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From Personal Crisis to Wellbeing: The Role of Tourism Experiences
Galia Fuchs!, Maria Alvarez? , Sara Campo?®
!Ben-Gurion University of the Negev, Israel
?Bogazici University, Turkiye

3Universidad Autonoma de Madrid, Spain

The relationship between travel and psychological wellbeing has attracted increasing scholarly
attention. As concerns surrounding mental health grow, leisure and travel are increasingly
considered potential mechanisms for psychological recovery and wellbeing. Tourism
experiences may provide relief from everyday stress, facilitate emotional regulation, and
encourage self-reflection and social interaction. However, the mechanisms through which
tourism contributes to healing and wellbeing remain insufficiently understood. This
exploratory study examines how tourism may provide healing opportunities and enhance
wellbeing following a personal crisis. Specifically, it aims to propose a conceptual model
explaining how tourism experiences may contribute to individual wellbeing after a crisis. The
research comprises two stages. First, a wide-ranging review of literature from multiple research
streams, including wellbeing, tourism experiences, and healing and stress relief through
tourism, was conducted to develop a conceptual model of the relationship between tourism
experiences and post-crisis wellbeing. Second, 47 online videos containing testimonies from
tourists who travelled following different types of personal crises were analyzed. These
testimonies provide insights into individuals’ experiences and perceptions of tourism as part of
their recovery processes and were used to explore and further inform the proposed model. The
study contributes to the emerging literature on tourism and wellbeing by conceptualizing
tourism as a potential context for psychological recovery and personal transformation. The
proposed model provides a foundation for understanding how tourism experiences may support

wellbeing following personal crises and offers directions for future empirical investigation.
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Mapping Persistent Road Infrastructure Inequality and Accessibility Constraints in

Greater Accra, Ghana

Desmond Kemeh , Achituv Cohen

Surveying and Geo-Information, Department of Civil Engineering, Ariel University

Rapid urban growth in Greater Accra, Ghana, has increased mobility demand, yet road
infrastructure development remains spatially uneven, particularly in peri-urban areas. This
study examines persistent road underdevelopment and its implications for transport-related
exclusion by identifying areas where poor road conditions persist over time and assessing the
populations and accessibility constraints associated with them. The analysis integrates
OpenStreetMap road data, Global Human Settlement Layer data, and multi-temporal satellite
imagery from Landsat-8, Sentinel-1, and Sentinel-2 for 2018 and 2024. Road segments were
classified as paved or unpaved using Random Forest, XGBoost, and LightGBM with spatial
cross-validation. Roads remaining unpaved in both years were defined as persistently
underdeveloped, while roads changing from unpaved to paved were identified as upgrades.
Kernel Density Estimation was then used to identify spatial clusters of persistent
underdevelopment, termed infrastructure “blind spots.” Model performance varied mainly by
sensor, with Sentinel-2 combined with LightGBM achieving the best results (balanced
accuracy ~ 0.80; MCC = 0.58). Approximately 11,031 km of roads remained unpaved between
2018 and 2024, while 4,068 km were upgraded. Fourteen infrastructure blind spots were
identified across 17 districts, covering about 566.9 km? and affecting approximately 1.69
million residents. These areas showed higher population intensity than non-blind areas, while
accessibility varied considerably, with some blind spots remaining weakly connected to major
roads. The study demonstrates how multi-sensor remote sensing, machine learning, and spatial
analysis can reveal long-term infrastructure gaps and support more targeted and equitable
transport planning in rapidly growing African cities.
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Heterogeneous Preferences for Self-Assembled Mobility-as-a-Service (MaaS) Bundles:
A Stated-Preference Analysis in the Tel Aviv Metropolitan Area
Noam Katzirt, Samarth Ghoslya?, Bat-hen Nahmias-Biran?, Orit Rotem-Mindali® &
Yoram Shiftan?
1Technion — Israel Institute of Technology
2Tel Aviv University

