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ABSTRACT

This study explores the transformative potential of Artificial Intelligence (Al) in fostering sustainable
development in Uttarakhand, a Himalayan state facing socio-economic and environmental
challenges. By evaluating Al applications across critical sectors agriculture, education, healthcare,
disaster management, governance, and tourism the paper demonstrates how Al can drive efficiency,
inclusivity, and resilience in a region marked by topographical complexity and rural dominance. The
study incorporates real-time data, government reports, and sectoral analysis to assess Al’s impact,
while highlighting ethical concerns and infrastructural barriers such as limited internet access (38%
in rural areas) and institutional readiness. The paper concludes with strategic recommendations,
including Al research centers, open datasets, and targeted capacity-building. It positions Al not just
as a technological tool but as a developmental enabler aligned with the United Nations Sustainable

Development Goals (SDGs) for 2030.
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1. INTRODUCTION

Uttarakhand, a Himalayan state in northern India,
is characterized by its fragile ecosystem, diverse
topography, and a predominantly rural population
over 69.5% of its people live in rural areas
(Census of India, 2011). While the state boasts
high literacy (79.63%) and a strong presence of
natural resources, it faces acute developmental
challenges including climate vulnerability,
disaster susceptibility, low industrialization, and
inadequate access to services in remote hilly areas
(Planning Commission, 2014). In this context,
Artificial Intelligence (Al) offers transformative
potential for addressing these challenges in a
sustainable and data-driven manner.

Al technologies can revolutionize public service
delivery, particularly in sectors critical to
Uttarakhand’s development such as agriculture,
education, healthcare, disaster management,
and rural governance. For instance, Al-powered
precision agriculture systems have improved crop
yields by up to 30% in various regions of India
through optimized irrigation and pest control
(NITT Aayog, 2018). Similarly, Al-based early
warning systems for landslides and floods are
being piloted in hill states to reduce human and
economic losses (Bisht et al., 2021). Moreover,
the Government of India’s National Strategy
for Al (“#AIForAll”) identifies sustainable
development as one of the five key focus areas,
underlining the importance of localized Al
applications in states like Uttarakhand (NITI

Aayog, 2018).

This paper aims to analyze the role of Al
in  accelerating  sustainable  development
in Uttarakhand by evaluating its current
applications, potential impact across sectors,
challenges to implementation, and policy
recommendations. Through a sectoral approach,
the study investigates how Al can support rural
development, environmental protection, and
inclusive growth in alignment with the United
Nations Sustainable Development Goals (SDGs).

2. ROLE OF AI IN KEY SECTORS

2.1. Agriculture and Natural Resource
Management
Agriculture  remains the  backbone of

Uttarakhand’s rural economy, engaging over 55%
of its workforce, yet it faces multiple structural
challenges such as fragmented landholdings,
erratic monsoons, poor mechanization, and soil
degradation in the hilly regions (Directorate of
Economics and Statistics, 2022). In this context,
Artificial Intelligence (AI) emerges as a game-
changing tool that can enhance agricultural
productivity, optimize resource utilization, and
foster climate-resilient farming practices. Al-
driven precision agriculture leverages satellite
imagery, Internet of Things (IoT) devices, and
machine learning algorithms to monitor soil
health, forecast weather, and automate irrigation
systems. For example, startups like Cropln and
Fasal are already using Al-powered platforms
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to offer real-time advisories to farmers, resulting in yield
improvements of up to 25-30% in states like Maharashtra and
Karnataka (NASSCOM, 2021). When adapted to Uttarakhand’s
terrain, these technologies could help small and marginal
farmers make data-backed decisions on sowing time, crop
choice, and pest control.

Al is also playing a pivotal role in natural resource management
by enabling early detection of land-use changes, forest
encroachment, and water stress. In the Himalayan ecosystem,
where deforestation and soil erosion are pressing concerns, Al
models trained on remote sensing data can identify vulnerable
zones and inform targeted interventions. The Forest Survey
of India (2021) reported that Al-based image analysis helped
detect over 200 unauthorized forest activity zones across eco-
sensitive districts in Uttarakhand. Moreover, the integration
of Al with geospatial mapping has been instrumental in
optimizing watershed development and irrigation planning,
which are crucial for drought-prone districts like Almora and
Pauri Garhwal. Al is also being deployed in monitoring glacier
movements and river dynamics, particularly for understanding
the impact of climate change on water availability in the Ganga
basin, a lifeline for agriculture in the region (Bisht et al., 2022).

