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BLUF: This write up discusses the weakness of critical infrastructure in SCADA. 

Weaknesses in the critical infrastructure system networks such as the power grid, 

water networks, and transportation networks are the lifeblood of our contemporary societies. 

They are the core of daily life functions and vulnerable to a myriad of weaknesses whose 

exploitation has catastrophic consequences. 

 

• Cybersecurity Threats: Perhaps the largest vulnerability of critical infrastructure because 

it is open to cyberattacks. System interconnectivity and use of Internet of Things (IoT) 

devices offer the attacker the convenience of exploiting vulnerabilities. The Stuxnet 

worm employed in attacking industrial control systems showed how a cyberattack would 

be capable of compromising critical infrastructure operation (Zetter, 2014). The attack 

would lead to power disruption, water contamination, or transportation disruption. 

 

• Physical Vulnerabilities: Physical threats like natural disasters, terrorism, and vandalism 

also create very dangerous threats to critical infrastructure. A physical assault on an 

electricity grid, for example, would be able to cause widespread blackouts, affecting 

communities, businesses, and emergency services. 

 

• Human Error: Too easily overlooked, human error can be a significant contributor 

to critical infrastructure failure. Poor reporting of information, confusion, or inadequate 

training can all lead to system failure or malfunction. The human element is paramount in 

the example of power stations or water treatment facilities, where highly skilled operators 

must monitor intricate processes. 

 

The use of SCADA in risk minimization is implemented to enable real-time monitoring and 

control of infrastructure processes. By collecting data from sensors and 

equipment integrated into the physical infrastructure, SCADA systems enable infrastructure 

processes to be monitored and controlled remotely by operators. SCADA 

systems serve an important function in keeping critical infrastructure operational and in 

preventing threats. 

 

• Threat Detection and Early Warning: SCADA systems are one of 

the most important tools in monitoring infrastructure systems 

for issues. In an example of an electrical grid, for instance, SCADA can alert for voltage 

or temperature fluctuations, which are signs of equipment failure. By detecting these 

issues early, SCADA systems can alert operators and allow them 

to fix the problems before a minor issue becomes a catastrophic failure. 

 



• Control and Automation: SCADA systems facilitate automation of the process and thus 

reduce the possibilities of human error. Automated actions, such as de-energizing a 

flawed part of an electrical grid, can isolate faults before they become serious problems. 

This is especially critical in preventing cascading failures, 

which generate widespread outages. 

 

• Cybersecurity Features: As heightened cybersecurity threats have become more 

advanced, SCADA systems now incorporate robust security features such as encryption, 

multi-factor authentication, and intrusion detection systems. These guard the system’s 

integrity by barring unauthorized access and confidential information from being 

transmitted securely.  

 

• SCADA systems are made interoperable with other security systems, such as firewalls 

and anti-virus software, to enable the installation of multi-layered security systems for 

protection against cyber and physical attacks. By making critical infrastructure secure 

from internal and external attacks, SCADA systems can minimize the threat posed by 

cyberattacks, natural disasters, or human errors.  

 

Conclusion: Critical infrastructure systems are exposed to a myriad of threats, from cyber-

attacks and physical sabotage to human errors. SCADA systems, through their real-time 

monitoring, automation, and high-security capability, are the foundation of reducing such threats. 

With their continuous monitoring and control of important systems, SCADA 

applications have an important function to provide infrastructure resilience, avert disruptions, 

and reduce the amount of damage possible. 
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