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One of the timeless lessons of the Panchatantra is that foresight and vigilance are the keys to safeguarding what is important.
We know of the story of the watchful bird that built its nest high in the branches and would scout its surroundings for
dangers, taking action to secure its haven.

Like the wise bird in the tale, urban and critical infrastructure leaders have come to increasingly rely on proactive intelligence
and preparedness to defend against the evolving threats that target their interconnected systems. Threat intelligence acts
like vigilant eyes, providing early warning and insights into emerging risks. Cyber resilience, meanwhile, ensures that even
when challenges strike, urban systems recover swiftly and adapt to prevent future vulnerabilities.

Together, they form the foundation for protecting the vital infrastructure that powers urban life, from transportation and
energy to healthcare and communications.

As Co-Chair of FICCI's Urban Transformation Committee and Global Business Unit Head —Sustainable Smart World at LTTS,
| have had the opportunity to work at the confluence of urban innovation and technology adoption across multiple global
geographies. It is my privilege introducing the current white paper, a collaboration between L&T Technology Services (LTTS)
and the Federation of Indian Chambers of Commerce and Industry (FICCI).

This paper is a comprehensive exploration of Threat intelligence as a transformational tool for securing urban & critical
infrastructure. It highlights how integrating real-time analytics, predictive technologies, and collaborative frameworks can
prevent cascading failures across essential systems, from SCADA networks to public safety technologies. The discussions
within are both a response to immediate priorities and a call to prepare for the challenges ahead.

| feel that securing urban infrastructure requires more than just cutting-edge technologies. It needs collective action,
bringing together public and private stakeholders to create an ecosystem fortified by governance, shared knowledge, and
adaptability. The real-world examples and actionable insights contained in this paper underscore the urgency for cohesive
strategies to counter sophisticated threats like ransomware and Al-enabled misinformation.

FICCI — LTTS white paper will serve as a guide to embedding threat intelligence and cyber resilience into the DNA of urban
infrastructure. By heeding its insights, city planners, policymakers, and industry leaders can ensure the creation of urban
ecosystems that are not only smart and efficient but also secure, robust, and enduring in the face of uncertainty. | believe
the findings will be beneficial for technology providers, infrastructure operators, government bodies, research institutions,
and the industry, guiding future developments.
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1. Executive Summary

There is a steady rise in global demand for urban and critical infrastructure systems, including power, telecom, healthcare,
transportation, and finance. While the adoption of digital technologies, including loT and cloud, is helping accelerate the
scope and coverage of key infrastructure, this has also widened the attack surface. The scenario underscores an urgent
need for effective threat intelligence systems.

Threat Intelligence (T1) is key to building resilient cyber defences. It covers early detection, delivers predictive insights,
and enables rapid responses to prevent system disruptions. Building capabilities on Tl can further strengthen cyber
resilience, analysing massive datasets, detecting hidden risks, and automating mitigation efforts. A unified, cross-sectoral
approach, therefore, strengthens not just individual infrastructure networks but the entire ecosystem, ensuring that a
breach in one area does not cascade into a larger crisis.

Targeted investments in cybersecurity, combined with focused policy measures, therefore, are key requirements in the
emerging landscape. Governments and businesses need to focus on the activation of state -level CERTs (Computer
Emergency Response Teams) to ensure coordinated responses, sharing of actionable intelligence, and streamlined cyber
defences across sectors. Programs like the MahaCyber initiative are a major step in this direction, and illustrate how
effective governance, real-time monitoring, and federated threat intelligence can create a robust security paradigm.
MahaCyber serves as a blueprint that other states and industries can adopt to safeguard their own critical systems.

Additional investments in training, partnerships, and Al technologies will help strengthen overall preparedness.

Threat intelligence, supported by strategic investments and initiatives like MahaCyber, can transform urban and critical
infrastructure into resilient systems ready to withstand modern-day cyber challenges. What needs to be realized is that
safeguarding the infrastructure lifelines is not just about protecting services, but rather, about securing the future for
communities, economies, and nations. The time to act is now.
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2. Introduction

Urban and critical infrastructure constitute the foundational systems that support modern life and economic activity.
Ranging from power and water supply to telecommunications, finance, healthcare, and transportation, these systems are
vital not only for day-to-day functioning but also for national security, public safety, and disaster resilience.

As the demand for infrastructure expands and complexities multiply, the local authorities and utility majors are adopting
Al technologies such as machine learning, computer vision, and predictive analytics to ensure streamlined access. These
technologies enhance efficiency, automate processes, and enable real-time decision-making. State-of-the-art Al-enabled
systems are being leveraged across a spectrum from traffic control and energy management to fraud detection in banks
and diagnostics in hospitals.

However, growing digitisation has also resulted in an increased exposure to cyber and hybrid threats. The integration
of loT, cloud services, and automation has expanded the attack surface, making these systems attractive targets for
ransomware, data breaches, system manipulation, and misinformation campaigns. Interdependencies between the
infrastructure segments further amplifies the risk, as disruption in one key area, such as electricity, can cascade across
other sectors like telecom, transport, and healthcare.

The evolving threat landscape, therefore, requires measures that go beyond legacy security approaches. Threat
intelligence measures offer a proactive approach by continuously analysing data, detecting anomalies, anticipating risks,
and responding in real time. They allow for contextual understanding of threats, prioritization of incidents, and cross-
sectoral coordination.

The present paper explores the role of threat intelligence in safeguarding the nation’s urban and critical infrastructure.
It examines sector-specific technologies, emerging threat vectors, and how threat intelligence frameworks can be
leveraged to protect these lifelines in an increasingly digital, interconnected, and threat-prone environment.

