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	PART  1: Comments



	
	Reviewer’s comment


	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	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 addresses climate variability in the Middle Belt region of Nigeria using a probabilistic Hidden Markov Model framework. The study contributes to regional climate characterization by linking statistical regime classification to thermodynamic interpretations of atmospheric states. The integration of rainfall and temperature data within a two-state HMM provides an interpretable framework for understanding seasonal persistence and regime transitions. The work is relevant for climate monitoring, agricultural planning, and hydrological forecasting in tropical monsoon-influenced regions.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is generally suitable and reflects the methodology and study region clearly
	

	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 is comprehensive and clearly presents objectives, data period, methodology, and major findings. However:

Suggestions:

1. Briefly mention the data source more clearly (NASA dataset specification).

2. Include one sentence highlighting the practical implication (e.g., agricultural planning or flood risk assessment).

3. Reduce repetition regarding persistence probabilities to improve conciseness.

Overall, the abstract is strong but could be slightly streamlined.


	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound in its methodological framework and interpretation. The application of a two-state Hidden Markov Model is appropriate for regime-switching climate processes.

However, some issues need clarification:

The justification for using threshold-based classification (0–5 mm rainfall, above/below mean temperature) should be better supported.

Equal transition probabilities (0.5) reported for some states require further explanation; this is statistically unusual and needs methodological clarification.

Mathematical expressions in the methodology section appear incomplete or improperly formatted (Equations 1–6).

The claim of “thermodynamic equilibrium states” should be carefully reworded to avoid overinterpretation beyond statistical regime identification.
Table 1 is not clear in terms of technical presentation
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Sufficient but needs updating and formatting corrections.
	

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


	The manuscript requires moderate language editing.

Issues observed:

· Grammatical inconsistencies (e.g., “is characterizes”).

· Typographical errors.

· Repetitive phrasing in Results and Discussion.

· Some long sentences reduce clarity.

· Inconsistent capitalization (e.g., “methodology”, “results and discussion”).

Professional language editing is recommended before acceptance.


	

	Optional/General comments


	· Tables need formatting improvement for clarity.

· Figures are referenced but not clearly interpretable in the manuscript text.

· Statistical validation metrics (AIC, BIC, log-likelihood, model selection criteria) are not reported.

· A brief model validation section would significantly strengthen the manuscript.

· The conclusion section is strong but slightly repetitive.
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	Are there ethical issues in this manuscript? 


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

No
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