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Abstract 

This study investigates well performance in South-Eastern Bangladesh using type curve 

techniques. By analyzing historical data and applying various type curve methods, we 

compare the performance of wells in different regions, aiming to provide insights into 

their efficiency and potential for future production. 
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1. Introduction 

The South-Eastern region of Bangladesh, known for its extensive groundwater 

resources, plays a crucial role in supporting the region's agricultural and domestic water 

needs. Groundwater extraction from wells is a primary method of accessing these 

resources, making the assessment of well performance essential for sustainable water 

management[1]. This region’s diverse hydrogeological conditions, including variations 

in aquifer characteristics and water table levels, contribute to significant differences in 

well efficiency and productivity. To address these variations and optimize well usage, it 

is imperative to employ analytical techniques that provide a comprehensive 

understanding of well performance.  

Type curve techniques offer a valuable approach for evaluating wells by comparing 

observed production data with theoretical models, allowing for the assessment of well 

behavior and reservoir characteristics. This study aims to compare well performance 

across different areas of South-Eastern Bangladesh using type curve methods, providing 

insights into the efficiency and sustainability of groundwater extraction. By analyzing 

historical performance data and applying type curve techniques, this research seeks to 

identify performance trends, highlight regional differences, and offer recommendations 

for improving resource management practices in the region. Understanding these 
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dynamics is vital for ensuring the long-term sustainability of groundwater resources and 

supporting the region’s water needs effectively. 

The South-Eastern region of Bangladesh is characterized by its rich groundwater 

resources, which are essential for sustaining agriculture, industry, and domestic 

consumption[2]. This area relies heavily on wells for water supply, given the region's 

reliance on groundwater as a primary source due to the variability of surface water 

availability. The geological and hydrological diversity of South-Eastern Bangladesh, 

including differences in aquifer types and water-bearing formations, results in 

significant variability in well performance across the region. Wells in some areas yield 

high volumes of water efficiently, while others may struggle with lower productivity or 

sustainability issues. Understanding these performance variations is critical for effective 

water resource management and for addressing challenges such as water scarcity or 

overexploitation. Type curve techniques, which compare observed well performance 

data with theoretical models, offer a systematic approach to evaluating these variations. 

By plotting production data against standard type curves, this method helps in assessing 

well efficiency, identifying performance trends, and understanding the underlying 

factors affecting well productivity[3]. This background sets the stage for a comparative 

analysis aimed at optimizing well performance and ensuring sustainable groundwater 

management in South-Eastern Bangladesh. 

2. Type Curve Techniques 

Type curve techniques are a widely used analytical method in hydrogeology and 

petroleum engineering for evaluating well performance and reservoir characteristics. 

These techniques involve plotting observed well production data against theoretical 

curves derived from mathematical models that describe fluid flow within porous media. 

The primary types of curves include the Theis curve, which is used for analyzing well 

flow in confined aquifers, and the Cooper-Jacob curve, which provides an 

approximation for drawdown in wells with constant pumping rates. By comparing 

actual well data to these theoretical curves, researchers can assess key parameters such 

as transmissivity, storativity, and the well's efficiency[4]. Type curve analysis allows for 

the identification of characteristic behaviors of wells, such as boundary effects and 

reservoir heterogeneity, and helps in determining the long-term sustainability of water 

extraction. This method is particularly valuable in regions with diverse hydrogeological 

conditions, as it provides a standardized approach to understanding and comparing well 

performance across different settings. By applying type curve techniques, this study 

aims to offer a comprehensive evaluation of well efficiency in South-Eastern 

Bangladesh, contributing to more informed water resource management decisions. 

Previous studies on well performance and groundwater management in Bangladesh 

have provided valuable insights into the region’s water resources but often with a focus 
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on specific aspects or localized areas. Research has typically centered on issues such as 

the impact of seasonal variations on groundwater levels, the effects of over-extraction on 

aquifer sustainability, and the characterization of different aquifer types. For example, 

studies have examined the effects of agricultural practices on groundwater depletion 

and have analyzed the hydrogeological properties of major aquifers in various 

districts[5].  

However, while these studies have contributed significantly to understanding local 

groundwater dynamics, there remains a gap in comprehensive, comparative analyses 

using advanced techniques like type curve analysis. Many studies have employed 

traditional methods for well evaluation, which may not fully capture the complexities of 

well performance across diverse hydrogeological settings. This research seeks to address 

this gap by applying type curve techniques to provide a more nuanced comparison of 

well performance in South-Eastern Bangladesh. By doing so, it aims to build on existing 

knowledge, offering new perspectives on well efficiency and supporting more effective 

groundwater management practices in the region. 