3Bar-Ilan University

Mobility-as-a-Service (MaaS) integrates diverse transport services, public transport, car-
sharing, taxis, and micro-mobility, into a single subscription or bundle. Its adoption depends
on how travelers value bundle components, their flexibility to assemble a personalized bundle,
and their underlying attitudes toward mobility. Prior research has focused mainly on fixed,
branded bundles, with less attention to self-assembly, heterogeneity across travelers, and the
role of attitudes in explaining choice. This study addresses these gaps. Data were collected
through a stated-preference experiment, “Build Your Bundle”, among 1,135 respondents in the
Tel Aviv metropolitan area. In each task, respondents chose among pre-defined branded
bundles, a self-assembled bundle, a Pay-As-You-Go option, and the status quo. We estimate a
panel mixed logit to capture preference heterogeneity, and a hybrid choice (Integrated Choice
and Latent Variable, ICLV) model that incorporates six validated latent attitudinal constructs,
environmental orientation, privacy concern, attitudes toward transfers, micro-mobility safety,
performance expectancy, and perceived accessibility, to explain the observed preferences. The
self-assembled bundle is the most preferred alternative. Preference heterogeneity is substantial
and concentrated in the alternative-specific constants and in price sensitivity: for branded
bundles, the mean is near zero, but the standard deviation is large and significant, indicating
average indifference alongside sharply divergent preferences. The hybrid choice model links
this heterogeneity to travelers’ attitudes. The findings highlight the importance of flexibility
and personalization in MaaS design and the need to incorporate attitudes when evaluating

future transport policy.
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Latent Urban Aggression in Differential Urban Spaces: The Experiences of Palestinian
Arab Residents in Nazareth, Nof HaGalil, and Haifa

Mohammed Khaliliya

Haifa University

The study examines "Latent Urban Aggression” (LUA) as a lens for analyzing how spatial,
planning, and functional conditions are experienced in the daily lives of Arab residents across
three distinct urban contexts: Nazareth, Nof HaGalil, and Haifa. The theoretical framework
draws upon the thought of Ibn Khaldun, who views the city as part of a broader social,
economic, and political order, and Henri Lefebvre’s concept of the production of space through
social relations, institutions, planning, knowledge, and power. Furthermore, the study
incorporates discussions on spatial injustice and the organization of daily activities to examine
how varying urban orders shape space usage, mobility, surveillance, friction, and lived
experience.

The paper defines LUA as an analytical concept referring to persistent spatial and functional
conditions that do not necessarily constitute violence or crime, yet may generate experiences
of friction, ambiguity, and partial regulation. The index comprises four key dimensions: the
blurring of boundaries between public and private space; weak regulation and enforcement;
and the proximity or overlap of land uses that may create incompatibilities; ...and the functional
implications of an unregulated environment for the daily use of space. Comparing the three
cities makes it possible to examine how a population sharing a common national and social
identity experiences different urban orders, without presupposing a single causal mechanism.

The study aims to examine whether there are significant differences in LUA levels and
dimensions across the three urban contexts, and what these differences reveal about the
relationship between planning, regulation, spatial practices, and the reported urban experience.
Through this framework, the study seeks to broaden the discourse on urban inequality beyond
formal metrics of infrastructure and planning, examining how urban order itself translates into
a reported, everyday spatial experience. The study employs a quantitative methodology based
on a validated questionnaire distributed among Palestinian Arab residents of Nazareth, Nof
HaGalil, and Haifa.
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Construction and Evaluation of Machine Learning Models for Near-Real-Time Fire
Detection from MTG FCI Imagery
Asaf Vanunu?, Boaz Nadler?, Arnon Karnielit
1Ben Gurion University

2\Weizmann Institute

Geostationary satellite observations are important for wildfire detection and monitoring. The
current study evaluates machine learning models for the Meteosat Third Generation (MTG)
Flexible Combined Imager (FCI) near-real-time fire detection in 1- and 2-km spatial
configurations and compares them with threshold-based algorithms. The models were trained
and evaluated using the Visible Infrared Imaging Radiometer Suite (VIIRS) fire reference data
across diverse ecological regions in Europe, Africa, and the Middle East. The key results are
that 1-km models significantly outperform both their 2-km variants and operational threshold
products. The constructed 1-km models achieved F1 scores up to 0.36 higher than baseline
products. Importantly, the 1-km models detected small fires with higher probability compared
to competing models. Finally, the models robustly detected fires up to 260 min earlier than
baseline products. To support open-source applications, our trained models are publicly

available.
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The Dynamic Bus and Crew Scheduling Problem: Introducing Flexibility into Fixed-
Route, Fixed-Schedule Transit Systems
Tal Rubinstein, Tal Raviv

School of Industrial and Intelligent Systems Engineering, Tel Aviv University

Public transit services in rural areas can face highly variable passenger demand, resulting in
low vehicle utilization, high operating costs, and insufficient capacity in traditional fixed-route
systems. Although mobility on demand (MoD) offers flexibility, it may sacrifice the demand-
consolidation benefits of fixed-route services. Modern pre-booking systems enable dynamic
vehicle assignment and crew scheduling while retaining fixed passenger-facing routes and
departure times.

