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ABSTRACT

The rise of artificial intelligence (Al) has opened new frontiers in humanitarian efforts,
particularly in early warning systems for genocide and mass atrocities. This study
examines two Al-powered systems: IBM’s Watson and The Sentinel Project’s Early
Warning System, analyzing their methodologies, effectiveness, and implications for
humanitarian interventions. Using a case study of Armenia and Azerbaijan’s interaction
and its impact on Nagorno-Karabakh, this article explores the role of such systems in
mitigating risks and fostering international cooperation. The findings highlight the
transformative potential of Al in preventive diplomacy while addressing its limitations
and ethical concerns. The paper also discusses ethical challenges, the role of
international organizations, and the future potential of integrating Al systems with local
grassroots intelligence to create a holistic framework for conflict prevention. By
combining predictive analytics and real-time monitoring with human judgment, Al-
powered systems could revolutionize humanitarian intervention, offering a scalable and
effective solution to one of the most pressing challenges of our time.

Keywords: Artificial Intelligence, The Sentinel Project, Early Warning System (EWS),
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INTRODUCTION

The prevention of genocide and mass atrocities
remains one of the most pressing challenges of
the 21st century. Despite numerous global
commitments, such as the Responsibility to
Protect (R2P) (Bellamy,2014) aimed at
preventing and responding to the most serious
crimes against humanity, including genocide,
war crimes, ethnic cleansing, and crimes against
humanity. This principle emphasizes the duty of
the international community to protect
populations from mass atrocities when their
governments are unable or unwilling to do so,
the international community has struggled to
intervene effectively and prevent mass violence
against vulnerable populations. Traditional
methods of conflict monitoring and intervention

often fail due to limitations in data collection,
analysis, and response mechanisms. The
emergence of artificial intelligence (Al) offers a
promising alternative by providing tools for real-
time data processing, predictive analytics, and
enhanced decision-making.

The Sentinel Project (2024) is a nonprofit
organization dedicated to preventing mass
atrocities, including genocide, through the use of
advanced technology and early warning systems.
Founded in 2007, the organization focuses on
using data-driven tools, such as social media
monitoring, to identify signs of potential
violence and human rights abuses in conflict
zones. It aims to provide timely, accurate, and
actionable intelligence to prevent atrocities
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before they escalate. The Sentinel Project works
with international governments, NGOs, and other
stakeholders to deploy its tools and promote early
interventions in areas at risk of mass violence,
thereby fostering the protection of wvulnerable
populations. Through its efforts, the organization
has sought to bridge the gap between technology
and human rights, advocating for the use of
technology as a means of proactive intervention.
IBM's Watson is another sophisticated Al
platform renowned for its advanced data
processing and analytical capabilities. In the
context of genocide prevention, Watson's ability
to analyze vast datasets, including social media,
news reports, and historical records, enables it to
identify patterns indicative of escalating tensions
or potential human rights violations. By
processing natural language and understanding
context, Watson can detect early warning signs,
such as hate speech or mobilization of armed
groups, facilitating timely interventions (Russo-
Spena, Mele, & Marzullo,2019). For instance,
Watson's natural language processing capabilities
can be employed to monitor social media
platforms for hate speech or incitement to
violence, which are often precursors to mass
atrocities. By identifying these signals early,
stakeholders can take preventive measures to de-
escalate tensions. Additionally, Watson's machine
learning algorithms can analyze historical data to
identify patterns and risk factors associated with
past genocides, aiding in the prediction and
prevention of future occurrences.

This paper explores the transformative role of Al
in genocide prevention, focusing on two
prominent systems: IBM’s Watson and The
Sentinel Project’s Early Warning System. Using a
case study of Armenia and Azerbaijan’s
interactions and their implications for the ethnic
Armenian population in Nagorno-Karabakh, the
paper examines the strengths, limitations, and
ethical considerations of these technologies. It
also discusses the broader implications of Al-
powered systems for humanitarian intervention,
emphasizing the need for collaborative and
integrated approaches.

Problem Statement of the Study:

Despite global efforts to prevent genocide and
mass atrocities, timely intervention remains a
challenge due to the limitations of traditional early
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warning systems. The Armenia-Azerbaijan
dispute over Nagorno-Karabakh, escalating ethnic
tensions, and misinformation increase the risk of
violence against vulnerable populations. Although
Al technologies such as IBM’s Watson and The
Sentinel Project’s Early Warning System offer the
potential for faster data analysis and risk
prediction,  their  practical  effectiveness,
limitations, and ethical implications in real-world
conflicts are not fully understood. This study
addresses this gap by evaluating the role of Al in
enhancing early warning and humanitarian
interventions within this conflict.

Research Methodology:

This study employs a comprehensive qualitative
research  methodology to  examine  the
transformative role of artificial intelligence (Al) in
genocide prevention, focusing on IBM’s Watson
and The Sentinel Project’s Early Warning System
within the context of the Armenia-Azerbaijan
conflict over Nagorno-Karabakh. The qualitative
approach allows for an in-depth exploration of the
complex dynamics of conflict prevention and
humanitarian intervention, providing rich insights
into how Al systems process vast data, identify
early warning signs, and support decision-making
processes.

