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Abstract

Rapid urbanization and shifting social dynamics demand transformative solutions for today’s
complex environments. This paper introduces the Urban Hyperspace: an adaptable and interdis-
ciplinary framework that re-imagines urban and rural settlements as responsive, data-driven living
systems. Operating through a five-layer architecture (Physical, Data, Aggregation, Access, and In-
teraction) built upon a dynamic geodata grid, the framework empowers individuals, communities,
and local governments with reliable information and real-time decision-making tools. By integrating
the Internet of Places (IoP), place-based data, and participatory input, it addresses a wide range
of challenges including mobility, tourism, and disaster coordination, and fosters trust through the
delivery of verified, place-based information. The Urban Hyperspace represents a paradigm shift in
how we can design, engage with, and co-create more sustainable and inclusive environments.

Keywords: Urban Hyperspace, Internet of Places, geodata, real-time systems, resilience, adaptive
systems, local community, smart cities

1 Introduction

In an era of hyper-connectivity and accelerating change, we face a paradox: while the world, society, and
individuals become increasingly connected, the ability to deliver meaningful, verified information and
actionable solutions is increasingly falling behind. Urban systems often lack the adaptability required to
address the nuanced needs of communities, leaving critical issues such as public information, community
support, equitable resource distribution, and public trust unresolved.

The Internet of Places (IoP) emerges as a transformative concept for bridging the physical and digital
realms. As defined by John M. Carroll[I], IoP is a specialized extension of the Internet of Things (IoT)
where personal and public places are augmented with sensors, data sharing, and computational capa-
bilities. This process transforms “place-things” like homes and neighborhoods into active participants
in the IoT ecosystem. By embedding contextual data into the fabric of physical spaces, IoP enables
environments to become more responsive and participatory, aligning them with the lived experiences of
their communities. Crucially, IoP also recognizes that the unique role of places in human life is to act as
spaces that shelter, evoke meaning, and foster social interaction, making it a distinctly human-centered
evolution of the IoT.

Building on the Internet of Places (IoP)[2], the Urban Hyperspace framework advances the concept by
structurally re-imagining environments as data-driven, adaptive systems rooted in a social and cultural
perspective. At its core, the framework operates on a geodata grid, a semantic structure that enables
the dynamic aggregation and distribution of data across physical locations. While IoP emphasizes the
integration of lived experiences, Urban Hyperspace operationalizes this vision by providing a structured
framework that connects places with actionable data, information, and knowledge, aligning with the
principles of the DIKW hierarchy[3]. This approach supports the seamless incorporation of both high-
tech and low-tech solutions, ensuring adaptability to the unique needs of different environments. To
realize this vision, the Urban Hyperspace framework is designed around four core priorities:

1. Delivering accurate, verified, and place-based information

2. Empowering individuals, communities, and local governments through local partici-
pation



3. Fostering sustainability, adaptability, and resilience

4. Reclaiming agency and ownership over digital commons

The vision of the Urban Hyperspace is to transform environments into adaptive systems that empower
communities and stakeholders to shape sustainable and inclusive futures. By promoting information shar-
ing, trust, and participatory decision-making, the framework addresses critical needs in varied settings,
enabling a new era of data-driven, human-centered development powered by actionable insights.

2 Theoretical foundation

The Urban Hyperspace framework synthesizes principles from smart city concepts, Geographic Infor-
mation Systems (GIS), and the Internet of Places (IoP) to re-imagine environments as dynamic, adap-
tive systems. Rather than proposing entirely new infrastructure, it expands on these foundations by
leveraging existing digital ecosystems—including the Internet, IoT networks, geolocation services, and
community-driven data platforms. By integrating these disparate sources, the framework delivers real-
time, locally relevant insights tailored to the unique needs of communities, addressing critical challenges
in mobility, sustainability, and resource management.

The Urban Hyperspace framework is built upon a core geospatial data hypothesis: that all data
can be geographically contextualized. This hypothesis holds that whether data is explicitly spatial
(e.g., GPS coordinates) or implicitly tied to a location (e.g., behavioral patterns), it can be meaningfully
connected to the physical environment. This principle is grounded in Tobler’s First Law of Geography[4],
which states: “Everything is related to everything else, but near things are more related than distant
things.” This law’s emphasis on spatial relationships is what enhances the relevance and usability of
data within the framework.

