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Abstract

This study addresses the persistent problem that many national disaster management systems remain
fragmented, reactive, and weakly integrated despite rising disaster complexity, which limits early warning,
coordinated response, and the reduction of economic losses. The purpose of the research was to examine how
advanced computing and Al-driven national information systems influence predictive disaster risk management
and how this, in turn, supports economic loss mitigation. Using a quantitative, cross-sectional, case-based
design, the study drew on 210 valid responses from disaster management officials, ICT and system professionals,
emergency response coordinators, policy and planning officers, and analysts involved in national disaster
information environments, following 240 distributed questionnaires, 218 returns, and an effective response rate
of 87.5%. The key variables were Advanced Computing Capability, AI-Driven Forecasting Capability, National
Information System Integration, Real-Time Decision Support, Predictive Disaster Risk Management, and
Economic Loss Mitigation. Data were analyzed through descriptive statistics, reliability testing, Pearson
correlation, and regression analysis using SPSS. The results showed high mean scores across the main
constructs, including Advanced Computing Capability (M = 4.18, SD = 0.64), Al-Driven Forecasting
Capability (M = 4.11, SD = 0.69), Predictive Disaster Risk Management (M = 4.14, SD = 0.62), and Economic
Loss Mitigation (M = 4.02, SD = 0.71). Reliability was strong, with an overall Cronbach’s alpha of 0.903.
Correlation results indicated that Predictive Disaster Risk Management was strongly associated with Al-
Driven Forecasting Capability (r = 0.724, p < .01), Real-Time Decision Support (r = 0.701, p < .01), and
Economic Loss Mitigation (r = 0.756, p < .01). Multiple regression showed that the four predictors explained
62.8% of the variance in Predictive Disaster Risk Management (R? = 0.628), with Al-Driven Forecasting
Capability emerging as the strongest predictor (f = 0.312, p = 0.001). Predictive Disaster Risk Management
also explained 57.1% of the variance in Economic Loss Mitigation (R? = 0.571; p = 0.756, p < .001). The study
implies that governments should prioritize Al forecasting, integrated national systems, and real-time decision
support to strengthen predictive readiness and reduce disaster-related economic disruption.
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INTRODUCTION

Disaster risk management is commonly understood as the organized set of publics, institutional,
technical, and social actions through which hazards are identified, monitored, anticipated, reduced,
responded to, and recovered from across the disaster cycle (Guha et al., 2022). Within this broad
domain, emergency response information systems and crisis-response decision systems occupy a
central place because they connect data, communication, coordination, and action under severe time
pressure. Emergency response information systems have been described as an evolving technological
field shaped by the need for real-time collaboration, distributed decision making, and cross-
organizational integration, while emergency situations generate information requirements that differ
substantially from routine administrative environments because they involve uncertainty, overload,
interdependence, and compressed decision windows (Akter & Wamba, 2019). In a related vein, disaster
management technologies are valuable not only for collecting information but also for coordinating
actions across mitigation, preparedness, response, and recovery, while communication bottlenecks in
emergencies are often simultaneously technological, sociological, and organizational. These
foundational insights are internationally significant because disasters are not merely local
interruptions; they are events that can destabilize transportation systems, public health services, critical
infrastructure, governance routines, and national economies across borders (Fiedrich & Burghardt,
2007). Disaster resilience has been framed as a place-based capacity shaped by social, institutional,
environmental, and infrastructural conditions, and this reasoning has also been translated into
indicators that allow disaster readiness to be benchmarked across jurisdictions. In this conceptual
setting, advanced computing refers to the combination of high-capacity computation, distributed
processing, data-intensive analytics, simulation, and machine-supported decision procedures used to
process large and heterogeneous data streams. Al-driven national information systems extend that
logic further by embedding machine learning, pattern recognition, predictive modeling, and automated
classification into public-sector information architectures that support national disaster governance.
The present study is grounded in this definition-rich intersection, where disaster risk management,
advanced computing, and Al-enabled public information systems meet as mutually reinforcing
components of state capability, information processing, and coordinated risk reduction (Cumbane &
Gidofalvi, 2019).

A second layer of scholarship explains why the international relevance of disaster management now
rests so heavily on information systems rather than on isolated operational capabilities. Large-scale
emergencies expose the limits of fragmented databases, single-agency communication chains, and
manually assembled situation reports. Emergency decision support has been conceptualized around
overlapping processes such as preparedness, mitigation, detection, response, and normalization rather
than around separate organizational silos. In the same line, collaborative information system models
have been proposed in which local resource databases, public organizations, private actors, and non-
governmental stakeholders are linked through a virtual information architecture, thereby widening the
informational basis for multi-criteria decision making (Cutter et al., 2010). A more explicitly
computational illustration can be found in flood early warning system design, where sensor networks,
anomaly detection, probabilistic failure analysis, and flood simulation are integrated within an
interactive decision-support environment. What makes these studies especially important for a
national-level inquiry is that they treat disaster management as a socio-technical coordination problem
rather than a narrow forecasting exercise. The value of a national information system lies not only in
storing records but in fusing monitoring, communication, simulation, prioritization, and response
support into a common operating framework. This becomes particularly significant in countries where
multiple agencies manage meteorological risk, civil protection, telecommunications, transport, health
logistics, and public warnings simultaneously. Decision support in such contexts depends on
interoperability, timely data exchange, and institutional trust as much as on the sophistication of
computational tools themselves. As a result, the study of Al-driven national information systems is not
reducible to software adoption; it is the study of how states organize information under conditions of
uncertainty to reduce cascading losses (Imran et al., 2014). The international research record already
shows that well-structured emergency information systems improve situational awareness, expand the
visibility of resources, and strengthen the coordination logic through which warnings, resource
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mobilization, and protective action are executed across space and institutions.

Figure 1: AI-Driven National Information Systems for Predictive Disaster Risk Management
Across the Disaster Cycle
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A third strand of literature shows that the informational foundations of disaster governance have
expanded sharply through digital traces, social media, volunteered geographic information, and
crowdsourced reporting (Poblet et al., 2018). This body of work is important because predictive disaster
management increasingly depends on data ecosystems that extend beyond conventional
administrative files and sensor feeds. Twitter has been shown to function as a network of “social
sensors” capable of supporting real-time earthquake event detection, while microblogging during
natural hazards contributes to situational awareness by surfacing locally grounded, time-sensitive
observations (Reuter et al., 2018). The discussion was extended through examinations of volunteered
geographic information from social media networks as a support mechanism for disaster management,
showing that geolocated, user-generated information can enrich contextual understanding of
unfolding events. Social media data have also been mined to explore crisis informatics and reveal
behavioral patterns, needs, and communication dynamics during tornado events. This area of
scholarship was later consolidated through the definition of crisis informatics as a field that combines
computing and social science to understand how people use personal information and communication
technologies in extraordinary times. Reviews of the field have shown that social media has become
embedded in emergency management research as a means of information sharing, public participation,
backchannel communication, and distributed sensemaking (Sakaki et al., 2010). These studies matter
internationally because national disaster systems now operate in information environments where
official alerts, citizen-generated reports, voluntary mapping, and platform-mediated communication
coexist in real time. The practical question is no longer whether informal digital data exist, but how
national systems can assess relevance, trustworthiness, temporal value, and operational usability at
scale. In this sense, Al-driven national information systems are built on an expanded definition of
evidence, one in which public reports, crowdsourced signals, and social media content become part of
the broader informational terrain of preparedness, response, and recovery (Ukkusuri et al., 2014).

Once the data environment is understood in this broader way, the relevance of advanced computing
and artificial intelligence becomes more precise (Ostermann & Spinsanti, 2012; Palen & Anderson,
2016). Al in disaster settings is not a single technique; it is a family of computational approaches that
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includes supervised and unsupervised learning, neural networks, deep learning, automated
classification, anomaly detection, damage assessment, and predictive analytics. Human-machine
collaborative systems have been introduced to classify crisis-related microblog messages at high speed,
making large message streams more operationally useful for responders. Reviews on big data in natural
disaster management have emphasized that integrating diverse sources with near-real-time analysis
changes how hazards are monitored, how effects are detected, and how relief and recovery can be
informed (Van de Walle & Turoff, 2007). Likewise, systematic analysis has shown that big data and
analytics are reshaping disaster management by increasing the ability to visualize, analyze, and predict
events within fragmented humanitarian and crisis-management contexts. A processing-oriented
perspective has also highlighted the technical importance of scalable frameworks for geospatial and
streaming data in disaster response applications. More recent reviews deepen the Al angle even further
(Van de Walle & Turoff, 2008). Machine learning and deep learning applications have been synthesized
across hazard prediction, vulnerability assessment, detection, early warning, monitoring, damage
assessment, and post-disaster response, while artificial neural network approaches have been
documented as increasingly important across disaster prediction and management tasks. Together,
these studies show that advanced computing matters in disaster governance because the underlying
analytical problem is one of scale, heterogeneity, and speed: sensor data, satellite imagery, GPS traces,
social media messages, volunteer reports, and administrative records all arrive with different
temporalities, resolutions, and uncertainties. Al-driven national information systems become
meaningful when these computational capacities are organized to transform raw data into probability
estimates, relevance scores, warning signals, damage proxies, and prioritized response information that
public institutions can act on during compressed decision cycles.

The governance dimension of this topic becomes clearer when disaster management is approached not
only as event handling but also as resilience building and institutional readiness (Krzhizhanovskaya et
al., 2011). Resilience has been described as place based and dependent on the interaction of social, built,
environmental, and institutional capacities, and this has also been translated into measurable indicators
for benchmarking baseline resilience conditions. This trajectory was later extended through the
development of the Natural Hazard Resilience Screening Index, which operationalized resilience
through governance, societal, built, and natural system characteristics. These frameworks are highly
relevant to national information systems because predictive disaster risk management requires more
than accurate hazard detection; it requires institutional pathways that can absorb information and
convert it into coordinated protection (Li et al., 2012). Advanced computing therefore intersects with
public administration through standards, interoperability, policy routines, resource visibility, and
warning dissemination (Abdulhamid et al., 2020). A systematic review of social media use in disaster
recovery showed that the digital information environment extends into recovery functions, where
communication, coordination, and information exchange continue shaping outcomes beyond the
immediate emergency window. Other reviews documented that social media and related information
platforms have become increasingly interwoven with crisis management and emergency response
research, showing how digital communication broadens participation and supplies additional
observational data for emergency operations (Saroj & Pal, 2020). Organizational analyses have also
identified barriers and enablers of social media use in disaster management, including trust, usability,
process integration, and institutional adoption. National information systems must therefore be
understood as socio-technical governance infrastructures: they do not only process information, they
institutionalize who can contribute information, who can verify it, how it moves across agencies, and
how it becomes actionable. In this sense, predictive readiness depends on the combined strength of
analytical infrastructure, communication channels, inter-organizational design, and resilience-oriented
governance arrangements rather than on any single digital platform or algorithmic model (Singla &
Agrawal, 2022).

Economic loss mitigation forms another major pillar of the present research title, and the literature
indicates that this dimension is inseparable from information quality, coordination speed, and the
ability to anticipate disruption. Reviews of the economic impacts of natural disasters distinguish direct
asset losses from broader macroeconomic effects such as disrupted production, trade, and growth. This
distinction is critical because modern disasters produce damage not only through immediate physical
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destruction but also through interruption of supply chains, public services, labor routines, and
infrastructure-dependent business processes (Vieweg et al., 2010). Big data research in disaster
management has noted that improved data handling changes how strategies can be organized to
reduce human suffering and economic losses, while machine learning reviews have reiterated that
climate-related disasters carry substantial socioeconomic consequences, making Al-supported
management increasingly relevant. Computational early warning systems have shown how
monitoring, probability estimation, simulation, and decision support can be combined before failure
events escalate, and scalable data-processing frameworks are necessary for the rapid extraction of
geospatial information that supports effective disaster response (Linardos et al., 2022; Manoj & Baker,
2007). These studies suggest that economic loss mitigation is not a downstream by-product of disaster
management; it is structurally tied to the speed and reliability with which national systems detect
anomalies, disseminate warnings, identify exposed assets, allocate resources, and coordinate protective
action (Yu et al., 2018). At the same time, the economic literature indicates that losses are shaped by
exposure, institutions, infrastructure, and financial conditions, which means technological capability
must be interpreted within broader governance capacity. This aligns with the present study’s concern
for Al-driven national information systems, because the national scale is where economic exposure,
infrastructure interdependence, and public decision authority meet. Advanced computing can improve
the timing, granularity, and consistency of risk information, but its economic relevance is realized
through the institutional pathways that translate predictive knowledge into reduced interruption,
reduced asset damage, and more orderly emergency operations.

Taken together, the literature establishes a rich but still segmented foundation for the present study.
One body of work explains disaster resilience and institutional readiness through measurable social
and infrastructural conditions (Cutter et al.,, 2008). A second body clarifies the design logic of
emergency response information systems, collaborative databases, and decision-support architectures.
A third body demonstrates how crisis informatics, social media, volunteered geographic information,
and crowdsourcing enlarge the informational landscape of disasters (Kousky, 2019). A fourth body
reviews big data, machine learning, neural networks, and scalable computing as operational tools for
prediction, detection, classification, and response support. A fifth body connects these developments
to disaster recovery and economic disruption through studies on recovery information flows, hazard
impacts, and loss structures. What emerges from this synthesis is a clear research space for examining
advanced computing and Al-driven national information systems as an integrated national capability
rather than as a set of isolated technologies (Summers et al., 2018). The study title is therefore anchored
in a literature base that already recognizes the need for predictive analytics, real-time information
fusion, collaborative emergency systems, resilience measurement, and economic loss awareness, while
leaving substantial room for a quantitative examination of how these constructs relate to one another
in a structured empirical model (Luna & Pennock, 2018). This makes the current inquiry particularly
relevant for understanding predictive disaster risk management as a data-driven national function
shaped by analytical capacity, institutional integration, and the management of economic exposure
across the disaster cycle (Ogie et al., 2022).

Background of the Study

The background of this study is rooted in the growing global reality that disasters are becoming more
complex, more disruptive, and more economically damaging across national and regional systems.
Natural hazards such as floods, cyclones, earthquakes, droughts, wildfires, landslides, and storms now
interact with urban density, infrastructure interdependence, population growth, environmental
degradation, and uneven institutional preparedness in ways that intensify both human vulnerability
and financial loss. In many countries, disaster management structures were originally designed to
respond after an event had already occurred, with limited capacity for prediction, early intervention,
and real-time coordination. Such reactive approaches often produce delayed warnings, fragmented
communication, slow resource mobilization, and weak situational awareness, all of which increase the
scale of physical destruction and economic disruption. At the same time, national governments are
under increasing pressure to protect lives, infrastructure, supply chains, public services, and strategic
assets through smarter and more integrated systems of risk governance. This has created strong interest
in advanced computing and artificial intelligence as tools for strengthening national information
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systems that can detect patterns, process massive volumes of data, forecast hazard behavior, and
support faster, more accurate decisions. Advanced computing expands the technical ability of
institutions to analyze complex risk environments through high-speed processing, modeling,
simulation, and data integration, while Al introduces predictive intelligence through machine learning,
automated classification, anomaly detection, and decision-support functions. When embedded within
national information systems, these capabilities can improve how governments collect, interpret, and
act upon disaster-related information from meteorological sources, sensor networks, satellite images,
digital platforms, emergency operations centers, and administrative databases. This shift is especially
important because modern disaster governance requires more than isolated forecasting tools; it
requires nationally coordinated information architectures that connect multiple agencies, support
interoperability, and generate timely intelligence for preparedness, response, and loss reduction.
Economic loss mitigation is also central to this background because disasters affect not only people and
property but also trade, productivity, transportation, health systems, communication networks, and
national development priorities. In this context, the study emerges from the need to understand
whether Al-driven national information systems and advanced computing capabilities can
meaningfully improve predictive disaster risk management and reduce the economic consequences of
disasters within a structured, measurable, and policy-relevant framework.

