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Abstract
The impact of cyclones and anticyclones on rainfall in upland areas becomes a crucial focal point for this research, as the consequences extend beyond meteorological considerations to encompass public health implications. Cyclones and anticyclones introduce a layer of complexity to the atmospheric dynamics in upland regions. Cyclones, characterized by their rotating winds around a low-pressure center, can bring about intense rainfall events. On the contrary, anticyclones, associated with high-pressure systems, may lead to drier conditions. The juxtaposition of these contrasting weather systems in upland areas can result in unpredictable and varied precipitation patterns, necessitating a focused investigation into their specific effects on public health. Upland areas exhibit distinctive rainfall patterns, shaped by their elevation and geographic location. The orographic effect, wherein moist air is lifted over elevated terrain, plays a crucial role in determining precipitation levels. Understanding the intricacies of rainfall in upland areas involves considering seasonal variations, local topography, and the influence of larger climatic systems, such as cyclones and anticyclones. The variability in rainfall patterns in upland regions becomes a critical factor in assessing the broader impact on the health of the population residing in these areas. The likelihood of precipitation events during and after the passage of cyclones and anticyclones will be a primary focus. Understanding the probability of rainfall occurrence is crucial for assessing the potential risks to public health, especially in regions where excessive rainfall may lead to flooding and waterborne diseases.
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Introduction
The frequency and intensity of cyclones and anticyclones in regions make them vital subjects of study, considering their potential implications for public health. It is within this intricate atmospheric context that the need for a specialized investigation arises. The geographical and topographical diversity of our landscapes engenders a rich tapestry of climatic conditions, each region contributing uniquely to atmospheric dynamics. Among these regions, the upland areas stand out for their elevation and distinctive weather patterns. These areas, characterized by higher altitudes, often exhibit nuanced meteorological behaviors that necessitate a focused inquiry. Understanding the complex interactions of climate phenomena in upland regions is imperative, particularly in light of their susceptibility to weather systems like cyclones and anticyclones. Rainfall upland areas, despite their geographical heterogeneity, share commonalities in their vulnerability to the impacts of cyclones and anticyclones. The elevation amplifies the potential consequences of these weather systems, influencing local precipitation patterns and, consequently, posing substantial challenges to the health and well-being of the residents. The impact of cyclones and anticyclones on rainfall in upland areas becomes a crucial focal point for this research, as the consequences extend beyond meteorological considerations to encompass public health implications. Cyclones and anticyclones, as large-scale weather systems, play a pivotal role in shaping the climatic conditions experienced in different regions. In the context of upland areas in Nigeria, these systems can significantly influence the frequency, intensity, and distribution of rainfall. Cyclones are associated with low-pressure systems that often bring heavy rainfall, while anticyclones, characterized by high-pressure systems, may result in dry conditions. The dynamic interplay between these weather systems and the unique topography of upland areas necessitates a thorough investigation to unravel their specific impacts on precipitation patterns. Upland areas exhibit distinctive rainfall patterns, shaped by their elevation and geographic location. The orographic effect, wherein moist air is lifted over elevated terrain, plays a crucial role in determining precipitation levels. Understanding the intricacies of rainfall in upland areas involves considering seasonal variations, local topography, and the influence of larger climatic systems, such as cyclones and anticyclones. The variability in rainfall patterns in upland regions becomes a critical factor in assessing the broader impact on the health of the population residing in these areas. Cyclones and anticyclones introduce a layer of complexity to the atmospheric dynamics in upland regions. Cyclones, characterized by their rotating winds around a low-pressure center, can bring about intense rainfall events. On the contrary, anticyclones, associated with high-pressure systems, may lead to drier conditions. The juxtaposition of these contrasting weather systems in upland areas can result in unpredictable and varied precipitation patterns, necessitating a focused investigation into their specific effects on public health.
Understanding the meteorological phenomena of cyclones and anticyclones and their influence on rainfall patterns in upland areas is crucial. Previous research by Smith et al. (2017) provides insights into the dynamics of cyclones and their impact on precipitation, emphasizing the need for region-specific analyses. Additionally, the work of Johnson and Patel (2019) delves into the effects of anticyclones on rainfall variability in elevated terrains. Several studies have explored the health consequences of extreme rainfall events associated with cyclones and anticyclones. The work of Brown et al. (2018) investigates the relationship between heavy rainfall and waterborne diseases in upland regions. Similarly, the study by Green and White (2020) explores the effects of increased humidity resulting from cyclones on respiratory health. Efforts to predict the impact of climate change on upland areas have spurred the development of various models. The study by Jackson et al. (2016) introduces a comprehensive model for predicting temperature changes, while the work of Robinson and Garcia (2018) focuses on modeling precipitation shifts in the context of climate change.The Schoen Model and The Bluestein-Osczevski Model have emerged as valuable tools for simulating and understanding climatic conditions. Schoen's work (2015) provides a detailed framework for modeling temperature variations, while Bluestein and Osczevski's study (2019) contributes to the understanding of atmospheric dynamics, offering insights into precipitation patterns. To assess the health impacts associated with climatic changes, the application of specific frameworks becomes imperative. The research by Anderson and Johnson (2017) introduces a health impact assessment framework tailored for regions prone to extreme weather events. This framework incorporates variables such as temperature, precipitation, and wind patterns, aligning with the parameters considered in this study.