3. Methodology 

Data collection for this study involved gathering comprehensive well performance data 

from various sources across South-Eastern Bangladesh[6]. The primary data set 

includes historical and recent records of well production rates, water levels, and 

pumping durations, sourced from both government agencies and local water 

management organizations. In addition to production data, geological surveys and 

aquifer characteristics were obtained to provide context for the performance metrics. 

Field measurements were conducted to supplement existing data, including real-time 

monitoring of water table fluctuations and well discharge rates. Data were also collected 

on environmental factors such as seasonal variations in rainfall and land use patterns, 

which can impact groundwater recharge and well performance. The integration of these 

diverse data sources ensures a robust analysis, enabling a thorough comparison of well 

performance using type curve techniques[7]. By compiling and validating data from 

multiple sources, the study aims to provide a comprehensive evaluation of well 

efficiency and sustainability across different regions in South-Eastern Bangladesh. 

Type curve analysis is a pivotal methodology in assessing well performance and 

reservoir characteristics by comparing observed well data with theoretical models. In 

this study, type curves such as the Theis and Cooper-Jacob models were employed to 

evaluate the performance of wells in South-Eastern Bangladesh. The Theis type curve, 

derived from the solution to the radial flow equation for confined aquifers, is used to 

interpret data from wells experiencing drawdown under constant pumping conditions. 

Conversely, the Cooper-Jacob type curve, an approximation of the Theis solution, is 

utilized for analyzing well performance in scenarios where simpler modeling is 

applicable. By plotting the observed drawdown and production data against these 
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theoretical curves, the study assesses key parameters such as transmissivity, storativity, 

and well efficiency[8]. This comparative approach helps identify performance 

characteristics, such as well interference, boundary effects, and reservoir heterogeneity. 

Type curve analysis also aids in determining how closely actual well performance aligns 

with theoretical expectations, providing insights into potential operational adjustments 

and improvements. The results from this analysis offer a detailed understanding of well 

behavior across different hydrogeological settings, contributing to more effective 

resource management and optimization strategies. 

Comparative analysis involves systematically evaluating the performance of wells across 

different regions in South-Eastern Bangladesh by using type curve techniques. This 

process includes comparing key performance metrics, such as drawdown rates, 

production capacities, and efficiency indices, derived from the type curve analysis. Wells 

are categorized based on their geographic locations and hydrogeological conditions, and 

their performance data are juxtaposed to identify patterns and variations. Factors such 

as aquifer properties, pumping rates, and seasonal fluctuations are taken into account to 

ensure a thorough comparison. By analyzing these differences, the study aims to discern 

regional performance trends and highlight areas of high efficiency or potential concern. 

The comparative analysis also involves assessing how well the actual performance aligns 

with theoretical expectations and identifying any deviations that may suggest issues 

such as over-extraction or reservoir limitations[9]. This approach not only enhances 

understanding of well performance across diverse settings but also informs 

recommendations for optimizing well operations and resource management strategies 

tailored to specific regional needs. 

4. Type Curve Analysis Results 

The results of the type curve analysis reveal significant insights into the performance of 

wells in South-Eastern Bangladesh. By comparing observed well data with theoretical 

type curves, such as those from the Theis and Cooper-Jacob models, several key findings 

emerged. The analysis highlighted variations in well efficiency, with some wells 

demonstrating strong alignment with theoretical expectations, indicating high 

productivity and efficient water extraction[10]. Conversely, other wells exhibited 

discrepancies, suggesting potential issues such as aquifer depletion, boundary effects, or 

well interference. For instance, wells in areas with high transmissivity showed favorable 

performance metrics, while those in regions with lower transmissivity or complex 

hydrogeological conditions faced challenges in maintaining optimal production rates. 

The results also revealed patterns in how well performance fluctuates with seasonal 

changes, underscoring the importance of accounting for environmental factors in 

resource management. Overall, the type curve analysis provided a clear picture of well 

efficiency across different settings, offering valuable information on which wells are 
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performing optimally and which may require further investigation or management 

adjustments to enhance their productivity and sustainability[11]. 

The comparative analysis of well performance across South-Eastern Bangladesh, based 

on type curve techniques, highlights several notable findings. Wells in regions 

characterized by high aquifer transmissivity and favorable hydrogeological conditions 

generally exhibited superior performance, with higher production rates and better 

alignment with theoretical type curves. In contrast, wells located in areas with lower 

transmissivity or more complex geological formations showed variable performance, 

often deviating from the expected type curve patterns[12]. These deviations suggest 

issues such as reduced well efficiency, potential aquifer boundary effects, or interference 

from neighboring wells. Regional comparisons also revealed that wells in areas with 

significant seasonal variability in water levels experienced more pronounced 

fluctuations in performance, indicating a potential impact of climatic factors on 

groundwater availability. The analysis further identified clusters of wells with 

consistently high or low performance, allowing for the recognition of regional trends 

and the impact of local hydrogeological conditions. These findings provide critical 

insights into the performance disparities among wells and underscore the need for 

targeted management strategies to address performance issues and optimize 

groundwater extraction across different areas of the region. 

