
   Vol 5 Issue 2                                                                                                    Journal of Engineering and Technology 
 
 

 

Journal of Engineering and Technology MZ Journals 

Evaluating Well Performance in South-Eastern 

Bangladesh: An Application of Type Curve Analysis 

Priya Sharma 

Jawaharlal Nehru Technological University, India 

Abstract 

 This paper presents an evaluation of well performance in South-Eastern Bangladesh 

using type curve analysis. By applying type curve analysis to production data, this study 

aims to assess well performance, reservoir characteristics, and the impact of various 

operational factors. The results provide insights into optimizing well operations and 

enhancing resource management in the region. 
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Introduction 

outh-Eastern Bangladesh, characterized by its diverse hydrogeological formations 

and significant water resource demands, presents a unique challenge for well 

performance evaluation. The region, which relies heavily on groundwater for 

agricultural, industrial, and domestic uses, necessitates an effective assessment of well 

productivity and sustainability. In this context, type curve analysis emerges as a valuable 

tool for interpreting well performance data and understanding reservoir 

characteristics[1]. Type curve analysis involves comparing observed production data with 

theoretical models to derive meaningful insights into well behavior and reservoir 

conditions. This technique allows for the identification of key performance indicators, 

estimation of reservoir parameters, and optimization of well operations. Despite its 

potential, type curve analysis has not been extensively applied in South-Eastern 

Bangladesh, where regional geological and operational factors significantly influence well 

performance.  

This study aims to bridge this gap by applying type curve analysis to a selection of wells 

in the region, providing a comprehensive evaluation of well performance and contributing 

to more effective water resource management. The objectives are to assess the 

performance of individual wells, understand the impact of geological and operational 

variables, and offer practical recommendations for enhancing well efficiency and 
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sustainability. By leveraging type curve analysis, this research seeks to provide a robust 

framework for evaluating well performance in South-Eastern Bangladesh and advancing 

regional water resource management strategies. 

Evaluating well performance is crucial for effective regional water resource management, 

particularly in areas like South-Eastern Bangladesh, where groundwater serves as a 

primary source for various needs[2]. Well performance evaluation provides essential 

insights into the efficiency, sustainability, and reliability of groundwater extraction, 

helping to ensure that water resources are managed judiciously. By assessing well 

productivity, operators and planners can identify potential issues such as declining yields 

or increased operational costs, which may indicate underlying problems in the aquifer or 

well system. Effective performance evaluation helps in detecting early signs of over-

extraction, aquifer depletion, or contamination, thereby guiding timely interventions to 

mitigate these risks. Furthermore, understanding well performance aids in optimizing the 

operation and maintenance of wells, ensuring that water resources are utilized in a 

manner that balances current demands with long-term sustainability. This evaluation 

also supports the development of accurate water demand forecasts and resource 

allocation plans, which are vital for managing water resources in the face of growing 

population pressures and climate variability. In summary, well performance evaluation is 

a cornerstone of effective regional water resource management, enabling stakeholders to 

make informed decisions, enhance water use efficiency, and safeguard groundwater 

resources for future generations. 

Type curve analysis is a robust methodological approach for evaluating well performance 

by comparing observed production data with theoretical models to derive key reservoir 

and well parameters. This technique involves plotting actual well production or 

drawdown data against type curves, which are pre-defined curves based on various 

reservoir conditions and well configurations[3]. By fitting the observed data to these type 

curves, analysts can estimate important parameters such as reservoir permeability, skin 

effect, and well productivity indices. This process allows for a detailed understanding of 

well behavior under different operational scenarios and reservoir conditions. Type curve 

analysis helps in identifying deviations from expected performance, which may indicate 

issues such as reservoir heterogeneity, wellbore damage, or changes in aquifer properties. 

Additionally, it facilitates the assessment of well efficiency and guides operational 

adjustments to optimize production. Through this analytical approach, stakeholders can 

make informed decisions on well management, resource allocation, and future drilling 

strategies. Overall, type curve analysis provides a comprehensive framework for 

evaluating and improving well performance, contributing to more effective and 

sustainable groundwater management. 
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Methods and Techniques for Evaluating Well Performance 

Evaluating well performance involves a range of methods and techniques, each offering 

unique insights into the efficiency and health of wells. Traditional methods include 

production testing, where flow rates and pressures are monitored to assess well output 

and operational stability. This approach provides a straightforward measure of well 

performance but may not capture the complexities of reservoir behavior[4]. More 

advanced techniques involve analysis of drawdown and recovery data through models 

such as the Theis and Cooper-Jacob methods, which estimate key reservoir parameters 

like transmissivity and storativity based on well test data. These models are effective for 

understanding well performance in confined aquifers but may require complex 

calculations and assumptions about reservoir conditions. 