2.2 Education

Education in Uttarakhand, especially in its rural and hilly
regions, continues to face critical challenges including teacher
shortages, infrastructure gaps, language barriers, and low digital
penetration. According to the Unified District Information
System for Education Plus (UDISE+) report (2021-22), nearly
15% of government schools in Uttarakhand function with a
single teacher, and many lack access to libraries, laboratories,
and digital learning tools. In such a landscape, Artificial
Intelligence (AI) has emerged as a revolutionary force that can
personalize learning, bridge infrastructural gaps, and promote
inclusive and equitable education. Al-powered educational
technologies offer adaptive learning platforms that adjust
content and pace based on individual student performance.
These platforms use real-time data analytics to identify students’
strengths and weaknesses, enabling customized interventions a
critical need in a diverse learning environment like Uttarakhand
where students from remote areas often lag behind due to
language and economic barriers (Mehta & Sharma, 2021).

For example, Al-based platforms like Byju’s, Toppr, and Diksha
(developed by the Ministry of Education, Government of India)
have introduced regional content and real-time assessments,
which are now being adopted in some government schools across
hilly districts such as Tehri and Chamoli. These tools, supported
by voice recognition and natural language processing, can also
assist students with disabilities or those who speak regional
dialects, thereby fostering inclusive education. Furthermore,
Uttarakhand’s Department of School Education has initiated
pilot projects under the Digital Uttarakhand mission, which
includes the use of Al chatbots and virtual teachers to deliver
lessons in digitally enabled classrooms in over 300 remote
schools (Department of School Education, 2022).

Beyond classrooms, Al is being utilized for administrative tasks

such as automated attendance, performance tracking, and early
dropout prediction systems. These technologies help educators
and policymakers take data-driven decisions to improve
learning outcomes. A case study by UNESCO (2020) on Al
in Indian education highlighted that regions integrating Al for
monitoring school data saw a 12-15% improvement in student
retention and test scores. In higher education, Al is being used
for plagiarism detection, predictive career counselling, and
intelligent content generation in universities such as Hemvati
Nandan Bahuguna Garhwal University and Doon University.
However, the benefits of Al remain skewed due to the persistent
digital divide, with only 38% of rural households in Uttarakhand
having access to the internet (NFHS-5, 2021).

Figure 1: Al-related Indicators in Uttarakhand Education Sector
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2.3 Climate and Environment Monitoring

Artificial Intelligence (AI) is becoming an essential tool in
monitoring climate change and managing environmental
resources, particularly in ecologically sensitive regions like
Uttarakhand. Below are the key areas where Al is contributing
to climate and environmental sustainability in the state:

1. Glacier Monitoring and Snow Cover Analysis

»  Uttarakhand is home to over 1,400 glaciers, which are
crucial for maintaining river systems such as the Ganga.

« Al algorithms applied to satellite images (e.g., from ISRO
and NASA) help in analyzing changes in snow cover,
glacial retreat, and accumulation patterns over time.

A study by Singh et al. (2021) using Al-based deep
learning models showed significant glacier shrinkage in
the Gangotri region, with an estimated loss of 17% ice
cover from 2000 to 2020.

2. Forest Cover Change Detection and Afforestation Tracking

e TheForest Survey of India (2021) reported that Uttarakhand
has a forest cover of 45.44%, but faces challenges of illegal
logging, fires, and land-use changes.

e Al-based tools like Google Earth Engine and remote
sensing models can identify forest degradation hotspots
with over 90% accuracy, allowing timely action by forest
departments.

e Drones equipped with Al sensors are being tested in
Dehradun and Almora districts to monitor afforestation
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drives and seed dispersal accuracy (MoEFCC, 2022).

3. Air Quality and Pollution Forecasting

e Dehradun, Haridwar, and Haldwani have seen a rise in
PM2.5 and PM10 levels, especially during winters.

e Al models can predict air quality based on traffic flow,
industrial data, and meteorological parameters, allowing
local authorities to issue early alerts.

e According to the Uttarakhand Pollution Control Board
(2023), Al-enabled sensors led to a 12% reduction in
pollution peaks through predictive traffic rerouting and
alerts.

4. River Health and Water Resource Monitoring

* Al is being used to analyze the turbidity, flow rate, and
contamination levels in rivers such as the Ganga and
Yamuna.

» IBM’s Watson Al and IIT Roorkee collaborated to develop
models that can predict river pollution spikes during mass
gatherings like Kumbh Mela (IIT Roorkee, 2021).

e These models helped reduce real-time contamination
events by 15-20% by allowing pre-emptive waste disposal
measures.

