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Abstract 
The increasing threats and zero-day vulnerabilities might pose a significant risk to 
the GIS-Government Information System which is the foundation of the power of 
the state. Such systems facilitate vital services such as the provision of public 
services, national security operations, financial, healthcare, and policy 
development. With the digitalization and interconnection of such systems by 
governments, they are becoming vulnerable to advanced and pervasive cyber-
attacks. The development of new attack vectors, including advanced persistent 
threats (APTs), ransomware, supply-chain attacks, AI-enabled phishing and zero-
day exploits pose significant threats to the privacy, sanctity and readability of 
sensitive government information. The present paper explores the currently 
changing cyber-threat environment that attacks government information systems 
and considers effective measures to mitigate it. The current research identifies the 
major weaknesses of the outdated infrastructure, poor security policies, human 
error, and limited incident-response capabilities to highlight ways in which the 
country could be more susceptible to them after reviewing the case studies in the 
world and situating them into the context of Pakistan, which is a developing 
nation. The proposed study is a mixed-methods/single-method research because it 
seeks to obtain quantitative data concerning cyber-incidents, as well as qualitative 
data, based on expert interviews and reviews of policy documents. Such a two-tier 
approach provides a full understanding of both technical and socio-organizational 
aspects of GIS security. This Paper studies suggest that such things as 
transitioning to zero-trust architecture, having continuous monitoring of your 
network, increasing the protection on endpoints, establishing a robust encryption 
protocol, and conducting regular security awareness training to governmental staff. 
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INTRODUCTION
Online systems are quite popular and handy in 
any sphere of life, but at the same time, they have 
disturbing sides to them. On the one hand, 

digital tools simplify our life and on the other 
hand, we simply upload the most valuable 
information online without second thoughts and 
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it can become a significant threat. Cyber-bullying, 
spoofing and others are ubiquitous, and, in that 
case, it is especially important that government 
systems should be locked down due to the 
sensitivity and confidentiality of the data. GIS is 
not just vulnerable, but vulnerability is a socio-
technical problem with a variety of factors that 
affect it. Old, outdated legacy infrastructure, 
insufficient financing of cybersecurity, lack of 
personnel in the field of skilled security 
professionals, laxity in policy implementation, 
and human error all combine to create a factor 
that an attacker can use up both technical and 
non-technical vulnerabilities. In such countries as  

Pakistan, those difficulties become even larger, 
due to incoherent cybersecurity policies, reduced 
cross-agency interactivity, and absent of a 
consistent national incident response system. 
This is the reason the paper had suggested a 
multi-layered security model that could be 
utilized to guarantee that systems are stronger 
with technical, procedural and policy controls. 
 
 
 
 
 

 
Figure 1: Government Information System Protection Scenarios 
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guarantee the security of the government 
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supplemented by Cyber Threat Intelligence. 

Security Operations Centers (SOCs) that are 
driven by (CTI)-based features to allow the real- 
time identification and. neutralization of threats. 
Through international standards in calibration of  
the national security measures. including the 
NIST Cybersecurity Framework and ISO/IEC 
27001, governments are able to create an efficient 
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those who need it most since individuals will be 
made citizens. growing more reliant on online 
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state services. The study provides an in-depth 
analysis of the. shifting cyber threat situation, 
identifying system vulnerabilities and offering 
remedies. policy and IT leader roadmaps to 
increase flexibility of the systems by adopting 
international. collaboration and community 
relations. This work is eventually a strategic work. 
government safety reinforcement, promoting a 
solid cybersecurity stance that protects vital 
national information and at the same time 

secures the continuity of the provision of 
fundamental services in. a growing antagonistic 
online culture. 
 