L&T Technology Services 5



3. Understanding Critical Infrastructure

The National Critical Information Infrastructure Protection Centre (NCIIPC) has identified the following Critical
Sectors: Power & Energy, Banking, Financial Services & Insurance, Telecom, Transport, Government (e-Governance, water
supply, Digital India platforms, and UIDAI (Aadhaar), Defence, LEA & Judicial System, Election Infrastructure, Public health
& Emergency Services) and Strategic & Public Enterprises. Their uninterrupted operation is crucial for national security,
economic stability, and public safety.

In the Indian context, increasingly rapid urbanization and accelerated digital transformation under initiatives like Smart
Cities and Digital India have further expanded the role and dependence on this infrastructure backbone.

Each of these infrastructure segments, increasingly interconnected, play a pivotal role. Energy powers all other

sectors, telecommunications enable communication and data flow, financial systems drive economic transactions, and
transportation supports mobility and logistics. Healthcare and civic services ensure societal well-being, while government
platforms enable citizen-centric services. Together, they form the operational and strategic foundation of the nation.

However, the growing digitisation of these systems — through loT, cloud platforms, automation, and real-time data
integration — is leading to new vulnerabilities being uncovered. As infrastructure becomes smarter and more connected,
the attack surface has continued to increase. Consequently, these vital systems are a prime target for cyberattacks,
including data breaches, ransomware, and systemic disruptions. A single vulnerability in one system can have cascading
effects across multiple sectors due to the deep interdependencies. The resultant cascading effect can transform isolated
incidents into a city-wide, or even a national, crisis.

Hence, securing urban and critical infrastructure requires a comprehensive understanding of sectoral functions, their
digital integration, associated risks and modes of mitigation with advanced threat intelligence.
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4. Role of Threat Intelligence

Threat Intelligence (TI) refers to the systematic collection, analysis, and dissemination of information about existing
and emerging cyber threats that may impact an organization or sector. In the context of critical infrastructure, Tl plays
a pivotal role in anticipating, preventing, and responding to both cyber and hybrid threats that could disrupt essential
services such as energy, healthcare, transportation, and telecommunications.

A comprehensive Tl process involves several key components. It begins with data collection from multiple sources —
open web, dark web, internal logs, honeypots, sensors, and industry reports. This data is then correlated and analysed to
identify threat actors, attack patterns, Indicators of Compromise (IOCs), and vulnerabilities. Tl teams work to assess risk
relevance to specific infrastructure sectors, develop actionable insights, and generate advisories or alerts that inform
prevention and response strategies. The cycle concludes with feedback loops that continuously update threat models
based on new incidents or intelligence.

Leveraging Al can significantly augment this entire lifecycle. Machine learning models can sift through massive volumes
of structured and unstructured data to detect anomalies, classify malware, identify fake domains, and predict attack
likelihoods. Natural Language Processing (NLP) can help extract insights from unstructured sources such as forums

or social media. Al-enabled systems also enable automated threat scoring, behavioural profiling of threat actors, and
prioritization of alerts based on asset criticality.

There are several industry-grade threat intelligence tools* in use, including:
® Commercial Platforms: Recorded Future, Anomali, ThreatConnect, IBM X-Force Exchange
®  Open source and Community Tools: MISP (Malware Information Sharing Platform), OpenCTI, AlienVault OTX

® SIEM Integration: Splunk, Elastic Security, Microsoft Sentinel, QRadar with embedded Tl feeds

Tl relies on diverse data feeds, including:

Al IN THREAT INTELLIGENCE

® Threat actor profiles and TTPs (Tactics, Techniques, Procedures)
® |OC feeds (malicious IPs, hashes, URLs, domains)

®  Vulnerability databases (CVE, NVD)

® Geo-political and cybercrime trend intelligence

® Sector-specific advisories (e.g., CERT-IN, FS-ISAC for financial

institutions) Anamoly Detection

The role of government in institutionalizing Tl cannot be overstated. Natural Language

Troeassing

Threat Scoring
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An effective national or state-level Tl strategy should include:

GOVERNMENT STRUCTURE

® Recommended Organizational Structure:
Governments should establish centralized threat intelligence
centres at national and state levels, supported by sectoral
SOCs and CERTSs. These centres should be equipped with Al
tools, forensic labs, and coordination mechanisms to interface
with law enforcement, regulators, and private operators.

® Role of the Government:
The government needs to act as an enabler in this ecosystem NATIONAL/STATE THREAT
by creating data-sharing policies, mandating cyber reporting INTELLIGENCE CENTER
standards, facilitating PPPs (Public-Private Partnerships),
funding Tl R&D, and building cybercrime prosecution \L \L
capabilities. They should also issue standardized sector-wise
cyber hygiene advisories and create unified incident response SECTORIALSOCs/ LAW
frameworks. CERTs ENFORCEMENT

® Case Example — Maharashtra’s MahaCyber Centre:

The Government of Maharashtra has taken a pioneering
step by launching the MahaCyber Centre, a state-level
cyber coordination and intelligence unit. It integrates law

enforcement, CERT teams, and private sector partners under one roof to detect threats in real time, investigate
digital crimes, and protect critical infrastructure across the state.

In addition to these changes, we need efficient sectoral coordination mechanisms. Regular inter-agency and inter-
sectoral meetings, joint drills, and knowledge-sharing sessions should be institutionalized. A common practice should
be the issuance of single-point cyber advisories tailored to each sector (e.g., BFSI, Energy, Health), avoiding conflicting
instructions from multiple agencies and enabling consistent implementation of security controls.

In summary, threat intelligence — when empowered by Al and supported by strong governance — serves as the
backbone of proactive cyber defence. It allows for anticipatory risk mitigation, reduces incident response time, and builds
collective resilience across India’s urban and critical infrastructure landscape
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5. Sector-wise Analysis

Our analysis takes a closer look across the key infrastructure segments, at a national and/or global level as appropriate,
focusing on the technologies in use, the emerging threat vectors, and the notable incidents in the recent times that have
highlighted the vulnerabilities affecting the provision of key infrastructure.