5. Landslide and Flood Risk Mapping

e Uttarakhand records frequent landslides and cloudbursts,
especially in monsoon months.

e Al-integrated GIS platforms now assess soil moisture,
rainfall, and slope instability to predict landslide-prone
zones.

*  AsperBishtetal. (2022), the use of Al-based early warning
systems helped reduce casualty rates by 18% in high-risk
zones like Rudraprayag and Pithoragarh.

6. Biodiversity Mapping and Wildlife Conservation

e Camera traps and Al-based image recognition software
are being used in Jim Corbett and Rajaji National Parks to
monitor endangered species such as the Bengal tiger and
Asian elephant.

e Al tools analyze movement patterns and poaching risks,
enhancing wildlife protection efforts through real-time
alerts and route optimization for patrols (WWF-India,
2022).

Figure 2: Al Effectiveness in Climate and Environment Monitoring in Uttarakhand
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Here is a horizontal bar chart illustrating the effectiveness or

impact of various Al applications in climate and environment

monitoring in Uttarakhand:

*  Glacier Monitoring: 17% ice loss tracked

e Forest Change Detection: 90% accuracy in hotspot
identification

*  Air Quality Forecasting: 12% reduction in pollution peaks

e River Health Monitoring: 20% improvement during
Kumbh events

* Landslide Risk Mapping: 18% reduction in casualties

«  Wildlife Conservation: 85% accuracy in species tracking

2.4 Governance and E-Governance

The integration of Artificial Intelligence (Al) into governance
structures has the potential to revolutionize public service
delivery and decision-making in Uttarakhand, especially at the
grassroots level. Al-powered chatbots, for instance, can facilitate
round-the-clock access to information about government
schemes, birth and death registrations, land records, and local
grievance redressal. The e-District Uttarakhand platform
already offers over 30 online services, and the incorporation of
Al could further enhance responsiveness by automating citizen
queries and filing complaints. Municipal corporations like those
in Dehradun and Haldwani have begun piloting automated
systems for property tax collection, solid waste management,
and water billing, significantly improving efficiency and
reducing manual errors (Uttarakhand e-Governance Project
Report, 2022). Additionally, Al-powered data analytics tools are
helping state departments analyze public feedback and service
usage trends to design citizen-centric policies. For example, Al
tools analyzed over 1.5 million grievances logged in 2021-22
under the CM Helpline 1905, enabling faster categorization and
resolution of complaints (Mehta & Rawat, 2022). By deploying
Al-based dashboards at the Panchayat level, local governments
can track welfare delivery, assess developmental gaps, and
ensure greater accountability and transparency.

2.5 Disaster Management

Given its location in the seismically active Himalayan belt,
Uttarakhand is highly prone to disasters such as landslides,
floods, earthquakes, and cloudbursts. Traditional disaster
management systems often fall short in terms of speed and
precision. Al offers transformative capabilities in predictive
analytics, real-time monitoring, and rapid response. For instance,
Al-integrated early warning systems that analyze rainfall, soil
saturation, and terrain data have been installed in Rudraprayag,
Chamoli, and Pithoragarh districts areas with historically high
landslide occurrences. These systems have improved forecast
accuracy by up to 85%, enabling timely evacuations and
reduced casualties (Bisht et al., 2021). Satellite image analysis
combined with Al is also being used to assess river swelling
and glacial lake outburst floods (GLOFs), a major concern in
the wake of climate change. During the 2021 Chamoli disaster,
Al tools from ISRO’s Bhuvan Portal helped authorities rapidly
identify affected zones and coordinate rescue operations. Al-
powered drones are now used by SDRF units to conduct search
and rescue in inaccessible terrains. These applications not only
save lives but also reduce economic losses and infrastructure
damage, reinforcing the need for wider Al integration in the
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state’s disaster management plans.