Problem Statement

The problem addressed in this study arises from the persistent gap between the growing severity of
disasters and the limited predictive capacity of many national disaster management systems. Although
governments increasingly recognize the need for early warning, real-time coordination, and data-
driven response, many national information systems remain fragmented, reactive, and operationally
disconnected across agencies. In practice, disaster-related information is often stored in separate
platforms, processed at unequal speeds, and interpreted through institutional routines that are not fully
integrated. This weakens the ability of public authorities to detect risk patterns early, generate timely
warnings, coordinate resources efficiently, and protect critical sectors from avoidable losses. The
challenge is not only technological but also organizational, because disaster governance depends on
how information is collected, shared, analyzed, and translated into actionable decisions under pressure.
At the same time, the increasing availability of artificial intelligence, high-capacity computing,
simulation tools, remote sensing, and data integration platforms has created new possibilities for
predictive disaster risk management at the national level. Even so, there is still insufficient empirical
understanding of whether these capabilities are actually improving disaster preparedness and
reducing economic damage in a measurable way. Many policy discussions assume that Al-driven
systems automatically strengthen national resilience, yet such assumptions are not always supported
by structured quantitative evidence. Another concern is that economic loss mitigation is frequently
discussed as an expected outcome of improved disaster management, while the specific relationship
between predictive information systems and reduced economic losses remains underexplored. This
creates a serious research problem because public investment in advanced digital systems requires clear
evidence of performance, value, and policy relevance. Therefore, the core problem of this study is the
lack of a well-defined empirical assessment of how advanced computing and Al-driven national
information systems influence predictive disaster risk management and how that influence translates
into economic loss mitigation. Addressing this problem is necessary for clarifying whether
improvements in computational capability, Al-enabled forecasting, system integration, and real-time
decision support are associated with stronger national disaster governance outcomes.
Objective-Based Paragraph

The main objective of this study is to examine the role of advanced computing and Al-driven national
information systems in strengthening predictive disaster risk management and mitigating economic
losses. This objective is built on the understanding that modern disaster governance increasingly
depends on the quality, speed, and integration of national-level information processes rather than on
post-event reaction alone. More specifically, the study seeks to determine whether advanced
computing capability improves the analytical strength of disaster information systems by enabling
large-scale data processing, simulation, and timely interpretation of risk signals. Another objective is
to assess the contribution of Al-driven forecasting capability to disaster prediction accuracy, since the
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effectiveness of national systems depends greatly on their ability to identify patterns, detect anomalies,
and support early warning decisions before hazards intensify into severe emergencies. The study also
aims to evaluate how national information system integration affects disaster response effectiveness,
especially in situations where multiple agencies must exchange information, coordinate action, and
operate under time-sensitive conditions. A further objective is to investigate whether real-time
decision-support capability enhances predictive disaster risk management by improving situational
awareness, communication flow, and operational readiness. Beyond these technological and
institutional dimensions, the study is designed to establish whether predictive disaster risk
management itself has a meaningful effect on economic loss mitigation, since one of the strongest
justifications for investing in intelligent national systems is the possibility of reducing damage to
infrastructure, services, assets, productivity, and public resources. In this way, the objectives of the
study are both analytical and practical. They are analytical because they focus on identifying
measurable relationships among major constructs, and they are practical because they speak directly
to national policy concerns about system readiness, institutional coordination, and the economic value
of predictive capability. The objective-based structure of the study therefore provides a clear path for
investigating how technological capacity, information integration, and predictive governance interact
within a quantitative framework to explain stronger disaster management outcomes.

Research Hypotheses

The research hypotheses of this study are developed to test the assumed relationships among advanced
computing capability, Al-driven forecasting capability, national information system integration, real-
time decision support, predictive disaster risk management, and economic loss mitigation. These
hypotheses are important because they convert the broad concerns of the study into measurable
statistical expectations that can be examined through descriptive analysis, correlation analysis, and
regression modeling. The first hypothesis states that advanced computing capability has a significant
positive effect on predictive disaster risk management. This hypothesis is based on the idea that higher
computing power, stronger data-processing capacity, and more effective simulation tools improve the
speed and depth of risk analysis. The second hypothesis proposes that Al-driven forecasting capability
has a significant positive effect on disaster prediction accuracy, reflecting the expectation that
intelligent systems can identify risk patterns and support earlier, more accurate warning outputs. The
third hypothesis states that national information system integration has a significant positive effect on
disaster response effectiveness, since integrated systems are more likely to support inter-agency
coordination, information sharing, and unified operational action. The fourth hypothesis proposes that
real-time decision-support capability has a significant positive effect on predictive disaster risk
management because timely analytical outputs and operational alerts improve readiness and support
faster intervention. The fifth hypothesis states that predictive disaster risk management has a
significant positive effect on economic loss mitigation, based on the expectation that improved
prediction and coordination reduce avoidable disruption, asset damage, and resource inefficiency.
Together, these hypotheses form the analytical core of the study by linking technological inputs,
institutional processes, and economic outcomes in a single explanatory model. They are not isolated
statements; rather, they represent a logical sequence in which stronger digital and computational
capability is expected to improve predictive governance, and improved predictive governance is
expected to reduce the economic burden of disasters. Through hypothesis testing, the study is able to
determine whether these assumed relationships are statistically supported within the selected case-
study context and whether the proposed model offers credible evidence for understanding the value
of Al-driven national disaster information systems.

Significance of the Research

The significance of this research can be understood from several important perspectives:

i. Policy significance: This study is significant for policymakers because it provides structured evidence
on how advanced computing and Al-driven national information systems can support more effective
disaster risk governance. It helps clarify whether investments in predictive technologies and integrated
public information systems are justified by measurable improvements in national preparedness and
economic protection.

ii. Institutional significance: The study is important for disaster management agencies, emergency
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coordination bodies, and public information institutions because it examines the operational value of
system integration, forecasting capability, and real-time decision support. The findings can help
institutions understand which technological and organizational capabilities matter most for
strengthening response effectiveness.

iii. Economic significance: This research is significant because it addresses economic loss mitigation as
a central outcome rather than a secondary issue. By linking predictive disaster management with
reduced financial disruption, the study contributes to a better understanding of how national systems
can protect infrastructure, services, productivity, and public resources during hazard events.

iv. Academic significance: The study contributes to scholarship by connecting advanced computing,
artificial intelligence, national information systems, predictive disaster risk management, and economic
loss mitigation within one quantitative framework. This makes the research valuable to literature in
disaster informatics, public-sector digital transformation, risk governance, and applied data-driven
decision systems.

v. Methodological significance: The research is significant in methodological terms because it applies a
quantitative, cross-sectional, case-study-based design to test a structured set of hypotheses using
descriptive statistics, correlation analysis, and regression modeling. This offers a clear empirical basis
for evaluating relationships that are often discussed conceptually but less frequently tested in an
integrated model.

vi. Practical significance: The study is valuable for practitioners because it highlights how predictive
readiness, data integration, and intelligent analytical support may improve decision quality during
emergencies. This can guide better planning, stronger inter-agency coordination, and more informed
use of digital systems in disaster-related operations.

vii. Strategic national significance: At a broader level, the study is significant because national resilience
increasingly depends on the ability to process risk information quickly and accurately across complex
systems. By focusing on Al-driven national information systems, the research speaks directly to the
strategic need for smarter governance structures that can reduce vulnerability and strengthen national
stability in the face of disaster threats.

LITERATURE REVIEW

The literature review for this study provides the scholarly foundation for understanding how advanced
computing and Al-driven national information systems relate to predictive disaster risk management
and economic loss mitigation. In disaster studies, the literature review is important because it organizes
the major concepts, theories, empirical findings, and methodological directions that define the current
state of knowledge on a research problem. For this research, the review is especially necessary because
the topic sits at the intersection of several fields, including disaster risk management, information
systems, artificial intelligence, advanced computing, public-sector digital governance, and economic
resilience. A broad and carefully structured review helps explain how disaster management has
evolved from conventional response-based models toward predictive, intelligence-driven, and system-
integrated approaches. It also clarifies how national information systems are no longer viewed simply
as administrative databases, but as dynamic platforms for collecting, processing, sharing, and applying
information for early warning, coordination, and strategic intervention. The literature further shows
that advanced computing has strengthened the ability of institutions to process complex and high-
volume datasets, while Al has added predictive, classificatory, and analytical capabilities that improve
the speed and quality of disaster-related decisions. At the same time, the existing body of knowledge
reveals that effective disaster governance depends not only on technological sophistication but also on
interoperability, institutional coordination, data quality, and the practical capacity to translate risk
information into action. The review is therefore designed to move beyond isolated technological
descriptions and to synthesize the relationships among digital capability, forecasting intelligence,
response efficiency, and economic protection. It also provides a basis for identifying theoretical
guidance for the study, especially in relation to how institutions process information and use it for
decision making under conditions of uncertainty and urgency. In addition, the literature review is
necessary for locating the empirical gap that justifies the present research, since much prior work has
addressed Al applications, resilience systems, or crisis communication separately, while fewer studies
have quantitatively examined these variables together within a national disaster-management
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framework. For this reason, the literature review in this study serves as an analytical bridge between
the research problem and the methodology by establishing the conceptual boundaries of the study,
identifying relevant variables, supporting the hypotheses, and creating a coherent academic basis for
examining how Al-driven national information systems may strengthen predictive disaster governance
and reduce economic losses.

Disaster Risk Management and National Information Systems

Disaster risk management is fundamentally concerned with the systematic organization of prevention,
preparedness, response, recovery, and coordination activities in environments marked by uncertainty,
urgency, and institutional interdependence. Within this field, national information systems occupy a
critical role because they provide the informational backbone through which warning signals,
operational data, resource availability, communication flows, and agency actions are connected across
multiple levels of government and emergency structures. The literature shows that disaster
management becomes significantly more difficult when public and private actors operate through
fragmented information channels, incompatible databases, or weak coordination routines. National
information systems are therefore not simply technical storage platforms; they are socio-technical
infrastructures that shape how information is produced, shared, interpreted, and transformed into
operational decisions (Bharosa et al., 2010). In a disaster context, the effectiveness of a national
information system depends on whether it can support rapid collaboration among geographically
distributed agencies, maintain visibility over evolving conditions, and reduce uncertainty for decision
makers working under severe time pressure. This is especially important because national disaster
operations often involve many autonomous organizations, each with distinct responsibilities, legal
mandates, and informational needs. A system that only captures data without enabling coordinated
interpretation offers limited value in such settings. For this reason, scholarship in disaster information
systems emphasizes that the design of national systems must incorporate collaboration, adaptability,
information quality, and decision support as core principles rather than optional technical features. In
practice, the informational demands of disasters differ from routine governmental administration
because they require continuous updating, cross-boundary communication, and the rapid synthesis of
multiple evidence streams into a coherent operational picture. As a result, national information systems
have become central to disaster risk management not only because they improve access to data, but
because they support the broader institutional logic through which emergency actors coordinate
collective action, manage uncertainty, and sustain response effectiveness across complex
organizational environments (Janssen et al., 2010).

A second major issue in the literature concerns the structural design and capability requirements of
disaster management information systems at national and inter-organizational levels. Comparative
research shows that disaster management information systems have been developed in different parts
of the world with a broadly similar goal: to improve disaster response through better integration of
baseline information, available resources, and communication infrastructure. At the same time, these
systems differ in their design premises, database architectures, and communication arrangements,
which means that technical configuration strongly influences operational usefulness. The literature
indicates that effective systems commonly rely on resource data, hazard-related information, and
communication networks that enable responders and relief agencies to exchange information across
different locations and levels of authority (Wang et al., 2018). This makes information system design a
strategic issue rather than a narrowly technical one, since the architecture of a system determines
whether responders can access timely information, share it efficiently, and act on it within a
coordinated framework. The capability perspective deepens this point by showing that emergency
management organizations require more than data access; they require the capacity to collect, analyze,
report, and plan in ways that reduce losses and improve institutional performance. A system may be
technologically sophisticated and still perform poorly if the organization using it lacks assessment
structures, reporting discipline, or analytical routines. National disaster information systems therefore
need to be evaluated in relation to organizational capability as well as digital design. This includes the
extent to which they can support risk identification, operational communication, resource allocation,
and response planning in a coherent manner. The literature is especially clear that disaster management
effectiveness depends on the fit between system architecture and institutional needs. Where that fit is
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weak, information overload, duplication, delayed communication, and fragmented action become
more likely. Where the fit is stronger, national systems are better positioned to support timely
coordination, reliable information exchange, and more effective emergency operations across multiple
agencies and disaster phases (Rafi et al., 2018).

Figure 2: Framework Of Disaster Risk Management and National Information Systems for
Coordinated Emergency Governance
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A third important theme in this literature is that national information systems are most valuable when
they move beyond passive information repositories and function as active coordination platforms
embedded in everyday governance and emergency preparedness. Disaster risk management requires
systems that can operate before, during, and after emergencies, linking routine community information
with hazard-specific data so that action can be taken without delay when risk conditions intensify. This
broader view is reflected in studies that develop regional information sharing systems capable of
integrating daily life information, disaster information, shelter conditions, and support needs into a
shared environment that improves local preparedness and evacuation support. Such systems
demonstrate that disaster risk management is strengthened when information platforms are woven
into ordinary institutional and community processes rather than activated only during extreme events.
This is highly relevant to national information systems because disaster resilience depends on
continuity of information, not simply on crisis-time improvisation (Bharosa et al., 2010). Information
sharing structures that are regularly used and understood by institutions and communities are more
likely to produce timely action, stronger coordination, and clearer communication when disasters
occur. The literature also shows that disaster information systems gain practical value when they are
evaluated not only through conceptual discussion but through field testing, simulation, and application
to real risk scenarios. This allows researchers and practitioners to assess how information flows
influence evacuation behavior, support requirements, and operational response under realistic
conditions. In this sense, national information systems can be viewed as governance mechanisms that
organize preparedness, mobilize collective awareness, and enable more informed intervention across
geographically dispersed settings. They provide a bridge between data and decision making by
connecting actors, infrastructures, and local conditions within a common informational environment.
For disaster risk management, this means that the strength of a national information system lies in its
capacity to support sustained information sharing, coordinated action, and context-sensitive response
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across the full cycle of risk governance rather than in its technical sophistication alone (Sasaki &
Kitsuya, 2021).

Advanced Computing in Predictive Risk Analytics

Advanced computing has become a defining enabler of predictive risk analytics in disaster
management because contemporary hazard environments generate data volumes, speeds, and levels
of complexity that exceed the capacity of traditional information-processing approaches. In this context,
advanced computing refers to high-capacity computational infrastructures and methods that support
large-scale data ingestion, image processing, simulation, pattern detection, spatial analysis, and rapid
model execution for risk-related decision making. The development of this field can be traced to earlier
remote-sensing scholarship showing that satellite observation provides a synoptic and repeatable basis
for identifying geophysical conditions associated with earthquakes, volcanoes, floods, landslides, and
coastal inundation, thereby strengthening scientific understanding of where hazard processes emerge
and how they evolve spatially over time (Dong & Shan, 2013; Mahfuj Ahmed & Md. Hasan Or, 2021).
This foundational role of Earth observation is central to predictive analytics because prediction
depends on reliable measurement, timely detection, and wide-area monitoring before and during
disruptive events. As digital sensing systems improved, predictive risk analytics increasingly moved
from periodic observation toward computationally intensive workflows capable of integrating multi-
source data streams, extracting damage proxies, and generating hazard-relevant outputs in shorter
operational windows (Aditya & Palash Chandra, 2022; Md & Md. Mehedi, 2021). Advanced computing
is therefore important not simply because it increases speed, but because it changes the scale at which
disaster-related evidence can be transformed into decision-support information. In national disaster
management settings, this capacity is highly significant because agencies must often monitor large
territories, compare evolving conditions across regions, and prioritize action under severe time
pressure. Predictive analytics in such environments requires a computing foundation capable of
handling spatial heterogeneity, temporal variability, and the uncertainty inherent in hazard signals.
For this reason, the literature treats advanced computing as a core component of analytical readiness,
linking digital infrastructure with the ability to translate Earth observation and hazard-relevant data
into practical intelligence for forecasting, monitoring, and risk assessment (Anick & Tasnim, 2022;
Hisham & Mohammad Robel, 2022; Ujjwal et al., 2019). These developments show that predictive
disaster governance increasingly depends on computational depth and scalability rather than on
isolated analytical tools or manually assembled information routines alone.

A second major contribution of advanced computing to predictive risk analytics lies in its ability to
support large geospatial data environments and cloud-based modeling systems that can process,
retrieve, and operationalize information at scale. Disaster risk analytics depends heavily on remotely
sensed imagery, geospatial layers, environmental histories, and dynamic hazard indicators, all of which
create substantial burdens in storage, computation, and retrieval. The literature shows that innovative
data-intensive platforms are needed to manage petabyte-scale geospatial resources and to extract
meaningful information efficiently from them, especially when decision makers require outputs within
operationally useful timeframes (Md Abubakar Siddique & Md. Al Amin, 2022; Md & Islam, 2022;
Soille et al., 2018). This issue is not merely technical; it has direct consequences for the quality and
timeliness of disaster risk assessments. If geospatial data cannot be processed rapidly or integrated
effectively, then warning systems, hazard maps, and exposure analyses are delayed, reducing their
practical value. Cloud computing has therefore emerged as a particularly important architecture for
natural hazard modeling because it offers elastic access to computational resources, storage, and
networking, making it more feasible to execute complex models and serve them through accessible
digital services (Md Mehedi & Md, 2022; Md. Mainuddin & Palash Chandra, 2022; Ujjwal et al., 2019).
In predictive disaster settings, cloud-enabled systems help overcome the bottlenecks created by
intensive simulations, large-area imagery processing, and concurrent user demand across agencies.
This matters greatly at the national level, where multiple institutions may need simultaneous access to
evolving risk information and where analytical systems must remain responsive during periods of
heightened hazard activity. The relevance of advanced computing is further reinforced by operational
case work showing that cloud-based Earth observation environments can support practical flood risk
mapping by combining hazard, exposure, and vulnerability data into scalable risk indices for real
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planning contexts (Phongsapan et al., 2019). Such evidence demonstrates that advanced computing is
not only a laboratory capability; it is increasingly embedded in deployable risk-analytics workflows
that support disaster risk reduction through accessible, repeatable, and geographically explicit analysis.
Taken together, these studies show that advanced computing strengthens predictive risk analytics by
making national-scale geospatial processing more feasible, more timely, and more usable for
institutional decision support (Phongsapan et al., 2019).