A case study analysis of the Nagorno-Karabakh
conflict offers a real-world application to assess
how AI technologies could have been utilized to
analyze critical data such as hate speech,
propaganda, and military activity to prevent
violence. This analysis is complemented by a
comparative assessment of IBM Watson’s use of
natural language processing and machine learning
with The Sentinel Project’s emphasis on
community-sourced data and geospatial mapping,
highlighting the strengths and limitations of both
systems in conflict prediction and prevention
(Smith, 2022)

The study relies on secondary data collection from
peer-reviewed journals, policy reports, NGO
publications, and media articles to ensure a well-
rounded understanding of AI’'s role in
humanitarian efforts. Document analysis further
deepens the investigation by examining official
reports, media narratives, and peace agreements,
shedding light on how misinformation and
propaganda influenced the conflict and how Al
could mitigate these risks. Ethical considerations
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are critically examined, focusing on issues of data
privacy, surveillance, and potential misuse of Al
technologies in sensitive environments, ensuring
that the analysis balances technological
capabilities with human rights concerns.

The study is theoretically grounded in the
Responsibility to Protect (R2P) doctrine, aligning
Al-powered early warning systems with
international obligations to prevent mass atrocities
and emphasizing the importance of timely
intervention. Despite offering valuable insights,
the study acknowledges  methodological
limitations, particularly the reliance on secondary
data, which may introduce source biases, and the
lack of direct engagement with system developers
or field operators, which could provide additional
operational  perspectives.  Nonetheless, the
extensive use of credible sources and rigorous
comparative analysis strengthens the study’s
findings, offering a nuanced understanding of how
Al technologies like IBM Watson and The
Sentinel Project’s Early Warning System can
enhance global efforts to prevent genocide and
mass atrocities, as demonstrated by the Armenia-
Azerbaijan conflict.

The Sentinel Project’s Early Warning System:

The Early Warning System (EWS) is a structured,
continuous process designed to detect and prevent
the risk of genocide and mass atrocities. It
operates through four distinct phases, each
focusing on gathering and analyzing information
over different timeframes (The Sentinel
Project,2024). Together, these phases create a
transparent and systematic approach to identifying
threats and guiding preventive action. The first
phase is risk assessment which highlights the
Situation of Concern (SoC), and the second phase
is Operational Process Monitoring which is
inspired by Gregory Stanton’s Eight Stages of
Genocide (1998) to track early signs of the
genocidal process. Monitoring focuses on real-
time, event-based data collected from wvarious
sources: news media, reports from NGOs,
communication with local journalists, and direct
input from affected communities. This phase
helps to detect how far violence has progressed,
identification of the main actors involved in
spreading hatred, or planning violence, recognize
patterns and warning signs of mass violence, and
determine whether there is intent to commit
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genocide. Understanding these dynamics makes it
possible to recommend preventive actions, such as
diplomatic interventions, peacebuilding efforts, or
targeted sanctions, against inciting violence (The
Sentinel Project,2024).

The third phase is the Vulnerability Assessment
(The Sentinel Project, 2024), which is still being
developed, but it will focus on understanding how
specific communities are exposed to violence. It
will assess factors such as; the political exclusion
of minority groups, economic marginalization,
access to safety or protective institutions, and
local tensions between different social, ethnic, or
religious  groups. By  analyzing  these
vulnerabilities, this phase will help shift the focus
from solely preventing violence to also preparing
communities to withstand and recover from
potential attacks. Strategies might include
strengthening local security measures, fostering
community resilience, and improving
communication between vulnerable populations
and humanitarian organizations. The final phase,
Forecasting (The Sentinel Project, 2024), aims
to anticipate when and where violence might erupt
and how severe it could become. Using insights
from the earlier phases, analysts will attempt to
predict the timing and intensity of possible
genocidal acts, identify the likely perpetrators and
their strategies, and estimate the scale and impact
of potential violence.

The Early Warning System is designed as a
proactive tool to prevent genocide and mass
atrocities.  Systematically identifying risks,
monitoring developments, assessing
vulnerabilities, and forecasting violence offers a
comprehensive framework for timely and
effective intervention. Although parts of the
system, such as vulnerability assessments and
forecasting, are still being developed, the EWS
highlights the importance of constant vigilance,
collaboration, and preventive action. Early
detection and decisive responses can save lives,
prevent conflict escalation, and uphold human
rights across the globe.

IBM Watson as a Genocide Prevention Tool:

IBM Watson has emerged as one of the leading
artificial intelligence (Al) platforms in various
fields, including healthcare, finance, and
humanitarian efforts. In the context of genocide
prevention, IBM Watson holds significant
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promise due to its advanced capabilities in data
processing, machine learning, and predictive
analytics. The platform’s ability to analyze vast
amounts of structured and unstructured data,
recognize patterns, and generate insights positions
it as a valuable tool for early warning systems that
can identify the potential risks of mass atrocities,
such as genocide, war crimes, and crimes against
humanity (IBM, 2017).