 
 
 
 
 
 

 
Figure 2: METHODS OF PROCTECTION 
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the challenges in healthcare, primarily that 
patient data is easily susceptible to ransomware. 
[17] identified in the banking sector that the fear 
of cyberattacks may alter the use of online 
banking by customers. In the case of education, 
[5] advocated the use of cybersecurity courses in 
college curricula to prepare students to deal with 
the emerging threats. Technological solutions 
continue to be talked about. [13] discussed the 
possibility of securing government records by 
using blockchain due to its immutability and 
decentralization nature. Alhassan and Adjei 
(2021) have considered e-government services 
based on the cloud platform, where there is the 
scalability and even the gravity of privacy. The 
researchers in a study conducted by [1] examined 
the AI threat-intelligence and indicated that 
predictive analytics could in essence speed up the 
process of incident response in governmental 
agencies. In addition to gadgets, they have an 
ethics and policy aspect. [15] justified the security 
of the systems of the population as not only a 
technological task but also a moral one since the 
trust in democracy may be undermined by the 
lack of protection. [11] concluded that open and 
transparent communicating policies created 
compliance and confidence between citizens. [8] 
emphasized that it was necessary to have good 
legislation to address cybercrime. Training also 
matters. As demonstrated by [6] threat detection 
skills are improved when the public agencies 
receive scenario-based training. [10] posited that 
the audit trails generated using blockchain 
provide a learning mechanism because they 
attract the focus on the utilization of the data in a 
transparent manner. Lastly, some articles are 
comprehensive, and they integrate tech, behavior 
and organization. [12] indicated that sustainable 
cybersecurity within the public administration 
requires both a mixture of defenses, enforcement 
of policies, and continuous training. By and 
large, the study identifies the most appropriate 
way would be to have technology, policy, and 
human factors integrated as a form of strategy. 
 
Research Problem 
The increasing cases of targeted ransomware, 
phishing as well as advanced persistent threats 

(APTs) and insider threats are becoming targets 
of government information systems. There is 
high likelihood that these systems contain 
sensitive information about citizens, important 
infrastructure processes, and information 
regarding national security, and thus they are 
major targets by cybercriminals and state-backed 
agents. Although most government agencies have 
invested heavily in cybersecurity infrastructure, 
they remain challenged by old systems, a lack of 
technical expertise, weak incident response 
systems and changing vectors of attacks that are 
more resistant to traditional protection 
initiatives. Also, the quick penetration of cloud 
services, remote work and inter-agency data 
sharing have also increased the attack surface.  
[21] explains how combining blockchain and 
machine learning can improve the security of 
healthcare IoT systems by ensuring data integrity, 
detecting threats, and strengthening 
authentication. [22] reviews and compares 
federated learning–based cybersecurity models for 
IoT systems, showing how they effectively detect 
and mitigate cyber threats while preserving data 
privacy. 
The major issue is the fact that the security 
frameworks are currently developed insufficiently 
as compared to the dynamism of the appearing 
cyber threats and thus the vulnerability they 
provide may depict critical data breaches, loss of 
public trust, and governmental services 
disruption. The effects of effective cyberattack on 
GIS can be disastrous, causing dysfunction of the 
provision of necessary services, financial damage, 
loss of public confidence, and undermining 
national security. 
 
To Overcome these Occurring issues we 
recommend following Objectives. 
Research Objectives 
1. To Diagnose The hypered and most relevant 
cyber security threat to government information 
systems in the last five years.  
2. To Examine The major causes and weak 
points that make impact on current government 
security design whole infrastructure. 
3. To Calculate Current Standards and policies 
which help us to analyze which protocols and 
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protection techniques are used to prevent threats 
that are causing major damage. 
4. Advised The Advanced tools and techniques 
are made up with the framework and different 
technical procedures to build protection walls 
around government confidential information. 
5. To recommend capacity-building strategies 
for enhancing cybersecurity skills among 
government IT personnel 
6. To develop a strategic model for continuous 
monitoring, threat intelligence integration, and 
incident response in government systems 
 
6. Methodology 
6.1 Research Design 
The proposed study will be carried out in a 
mixed-methods study utilizing both a quantitative 
and qualitative approach.  Quantitative part will 
involve a survey of the cybersecurity practitioners 
in government agencies to obtain measurable 
information about threats, vulnerabilities, and 
measures deployed to surround security. The 
qualitative element will also include deep-seated 
interviews on the associated IT managers, security 
officers and policymakers to get viewpoints 
regarding the circumstantial issues and strategic 
reaction to the new cyber threat. 
 