5.1 Utility Infrastructure (Electricity & Water)
5.1.1 Technologies

India’s utility infrastructure is undergoing rapid digital transformation, with smart grids, SCADA systems, and loT-enabled
water management systems becoming increasingly prevalent. Al is increasingly being integrated into these systems to
enhance operational efficiency and cybersecurity posture.

Key applications include:

® Smart Grid Monitoring: Al algorithms analyse real-time data from sensors and meters to detect anomalies in
electricity distribution, such as sudden voltage drops or unauthorized access

® Predictive Maintenance: Machine learning models predict equipment failures in transformers, pumps, and pipelines,
reducing downtime and improving service reliability.

®  Water Quality and Leakage Detection: Al models process sensor data to identify contamination or leakage in water
supply systems.

® Threat Detection and Response: Security Information and Event Management (SIEM) systems correlate logs and
detect suspicious patterns across IT and OT networks.

5.1.2 Emerging Threat Vectors
The convergence of IT and OT in utilities has also resulted in an expanded attack surface. Key emerging threats include:

® Al-Powered Phishing and Social Engineering: Attackers use generative Al to craft convincing phishing emails
targeting utility employees.

® Ransomware in OT Environments: Malware like EKANS and LockerGoga have targeted industrial control systems,
disrupting operations.

e Data Poisoning and Model Manipulation: Adversaries may attempt to corrupt Al training data or manipulate
inference models used in predictive maintenance or anomaly detection.

®  Supply Chain Attacks: Compromise of third-party software or hardware vendors integrated into utility networks.

® Nation-State Threats: APT groups targeting critical infrastructure for espionage or sabotage, often leveraging zero-
day vulnerabilities.
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5.1.3 Notable Incidents

Kudankulam Nuclear Power Plant (2019): Although not a utility per se, this incident involved a malware infection
(DTrack) in the administrative network, highlighting the vulnerability of critical infrastructure to cyber intrusions.

Maharashtra Power Grid Attack (2020): Suspected Chinese APT group RedEcho targeted the state’s power
infrastructure using malware and reconnaissance tools, possibly as a geopolitical signal.

Water Utility Attacks in the U.S: The Oldsmar, Florida water treatment plant attack (2021), where an attacker
attempted to poison the water supply, underscores the risks of remote access tools and weak authentication.

5.2 Energy Infrastructure (Oil & Gas)

5.2.1 Technologies

India’s energy sector, encompassing oil, gas, and power generation, is increasingly reliant on digital technologies to
optimize operations and ensure resilience. Key technologies include:

SCADA (Supervisory Control and Data Acquisition): Widely deployed across refineries, pipelines, and power plants
to monitor and control industrial processes.

Industrial Control Systems (ICS): Used for automation in drilling, refining, and distribution, often integrated with
legacy systems.

Smart Grids and loT-Enabled Energy Meters: Facilitate real-time energy consumption monitoring, load balancing,
and predictive analytics.

OT-IT Convergence Platforms: Enable seamless data exchange between operational technology (OT) and
information technology (IT) environments, improving situational awareness and decision-making.

5.2.2 Emerging Threat Vectors

The energy sector faces a diverse range of cyber threats, many of which are amplified by geopolitical tensions and the
sector’s strategic importance. Key threats include:

Advanced Persistent Threats (APTs): Groups such as Volt Typhoon and Xenotime have targeted energy
infrastructure globally, including reconnaissance and disruption campaigns.

Ransomware Attacks: Incidents like the Colonial Pipeline attack demonstrate the operational and economic impact
of ransomware on energy distribution.

loT Botnets: Vulnerable smart meters and sensors can be hijacked to form botnets, potentially used for DDoS attacks
or data exfiltration.

Supply Chain Attacks: Compromise of firmware or software updates from SCADA and ICS OEMs can introduce
persistent backdoors into critical systems.

Al-Powered Phishing: Sophisticated phishing campaigns use generative Al to craft targeted messages aimed at
harvesting OT access credentials and compromising administrative interfaces.
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5.2.3 Notable Incidents

North American Blackout (2003): Though not directly caused by a cyberattack, this incident highlighted the
cascading effects of grid failures and the need for robust monitoring and response systems.

Smart Meter Blackout (2022): A large-scale incident affecting over 50 million smart meters and 110 million
individuals, with outages lasting from months to years. The event underscored vulnerabilities in loT infrastructure and
firmware integrity.

Colonial Pipeline Ransomware Attack (2021): A ransomware attack disrupted fuel supply across the eastern United
States, leading to panic buying and economic losses. The attack exploited weak authentication and lack of network
segmentation.

5.3 Telecommunications Infrastructure

5.3.1 Technologies

India’s telecommunications sector is undergoing a major transformation with the rollout of 5G and the adoption of cloud-
native architectures. These advancements are enabling faster connectivity, lower latency, and more scalable services. Key
technologies include:

5G Infrastructure: High-speed, low-latency networks supporting massive loT deployments, smart cities, and critical
communications.

Software-Defined Networking (SDN): Enables centralized control of network traffic, improving flexibility and
security.

Network Function Virtualization (NFV): Replaces traditional hardware-based network functions with software-
based services, enhancing scalability and cost-efficiency.

Cloud-native Telecom Stacks: Telecom services are increasingly deployed on containerized, microservices-based
platforms, allowing rapid deployment and orchestration.

5.3.2 Emerging Threat Vectors

The complexity and scale of modern telecom networks introduce several advanced cyber threats. Key concerns include:

5G Hardware/Firmware Backdoors: Malicious implants in base station firmware or hardware components can enable
persistent surveillance or remote control.

Al-generated Traffic Flooding: Attackers use Al to generate traffic patterns that evade traditional DDoS detection
systems, overwhelming network resources.

