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Exploratory studies and pumping tests are considered fundamental tools for
understanding the hydrogeological behavior of aquifers. They play a critical role
in water resources modeling, planning, and governing water resources. This
article aims to analyze the role of these studies within the water governance
framework in Iran by examining the institutional, technical, and legal challenges
in comparison with developed countries. The findings indicate that weak legal
requirements, the absence of an integrated data acquisition system, limited
equipment, and a shortage of exploratory wells have led to reduced accuracy in
baseline studies, weakened numerical models, and unstable decision-making.
Additionally, the paper reviews the historical development of exploratory drilling
and pumping tests, along with their tools and objectives, emphasizing the role of
exploratory wells in developing conceptual models and monitoring aquifer
dynamics under declining water table conditions. In conclusion, the article
highlights the need to revise policymaking, strengthen institutional structures,
and mandate the implementation of precise tests to achieve evidence-based water
governance.

Introduction

Exploratory well drilling and aquifer

analysis, a technical evaluation of field methods,
institutional and legal assessments, and a

pumping tests are essential components of
groundwater baseline studies, serving as the
foundation for understanding aquifer geometry,
hydrodynamic parameters, water quality, and
system behavior. In the context of integrated
water resources management and evidence-
based governance, such field investigations are
critical for producing reliable data, informing
modeling efforts, and guiding sustainable
policies. This paper aims to highlight the
strategic importance of these tools, assess their
current status in Iran, and compare national
practices with those of developed countries.

Materials and Methods
Subtitle

This study takes a multidisciplinary approach
to reviewing the subject, combining historical

quantitative analysis of the distribution of
exploratory wells in Iran. To contextualize Iran's
performance, comparative benchmarks are
drawn from international experiences (e.g., the
United States, Australia, and the Netherlands).

Key Findings

e Governance and Policy Gaps: Iran
suffers  from  weak  regulatory
enforcement and lacks mandatory
frameworks for systematic pumping
tests in exploratory wells. In contrast,
countries with effective groundwater
governance require these tests as
prerequisites for licensing abstraction
and for model calibration.

e Data Infrastructure Deficiency: The
absence of a national, centralized data
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platform for pumping test results and
aquifer parameters has led to
fragmented, incomplete datasets,
impeding the development of accurate
numerical models.

e Limited Technical Capacity: Many
regional institutions in Iran lack access
to modern equipment (e.g., digital
pressure transducers, high-precision
flow meters) as well as trained
personnel. Consequently, most pumping
tests are rudimentary and poorly
documented.

e Sparse Exploratory Well Density: On
average, only 0.5 exploratory wells per
100 km2 exist in Iranian aquifers far
below the density required for regional-
scale  modeling or  sustainable
groundwater planning.

e Conceptual Model Inaccuracy: Without
recent and spatially distributed field
data, conceptual models of aquifers
remain hypothetical and fail to reflect
dynamic changes in aquifer behavior
due to overexploitation and climate
variability.

Comparative Insights

In developed countries, exploratory wells and
pumping tests are part of long-term monitoring
strategies integrated into water information
systems (e.g., USGS NWIS, Australia’s BOM).
These countries rely on systematic testing to
update  groundwater = models, manage
conjunctive use, and evaluate the impacts of land
use and climate change. Iran, by contrast, tends

to use models based on estimated or outdated
parameters, leading to unreliable predictions and
suboptimal management outcomes.

Recommendations

To align Iran’s groundwater studies with
international standards and improve the
scientific foundation of water governance, the
following actions are recommended:

1. Enforce mandatory pumping tests in all
exploratory  wells, with national
technical protocols.

2. Establish a centralized, publicly
accessible groundwater data repository.

3. Invest in modern monitoring equipment
and capacity building.

4. Incorporate exploratory data directly
into conceptual and numerical modeling
processes.

5. Shift policy orientation toward
recognizing groundwater as a strategic
national asset.

Conclusions

Exploratory well drilling and pumping tests
are more than technical procedures they are
pillars of transparent, evidence-based water
governance. In the face of growing groundwater
stress, land subsidence, and uncertainty, Iran
must elevate the status of these tools within its
institutional, technical, and policy frameworks.
Doing so will not only enhance the credibility of
groundwater studies but also strengthen the
country’s resilience to future water challenges.
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Fig 1. Number of Exploratory Wells in Each of the Country's Study Areas
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The contour map of groundwater levels in the Saveh aquifer for October 1991

Fig. 8. Groundwater table contour
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The groundwater flow direction map of the Saveh aquifer in October 1991.
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Fig. 10. Groundwater flow direction maps of saveh aquifer in 1991

The groundwater flow direction map of the Saveh aquifer in October 2024,
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Fig. 11. Groundwater flow direction maps of saveh aquifer in 2024
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