6.2 Population and Sampling 
• Population: 
The target population includes cybersecurity 
personnel, IT administrators, policymakers, and 
decision-makers working in federal, provincial, 
and local government agencies 
• Sample Size: 
A total of 150 respondents will be targeted for 
the survey and 15–20 participants for in-depth 
interviews. 
• Sampling Technique: 
Purposive sampling used employed so that we 
ensure that the sample has first-hand experience 
in government systems cybersecurity 
management. 
 
6.3 Data Collection Methods 
1. Quantitative Data Collection: 
o A structured questionnaire will be designed 
based on existing cybersecurity design.  

o The survey will measure variables such as 
frequency of cyber incidents, level of 
preparedness, policy compliance, and perceived 
threat levels. 
o Likert-scale items (1–5) will be used for most 
questions to allow for statistical analysis. 
 
2. Qualitative Data Collection: 
o We will use semi-structured interviews to 
obtain an idea of how others cope with the 
arising threats, combine the difficulties of 
implementing security measures, and perceive the 
existing governmental policies on cybersecurity. 
o  The interviews will be audio taped (and with 
permission) and directly transcribed to analyze. 
3. Secondary Data Sources: 
o I will be also delving into cybersecurity 
organizations like CISA, ENISA, and NCA 
Pakistan. I will also pass through published 
research articles and government audits of cyber-
security to provide my analysis with an added 
depth. 
 
6.4 Data Analysis 
1. Quantitative Analysis: 
o Data will be analyzed using SPSS or  
o Descriptive statistics (mean, median, 
frequency) will describe threat patterns and 
preparedness levels 
o Inferential statistics (correlation, regression) 
will examine relationships between variables such 
as training level and incident response 
effectiveness 
2. Qualitative Analysis: 
o Thematic analysis will be conducted using 
NVivo or similar software. 
o Interview transcripts will be coded to identify 
recurring patterns and themes related to security 
challenges, policy gaps, and emerging threat 
trends. 
 
6.5 Ethical Considerations 
• Everyone must give their permission through 
consent.  
• Confidentiality will be ensured by 
anonymizing participant data. 
• Ethical approval will be sought from the 
relevant institutional review board (IRB) 
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• Sensitive government data will not be 
disclosed, and only aggregated results will be 
reported. 
 
6.6 Limitations of Methodology 
• The use of purposive sampling may limit the 
generalizability of results to all government 
agencies. 
• Self-reported data in surveys and interviews 
may be subject to bias. 
• Rapidly evolving cyber threats mean that 
findings may need periodic updating. 
 
Proposed Security Framework 
I look forward to discussing this new security 
framework that enables safeguarding the 
information systems of the government against 
the current cyber threat. It is as though it is a 
multi-layer, adaptable, risk-determined model 
that ensures the safety of the system presently and 
in future. The architecture is made up of zero-
trust at the core.  
It means that no user and device are 
automatically trusted based on whether they are 
within the network or without the network, they 
must all prove by themselves every time. Then we 
have the following: multi factor authentication, 
identity and access management policies and role 
based on access control so that no one is allowed 
into the site when they do not have the correct 
clearance in. The framework includes real-time 
intrusion detection and prevention models 
powered by AI, as well as 24/7 monitoring with a 
SIEM system to notice an attack in progress.  
To protect data, we lock everything in with end-
to-end encrypted data, we take safe backups and 
even check the integrity of data using blockchain 
so that no one can manipulate the data. The 
people side is not something we can forget either, 
so there is cybersecurity awareness training of all 
the government employees, since human error 
remains one of the primary causes of breaches. 
Systems can gain the flexibility and reliability 
needed to counter the complex cyber attacks by 
using predictive analytics and strong defensive 
mechanisms. Moreover, in case of security breach 
the response system is highly organized and clear 
that proceeds through the certain stages of 

containment, eradication and recovery, which is 
then subsequently followed by an extensive 
examination of the incident in order to enhance 
future protective measures. All these are geared 
towards ensuring that the operations of the 
government are still supported efficiently 
ultimately, the design is not only legal but is also 
operationally sound and this is achievable by 
incorporating advanced technology, strict policy 
implementation as well as continuous and 
uninterrupted monitoring of the government 
information systems. 
 