1. Watson’s Analytical Capabilities for
Genocide Prevention:

At its core, IBM Watson is a powerful Al system
that uses natural language processing (NLP),
machine learning, and deep learning algorithms to
analyze large and diverse datasets. This makes it
an ideal tool for tracking and monitoring conflict
zones, as Watson can process information from a
variety of sources. Watson can analyze articles,
blogs, news feeds, and social media platforms,
extracting sentiment, trends, and emerging
narratives. By tracking the language used in
discussions about a conflict or a region, Watson
can identify warning signs of rising tensions, hate
speech, and calls for violence, all of which could
be early indicators of impending genocidal acts
(Gentry & McLoughlin, 2021).

Watson’s NLP capabilities allow it to scan social
media platforms for signs of ethnic hatred,
extremist ideologies, or calls for violence.
Monitoring platforms like Twitter, Facebook, and
Instagram allow for real-time analysis of the
discourse surrounding conflict zones. Analyzing
the tone and frequency of specific keywords
related to hate speech or incitement to violence
can alert decision-makers to potential threats
before they escalate into full-blown atrocities
(Macdonald & Richards, 2020).

Watson can also process historical records,
including reports from past conflicts, patterns of

violence, and documented cases of mass atrocities.

By drawing connections between present events
and past trends, Watson can help predict potential
hotspots for genocide or mass violence, providing
a more proactive approach to intervention (Miller,
2022). By analyzing and synthesizing these
diverse sources of information, Watson can detect
early warning signs that human analysts might
miss due to the overwhelming volume of data
involved in monitoring global conflicts (Hickson
& Shiels, 2020).
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2. Predictive Analytics and Risk Modeling

One of the key advantages of IBM Watson in the
context of genocide prevention is its predictive
analytics capabilities. Using historical data and
real-time inputs, Watson can generate predictive
models that forecast the likelihood of conflict
escalation. These models are based on statistical
algorithms and machine learning techniques,
which analyze patterns in the data to provide an
estimation of future events (Knight, 2020). For
example, if a certain set of conditions in a region
is similar to those seen before a genocidal
outbreak in the past, Watson can identify this
pattern and raise an alert. It can track indicators
such as if political leaders or groups are inciting
violence or discrimination against a particular
ethnic or religious group, this could be an early
warning signal. The movement of military forces
toward specific regions, especially when paired
with hostile rhetoric, may signal preparations for
violent actions against civilians (Floridi & Taddeo,
2019). A rise in inter-ethnic or inter-religious
tensions, whether through hate speech, violence,
or political actions, could be flagged by Watson as
a potential precursor to genocide (Nissenbaum,
2017). The mass movement of populations, often
due to violence or the threat of violence, can be an
important indicator of worsening conflict (Gentry
& McLoughlin, 2021). With the use of predictive
models, IBM Watson can provide real-time alerts
to international organizations, governments, or
NGOs, allowing them to take preventative actions,
such as diplomatic interventions, sanctions, or
humanitarian aid (Miller, 2022).

3. Early Warning Systems

IBM Watson’s role in early warning systems
(EWS) for genocide prevention involves its
capacity to identify the early indicators of
violence and mass atrocities. By processing data
from various sources and applying predictive
analytics, Watson can act as an automated
monitoring system that offers early warnings of
potential conflicts. This gives international
organizations like the United Nations, the African
Union, or the European Union time to mobilize
resources or interventions to prevent the
escalation of violence (IBM, 2017).

Watson can be integrated with existing early
warning systems to enhance their effectiveness.
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For example, it can complement traditional
conflict monitoring methods by providing deeper
insights into the factors that drive violence. By
analyzing local news sources, Watson can
highlight specific events that might be overlooked
by traditional intelligence-gathering methods.
Additionally, Watson can analyze patterns of
political and social behavior, alerting the
international community to areas where
prevention efforts should be focused (Gupta &
Sharma, 2022).

4. Enhancing Humanitarian Response

In addition to its early warning capabilities, IBM
Watson can be instrumental in shaping responses
to mass atrocities once they occur. Watson’s data-
processing capabilities allow it to assist
humanitarian organizations in making informed
decisions about where to allocate resources during
crises. It can analyze the most urgent needs, such
as food, water, medical supplies, and shelter, by
processing real-time data from conflict zones.
Watson can also assess the effectiveness of
previous interventions, enabling organizations to
refine their strategies for providing aid (Knight,
2020).

For example, during a crisis in a region at risk of
genocide, Watson can process information about
refugee movements, deaths, and reports of
violence. Humanitarian organizations can then use
this information to deploy resources more
effectively, targeting areas with the highest risk of
further violence and providing assistance to
displaced populations (Macdonald & Richards,
2020).

5. Ethical Considerations and Challenges

While IBM Watson holds immense potential in
genocide prevention, its use raises several ethical
considerations. The reliance on Al for analyzing
sensitive data, especially when dealing with ethnic,
political, or religious tensions, requires careful
handling to avoid unintended consequences. Some
of the ethical challenges include:

Bias in Algorithms: Al systems, including Watson,
rely on training data to generate predictive models.
If the data used to train these models are biased,
Watson’s predictions may also be biased. For
example, if Watson relies on historical data from
conflict zones where certain ethnic groups were
systematically oppressed, it may fail to predict
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genocidal risks accurately in situations where the
dynamics are different. Ensuring the objectivity of
the algorithms and using diverse data sources is
crucial to minimizing this risk (Binns, 2018)

Data Privacy: IBM Watson’s data analysis
capabilities raise concerns about the privacy of
individuals,  particularly = when  processing
information from social media, news reports, and
other publicly available sources. Monitoring at-
risk populations for signs of violence could
infringe on their right to privacy, especially in
authoritarian regimes or areas where dissent is
criminalized. Watson’s Al-powered systems must
adhere to ethical standards for data collection and
usage, ensuring that the rights of individuals are
protected (Calo & Taddeo, 2021).