Virtual Network Exploitation: Misconfigurations in SDN/NFV environments can expose internal services or allow
privilege escalation.

Espionage via Compromised Switches: Unauthorized access to core switches can enable interception of voice and
data traffic, posing national security risks.

SS7 and Diameter Protocol Attacks: Legacy signalling protocols used in mobile networks are vulnerable to location
tracking, call interception, and SMS hijacking.
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5.3.3 Notable Incidents

While Indian industry has not publicly disclosed major telecom-specific cyberattacks, global incidents highlight the risks:

® T-Mobile Data Breach (2023)
A major breach exposed data of over 37 million customers due to an exploited APl vulnerability. The incident
highlighted risks in cloud-native telecom stacks and poor API security.

® UK Telecom DDoS Attacks (2022)
Multiple UK telecom providers were hit by coordinated DDoS attacks that disrupted mobile and broadband services.
Al-generated traffic patterns were used to evade detection.

® Orange Spain Ransomware Attack (2023)
The telecom giant Orange Spain suffered a ransomware attack that disrupted internal systems and customer-facing
services. The attackers reportedly exploited vulnerabilities in virtualized network infrastructure.

®  Australian Telecom Outage — Optus (2023)
A cyber incident led to a nationwide outage affecting millions of Optus customers. The disruption impacted mobile,
internet, and emergency services, raising concerns about telecom resilience.

5.4 Banking & Financial Services (BFSI)
5.4.1 Technologies

India’s BFSI sector is one of the most digitally advanced, with widespread adoption of fintech solutions, mobile banking,
and real-time transaction processing. Key technologies include:
® Core Banking Systems (CBS): Centralized platforms that manage customer accounts, transactions, and financial

products across branches.

®  SWIFT (Society for Worldwide Interbank Financial Telecommunication): Used for secure international financial
messaging and fund transfers.

® Blockchain-Based Ledgers: Emerging use in trade finance, KYC verification, and fraud prevention through immutable
transaction records.

® Net Banking and Mobile Banking Platforms: Provide customers with 24/7 access to banking services, often
integrated with biometric and multi-factor authentication.

®  Fraud Detection Systems: Al-powered systems analyse transaction patterns to detect anomalies, flag suspicious
behaviour, and prevent financial fraud.

5.4.2 Emerging Threat Vectors

The BFSI sector is a prime target for cybercriminals due to the direct financial impact and high data value. Key threats
include:

® Synthetic Frauds: Use of fabricated identities and documents to open accounts, apply for loans, or conduct

fraudulent transactions.

® Al-Driven Fraud Evasion: Attackers use adversarial Al techniques to bypass fraud detection systems by mimicking
legitimate transaction patterns.
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® API Vulnerability Exploitation: Banking APIs, if improperly secured, can be abused to extract sensitive data or initiate
unauthorized transactions.

® Deepfake Social Engineering: Al-generated audio or video impersonations used to authorize high-value transactions
or manipulate internal workflows.

e Business Email Compromise (BEC): Attackers spoof executive emails to trick employees into transferring funds or
revealing confidential information.

5.4.3 Notable Incidents

e Bangladesh Bank SWIFT Attack (2016): Although not in India, this incident involved the theft of $81 million via
fraudulent SWIFT messages. It highlighted vulnerabilities in interbank communication systems and the need for
multi-layered authentication and monitoring.

e COSMOS Bank Cyber Heist (2018): A Pune-based cooperative bank suffered a coordinated cyberattack involving
malware infiltration into its ATM switch server. Attackers siphoned off ¥94 crore through unauthorized withdrawals
across multiple countries, exploiting weaknesses in CBS and SWIFT integration.

5.5 Urban Transportation
5.5.1 Technologies

India’s urban transportation systems are increasingly integrating digital and Al-driven technologies to improve mobility,
safety, and operational efficiency. Key technologies include:
® Intelligent Transportation Systems (ITS): These systems leverage loT sensors, cameras, and communication

networks to manage traffic flow, monitor road conditions, and optimize public transport schedules.

® GPS-based Systems: Widely used in fleet tracking, public transport navigation, and ride-hailing services to provide
real-time location and route data.

® Al-based Route Optimization: Algorithms analyse traffic patterns, weather conditions, and historical data to suggest
optimal routes for logistics and public transport.

5.5.2 Emerging Threat Vectors

The digitalisation of transportation systems introduces new cyber risks, particularly as Al and IoT become central to

operations.

Key threats include:

¢ Al-based Traffic Control Disruption: Manipulation of Al algorithms used in traffic signal systems can cause gridlock
or accidents.

® Cyber Attacks on Autonomous Vehicles: Exploits targeting vehicle sensors, communication modules, or onboard Al
systems can compromise safety and control.

® APl Vulnerabilities in Fleet Management Tools: Poorly secured APIs can be exploited to access vehicle data, alter
routes, or disable systems.
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GPS Manipulation: Spoofing or jamming GPS signals can mislead navigation systems, disrupt logistics, or cause
accidents.

5.5.3 Notable Incidents

Nagoya Port Ransomware Attack (2023): Japan's largest port was targeted by ransomware, halting container
operations and disrupting global supply chains. The incident highlights the vulnerability of logistics hubs to cyber
threats and the cascading impact on urban mobility.

Mumbai Local Train Service Outage (2022): A technical failure, suspected to be linked to a cyber incident, disrupted
suburban rail services, affecting thousands of commuters. The event underscored the need for resilient and secure
transportation infrastructure in densely populated urban centres.

5.6 Healthcare Infrastructure
5.6.1 Technologies

India’s healthcare sector is rapidly adopting digital technologies to improve patient care, diagnostics, and operational
efficiency. Key technologies include:

Electronic Health Records (EHR): Digital systems for storing and managing patient medical histories, prescriptions,
and diagnostic reports.