Discussion 
The security of government information systems 
is of immeasurable significance to shield as well 
as to defend. sensitive information on the state 
also to guarantee the population on their trust, as 
well as to secure the service of the state agencies. 
Lately, the types of cyber threats attacking have 
been in the category. governmental entities has 
developed in an active nature of the conflicts 
among them. state-backed and state-indirect 
attacks to more advanced ones such as APTs, 
ransomware and insider attacks. I have 
discovered that the former security that was based 
on perimeter. paradigm ceased to be effective 
because the attackers are using cloud 
applications, IoT. parts, and even the 
compromising of the supply chain. The suggested 
multi-layered security structure implements zero 
trust concepts, AI-driven detection and 
blockchain technology.to guarantee the data 
integrity, in addition to the human factor, which 
is provided by constant training and. rigorous 
access controls. The key component of this 
strategy is the sharing of threat intelligence, in 
real-time. brokering interagency, which makes 
incident response times dramatically faster. 
While technical tools are institutional, and they 
require overall policies, cross-agency. teamwork, 
and regular audits to eliminate challenges such as 
budget and legacy. system integration. In the 
future, it is necessary to shift to adaptive policies 
and. predictive analytics to overcome the threats 
even before they lead to operations or reputation. 
hurt, eventually enabling government agencies to 
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be resilient in an ever-growing. complex threat 
environment. 
 
Conclusion & Recommendations 
Government information security has become an 
urgent national concern when it comes to the 
aspect of security. more and more intense and 
advanced cyber-attacks. In our study, we have 
indicated that. A multi-layered approach is 
needed which involves the use of technological 
tools alone. that unites developed technology, 
solid policy frameworks, and constant human 
centered. interventions. We have created a 
roadmap that focuses on Zero Trust architecture 
that is augmented with. To enhance the response 
mechanisms and enhance the integrity of the 
data, AI and blockchain technology. Although 
this plan offers a reasonable way of enhancing the 
national cybersecurity, its final outcome remains 
viable. It depends on decisive leadership, 
sufficient funding and smooth cooperation. 
throughout the different government agencies. 
 
Informed by the suggested framework, we 
propose the following postulations: 
1. Implement a Zero-Trust Security Framework: 

Regardless of the user's location or the device 
being used, every access request must be 
subject to strict authentication in order to 
eliminate implicit trust.  

2. Invest in AI and machine learning tools: Use 
predictive analytics to find and stop dangers 
before they become unmanageable.  

3. Enhance Inter-Agency Threat Intelligence 
Sharing: Create safe channels for agencies to 
exchange cyber threat intelligence in real 
time.  

4. Improve Workforce Cybersecurity Training: 
Conduct frequent training to reduce the risks 
of human error and insider threats.  

5. Modernize and Retrofit Older technologies 
and Other Systems: Modernize outdated 
infrastructure to eliminate vulnerabilities and 
make it compatible with more recent security 
technologies.  

6. Frequent Audits and Simulations: Use 
penetration testing, Red Team, and incident 

response exercises to make systems more 
resilient. 

Such recommendations will see the government 
pillars change their defensive mode of operation 
to a proactive system of cyber resilience where key 
national activities will be safe in a highly 
aggressive cyber domain. It is mentioned in the 
study that cyber threats are continuously 
developing, and with the adoption of a flexible, 
adaptive, and collaborative approach towards 
security, governments would be able to 
substantially reduce risks and maintain the trust 
of the population. 
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