Accountability for Al Predictions: One of the
biggest challenges in using Al for genocide
prevention is accountability. If IBM Watson’s
predictions are incorrect or lead to inappropriate
interventions, who is responsible? Is it the
developers of the AI system, the organizations
using the system, or the governments that take
action based on the system’s recommendations?
Establishing clear accountability frameworks is
essential for ensuring that Watson is used
ethically and responsibly (Hickson & Shiels,
2020).

6. The Future of IBM Watson in Genocide
Prevention

IBM Watson’s integration into genocide
prevention efforts represents a significant step
forward in using technology to address global
challenges. As Al continues to evolve, Watson’s
capabilities will likely improve, allowing for more
accurate predictions and faster responses to
emerging  threats.  Additionally, = Watson’s
integration with other Al systems, such as those
developed by The Sentinel Project and other
humanitarian organizations, could lead to more
comprehensive and effective prevention strategies
(Gentry & McLoughlin, 2021). In the future,
Watson could play a pivotal role in creating a
global network of Al-powered early warning
systems, designed to monitor conflict zones,
detect early signs of violence, and enable rapid
international responses. By combining machine
learning with human intelligence and ethical
oversight, Al systems like Watson can help
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prevent atrocities and protect vulnerable
populations from mass violence (Knight, 2020).

In conclusion, IBM Watson holds immense
potential as a tool for genocide prevention,
combining advanced machine learning, data
analytics, and predictive modeling to identify
early warning signs of violence and provide
timely interventions. However, the ethical
challenges related to bias, data privacy, and
accountability must be carefully managed to
ensure the responsible use of this technology. By
addressing these challenges and integrating
Watson into a broader framework of humanitarian
and diplomatic action, Al systems can
significantly enhance the global capacity to
prevent genocide and protect human rights
(Floridi & Taddeo, 2019).

Case Study: Armenia-Azerbaijan Conflict in
Nagorno-Karabakh

History of the Armenia-Azerbaijan Conflict in
Nagorno-Karabakh:

The Armenia-Azerbaijan conflict over Nagorno-
Karabakh is one of the most protracted and
complex territorial disputes in the post-Soviet
space, rooted in ethnic tensions, competing
nationalisms, and geopolitical rivalries. The
region of Nagorno-Karabakh, internationally
recognized as part of Azerbaijan but
predominantly populated by ethnic Armenians,
has been the epicenter of violent clashes and wars
between the two nations.

Early Historical Context

Nagorno-Karabakh's history is marked by a long-
standing Armenian presence, with cultural and
religious landmarks tying the region to Armenian
heritage. However, over centuries, the region
changed hands among various empires, including
Persian, Ottoman, and Russian rule. In the early
19th century, the Russian Empire annexed the
South Caucasus, incorporating both Armenia and
Azerbaijan. This period saw relative peace but
also the seeds of ethnic competition (De Waal,
2013).

Soviet Era Policies and Tensions

After the collapse of the Russian Empire
following World War I, both Armenia and
Azerbaijan claimed Nagorno-Karabakh. Briefly,
from 1918 to 1920, violent clashes erupted,
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leading to atrocities on both sides. However, when
the Soviet Union established control over the
South Caucasus in the early 1920s, Joseph Stalin
placed Nagorno-Karabakh as an autonomous
oblast within the Azerbaijan Soviet Socialist
Republic in 1923. This decision was strategic,
aimed at appeasing Turkey and fostering Muslim
solidarity, despite the Armenian majority in the
region (Cornell, 1999). Throughout the Soviet era,
Armenians in Nagorno-Karabakh expressed
grievances about economic marginalization and
cultural repression under Azerbaijani rule.
Although large-scale violence was suppressed by
Soviet authority, underlying ethnic tensions
persisted, fueled by demographic policies and
perceived discrimination.

Collapse of the Soviet Union and the First
Nagorno-Karabakh War (1988-1994)

The conflict reignited in the late 1980s as the
Soviet Union began to collapse. In 1988, the
Nagorno-Karabakh Autonomous Oblast's regional
parliament voted to unify with Armenia, sparking
mass protests in both Armenia and Azerbaijan.
This move intensified nationalist sentiments,
leading to violent riots, such as the Sumgait
pogrom in 1988, where Armenians in Azerbaijan
were targeted, and retaliatory violence against
Azerbaijanis in Armenia (De Waal, 2013).