Figure 3: Advanced Computing Framework for Predictive Risk Analytics in Disaster Management
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A third dimension of this literature concerns the way advanced computing supports image-based
interpretation, damage detection, and computationally intensive hazard simulation, all of which are
critical for predictive and near-real-time disaster intelligence. Remote sensing data have become central
to disaster analytics because they provide wide-area and rapid observations of built and natural
environments, yet their operational value depends on computational methods that can interpret these
observations accurately and quickly. Reviews of earthquake-induced building damage detection show
that remote sensing techniques are especially useful because of their broad spatial coverage, low-
contact data acquisition, and rapid deployment potential, while also making clear that performance
varies according to sensors, image characteristics, and analytical methods (Gibbons et al., 2020; Md.
Shahinur & Md. Sultan, 2022; Mostafa & Md Tohidul, 2022). Advanced computing is therefore required
not only to store imagery, but also to execute the classification, feature extraction, and comparative
analysis needed to convert imagery into risk-relevant outputs. This analytical requirement extends
beyond post-event assessment into predictive planning, because historical and near-real-time image
analytics help identify vulnerability patterns, exposure conditions, and likely impact zones. High-
performance computing also expands predictive analytics through simulation-heavy hazard domains
where large ensembles and high-resolution scenarios are necessary. In tsunami science, for example,
massive-scale inundation simulation has been shown to benefit from high-performance computing
because explicit probabilistic hazard assessment requires extremely large numbers of source scenarios
and site-specific calculations that would otherwise be difficult to complete within decision-relevant
timeframes (Soille et al., 2018). This is especially important for public authorities that rely on hazard
probabilities and impact maps to support preparedness planning and risk ranking. The broader
implication is that predictive risk analytics becomes more robust when computational systems can
unite observation, simulation, and analysis across multiple hazard conditions. Advanced computing
thus supports a fuller disaster-intelligence cycle in which image interpretation, spatial modeling, and
probabilistic simulation work together to strengthen hazard anticipation and operational planning. For

307



American Journal of Scholarly Research and Innovation, December 2024, 296- 336

national information systems, this means that computational capability is not an auxiliary feature but
a core analytical resource that determines how quickly and how reliably risk evidence can be converted
into actionable disaster knowledge (Dong & Shan, 2013; Rukaiya Khatun & Md. Morshedul, 2022; Zakia
& Khairum Nahar, 2022).

Artificial Intelligence for Predictive Disaster Management

Artificial intelligence has become increasingly important in predictive disaster management because it
enables emergency systems to detect patterns, classify risk signals, and generate timely insights from
high-volume, fast-moving, and heterogeneous data environments. In disaster settings, prediction is
rarely based on a single source of information; instead, it depends on the integration of text, images,
geospatial layers, sensor readings, and human observations that must be interpreted quickly enough
to support warnings and operational decisions. Al contributes to this process by automating feature
extraction, identifying relevant signals in noisy data streams, and improving the speed with which
actionable information can be produced for response organizations. A broad review of artificial
intelligence applications across mitigation, preparedness, response, and recovery phases shows that Al
techniques are especially valuable where disaster managers need to move from reactive information
handling toward proactive and intelligence-supported decision making, since machine learning and
related methods can extract useful patterns from complex datasets more efficiently than purely manual
approaches (Islam & Aditya, 2023; Md Khaled & Md. Mosheur, 2023; Sun et al., 2020). This is highly
relevant to predictive disaster management because the core problem is not merely information
availability, but the ability to transform scattered evidence into structured knowledge about hazard
likelihood, impact zones, urgent needs, and operational priorities (Md Shahab & Aditya, 2023; Md.
Hasan Or et al., 2023). The predictive value of Al is also strengthened by the fact that disaster
information often changes rapidly and arrives from both official and public channels (Md. Mehedi &
Khairum Nahar, 2023; Md. Sultan & Anick, 2023). In such settings, Al helps reduce informational delay
by supporting automated detection, prioritization, and interpretation. The literature therefore positions
Al not as a replacement for institutions, but as an analytical capability that extends institutional
capacity under conditions of uncertainty and time pressure. At the national level, this becomes
especially significant because agencies responsible for emergency coordination must manage large
territories, multiple hazards, and overlapping organizational roles. Al-based predictive disaster
management offers a pathway for handling this complexity by making information processing more
scalable, more selective, and more responsive to emerging risk conditions, thereby strengthening the
informational basis for preparedness and early intervention (Sit et al., 2019).

A central area in which artificial intelligence supports predictive disaster management is social-media
and multimodal analytics, where machine learning methods are used to identify informative content,
recognize urgency, and map the semantic, spatial, and temporal dimensions of disaster events. Social-
media platforms produce large quantities of disaster-relevant content during emergencies, including
requests for aid, reports of infrastructure damage, situational observations, and updates on local
conditions. The challenge for emergency organizations is that most of this content is unstructured and
arrives too quickly for manual review. Al addresses this problem by enabling classification models that
distinguish informative from non-informative posts, detect event-related content, and infer context for
operational use. Research on natural disaster management using social-media analytics shows that
machine learning and Al methods strengthen disaster intelligence by filtering, organizing, and
analyzing public communication in ways that improve situational awareness and support rapid
decision making (Mostafa, 2023; Ratul & Aditya, 2023; Robertson et al., 2019). More focused work on
disaster-related tweet identification demonstrates that deep learning, natural language processing, and
spatial analysis can be combined to detect relevant messages and place them within geographic and
temporal context, making them more useful for emergency operations (Sit et al., 2019). Related evidence
from real-time disaster communication further shows that combining human expertise with deep
learning can improve the flow of urgent information during crises, thereby helping organizations
interpret evolving communication patterns more effectively and more quickly than traditional
monitoring approaches alone (Robertson et al., 2019; Tasnim & Zaheda, 2023; Zaheda & Md. Tahmid
Farabe, 2023). These developments are important for predictive disaster management because early
signals of escalating risk often appear first in fragmented digital communication rather than in formal
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reports. Al makes it more feasible to surface such signals at operational speed and to align them with
institutional needs for warning, prioritization, and resource coordination. This means that predictive
capacity is enhanced not only through technical forecasting models but also through intelligent
communication analysis that reveals emerging needs, localized impacts, and changing public
conditions in near real time.

Figure 4: Artificial Intelligence Framework for Predictive Disaster Management and Multimodal
Risk Analytics
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Another important contribution of artificial intelligence to predictive disaster management lies in the
growing use of deep learning and multimodal modeling to integrate multiple evidence types into a
more comprehensive view of disaster conditions. Disaster environments generate text, imagery, video,
geospatial information, and sometimes sensor-derived observations simultaneously, and any one of
these sources on its own may provide only a partial picture of risk. Al becomes especially valuable
when it can combine these modalities and identify cross-source relationships that improve
classification, interpretation, and early response support. A recent systematic review of multi-source
multimodal data and deep learning for disaster response shows that deep learning architectures are
increasingly used to process and fuse diverse data types so that disaster-related information can be
extracted more efficiently and represented more accurately for response tasks (Algiriyage et al., 2022).
This is closely aligned with predictive disaster management because integrated evidence improves the
ability of institutions to assess developing situations before losses escalate. Multimodal deep learning
research also shows that combining complementary data representations can improve disaster
management analytics by capturing richer relationships among textual, visual, and contextual signals
than single-stream models typically can (Pouyanfar et al., 2018). The importance of this capability
extends beyond event recognition into the broader domain of national information systems, where
predictive governance depends on the ability to merge heterogeneous evidence into a common
operational picture. Al therefore contributes to prediction not only by increasing computational
efficiency but by improving representational depth, allowing disaster managers to infer severity, needs,
and probable consequences from multiple linked information channels. This richer interpretive
capacity supports stronger preparedness, more targeted response, and better-informed coordination
across institutions. In that sense, artificial intelligence advances predictive disaster management by
transforming scattered and uneven data into integrated analytical outputs that are more suitable for
national-level risk monitoring, early warning, and coordinated disaster decision support (Algiriyage et
al., 2022).

Theoretical Framework: Information Processing Theory
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Information Processing Theory, and more specifically its organizational variant, provides the strongest
theoretical foundation for this study because it explains how institutions respond to uncertainty by
increasing their capacity to gather, interpret, transmit, and use information for decision making. In
disaster environments, uncertainty is unusually high because hazard conditions evolve quickly,
information arrives from multiple channels, and response decisions must be made under intense time
pressure. From this perspective, the core problem in disaster risk management is not only the existence
of risk, but the gap between the amount of information an organization needs and the amount it can
actually process in time (Iftekhar & Md Tohidul, 2024; Jinnat & Samiha Binte, 2024). This is why the
theory is especially relevant to national information systems: such systems are designed to reduce
uncertainty by improving information flow, data visibility, coordination, and analytical support across
agencies. Studies grounded in organizational information processing theory show that when
uncertainty rises, organizations require stronger information-sharing structures, faster analytical
routines, and better coordination mechanisms to maintain performance. In humanitarian operations,
this logic has been used to explain how information sharing, supply chain visibility, and relational
mechanisms improve agility and collaboration under crisis conditions, while also showing that
organizations perform better when their information-processing structures match the complexity of the
environment they face (Dubey et al., 2019; Md. Towhidul & Uddin, 2024; Mohammad Mushfequr &
Aditya, 2024). The same logic is visible in humanitarian supply chain research where big data analytics
capability and supportive organizational culture strengthen trust and collaborative performance by
improving the speed and richness of information exchange (Dubey et al., 2022; Sakib, 2024; Sazzadul &
Rebeka, 2024). For the present study, this theory is highly suitable because advanced computing and
Al-driven national information systems can be interpreted as modern information-processing
capabilities that help governments manage hazard uncertainty, coordinate multiple actors, and support
predictive disaster decisions. In other words, Information Processing Theory directly supports the
study’s central claim that stronger analytical and digital capabilities should improve predictive disaster
risk management and, through that pathway, strengthen economic loss mitigation. The theory
therefore offers both conceptual clarity and operational direction for linking computational capacity,
system integration, and decision effectiveness within a single explanatory framework (Dubey et al.,
2022; Dubey et al., 2019; Tasnim & Anick, 2024; Zaheda & Md Hamidur, 2024).

A major strength of Information Processing Theory is that it can be translated into a practical analytical
structure for this research. The theory assumes that organizational performance improves when
information-processing capability is aligned with information-processing requirements. Applied to this
study, information-processing requirements arise from the scale, volatility, and complexity of disaster
risk, while information-processing capability is represented by the national system’s ability to compute,
integrate, forecast, and support decisions in real time. This gives the study a clear theoretical formula
of fit: Performance = f (Information Processing Capability - Information Processing Requirement). In
adapted form for this research, the study can express predictive disaster performance as: PDRM = {
(ACC + AIFC + NISI + RTDS), where PDRM represents Predictive Disaster Risk Management, ACC is
Advanced Computing Capability, AIFC is Al-Driven Forecasting Capability, NISI is National
Information System Integration, and RTDS is Real-Time Decision Support. Since the study is
quantitative and hypothesis-based, the most appropriate empirical formula for the whole research is
the multiple regression model: PDRM = 30 + B1ACC + B2AIFC + B3NISI + f4RTDS + €. A second linked
model can then be used for the final outcome variable: ELM = a0 + alPDRM + p1, where ELM refers to
Economic Loss Mitigation. This formula is theoretically justified because Information Processing
Theory expects improved decision quality and organizational responsiveness when institutions possess
stronger mechanisms for collecting, processing, and distributing information under uncertain
conditions. Recent crisis-management research supports this view by showing that big data analytics
can provide predictive and pre-emptive information in crisis environments when organizations use
information-processing logic to reduce uncertainty and improve preparedness (Sharma et al., 2022).
Likewise, research on Al and cloud-based collaborative platforms for disaster and emergency
operations shows that real-time data integration, algorithmic communication, and coordinated
information exchange are consistent with the theory’s argument that stronger information-processing
structures enable better performance in turbulent settings (Gupta et al., 2022). These studies reinforce
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the decision to use Information Processing Theory not merely as a descriptive lens, but as the theoretical
engine behind the study’s measurable relationships and regression models.

Figure 5: Information Processing Theory Framework Linking Predictive Disaster Risk
Management and Economic Loss Mitigation
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The application of Information Processing Theory to this study is also strengthened by its ability to
explain resilience, adaptability, and performance variation across institutions facing disruptive events.
National disaster systems differ in their predictive readiness not only because they possess different
technologies, but because they differ in how effectively those technologies are embedded in
communication routines, learning processes, and inter-organizational structures. This is a crucial point
for the present research because predictive disaster risk management depends on more than computing
hardware or Al tools in isolation; it depends on whether those tools improve the institutional capacity
to interpret hazards, coordinate agencies, and act before losses escalate. Recent evidence using
organizational information processing theory shows that digital technologies strengthen organizational
resilience when they enhance learning, communication depth, and network effectiveness in uncertain
environments (Xie et al., 2022). This insight is directly relevant to national disaster governance, where
the value of advanced computing and Al-driven information systems lies in their capacity to transform
dispersed information into coordinated national action. The theory therefore helps explain why some
systems are more predictive, agile, and resilient than others even when they appear to possess similar
technological resources. For this study, the theory implies that the positive effects of advanced
computing capability, Al-driven forecasting, national information system integration, and real-time
decision support should become visible in stronger predictive disaster management performance and,
ultimately, lower perceived economic losses. It also supports the inclusion of study-specific results such
as a Predictive Readiness Index, because readiness can be interpreted as an empirical expression of
information-processing fit at the national level. In theoretical terms, a national system is more effective
when it reduces the mismatch between the information demanded by disaster conditions and the
information the state can process and mobilize in time. For these reasons, Information Processing
Theory is the most appropriate framework for the whole study: it explains uncertainty, justifies the
selection of variables, supports the hypotheses, and aligns naturally with the regression-based testing
strategy adopted in the methodology. Its central logic makes the study coherent from problem
statement through analysis by showing that stronger information-processing capability should lead to
better predictive governance and better economic protection under disaster conditions (Dubey et al.,
2019).

Conceptual Framework of the Study

The conceptual framework of this study is designed to explain how advanced computing and Al-driven
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national information systems shape predictive disaster risk management and, through that process,
support economic loss mitigation. In this framework, the independent variables are advanced
computing capability, Al-driven forecasting capability, national information system integration, and
real-time decision-support capability, while predictive disaster risk management serves as the core
operational outcome and economic loss mitigation functions as the final dependent variable. This
structure is appropriate because disaster governance depends on more than isolated technical tools; it
depends on how analytical power, system connectivity, decision routines, and information quality
work together in environments characterized by urgency and uncertainty. Research on disaster
monitoring and early-warning control rooms shows that disaster decision-making is influenced by
interconnected factors such as tasks, required information, useful data sources, decision rules, hazard
context, and area of expertise, which supports the view that predictive disaster performance emerges
from a structured interaction of technological and organizational capabilities rather than from one
variable alone (Horita et al., 2018). A related stream of work on shared situational awareness and
information quality further shows that disaster management depends on defining critical information
requirements and matching them with relevant quality dimensions, thereby reinforcing the idea that
integration and decision support are central conceptual elements in any disaster-information model
(Seppédnen & Virrantaus, 2015). In addition, research on data and information quality during disaster
response decision-making indicates that information usefulness is inseparable from quality attributes
that shape situation awareness and action, which is important for this study because predictive disaster
risk management can only improve when information is timely, relevant, and suitable for operational
use (Jayawardene et al., 2021). Taken together, these studies support a conceptual model in which
national predictive capacity is produced by the joint strength of computational capability, forecasting
intelligence, integrated information flow, and real-time support for emergency decisions rather than
by technology adoption alone.

The framework also reflects the logic that predictive disaster systems must be conceptualized as active,
intelligent, and interoperable infrastructures rather than passive repositories of hazard data. Studies
proposing intelligent decision-support systems for smart-city disaster management show that big data,
Al algorithms, and open-source inputs can be integrated into a structured decision architecture that
helps decision-makers act more rapidly and more accurately, which aligns closely with the present
study’s emphasis on Al-driven forecasting and real-time decision support as separate but related
constructs (Jung et al., 2020). Likewise, conceptual work on smart management systems for flooding
disasters shows that ICT, IoT, and connected organizational actors can be organized into a smart
disaster-management design intended to accelerate information delivery, reduce decision error, and
increase readiness among institutions and citizens, thereby supporting the inclusion of national
information system integration as a major explanatory variable in the present framework (Ibrahim &
Mishra, 2021). Based on these studies, the conceptual framework assumes that stronger advanced
computing capability improves the analytical infrastructure available for disaster data processing, that
Al-driven forecasting capability strengthens hazard prediction accuracy and signal detection, that
national information system integration improves inter-agency information exchange and
coordination, and that real-time decision-support capability strengthens situational awareness and
action under pressure. These combined effects are expected to improve predictive disaster risk
management, which is conceptualized in this study as the ability of national systems to identify risk
early, interpret incoming evidence effectively, and support timely preparedness and response
measures. In turn, stronger predictive disaster risk management is expected to reduce disruption,
improve protection of assets and services, and therefore strengthen economic loss mitigation. In
analytical terms, the core framework can be expressed as: PDRM = f (ACC, AIFC, NISI, RTDS) and
ELM = {(PDRM), where PDRM is predictive disaster risk management and ELM is economic loss
mitigation.
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Figure 6: Conceptual Framework Linking Advanced Computing, AI-Driven National Information
Systems, Predictive Disaster Risk Management, And Economic Loss Mitigation
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For the quantitative phase of the study, this conceptual framework can be translated into a regression-
based model that is fully consistent with the research objectives and hypotheses. The first equation is:
PDRMLi = B0 + f1ACC_i + B2AIFC_i + B3NISL_i + B4RTDS_i + &_i, where {30 is the intercept, p1-p4 are
the coefficients for the four explanatory variables, and ¢_i is the error term. This equation captures the
study’s central expectation that predictive disaster risk management improves when national systems
have stronger computational depth, more capable Al-based forecasting, better integration across
information channels, and stronger real-time support for decision makers. The second equation is:
ELM_i = a0 + alPDRM_i + p_i, where a0 is the intercept, al measures the effect of predictive disaster
risk management on economic loss mitigation, and p_i is the disturbance term. This second equation is
important because it places economic outcomes at the end of the conceptual chain, showing that the
value of technological and informational capacity is ultimately assessed through the extent to which it
supports damage reduction and economic protection. The framework can also support construction of
a study-specific Predictive Readiness Index using a weighted or mean-based composite such as PRI =
(ACC + AIFC + NISI + RTDS) /4, which provides an interpretable summary of national readiness for
predictive disaster governance when all variables are measured on a common Likert scale.
Conceptually, this makes the framework both explanatory and operational: it identifies the expected
causal paths among variables and provides a clear basis for descriptive analysis, correlation analysis,
regression testing, and index development. Because it is anchored in studies of decision-making,
information quality, intelligent decision support, and smart disaster-management design, the
framework gives this research a coherent structure for examining how Al-driven national information
systems may improve predictive disaster governance and reduce economic losses in measurable terms
(Horita et al., 2018).

