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Abstract: This study applied a Machine Learning Algorithm based on Random Forest Regression
for eliminating the insignificant parameter and evaluating the correlation between each
parameter and response parameter on the Low Salinity Water Injection (LSWI)
process. 1000 experimental designs of LSWI parameters, Reservoir & Injection
Temperature, Volume Injection, Formation Water Composition,  and Injection Water
Composition were build using Design of Experiment on CMOST from Computer
Modeling Group with Recovery Factor as the response parameter. The sensitivity
analysis is carried out on Random Forest Regressor based on the decrease in the
mean squared error. The Random Forest Algorithm recognized Injection SO4  2-
Composition, Formation Water SO4  2-  Composition, and Injection Volume as the top
three parameters. Five variations of the random state value are applied and the
hyperparameters of Random Forest also optimized. Both training and test data, the R
2  score respectively are consistently over 0.9 for 5 variations of the random state
used. The information about the significant operation parameter of the LSWI process
has potential to encourage the LSWI implementation on Carbonate.

Response to Reviewers: Dear reviewer and editor, we have revised our manuscript per your recommendation.
Please see the detail in the response to the reviewer's file.
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Response to the reviewer’s comment 

Reviewer #1: The authors of this article propose a method that eliminates the parameters that are 
determined as unimportant using a random forest regression approach. Although the proposed 
work has a useful aspect in encouraging the LSWI applications on carbonate reservoir, the 
following should be further considered for publication. 
1. First, the authors need to address the reason for adopting a random forest method among 
many ml techniques (especially among ensemble learning methods). 

Revision: 

We have added it in the fourth page, first paragraph. We stated various reasons to apply random 
forest method compared to other machine learning methods (also with other ensemble learning 
method, decision tree). 

Random Forest is an advanced decision tree technique that can be used for classification or 
regression. It is also part of the ensemble learner family (Breiman, 2001). A decision tree is an 
easy to use method because of its clear structure. Unfortunately, the high variance makes it 
unstable (Liang & Zhao, 2019). Random forest emerges to deal with this issue. Random Forest 
is a process of creating many different decision trees with different sets of samples at each node 
and averaging the score of each decision trees as its final score to get a more accurate result 
(Liang & Zhao, 2019).  Random is robust than decision tree to outliers and in unbalanced datasets, 
scalable and capable for handling non-linear trends in the dataset. Also, it decreases bias and 
overfitting in shuffling the training data using multiples trees (Alhashem, 2020). This method has 
a great performance due to applying the bootstrapping technique; random forest can provide high 
accuracy prediction and reduce the error value, variance and prevent overfitting of the predictive 
model (Hegde et al., 2015; Liao et al., 2020). Unlike multivariate regression and neural network, 
random forest is highly interpretable. It does not require any specific data distribution and variable 
normalization with different range because the random forest needs not rescaled, transformed, 
or modified (Attanasi et al., 2020; Liang & Zhao, 2019). 

2. If there is a comparison with other techniques, it is expected that the quality of the article would 
be improved. 

Thank you for the suggestion. We also added some comparison with other machine learning 
technique (SVM, KNN, ANN, Multivariate Linear Regression) including ensemble method 
(decision tree). Please see on the Result and Discussion section, in the first and second 
paragraph. The result for the comparison also shown in Figure 2. 

Comparison has been made with several popular machine learning algorithms such as 
Multivariate Linear Regression, Neural Network, Support Vector Regressor, and K-Nearest 
Neighbors and another ensemble method, Decision tree, alongside with Random Forest. It is 
intended to evaluate the performance of each algorithm in building a proxy model using the 
collected data. Among the algorithms used, the Random Forest has the most superior 
performance, as shown in Figure 2. 

Detailed Response to Reviewers



 

Figure 2 Random Forest Comparison with Other Algorithms 

Random Forest outweighs other machine learning algorithms in every parameter, bar training 
score from KNN. However, for KNN, the overfitting does happen as the validation and test score 
were under 0.6. Nevertheless, this result adds more confidence to use the Random Forest 
Regressor in investigating the features importance or a sensitivity study of the LSWI 
implementation on carbonate reservoirs. 
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Engineering Journal.

Below are comments from the editor and reviewers.

Thank you for submitting your work to Alexandria Engineering Journal.

Yours sincerely,

Mahmoud Abdelaty
Co-editor-in-chief
Alexandria Engineering Journal

Comments from the editors and reviewers:

******************************************
For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923.
Here you can search for solutions on a range of topics, find answers to frequently asked questions and learn more
about EM via interactive tutorials. You will also find our 24/7 support contact details should you need any further
assistance from one of our customer support representatives.

#AU_AEJ#

To ensure this email reaches the intended recipient, please do not delete the above code

__________________________________________________
In compliance with data protection regulations, you may request that we remove your personal registration details
at any time.  (Use the following URL: https://www.editorialmanager.com/aej/login.asp?a=r). Please contact the
publication office if you have any questions.

http://help.elsevier.com/app/answers/list/p/7923
https://www.editorialmanager.com/aej/login.asp?a=r