 Another prominent technique is type curve analysis, which compares observed well data 

against theoretical curves to determine reservoir characteristics and well efficiency. Type 

curve analysis offers a versatile approach by accommodating various reservoir conditions 

and well configurations, providing a detailed performance assessment. Additionally, 

modern methods incorporate advanced diagnostic tools such as pressure transient 

analysis and rate transient analysis, which leverage sophisticated algorithms to interpret 

complex data sets and predict long-term well behavior. Each method has its strengths and 

limitations, and often, a combination of techniques is employed to gain a comprehensive 

understanding of well performance and optimize resource management strategies. 

Despite the advancements in well performance evaluation, significant research gaps 

persist, particularly in the application of type curve analysis within specific geological and 

operational contexts[5]. Many existing studies have predominantly utilized conventional 

methods or focused on generalized models that may not fully account for regional 

variations and complex subsurface conditions. In South-Eastern Bangladesh, where the 

hydrogeological environment is diverse and influenced by factors such as variable aquifer 

properties and fluctuating water demands, existing evaluation techniques may fall short 

in capturing the nuanced behaviors of wells. The need for type curve analysis arises from 

its ability to offer a more tailored assessment by comparing observed data with a range of 

theoretical models, thereby accommodating the unique characteristics of different 

reservoirs and well configurations. This method can bridge the gap left by traditional 

approaches by providing a more detailed understanding of well performance and 

reservoir conditions. Furthermore, type curve analysis can help address the challenges 

associated with data interpretation in heterogeneous aquifers and optimize well 

management strategies. By incorporating type curve analysis into well performance 

evaluations, researchers and practitioners can gain deeper insights into reservoir 

dynamics, enhance the accuracy of performance assessments, and develop more effective 

solutions for managing groundwater resources in complex environments. 
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Data Preprocessing and Validation Procedures 

Data preprocessing and validation are critical steps in ensuring the accuracy and 

reliability of well performance evaluations. Preprocessing involves the initial handling of 

raw data to correct errors, standardize formats, and prepare it for analysis. This process 

typically includes tasks such as filtering out noise, correcting anomalies, and aligning 

datasets from different sources. For well performance data, preprocessing may involve 

normalizing production rates and pressures to account for variations in measurement 

conditions and ensuring consistency in time series data. Validation procedures follow 

preprocessing and focus on verifying the quality and integrity of the data. This involves 

checking for missing values, outliers, and inconsistencies that could affect the analysis 

results. 

 Statistical methods and diagnostic tests are often employed to assess data quality and 

ensure that it meets the required standards for accuracy and completeness. Additionally, 

validation may include cross-referencing with external data sources or conducting 

sensitivity analyses to determine the robustness of the results. By rigorously 

preprocessing and validating data, researchers can enhance the reliability of well 

performance evaluations, minimize the risk of misleading conclusions, and ensure that 

the subsequent analysis, such as type curve analysis, is based on high-quality, accurate 

information. 

The evaluation of well performance relies on a diverse set of data sources to provide a 

comprehensive understanding of well behavior and reservoir characteristics. Well 

production data forms the foundation of the analysis, encompassing metrics such as flow 

rates, pressure readings, and production volumes over time. This data is crucial for 

assessing the efficiency and stability of individual wells, as well as identifying trends and 

deviations in performance. Geological surveys contribute essential information on the 

subsurface conditions, including rock types, aquifer properties, and fault structures[6]. 

These surveys help to contextualize well performance data within the broader geological 

framework, providing insights into reservoir heterogeneity and its impact on well 

behavior. Additionally, operational records offer detailed accounts of well operations, 

including maintenance schedules, drilling logs, and historical changes in operational 

practices. These records are important for understanding the effects of various 

operational factors on well performance, such as changes in pump settings or equipment 

modifications. Together, these data sources enable a holistic assessment of well 

performance, allowing for the integration of production data, geological context, and 

operational history to inform more accurate and effective evaluations. 
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Applying Type Curve Analysis to Production Data 

Applying type curve analysis to production data involves a systematic approach to match 

observed well performance with theoretical models, providing insights into reservoir 

characteristics and well behavior[7]. The first step is to gather and preprocess production 

data, including flow rates, pressures, and time series information, ensuring accuracy and 

consistency. Next, the appropriate type curves are selected based on the geological context 

and well configuration, representing theoretical models that reflect various reservoir 

conditions and well types. The observed production data is then plotted against these type 

curves, facilitating a visual comparison to identify how well the actual data fits the 

theoretical models. The fitting process involves adjusting parameters such as 

permeability, skin effect, and reservoir boundaries to minimize discrepancies between 

observed and theoretical curves. Statistical techniques, such as least squares fitting or 

nonlinear optimization, are often used to refine these parameters and achieve the best 

match.  

Once the type curve parameters are determined, they are analyzed to extract meaningful 

insights about reservoir properties and well performance. Finally, the results are 

interpreted in the context of operational and geological factors, providing a 

comprehensive understanding of well behavior and guiding decisions for optimization 

and management. This iterative process allows for a detailed assessment of well 

performance and enhances the accuracy of reservoir evaluations. 