2.6 Healthcare

Al is reshaping healthcare in Uttarakhand by extending quality
services to its remote and underserved regions. The state’s
rugged topography often results in difficult access to health
facilities, especially during monsoons or snowfall. Al-enabled
telemedicine platforms are now addressing this challenge by
connecting patients in remote villages with doctors in urban
hospitals. For instance, under the e-Sanjeevani initiative, over
3.2 lakh teleconsultations were conducted in Uttarakhand by
2023, helping patients avoid long-distance travel (Ministry
of Health and Family Welfare, 2023). Al is also being used
in diagnostic tools to interpret X-rays, ECGs, and CT scans,
especially in district hospitals lacking specialized staff.
Machine learning models trained to detect early symptoms of
tuberculosis, pneumonia, and diabetes have shown diagnostic
accuracy rates above 92%, helping reduce late-stage referrals
(Chakraborty & Singh, 2022). Furthermore, predictive analytics
is being employed to anticipate outbreaks such as dengue and
COVID-19 by analyzing environmental, mobility, and health
data. Al-driven mobile apps are being used to monitor maternal
and child health, ensuring timely interventions in high-risk
pregnancies. These interventions not only reduce the patient
burden on tertiary care centers but also promote preventive
healthcare practices, thereby strengthening the overall
healthcare infrastructure in the state.

2.7 Cultural Heritage and Tourism

Tourism is a vital contributor to Uttarakhand’s economy,
accounting for nearly 7.4% of the state GDP (Uttarakhand
Tourism Development Board, 2022). Al has the potential
to enhance both the preservation of cultural heritage and the
tourism experience. Augmented reality (AR) and virtual reality
(VR), powered by Al algorithms, are being developed to create
immersive digital tours of iconic sites like the Kedarnath
Temple, Jim Corbett National Park, and Char Dham pilgrimage
routes. These experiences allow tourists to explore cultural
narratives, architecture, and rituals without physical presence
an especially relevant tool during pandemic or off-seasons.
Al is also being used for crowd management and sustainable
tourism planning by analyzing real-time footfall data, hotel
occupancy, and environmental stress on local ecosystems.
In Mussoorie and Nainital, smart surveillance and Al-based
crowd monitoring helped reduce congestion and illegal parking
incidents by 22% in 2022-23. Additionally, Al tools are being
used to digitally archive folklore, regional languages, and
endangered artifacts through voice recognition and pattern
matching, aiding long-term cultural preservation. Personalized
travel recommendations using Al chatbots are being introduced
on official tourism portals, improving user engagement and
promoting lesser-known eco-tourism destinations across the
state.

Figure 3: AI Implementation Mefrics Across Key Sectors in Uttarakhand
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Here is a grouped bar chart comparing Al implementation

across four key sectors in Uttarakhand:

* Al Integration Coverage reflects the extent to which Al has
been adopted in each sector.

¢ Impact Improvement shows the observable benefits or
outcomes from Al applications.

« Digital Penetration indicates the infrastructure or user
access level supporting Al use.

3. CHALLENGES AND ETHICAL CONCERNS

While Artificial Intelligence (AI) holds immense promise
for accelerating sustainable development in Uttarakhand,
its adoption is not without significant challenges and ethical
dilemmas. One of the foremost issues is the digital divide a
large section of Uttarakhand’s rural and remote population still
lacks reliable internet connectivity, access to digital devices,
and basic digital literacy. According to the National Family
Health Survey (NFHS-5), only 38% of rural households in
Uttarakhand have access to the internet, making it difficult to
deploy Al-based solutions at scale. This digital exclusion risks
widening socio-economic disparities rather than bridging them.
Additionally, there is a scarcity of localized datasets needed to
train Al models effectively for region-specific applications such
as hill farming, disaster prediction, or biodiversity mapping.
The absence of structured, high-quality, and frequently updated
data impairs the performance of Al tools and limits their ability
to deliver accurate and actionable insights.

Another major challenge lies in the lack of institutional
readiness. Most local governance bodies, educational
institutions, and health centers in Uttarakhand are not equipped
with the technological infrastructure or trained personnel
required to implement and manage Al systems. As per a study
by Mehta & Sharma (2022), over 72% of public institutions
in hill districts of Uttarakhand had no formal Al awareness or
training programs. This limits not only deployment but also the
long-term sustainability and governance of Al-driven solutions.
Furthermore, concerns around data privacy and security loom
large, particularly in the healthcare and governance sectors. The
use of Al systems for telemedicine or biometric-based welfare
services involves the collection of sensitive personal data, often
without informed consent. In the absence of a comprehensive
data protection law and oversight mechanisms, there is a real
risk of surveillance, data breaches, and misuse of personal
information.
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Ethical issues also emerge from algorithmic bias and lack of
transparency. Al systems trained on non-representative or biased
data can produce discriminatory outcomes, especially in public
service delivery like healthcare prioritization or beneficiary
selection. For instance, if an Al tool is primarily trained on
urban datasets, it may fail to accurately predict outcomes or
offer services to tribal or rural populations, thereby reinforcing
systemic exclusions. Moreover, most Al systems in use today
are “black boxes,” offering limited explainability. This lack
of transparency reduces trust among users, particularly in
traditional and rural societies where decisions are expected
to be community-inclusive and accountable. Ethical Al
development thus requires the establishment of explainable,
fair, and accountable models tailored to the region’s socio-
cultural fabric.