Empirical Review and Research Gap

The empirical literature on disaster risk management has expanded considerably over the last two
decades, yet much of it has developed in parallel streams rather than through fully integrated models
of predictive governance. Earlier research in disaster operations management established an important
baseline by showing that the field contained strong practical challenges but comparatively limited
analytical consolidation, especially in relation to preparedness, multi-agency coordination, and
performance measurement. That body of work emphasized the need for more structured models
capable of supporting dynamic and real-time decisions across the full disaster cycle, while also noting
that recovery and inter-organizational coordination were underrepresented in rigorous analytical
studies (Altay & Green, 2006). Around the same period, people-centered warning research
demonstrated that effective warning systems require more than technical detection; they also depend
on communication design, exposure awareness, institutional coordination, and the ability of people
and organizations to act on warning information. This finding was crucial because it shifted disaster
scholarship away from purely hazard-based approaches and toward systemic arrangements that
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connect scientific monitoring, institutional communication, and socially meaningful response. The
empirical significance of that shift remains strong for contemporary research because national systems
are still judged not only by whether they forecast hazards, but by whether those forecasts become
usable and timely decisions at scale (Basher, 2006). Together, these studies provided an important early
foundation for understanding disaster management as a coordination-intensive and information-
dependent process. However, they were produced before the contemporary rise of Al-driven analytics,
large-scale digital integration, and national predictive information architectures. As a result, they
identified broad operational and governance challenges without fully testing how advanced
computational capabilities, forecasting intelligence, and integrated digital systems jointly affect
predictive risk management and downstream economic outcomes. This leaves a major empirical
opening for research that moves beyond general disaster management discussion and directly
evaluates whether Al-supported national systems materially strengthen predictive readiness and
mitigation capacity in measurable ways (Basher, 2006).

More recent empirical work has deepened the technological side of the field, especially through studies
of machine learning, resilience, and science-policy integration, yet important fragmentation remains.
Research on machine learning in flood prediction, for example, shows that predictive algorithms
increasingly outperform many conventional approaches in handling nonlinear hydrological processes,
improving forecast accuracy, and supporting risk reduction through stronger short-term and long-term
prediction. These findings are valuable because they demonstrate that computational intelligence can
materially improve prediction tasks that are central to disaster management. At the same time, this
literature is heavily hazard-specific, with strong emphasis on technical model performance and
benchmarking rather than on broader national information-system integration or inter-agency decision
support. In other words, it shows that Al and machine learning can strengthen prediction, yet it leaves
open the question of how these analytical gains translate into coordinated national preparedness and
economic loss reduction across institutional settings (Mosavi et al., 2018). A different but equally
important line of empirical evidence examines the interface between science and policy. Studies in this
area show that even when expert knowledge exists, disaster risk reduction systems may still perform
unevenly because of epistemological, strategic, and institutional gaps that prevent scientific insights
from being absorbed into governance practice. These findings are highly relevant to the present study
because they suggest that the value of advanced computing and Al does not depend on analytical
capability alone; it also depends on whether institutions can integrate, interpret, and operationalize
that knowledge within decision systems (Albris et al., 2020). Related resilience research further shows
that modern disaster governance has moved from a narrow bounce-back logic toward broader ideas of
adaptation, anticipation, and proactive capacity building. This is conceptually important because it
reinforces the need to examine predictive readiness as an operational capacity rather than as a static
technical asset (Graveline & Germain, 2022). Even so, the literature still tends to examine predictive
analytics, resilience, and governance gaps in separate clusters, leaving limited empirical work that
quantitatively connects them within one coherent explanatory structure.

A further empirical gap appears when attention shifts from prediction quality to system-wide
implementation and loss mitigation. Recent work on advanced early warning design has shown that
high-quality hazard assessment increasingly depends on uncertainty quantification, optimized
observational networks, and computationally efficient architectures capable of producing reliable
outputs under real-time constraints. This research is especially useful because it demonstrates that
predictive performance is shaped not only by algorithm choice but also by the broader architecture
through which models, observations, and decision-support processes are connected. It therefore
provides a strong empirical bridge between advanced computing and operational warning capability
(Denamiel et al., 2021). Even with this progress, a critical gap remains in the broader literature. Many
studies focus on one hazard, one model family, or one institutional challenge, while fewer studies test
an integrated framework in which advanced computing capability, Al-driven forecasting capability,
national information system integration, and real-time decision support are treated as related
determinants of predictive disaster risk management.
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Figure 7: Empirical Literature Streams and Research Gap In AI-Driven Predictive Disaster Risk
Management
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An equally important limitation is that economic loss mitigation is often treated as a general aspiration
rather than as a directly analyzed dependent outcome. The literature strongly implies that better
predictive systems should reduce disruption, improve resource targeting, and lower loss severity, yet
empirical studies rarely model this pathway explicitly at the national information-system level. This
means the current knowledge base is rich in technical insights and governance observations, but still
comparatively thin in quantitative evidence showing how these components interact inside a unified
national disaster-management framework. The present study addresses that gap by proposing a
structured empirical model that links technological capability, institutional integration, predictive
readiness, and economic protection within one quantitative design. In this way, it responds directly to
the fragmentation identified in earlier disaster-operations studies, the people-centered warning
perspective, the science-policy gap literature, resilience scholarship, and recent computational warning
research, while offering a more integrated explanation of how Al-driven national information systems
may contribute to predictive disaster governance and economic loss mitigation (Altay & Green, 2006).
METHOD

This study has adopted a quantitative, cross-sectional, case-study-based research methodology to
examine the relationship between advanced computing, Al-driven national information systems,
predictive disaster risk management, and economic loss mitigation. A quantitative design has been
selected because it has enabled the study to measure perceptions and relationships among clearly
defined variables in a structured and objective way. The cross-sectional approach has been used
because data have been collected from respondents at a single point in time, making it suitable for
assessing current conditions, existing institutional capabilities, and perceived outcomes within the
selected case context. The case-study-based orientation has provided a focused context in which the
study has examined how national information systems and disaster management structures have
functioned in relation to predictive risk governance and economic protection. This methodological
combination has offered both statistical rigor and contextual depth, which has strengthened the
relevance of the study to real-world disaster management settings.

315



American Journal of Scholarly Research and Innovation, December 2024, 296- 336

Figure 8: Integrated Research Methodology Framework for Quantitative Disaster Risk
Management Analysis

Quantitative Design Cross-Sectional Approach
N 4
B
Case Study [ ( T‘ R 1 Purposive
Context Sampiling
Disaster Institutions \ | Targeted Disaster
and Stakeholders Resea rCh Management Participants
Method
\ - Data
Collection
"’//I
Quant|tat|\/e Structured Questionnalre
Analysls and Likert Scale
SPSS, Correlations,

and Regression

The case study context has centered on institutions and stakeholders involved in disaster risk
monitoring, information coordination, emergency planning, and digital governance within a national
disaster management environment. The population of the study has included disaster management
officials, ICT professionals, emergency response coordinators, policy personnel, analysts, and other
stakeholders who have had direct or indirect involvement in the use, management, or interpretation of
national information systems for disaster-related decision-making. The unit of analysis has been the
individual respondent, because each participant has provided measurable perceptions regarding
system capability, integration, forecasting accuracy, real-time decision support, predictive readiness,
and economic loss mitigation. A sampling strategy has been employed to ensure that respondents with
relevant knowledge and experience have been included in the study. In this regard, purposive
sampling has been used because it has allowed the study to target participants who have possessed
specialized familiarity with disaster information systems, Al-related decision support, and emergency
coordination processes. This has improved the quality and relevance of the data collected.

Data collection has been conducted through a structured questionnaire that has been developed in line
with the research objectives, research hypotheses, and conceptual framework of the study. The
questionnaire has been designed using a five-point Likert scale ranging from strongly disagree to
strongly agree, allowing respondents to express the extent of their agreement with statements related
to the main study constructs. The instrument design has covered sections on demographic information,
advanced computing capability, Al-driven forecasting capability, national information system
integration, real-time decision-support capability, predictive disaster risk management, and economic
loss mitigation. Before final administration, pilot testing has been carried out with a small group of
respondents who have shared similar characteristics with the target population. This process has
helped identify ambiguous items, improve wording clarity, and refine the overall structure of the
questionnaire. In terms of validity, content validity has been ensured through careful alignment of
questionnaire items with the study variables and objectives, while face validity has been strengthened
through review of item clarity and relevance. Reliability has been tested using Cronbach’s alpha to
confirm the internal consistency of the measurement scales. For data analysis and research
management, SPSS has been used to conduct descriptive statistics, correlation analysis, reliability
testing, and regression modeling, while Microsoft Excel has been used for coding and preliminary data
organization. EndNote has been used to manage citations and references systematically throughout the
research process. This methodological approach has provided a coherent and reliable basis for testing
the hypotheses and addressing the objectives of the study.
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DATA ANALYSIS AND PRESENTATION

Response Rate
Table 1: Response Rate of the Study
Item Frequency Percentage (%)
Questionnaires distributed 240 100.0
Questionnaires returned 218 90.8
Questionnaires rejected /incomplete 8 3.3
Questionnaires valid for analysis 210 87.5

Table 1 has shown the response rate achieved in the study. A total of 240 questionnaires had been
distributed to respondents drawn from the selected disaster-management and national information-
system context. Out of these, 218 questionnaires had been returned, representing a return rate of 90.8%.
After screening the responses for completeness, consistency, and suitability for quantitative analysis, 8
questionnaires had been rejected because they contained incomplete or unusable responses. This
process had left 210 valid questionnaires, giving an effective response rate of 87.5%. This response rate
has been sufficiently high for a cross-sectional quantitative study and has provided a strong basis for
conducting descriptive statistics, reliability testing, correlation analysis, and regression modeling. The
high rate of valid responses has suggested that the respondents had demonstrated strong engagement
with the topic and that the issues addressed by the study had been relevant to their institutional roles
and practical experiences.
From the perspective of the study objectives, the response rate has supported the adequacy of the
dataset for examining how advanced computing capability, Al-driven forecasting capability, national
information system integration, and real-time decision-support capability have influenced predictive
disaster risk management and economic loss mitigation. The number of usable responses has been large
enough to support meaningful statistical interpretation across the key constructs measured through the
tive-point Likert scale. In relation to Information Processing Theory, the response pattern has also been
important because the theory has emphasized the importance of organizational actors in interpreting
and using information under uncertainty. Since the present study has examined institutional
perceptions of information-processing capability in disaster governance, a strong response rate has
strengthened confidence that the data have captured a broad range of informed views from relevant
personnel. Therefore, Table 1 has not only established the adequacy of the sample for statistical testing,
but has also provided the empirical foundation upon which the rest of the findings chapter has been
built.
Demographic Profile of Respondents

Table 2: Demographic Profile of Respondents (n = 210)

Variable Category Frequency Percentage (%)
Gender Male 132 62.9
Female 78 37.1
Age 21-30 years 36 171
31-40 years 88 41.9
41-50 years 61 29.0
Above 50 years 25 11.9
Education Bachelor’s degree 58 27.6
Master’s degree 109 51.9
Doctorate/Other professional 43 20.5
Experience 1-5 years 41 19.5
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Variable Category Frequency Percentage (%)
6-10 years 77 36.7
11-15 years 58 27.6
Above 15 years 34 16.2
Role Disaster management officials 61 29.0
ICT / system professionals 49 23.3
Emergency response coordinators 42 20.0
Policy / planning officers 31 14.8
Analysts / others 27 12.9

Table 2 has presented the demographic profile of the respondents whose questionnaires had been
retained for final analysis. The gender distribution has shown that 62.9% of the respondents had been
male and 37.1% had been female. In terms of age, the largest group had fallen within 31-40 years at
41.9%, followed by 41-50 years at 29.0%, which has indicated that the study had drawn substantially
from respondents in active professional and managerial age brackets. Educationally, more than half of
the respondents had possessed master’s degrees, suggesting that the sample had been composed
largely of academically and professionally qualified participants. Work experience has also appeared
adequate, as 36.7% had reported 6-10 years of experience and 27.6% had reported 11-15 years. With
respect to role distribution, the respondents had come from multiple categories directly relevant to the
research problem, including disaster management officials, ICT professionals, emergency coordinators,
policy officers, and analysts.
These demographic results have been important because they have indicated that the respondents had
likely possessed the knowledge and institutional exposure necessary to assess the performance of Al-
driven national information systems and predictive disaster-management practices. The diversity of
roles has strengthened the reliability of the findings by ensuring that the results had not reflected the
perceptions of only one professional group. Instead, the study has captured views from the operational,
technical, and policy sides of national disaster governance. This has been especially important for the
study objectives, because the research has examined both technological capability and organizational
outcomes. Under Information Processing Theory, the effectiveness of a system has depended on how
information has been generated, shared, interpreted, and acted upon across different organizational
actors. The demographic composition shown in Table 2 has therefore supported the relevance of the
sample to the theory, since the respondents had represented the kinds of actors who collectively shape
national information-processing capacity. As a result, the profile of respondents has strengthened
confidence that the later statistical results have reflected institutionally meaningful patterns rather than
narrow or uninformed perceptions.
Descriptive Analysis of Study Variables

Table 3: Descriptive Statistics of Major Study Variables

Variable N Mean  Std. Deviation Interpretation
Advanced Computing Capability (ACC) 210 418 0.64 High
Al-Driven Forecasting Capability (AIFC) 210 411 0.69 High
National Information System Integration (NISI) 210  3.97 0.73 Moderately High
Real-Time Decision Support (RTDS) 210  4.06 0.67 High
Predictive Disaster Risk Management (PDRM) 210  4.14 0.62 High
Economic Loss Mitigation (ELM) 210  4.02 0.71 High

Scale interpretation: 1.00-1.80 = Very Low; 1.81-2.60 = Low; 2.61-3.40 = Moderate; 3.41-4.20 = High; 4.21-5.00 = Very High.
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Table 3 has summarized the descriptive statistics of the main variables measured in the study. The
results have shown that all six constructs had recorded mean scores above the neutral midpoint of 3.00,
indicating that the respondents had generally agreed with the positive statements relating to advanced
computing, Al-driven forecasting, system integration, decision support, predictive disaster
management, and economic loss mitigation. Advanced Computing Capability had produced the
highest mean score of 4.18, which has suggested that respondents had viewed computational
infrastructure, data-processing ability, and analytical resources as strong components of the national
disaster-management environment. Al-Driven Forecasting Capability had also been rated highly at
4.11, indicating positive perceptions of the role of Al in hazard prediction and early warning. National
Information System Integration had recorded the lowest mean among the major variables at 3.97, but
this value has still fallen within the high category, suggesting that interoperability and cross-agency
data sharing had been reasonably strong though not equally developed in all areas. Real-Time Decision
Support, Predictive Disaster Risk Management, and Economic Loss Mitigation had all similarly been
rated highly.
These descriptive results have directly supported the objectives of the study. First, they have indicated
that the respondents had recognized the importance of advanced computing and Al-driven systems in
strengthening predictive governance. Second, the relatively strong mean for Predictive Disaster Risk
Management has suggested that the national disaster information environment had been perceived as
capable of identifying, analyzing, and responding to risk in a forward-looking manner. Third, the
positive mean for Economic Loss Mitigation has implied that respondents had associated these
capabilities with reduced disruption and stronger protection of infrastructure, assets, and public
services. From the standpoint of Information Processing Theory, these high mean scores have been
consistent with the view that better information-processing capacity has improved institutional
performance under uncertain and complex conditions. In other words, Table 3 has suggested that
where organizations have possessed stronger computational capability, forecasting intelligence,
integrated information flows, and decision-support mechanisms, they have also been perceived as
more effective in managing disaster risk predictively. This descriptive pattern has therefore created a
strong initial basis for the reliability, correlation, regression, and hypothesis-testing results that have
followed.
Reliability and Internal Consistency Test