The selection of type curves and fitting procedures is a critical aspect of type curve 

analysis, as it directly influences the accuracy and reliability of well performance 

evaluations. Type curves are theoretical representations that model different reservoir 

conditions and well configurations, such as radial flow, linear flow, or bounded reservoirs. 

The selection process involves choosing the type curves that best match the expected 

behavior of the reservoir and well based on geological and operational context. For 

instance, in a confined aquifer, a type curve representing radial flow might be appropriate, 

while a linear flow type curve might be used for fractured reservoirs. Once the suitable 

type curves are selected, the fitting procedure begins with plotting the observed 

production data against these curves to assess how well they align[8]. The fitting process 

involves adjusting model parameters—such as permeability, skin factor, and reservoir 

boundaries—to achieve the closest match between the observed data and the theoretical 

curves.  

Techniques such as nonlinear regression, least squares fitting, or iterative optimization 

algorithms are employed to refine these parameters and minimize the residuals between 

the observed and theoretical data. The effectiveness of the fitting process is evaluated 

using statistical measures and diagnostic plots to ensure that the selected type curves 
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accurately represent the well's performance and reservoir conditions. Proper selection 

and fitting of type curves are essential for deriving meaningful insights and making 

informed decisions regarding well management and reservoir evaluation. 

Analytical Techniques 

Statistical methods play a pivotal role in analyzing type curve results by providing 

rigorous tools for assessing the fit between observed well data and theoretical models. 

One commonly used method is nonlinear regression, which involves fitting a 

mathematical model to observed data by minimizing the differences between the model 

predictions and the actual measurements[9]. This process typically employs optimization 

algorithms, such as the Levenberg-Marquardt or gradient descent methods, to iteratively 

adjust model parameters and achieve the best fit. Additionally, least squares fitting is 

often used to quantify the deviation between observed and predicted values, with the 

objective of minimizing the sum of squared differences. Statistical measures such as the 

coefficient of determination (R²) and residual analysis help evaluate the goodness-of-fit, 

indicating how well the type curves represent the observed data. Residuals—differences 

between observed and predicted values—are analyzed to detect patterns or systematic 

errors, which can provide insights into potential discrepancies or model limitations. 

Diagnostic plots, including scatter plots of residuals and Q-Q plots, are used to assess the 

distribution and behavior of residuals, ensuring that assumptions of the fitting process 

are met[10]. By employing these statistical methods, analysts can validate the accuracy of 

type curve results, enhance the reliability of reservoir assessments, and make informed 

decisions based on robust statistical evidence. 

Future research and potential improvements 

Future research in well performance evaluation can benefit from several advancements 

in data collection and analysis techniques to enhance accuracy and applicability[11]. One 

key suggestion is the integration of high-resolution, real-time monitoring technologies, 

such as advanced downhole sensors and automated data acquisition systems. These 

technologies can provide more detailed and continuous data on well performance, 

reservoir conditions, and operational parameters, allowing for more precise and timely 

analyses. Additionally, incorporating machine learning and artificial intelligence into 

data analysis could improve predictive accuracy and uncover complex patterns in well 

performance data that traditional methods might miss. Developing more sophisticated 

type curve models that account for heterogeneous reservoirs and dynamic operational 

conditions is also crucial.  

This could involve creating adaptive type curves that evolve based on updated data and 

reservoir conditions[12]. Furthermore, enhancing data validation procedures through 
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cross-validation with independent data sets and improving statistical methods to handle 

large and complex datasets can contribute to more robust and reliable evaluations[13]. 

Collaborative efforts to standardize data collection practices and share best practices 

across the industry can also facilitate more consistent and comparable research outcomes. 

By focusing on these areas, future research can advance the field of well performance 

evaluation and contribute to more effective management of groundwater resources[14]. 

Conclusion 

In conclusion, evaluating well performance through type curve analysis offers a valuable 

approach to understanding reservoir characteristics and optimizing well operations, 

particularly in regions with complex geological and operational conditions like South-

Eastern Bangladesh. This study highlights the importance of integrating well production 

data, geological surveys, and operational records to gain a comprehensive view of well 

behavior. Type curve analysis, with its ability to match observed data with theoretical 

models, provides detailed insights into reservoir properties and well efficiency, aiding in 

the identification of performance issues and optimization opportunities. The application 

of this technique reveals its strengths in offering tailored assessments that account for 

regional variations and specific well configurations. However, the study also underscores 

the need for advancements in data collection and analysis methods, including the use of 

real-time monitoring technologies and machine learning tools, to enhance the precision 

and reliability of evaluations. Future research should focus on developing more adaptive 

models and improving data validation practices to address the evolving challenges in well 

performance assessment. Overall, type curve analysis serves as a critical tool for informed 

decision-making in water resource management, supporting the sustainable use of 

groundwater and contributing to effective resource stewardship. 
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