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Extended Abstract

Introduction

Among destructive natural phenomena, land
subsidence—alongside earthquakes, floods,
and landslides—is considered one of the
most devastating geomorphic hazardscaused
by tectonic processes and human activities.
The main causes of this phenomenon include
earthquakes, floods, excessive exploitation
of groundwater and its decline, mining
activities, tunnel construction, and more.
Among all these potential factors, overuse of
groundwater is the most critical issue. The
gradual and slow decline of groundwater
levels is the principal factor driving land
subsidence. Overextraction from aquifers—
especially in agricultural and residential
zones—has made these areas the most
susceptibletolandsubsidenceLandsubsidenc
eisconsidered one of the geomorphic
hazards,characterized by slow and gradual
movement that reveals its destructive effects
over the long term. Among the direct
impacts of this hazard, which damages the
land itself, are cracking of buildings, roads,
and bridges, damage to critical infrastructure
such as pipeline networks and sewage
systems, and alterations to the region’s
hydrographic patterns. Its indirect effects
include increased maintenance costs for
infrastructure, reduced value of land and
property, population migration from
affected areas, and disruption of economic
activities (Kondordehnavi, 2024).
Therefore, land subsidence causes such
damages globally over spatial and temporal
scales. This phenomenon, observed widely
across the world and especially in Iran
(Jalilini et al., 2017), has become a national
crisis. The subsidence rate in lIran is
estimated to be alarmingly 34 times higher
than the global average of developed
countries. Currently, more than 300 plains in
Iran are affected by this phenomenon. In
some areas, such as Kabootar Ahang Plain in
Hamedan, Varamin, Nazarabad, Tehran,
Mashhad, Neyshabur, and plains in
provinces like Kerman, Isfahan, and Qazvin,

the situation has reached a critical stage with
the formation of large sinkholes (Ahmadi,
2022). In arid and semi-arid regions,
especially Iran, the main factor contributing
to the intensification of subsidence is the
excessive extraction of groundwater and the
gradual destruction of aquifers (Raitab
Abotaleb, 2020; Fasahiyeh et al., 2025). The
lowering of the groundwater level results in
a decrease in pore pressure in the fine-
grained alluvial layers, leading to
irreversible compaction and consolidation of
these layers, and ultimately, permanent
surface subsidence (Moghimi et al., 2021).

Methodology

This study aims to perform subsidence risk
zoning in Isfahan Province using influential
environmental indicators and the Maximum
Entropy (MaxEnt) model. The research is
structured into three main stages (Figure 2):
1) Data ldentification and Preparation:

The required data include subsidence
occurrence points and the environmental
indicators affecting them.

a) ldentifying Subsidence Locations:
Subsidence locations were recorded through
field surveys and satellite imagery analysis
(Sentinel-1 and Google Earth). These points
were digitized as a subsidence layer within
GIS software.

b) Preparing Indicator Layers: After
generating maps of the influential indicators,
subsidence points across the province were
digitized and used as input layers for the
MaxEnt model.

2) Model Implementation:

The MaxEnt model was executed using the
prepared data layers to predict and map
subsidence-prone zones.

3) Model Validation:

Two key methods were used to evaluate and
validate the final model:

a) Area Under the Curve (AUC) of the
Receiver Operating Characteristic (ROC):
This metric was used to assess the predictive
accuracy of the model.
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b) Jackknife Test: This test was applied to
determine the relative importance and
contribution of each indicator as an input
variable in the MaxEnt model.

Results and discussion

Model validation using the ROC curve and
AUC values confirmed the high accuracy of
the MaxEnt model. The AUC value was
0.819 for the training sample and 0.807 for
the test sample, both of which fall within the
"very good" range. These results indicate the
strong predictive capability of the MaxEnt
model in identifying and zoning areas
susceptible to land subsidence.This suggests
that the developed model can serve as a
reliable tool for subsidence risk assessment
and land management planning in Isfahan
Province.

Conclusion

The findings of this study demonstrate that
theMaxEntmodel,utilizingl4environmentali
ndicators,possessesahighcapabilityinidentif
yingareassusceptibetolandsubsidence.
Amongtheseindicators,drainage  network
density (41%), elevation (11%), land use
(10%), soil moisture (9%), and soil texture
(8.5%) were found to have the greatest
influence on subsidence occurrence in
Isfahan Province.The subsidence hazard
map categorizes the province into four risk
levels: low, moderate, high, and very
high.Low-risk areas exhibit negligible
subsidence rates and cover a large portion of
the province.High and very high-risk zones,
however, experience significantly elevated
subsidence rates.Notably, the high-risk
zones closely align with the province’s
major aquifers, including Kohpayeh-Segzi,
Borkhar, Najafabad, and Buin—Miandasht
aquifers.
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