Building on this hypothesis, the framework introduces the concept of a geodata space. This is
an abstract continuum where diverse datasets (spatial, temporal, and contextual), along with their
associated metadata, coexist and interact. Within this continuum, contextual data is understood as any
information that can be used to characterize the situation of an entity, following the definition by Dey[5].
The purpose of the geodata space is to enable the seamless integration of these datasets into a unified
system for both real-time awareness and long-term analysis. For instance, a city can combine spatial
data from GPS-enabled vehicles with temporal data from traffic sensors and contextual data like local
events. Within the geodata space, these inputs merge dynamically to inform responsive, data-driven
decision-making.

The geodata grid then operationalizes the geodata space into a practical tool by structuring spatial
information into layered, adaptable systems that scale across physical levels of detail. It enables the
aggregation, analysis, and distribution of geospatial data at all scales, from hyperlocal to regional,
supporting flexible responses. Unlike traditional GIS, which often relies on static representations, the
geodata grid emphasizes dynamic interactions, allowing systems, environments, and actors to respond to
real-time challenges. Its design reflects the principles of the Internet of Places by prioritizing place-based
solutions that meet the specific needs of local communities and stakeholders. For example, the geodata
grid enables a community market to integrate real-time data on crowd density, available parking, and
weather conditions. Visitors can access this information via a local display or website, helping them
avoid congestion and plan their visit more efficiently. This place-centric aggregation turns abstract data
into tangible, everyday value.

By building on established theories and introducing innovative hypotheses, the Urban Hyperspace
framework provides a robust foundation for navigating the evolving complexities of contemporary en-
vironments. It represents a dynamic yet accessible approach to harmonizing human needs with the
environmental characteristics of a place, seamlessly integrating data into the physical fabric of everyday
life.



3 The Urban Hyperspace framework

Unlike traditional digital twin models, which often focus on specific technical objectives such as energy
efficiency or traffic management, the Urban Hyperspace emphasizes the interconnectedness of various
urban systems. While some digital twin initiatives also pursue holistic improvements through integrated
data approaches [§], the Urban Hyperspace creates a more universal and adaptive ecosystem. It integrates
real-time data from multiple sources to generate localized, actionable insights. Prioritizing community
needs over centralized governance, the framework promotes civic participation, improves quality of life,
and enables tailored, cross-sectoral interventions.

The term hyperspace reflects this multifaceted origins of the framework, drawing from diverse domains
to convey its complexity and ambition. Etymologically, the prefix hyper stems from the Greek word hypér,
meaning “over” or “beyond,” evoking the framework’s capacity to transcend traditional boundaries. In
mathematics, hyperspace refers to multi-dimensional spaces that extend beyond conventional three-
dimensional understanding.

In the context of the internet, the concept draws inspiration from hyperlinks—the foundational ele-
ments of the web that enable seamless navigation between interconnected pages and systems [6]. This
reference highlights the framework’s dynamic information flow across locations. Finally, the term nods to
science fiction, where hyperspace is understood as “a kind of specialized space through which spaceships
can take a shortcut in order to get rapidly from one point in ‘normal’ space to another far distant”
[7]. This metaphor mirrors the framework’s capacity to rapidly connect disparate systems and datasets
across diverse environments and places.

It is worth noting that the term urban hyperspace has previously appeared in other academic
discourses, such as Aihwa Ong’s work ”Hyperbuilding: Spectacle, Speculation, and the Hyperspace of
Sovereignty” [9]. While such usages relate often to architectural aspects and urban development, the
framework presented here is distinct in its focus: integrating digital and physical systems for adaptive
urban management and community empowerment.

4 The five layers of the Urban Hyperspace framework

Building on its theoretical foundation, the Urban Hyperspace operates through five interconnected layers,
designed for scalability and adaptability. Each layer represents a specific aspect of data integration and
interaction within the urban environment, fulfilling the framework’s central principle of bridging digital
information with physical space.

The five layers are as follows:

1. Physical layer

2. Data and metadata layer
3. Aggregation layer

4. Access layer

5. Interaction layer

Below is a detailed description of the five layers. Each one is illustrated through the example of
Taksim Square, a central public square in Istanbul, Turkey, known for its dense pedestrian activity,
cultural significance, and strategic role in supporting community life, urban mobility, tourism, and public
space management.