As the Soviet Union disintegrated in 1991,
Nagorno-Karabakh declared independence, a
move not recognized by any country, including
Armenia. Full-scale war erupted between Armenia
and Aczerbaijan, resulting in the deaths of
approximately 30,000  people and the
displacement of over a million, mostly
Azerbaijanis expelled from Nagorno-Karabakh
and surrounding areas occupied by Armenian
forces (Cornell, 1999). By 1994, Armenian forces
had taken control of Nagorno-Karabakh and seven
adjacent Azerbaijani districts, establishing a de
facto independent administration known as the
Republic of Artsakh, heavily reliant on Armenia.
A Russian-brokered ceasefire ended the war but
left the conflict unresolved, with no formal peace
treaty and frequent border skirmishes.

Post-War Period (1994-2020): Frozen Conflict
and Occasional Clashes

The ceasefire of 1994 ushered in a fragile status
quo, with Armenia effectively controlling
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Nagorno-Karabakh and surrounding Azerbaijani
territories. Despite numerous peace negotiations
mediated by the OSCE Minsk Group (co-chaired
by Russia, the United States, and France),
diplomatic efforts failed to produce a lasting
resolution. Both sides maintained hostile rhetoric,
and occasional escalations occurred, such as the
Four-Day War in April 2016, when renewed
clashes resulted in hundreds of casualties
(International Crisis Group, 2017).

Throughout this period, Azerbaijan used its oil
and gas wealth to modernize its military, while
Armenia remained economically and militarily
constrained. The imbalance in military spending
created a volatile environment, with Azerbaijan
growing more assertive about reclaiming its lost
territories.

The Second Nagorno-Karabakh War (2020)

On September 27, 2020, full-scale war broke out
between Armenia and Azerbaijan, marking the
most intense fighting since the early 1990s. The
44-day war saw Azerbaijan make significant
territorial ~ gains using advanced military
technology, particularly drones and precision-
guided munitions, supplied by Turkey and Israel.
Azerbaijani forces reclaimed parts of Nagorno-
Karabakh and several surrounding districts
(Shaikh & Rumbaugh, 2020).

The war ended with a Russia-brokered ceasefire
on November 10, 2020. Under the agreement,
Armenia ceded control over large swathes of
territory around Nagorno-Karabakh, while
Russian peacekeepers were deployed to secure the
remaining Armenian-held areas. The deal
significantly altered the balance of power in the
region, with Azerbaijan emerging as the clear
victor and Turkey enhancing its regional influence.

Post-2020 Developments and Continuing
Tensions

Despite the ceasefire, tensions remain high.
Incidents of violence, territorial disputes, and
political unrest persist. Azerbaijan has pushed for
greater integration of reclaimed territories, while
Armenia has faced political turmoil due to the
war’s outcome. The future of the Armenian
population in  Nagorno-Karabakh remains
uncertain, with concerns over security,
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Russia's peacekeeping presence has maintained a
fragile calm, but geopolitical shifts, including
Turkey's involvement and declining Western
engagement, complicate the situation. The long-
term stability of the region remains precarious,
with unresolved issues of status, security, and
human rights continuing to threaten peace.

The Role of Air and Missile Warfare in the
Nagorno-Karabakh Conflict: Lessons for
Modern Military Strategy

The 2020 Nagorno-Karabakh conflict between
Armenia and Azerbaijan showcased the
significant evolution of air and missile warfare in
modern conflicts. Azerbaijan's military success
was largely attributed to its strategic use of
advanced drone technology, precision-guided
missiles, and rocket artillery, highlighting the
transformative impact of integrating modern
weaponry into military operations (Shaikh &
Rumbaugh, 2020). Azerbaijjan’s  military,
benefiting from substantial oil and gas revenues,
built a diverse and technologically superior
arsenal, including Israeli-made LORA missiles,
Turkish Bayraktar TB2 drones, and Israeli
loitering munitions like the Harop and SkyStriker
(Shaikh & Rumbaugh, 2020). These systems
enabled Azerbaijan to conduct precise strikes on
Armenian military infrastructure, including tanks
and air defense systems, crippling Armenia's
operational capabilities. In contrast, Armenia's
arsenal, predominantly composed of older Soviet-
era weapons like the Scud and Tochka missiles
and limited indigenous drones, could not
effectively counter  Azerbaijan's advanced
technology (Shaikh & Rumbaugh, 2020). This
technological disparity allowed Azerbaijan to
dominate the battlefield, exploiting Armenia’s
lack of modern air defenses and ultimately
securing a military victory (CSIS,2020).

Drone warfare emerged as a decisive factor in this
conflict, illustrating both the advantages and
vulnerabilities of unmanned aerial systems in
modern combat. Azerbaijan’s drones, especially
the Bayraktar TB2, provided critical intelligence,
surveillance, reconnaissance (ISR), and strike
capabilities, allowing Azerbaijani forces to
identify and neutralize Armenian assets with
precision (Shaikh & Rumbaugh, 2020). These
UAVs were instrumental in dismantling Armenian
supply lines and targeting high-value assets such

displacement, and  cultural = preservation
(International Crisis Group, 2021).
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as T-72 tanks and S-300 air defense systems,
severely  degrading  Armenia's  defensive
capabilities (Shaikh & Rumbaugh, 2020). The
psychological and strategic impact of drone
warfare was further amplified through propaganda,
as Azerbaijan disseminated footage of successful
drone strikes to demoralize Armenian forces and
influence public perception (Shaikh & Rumbaugh,
2020). However, the conflict also highlighted the
limitations of drones when facing sophisticated air
defense systems, underscoring the need for
comprehensive and layered air defense strategies.
Armenia’s outdated air defense systems, including
the 2K11 Krug and 9K33 Osa, proved ineffective
against  high-flying  drones,  emphasizing
modernizing air defense to counter UAV threats
(Shaikh & Rumbaugh, 2020)