Medical loT Devices: Wearables and implantable devices that monitor vital signs, insulin levels, cardiac activity, etc.,
and transmit data in real time.

Robotic Surgery and Remote Diagnostics: Al-assisted surgical systems and telemedicine platforms enable precision
treatment and access to care in remote areas.

Cloud-based Medical Systems: Platforms for Picture Archiving and Communication Systems (PACS), laboratory
information systems, and Al-driven diagnostic tools hosted on cloud infrastructure.

5.6.2 Emerging Threat Vectors

The healthcare sector is a high-value target for cybercriminals due to the sensitivity of patient data and the critical nature
of services. Key threats include:

Personal Health Information (PHI) Data Breaches: Unauthorized access to EHR systems can lead to identity theft,
insurance fraud, and privacy violations.

Ransomware Attacks on Hospitals: Threat actors target hospitals with ransomware, knowing that service disruption
can have life-threatening consequences, increasing the likelihood of ransom payment.

Fake Al Diagnostic Tools: Malicious or poorly trained Al models can lead to misdiagnosis, impacting patient safety
and eroding trust in digital healthcare.

Deepfake-Based Impersonation: Attackers may use Al-generated audio or video to impersonate doctors or
administrators, facilitating fraud or unauthorized access.

Firmware Exploits in Medical Devices: Vulnerabilities in pacemakers, insulin pumps, and other connected devices
can be exploited to alter device behaviour or exfiltrate data.
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5.6.3 Notable Incidents

AIIMS Ransomware Attack (2022): India’s premier medical institute, AIIMS Delhi, suffered a ransomware attack that
disrupted digital services for over two weeks. Patient records, lab reports, and administrative systems were rendered
inaccessible, highlighting the sector’s vulnerability to cyber threats and the need for robust incident response
mechanisms.

5.7 Civic Infrastructure (Waste Management &
E-Governance)

5.7.1 Technologies

India’s civic infrastructure is increasingly digitized through initiatives such as the Smart Cities Mission, Digital India, and
Swachh Bharat Abhiyan. These programs aim to enhance urban governance, public service delivery, and environmental
sustainability. Key technologies include:

® Smart City Platforms: Integrated systems using loT sensors, Al analytics, and cloud platforms to manage traffic,
utilities, waste, and public safety.

e Citizen Service Portals: Digital platforms for accessing government services such as property registration, grievance
redressal, and welfare schemes.

® National ID and Biometric Systems: Aadhaar and related databases are used for identity verification, service delivery,
and financial inclusion.

®  Smart Surveillance Infrastructure: Al-enabled CCTV networks, facial recognition systems, and predictive policing
tools deployed in urban centres.

® Smart Waste Management Systems: loT-enabled bins, GPS-tracked garbage trucks, and Al-based route optimization
for waste collection and segregation.

5.7.2 Emerging Threat Vectors

The digitisation of civic infrastructure introduces complex cybersecurity challenges, especially in systems that directly
affect public life and governance. Key threats include:

® Al-Based Mass Surveillance Abuse: Overreach or unauthorized use of surveillance data can lead to privacy violations

and social profiling.

® Destructive Malicious Code in Public Infrastructure: Malware targeting smart city platforms can disrupt essential
services like traffic control, waste collection, or emergency response.

e Data Tampering in Civic Registers: Unauthorized modifications to birth, death, property, or voter records can
undermine trust and governance.

® Al-Generated Fake Documents and Credentials: Deep learning models can be used to fabricate identity proofs,
licenses, and certificates, enabling fraud and impersonation.

® Attacks on Election Infrastructure: Threats include manipulation of voter databases, disruption of electronic voting
systems, and influence operations via digital platforms.
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loT Exploits in Waste Management Systems: Vulnerabilities in smart bins, sensors, and fleet tracking systems can be
exploited to disrupt operations or leak data.

5.7.3 Notable Incidents

Smart City Platform Vulnerabilities: Security audits of smart city deployments have revealed misconfigurations and
lack of encryption in loT devices and data transmission.

Waste Management System Disruptions: Cities like Bengaluru and Pune have reported operational issues in
smart waste systems due to software bugs and connectivity failures, highlighting the need for secure and resilient
infrastructure.

5.8 Disaster Management & Urban Resilience

5.8.1 Technologies:

Al aids in flood prediction, real-time earthquake alerts, drone-based situational assessment, and crowd evacuation
models. It supports risk mapping, early warning dissemination, and coordination across emergency services.

Early Warning Systems: Al-enhanced models analyse meteorological, seismic, and hydrological data to predict
disasters such as floods, cyclones, and earthquakes.

Geospatial Intelligence Platforms: Satellite imagery and GIS tools integrated with Al for real-time damage
assessment and resource allocation.

Emergency Response Coordination Systems: Cloud-based platforms used by agencies like NDMA and SDRFs to
manage rescue operations and logistics.

Smart Infrastructure Monitoring: 0T sensors embedded in bridges, dams, and buildings to detect structural stress
and environmental anomalies.

Urban Resilience Dashboards: Al-powered dashboards used by municipal bodies to monitor risk indicators and plan
mitigation strategies.

5.8.2 Emerging Threat Vectors:

Disaster systems can be disrupted through misinformation, GPS spoofing, or deliberate jamming of alert systems. Al-
generated deepfakes or false sensor data could undermine rescue efforts. As disaster management systems become
more digitised, they face unique cybersecurity challenges that can compromise public safety and emergency response.
Key threats include:

Al-Based Manipulation of Early Warning Systems: Adversaries may attempt to tamper with predictive models or
sensor inputs to delay or mislead alerts.

Malware in Emergency Coordination Platforms: Targeted attacks on cloud-based disaster response systems can
disrupt communication and logistics.