Lastly, the high cost of Al deployment poses a financial barrier
for widespread adoption in a resource-constrained state like
Uttarakhand. Building and maintaining Al infrastructure cloud
computing systems, real-time data servers, advanced sensors,
and Al-trained human resources requires significant investment.
This often limits AI adoption to pilot projects or donor-
funded initiatives rather than mainstream public programs. To
overcome these challenges, there is a pressing need for public-
private partnerships, capacity-building programs, transparent
data governance frameworks, and a state-level Al policy
focused on ethical and inclusive development.

4. RECOMMENDATIONS

To effectively harness the power of Artificial Intelligence (AI)
for sustainable development in Uttarakhand, a multifaceted and
inclusive strategy must be adopted. Firstly, the establishment
of Al research and innovation centers in collaboration with
local universities such as IIT Roorkee, Doon University, and
GB Pant University of Agriculture and Technology can serve
as foundational hubs for region-specific Al development.
These centers can facilitate interdisciplinary research in Al
applications for hill agriculture, biodiversity conservation,
disaster risk mitigation, and digital governance. By fostering
local talent and conducting contextual studies, such institutions
will reduce dependency on external agencies and promote
indigenous Al innovation (NITI Aayog, 2021).

Secondly, the government should launch pilot projects across
critical sectors such as education, agriculture, and disaster
management to test and scale Al-based models. For instance,
adaptive learning platforms and Al-assisted virtual classrooms
could be introduced in 100 rural schools as pilot initiatives
under the Digital Uttarakhand Mission. Similarly, deploying Al
for real-time crop health monitoring and early flood warning
systems in select villages of Chamoli and Rudraprayag
could demonstrate measurable benefits and generate policy
momentum. Pilot programs provide the opportunity to identify
technical gaps, collect localized data, and build institutional
trust in Al systems (Mehta & Rawat, 2022).

Thirdly, it is essential to provide Al literacy and digital training
programs for Panchayat-level administrators, school teachers,
healthcare workers, and community leaders. According to a

2022 field survey by the Department of Rural Development,
over 80% of local administrators in Uttarakhand expressed
interest in using Al tools, but lacked foundational knowledge
to apply them. Tailored capacity-building modules delivered
through Krishi Vigyan Kendras (KVKs), Rural Technology
Centers, and e-learning platforms can democratize access to Al
and empower communities to engage with these technologies
responsibly.

Finally, there is a pressing need to create and maintain open-
source, standardized datasets related to the geography,
environment, health, and socio-economics of Uttarakhand. The
lack of accurate, disaggregated data hampers Al development,
leading to generic models that do not reflect ground realities.
Government departments, research institutions, and NGOs
should collaborate to digitize and publish datasets on rainfall
patterns, soil composition, healthcare access, migration trends,
and biodiversity records. Open data initiatives, guided by ethical
data governance frameworks, will enable developers to build
more accurate and equitable Al models suited for Uttarakhand’s
unique terrain and demographics (Ministry of Electronics and
IT, 2021).

5. CONCLUSION

Artificial Intelligence (AI) presents a transformative
opportunity for driving sustainable and inclusive development
in Uttarakhand a state marked by geographical challenges and
developmental disparities. By leveraging Al across key sectors
such as agriculture, education, healthcare, disaster management,
and governance, Uttarakhand can overcome its infrastructural
and environmental constraints. Evidence from pilot initiatives
shows that Al-based precision agriculture has improved
yields by up to 30%, Al-driven telemedicine platforms like
e-Sanjeevani have facilitated over 3.2 lakh consultations,
and Al-integrated disaster warning systems have reduced
casualties by 18% in high-risk zones. However, the success of
Al in the state depends on addressing core challenges such as
the 38% internet penetration in rural areas (NFHS-5, 2021),
the absence of quality datasets, and ethical concerns like data
privacy and algorithmic bias. Strategic interventions including
the establishment of Al research hubs, sector-specific pilot
programs, digital literacy drives, and the creation of open data
platforms will be essential to realize Al’s full potential. With
the right policies and partnerships, Al can become a powerful
enabler of Uttarakhand’s journey toward achieving the United
Nations Sustainable Development Goals (SDGs) by 2030.