We formulate the Dynamic Bus and Crew Scheduling Problem (DyBCSP) to optimize vehicle
assignments and driver shifts under a pre-booking system. Fixed-route trips departing from a
central terminal are assigned heterogeneous vehicles, including vans, minibuses, and full-size
buses, and incorporated into feasible driver shifts shortly before departure, based on passenger
requests and demand forecasts.

We use historical passenger-count data by line from the Israeli Ministry of Transport to create
representative operational demand scenarios that reflect uncertain passenger demand.
Preliminary experiments, in which all passenger requests are known before assignment (e.g., a
day ahead of the trip), yield cost reductions on the order of tens of percent relative to static
baselines, with substantial variation across instances, while serving every passenger request. If
assigned fleet capacity is insufficient, taxis with ad hoc drivers serve residual demand; by
contrast, under the current fixed-route system, assigned vehicle capacity may not meet all
demand.



A Multisource Data and Spatial Analytics Framework for Urban Micromobility Safety:
New Findings from Tel Aviv-Yafo

Nina Garmash, Mali Sher

Holon Institute of Technology, NGO organization NATUN LESHINUI

Background: Electric scooters (ES) are a fast-growing part of urban mobility in Israel, and
Tel Aviv-Yafo (TAY), the country's primary ES crash hotspot, accounts for 35.3% of national
ES injury crashes, with volume growing 14-fold since 2013.

Methodology: We analyze thirteen years of Israeli Central Bureau of Statistics crash data
(2013-2025) for TAY, linked to municipal GIS layers, rider surveys, enforcement records, field
observations, and shared-fleet exposure data, at the person, crash, and party level, using
descriptive statistics, two-proportion z-tests, and multivariable logistic regression.

Findings: Correcting for survivor bias by including uninjured riders in the denominator, ES
drivers show an 8.6-fold higher injury rate and 13.9-fold higher severity rate than motorists in
the same crashes. Intersections nearly triple the odds of serious injury (OR=2.91, p<0.001). An
unusually large driver-passenger gap in tandem crashes (a driver and passenger sharing one
scooter) led us to compare Tel Aviv-Yafo against the rest of Israel. Passengers were killed or
seriously injured in 24.3% of matched TAY tandem crashes against 6.9% for drivers (n=74
passengers / 72 drivers, p=0.004), while the rest of Israel showed no such gap (10.0% vs.
10.1%, p=0.968). Solo falls, rare in police records (9.9% of crashes) but the most severe crash
type (18.0% vs. 8.9% for two-party crashes), are underrecorded 19-fold against rider-reported
crashes.

Conclusion: At the quarter level, a composite score combining crash density, per-trip risk,
severity, and infrastructure gaps ranks TAY's municipal quarters to guide targeted

interventions, an approach other Israeli cities facing growing micromobility risk can adapt.



Helping E-scooters Find Their Place in the City
Aleksey Ogulenko, Itzhak Benenson,

Porter School of the Environment and Earth Sciences, Tel Aviv University

We analyze anonymized shared electric scooter (SES) trip data from 2022-2024 in the Tel
Aviv metropolitan area, aggregated via the Populus micromobility platform alongside 2024
user-session records from a leading fleet operator. Origin and destination parking distributions
were identified using DBSCAN clustering. Trajectories were reconstructed on the road
network using a Hidden Markov Model (HMM) map-matching framework (84.8% match rate)
and subsequently clustered using DBSCAN parameterized by the Hausdorff distance as a
measure of closeness between two trajectories.

Our analysis suggests that even with well-developed cycling infrastructure, SES route choice
relies on mental spatial models where bike lanes are not prioritized over regular streets. The
chosen routes vary widely, creating unwanted overlaps with car and pedestrian flows,
degrading safety, and reducing the effectiveness of cycling investments. Relying solely on
empirical bike lane expansion is therefore insufficient.