Data Integrity Attacks on Resilience Dashboards: Manipulation of urban risk indicators can misguide planning and
resource allocation.
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loT Exploits in Critical Infrastructure Monitoring: Vulnerabilities in sensors embedded in dams, bridges, and
buildings can be exploited to trigger false alarms or hide actual threats.

Disinformation Campaigns During Crises: Al-generated fake news and social media manipulation can cause panic,
mislead citizens, and hinder emergency operation

5.8.3 Notable Incidents

Ukraine Emergency Services Cyberattack (2023)

Amidst the ongoing conflict, Ukraine’s disaster response systems were targeted by cyberattacks. These attacks
disrupted emergency coordination and communications, delaying critical response efforts and exposing
vulnerabilities in national resilience infrastructure.

US Federal Emergency Management Agency (FEMA) Phishing Campaign (2024)

A sophisticated phishing campaign impersonated FEMA officials and portals to steal credentials from emergency
personnel. The attack disrupted disaster relief operations and highlighted the risks of social engineering in emergency
response environments.

Australia’s MyGov Platform DDoS Attack (2023)

The central e-governance portal for Australia, MyGov, faced a large-scale Distributed Denial of Service (DDoS)
attack. Essential services including tax filing, healthcare access, and disaster relief coordination were temporarily
inaccessible, demonstrating the fragility of centralized civic platforms under cyber pressure.

Japan's Disaster Alert System Breach (2024)
Hackers infiltrated Japan’s early warning system for earthquakes and tsunamis. False alerts were broadcast to the
public, causing widespread panic and undermining trust in national emergency communication systems.

DIGITAL GOVERNMENT
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6. End-to-End Threat Intelligence
Architecture for Urban & Critical
Infrastructure

The complexity and interconnectedness of modern critical infrastructure demand a robust, scalable, and intelligent
security framework, with traditional, siloed systems increasingly inadequate in their response. A comprehensive threat
intelligence architecture offers a layered and dynamic defence that integrates real-time monitoring, cross-sectoral data
sharing, predictive analytics, and automated response mechanisms.

At the core of this architecture lies a Federated Threat Intelligence Platform (FTIP) that aggregates threat data from
across infrastructure services — utilities, telecom, BFSI, healthcare, energy, and transportation. This platform receives
continuous input from edge devices (IoT sensors, control systems, firewalls), sector-specific security operations centres
(SOCs), open-source threat feeds, dark web monitoring, and national security agencies. Al modules built into the FTIP use
machine learning to detect patterns, correlate attack vectors across sectors, and identify previously unknown threats.

Each sector is equipped with a Local Intelligence Node (LIN) that performs frontline data collection and initial anomaly
detection. These nodes use Al/ML models tailored to their environment, for instance, voltage fluctuation analytics in
electricity grids, SCADA protocol monitoring in oil refineries, or EHR access patterns in hospitals. Suspicious activities are
escalated to the central platform, where cross-sectoral correlation helps identify coordinated, multi-vector attacks.

The architecture also includes a Cyber-Physical Risk Engine that overlays digital threats on physical assets, enabling real-
time situational awareness. This engine uses GIS data, digital twin models, and event simulation to visualize cascading
impacts, such as a cyberattack on a power substation affecting urban transport and hospital operations.
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Decision Support Systems (DSS) powered by Al provide actionable recommendations to security teams, and Automated
Playbooks initiate predefined responses—blocking IPs, isolating infected nodes, or notifying law enforcement.

To ensure resilience, the architecture supports continuous learning through Al Model Feedback Loops, which update
detection models based on new threat behaviour. A Command & Control Dashboard facilitates central oversight, cross-
agency coordination, and strategic reporting to government authorities.

This unified threat intelligence architecture not only defends individual sectors but also protects the interdependent
urban ecosystem, enabling cities to withstand, adapt, and recover from both cyber and hybrid threats

What needs to be remembered here that the effectiveness of cyber threat detection and mitigation in protecting urban
and critical infrastructure is not solely determined by technology but is equally reliant on the incidence of robust policy
frameworks, institutional collaboration, and consistent legal enforcement. In an increasingly digital and threat-prone
environment, a comprehensive governance architecture is, therefore, necessary to align national priorities, enforce
sectoral compliance, and promote real-time threat response.

® Need for Cyber Resilience Frameworks
Cyber resilience refers to the capacity of infrastructure systems to anticipate, withstand, recover from, and adapt to
adverse cyber events. With increasing digitisation and interdependencies between sectors such as power, telecom,
health, and BFSI, even a localized cyberattack can trigger cascading failures. A national cyber resilience framework
should define minimum security baselines, encourage real-time threat visibility, promote redundancy, and build
sector-specific recovery protocols. Such a framework must be adaptive, integrating evolving technologies like Al,
and aligned with global standards such as NIST CSF, ISO/IEC 27001, and India’s National Cyber Security Policy. The
framework should also enable the distribution of knowledge via capacity building across the stakeholders to ensure
resilience throughout.
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® Interagency Coordination and Public-Private Partnerships
Critical infrastructure is largely operated by a mix of government and private entities. Hence, cybersecurity
governance should enable interagency coordination and public-private partnerships (PPP). National and state
cyber centres should act as fusion hubs — linking intelligence agencies, law enforcement, sectoral regulators, and
infrastructure operators. Clear roles, shared communication protocols, and standard operating procedures (SOPs)
for coordinated response during cyber incidents are essential. Public-Private Partnerships (PPPs) can also facilitate
investments in Al-enabled threat intelligence tools, cyber range simulations, and workforce upskilling.

® Activities of Threat Intelligence Sharing Forums
Timely sharing of actionable threat intelligence is critical to pre-empt attacks and coordinate responses. Though
India has several threat intelligence forums there is a need for structured methods under the oversight of CERT-
In and other national/state-level cyber coordination centres, including state-level CERTs. These forums would
serve as collaborative platforms for exchanging IOCs, TTPs (Tactics, Techniques, and Procedures), zero-day alerts,
and mitigation strategies. The model should be federated — with local intelligence nodes feeding into national
dashboards — to ensure both decentralization and unified visibility.

