc24-557-brief.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