We propose universal geofencing for two-wheeled vehicles to guide riders along designated
routes via carrot-and-stick mechanisms. SES applications should suggest fast, safe paths
utilizing cycling infrastructure, supported by dedicated road signs. Conversely, bypassing
suggested corridors should trigger speed throttling or higher fees, accurately enforced using
cheap non-GPS technologies like Bluetooth or RFID tags embedded in bike lanes. These
technological and policy measures will turn e-micromobility into a safe, legitimate

transportation mode with substantial public benefits.
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Objective Detection of Mediterranean Upper-Level Troughs Using Physics- Informed
Deep Learning
Ariel, 0.1, Sela, O.%, Saaroni, H.%, Ziv, B.?
! Department of Geophysics, Tel-Aviv University, Tel-Aviv, Israel

2 Department of Natural Sciences, The Open University of Israel, Ra’nana, Israel

Upper-level troughs are key dynamical drivers that influence atmospheric precipitation patterns,
temperature fluctuations, and instability. They play a central role in shaping weather variability,
especially over the Mediterranean basin. Their automated detection from reanalysis is therefore
fundamental to regional climatological studies, case analyses, and assessment of climate trends.
Current detection algorithms (e.g., Schemm et al., 2020) rely on hand-tuned, fixed thresholds that
do not generalize well across the high variability of Mediterranean flow regimes. They also lack
objective performance metrics against independent labelled datasets.

In this work, we present a physics-informed deep learning framework for upper-level trough
detection, trained on ERAS reanalysis at the 500-hPa level over the Mediterranean domain. The
model preserves the physical core of the Schemm algorithm - geopotential gradients and curvature
- while replacing its non-differentiable decision steps with learnable, differentiable components.
This enables end-to-end training directly from expert-labelled trough axes.

We evaluate the approach on a curated dataset of several hundred Mediterranean samples labelled
by expert meteorologists. Our early model prototype already substantially outperforms Schemm’s
algorithm across all measured metrics (F1 axis detection score, mean Chamfer, and mean
Hausdorff distances), with further model refinements currently underway. These results suggest
that physics-informed deep learning can serve as a robust foundation for objective trough
climatology and downstream applications worldwide. Specifically, future work will apply this
method to the climatological characterization of upper-level troughs in the Mediterranean Basin

under both present and future conditions.
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What's Special About GeoAl? A Survey of Trends in Self-1dentified GeoAl Models of
Geospatial Vector Data
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Geospatial Artificial Intelligence (GeoAl) is a rapidly growing area within geography and
GIScience, yet its boundaries and relationship to traditional spatial analysis techniques remain
ambiguous. This study systematically surveys self-identified GeoAl research modeling
geospatial vector data, distinct from raster-based approaches, offering an orientation focusing
on spatially explicit models. Following PRISMA guidelines, we searched Web of Science and
Scopus databases for self-identified GeoAl publications from 2017-2025. Two reviewers
independently screened articles, then coded each included article to examine trends in
definitional framing, methods, and key challenges for the GeoAl literature. Findings show that
GeoAl is recognized by many practitioners as a distinct subfield of spatial data science,
employing deep learning and neurosymbolic approaches to address spatial generalizability. At
the same time, other practitioners employ the GeoAl term to refer to well-known geographic
machine learning methods such as clustering and regression models. We identify and examine
progress in emerging directions that support a GeoAl subfield framing including self-
supervised spatial encoders and geospatial foundation models. We further note that
fundamental properties of geographic data, particularly spatial heterogeneity, are frequently
acknowledged as challenges in the literature but rarely addressed through model design,
alongside recurring issues of data availability, scale effects, and privacy. These constraints raise
questions about how differentiated GeoAl is from prior spatial data science paradigms
addressing similar problems with less advanced methods. We conclude by discussing whether
GeoAl should be defined as an emerging subfield versus an intersection of existing disciplines,
and outline recommendations for consistent, generalizable spatial modeling practices.

Keywords: GeoAl; Geospatial Foundation Models; Spatial Data Science; GIScience; Spatial

Representation Learning; Graph Neural Networks.
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Regional innovation depends not only on the knowledge available to organisations, but also on
how they perceive, process, and respond to information under uncertainty. This study examines
how organisational dispositions interact with spatial, sectoral, and network structures to shape
regional innovation dynamics, particularly in peripheral regions.

We develop an agent-based model informed by innovation biographies, qualitative
reconstructions of how organisations acquire information, develop innovation ideas, and
translate them into outcomes. Interviews with innovation-driving businesses in two peripheral
Israeli border regions inform the model’s entities and behavioural mechanisms. The simulated
region comprises 120 organisational agents distributed across five settlements and 35 economic
sectors. Agents differ in knowledge, innovation capability, processing speed, innovation
orientation, opportunism, and adaptive capacity. Information enters as positive, negative, or
neutral signals and passes through four stages of absorptive capacity: acquisition, assimilation,
transformation, and exploitation. Successful exploitation generates innovation and enables
knowledge diffusion through intentional transfers and unintentional spillovers. Six network
regimes are tested through 19 stochastic replications over 300-time steps under a persistently
adverse information environment.