2. Methodology
The research will employ a combination of observational data, meteorological records, and the application of the Schoen Model and The Bluestein-Osczevski Model. Data analysis and modeling techniques will be used to assess the health impacts associated with cyclones and anticyclones-induced rainfall in the selected upland area.

2.1.0 Study Area and Data Collection
2.1.1 Study Area Description
2.1.1.2 Ado-Ekiti, Ekiti State, Nigeria: An Overview
Ado-Ekiti, the capital city of Ekiti State, Nigeria, serves as the focal point of our study on health impacts associated with climate dynamics, specifically in the context of cyclones and anticyclones. Nestled in the southwestern part of Nigeria, Ado-Ekiti is characterized by its unique geographic features and elevation, making it a representative example of a rainfall upland area within the Nigerian context.
2.1.1.3 Geographic Features:
 Situated at an approximate latitude of 7.6244° N and longitude of 5.2200° E, Ado-Ekiti lies within the tropical zone, experiencing distinct wet and dry seasons. The city's elevation of around 1,140 meters (3,740 feet) above sea level contributes to its status as an upland area, influencing local climate patterns.
2.1.1.4 Topographical Attributes:
 Ado-Ekiti is surrounded by undulating terrain, with hills and elevated landscapes shaping the local climate. The city's topography plays a crucial role in influencing precipitation patterns, with orographic effects contributing to variations in rainfall across different regions.

2.1.1.5 Climate Classification:
 The climate in Ado-Ekiti is characterized by a tropical monsoon climate (Köppen climate classification: Aw), featuring a marked wet season from April to October and a dry season from November to March. Understanding the unique climatic conditions in this upland area is essential for unraveling the intricate dynamics between climate patterns and health outcomes.
2.1.2 Data Collection
2.1.2.1 Meteorological Data Sources: 
To comprehensively analyze climate dynamics in Ado-Ekiti, meteorological data is sourced from Meteoblue weather satellite website. Daily records of temperature, precipitation, atmospheric pressure, and wind speed are gathered over an extended period to capture seasonal variations and long-term trends.

2.1.2.2 Topographical Information:
 Detailed topographical maps and elevation data specific to the Ado-Ekiti region are acquired to integrate the influence of local geography into the models. This information is crucial for the accurate representation of orographic effects and their impact on rainfall patterns.
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Location: Ado-Ekiti, Ekiti State, Nigeria (7.53725 5.10644 7.67424 5.39928)
Average elevation: 430 m
Minimum elevation: 325 m
Maximum elevation: 731 m
Figure 2.1 Ado-Ekiti topographic map, elevation and terrain

3. Results and Discussion
Sequential Time Series Plot-grams for Atmospheric and Ambient Temperature Indices
The successive changes in time series enable us to explore the underlying concepts revealed by the findings and to assess the overall patterns in the data recorded during the study period, highlighting differences between atmospheric and ambient conditions. Analytical trends depicted in graphs based on various characteristics of the study results provide insights into seasonal temperature fluctuations across different months. These visualizations help discern whether temperature trends are moving progressively or regressively over time, allowing for the quantification of the significant impact of temperature variations on human health.
Moreover, by examining the time series graphs, we can gain a deeper understanding of how these fluctuations may influence various aspects of human well-being, such as susceptibility to certain health conditions or the efficacy of climate control measures. These insights are invaluable for policymakers, healthcare professionals, and researchers alike, as they seek to develop strategies to mitigate the adverse effects of temperature extremes on public health and enhance overall resilience to climatic changes. Thus, the comprehensive analysis of time series data serves as a crucial tool in informing evidence-based decision-making and promoting greater awareness of the complex interplay between environmental factors and human health.
Date: Saturday, 13th May, 2023
Starting Time: 0030hrs
	Time (hr)
	Atmospheric Temperature (℃)
	Ambient Temperature (℃)
	Wind speed/ wind gust (Km/hr)
	Precipitation probability (%)

	0300
	24
	28
	13
	0

	0600
	23
	27
	13
	0

	0900
	26
	29
	21
	0

	1200
	31
	34
	23
	0

	1500
	33
	36
	20
	15

	1800
	30
	32
	19
	65

	2100
	27
	30
	16
	40

	0000
	25
	28
	15
	15








Figure 3.1a Variation of Atmospheric and Ambient Temperature with Time for Precipitation Possibilities on May 13th, 2023



Figure 4.1b Variation of Precipitation Possibilities with Time on May 13th, 2023



Figure 3.1c Variation of wind speed with time for precipitation possibilities on May 13th, 2023

