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	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript investigates rainfall and temperature variability in the Middle Belt region of Nigeria using a two-state Hidden Markov Model (HMM). The study provides a probabilistic framework to identify hidden thermodynamic regimes governing wet and dry atmospheric conditions. Such modelling approaches are useful for understanding climate variability, especially in monsoon-influenced tropical regions. The findings can contribute to improved climate interpretation, hydrological planning, and agricultural decision-making in the region.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is generally suitable and reflects the methodological approach and geographic focus of the study. However, it can be slightly improved for clarity and conciseness.

Suggested alternative title (optional):
Identification of Wet and Dry Atmospheric Regimes in the Middle Belt Region of Nigeria Using a Two-State Hidden Markov Model.

	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract clearly describes the objective, methodology, and major findings of the study. However, it can be improved by:

· Briefly mentioning the data source and period more clearly
· Reducing repetition of transition probability values

· Adding one line about the methodological significance of using HMM
Suggestion:
Include a brief statement about how the HMM improves the understanding of rainfall–temperature interactions compared with traditional statistical methods.


	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is generally scientifically sound and applies a Hidden Markov Model appropriately to characterize atmospheric regimes. The methodology is consistent with previous studies in stochastic climate modelling.

However, several improvements are recommended:

1. The mathematical formulation of the Markov property is incomplete in the manuscript and should be properly written with clear notation.

2. The transition probability matrix (Equation 2) should be explicitly written in matrix form.

3. The explanation of emission distributions and state estimation should be expanded.

4. The claim that the model was estimated “without imposing probability distribution assumptions” is not entirely accurate because HMM implementations typically assume a distribution for emissions.

Clarifying these points would strengthen the scientific rigor of the manuscript.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The manuscript includes a good number of references related to rainfall variability, atmospheric dynamics, and Hidden Markov Models. Classical references such as Rabiner (1989), Zucchini & MacDonald (2009), and Nicholson (2013) are appropriate.

However, the manuscript could benefit from a few recent studies (post-2020) related to:

· Climate variability in West Africa

· HMM applications in meteorology

· Rainfall regime classification

Including more recent literature would improve the relevance of the work.


	

	Is the language/English quality of the article suitable for scholarly communications?


	The manuscript is understandable but requires moderate language editing.

Common issues include:

· grammatical inconsistencies

· repeated phrases

· inconsistent capitalization

· sentence structure problems

Examples:

· “The Dry Thermodynamic State is characterizes by…” → should be “is characterized by”
· Some sentences are excessively long and should be simplified.

Professional language editing is recommended before publication.


	

	Optional/General comments


	1. The methodology section needs clearer mathematical expressions, particularly for equations describing the Markov property and transition probabilities.

2. Some tables contain repetitive values (e.g., 0.5 transition probabilities) that require explanation.

3. Figures referenced in the manuscript should be clearly labeled and described.

4. The discussion section is relatively long and could be made more concise by focusing on key findings.

5. The manuscript would benefit from a brief model validation or performance discussion.

Overall, the study is interesting and relevant, but minor methodological clarification and language improvement are required.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

No major ethical issues were identified. The study uses publicly available meteorological data and does not involve human or animal subjects.
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