Preliminary findings indicate that dispositional learning can increase innovation output even
when it produces maladaptive shifts under predominantly negative conditions. Geographically
dominated networks constrain knowledge diffusion, concentrate innovation within local
clusters, and reduce regional reach. Organisational dispositional change appears relatively
insensitive to network structure, while the negative effect of geographically dominated
networks on innovation output persists regardless of whether dispositional learning is enabled.
The model provides a mechanism-based laboratory for examining regional innovation under

uncertainty and evaluating alternative network.
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Far-right populists are commonly associated with opposition to renewable energy, although
many remain indifferent. While geopolitical crises can transform these positions, existing
scholarship has paid little attention to the conditions under which indifference turns into
support. We examine this gap through the case of renewables policy in Israel's TKUMA region
following the October 7 war. Using an original dataset of planning decisions, policy
documents, and stakeholder interviews, we show that wars create opportunities for renewables
expansion under far-right populist governments when three enabling conditions are present: a
preexisting legal foundation for renewables, low political salience of energy policy, and a
politically diverse affected constituency. These conditions enabled actors to securitize
renewables, while allowing the government to redistribute renewables’ benefits, making
support for renewables politically advantageous. The findings specify the conditions under
which wars transform populist indifference into governmental backing of renewables and

provide a framework for future comparative research.
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Can social media data be used to detect temporal changes in human-nature relations? A

case study using online reviews in Haifa

Daniel Orenstein?, Fabian | Brande?, Yaella Depietri?, Andrea Ghermandi?

Technion - Israel Institute of Technology, Haifa, Israel

2Haifa University, Haifa, Israel

In this paper we analyze how relationships between people and nature change following global
events like pandemics and wars. Conventional surveys and interviews provide context, yet are
difficult to repeat across temporal and spatial scales. Social-media provide scalable, near-real-
time insights across relatively long periods of time. We examine 32,478 Google Reviews and
Tripadvisor Reviews of 33 urban nature sites in and around Haifa, posted between 2007 and
2025. Reviews were translated into English and classified through an Al-assisted protocol
grounded in the CICES v5.2 ecosystem services classification. This process allowed us to
identify and distinguish between cultural ecosystem services, including physical and
experiential recreation, education, heritage, aesthetic, symbolic, sacred, existence and bequest
values, as well as emotional tone and social relations. An additional in-depth BERTopic
analysis was applied separately to negative reviews, reviews without explicit cultural-
ecosystem-service references, physical and experiential recreation, and to relational values.
Due to the pandemic and the war, landmark and destination sites in Haifa (like the Bahd'i
Gardens) saw a significant decrease in visitation, while the Haifa Zoo and local urban parks
saw an increase in visitations. The negative discourse was also restructured, with the share
devoted to maintenance and environmental degradation increasing significantly. Social-media
reviews can therefore function as a low-cost sentinel of changing public concerns to identify

where municipal green spaces management is most needed.
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Accessibility Calculator: Open-Source QGIS Plugin for Transportation Planning and
Analysis
Itzhak Benenson, Igor Shusterman, Aleksey Ogulenko
School of the Environment and Earth Sciences, Tel Aviv University, Israel

We present the Accessibility Calculator (AC), an open-source QGIS plugin for transportation
planning (available with documentation at https://plugins.qgis.org/plugins/tau_net_calc/). AC
computes transit and automobile accessibility at high spatial resolution—from individual
buildings to aggregated zones. A key feature of the AC plugin is behavioral flexibility: travel
can be modeled assuming fixed departure/arrival times or flexible departures adapted to transit
timetables.

The plugin computes two core metrics—Service Areas and Cumulative Opportunities—across
three spatial perspectives: (1) outbound ("FROM™) accessibility from origins to reachable
destinations, (2) inbound ("TO") accessibility to destinations from reachable origins, and (3)
the novel ROUNDTRIP accessibility, evaluating viable return journeys. Integrating GTFS
feeds and OpenStreetMap or custom road and building layers, AC provides built-in tools for
network topological cleaning and scenario editing (adding or modifying transit lines).