® Legal and Regulatory Requirements
To reinforce cybersecurity governance, legal and regulatory systems must be updated to keep pace with
technological evolution. Key recommendations include:

® Mandatory Reporting: Enforce breach notification within strict timelines for critical infrastructure operators.
® Liability and Compliance: Clearly define accountability of CISOs, vendors, and third-party service providers.

® Regulatory Harmonization: Align sectoral regulations (e.g., RBI for BFSI, MoHFW for health) with the national
cybersecurity strategy.

® Data Protection and Encryption Norms: Strengthen legal safeguards around personal and sensitive operational
data.

e Al & Emerging Tech Governance: Introduce regulations around ethical Al use in critical systems and oversight of
Al-generated content or decisions.

A forward-looking cyber defence policy framework, rooted in resilience, coordination, intelligence sharing, and legal
clarity, is therefore indispensable to protect the nation’s critical urban infrastructure from cyber and hybrid threats.
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7. Case Study: Maharashtra’s Cyber

Program — State of the art Cyber
Command Centre & CERT

Maharashtra has emerged as a leader in proactive cyber defence among Indian states through its pioneering MahaCyber
initiative. As urban infrastructure becomes more digitized, the state government recognized the need for a specialized,
scalable, and intelligence-driven framework to safeguard public services, government operations, and critical sectors like
finance, health, and transport.

The MahaCyber program serves as a robust case study of how digital forensics, Al-enabled threat intelligence and
coordinated governance can be implemented.

® Vision, Scope, and Implementation
The vision of MahaCyber is to establish a unified, real-time cyber monitoring and response framework for the state’s
entire digital ecosystem. The program is designed to act as the central cyber intelligence and operations hub for
Maharashtra, integrating inputs from various sources including police cyber cells, critical infrastructure operators, law
enforcement agencies, and citizen grievance portals.

®  Functions include:
® Cyber Command Centre
® State of the art Digital Forensics lab
®  CERT for Critical Infra Threat Intel & Incident Response
® Advanced SOC
® Centre of Excellence for training

®  Public awareness outreach

® Threat Intelligence Templates and Operational Workflows
The project team, led by experts from L&T Technology Services (LTTS), has implemented Al-enabled threat
intelligence templates that ingest logs from public sector infrastructure, telecom traffic, and financial institutions.
These templates are used to detect anomalies, correlate threat patterns, and trigger predefined workflows, including:

® (Geo-location-based alerting for region-specific threats
® Escalation to law enforcement in case of coordinated attacks
® Auto-isolation of affected nodes in case of ransomware detection

® Sector-wise advisories generated through Al risk scoring
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® Learnings and Strategic Enablers
Key learnings from the MahaCyber initiative include:

The need for early integration of law enforcement, regulatory bodies, and IT departments
Importance of standardizing data formats and incident reporting protocols

High value in training first responders and cyber analysts on Al tools

Real-world effectiveness of Al-powered IOC correlation engines

Focussed strategic and tactical threat hunting and advisories

Strategic enablers include strong political commitment, budgetary backing from the state, public-private partnerships
for technology onboarding, and capacity-building programs at grass root levels.

® Replicability to Other States and Urban Clusters

MahaCyber offers a replicable, modular, and adaptable operating model that can be extended to other Indian states
and urban clusters. Its architecture supports:

Federation: State-central visibility with district-level nodes reporting through customised platform leveraging
block chain-based case management system & advanced forensics tools

Integration: Plug-and-play compatibility with sectoral SOCs and national systems like CERT-In offering SOC as a
service through state-of-the-art SOC technology stack

Localization: Configurable for local threat landscapes and infrastructure priorities through Threat Intelligence
platforms

Automation: Built-in Al modules for threat scoring, pattern recognition, and advisory generation

MahaCyber has pioneered the blueprint made reality through governance, advanced tools, highly skilled talent pool
and create resilient cyber ecosystems to protect urban & critical infrastructure leveraging technology.
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8. Suggested Actions

As India’s urban infrastructure continues to digitise, securing its critical systems requires a unified, future-ready strategy.
A strategic, multi-stakeholder call to action is necessary, one that aligns government policy, industry innovation, and
operational leadership. The time to act is now, before threats become crises and vulnerabilities become irreversible
damages.

This involves into a multi-step action plan, including the need for:

®  For Policymakers and Regulators to

Institutionalise a National Threat Intelligence Grid (NTIG) to facilitate cross-sector, real-time sharing of threat
data

Create a Sovereign Threat Attribution Engine Using Al + OSINT Fusion

Operationalise a Decentralized Tl Sandbox for Al-Driven Threat Simulation

Establish a Zero Trust Threat Intelligence Exchange (ZT-TIX) for cities

Launch a National Al-Enabled Dark Web Intelligence Program

Create a Threat Intelligence Readiness Index (TIRI) for Government and PSU ecosystem

Fund a National Corpus of Annotated Cyber Threat Data for Al Research

Integrate Tl into Digital Governance Platforms via Trust Scores

Promote dedicated funding for TI-driven cybersecurity R&D and capacity building through DST, MeitY, and UGC

Mandate the creation of Cybersecurity Command & Control Centres (CCCs) and CERTs in each state, following
the learnings of the MahaCyber model

®  For Industry Leaders and CISOs to

Invest in PPP-based Tl sandboxes to simulate emerging threats across critical infrastructure segments including
energy, BFSI, and telecom

Participate in sectoral threat-sharing consortiums and establish internal Tl Cells with Al-enabled alerting systems

Adopt zero-trust-based Tl exchange protocols for secure collaboration with vendors and regulators

