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Abstract

This study aims to redefine the role of Geographic Artificial Intelligence (GeoAl) in drought
and desertification research, shifting it from a tool for spatial analysis and monitoring to an
integrated epistemological framework for generating research questions and testable scientific
hypotheses. The study is grounded in a central problem: most contemporary Iraqi geographical
studies remain confined to a descriptive approach, focusing on measuring and spatially representing
the phenomenon using standardized indices such as SPI and SPEI, without advancing toward
genuine causal analysis or the construction of alternative scenarios.

The study is based on the analysis of a sample of 14 studies published between 2024 and
2026, representing the most recent research related to drought and desertification. The aim is to
examine their research logic and reveal the nature of the relationship between the data used, the
analytical tools employed, and the interpretations presented. The results indicate that these studies
tend to reduce both phenomena to a limited set of climatic variables—particularly precipitation and
temperature—leading, in most cases, to the construction of single-factor explanatory models. These
models interpret drought and desertification as direct outcomes of climate change, with a clear
neglect of human factors such as water resource management, land-use patterns, and agricultural
policies.

The study further demonstrates that the use of digital tools, including Geographic
Information Systems and remote sensing, remains largely restricted to processes of monitoring,
classification, and map production, without being utilized for generating new knowledge or testing
alternative hypotheses. Consequently, causality in these studies is often inferred through statistical
correlations or composite standardized indices, rather than through causal models that reflect the
interaction among multiple factors.

The study proposes a methodological framework for employing GeoAl based on three main
epistemic functions:

1. Generating research questions by identifying gaps and contradictions in existing studies.
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2. Constructing intervention hypotheses through the reconfiguration of relationships among
variables.
3. Activating counterfactual thinking by testing alternative scenarios.

The study emphasizes that the scientific value of ideas generated by GeoAl is realized only if
they are relatively novel, directly related to the research problem, measurable and testable, and
defined within specific spatial and temporal contexts. It also asserts that the integration between the
human researcher and GeoAl constitutes a fundamental condition for producing valuable
knowledge, as artificial intelligence cannot replace scientific reasoning but rather serves as a tool to
enhance and extend it.

Keywords :Geo-Al, drought, desertification, generating ideas.
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