4.1 Physical layer

The Physical Layer is the tangible, spatial dimension of the Urban Hyperspace, anchored in real-world
geography such as urban squares, buildings, or natural landmarks. It serves as the foundational plane
where all subsequent data is integrated, connecting digital systems to specific physical environments.



space.

Aspect Description Example (Taksim Square)

Data Geographic identifiers and geometry | Lat: 41.0369, Lon: 28.9850; Ele-
used to define the location in the geo- | vation: 80m; Area: 5000 m?
data grid.

Metadata Descriptive attributes of the physical | Type: = Public square; Use:

Mixed; Nearby: Metro, Istiklal
Street, Monument

Application Scope

Anchors all other layers to a shared ge-
ographical context.

Base location for tourism, mobil-
ity, air quality, emergency data

Usage Links digital systems to a physical place | Supports geo-tagging for alerts,
via spatial referencing. dashboards, heritage overlays
Standards Geospatial schemas and formats. GeoJSON, WGS84,

schema.org/Place

Table 1: Summary of the physical layer in the Urban Hyperspace Framework

4.2 Data and metadata layer

Built upon the physical layer, the data and metadata layer represents the subset of the geodata space
specifically linked to a specific physical location. By adopting established standards, it ensures interop-
erability and seamless integration across diverse systems. By referencing external data sources, such as
APIs and linked data, this layer identifies and integrates relevant information to later build the geodata

grid in the aggregation layer.

and reliability.

Aspect Description Example (Taksim Square)

Data Real-time and static data sources linked | Transit feeds, sensor data,
to the location. tourism stats, weather forecasts

Metadata Describes source, format, frequency, | Source: gov.tr API; Istanbul

Open Data Portal; Format:
JSON; Update: every 5 min

Application Scope

Identifies the subset of the geodata
space associated with this place.

Extracts Taksim-specific —air
quality, mobility, and event data

laries.

Usage Structures place-linked data for inte- | Combines pedestrian and cli-
gration, filtering, and analysis. mate data for adaptive signage
Standards Semantic web and linked data vocabu- | JSON-LD, RDF, schema.org,

ISO 19115,...

Table 2: Summary of the Data and metadata layer in the Urban Hyperspace Framework

4.3 Aggregation layer

The aggregation layer builds on the Data and Metadata Layer by integrating the diverse datasets linked
to specific locations into a cohesive and actionable data structure. It acts as the bridge between raw data
sources and meaningful insights, transforming dispersed information into structured, aggregated outputs.
By leveraging the standards and interoperability ensured by the underlying layers, the Aggregation Layer
consolidates data from APIs, linked data platforms, and real-time feeds, organizing it within the geodata
grid. It is at this layer that value is created, though achieving it involves complex challenges related to

data heterogeneity and integration.




Aspect Description Example (Taksim Square)
Data Combined and aligned datasets from di- | Weather, crowd density, traffic,
verse sources linked to the same place. | and event alerts merged in a uni-
fied data object
Metadata Describes aggregation time, data fresh- | Updated: 10:00; Sources: 4

ness, and source coverage.

APIs; Status: All systems nor-
mal

Application Scope

Structures the subset of the geodata
space into a coherent layer in the geo-
data grid.

Integrates mobility, safety, and
tourism data around Taksim for
local decision-making

Usage Supports real-time insights, compar- | Detects congestion and triggers
isons, and adaptive systems. tourist guidance or safety mea-

sures
Standards Interoperable data formats and aggre- | schema.org, GeoSPARQL,

gation schemas.

RESTful APIs, Linked Data

Table 3: Summary of the aggregation layer in the Urban Hyperspace Framework

4.4 Access layer

The access layer serves as the interface between the aggregated geospatial information in the geodata
grid and its users and actors, enabling secure and seamless interaction and retrieval of insights. Designed
for adaptability, it allows data to be accessed through multiple interfaces, such as APIs, dashboards, or
mobile (web-)applications, catering to the diverse needs of local governments and communities,

Aspect Description Example (Taksim Square)
Data Output of aggregated insights in user- | Real-time dashboard showing
accessible formats. weather, transport, and event
data near the square
Metadata Defines interface logic: display format, | HTML view, updates every 5

refresh rate, localization.

min, bilingual (TR/EN)

Application Scope

Makes the geodata grid readable, visi-
ble, and interactive.