The broader lessons from the Nagorno-Karabakh
conflict underscore the critical need for integrated
air defense systems and adaptive military
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synchronization of drones, missiles, and artillery
demonstrated the lethal potential of combining
emerging technologies with traditional military
assets (Shaikh & Rumbaugh, 2020). This conflict
highlighted the importance of full-spectrum air
defense, incorporating kinetic interceptors,
electronic warfare, and passive defenses such as
camouflage and dispersal tactics to mitigate UAV
and missile threats (Shaikh & Rumbaugh, 2020).
The failure of both Armenian and Azerbaijani
forces to adequately employ passive defenses
exposed vulnerabilities to precision strikes,
underscoring the need for better training and
tactical adaptation in modern combat scenarios
(Shaikh & Rumbaugh, 2020). Ultimately, the
Nagorno-Karabakh conflict serves as a pivotal
case study, illustrating how integrating advanced
strike technologies and effective air defense
strategies can redefine military outcomes in
regional and global conflicts.

strategies in modern warfare.

Azerbaijan's

The Sentinel Project and IBM Watson in the Context of the Nagorno-Karabakh Conflict
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' Emphasizes community Operates. primarily through Coml?lnmg .local 1ns1gh‘Fs
Community computational models with||(Sentinel) with AI analysis
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Prevention Role

NGOs and governments.

. . Connection to Nagorno-
Aspect The Sentinel Project IBM Watson Karabakh Conflict
Conflict Provides early warnings to||Offers data-driven insights Joint efforts could inform

timely

for decision-makers. Nagorno-Karabakh.

interventions n

Adaptability to
Conflict

Tailored for localized|

conflict contexts.

. . . 1 h
Real-Time Moderately real-time due to||Capable of processing real- Wats.on' could cehhance
. . : . . Sentinel's responsiveness
Analysis manual data verification. time data streams rapidly. . .
during escalations.
Collaboration could combine
Resource Dependent on NGO funding||Backed by IBM's substantial||Sentinel’s focus with
Dependency and volunteer networks. resources and infrastructure. |Watson’s  resources  for
impact.
Sentinel's  conflict  focus

Flexible across industries but/|combined with  Watson’s

less specialized in conflicts. |[flexibility could

conflict-specific analysis.

improve

Limitations

Limited automation, and

slower data processing.

) . .. Hybrid use could balance
Risk of algorithmic bias, and yor , L
) . . ||Sentinel’s qualitative
over-reliance on quantitative . s
strengths ~ with  Watson’s
data.
speed.

Critical Analysis of IBM’s Watson and The
Sentinel Project’s Early Warning System in the
Context of the Armenia-Azerbaijan Conflict in
Nagorno-Karabakh

The integration of artificial intelligence (Al) in
conflict prevention has introduced promising
avenues for detecting and mitigating risks of mass
atrocities and genocide. Two significant Al-
powered systems in this domain are IBM’s
Watson and The Sentinel Project’s Early Warning
System (EWS). Analyzing their performance and
relevance in the Armenia-Azerbaijan conflict over
Nagorno-Karabakh offers a lens to critically
assess their strengths, limitations, and ethical
considerations in preventing violence against
vulnerable populations like the ethnic Armenians.

Strengths of Al-Powered Early Warning
Systems
IBM’s Watson leverages natural language

processing (NLP) and machine learning (ML) to
analyze vast datasets, including news reports,
social media, satellite imagery, and historical
conflict data. Its ability to detect patterns and
generate risk assessments can provide early
indicators of escalating tensions. In the Nagorno-
Karabakh conflict, Watson could have analyzed
propaganda trends, military movements, and hate
speech to signal potential outbreaks of violence

against the ethnic Armenian population. This
capability is especially useful in recognizing
subtle shifts in discourse that precede acts of
aggression (Fjeld et al., 2020).

Similarly, The Sentinel Project’s Early
Warning System focuses on community-driven
data collection, using crowdsourcing and open-
source intelligence (OSINT) to monitor conflict
indicators. Its ground-level approach can capture
localized threats, such as the targeting of civilian
infrastructure or the mobilization of paramilitary
groups. In the context of Nagorno-Karabakh,
where territorial disputes have long fueled ethnic
tensions, Sentinel’s integration of community
reports could have highlighted imminent threats to
Armenian  civilians, potentially  informing
humanitarian interventions (The Sentinel Project,
2021). Both systems demonstrate strengths in
providing timely, data-driven insights that can
guide preventive diplomacy and humanitarian
action. IBM’s Watson excels in processing large,
complex data streams, while Sentinel’s grassroots
monitoring offers contextual nuance, making their
combined methodologies potentially effective for
conflict zones like Nagorno-Karabakh.
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Limitations of AI Systems in Conflict
Prediction

Despite these advantages, both systems face
critical limitations. A significant challenge for
IBM’s Watson lies in the quality and bias of
input data. Al models are only as effective as the
data they process. In regions like Nagorno-
Karabakh, where state-controlled media and
misinformation campaigns are prevalent, biased or
incomplete data could distort Watson's risk
assessments. Moreover, Watson’s reliance on
structured data may overlook cultural and
historical complexities unique to the Armenia-
Azerbaijan conflict, leading to oversimplified
predictions (Latonero, 2018).