REFERENCE

1. Bisht, A., Rawat, N., & Singh, R. (2021). Al-Enabled Risk
Reduction in Mountainous States: The Case of Uttarakhand.
Disaster Management and Innovation, 5(2), 66—78.

2. Bisht, A., Rawat, S., & Tiwari, R. (2021). Application of Al in
disaster risk management in Himalayan regions. International
Journal of Climate Studies, 9(1), 22-35.

3. Bisht, A., Thapliyal, M., & Rawat, P. (2022). Application of
artificial intelligence in Himalayan agriculture: A sustainability
perspective. International Journal of Sustainable Mountain
Development, 4(2), 45-59.

4. Census of India. (2011). Primary Census Abstract: Uttarakhand.
Office of the Registrar General & Census Commissioner, India.

International Educational Journal of Science & Engineering [IEJSE] | 18



E-ISSN No : 2581-6195 | Volume : 8 | Special Issue | June 2025

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Chakraborty, S., & Singh, P. (2022). Artificial Intelligence in
Rural Healthcare: Diagnostics and Delivery Models. Indian
Journal of Medical Informatics, 11(1), 40-54.

Department of School Education, Uttarakhand. (2022). Annual
Report on ICT and Al Integration in Schools. Government of
Uttarakhand.

Directorate of Economics and Statistics. (2022). Statistical
Abstract of Uttarakhand 2021-22. Government of Uttarakhand.
Forest Survey of India. (2021). India State of Forest Report.
Ministry of Environment, Forest and Climate Change,
Government of India.

Forest Survey of India. (2021). State of Forest Report. Ministry of
Environment, Forest and Climate Change, Government of India.
IIT Roorkee. (2021). Smart River Monitoring Solutions. Centre
for Ganga River Basin Management and Studies (cGanga).
Joshi, A., & Bhandari, M. (2021). Smart Education and Al in
Rural India. Educational Technology Review, 18(4), 87-95.
Kumar, P., & Rana, S. (2020). Climate Change Monitoring using
Al Environmental Data Journal, 12(1), 34-49.

Mehta, P, & Rawat, V. (2022). Building AI Capacity in Rural
Governance: Case of Uttarakhand. Journal of Rural Digital
Empowerment, 5(2), 33—49.

Mehta, R., & Sharma, N. (2021). Leveraging Artificial
Intelligence for inclusive learning in Indian hill states. Journal of
Digital Education Research, 8(3), 33—49.

Ministry of Electronics and Information Technology (MeitY).
(2021). India’s Al Vision: Creating a Data-Driven Future.
Government of India.

MoEFCC. (2022). Annual Report on Forest Technology
Innovation. Ministry of Environment, Forest and Climate
Change, Government of India.

NASSCOM. (2021). Al for Agri-Tech Startups in India:
Opportunities and Challenges. National Association of Software
and Service Companies.

National Family Health Survey (NFHS-5). (2021). State Fact
Sheet: Uttarakhand. Ministry of Health and Family Welfare,
Government of India.

NFHS-5. (2021). National Family Health Survey — Uttarakhand
Fact Sheet. Ministry of Health and Family Welfare.

NITI Aayog. (2018). National Strategy for Artificial Intelligence:
#AlforAll. Government of India.

NITI Aayog. (2021). Al for All: National Strategy for Artificial
Intelligence.

Planning Commission. (2014). Development Challenges in
Extremist Affected Areas: Uttarakhand State Report. Government
of India.

Rawat, P., & Joshi, S. (2021). Ethical Challenges in Al
Deployment in Rural India. Indian Journal of Public Policy and
Al 4(3), 55-69.

Sharma, V., & Singh, R. (2022). Artificial Intelligence in
Agriculture: A Roadmap for India. Journal of Rural Innovations,
14(2), 45-59.

Singh, P., Joshi, M., & Rana, R. (2021). Al-assisted glaciology:
Tracking Himalayan glacier retreat. Journal of Himalayan
Environmental Studies, 7(1), 20-36.

UNESCO. (2020). Artificial Intelligence in Education: Challenges
and Opportunities for India. United Nations Educational,
Scientific and Cultural Organization.

Uttarakhand Department of Rural Development. (2022). Digital
Training Needs Assessment Survey. Government of Uttarakhand.
Uttarakhand e-Governance Project Report. (2022). Al Integration
in Local Governance: State Performance Brief. Government of
Uttarakhand.

Uttarakhand Tourism Development Board. (2022). Annual
Tourism Statistics Report.

19 | International Educational Journal of Science & Engineering [[EJSE]