® For Academia and Research Institutions to

Launch specialized Tl and adversarial Al research centres within technical universities and lITs
Institutionalize Academic Chairs and Research Fellowships in Threat Intelligence

Create a National Al-TI Policy Convergence Framework

Build and open-source India-specific cyber threat datasets for academic innovation and real-world validation

Create courses and fellowships focused on Al + Threat Intelligence fusion, ethical Al, and model hardening
techniques
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9. Conclusion

Our paper underscores the immediate need to reimagine urban and critical infrastructure security in an era of digital
transformation. With growing interconnectedness and dependencies on digital technologies, the risks associated with
cyber and hybrid threats have escalated in both scale and complexity. A proactive and adaptive approach to threat
intelligence is no longer optional but is necessary for safeguarding these vital infrastructure systems. This needs to be
backed up by focused investments across appropriate measures, initiative & programs to derive the maximum benefits.

In this scenario, threat intelligence emerges as a pivotal solution, offering the ability to analyse vast datasets, detect
anomalies, anticipate risks, pre-empt threats and guide real-time response. It enhances situational awareness, reduces
response times, and facilitates cross-sector coordination, addressing the challenges posed by an expanded attack
surface. From monitoring SCADA systems in utilities to safeguarding healthcare records against ransomware, threat
intelligence equips infrastructure operators with the information needed to stay ahead of evolving threats.

The sectoral interdependencies across infrastructure (e.g., power outages affecting water, telecommunications, and
healthcare) underscore the need for a unified threat intelligence framework that integrates data and defences across
all infrastructure domains. Such a framework needs to accommodate local nuances while maintaining centralized threat
visibility and response capabilities.

Collaboration among stakeholders is crucial. Policymakers, urban planners, industry leaders, and academia need to work
together to institutionalize threat intelligence-sharing platforms, build robust governance frameworks, and invest in
resilience-driven technologies. Real-world examples, such as the MahaCyber initiative, underscore how an integrated
approach can effectively protect infrastructure while offering replicable blueprints for other regions.

The future of urban and critical infrastructure’s cybersecurity lies in unified action, informed strategies, and innovative

technologies. A commitment to fostering leadership, collaboration, and investment in next gen threat intelligence will not

only strengthen defences but also ensure the resilience, safety, and continuity of essential services.

The path forward, therefore, calls for nothing less than comprehensive vigilance and proactive and decisive action to
safeguard the lifelines of modern society.
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L&T Technology Services

24



Annexure

Summary of Indicative Categories, functions, Tools and Technology used along with Al- Assisted Tools*

(* The tools listed in the table below and in the other sections are presented solely for reference. Their inclusion does not
constitute an endorsement or recommendation, and any use of these tools should be based on individual judgment and

discretion)

Function

* Key Tools/Technologies

Purpose

*Al-Assisted Tools/Capabilities

WHOIS lookup,
domain registration
tracking

DomainTools, WhoisXML API,
CentralOps

Monitor domain own-
ership changes, detect
typosquatting

Al-driven domain risk scoring (Do-
mainTools Iris Detect, Recorded
Future)

Passive DNS (pDNS)
analysis

Farsight DNSDB, Security-
Trails, PassiveTotal (RisklQ)

Trace historical DNS
resolutions and domain
activity

ML-based DNS pattern analysis
(RisklQ PassiveTotal, Infoblox)

Domain reputation
scoring

Cisco Talos, IBM X-Force
Exchange, OpenDNS, Spam-
haus

Identify malicious or sus-
picious domains

Al-powered domain reputation
engines (Cisco Umbrella, Anomali)

IP reputation tracking

AbuselPDB, GreyNoise, Cisco
Umbrella, VirusTotal

Detect known malicious
IPs based on global intel-
ligence

Al-enhanced IP behaviour analyt-
ics (Darktrace, Vectra Al)

ASN/geolocation
mapping

Team Cymru, IPinfo.io, RIP-
Estat

Identify IP origin, associat-
ed networks

Geo-IP anomaly detection with Al
(ThreatConnect, IBM QRadar)

Real-time IP be-
haviour analysis

Zeek (Bro), Snort, Suricata

Detect network anomalies
or attack behaviours

Behavioural threat detection with
Al (Vectra Al, ExtraHop Reveal(x))

Certificate Transpar-
ency (CT) log analysis

crt.sh, Google CT logs, Face-
book CT Monitoring

Detect rogue or mis issued
SSL/TLS certificates

Al-enabled cert anomaly detec-
tion (Google Certinspector, Cen-
sys Al)

Certificate lifecycle &
trust monitoring

Venafi, Keyfactor, Sectigo
Certificate Manager

Manage and secure public
key infrastructure (PKI)

Al-based PKI monitoring (Keyfac-
tor Command, Venafi Al-integrat-
ed)

TLS/SSL scanning

Qualys SSL Labs, Shodan,
Censys

Identify exposed certif-
icates and encryption
configurations

Al-driven SSL/TLS scanning
with anomaly detection (Censys,
Qualys Al extensions)

SSL/TLS protocol

Wireshark, MITMproxy, Zeek

Inspect encrypted traffic

Al for encrypted traffic analysis

compliance

inspection for weaknesses (Darktrace, ExtraHop Reveal(x))
Cipher suite & proto- | Nessus, OpenVAS, Qualys Check encryption strength | Al-based vulnerability prioritiza-
col audit VMDR and vulnerabilities tion (Tenable.io, Qualys VMDR Al)
E data-at-rest and Machine | ing for dat =
Endpoint encryption | Microsoft Defender for End- nsute ata ? res an. ~ac |n§ ear.nlng. or a.a SRR
S . data-in-transit encryption | tion policy violations (Microsoft
validation point, Symantec DLP

365 Defender, Symantec DLP Al)
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