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[bookmark: _Toc2]Article summary:
1. A reduced-order modeling technique for subsurface multi-phase flow problems is presented, combining deep residual recurrent neural networks (DR-RNN) with proper orthogonal decomposition (POD) and discrete empirical interpolation method (DEIM).
2. The proposed model provides an accurate and stable reduced model with a fixed computational budget that is much less than the standard POD–Galerkin reduced model combined with DEIM.
3. Monte Carlo simulation of subsurface flow with random permeability field is used to demonstrate the proposed reduced model.
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May be slightly imbalanced: The article presents the information in a generally reliable way, but there are minor points of consideration that could be explored further or claims that are not fully backed by appropriate evidence. Some perspectives may also be omitted, and you are encouraged to use the research topics section to explore the topic further.
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The article presents a novel approach to reduce the computational complexity associated with high-fidelity numerical simulations of subsurface multi-phase flow problems by combining DR-RNN with POD and DEIM. The authors provide evidence for their claims by demonstrating the proposed reduced model on two uncertainty quantification test cases using Monte Carlo simulation of subsurface flow with random permeability field. The results obtained show that DR-RNN combined with POD–DEIM provides an accurate and stable reduced model with a fixed computational budget that is much less than the computational cost of standard POD–Galerkin reduced model combined with DEIM for nonlinear dynamical systems. 
The article appears to be reliable in terms of its content, as it provides evidence for its claims and does not appear to be biased or one-sided in its reporting. However, there are some points which could have been explored further, such as potential risks associated with this approach or other possible methods which could be used to reduce the computational complexity of high-fidelity numerical simulations. Additionally, while the authors provide evidence for their claims, they do not explore any counterarguments or present any alternative approaches which could be used instead of DR-RNN combined with POD–DEIM. Furthermore, there is no mention of any promotional content in the article, nor does it appear to be partial in its reporting or presentation of both sides equally.
[bookmark: _Toc5]Topics for further research:
· Alternative approaches for reducing computational complexity of numerical simulations
· Risks associated with DR-RNN combined with POD–DEIM
· Comparison of DR-RNN with other reduced models
· Monte Carlo simulation of subsurface flow
· Uncertainty quantification test cases
· High-fidelity numerical simulations of subsurface multi-phase flow
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