The Sentinel Project’s EWS, while valuable for
localized insights, may struggle with scalability
and verification. Crowdsourced data is prone to
inaccuracies, manipulation, or gaps in coverage,
especially in war zones where communication
infrastructure is compromised. In Nagorno-
Karabakh, rapidly shifting frontlines and
information blackouts could have hindered the
system’s ability to provide real-time, actionable
intelligence (The Sentinel Project, 2021).
Additionally, its reliance on community
participation may expose informants to retaliation,
raising safety concerns for those contributing to
the system.

Ethical Considerations in AI-Driven Conflict
Prevention

The deployment of Al in conflict zones raises
profound ethical concerns, particularly regarding
data privacy, accountability, and unintended
consequences. For IBM’s Watson, the collection
and analysis of sensitive data such as personal
communications or social media content pose
risks to individual privacy and could inadvertently
aid authoritarian regimes if misused. In
authoritarian contexts, surveillance tools justified
under the guise of conflict prevention might be
weaponized against dissenting populations (Fjeld
etal., 2020).

Similarly, The Sentinel Project’s EWS faces
ethical dilemmas related to the protection of data
sources and informants. In Nagorno-Karabakh,
where ethnic identities were central to the conflict,
improperly secured data could have exposed
vulnerable Armenian communities to targeted
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violence. Moreover, the public dissemination of
risk assessments might exacerbate fear or incite
retaliatory violence if not carefully managed
(Latonero, 2018). Another critical ethical issue
involves the accountability of Al-generated
decisions. If Watson or Sentinel misclassifies risk
levels or fails to detect impending violence,
questions arise about who bears responsibility for
these oversights. Humanitarian organizations and
governments relying on these systems must
balance Al insights with human judgment to
prevent overreliance on technology.

Implications for the Nagorno-Karabakh
Conflict

In the Armenia-Azerbaijan conflict, the absence
of proactive early warning systems contributed to
severe humanitarian consequences for ethnic
Armenians in Nagorno-Karabakh. Al systems like
IBM’s Watson could have analyzed rising
nationalist rhetoric, military mobilizations, and
shifts in regional alliances to predict escalation.
Simultaneously, Sentinel’s community-based
alerts might have provided real-time warnings
about attacks on civilian areas, enabling timely
evacuations  or  international  diplomatic
interventions. However, the effectiveness of these
systems would have been contingent on political
will and the operational capacity of international
actors to act on warnings. In many cases, early
warnings are ignored due to geopolitical interests,
as seen in the muted global response during the
early stages of the Nagorno-Karabakh war
(International Crisis Group, 2020). Al systems can
provide insights, but they cannot enforce action.
The Armenia-Azerbaijan conflict underscores
both the potential and the limitations of Al-
powered early warning systems in preventing
mass atrocities. IBM’s Watson offers powerful
data analysis capabilities but is vulnerable to data
bias and lacks contextual understanding, while
The Sentinel Project’s EWS brings grassroots
insights but struggles with scalability and data
security. Ethical challenges related to privacy,
accountability, and the potential misuse of Al
further complicate their deployment in volatile
regions.

To maximize their effectiveness, these systems
must be integrated into a broader framework that
combines  technological  innovation  with
diplomatic engagement, community resilience,
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and strong ethical oversight. Al tools can enhance
conflict prevention, but they must complement
rather than replace human judgment and political
will. Only through collaborative and responsible
use can such technologies contribute meaningfully
to the protection of vulnerable populations, such
as the ethnic Armenians in Nagorno-Karabakh.

Conclusion

The ongoing conflict between Armenia and
Azerbaijan over the Nagorno-Karabakh region has
highlighted the complexities of modern warfare,
the vulnerabilities of civilian populations, and the
challenges associated with conflict prevention.
This analysis has explored the transformative
potential of artificial intelligence (Al) in
mitigating the risks of mass atrocities, focusing on
two prominent early warning systems: IBM’s
Watson and The Sentinel Project. By critically
examining their methodologies, strengths,
limitations, and ethical considerations within the
context of the Nagorno-Karabakh conflict, it
becomes evident that Al-powered systems can
revolutionize conflict prevention and
humanitarian  intervention = when  properly
integrated and ethically managed.

The Nagorno-Karabakh conflict is deeply rooted
in historical territorial disputes and ethnic tensions
between Armenia and Azerbaijan, dating back to
the early 20th century and intensifying after the
collapse of the Soviet Union. The region,
predominantly inhabited by ethnic Armenians, has
been the center of violent confrontations, leading
to widespread human suffering and displacement.
The 2020 war marked a significant shift in
warfare, with Azerbaijan employing advanced
military technologies, including drones and
precision-guided munitions, to achieve decisive
victories. This shift underscored the increasing
role of technology in modern conflicts and
highlighted the urgent need for effective early
warning systems to protect vulnerable populations
from mass atrocities.