Public display at metro exit
showing live alerts and tourist
info

Usage Helps people make informed decisions | A tourist checks tram arrival
based on local conditions. time and crowd level before walk-
ing to Istiklal; a resident checks
air quality before jogging
Standards Web and interface standards for data | HTML5, schema.org, WCAG,
visualization and accessibility. REST APIs

Table 4: Summary of the access layer in the Urban Hyperspace Framework

4.5 Interaction layer

The interaction layer connects actors—both human and machine—to the geodata grid, enabling real-time
updates, contextual queries, and collaborative problem-solving. These interactions not only utilize the
previous layers but also can contribute to updating and refining the geodata grid, ensuring it remains
dynamic and reflective of real-world changes. It can foster participatory engagement by integrating
decentralized platforms, empowering users to interact dynamically with their environment. This layer
amplifies community-driven resilience and ensures that both localized and large-scale interactions are
seamless and impactful.



user type, location, urgency.

Aspect Description Example (Taksim Square)

Data Real-time wuser input or system- | Citizens post damage reports;
triggered interactions linked to a | sensors detect tremors; emer-
location. gency alerts broadcast

Metadata Details about each interaction: time, | Timestamp: 10:42; Source: Mo-

bile app; Type: Emergency; Pri-
ority: High

Application Scope

Enables dynamic updates to the geo-
data grid via community or automated
input.

Aggregates local reports and of-
ficial alerts to adapt emergency
response in Taksim

centralized participation.

Usage Allows people to report needs or receive | After an earthquake, a resident
instructions during critical events. reports fallen debris near metro
stairs; tourists get a push alert
with the nearest safe zone
Standards Interaction protocols for alerts and de- | ActivityPub, Common Alerting

Protocol (CAP), WebSub

Table 5: Summary of the interaction layer in the Urban Hyperspace Framework

Code samples are provided in the Appendix [A] to demonstrate the technical implementation of each
layer and to support a deeper understanding of their structure and function within the Urban Hyperspace
framework.

In summary, the five layers interact in a cyclical manner, with information flowing seamlessly from the
physical layer through to the interaction layer—and back again. At each stage, raw data is progressively
enriched, structured, and contextualized, transforming it into increasingly meaningful and actionable
information. This dynamic loop ensures that insights remain relevant to real-world conditions, continu-
ously adapting to new inputs and interactions.

1.

Physical Layer — Data and Metadata Layer: The physical layer establishes the foundational
geographic context, linking real-world locations to specific data points and attributes upon which
the data and metadata layer builds.

Data and Metadata Layer — Aggregation Layer: Standardized information from the data
and metadata layer is fed into the aggregation layer, which processes and combines it into actionable
insights at scale.

Aggregation Layer — Access Layer: The aggregation layer organizes and structures data,
making it ready for presentation through the access layer’s user-friendly formats.

Access Layer — Interaction Layer: The access layer serves as the interface, enabling the
interaction layer to facilitate engagement with the aggregated data for users and systems.

Interaction Layer — Data and Metadata Layer: Real-time updates and user interactions
from the interaction layer flow back into the data and metadata layer, creating a self-sustaining,
adaptive system.

This cyclical interaction embodies the Urban Hyperspace framework’s capacity to adapt, grow, and
provide innovative solutions for dynamic environments.



5 Interoperability, Decentralization, and Participatory Gover-
nance

The successful implementation of the Urban Hyperspace depends not only on its technological foundation,
but equally on the governance models that shape its deployment and evolution. A decentralized—federated
architecture—where each community manages its own instance while remaining interoperable through
shared standards—ensures both local autonomy and systemic cohesion. This principle should guide both
the system’s technical design and its governance, much like the Fediverse: a network of independently
hosted social platforms that connect seamlessly without relying on centralized control.

Built on open protocols and software, the Urban Hyperspace integrates with existing infrastruc-
tures—such as smart city systems, digital twins or open data platforms—allowing local systems to
evolve organically without fragmentation and to scale effectively across diverse environments. Most im-
portantly, it must be co-constructed with public institutions, civic actors, and communities. Governance
is not merely technical: each instance should reflect the local values, needs, and priorities, supporting a
participatory and adaptive digital commons.