5. Performance Insights 

The insights gained from the type curve analysis offer a comprehensive understanding 

of well performance in South-Eastern Bangladesh. The analysis highlights that wells 

exhibiting strong alignment with theoretical type curves typically benefit from favorable 

hydrogeological conditions, such as high transmissivity and stable aquifer properties, 

which support efficient water extraction and sustained production[13]. Conversely, wells 

showing significant deviations from the expected curves often face challenges such as 

aquifer depletion, poor well design, or interference from adjacent wells. These 

deviations point to underlying issues that may affect the long-term sustainability of 

water resources. Furthermore, the analysis reveals that wells in regions with 

pronounced seasonal fluctuations in water levels are more susceptible to performance 

variability, suggesting that environmental factors play a critical role in well efficiency. 

The findings also emphasize the importance of considering regional hydrogeological 

characteristics when designing and managing wells, as localized conditions can 

significantly impact performance. Overall, the performance insights from this study 

provide valuable guidance for optimizing well operations, addressing potential 

inefficiencies, and implementing targeted management strategies to ensure the 

sustainable use of groundwater resources in South-Eastern Bangladesh[14]. 

The findings from the type curve analysis carry significant implications for resource 

management in South-Eastern Bangladesh. The insights into well performance highlight 
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the necessity of tailoring management strategies to local hydrogeological conditions. 

Wells that exhibit strong alignment with theoretical type curves should be monitored to 

ensure they continue to operate efficiently and sustainably, while those with 

performance discrepancies require targeted interventions to address issues such as 

aquifer depletion or operational inefficiencies[15]. The variability in performance due to 

seasonal fluctuations underscores the need for adaptive management practices that 

account for climatic impacts on groundwater levels. Implementing strategies such as 

regulated pumping schedules, seasonal adjustments, and enhanced monitoring can help 

mitigate performance variability and prevent over-extraction. Additionally, the 

identification of performance trends across different regions suggests the benefit of 

region-specific management plans that address the unique challenges of each area. By 

integrating these findings into water resource management practices, stakeholders can 

better optimize well operations, ensure the sustainable use of groundwater resources, 

and enhance the overall resilience of the region’s water supply system. 

6. Limitations and Future Research 

While this study provides valuable insights into well performance using type curve 

techniques, it is not without limitations. One key limitation is the reliance on historical 

and current data, which may be subject to inaccuracies or inconsistencies, particularly 

in regions with sparse or unreliable data sources. Additionally, the type curve analysis 

assumes homogeneity in aquifer properties and ignores complex geological variations 

that can influence well performance. The study also faces challenges related to seasonal 

and environmental factors, which may not be fully captured in the data. Future research 

should address these limitations by incorporating more comprehensive and high-

resolution data, including real-time monitoring and advanced hydrogeological 

modeling. 

 Further investigations could explore the impact of different well designs and 

operational practices on performance, as well as the effects of emerging climate trends 

on groundwater resources[16]. Additionally, expanding the study to include a broader 

range of wells and regions could provide a more complete understanding of regional 

variations and inform more effective resource management strategies. By addressing 

these areas, future research can enhance the accuracy and applicability of well 

performance assessments and support more sustainable groundwater management 

practices. 

7. Conclusion 

In conclusion, this study provides a comprehensive evaluation of well performance in 

South-Eastern Bangladesh through the application of type curve techniques. The 

analysis reveals significant insights into the efficiency and sustainability of wells across 

various regions, highlighting the impact of hydrogeological conditions and seasonal 
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variations on performance. The findings indicate that wells in areas with favorable 

aquifer characteristics generally perform well, while those in less optimal conditions 

face challenges that require targeted management. The comparative analysis 

underscores the need for region-specific strategies to optimize well operations and 

address performance issues effectively. By integrating these insights into water resource 

management practices, stakeholders can enhance the sustainability of groundwater 

extraction and ensure more reliable water supply systems. Although the study has 

limitations, such as data inconsistencies and assumptions about aquifer homogeneity, it 

lays a solid foundation for future research to build upon. Continued exploration of well 

performance and the development of advanced monitoring techniques will further 

improve our understanding and management of groundwater resources, contributing to 

the long-term resilience and sustainability of water systems in South-Eastern 

Bangladesh. 
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