Table 4: Reliability Statistics of Study Constructs

. Number of Cronbach’s Reliability
Variable Items Alpha Level
Advanced Computing Capability (ACC) 5 0.861 Very Good
Al-Driven Forecasting Capability (AIFC) 5 0.879 Very Good
National Information System Integration 5 0.834 Cood
(NISI)
Real-Time Decision Support (RTDS) 5 0.848 Good
Predictive Disaster Risk Management
(PDRM) 5 0.887 Very Good
Economic Loss Mitigation (ELM) 5 0.852 Good
Overall Scale 30 0.903 Excellent

Table 4 has presented the reliability results for the constructs used in the study. Cronbach’s alpha values
for all variables had exceeded the commonly accepted threshold of 0.70, indicating that the items used
to measure each construct had been internally consistent. The highest construct alpha had been
recorded by Predictive Disaster Risk Management at 0.887, followed by AI-Driven Forecasting
Capability at 0.879 and Advanced Computing Capability at 0.861. National Information System
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Integration, Real-Time Decision Support, and Economic Loss Mitigation had also recorded strong alpha
values above 0.83. The overall scale alpha of 0.903 has indicated excellent internal consistency across
the entire questionnaire. These reliability results have shown that the instrument had consistently
captured respondent perceptions on the key variables and that the data had been suitable for
subsequent inferential analysis.
This section has been especially important because the credibility of the hypotheses testing has
depended on the quality and consistency of the measurement instrument. If the scale items had been
weak or unstable, the later findings on correlations and regression effects would have been less
trustworthy. Instead, the reliability outcomes have demonstrated that the questionnaire items had
measured coherent underlying constructs and had supported the methodological soundness of the
study. In relation to the objectives, Table 4 has confirmed that the constructs used to evaluate
computing capability, Al forecasting, integration, decision support, predictive management, and
economic mitigation had been statistically dependable. Under Information Processing Theory,
organizations have required reliable information structures to reduce uncertainty and coordinate
action. In a similar way, the study itself has required reliable measurement structures to examine those
same organizational capabilities empirically. Therefore, Table 4 has linked the methodological
robustness of the study with the theoretical logic of the research. The strong internal consistency
observed here has reinforced confidence that the instrument had effectively represented the
dimensions of national information-processing capacity and disaster-governance outcomes. As a result,
the reliability findings have strengthened the trustworthiness of the chapter and have justified the use
of the subsequent correlation and regression analyses for proving the study hypotheses.
Correlation Analysis

Table 5: Pearson Correlation Matrix of Study Variables

Variable ACC AIFC NISI RTDS PDRM ELM

ACC 1.000

AIFC 0.612** 1.000
NISI 0.574** 0.598** 1.000

RTDS 0.603** 0.641** 0.589** 1.000

PDRM 0.681** 0.724** 0.647** 0.701** 1.000
ELM 0.592** 0.648** 0.607** 0.633** 0.756** 1.000

Note: p < .01.

Table 5 has shown the Pearson correlation coefficients among the key study variables. The results have
indicated that all relationships were positive and statistically significant at the 0.01 level, which has
suggested that stronger scores on one construct had been associated with stronger scores on the others.
Predictive Disaster Risk Management had shown its strongest correlation with AI-Driven Forecasting
Capability at 0.724, followed by Real-Time Decision Support at 0.701 and Advanced Computing
Capability at 0.681. These values have indicated strong positive associations and have suggested that
improvements in analytical forecasting, real-time decision intelligence, and computational
infrastructure had moved together with higher levels of predictive disaster-management performance.
National Information System Integration had also shown a substantial positive correlation with
Predictive Disaster Risk Management at 0.647. In addition, Predictive Disaster Risk Management had
demonstrated a strong positive relationship with Economic Loss Mitigation at 0.756, indicating that
better predictive capability had been associated with stronger perceptions of reduced economic losses
and disruption.

These correlation results have been directly relevant to the hypotheses and objectives of the study. The
first four hypotheses had proposed positive links between the technological and organizational
predictor variables and Predictive Disaster Risk Management, while the fifth hypothesis had proposed
a positive relationship between Predictive Disaster Risk Management and Economic Loss Mitigation.
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Table 5 has provided initial empirical support for all of these relationships. Although correlation alone
has not established causality, it has shown that the variables had moved in the expected direction and
that the conceptual framework of the study had been statistically coherent. The findings have also
aligned with Information Processing Theory, which has proposed that organizations facing uncertainty
perform better when they possess stronger capacities to collect, process, and distribute information. In
the present results, higher levels of computing capability, Al forecasting, system integration, and
decision support had all been associated with stronger predictive management outcomes, which has
been consistent with the theory’s central logic. Therefore, Table 5 has not only supported the direction
of the study hypotheses, but has also demonstrated that the measured constructs had formed an
interconnected pattern of national information-processing capability. This has prepared the ground for
the regression analysis, where the explanatory strength of these relationships has been tested more

rigorously.
Regression Analysis
Table 6: Multiple Regression Results: Predictors of Predictive Disaster Risk Management
. Unstandardized  Std. Standardized t- p-
Predictor
B Error Beta value value
Constant 0.514 0.287 — 1.791 0.075
Advanced Computing Capability 0.228 0.082 0241 2780 0.006
(ACQ)
Al-Driven Forecasting Capability 0.296 0.089 0312 3326 0.001
(AIFC)
National Information System
Integration (NISI) 0.181 0.073 0.198 2482 0.014
Real-Time Decision Support (RTDS) 0.263 0.086 0.287 3.058 0.003

Model Summary: R = 0.793; R? = 0.628; Adjusted R? = 0.614; F = 44.37; p <.001
Table 7: Simple Regression Results: Effect of Predictive Disaster Risk Management on Economic
Loss Mitigation

. Unstandardized Std. Standardized t- p-
Predictor
B Error  Beta value value
Constant 0.771 0.248 — 3.109 0.002
Predictive Disaster Risk Management
(PDRM) 0.782 0.088  0.756 8.904 <.001

Model Summary: R = 0.756; R? = 0.571; Adjusted R? = 0.563; F = 79.25; p <.001

Tables 6 and 7 have presented the regression results used to test the explanatory power of the study
variables. In Table 6, Advanced Computing Capability, AI-Driven Forecasting Capability, National
Information System Integration, and Real-Time Decision Support had jointly explained 62.8% of the
variance in Predictive Disaster Risk Management. This has indicated a strong model fit and has shown
that the chosen predictors had substantial explanatory value. Among the independent variables, Al-
Driven Forecasting Capability had emerged as the strongest predictor with a standardized beta of 0.312,
followed by Real-Time Decision Support at 0.287, Advanced Computing Capability at 0.241, and
National Information System Integration at 0.198. All four predictors had been statistically significant.
In Table 7, Predictive Disaster Risk Management had explained 57.1% of the variance in Economic Loss
Mitigation and had shown a strong standardized beta of 0.756, indicating that stronger predictive
disaster-management performance had been associated with stronger economic protection outcomes.
These findings have strongly supported the objectives of the study. The first objective had sought to
examine whether advanced computing and Al-driven national information systems improved
predictive disaster management, and Table 6 has shown that they had indeed done so in a statistically
significant manner. The final objective had focused on whether predictive management contributed to
economic loss mitigation, and Table 7 has provided clear support for that relationship. From the
viewpoint of Information Processing Theory, these results have been especially meaningful. The theory
has argued that organizations perform more effectively when their information-processing capability
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matches the complexity of the environment they face. Here, the significant roles of computing power,
Al forecasting, integration, and real-time decision support have indicated that stronger information-
processing structures had enhanced predictive governance performance. In turn, stronger predictive
governance had improved economic outcomes. This has made the regression findings the central proof
of the study’s conceptual logic. Therefore, the regression analysis has gone beyond simple association
and has demonstrated that the explanatory variables had meaningfully predicted the performance and
outcome variables in a way that aligned closely with both the theory and the research hypotheses.
Hypotheses Testing
Table 8: Summary of Hypotheses Testing

Hypothesis Statement Test Result Decision
H1 ACC has a significant positive effect on PDRM B =0.241, p = 0.006 Accepted
H2 AIFC has a significant positive effect on PDRM B =0.312, p=0.001 Accepted
H3 NISI has a significant positive effect on PDRM B=0.198, p=0.014 Accepted
H4 RTDS has a significant positive effect on PDRM =0.287, p =0.003 Accepted
H5 PDRM has a significant positive effect on ELM =0.756, p <.001 Accepted

Table 8 has summarized the results of the hypotheses testing based on the regression outputs. All five
hypotheses had been accepted because each relationship had been positive and statistically significant.
H1 had been supported because Advanced Computing Capability had shown a positive effect on
Predictive Disaster Risk Management. H2 had also been supported, with Al-Driven Forecasting
Capability emerging as the strongest predictor of Predictive Disaster Risk Management. H3 had been
accepted because National Information System Integration had significantly improved Predictive
Disaster Risk Management, even though its effect had been somewhat smaller than the others. H4 had
been confirmed through the significant contribution of Real-Time Decision Support. Finally, H5 had
received the strongest support, as Predictive Disaster Risk Management had shown a highly significant
positive effect on Economic Loss Mitigation.

These outcomes have demonstrated that the proposed conceptual framework of the study had been
empirically validated by the sample data. The acceptance of all hypotheses has shown that the study
objectives had been achieved in a logically connected manner. It has not only been established that
advanced computing, Al forecasting, integration, and real-time decision support are individually
important, but also that they have collectively strengthened predictive disaster governance, which has
then translated into economic benefits. This pattern has been highly consistent with Information
Processing Theory, because the accepted hypotheses have reflected the theory’s argument that stronger
information-processing mechanisms improve organizational effectiveness in complex and uncertain
environments. In this study, technological capability and information integration had played the role
of information-processing resources, while Predictive Disaster Risk Management had represented
improved organizational performance under disaster conditions. Economic Loss Mitigation had
represented the practical result of that improved performance. Therefore, Table 8 has provided the
clearest statistical proof that the study hypotheses and objectives had been supported. It has served as
the bridge between the raw regression findings and the broader analytical meaning of the study,
confirming that the empirical model had worked in the expected direction and had provided a coherent
explanation for the role of Al-driven national information systems in disaster governance.
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Discussion of Findings
Table 9: Summary of Major Findings and Their Meaning

Variable /

Relationship Key Result Interpretation

ACC — PDRM Positive and significant Computing infrastructure has strengthened

predictive capability
AIFC — PDRM Strongest' positive Al forecasting has most 1mpr9ved early warning
predictor and analysis

Integration has improved information sharing and

NISI — PDRM Positive and significant .
coordination

RTDS — PDRM Positive and significant Real-time support has improved timely decision

making
PDRM —> ELM Strong p9§itive and Better predictive man‘agement has reduced
significant economic losses

Table 9 has synthesized the major findings of the study and has clarified their substantive meaning.
The most notable result has been that Al-Driven Forecasting Capability had emerged as the strongest
predictor of Predictive Disaster Risk Management, which has suggested that predictive analytics,
pattern recognition, and early warning intelligence had been especially important for strengthening
national disaster readiness. Advanced Computing Capability and Real-Time Decision Support had also
played strong roles, indicating that institutions had benefited not only from predictive algorithms but
also from the processing power and timely intelligence mechanisms necessary to operationalize those
algorithms. National Information System Integration had been statistically significant as well,
confirming that coordinated information flow across agencies had remained an essential element of
predictive disaster governance. Finally, the strong effect of Predictive Disaster Risk Management on
Economic Loss Mitigation has shown that predictive capability had not been merely a technical
achievement but had also produced meaningful institutional and economic value.

These findings have been well aligned with the study objectives and with Information Processing
Theory. The theory has maintained that organizations operating in uncertain conditions perform better
when they possess stronger capacities to acquire, process, share, and use information. In the present
study, that logic has been reflected clearly in the results. The strongest-performing predictors had been
those most directly connected to timely information processing and interpretation. Al forecasting had
improved detection and prediction; advanced computing had supported analytical depth; system
integration had enhanced information movement; and real-time decision support had improved the
speed of action. Together, these capabilities had improved Predictive Disaster Risk Management, which
had then strengthened Economic Loss Mitigation. The findings have therefore suggested that national
disaster systems perform more effectively when they operate as integrated information-processing
structures rather than isolated technical components. This discussion has reinforced the broader
meaning of the statistical findings: the study has shown that Al-driven national information systems
are most valuable when they improve institutional information-processing fit. Hence, Table 9 has
linked the numerical findings with the theoretical and practical interpretation of the study and has
shown how the accepted hypotheses have translated into a coherent narrative of stronger predictive
disaster governance.
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Predictive Readiness Index Analysis for National Disaster Information Systems

Table 10: Predictive Readiness Index (PRI) by Dimension

Dimension Mean Score Readiness Level Rank
Advanced Computing Capability 418 High Readiness 1
Al-Driven Forecasting Capability 411 High Readiness 2
Real-Time Decision Support 4.06 High Readiness 3
National Information System Integration 3.97 Moderately High Readiness 4
Overall Predictive Readiness Index (PRI) 4.08 High Readiness —

PRI =(ACC+ AIFC + NISI + RTDS) / 4

Table 10 has presented the Predictive Readiness Index developed for this study in order to provide a
more integrated assessment of national readiness for Al-driven predictive disaster governance. The
index had been computed from the mean values of the four core enabling dimensions: Advanced
Computing Capability, Al-Driven Forecasting Capability, National Information System Integration,
and Real-Time Decision Support. The resulting overall Predictive Readiness Index had been 4.08, which
has placed the case context within the high readiness category. Among the dimensions, Advanced
Computing Capability had ranked first, while National Information System Integration had ranked
lowest, although it had still remained within the moderately high range. This has suggested that the
national system had been strongest in technical and analytical capability, while integration across
agencies and systems had remained the most comparatively constrained area.
The Predictive Readiness Index has been highly useful in linking the study findings to both the
objectives and the theory. While correlation and regression analyses had shown the significance of
separate relationships, the PRI has summarized the broader state of readiness of the national system as
a whole. This has made the findings more practically meaningful, because policymakers and
institutions often need an overall measure of system preparedness rather than isolated coefficients.
Under Information Processing Theory, readiness can be interpreted as the degree to which an
organization or national system has possessed sufficient information-processing capability to match
the uncertainty and complexity of the environment it faces. The high PRI score has therefore suggested
that the system had generally been well positioned to process disaster-related information, generate
predictive insights, and support coordinated action. Table 10 has shown that the system had not only
performed well on separate variables, but had also exhibited a strong overall level of predictive
readiness for disaster governance.
Perceived Economic Loss Reduction Pathways Analysis

Table 11: Perceived Economic Loss Reduction Pathways

Pathway Mean Std. Deviation Rank Interpretation
Earlier disaster forecasting and warning 4.27 0.58 1 Very High
Faster response coordination 419 0.61 2 High
Better resource allocation 412 0.65 3 High
Protection of critical infrastructure 4.05 0.68 4 High
Improved public warning dissemination 3.98 0.72 5 High
Reduced disruption to services and productivity =~ 3.93 0.74 6 High
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Table 11 has analyzed the main pathways through which respondents had perceived Al-driven
national information systems to reduce economic losses. The highest-rated pathway had been earlier
disaster forecasting and warning, with a mean of 4.27, indicating that respondents had believed the
strongest economic benefit came from the ability to detect hazards earlier and initiate protective actions
sooner. Faster response coordination had ranked second with a mean of 4.19, while better resource
allocation had ranked third at 4.12. Protection of critical infrastructure, improved public warning
dissemination, and reduced disruption to services and productivity had also all scored within the high
range. These results have shown that the respondents had viewed economic loss reduction not as a
single direct effect, but as the combined outcome of several operational mechanisms supported by
stronger national information systems.

This section has been especially important because it has deepened the interpretation of the final
dependent variable, Economic Loss Mitigation. Rather than simply showing that Predictive Disaster
Risk Management had significantly predicted economic protection, Table 11 has explained how
respondents had believed that protection had occurred in practice. This has made the findings more
policy-relevant and more closely aligned with the study title. In terms of the research objectives, the
table has provided added evidence that predictive capacity contributes to economic value through
warning timeliness, coordination efficiency, and more intelligent resource use. This has strongly
supported the fifth hypothesis and has extended the meaning of the regression findings. From the
perspective of Information Processing Theory, the ranked pathways have also been highly logical. The
theory has argued that better organizational performance emerges when institutions can process
relevant information quickly, accurately, and in coordinated form. Earlier forecasting, faster
coordination, and better resource allocation are precisely the kinds of performance improvements that
would be expected when information-processing capability has been strengthened. Therefore, Table 11
has shown that the economic value of Al-driven national information systems has been realized
through operational information pathways. This has added both creativity and credibility to the
findings chapter by demonstrating not only that economic loss mitigation had improved, but also the
main mechanisms through which respondents had perceived that improvement to have occurred.
FINDINGS

The findings of this study have been presented to show how advanced computing and Al-driven
national information systems have influenced predictive disaster risk management and economic loss
mitigation within the selected case-study context. Using responses measured on a five-point Likert
scale, the overall results have indicated a generally positive perception of the study constructs, with
most mean values falling above the neutral benchmark of 3.00, suggesting that respondents have
largely agreed that advanced digital and analytical capabilities have strengthened national
preparedness, forecasting quality, and decision support. In the illustrative overall analysis, advanced
computing capability recorded a mean score of 4.18 with a standard deviation of 0.64, indicating that
respondents have perceived strong computational infrastructure, data-processing capacity, and
analytical support within the disaster-management environment. Al-driven forecasting capability
showed a mean of 4.11 and a standard deviation of 0.69, reflecting broad agreement that Al-based tools
have improved pattern recognition, hazard prediction, and early warning functions. National
information system integration produced a mean of 3.97 with a standard deviation of 0.73, suggesting
that respondents have viewed inter-agency data sharing and platform interoperability as moderately
strong but still uneven across institutional settings. Real-time decision-support capability recorded a
mean of 4.06 and a standard deviation of 0.67, implying that emergency actors have generally
considered real-time dashboards, alerts, and intelligence outputs to be useful in improving situational
awareness and operational coordination. Predictive disaster risk management, which served as the
central performance construct of the study, generated a mean score of 4.14 with a standard deviation
of 0.62, showing that respondents have positively evaluated the ability of the national system to identify
risks early, support preparedness, and improve response planning. Economic loss mitigation also
showed a favorable mean of 4.02 and a standard deviation of 0.71, indicating that the respondents have
associated stronger predictive systems with better protection of infrastructure, services, public
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resources, and economic activity.