6 Applications: a disruptive framework for adaptive environ-
ments

The Urban Hyperspace framework introduces a transformative approach by treating cities, settlements,
and natural spaces as dynamic, data-driven systems. By connecting real-time geodata with participa-
tory processes, it enables more resilient, inclusive, and responsive environments. Applications of the
framework reflect its core priorities: delivering trusted, context-specific information; empowering local
participation; promoting adaptability; and reclaiming agency over digital commons.

6.1 Trusted information broadcasting

The Urban Hyperspace framework revolutionizes how trusted information is broadcast by anchoring
context-specific data directly within physical locations. Unlike traditional approaches that often fragment
information across platforms, this framework consolidates and tailors diverse datasets to meet the unique
needs of a specific place, such as a public square, transportation hub, or community center.

Example 1: A local government broadcasts trusted updates on community events, public service
announcements, and emergency alerts through local displays at bus stops and public squares, ensuring
accessibility without the need for a dedicated app.

6.2 Bridging the digital and physical for real-time decision-making

The geodata grid seamlessly integrates real-time and historical data, providing stakeholders with action-
able insights to make precise, adaptive decisions across scales—from local to regional. By bridging the
digital and physical realms, it ensures informed responses to evolving situations.

Example 2: During an unexpected weather event, the Urban Hyperspace framework uses real-
time geospatial data to optimize evacuation routes, coordinate emergency services, and inform affected
communities, ensuring a rapid and unified response.

6.3 Fostering participation and equity

Unlike traditional top-down only systems, the Urban Hyperspace is built on participatory design prin-
ciples. By integrating citizen contributions, it democratizes access to data and decision-making tools,
reducing inequalities and enhancing trust. Participatory design further supports hyperlocal customiza-
tion by incorporating community-specific insights, such as identifying local priorities, cultural heritage,
or unique environmental challenges. This ensures that solutions are grounded in the lived experiences
and needs of the communities.

Example 3: In underserved rural areas, SMS-based platforms enable residents to share local needs,
such as agricultural challenges or access to clean water, and to receive tailored services that reflect their
region’s specific conditions, fostering equitable participation.



6.4 Redefining sustainability and resilience

By treating environments as interconnected, adaptive systems, the Urban Hyperspace offers a pathway
to long-term ecological and infrastructural resilience. It enables data-driven optimization of resources
like water, energy, and land use while reducing environmental risks.

Example 4: In a drought-prone region, the Urban Hyperspace can be used to monitor water con-
sumption across neighborhoods, integrate weather forecasts, and identify areas at risk of shortages. By
providing real-time recommendations to residents and municipal services, it reduces wastage, balances
demand, and supports equitable water distribution.

6.5 Searching trusted information across places and time

The Urban Hyperspace framework empowers citizens to search for local, accurate, and verified infor-
mation across both physical locations and time periods. By integrating geospatial data with historical
records and real-time updates, it ensures that users can access relevant insights tailored to their spe-
cific needs. Whether it’s finding emergency resources during a crisis or exploring cultural history, this
capability bridges the past, present, and future.

Example 5: Residents experience a sudden blackout in their neighborhood. By using the local mo-
bile portal, they receive verified updates on the cause of the outage, estimated repair times, and nearby
resources such as cooling centers or charging stations. This real-time information ensures transparency
and enables residents to make informed decisions during the disruption. Additionally, community mem-
bers and systems can contribute updates about the current situation, fostering a two-way exchange of
actionable data.

These applications illustrate how the Urban Hyperspace framework achieves its core priorities by de-
livering context-specific information, empowering communities through participatory engagement, pro-
moting sustainability and resilience, and bridging the digital divide. Its flexibility and interdisciplinary
approach enable it to address a wide range of challenges while providing innovative solutions for con-
nected, equitable, and adaptive environments.

7 Challenges and future directions

Despite its potential, the Urban Hyperspace faces critical challenges that must be addressed to ensure
its successful implementation. The primary obstacles include issues in data acquisition, privacy and
security, the digital divide, scalability, and ethical considerations.

1. Data Acquisition and Standardization: Collecting accurate, high-quality data from diverse
sources—including IoT devices, public services, and citizen contributions—is often inconsistent and
fragmented. The lack of common standards further complicates integration, leading to inefficiencies
and system incompatibilities.

2. Privacy and Security: Privacy and security concerns arise from the extensive collection and
processing of sensitive information. Robust measures, such as anonymization, encryption, and
secure access controls, are necessary to protect user data while maintaining system openness and
transparency.