In this context, IBM's Watson and The Sentinel
Project's Early Warning System (EWS) present
promising solutions for predicting and preventing
mass violence. IBM Watson leverages advanced
machine learning, natural language processing,
and data analytics to process vast amounts of
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structured and unstructured data, identifying
patterns and predicting potential risks. Watson's
ability to analyze real-time data, including news
reports, social media trends, and historical records,
allows it to generate predictive insights that can
inform  policymakers and  humanitarian
organizations. Its scalability and computational
power make it an invaluable tool for monitoring
global conflict zones.

In contrast, The Sentinel Project emphasizes
community-based intelligence gathering,
combining human networks with technology to
identify early signs of mass atrocities. Its
approach involves engaging with at-risk
communities, monitoring local media, and
analyzing on-the-ground reports to assess
potential threats. This model prioritizes ethical
data collection, cultural sensitivity, and direct
communication with affected populations,
providing a grassroots perspective often missing
in purely data-driven systems. While Sentinel’s
reach is limited by resource constraints and
scalability  challenges, its human-centered
approach offers critical insights that can
complement Al-driven models.

When evaluated in the context of the Nagorno-
Karabakh conflict, both systems exhibit distinct
strengths and limitations. IBM Watson's rapid
data processing and predictive analytics could
have been instrumental in identifying rising
tensions between Armenia and Azerbaijan. By
analyzing political rhetoric, military mobilizations,
and social media activity, Watson could have
detected early indicators of conflict escalation,
potentially enabling international actors to
intervene diplomatically or implement preventive
measures. However, Watson’s reliance on
quantitative data and the absence of direct
community engagement may limit its ability to
fully capture localized dynamics and subtle
indicators of genocidal intent.

Conversely, The Sentinel Project could have
provided valuable insights into the ethnic
Armenian population's vulnerabilities by engaging
directly with communities in Nagorno-Karabakh.
Its focus on qualitative data and community
feedback would have highlighted specific threats
faced by civilians, including forced displacement
and targeted violence. However, Sentinel’s
limited technological infrastructure and slower
data processing capacity may have hindered its
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ability to respond swiftly to rapid developments in
the conflict.

A combined approach, integrating IBM Watson's
computational capabilities with The Sentinel
Project's human intelligence networks, could offer
a more comprehensive and effective early warning
system. Watson's predictive models could be
refined using Sentinel's ground-level insights,
improving accuracy and contextual understanding.
Such collaboration would allow for real-time
monitoring of conflict indicators while ensuring
that the analysis is grounded in the lived
experiences of at-risk populations. This hybrid
model could enhance the responsiveness and
precision of humanitarian interventions in volatile
regions like Nagorno-Karabakh.

Despite their potential, both systems face
significant ethical challenges. IBM Watson raises
concerns regarding data privacy, algorithmic bias,
and the potential misuse of predictive analytics. In
conflict zones, inaccurate predictions or
misinterpretations of data could escalate tensions
or lead to unjustified interventions. Ensuring
transparency,  accountability, and  ethical
governance in the use of Al is paramount to
prevent unintended harm. The Sentinel Project,
while more ethically grounded in its community
engagement, must also navigate issues of consent,
data security, and the safety of its informants,
especially in authoritarian contexts where dissent
is dangerous.

Moreover, the broader implications of integrating
Al-powered  systems  into  humanitarian
interventions must be carefully considered. While
technology can enhance early warning capabilities,
it cannot replace the need for political will and
international cooperation. The failure to prevent
atrocities often stems not from a lack of
information but from the reluctance of states and
international organizations to act. Therefore, early
warning systems must be embedded within a
robust framework of political commitment and
diplomatic engagement. Al tools should inform
and support decision-making but must be
complemented by proactive and coordinated
action from global stakeholders.

Additionally, the militarization of drone
technology in the Nagorno-Karabakh conflict
raises concerns about the accessibility and ethical
use of advanced military systems. Azerbaijan's
effective use of drones to target Armenian forces
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demonstrated how emerging technologies can
shift the balance of power in regional conflicts.
However, the proliferation of unmanned aerial
systems (UAS) and their use against civilian
infrastructure pose significant ethical and legal
challenges. The international community must
establish clear regulations governing the use of
such technologies to prevent their misuse and
protect civilian populations.

In conclusion, the integration of Al-powered early
warning systems like IBM Watson and The
Sentinel Project's EWS represents a critical
advancement in preventing genocide and mass
atrocities. Their complementary strengths offer a
promising avenue for enhancing conflict
prevention efforts, especially in complex and
volatile regions such as Nagorno-Karabakh.
However, realizing their full potential requires
addressing their inherent limitations, ethical
concerns, and the political inertia that often
hampers timely intervention. A collaborative and
ethically grounded approach, combining advanced
technology with human intelligence, can create a
more resilient and responsive framework for
protecting vulnerable communities from mass
violence. The international community must
prioritize the development and integration of such
systems within a comprehensive strategy that
balances technological innovation with political
responsibility and humanitarian principles. Only
through such integrated efforts can the world
move closer to preventing the recurrence of
tragedies like those witnessed in Nagorno-
Karabakh.
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