We demonstrate AC by evaluating transit accessibility shifts across the Tel Aviv Metropolitan
Area (4 million residents, 145,000 road links, 257,000 buildings) using the national GTFS feed
(3,000 lines, 28,000 stops) following the introduction of the “Red” Light Rail Transit line in
2024.
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Effect of Wildfire Temperature and Combustion Matter on the Physical, Morphological
and Mineralogical properties of the Ash

Seham Awad Hamza

University of Haifa

Fires impose changes on the physical, morphological, and mineralogical, properties of

soil that, in turn, modify its ability to support vegetation and resist erosion. The ash produced
by fires is composed mainly of organic and inorganic particles and solid residues including
charred organic matter, charcoal, and residues of the mineralogical matter. After the fire, it is
found above the topsoil layer (A horizon) and has many impacts on soil properties. Its influence
varies according to fire’s temperature and the characteristics of the burnt organic matter. Ash
was previously studied as a separate layer from the soil, vegetation and organic matter, and was
defined by many studies as adhesive, dust-like particles that are easily transported by wind and
water.

This study proposes a multilayer structure, which exists in the ash-soil profile. This perception,
unlike previous studies that define a bi-layer structure of ash-soil, indicates the great
importance of studying the ash in a fine-scale resolution. Starting from the top ash layer and
ending with the soil layer, the present study distinguishes between all the interaction layers.
The changes in ash properties during the fire were studied in most cases by laboratory analyses
on samples collected from the fire site. The present study is based on the following premises:
1) ash properties vary according to fire temperature; 2) ash properties are unique to the
composition of the burnt organic matter. The goals of the research are: 1) performing a detailed
work for researching all ash properties including physical, morphological The following
property were measured: physical properties (color, biomass loss percentage pH value, and
electrical conductivity [EC]), morphological properties (texture).

A laboratory experiment in which ash properties were determined as a result of burning
different types of organic matter (branches and leaves of Pistacia lentiscus, grass, branches,
and needles of Pinus halepensis and a mash of shredded matter after interface activity). The
samples were burned in two temperatures: 400°C and 600°C, which determined after
identifying major processes that took part in the field experiment samples.



It is found that the amount of available organic matter in a soil from burnt sites, is

expressed in the percentage of biomass loss, consistent with the restoration of organic matter,
which is constantly growing as the period of time since the fire becomes longer. Additional
differences in biomass loss were found in the combustion of different types of organic matter,
which are related to the fuel properties: size, inflammability, and mineral content.

The layered structure of ash is reflected in the following properties: texture, color, and electrical
conductivity. The significant difference in these properties across the ash layers emphasizes
the layered structure. Later in the research, it was proven that only with detailed sampling in
high resolution, in which the layered structure can be identified and properties of each layer
are measured, that one can restore the combustion temperature and the type of organic matter
that was combusted.

Keywords: Wildfire ash; Ash—soil multilayer structure; Fire temperature; Biomass 10ss;
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E-Scooter Riders and Pedestrians: Road Safety Challenges and Solutions
Igor Shusterman?, Aleksey Ogulenko?!, Mali Sher?, Itzhak Benenson?
Porter School of the Environment and Earth Science, Tel Aviv University
Holon Institute of Technology

The worldwide expansion of two-wheel e-vehicles, e-scooters and e-bikes (2WE below) has
changed dramatically the way pedestrians and two-wheeled vehicles interact with each other
in urban environment. Essentially, it generated a new and significant interface between
relatively high-speed traffic (20-40 km/h) and pedestrian movement. While e-scooters and
bikes may improve commuting and last-mile connectivity in the congested modern cities, they
generate significant safety conflicts with pedestrians, especially considering fast expansion of
shared e-scooters services and regulatory lag.

To quantify the dynamics of these conflicts, we model 2WEV-2WEV and 2WEV—pedestrian
interactions using a Unity3D microscopic simulation framework integrated with the Reciprocal
Velocity Obstacles (RVO) collision avoidance algorithm. The simulation models shared
sidewalk environments, tracking conflict rates, collisions, and near-miss events as functions of
vehicle speed, rider field of view (angle and distance), and rider perception-reaction time.
Understanding that it’s hardly possible to avoid sidewalk use by the riders, we evaluate whether
visual infrastructural cues—such as line markings and color-differentiated pavement—
effectively delineate right-of-way, reduce conflict frequency, and mitigate pedestrian safety

risks.
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