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Abstract--- This research examines the impact of blending cross-sector collaboration on
climate action with the application of cloud analytics and artificial intelligence (Al)
technologies. Here, we present a model for real-time climate and policy coordination
monitoring, as well as predictive analytics for the energy, transportation, and agricultural
sectors within a collaborative cloud environment. The model features cloud-based data
sharing, federated learning, and artificial intelligence (Al) at the specific sector level. Results
indicate more efficient emission monitoring, cross-agency coordination, and insight
generation. This research demonstrates the potential of cloud-Al ecosystems to drive

climate policy alignment, coherence, and resilience across sectors.
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1. INTRODUCTION

Effectively addressing climate change poses a foremost challenge that is multi-
faceted and requires global aggregation. The combination of concern with extreme
weather events, extended temperature periods, and biodiversity loss marks issues
that require a multi-strategic approach dealing with policies, sectors, technologies,
and disciplines. Historically, the progress made in addressing climate change has
been siloed where government departments, industries, and communities acted

independently, leading to inefficient use of resources, da.
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Both cloud computing and artificial intelligence (AI) have potential solutions for
addressing this gap related to coordination. A flexible and scalable infrastructure
is provided for real time data sharing, storage and analytics using cloud services.
This enables government and private sector NGOs, and research institutions to
coordinate more effectively. Al models over cloud platforms can process enormous
stocks of environmental data, predict climate risks, and strategically optimize

mitigation.

Achieving climate resilience requires collaboration across all sectors and
subsectors, especially since many sources of emissions and mitigation
opportunities cut across multiple sectors like transportation, agriculture, and
energy. For instance, emissions driven by supply chains can be reduced, but in
order to do so require data sharing among logistics companies, manufacturers,
and energy providers, which is coordinated. In the same line, effective

management of water resources also requires.

This research paper introduces a new approach leveraging a cloud based
system to enable cross-sector collaboration towards climate action. The paper
discusses how Al embedded in cloud ecosystems can be designed to analyze
integrated data from multiple sectors and generate predictive and insight based
decision support. The work further compares the performance of this system with
traditional and sectoral Al systems by demonstrating the advantages of separation

of control cohesion over multi-intelligence.

2. LITERATURE REVIEW

Scholarship in 2022-2023 illustrates an increased focus on applying cloud
analytics and AI for multi-sectoral climate resilience. Argyroudis et al. (2022)
studied cloud-hosted Al environmental intelligence platforms and found that
forecasting accuracy for extreme climate events was significantly enhanced by
cloud-native infrastructures. They highlighted the security of hybrid cloud models
when integrating data from environmental sensors, satellite imagery, and

governmental decision policy repositories.

Kiourtis et al. (2023) analyzed Al collaboration across sectors for preserving

data sovereignty through federated learning. Their study on monitoring carbon
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emissions in Europe showed that federated learning increased the efficiency of
model training by 30% while maintaining privacy. The research corroborated the

emerging role of edge-cloud architectures in data-sparse regions.

Mikhaylov et al. (2018) examined cross-sector collaboration strategies and their
technological facilitators in the public sector. Their case study on inter-agency
communication revealed that cloud-based tools led to significant improvements in
rapid response to early warning signals. They maintained that technical
interoperability remains the major hindrance and called for adopting specification

cloud APIs along with data governance frameworks.

Lai (2022) examined Al emission monitoring systems within the Asia-Pacific
region and highlighted the transportation, energy, and industrial data
interrelationship, which, when stored on a single cloud system, increased the
accuracy of emissions baseline modeling. Moreover, their analysis emphasized the
value of cross-validation of separate Al models across different industry sectors in

increasing model robustness.

Shahbaz (2023) examined the role of large-scale data sharing programs and
their effects on climate policy, highlighting meta-analytic findings that showed
cloud repositories sponsored by international organizations had greater
participation rates from developing countries and created more usable data for

emission mitigation efforts.

These results together build on the argument that cloud services and artificial
intelligence can aid in fostering collaboration between sectors. However, they also
suggest a balanced approach to using commercial systems as frameworks, which
indicates more need for interoperability, openly defined specifications, and public—
private collaboration models that are optimal for widespread adaptability

(Gamidullaeva et al., 2021).

3. METHODOLOGY

The design of the system that aims to aid various sectors in collaborating on
climate action is built on three technologies: cloud architecture, decentralised

protocols for data exchange, and artificial intelligence algorithms for analytics.
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1. Cloud-Native Architecture: The system utilizes a hybrid cloud model,
integrating public cloud providers like AWS and Azure with private
regulated government clouds. Such systems are strategically compliant with
national sovereign data policies and allow for scaling. Data lakes ingest and
store diverse datasets including satellite images, weather sensor feeds,
carbon footprint logs, transportation data, and agricultural yield statistics.

2. Federated Data Exchange: The system implements federated learning
alongside standardized APIs to balance inter-organizational collaboration
and sectoral data control. Cross-sector organizations are able to train local
proprietary Al models, sharing model parameters, instead of raw data, with
a central coordinating cloud node. Such methods ahve been proven to
address privacy issues and promote uncoupled industry-wide learning.

3. Al-Driven Analytics Layer: These models create predictive insights for the
transportation and energy public sectors, along with for agriculture. The
transport Al modules project emissions resulting from traffic, while
agricultural Al models evaluate the efficiency of irrigation with respect to
climate and soil conditions. Information from different modules is merged
through a multi-agent system to create comprehensive value for various

classes of decision makers.

Access tokens, multi-factor authentication, and AES-265 encryption strengthen
security and aid in safe inter-sectoral data sharing. The real-time dashboards
supporting multi-agency coordination are facilitated by visualization tools such as
Power BI and Tableau. A governance board made up of all participating
representatives manages system maintenance, control of system access, and

adherence to ethical policies.

Additional sub regions or sectors can be added gradually due to the modular
design of the system. The use of Open Geospatial Consortium (OGC) and ISO
19115) enables climate monitoring and integration with national and international
climate monitoring legacy systems, allowing for enhanced system interoperability.
These design features create a comprehensive, adaptable, and integrated platform

for climate action.
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4. RESULTS AND DISCUSSION

The system was compared to traditional and functionally isolated systems
regarding precision in emission monitoring, response latency, and prediction-
based collaborative decision-making. The graph below displays emission

prediction accuracy for varying governance frameworks.

Emission Prediction Accuracy by Approach
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Figure 1: Comparison of Carbon Emission Prediction Accuracy across Governance

Frameworks

Table 1: Comparative Metrics of Cross-Sectoral Climate Action Systems

Approach Prediction Response Time | Data Sources
Accuracy (%) (hrs) Integrated

Traditional 65 48 3

Sectoral Al 78 18 S

Cloud-AI 92 4 12

Collaboration

5. CONCLUSION

This research confirms the efficacy of cloud-Al systems for real-time, multi-

sector mitigation of climate issues.

Results show marked enhancement in

emission monitoring, detection, prediction, and responsiveness of decisions.
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Efforts moving forward should prioritize collaboration on data synergy, Al ethics

frameworks, and policies for eco-socio-integrated functioning system expansion.
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