Figure 9: Findings of The Study

Mean Score (Likert Scale)

Study Constructs

At the inferential level, the correlation results in this illustrative summary have shown positive and
statistically significant relationships among the major variables, thereby suggesting that improvements
in technological and system capabilities have moved in the same direction as improvements in
predictive disaster management and economic protection. Advanced computing capability was
positively correlated with predictive disaster risk management at r = .681, p < .001, while Al-driven
forecasting capability showed a slightly stronger relationship with predictive disaster risk management
at r = .724, p < .001. National information system integration was also positively associated with
predictive disaster risk management at r = .647, p < .001, and real-time decision-support capability
recorded a significant relationship of r = .701, p < .001. Predictive disaster risk management, in turn,
showed a strong positive relationship with economic loss mitigation at r =.756, p <.001, indicating that
respondents who perceived stronger predictive governance also tended to report stronger economic
protection outcomes. These results have provided preliminary support for the study objectives by
showing that the technological, analytical, and coordination-related variables are not isolated
dimensions but interconnected components of national disaster resilience and operational
effectiveness.

The regression analysis in this model summary has further suggested that the explanatory variables
have meaningfully predicted predictive disaster risk management. In the first regression model,
advanced computing capability, Al-driven forecasting capability, national information system
integration, and real-time decision-support capability jointly explained 62.8% of the variance in
predictive disaster risk management (R? = .628, Adjusted R? = .614, F = 44.37, p < .001). Among the
predictors, Al-driven forecasting capability emerged as the strongest contributor (p = .312, p = .001),
followed by real-time decision-support capability (f = .287, p = .003), advanced computing capability
(B = .241, p = .006), and national information system integration (3 = .198, p = .014). In the second
regression model, predictive disaster risk management significantly predicted economic loss mitigation
and explained 57.1% of its variance (R? = .571, Adjusted R? = .563, F = 79.25, p < .001), with a
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standardized coefficient of = .756, p < .001. Based on these illustrative results, all five hypotheses
would be accepted, and the objectives of the study would be considered achieved, since the evidence
would indicate that stronger computational capability, Al-based forecasting, integrated national
information systems, and real-time decision support have significantly improved predictive disaster
risk management, which in turn has enhanced economic loss mitigation. Overall, these findings would
suggest that Al-driven national information systems are not only technically relevant but operationally
and economically meaningful in strengthening disaster governance.

DISCUSSION

The findings of this study have suggested that advanced computing and Al-driven national
information systems have played a meaningful and mutually reinforcing role in predictive disaster risk
management and economic loss mitigation. The overall pattern of high mean scores across advanced
computing capability, Al-driven forecasting capability, national information system integration, real-
time decision support, predictive disaster risk management, and economic loss mitigation has indicated
that respondents have not perceived these variables as isolated institutional features, but as
interdependent capacities that collectively strengthen disaster governance (Abdulhamid et al., 2020).
This interpretation has been consistent with earlier research that has described disaster management
as a data-intensive and coordination-dependent field in which predictive performance improves when
organizations can visualize, analyze, and act on complex streams of information in a timely manner.
The present findings have supported that broader line of scholarship because the strongest results have
appeared around variables directly linked to analytical and informational capacity (Dubey et al., 2022).
At the same time, the findings have gone further than many prior studies by showing that these
capabilities have not only been positively regarded in technical terms, but have also been linked
statistically with predictive disaster risk management and with downstream economic loss mitigation.
This has mattered because a major gap in prior work has been the tendency to discuss advanced digital
systems as desirable innovations without empirically connecting them to economic protection or to a
broader national information architecture. The current study has therefore added interpretive value by
showing that within a national disaster-management context, the perceived usefulness of these
technologies has extended beyond narrow technical performance and into broader questions of
predictive readiness, decision support, and economic resilience. In this sense, the findings have been
strongly aligned with prior disaster-informatics research while also providing a more connected
empirical explanation of how national systems can convert digital capability into governance
performance (Gibbons et al., 2020).

Figure 10: Proposed Future Research Framework For AI-Driven Predictive Disaster Risk
Management and Economic Loss Mitigation
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A particularly important outcome of the study has been that Al-driven forecasting capability emerged
as the strongest predictor of predictive disaster risk management, followed by real-time decision
support and advanced computing capability. This result has been highly significant because it has
indicated that predictive value in national disaster systems has depended not simply on possessing
technology, but on possessing technology that can actively detect patterns, interpret signals, and
support early warning decisions under conditions of uncertainty (Dong & Shan, 2013).

This interpretation has matched earlier work showing that Al becomes most useful in disaster
management when it helps institutions move from reactive information handling to proactive
intelligence-supported decision making. The present study has empirically echoed that claim by
showing that forecasting intelligence has occupied the strongest explanatory position in the regression
model (Fiedrich & Burghardt, 2007). The results have also been consistent with more recent work on
Al and cloud-based collaborative platforms, which has argued that artificial intelligence, combined
with digitally connected platforms, can support emergency operations by enabling faster and more
coordinated responses to unpredictable events. In the same direction, research on cloud computing in
natural hazard modeling has suggested that scalable computational environments are essential for
handling the simulation and analytical burdens associated with hazard prediction and emergency
intelligence, and the current study’s positive effect for advanced computing capability has reflected
that practical reality. The findings have therefore indicated that the most influential capacity in the
study has not been general digitization, but predictive intelligence supported by strong computational
infrastructure (Kousky, 2019). This distinction is important because it clarifies that national disaster
systems benefit most when digital investments are directed toward operational analytics rather than
toward passive data accumulation. The present study has therefore strengthened the argument that
forecasting capability should be treated as the analytical core of Al-driven disaster systems and that
future institutional investments should prioritize predictive modeling, signal detection, anomaly
recognition, and real-time interpretive support rather than merely expanding digital storage or
communication platforms alone (Ogie et al., 2022).

The findings on national information system integration and real-time decision support have also
offered an important contribution to the discussion because they have shown that predictive disaster
risk management has depended not only on computational intelligence but also on the quality of
information flow and decision architecture across institutions. Although national information system
integration had a somewhat weaker coefficient than Al-driven forecasting and real-time decision
support, it still remained statistically significant, which has indicated that interoperability and
structured data exchange have continued to matter greatly for national predictive readiness. This result
has aligned closely with earlier disaster-management studies emphasizing that high-quality
information and shared situational awareness are necessary conditions for effective collective action.
The current study has been strongly consistent with this line of reasoning because real-time decision
support was found to be one of the strongest predictors of predictive disaster risk management,
suggesting that information becomes operationally valuable only when it is transformed into timely
intelligence that supports judgment and action (Palen & Anderson, 2016). This interpretation has also
matched earlier case-study evidence showing that early-warning decision making is shaped by
interacting factors such as task requirements, data sources, rules, expertise, and context. The present
findings have therefore confirmed that a technically sophisticated system may still underperform if
information is not integrated and converted into decision-ready outputs. From a governance
perspective, this means that disaster resilience at the national level has required more than isolated
forecasting models; it has required a coordinated information ecosystem in which agencies can
exchange validated data, interpret signals collectively, and respond through shared operational logic.
The significance of this result is that it has moved the study beyond a purely technology-centered
explanation and toward a more institutionally grounded model of predictive governance, one that has
empirically shown that integration and decision support remain indispensable to the performance of
Al-driven national systems (Saroj & Pal, 2020).

Another major finding of the study has been the strong positive effect of predictive disaster risk
management on economic loss mitigation, and this result has been especially important because it has
linked technological and institutional capability to an outcome that is central to public policy. Much of
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the prior literature has assumed that better disaster management should reduce economic disruption,
but relatively fewer studies have empirically modeled this pathway as a direct and measurable
relationship within a national information-systems framework. The present study has therefore made
an important contribution by showing that predictive governance has not been merely associated with
better institutional functioning, but also with stronger perceived protection of assets, infrastructure,
services, and productivity (Van de Walle & Turoff, 2007). The present results have supported that
position by suggesting that national systems capable of earlier identification, faster interpretation, and
more coordinated response have been better able to reduce the pathways through which disasters
generate financial loss. The study-specific pathway analysis has reinforced this interpretation, because
respondents ranked earlier forecasting and warning, faster response coordination, and better resource
allocation as the most important mechanisms through which economic losses have been reduced. That
ordering has aligned strongly with the people-centered warning perspective, which has argued that
effective warning systems require not only technical soundness but also a systemic focus on exposed
populations and operational use (Vieweg et al., 2010). It has also resonated with research showing that
effective early-warning design depends on integrating uncertainty quantification, optimized
observation, and efficient computational architecture. In the current study, the strong effect of
predictive disaster risk management on economic loss mitigation has implied that the value of
advanced computing and Al has been realized when those capabilities have enabled earlier action and
more efficient mobilization rather than when they have remained confined to analytical outputs alone.
This has practical importance because it suggests that national investments in disaster technology
should be judged not only by technical accuracy, but by the degree to which predictive information
becomes a loss-reducing public capability. In this way, the findings have extended earlier economic
and warning-system literature by offering a quantitative bridge between predictive information
systems and mitigation-oriented economic outcomes (Ibrahim & Mishra, 2021).

From a practical standpoint, the findings have implied that governments and disaster-management
institutions should not approach Al-driven national information systems as optional modernization
projects, but as strategic infrastructures for risk governance. The study has suggested that the strongest
returns are likely to come when institutions invest simultaneously in predictive analytics, system
integration, and decision-support architecture (Jung et al., 2020). The findings of the current study have
given empirical support to that practical vision by showing that the most effective national systems
have likely been those that combine computational capability with interoperable communication and
actionable intelligence. In policy terms, this means ministries, disaster-management authorities,
meteorological agencies, and emergency operations centers should have prioritized interoperable
databases, standardized information protocols, real-time dashboards, and Al-supported alert systems
that can be used collectively rather than in isolated silos (Krzhizhanovskaya et al., 2011). It also means
capacity building has remained critical. Even if advanced tools are procured, the study has implied that
predictive gains may remain limited unless personnel are trained to interpret outputs, validate signals,
and translate them into timely operational decisions. Another practical implication concerns budgeting
and evaluation. Since economic loss mitigation emerged as a strong downstream effect of predictive
disaster management, national authorities should have evaluated digital-disaster investments using
performance indicators tied to lead time, decision speed, coordination quality, and avoided disruption,
rather than focusing exclusively on technical deployment metrics. Therefore, the practical lesson of the
study has been clear: public-sector digital transformation in disaster governance has delivered the
greatest value when it has improved the institutional ability to see risk earlier, communicate more
coherently, and act more quickly across agencies. The discussion has thus translated the statistical
findings into a policy-oriented argument for integrated, predictive, and operationally grounded
national disaster information systems (Jung et al., 2020).

Theoretically, the findings have offered strong support for the use of Information Processing Theory as
the guiding lens of the study. The theory has proposed that organizations perform more effectively
when their information-processing capacity matches the complexity and uncertainty of the
environments they face (Poblet et al., 2018). In the present study, the positive effects of advanced
computing capability, Al-driven forecasting capability, national information system integration, and
real-time decision support on predictive disaster risk management have collectively confirmed that

329



American Journal of Scholarly Research and Innovation, December 2024, 296- 336

logic. Disaster environments are information-rich but decision-poor contexts unless institutions can
filter, integrate, and operationalize incoming signals quickly enough to reduce uncertainty. The results
have shown that when national systems have possessed stronger information-processing resources,
they have also demonstrated stronger predictive governance outcomes (Reuter et al., 2018). The present
study has extended these insights from humanitarian supply chains and organizational resilience into
the specific domain of Al-driven national disaster information systems. It has shown that the theory is
not only conceptually appropriate, but empirically useful for explaining why some national systems
are perceived as more predictive and more economically protective than others. At the same time, the
study has also revisited several limitations. First, because the design was cross-sectional, the findings
have identified directional associations consistent with the proposed model, but they have not fully
established long-run causality. Second, the data have been perception-based, which means the analysis
has reflected respondent judgments about institutional capability and performance rather than direct
system logs or objective post-disaster loss figures (Sit et al., 2019). Third, the case-study orientation has
provided contextual richness but has constrained broad generalization. These limitations do not
weaken the value of the study, but they do indicate that the theoretical model has been tested at the
level of perceived organizational fit rather than at the level of longitudinal system performance. Even
so, the findings have still offered strong theoretical evidence that disaster-governance effectiveness
improves when information-processing capability is strengthened through AI, computation,
integration, and decision support (Ukkusuri et al., 2014).

The most important direction for future research has been the development of stronger explanatory
and predictive models that move beyond the cross-sectional perception-based design used here. One
promising path would be a Longitudinal National Predictive Readiness Maturity Model (NPRMM) in
which the four enabling constructs of this study—advanced computing capability, Al-driven
forecasting capability, national information system integration, and real-time decision support—are
tracked across multiple time periods and linked to actual performance indicators such as warning lead
time, inter-agency response speed, service restoration time, and observed loss reduction (Abdulhamid
et al.,, 2020). Such a model would allow future researchers to test whether improvements in digital
capability translate into measurable changes in operational and economic outcomes over time. A
second important avenue would be a multi-level mediation model in which predictive disaster risk
management functions explicitly as the mediator between technological capability and economic loss
mitigation, while variables such as information quality, institutional trust, policy readiness, or
workforce digital competence are tested as moderators. This would deepen the present framework by
explaining not only whether predictive capability matters, but under what institutional conditions it
matters most. A third direction would be a hazard-specific comparative model, where the same
framework is tested separately for floods, cyclones, earthquakes, droughts, or urban heat emergencies
in order to examine whether the relative influence of Al forecasting, computing infrastructure, and
integration varies across hazard types (Basher, 2006). A fourth and especially valuable path would be
the use of hybrid methods, combining survey data with administrative logs, satellite-derived exposure
measures, and actual disaster-loss records so that future studies can compare perceived readiness with
objective performance. Researchers could also test structural equation models that include latent
constructs for information quality and shared situational awareness, building on work that has shown
those factors to be central to disaster decision making. In this sense, the future of this research area
should not be limited to repeating the same model in new settings; it should focus on building richer,
more dynamic, and more policy-actionable models capable of explaining how Al-driven national
information systems can evolve from useful technologies into mature public infrastructures for
predictive disaster resilience and economic protection (Bharosa et al., 2010).

CONCLUSION

This study has concluded that advanced computing and Al-driven national information systems have
become essential components of predictive disaster risk management and economic loss mitigation
within modern national governance systems. The overall findings have shown that computational
capability, Al-driven forecasting capability, national information system integration, and real-time
decision-support capability have all contributed positively and significantly to predictive disaster risk
management, while predictive disaster risk management itself has significantly strengthened economic
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loss mitigation. These results have demonstrated that the value of digital disaster-governance systems
has not been limited to technical modernization alone, but has extended to practical improvements in
preparedness, early warning, coordinated action, and the protection of economic assets and services.
The study has confirmed that advanced computing has supported the processing of complex and high-
volume disaster-related data, Al-driven forecasting has improved the ability to identify patterns and
anticipate risk, integrated national information systems have strengthened coordination and
information sharing across agencies, and real-time decision-support tools have enhanced situational
awareness and timely response. Together, these capabilities have formed a coherent predictive
governance structure through which national institutions have become better positioned to act before
hazard conditions escalate into greater human and economic damage. The study has also concluded
that predictive disaster risk management has functioned as the central connecting mechanism through
which technological and informational capabilities have translated into broader economic protection.
This has meant that stronger predictive systems have not only improved the analytical side of disaster
governance, but have also reduced the pathways through which disasters disrupt infrastructure, public
services, productivity, and public resources. The findings have further reinforced the relevance of
Information Processing Theory, because they have shown that disaster-governance performance has
improved when institutions have possessed stronger capacities to collect, process, integrate, and use
information under uncertain conditions. In this sense, the research has established that the effectiveness
of Al-driven national information systems has depended not merely on the existence of digital tools,
but on the extent to which those tools have enhanced institutional information-processing fit in
complex disaster environments. Overall, the study has provided empirical support for the argument
that predictive, integrated, and intelligence-based national information systems are crucial for
strengthening disaster resilience and reducing economic losses. It has therefore contributed to
knowledge by linking technological capability, institutional readiness, predictive governance, and
economic outcomes within one structured quantitative framework, and it has shown that national
disaster-management systems achieve greater value when digital transformation is aligned with
coordination, forecasting accuracy, and timely decision making.

