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Objective: Land subsidence is a national crisis in Iran, necessitating a systematic analysis
of the state of research. This study aimed to develop a critical-analytical scientometric
review by integrating quantitative and qualitative data to provide a comprehensive picture
of the knowledge production structure, trends, focuses, and, most importantly, the major
research gaps in this field.

Method: This research is a scientometric review. A systematic search was conducted in
Google Scholar and Ganj databases to collect all relevant scientific documents (articles,
theses) on landsubsidence in Iran from 2001 to July 2025. After screening, 547 final
documents were critically examined based on quantitative scientometric criteria (temporal
and geographical distribution, document type, institutional affiliation) and through
qualitative content analysis grounded in a four-pillar conceptual framework (groundwater,
remote sensing, modeling, geotechnical-human factors).

Results: The findings indicate a significant growth in research publications since 2015,
with the highest number of documents related to 1401 (89 documents) and 1403 (86
documents). In terms of document type, theses and dissertations accounted for the largest
share with 243, followed by domestic scientific-research articles with 224, while the share
of international articles was only 37, indicating a deep gap in the maturity and scientific
publication of this field. However, three major structural gaps were identified: first, a gap
in integrated coverage due to an unbalanced geographical focus on Tehran and Mashhad
and neglect of other critical areas, including the Mahyar and Najafabad plains of Isfahan;
second, an excessive thematic focus on groundwater and remote sensing and relative
neglect of fault and construction factors; And third, the gap in implementation resulting
from the weakness of predictive modeling studies and the inadequate linking of findings
to policy-making and executive management processes.

Conclusions: This review demonstrates that despite quantitative growth, the quality of
knowledge production in this field requires a strategic transformation. Overcoming the
subsidence crisis necessitates a shift towards 1) Enhancing quality and international
publication, 2) Designing integrated studies with balanced geographical-thematic
coverage, and 3) Strengthening the science-policy-practice nexus. The results of this study
can serve as a roadmap for targeting future research investments and effective
policymaking.
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Introduction

Land subsidence, a complex geodynamic process, is considered one of the most significant
contemporary anthropogenic natural hazards. This phenomenon, which has reached a critical
stage in Iran due to the excessive exploitation of groundwater, has far-reaching consequences,
including infrastructure damage and threats to food security. Recent research has utilized
technologies like INSAR and artificial intelligence (machine and deep learning) for monitoring
and modeling this phenomenon, but scientific dispersion has hindered a comprehensive
understanding of trends and research gaps. Therefore, scientometrics, as a tool for quantitative
and qualitative analysis of scientific outputs, is employed to map the knowledge dynamics, key
actors, trends, and existing gaps in the field of land subsidence in Iran. The objective of this
scientometric review is to identify the structure, trends, foci, and research gaps by analyzing
publication patterns, spatial and institutional distribution of studies, and examining the direction
of research in terms of hydrogeological factors, remote sensing, modeling, and tectonic and
human factors. This study offers strategic recommendations for future research to bridge the
gap between accumulated knowledge and management needs.

Research Methodology

This study, employing a critical scientometric approach and integrating quantitative and
qualitative methods, analyzed 547 scientific documents published from 2001 to 2025 (1380—
1404) on land subsidence in Iran. The primary goal was to analyze and map the research
structure, trends, foci, and gaps by searching Google Scholar and the Iranian Scientific
Information Database using relevant Persian and English keywords. Quantitative analysis
included examining the temporal publication trend, document type, geographical distribution,
institutional affiliation, publication venues, and highly prolific researchers. In the qualitative
analysis, the content of the documents was explored based on a conceptual framework
comprising hydrogeological factors, remote sensing, modeling, and tectonic-human factors.
The results revealed significant gaps in scientific output, geographical and thematic coverage,
and the application of findings. Limitations such as incomplete access to international databases
and the absence of a comprehensive research system were considered in this study.

Findings

The remarkable growth in scientific publications on land subsidence in Iran (547 documents
from 2001 to 2024), particularly after 2015, with the highest number of documents related to
1401 (89 documents) and 1403 (86 documents), indicates increasing scientific attention to this
crisis. The majority of studies have focused on hydrogeological factors (315 documents) and
remote sensing technologies (INSAR), confirming the link between groundwater level decline
and subsidence in different plains such as Tehran, VVaramin, and Mashhad. In terms of document
type, theses and dissertations constituted the largest share with 243 items, followed by domestic
scientific research articles with 224. In contrast, only 37 publications were indexed
internationally, highlighting a substantial gap in the scientific maturity and international
visibility of this research field. However, the neglect of factors like urban construction and the
impact of faults, coupled with an imbalanced geographical focus on metropolises and the
overlooking of other critical plains, has led to incomplete analyses and challenges in national
planning. Limited access to centralized research projects and international resources also affects
the generalizability of the results. Therefore, targeted research, addressing geographical and
thematic gaps, encouraging international publication, and establishing integrated information
systems are essential for translating knowledge into practical solutions for controlling this
national crisis.
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Conclusion

This study, through a comprehensive scientometric analysis of 547 scientific documents on land
subsidence in Iran published between 2001 and 2025, clearly confirms the upward trend in
publications over this period but simultaneously highlights three major significant research
gaps. First, the focus of research has been disproportionately concentrated on metropolises such
as Tehran and Mashhad, which hinders a comprehensive national understanding of the
crisis across all affected plains. Second, human and tectonic factors including urban
construction activities and the role of active faults have received far less attention compared to
hydrogeological and remote sensing studies. Third, identifying leading institutions (Islamic
Azad University, University of Tehran, University of Tabriz) and prolific researchers (e.g., Dr.
Maryam Dehghan) reveals the existing scientific capacities that can be mobilized for future
research. Therefore, to effectively combat land subsidence in Iran, it is essential to prioritize
targeted research that addresses both geographical and thematic gaps, while also transforming
theses into applicable and policy oriented projects. These actions are crucial for bridging the
gap between academic knowledge and practical crisis management.
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