3. The Digital Divide: The digital divide poses a significant challenge, as access to digital infras-
tructure varies widely across regions. Bridging this gap requires hybrid solutions that combine
advanced technologies with cost-effective, low-tech tools, ensuring inclusivity and equitable access
for all communities.

4. Scalability: Ensuring scalability requires interoperable, decentralized systems that can grow or-
ganically across diverse local instances without fragmentation. The Urban Hyperspace must sup-
port expansion while maintaining coherence and adaptability.

5. Ethical Considerations: Ethical considerations must guide the development and deployment of
Urban Hyperspace. Ensuring transparency, fairness, and accountability in decision-making pro-
cesses is essential for fostering trust and equitable outcomes across diverse communities.

Addressing these challenges requires governance and collaboration across industries, governments, and
communities. Through a shared commitment to innovation and inclusive design, the Urban Hyperspace



can drive sustainable urban development. Moving beyond centralized, one-size-fits-all systems, it fosters
a decentralized model rooted in local knowledge and shared stewardship. By transforming places into
participatory interfaces where people and institutions co-create value, the framework becomes not just a
digital tool, but a civic infrastructure that reinforces trust and adaptability. Aligned with human-centric
values, this vision supports a connected future grounded in equity, resilience, and collective agency.
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A Code Samples for Each Layer

The following code samples illustrate how each layer of the Urban Hyperspace framework can be im-
plemented for Taksim Square, Istanbul. Each example follows open standards and technologies such
as JSON-LD, schema.org, HTML5, ActivityStreams, and CAP to support interoperability, real-time
responsiveness, and contextual intelligence.

1. Physical Layer

{

"Qcontext": "https://schema.org",

"Q@type": "Place",

"name": "Taksim Square",

"geo": {
"Q@type": "GeoCoordinates",
"latitude": 41.0369,
"longitude": 28.9850,
"elevation": "80"

3,

"areaServed": "Istanbul, Turkey",

"additionalProperty": [
{ "Otype": "PropertyValue", "name": "LandUse", "value": "Mixed" },
{ "@type": "PropertyValue", "name": "Nearby", "value": "Istiklal Street, Metro Station, Republic
]
}

2. Data and Metadata Layer

{
"Qcontext": "https://schema.org",
"@type": "Place",
"name": "Taksim Square",
"geo": { "@type": "GeoCoordinates", "latitude": 41.0369, "longitude": 28.9850 },
"additionalProperty": [
{
"@type": "PropertyValue",
"name": "AirQualityAPI",
"value": "https://istanbulapi.gov.tr/taksim/airquality"
1,
{
"@type": "PropertyValue",
"name": "FootTrafficSensor",
"value": "https://citydata.istanbul/api/footfall/taksim"
1,
{
"@type": "PropertyValue",
"name": "WeatherFeed",
"value": "https://api.weather.com/v3/wx/conditions/current?geocode=41.0369,28.9850"
1,
{
"@type": "PropertyValue",
"name": "EventScheduleAPI",
"value": "https://events.istanbul.gov.tr/api/v1l/taksim"
¥
]
}
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3. Aggregation Layer

{
"Qcontext": "https://schema.org",
"@type": "Place",
"name": "Taksim Square",
"geo": { "@type": "GeoCoordinates", "latitude": 41.0369,
"aggregatedData": {
"mobility": {
"footfall": 6200,
"metroStatus": "Operating",
"trafficLevel": "Moderate",
"lastUpdated": "2025-04-13T12:00:00Z"
T,
"weather": {
"temperature": "17°C",
"condition": "Partly Cloudy"
T,
"airQuality": {
"pm10": 42,
"status": "Moderate"
3,
"events": {
"activeEvent": true,
"eventName": "Spring Cultural Parade",
"startTime": "2025-04-13T14:00:00+03:00",
"status": "Scheduled",
"impact": "Pedestrian overflow expected"
X
X
}

4. Access Layer

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Taksim Live Info</title>
</head>
<body>
<h1>Taksim Square - Live Updates</h1>

<section id="weather">
<h2>Weather</h2>
<p>Temperature: 17°C</p>
<p>Condition: Partly Cloudy</p>
</section>

<section id="footfall">
<h2>Pedestrian Density</h2>
<p>Estimated people on-site: 6200</p>
</section>

