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Abstract:
Objective: This study aims to utilize the Climate Solutions Explorer (CSE) to develop
interactive maps that support the analysis of climate change mitigation pathways and

the assessment of avoidable climate impacts, drawing on advanced databases and
modeling techniques. It further evaluates future trends in climate and development
indicators within an integrated geospatial information framework, based on a
comprehensive platform comprising 12 key climate indicators and 42 quantitative
metrics, supported by multiple future scenarios.

Methodology: The study adopts a techno-analytical descriptive approach for the
production and analysis of interactive maps, aligning climate indicators with spatial
characteristics and projected population dynamics under diverse climatic, social, and
economic scenarios. The analytical framework focuses on major indicator groups,
including precipitation, water resources, temperature and heat stress, energy demand,
air pollution, and land use, with particular emphasis on the most influential variables in
Iraq. Results: The analysis examines major climate indicator groups, including
precipitation, water resources, temperature and heat stress, energy demand, air
pollution, and land use, with a focus on the most significant variables in Iraq. These
indicators are integrated with a Geospatial Artificial Intelligence Digital Twin (GeoDT)
using big data analytics to develop advanced models for evaluating climate forecasting
scenarios over the period 2018-2070. The modeling framework incorporates key
variables such as emissions, energy demand, fuel sources, energy transitions, and
electricity supply.

Conclusions: The study produces interactive visual maps supported by interpretive
analysis and comparative metrics. The findings demonstrate that the integration of
interactive mapping with digital twin technologies and big data analytics constitutes a
robust scientific framework for understanding climate dynamics. Furthermore, it
provides a reliable knowledge base to support decision-making in spatial planning and
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resource management, thereby enhancing the effectiveness of future climate adaptation
and mitigation strategies.

Keywords: Digital Twin, Interactive Mapping, Climate Solutions, Forecasting
Scenarios, Geospatial Science.
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