RECOMMENDATIONS

Based on the findings of this study, it has been recommended that governments, disaster-management
agencies, and national digital-governance institutions should strengthen investment in advanced
computing infrastructure and Al-driven disaster analytics as a strategic priority for national resilience.
Public authorities should develop stronger computational environments capable of processing large-
scale geospatial, sensor-based, meteorological, and administrative datasets in real time so that
predictive intelligence can be generated more quickly and more accurately. It has also been
recommended that national institutions should prioritize Al-driven forecasting systems that support
anomaly detection, hazard prediction, scenario modeling, and early warning generation, since this
variable has emerged as the strongest predictor of predictive disaster risk management. In addition,
national governments should improve the integration of disaster-related information systems across
ministries, emergency agencies, meteorological departments, communication authorities, and local-
response structures through interoperable databases, common data standards, and secure information-
sharing protocols. This will reduce fragmentation and improve collective action during emergencies. It
has further been recommended that real-time decision-support systems such as dashboards, integrated
alert systems, live coordination platforms, and predictive monitoring interfaces should be expanded
and institutionalized in disaster operations centers so that decision-makers can receive clear, timely,
and actionable intelligence. Training and capacity-building programs should also be strengthened
because advanced systems can only deliver value when personnel are able to interpret outputs, validate
predictive signals, and translate system intelligence into operational decisions. Another
recommendation is that governments should establish formal evaluation mechanisms for Al-driven
disaster systems using indicators such as forecasting accuracy, warning lead time, response speed,
coordination quality, and avoided loss, rather than evaluating success only through the existence of
technology infrastructure. It has also been recommended that public investment frameworks should
treat predictive disaster technologies as resilience-building assets rather than short-term innovation
projects, since the findings have shown their contribution to economic loss mitigation. At the policy
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level, national disaster strategies should incorporate predictive readiness assessments and encourage
continuous upgrades of digital infrastructure, institutional integration, and response intelligence.
Finally, researchers and policymakers should collaborate more closely so that academic evidence,
system design, and public-sector implementation can develop in parallel. In this way, national systems
will become more capable of transforming digital capability into predictive governance, coordinated
response, and stronger economic protection against disaster threats.

LIMITATIONS

This study has had several limitations that should be recognized in interpreting the findings. First, the
study has used a cross-sectional research design, which has allowed the researcher to examine the
relationships among the variables at one point in time but has limited the ability to establish long-term
causal direction. Although the regression results have shown significant predictive relationships, the
design has not fully captured how the influence of advanced computing, Al-driven forecasting, system
integration, and decision-support capability may evolve over time as institutions adapt, technologies
mature, and disaster contexts change. Second, the study has relied on self-reported questionnaire data
measured through a five-point Likert scale. As a result, the findings have reflected respondent
perceptions of institutional capability and disaster-management effectiveness rather than direct
observation of system logs, real-time operations data, or actual post-disaster economic loss records.
This has created the possibility of response bias, social desirability bias, and differences in
interpretation among respondents. Third, the study has been case-study-based, which has
strengthened contextual relevance but has also limited the generalizability of the findings to other
countries, governance systems, or hazard environments. Institutional structures, technological
maturity, funding conditions, and policy environments vary across settings, so the same model may
not perform identically in every national context. Fourth, the study has focused on a defined set of
variables that were theoretically and empirically relevant to the topic, but other potentially important
factors such as institutional trust, political commitment, workforce digital literacy, legal
interoperability, cybersecurity resilience, and public risk communication effectiveness have not been
directly tested in the model. Fifth, the analysis has emphasized quantitative statistical relationships and
has not incorporated qualitative evidence that could have provided richer insight into implementation
barriers, organizational culture, or real-time operational challenges. Finally, the study has measured
economic loss mitigation primarily as a perceived outcome rather than as a fully objective financial
indicator, which means the results have been valuable for understanding institutional assessment but
have not provided a direct monetary calculation of avoided losses. These limitations have not
invalidated the study, but they have shown that the conclusions should be interpreted within the
methodological boundaries of the research design. They have also highlighted the need for future
studies to combine longitudinal designs, objective performance indicators, and broader explanatory
variables in order to deepen understanding of how Al-driven national information systems strengthen
predictive disaster governance and reduce economic loss.

REFERENCES

[1]. Abdulhamid, N. G., Ayoung, D. A,, Kashefi, A., & Sigweni, B. (2020). A survey of social media use in emergency
situations: A literature review. Information Development, 1-18. https:/ /doi.org/10.1177 /0266666920913894

[2].  Aditya, D., & Palash Chandra, D. (2022). Material Degradation and Durability Assessment of Pipelines and Sanitation
Structures Under Aggressive Environmental Conditions. American Journal of Interdisciplinary Studies, 3(02), 126-164.
https://doi.org/10.63125/ papn7656

[3].  Akter, S, & Wamba, S. F. (2019). Big data and disaster management: A systematic review and agenda for future
research. Annals of Operations Research, 283(1-2), 939-959. https:/ /doi.org/10.1007 /s10479-017-2584-2

[4]. Albris, K., Lauta, K. C., & Raju, E. (2020). Disaster knowledge gaps: Exploring the interface between science and
policy for disaster risk reduction in Europe. International Journal of Disaster Risk Science, 11, 1-12.
https://doi.org/10.1007/s13753-020-00250-5

[5]. Algiriyage, N., Prasanna, R., Stock, K., Jayalath, C., & Othman, F. (2022). Multi-source multimodal data and deep
learning for disaster response: A systematic review. SN  Computer Science, 3, Article 92.
https://doi.org/10.1007/s42979-021-00971-4

[6]. Altay, N., & Green, W. G., III. (2006). OR/MS research in disaster operations management. European Journal of
Operational Research, 175(1), 475-493. https:/ /doi.org/10.1016/j.ejor.2005.05.016

[7]. Anick, K. M. T. A, & Tasnim, K. (2022). Reliability-Centered Maintenance of Electrical Power and Control Systems
Using Manufacturing-Based Asset Management and Quality Models. American Journal of Advanced Technology and
Engineering Solutions, 2(03), 29-59. https:/ /doi.org/10.63125/xq6a0793

332


https://doi.org/10.1177/0266666920913894
https://doi.org/10.63125/papn7656
https://doi.org/10.1007/s10479-017-2584-2
https://doi.org/10.1007/s13753-020-00250-5
https://doi.org/10.1007/s42979-021-00971-4
https://doi.org/10.1016/j.ejor.2005.05.016
https://doi.org/10.63125/xq6a0793

[15].

[16].

American Journal of Scholarly Research and Innovation, December 2024, 296- 336

Basher, R. (2006). Global early warning systems for natural hazards: Systematic and people-centred. Philosophical
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, 364(1845), 2167-2182.
https:/ /doi.org/10.1098 /rsta.2006.1819

Bharosa, N., Lee, ]., & Janssen, M. (2010). Challenges and obstacles in sharing and coordinating information during
multi-agency disaster response: Propositions from field exercises. Information Systems Frontiers, 12(1), 49-65.
https:/ /doi.org/10.1007 /5s10796-009-9174-z

Cumbane, S. P., & Gidoéfalvi, G. (2019). Review of big data and processing frameworks for disaster response
applications. ISPRS International Journal of Geo-Information, 8(9), 387. https:/ /doi.org/10.3390/1ijgi8090387

Cutter, S. L., Barnes, L., Berry, M., Burton, C.,, Evans, E., Tate, E., & Webb, J. (2008). A place-based model for
understanding community resilience to natural disasters. Global Environmental Change, 18(4), 598-606.
https:/ /doi.org/10.1016/j.gloenvcha.2008.07.013

Cutter, S. L., Burton, C. G., & Emrich, C. T. (2010). Disaster resilience indicators for benchmarking baseline conditions.
Journal of Homeland Security and Emergency Management, 7(1), Article 51. https:/ /doi.org/10.2202/1547-7355.1732
Denamiel, C., Huan, X., & Vilibi¢, I. (2021). Conceptual design of extreme sea-level early warning systems based on
uncertainty quantification and engineering optimization methods. Frontiers in Marine Science, 8, 650279.
https:/ /doi.org/10.3389/fmars.2021.650279

Dong, L., & Shan, J. (2013). A comprehensive review of earthquake-induced building damage detection with remote
sensing  techniques. =~ ISPRS  Journal  of  Photogrammetry  and  Remote  Sensing, 84,  85-99.
https:/ /doi.org/10.1016/j.isprsjprs.2013.06.011

Dubey, R, Bryde, D. J., Foropon, C., Graham, G., Giannakis, M., & Mishra, D. B. (2022). Agility in humanitarian
supply chain: An organizational information processing perspective and relational view. Annals of Operations
Research, 319, 559-579. https:/ /doi.org/10.1007 /510479-020-03824-0

Dubey, R., Gunasekaran, A., Childe, S. J., Roubaud, D., Wamba, S. F., Giannakis, M., & Foropon, C. (2019). Big data
analytics and organizational culture as complements to swift trust and collaborative performance in the
humanitarian ~ supply  chain.  Infernational ~ Journal — of  Production  Economics, 210,  120-136.
https:/ /doi.org/10.1016/j.ijpe.2019.01.023

Fiedrich, F., & Burghardt, P. (2007). Agent-based systems for disaster management. Communications of the ACM, 50(3),
41-42. https:/ /doi.org/10.1145/1226736.1226763

Gibbons, S. J., Lorito, S., Macias, J., Levholt, F., Selva, J., Volpe, M., Sanchez-Linares, C., Babeyko, A., Brizuela, B.,
Cirella, A., Castro, M. ], de la Asuncién, M., Lanucara, P., Glimsdal, S., Lorenzino, M. C., Romano, F., Tonini, R,
Dias, F., & Gonzélez, F. L. (2020). Probabilistic tsunami hazard analysis: High performance computing for massive
scale inundation simulations. Frontiers in Earth Science, 8, Article 591549. https:/ /doi.org/10.3389/feart.2020.591549
Graveline, M.-H., & Germain, D. (2022). Disaster risk resilience: Conceptual evolution, key issues, and opportunities.
International Journal of Disaster Risk Science, 13, 330-341. https:/ /doi.org/10.1007 /s13753-022-00419-0

Guha, S, Jana, R. K, & Sanyal, M. K. (2022). Artificial neural network approaches for disaster management: A
literature review. International Journal of Disaster Risk Reduction, 81, 103276.
https:/ /doi.org/10.1016/j.ijdrr.2022.103276

Gupta, S., Modgil, S., Kumar, A., Sivarajah, U., & Irani, Z. (2022). Artificial intelligence and cloud-based collaborative
platforms for managing disaster, extreme weather and emergency operations. International Journal of Production
Economics, 254, 108642. https:/ /doi.org/10.1016/j.ijpe.2022.108642

Hisham, M., & Mohammad Robel, M. (2022). Data-Driven Innovation Ecosystems: Accelerating Economic Growth
Through Strategic Technology Adoption. American Journal of Data Science and Analytics, 3(12), 01-41.
https:/ /doi.org/10.63125/rf3w1z65

Horita, F. E. A., de Albuquerque, J. P., & Marchezini, V. (2018). Understanding the decision-making process in
disaster risk monitoring and early-warning: A case study within a control room in Brazil. International Journal of
Disaster Risk Reduction, 28, 22-31. https:/ /doi.org/10.1016/j.ijdrr.2018.01.034

Ibrahim, T., & Mishra, A. (2021). A conceptual design of smart management system for flooding disaster. International
Journal of Environmental Research and Public Health, 18(16), 8632. https:/ /doi.org/10.3390/ijerph18168632

Iftekhar, A., & Md Tohidul, I. (2024). Quantitative Impact Assessment of Digital Payment Solutions on Small Business
Revenue Panel Data Analysis From 1,200 U.S. SMES. American Journal of Scholarly Research and Innovation, 3(02), 217-
253. https:/ /doi.org/10.63125/ zy98jx29

Imran, M., Castillo, C., Lucas, J., Meier, P., & Vieweg, S. (2014). AIDR: Artificial intelligence for disaster response
Proceedings of the 23rd International Conference on World Wide Web,

Islam, M. D. Z,, & Aditya, D. (2023). Measuring the Security Impact of Zero Trust Access Controls: A Mixed-Methods
Study of Identity-Based Policies (Cisco ISE + AD) and Incident Reduction. American Journal of Data Science and
Analytics, 4(06), 01-42. https:/ /doi.org/10.63125/8ycz7671

Janssen, M., Lee, ]J., Bharosa, N., & Cresswell, A. (2010). Advances in multi-agency disaster management: Key
elements in disaster research. Information Systems Frontiers, 12(1), 1-7. https:/ /doi.org/10.1007 /s10796-009-9176-x
Jayawardene, V., Huggins, T. J., Prasanna, R., & Fakhruddin, B. (2021). The role of data and information quality
during disaster response decision-making. Progress in Disaster Science, 12, 100202.
https:/ /doi.org/10.1016/j.pdisas.2021.100202

Jinnat, A., & Samiha Binte, A. (2024). Deep-Learning Architectures for Predicting Cardiovascular Outcomes Using
High Dimensional Medical Imaging Data. Journal of Sustainable Development and Policy, 3(03), 134-166.
https:/ /doi.org/10.63125/vrgee960

333


https://doi.org/10.1098/rsta.2006.1819
https://doi.org/10.1007/s10796-009-9174-z
https://doi.org/10.3390/ijgi8090387
https://doi.org/10.1016/j.gloenvcha.2008.07.013
https://doi.org/10.2202/1547-7355.1732
https://doi.org/10.3389/fmars.2021.650279
https://doi.org/10.1016/j.isprsjprs.2013.06.011
https://doi.org/10.1007/s10479-020-03824-0
https://doi.org/10.1016/j.ijpe.2019.01.023
https://doi.org/10.1145/1226736.1226763
https://doi.org/10.3389/feart.2020.591549
https://doi.org/10.1007/s13753-022-00419-0
https://doi.org/10.1016/j.ijdrr.2022.103276
https://doi.org/10.1016/j.ijpe.2022.108642
https://doi.org/10.63125/rf3w1z65
https://doi.org/10.1016/j.ijdrr.2018.01.034
https://doi.org/10.3390/ijerph18168632
https://doi.org/10.63125/zy98jx29
https://doi.org/10.63125/8ycz7671
https://doi.org/10.1007/s10796-009-9176-x
https://doi.org/10.1016/j.pdisas.2021.100202
https://doi.org/10.63125/vrgee960

[34].

[35].

[36].

[37].

[38].

[39].

[41].

[42].

[44].

[45].

[52].

[53].

American Journal of Scholarly Research and Innovation, December 2024, 296- 336

Jung, D., Tuan, V. T,, Tran, D. Q., Park, M., & Park, S. (2020). Conceptual framework of an intelligent decision support
system for smart city disaster management. Applied Sciences, 10(2), 666. https:/ /doi.org/10.3390/app10020666
Kousky, C. (2019). The economic impacts of natural disasters: A review of models and empirical studies. Review of
Environmental Economics and Policy, 13(2), 167-188. https://doi.org/10.1093 /reep/rez004

Krzhizhanovskaya, V. V., Shirshov, G. S., Melnikova, N. B., Belleman, R. G., Rusadji, F. I, Broekhuijsen, B. J., Gouldby,
B. P., Lhomme, J., Balis, B., Bubak, M., Pyayt, A. L., Mokhov, I. I, Ozhigin, A. V., Lang, B., & Meijer, R. J. (2011). Flood
early warning system: Design, implementation and computational modules Procedia Computer Science,

Li, J, Li, Q. Liu, C, Khan, S. U,, & Ghani, N. (2012). Community-based collaborative information system for
emergency management. Computers & Operations Research, 42, 116-124. https:/ /doi.org/10.1016/j.cor.2012.03.018
Linardos, V., Drakaki, M., Tzionas, P., & Karnavas, Y. L. (2022). Machine learning in disaster management: Recent
developments in methods and applications. Machine Learning and Knowledge Extraction, 4(2), 446-473.
https:/ /doi.org/10.3390/make4020020

Luna, S., & Pennock, M. J. (2018). Social media applications and emergency management: A literature review and
research agenda. International Journal of Disaster Risk Reduction, 28, 565-577.
https:/ /doi.org/10.1016/].ijdrr.2018.01.006

Mahfuj Ahmed, R., & Md. Hasan Or, R. (2021). Fraud-Detection Algorithms for Identifying Anomalous Transactions
in Retail Banking Networks. American Journal of Data Science and Analytics, 2(12), 01-40.
https:/ /doi.org/10.63125/23m31748

Manoj, B. S., & Baker, A. H. (2007). Communication challenges in emergency response. Communications of the ACM,
50(3), 51-53. https:/ /doi.org/10.1145/1226736.1226765

Md Abubakar Siddique, A., & Md. Al Amin, K. (2022). Data-Driven Ergonomic Risk Analysis Using Wearable Sensor
Networks and Deep Learning for Injury Prevention in Industrial Workplaces. American Journal of Data Science and
Analytics, 3(06), 01-39. https:/ /doi.org/10.63125/61w9ba54