<section id="mobility">
<h2>Mobility</h2>
<p>Metro Status: Operating</p>
<p>Traffic Level: Moderate</p>
</section>
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<section id="airQuality">
<h2>Air Quality</h2>
<p>PM10: 42 - Moderate</p>
</section>

<section id="events">
<h2>Events</h2>
<p>Current Event: Spring Cultural Parade</p>
<p>Start Time: 14:00</p>
<p>Note: Expect crowd overflow in nearby areas</p>
</section>
</body>
</html>

5. Interaction Layer (Earthquake Scenario)

{
"Qcontext": "https://www.w3.org/ns/activitystreams",
"type": "Create",
"actor": "https://alerts.istanbul.gov.tr/users/emergency-center",
"object": {
"type": "Alert",
"cap": {
"identifier": "taksim-quake-20250413",
"sender": "https://alerts.istanbul.gov.tr/users/emergency-center",
"sent": "2025-04-13T11:32:00+03:00",
"status": "Actual",
"msgType": "Alert",
"scope": "Public",
"info": {
"event": "Earthquake",
"urgency": "Immediate",
"severity": "Severe",
"certainty": "Observed",
"description": "Significant structural damage reported near Taksim Metro. Avoid the area.",
"instruction": "Evacuate toward Gezi Park or follow emergency personnel guidance.",
"area": {
"areaDesc": "Taksim Square and vicinity",
"geocode": {
"valueName": "GeoCoordinates",
"latitude": 41.0369,
"longitude": 28.9850
}
}
}
3
X
}

6. Access Layer — Emergency Update with Participation

In the event of an earthquake affecting Taksim Square, the Access Layer must prioritize safety-critical in-
formation. This includes alerts, evacuation routes, public service availability, and participatory reporting
for situational awareness.

<!DOCTYPE html>
<html lang="en">
<head>
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<meta charset="UTF-8">
<title>Earthquake Alert - Taksim Square</title>
<style>
body { font-family: Arial, sans-serif; background-color: #fdf3f3; color: #222; }
.alert { background-color: #e53935; color: white; padding: 15px; margin-bottom: 20px; }
.section { margin-bottom: 20px; }
.safe-report { background-color: #f5f5f5; padding: 15px; border: 1px solid #ccc; }
</style>
</head>
<body>
<hi1>Earthquake Alert - Taksim Square</h1>

<div class="alert">

<h2>Immediate Action Required</h2>

<p><strong>Time:</strong> 11:32 AM</p>

<p><strong>Epicenter:</strong> 3.2 km northeast of Taksim</p>

<p><strong>Impact:</strong> Moderate structural damage reported in the area</p>

<p><strong>Do not use metro or elevators. Avoid buildings showing visible damage.</strong></p>
</div>

<div class="section">
<h2>Safe Zones & Evacuation</h2>
<ul>
<li><strong>Gezi Park</strong> { 200m north (main assembly point)</1li>
<li><strong>Taksim Gymnasium</strong> { emergency shelter and triage</1i>
<1li>Follow marked paths and city officials for guided evacuation</li>
</ul>
</div>

<div class="section">
<h2>Transport & Services Status</h2>
<p><strong>Metro:</strong> Closed until structural integrity is confirmed</p>
<p><strong>Roads:</strong> Partial closures around Cumhuriyet Avenue</p>
<p><strong>Hospitals:</strong> $Sigli Etfal open; emergency room at capacity</p>
<p><strong>Water and Power:</strong> Stable in most districts; minor outages reported in Beyoglu
</div>

<div class="section safe-report">
<h2>Report Your Status</h2>
<form action="/submit-status" method="post">
<label for="name">Your Name (optional):</label><br>
<input type="text" id="name" name="name" style="width:100%;"><br><br>

<label for="status">Are you and the people around you safe?</label><br>
<select id="status" name="status" required>

<option value="">-- Please choose an option --</option>

<option value="safe">Yes, we are safe</option>

<option value="needs_assistance">No, we need assistance</option>
</select><br><br>

<label for="notes">Additional Notes (e.g. trapped persons, blocked exits, injuries):</label><b
<textarea id="notes" name="notes" rows="4" style="width:100%;"></textarea><br><br>

<button type="submit">Send Status</button>
</form>
</div>
</body>
</html>
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