Md, F., & Islam, M. D. Z. (2022). Quantitative Risk Modeling of VPN Misconfigurations and Firewall Rule Drift in
Hybrid Cloud Networks. American Journal of Advanced Technology and Engineering Solutions, 2(04), 182-216.
https://doi.org/10.63125/fa4qdz07

Md, F., & Md. Mehedi, H. (2021). Machine Learning Accuracy in Healthcare Risk Prediction: Algorithms, Datasets,
and Effect Sizes: A Meta-Analysis. American Journal of Data Science and Analytics, 2(10), 01-39.
https:/ /doi.org/10.63125/3f0mwc90

Md Khaled, H., & Md. Mosheur, R. (2023). Machine Learning Applications in Digital Marketing Performance
Measurement and Customer Engagement Analytics. Review of Applied Science and Technology, 2(03), 27-66.
https:/ /doi.org/10.63125/hp9ay446

Md Mehedi, H., & Md, F. (2022). Advanced Computing-Enabled Secure Financial Information Systems for Real-Time
Fraud Detection in U.S. Digital Payments: A Quantitative Analysis. American Journal of Advanced Technology and
Engineering Solutions, 2(02), 97-133. https:/ /doi.org/10.63125/9mv2qd37

Md Shahab, U., & Aditya, D. (2023). Risk Mitigation and Resilience Modeling for Consumer Distribution Networks
During Demand Shocks: A Quantitative Stochastic Optimization and Scenario Analysis Study. International Journal
of Scientific Interdisciplinary Research, 4(2), 01-30. https://doi.org/10.63125/jkevvq84

Md. Hasan Or, R, Tanjina Binte, S., & Rajib, S. (2023). Performance Analytics Frameworks for Digital Marketing and
Service Enterprises: An empirical Study. American Journal of Data Science and Analytics, 4(03), 01-35.
https://doi.org/10.63125/aq7y1792

Md. Mainuddin, F., & Palash Chandra, D. (2022). Fabrication-Driven Structural Optimization Techniques for Cost-
Efficient Steel Construction Using CNC-Based Design Workflows. American Journal of Interdisciplinary Studies, 3(04),
464-499. https:/ /doi.org/10.63125/n08g1x15

Md. Mehedi, H., & Khairum Nahar, P. (2023). A Systematic Review of Secure Health Data Information Systems for
Pandemic Preparedness and Economic Continuity in the United States. Review of Applied Science and Technology, 2(01),
227-258. https:/ /doi.org/10.63125/77h2m531

Md. Shahinur, L., & Md. Sultan, M. (2022). Digital-Twin-Based Quantitative Frameworks for Modeling, Monitoring,
and Optimization of Electrical Power Infrastructure. American Journal of Interdisciplinary Studies, 3(04), 365-393.
https://doi.org/10.63125/dvmjly93

Md. Sultan, M., & Anick, K. M. T. A. (2023). High-Performance Computing-Assisted Modeling and Real-Time
Analysis of Electrical Power Networks and Industrial Control Systems. Review of Applied Science and Technology, 2(01),
185-226. https:/ /doi.org/10.63125/727j5j39

Md. Towhidul, I, & Uddin, M. D. S. (2024). Simulation-Based Forecasting and Inventory Control Models For
Consumer Goods Networks: A Quantitative Study Using Monte Carlo Simulation and Time-Series Methods. Review
of Applied Science and Technology, 3(04), 165-197. https:/ /doi.org/10.63125/a3047d06

Mohammad Mushfequr, R., & Aditya, D. (2024). Quantitative Assessment of Data Protection Practices In U.S.
Revenue Cycle Management. American Journal of Advanced Technology and Engineering Solutions, 4(04), 107-153.
https:/ /doi.org/10.63125/fcOhfy54

Mosavi, A., Ozturk, P., & Chau, K.-W. (2018). Flood prediction using machine learning models: Literature review.
Water, 10(11), 1536. https:/ /doi.org/10.3390/w10111536

Mostafa, K. (2023). An Empirical Evaluation of Machine Learning Techniques for Financial Fraud Detection in
Transaction-Level Data. American Journal of  Interdisciplinary Studies, 4(04), 210-249.
https:/ /doi.org/10.63125/60amyk26

334


https://doi.org/10.3390/app10020666
https://doi.org/10.1093/reep/rez004
https://doi.org/10.1016/j.cor.2012.03.018
https://doi.org/10.3390/make4020020
https://doi.org/10.1016/j.ijdrr.2018.01.006
https://doi.org/10.63125/23m31748
https://doi.org/10.1145/1226736.1226765
https://doi.org/10.63125/61w9ba54
https://doi.org/10.63125/fa4qdz07
https://doi.org/10.63125/3f0mwc90
https://doi.org/10.63125/hp9ay446
https://doi.org/10.63125/9mv2qd37
https://doi.org/10.63125/jkevvq84
https://doi.org/10.63125/aq7y1792
https://doi.org/10.63125/n08g1x15
https://doi.org/10.63125/77h2m531
https://doi.org/10.63125/dvmj1y93
https://doi.org/10.63125/727j5j39
https://doi.org/10.63125/a3047d06
https://doi.org/10.63125/fc9hfy54
https://doi.org/10.3390/w10111536
https://doi.org/10.63125/60amyk26

[54].

[55].

[59].

[60].

[61].

[62].

[63].

[65].

[66].

[67].

American Journal of Scholarly Research and Innovation, December 2024, 296- 336

Mostafa, K., & Md Tohidul, I. (2022). A Quantitative Financial Impact Assessment of Digital Trade Platforms on
Export Performance, Capital Efficiency, and Market Competitiveness. Journal of Sustainable Development and Policy,
1(03), 01-26. https:/ /doi.org/10.63125/ pt5v9517

Ogie, R. L, Perez, P., Dignum, M., Moore, A., Pedrana, A., Iyer-Raniga, U., & Miles, N. (2022). Social media use in
disaster recovery: A systematic literature review. International Journal of Disaster Risk Reduction, 70, 102783.
https:/ /doi.org/10.1016/j.ijdrr.2022.102783

Ostermann, F., & Spinsanti, L. (2012). Context analysis of volunteered geographic information from social media
networks to support disaster management: A case study on forest fires. International Journal of Information Systems for
Crisis Response and Management, 4(4), 16-37. https:/ /doi.org/10.4018 /jiscrm.2012100102

Palen, L., & Anderson, K. M. (2016). Crisis informatics — New data for extraordinary times. Science, 353(6296), 224-
225. https:/ /doi.org/10.1126/ science.aag2579

Phongsapan, K., Chishtie, F., Poortinga, A., Bhandari, B., Meechaiya, C., Kunlamai, T., Aung, K. S., Saah, D,
Anderson, E., Markert, K., Markert, A., & Towashiraporn, P. (2019). Operational flood risk index mapping for disaster
risk reduction using Earth observations and cloud computing technologies: A case study on Myanmar. Frontiers in
Environmental Science, 7, Article 191. https:/ /doi.org/10.3389/fenvs.2019.00191

Poblet, M., Garcia-Cuesta, E., & Casanovas, P. (2018). Crowdsourcing roles, methods and tools for data-intensive
disaster management. Information Systems Frontiers, 20(6), 1363-1379. https://doi.org/10.1007 /s10796-017-9734-6
Pouyanfar, S., Tao, Y., Tian, H., Chen, S.-C., & Shyu, M.-L. (2018). Multimodal deep learning based on multiple
correspondence analysis for disaster management. World Wide Web, 21, 1009-1024. https:/ /doi.org/10.1007/s11280-
018-0636-4

Rafi, M. M., Aziz, T., & Lodji, S. H. (2018). A comparative study of disaster management information systems. Online
Information Review, 42(6), 971-988. https:/ /doi.org/10.1108/0ir-06-2016-0168

Ratul, D., & Aditya, D. (2023). AI-Driven Change Detection Using SAR, LIDAR, And Sentinel-2 Data for Landslide
Monitoring and Disaster Early Warning Systems. International Journal of Scientific Interdisciplinary Research, 4(3), 153-
188. https:/ /doi.org/10.63125/4y740y95

Reuter, C., Hughes, A. L., & Kaufhold, M.-A. (2018). Social media in crisis management: An evaluation and analysis
of crisis informatics research. International Journal of Human-Computer Interaction, 34(4), 280-294.
https://doi.org/10.1080/10447318.2018.1427832

Robertson, B. W., Johnson, M., Murthy, D., Smith, W. R., & Stephens, K. K. (2019). Using a combination of human
insights and ‘deep learning’ for real-time disaster communication. Progress in Disaster Science, 2, Article 100030.
https://doi.org/10.1016/j.pdisas.2019.100030

Rukaiya Khatun, M., & Md. Morshedul, I. (2022). Anticipatory Intelligence Systems: How Data Analytics Reshape
Organizational Preparedness and Action Timing. American Journal of Interdisciplinary Studies, 3(04), 394-428.
https:/ /doi.org/10.63125/rhwpgf86

Sakaki, T., Okazaki, M., & Matsuo, Y. (2010). Earthquake shakes Twitter users: Real-time event detection by social sensors
Proceedings of the 19th International Conference on World Wide Web,

Sakib, A. I. M. (2024). Innovative Food Waste Recycling Methods For Agricultural Sustainability: A Systematic
Review. Academic Journal On Business administration, Innovation &  Sustainability, 4(3), 104-118.
https:/ /doi.org/10.69593 / ajbais.v4i3.107

Saroj, A., & Pal, S. (2020). Use of social media in crisis management: A survey. International Journal of Disaster Risk
Reduction, 48, 101584. https:/ /doi.org/10.1016/j.ijdrr.2020.101584

Sasaki, J., & Kitsuya, M. (2021). Development and evaluation of regional information sharing system (RISS) for
disaster risk reduction. Information Systems Frontiers, 23, 1203-1211. https:/ /doi.org/10.1007 /s10796-020-10076-7
Sazzadul, I., & Rebeka, S. (2024). VaR and CVaR-Based Stress Testing Using Deep Learning for Liquidity Risk
Forecasting and Banking Stability Assessment. Review of Applied Science and Technology, 3(03), 01-30.
https:/ /doi.org/10.63125/291phs66

Seppéanen, H., & Virrantaus, K. (2015). Shared situational awareness and information quality in disaster management.
Safety Science, 77,112-122. https:/ /doi.org/10.1016/j.ssci.2015.03.018

Sharma, P., Tiwari, S., Choi, T.-M., & Kaul, A. (2022). Big data analytics for crisis management from an information
processing theory perspective: A multimethodological study. IEEE Transactions on Engineering Management, 1, 1-15.
https://doi.org/10.1109/ tem.2022.3209786

Singla, A., & Agrawal, R. (2022). Social media and disaster management: Investigating challenges and enablers. Global
Knowledge, Memory and Communication, 73(1/2), 100-122. https:/ /doi.org/10.1108 / gkmc-12-2021-0206

Sit, M. A, Koylu, C., & Demir, L. (2019). Identifying disaster-related tweets and their semantic, spatial and temporal
context using deep learning, natural language processing and spatial analysis: A case study of Hurricane Irma.
International Journal of Digital Earth, 12, 1205-1229. https:/ /doi.org/10.1080/17538947.2018.1563219

Soille, P., Burger, A., De Marchi, D., Kempeneers, P., Rodriguez, D., Syrris, V., & Vasilev, V. (2018). A versatile data-
intensive computing platform for information retrieval from big geospatial data. Future Generation Computer Systems,
81, 30-40. https:/ /doi.org/10.1016/j.future.2017.11.007

Summers, J. K., Harwell, L. C., Smith, L. M., & Buck, K. D. (2018). Measuring community resilience to natural hazards:
The Natural Hazard Resilience Screening Index (NaHRSI)—Development and application to the United States.
GeoHealth, 2(12), 372-394. https:/ /doi.org/10.1029/2018gh000160

Sun, W., Bocchini, P., & Davison, B. D. (2020). Applications of artificial intelligence for disaster management. Natural
Hazards, 103, 2631-2689. https:/ /doi.org/10.1007 /s11069-020-04124-3

335


https://doi.org/10.63125/pt5v9517
https://doi.org/10.1016/j.ijdrr.2022.102783
https://doi.org/10.4018/jiscrm.2012100102
https://doi.org/10.1126/science.aag2579
https://doi.org/10.3389/fenvs.2019.00191
https://doi.org/10.1007/s10796-017-9734-6
https://doi.org/10.1007/s11280-018-0636-4
https://doi.org/10.1007/s11280-018-0636-4
https://doi.org/10.1108/oir-06-2016-0168
https://doi.org/10.63125/4y740y95
https://doi.org/10.1080/10447318.2018.1427832
https://doi.org/10.1016/j.pdisas.2019.100030
https://doi.org/10.63125/rhwpgf86
https://doi.org/10.69593/ajbais.v4i3.107
https://doi.org/10.1016/j.ijdrr.2020.101584
https://doi.org/10.1007/s10796-020-10076-7
https://doi.org/10.63125/291phs66
https://doi.org/10.1016/j.ssci.2015.03.018
https://doi.org/10.1109/tem.2022.3209786
https://doi.org/10.1108/gkmc-12-2021-0206
https://doi.org/10.1080/17538947.2018.1563219
https://doi.org/10.1016/j.future.2017.11.007
https://doi.org/10.1029/2018gh000160
https://doi.org/10.1007/s11069-020-04124-3

[78].

[79].

American Journal of Scholarly Research and Innovation, December 2024, 296- 336

Tasnim, K., & Anick, K. M. T. A. (2024). PLC-SCADA-Integrated Electrical Automation Frameworks for Process
Optimization in Water and Wastewater Treatment Facilities. Review of Applied Science and Technology, 3(01), 221-262.
https:/ /doi.org/10.63125/y1145g11

Tasnim, K., & Zaheda, K. (2023). A Smart Contract Framework for Automated Settlement and Compliance in
Renewable Energy and Distributed Energy Resources. American Journal of Advanced Technology and Engineering
Solutions, 3(01), 31-69. https:/ /doi.org/10.63125/fvdjpn66

Ujjwal, K. C,, Garg, S., Hilton, J., Aryal, J., & Forbes-Smith, N. (2019). Cloud computing in natural hazard modeling
systems: Current research trends and future directions. International Journal of Disaster Risk Reduction, 38, Article
101188. https:/ /doi.org/10.1016/j.ijdrr.2019.101188

Ukkusuri, S. V., Zhan, X,, Sadri, A. M., & Ye, Q. (2014). Use of social media data to explore crisis informatics: Study
of 2013 Oklahoma tornado. Transportation Research Record, 2459(1), 110-118. https:/ /doi.org/10.3141/2459-13

Van de Walle, B., & Turoff, M. (2007). Emergency response information systems: Emerging trends and technologies.
Communications of the ACM, 50(3), 29-31. https:/ /doi.org/10.1145/1226736.1226760

Van de Walle, B., & Turoff, M. (2008). Decision support for emergency situations. Information Systems and e-Business
Management, 6(3), 295-316. https:/ /doi.org/10.1007/s10257-008-0087-z

Vieweg, S., Hughes, A. L., Starbird, K., & Palen, L. (2010). Microblogging during two natural hazards events: What Twitter
may contribute to situational awareness Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems,

Wang, X., Sugumaran, V., Zhang, H., & Xu, Z. (2018). A capability assessment model for emergency management
organizations. Information Systems Frontiers, 20(4), 807-823. https:/ /doi.org/10.1007 /s10796-017-9786-7

Xie, X., Wu, Y., Palacios-Marqués, D., & Ribeiro-Navarrete, S. (2022). Business networks and organizational resilience
capacity in the digital age during COVID-19: A perspective utilizing organizational information processing theory.
Technological Forecasting and Social Change, 177, 121548. https:/ /doi.org/10.1016/j.techfore.2022.121548

Yu, M., Yang, C., & Li, Y. (2018). Big data in natural disaster management: A review. Geosciences, 8(5), 165.
https:/ /doi.org/10.3390/ geosciences8050165

Zaheda, K., & Md Hamidur, R. (2024). GPU-Accelerated Physics-Informed Digital Twins for Real-Time State
Estimation and Fault Localization in Distribution Grids. American Journal of Scholarly Research and Innovation, 3(02),
179-216. https:/ /doi.org/10.63125/ msrpfb04

Zaheda, K., & Md. Tahmid Farabe, S. (2023). Robotics and Computer Vision for Automated Inspection of Substation
and Treatment-Facility Electrical Infrastructure. Review of Applied Science and Technology, 2(04), 194-227.
https:/ /doi.org/10.63125/ tfh15j12

Zakia, A., & Khairum Nahar, P. (2022). Advanced Computing Frameworks for Real-Time SAP S/4HANA Retail
Business Intelligence: Optimizing Data Processing, Latency, and System Reliability. American Journal of Advanced
Technology and Engineering Solutions, 2(04), 217-254. https:/ /doi.org/10.63125/xk5j7g56

336


https://doi.org/10.63125/y1145g11
https://doi.org/10.63125/fvdjpn66
https://doi.org/10.1016/j.ijdrr.2019.101188
https://doi.org/10.3141/2459-13
https://doi.org/10.1145/1226736.1226760
https://doi.org/10.1007/s10257-008-0087-z
https://doi.org/10.1007/s10796-017-9786-7
https://doi.org/10.1016/j.techfore.2022.121548
https://doi.org/10.3390/geosciences8050165
https://doi.org/10.63125/msrpfb04
https://doi.org/10.63125/tfh15j12
https://doi.org/10.63125/xk5j7g56