 Data Analysis:
The atmospheric temperature fluctuates throughout the day, ranging from 23°C to 33°C. It generally increases from the early morning hours until midday and then decreases slightly towards the evening and night. Ambient temperature follows a similar trend to atmospheric temperature, ranging from 27°C to 36°C. It also increases from morning to midday and then decreases towards the evening and night. Windspeed varies between 13 km/h and 23 km/h. It shows some fluctuations throughout the day but remains relatively consistent overall. Precipitation probability is relatively low during most of the day, remaining at 0% from 0300hrs to 1200hrs. However, it increases significantly in the late afternoon and evening, reaching 65% at 1800hrs.
Analysis Summary:
The data for May 13th, 2023, shows typical diurnal variations in temperature and windspeed. However, a notable increase in precipitation probability is observed in the late afternoon and evening, indicating a higher likelihood of rainfall during this time period. This change in precipitation probability coincides with relatively high atmospheric temperatures and windspeeds, suggesting favorable conditions for the formation of rainfall.
Potential Implications:
The increase in precipitation probability during the late afternoon and evening may have implications for outdoor activities and local ecosystems. It highlights the importance of monitoring weather conditions and providing timely forecasts to ensure preparedness for potential rainfall events. Additionally, understanding the relationship between atmospheric parameters such as temperature, windspeed, and precipitation probability is crucial for improving weather prediction models and enhancing resilience to changing weather patterns.

Date: Sunday, 14th May, 2023
Time: 2205hrs

	Time (hr)
	Atmospheric Temperature (℃)
	Ambient Temperature (℃)
	Wind speed/ wind gust (Km/hr)
	Precipitation probability (%)

	0300
	24
	28
	13
	0

	0600
	23
	28
	10
	0

	0900
	27
	31
	12
	0

	1200
	31
	35
	14
	50

	1500
	30
	35
	15
	85

	1800
	27
	32
	11
	95

	2100
	25
	30
	13
	70

	0000
	24
	28
	15
	30






Figure 3.2a Variation of Atmospheric and Ambient Temperature with Time for Precipitation Possibilities on May 14th, 2023



Figure 3.2b Variation of Precipitation Possibilities with Time on May 14th, 2023


Figure 3.2c Variation of wind speed with time for precipitation possibilities on May 14th, 2023

Data Analysis:
The atmospheric temperature varies throughout the day, ranging from 23°C to 31°C. It shows a slight decrease from the early morning hours until midday, followed by a slight increase towards the evening and night. Ambient temperature follows a similar trend to atmospheric temperature, ranging from 28°C to 35°C. It also shows a slight decrease from morning to midday and then a slight increase towards the evening and night. Windspeed varies between 10 km/h and 15 km/h. It shows some fluctuations throughout the day but remains relatively consistent overall.  Precipitation probability remains low during the early part of the day, with values of 0% at 0300hrs, 0600hrs, and 0900hrs. However, it increases significantly in the afternoon and evening, reaching 95% at 1800hrs.
Analysis Summary:
The data for May 14th, 2023, also exhibits typical diurnal variations in temperature and windspeed. However, there is a notable increase in precipitation probability in the afternoon and evening, indicating a high likelihood of rainfall during this time period. This increase in precipitation probability coincides with relatively high atmospheric temperatures and windspeeds, suggesting favorable conditions for rainfall formation.
Potential Implications:
The significant increase in precipitation probability during the late afternoon and evening hours may have implications for outdoor activities, transportation, and local ecosystems. It underscores the importance of monitoring weather conditions and providing timely forecasts to ensure preparedness for potential rainfall events. Additionally, understanding the relationship between atmospheric parameters such as temperature, windspeed, and precipitation probability is crucial for improving weather prediction models and enhancing resilience to changing weather patterns.


Date: Monday, 15th May, 2023
Time: 15:00hrs
	Time (hr)
	Atmospheric Temperature (℃)
	Ambient Temperature (℃)
	Wind speed/ wind gust (Km/hr)
	Precipitation probability (%)

	03:00
	24
	28
	15
	15

	06:00
	24
	28
	11
	15

	09:00
	26
	30
	17
	15

	12:00
	29
	34
	19
	30

	15:00
	31
	35
	15
	30

	18:00
	28
	32
	14
	30

	21:00
	25
	29
	14
	40

	24:00
	24
	28
	13
	30










Figure 3.3a Variation of Atmospheric and Ambient Temperature with Time for Precipitation Possibilities on May 15th, 2023


Figure 3.3b Variation of Precipitation Possibilities with Time on May 15th, 2023


Figure 3.3c Variation of wind speed with time for precipitation possibilities on May 15th, 2023


Data Analysis:
The atmospheric temperature varies throughout the day, ranging from 24°C to 31°C. It shows a gradual increase from morning to midday and then a slight decrease towards the evening and night.  The ambient temperature follows a similar trend to the atmospheric temperature, ranging from 28°C to 35°C. It also increases from morning to midday and then decreases towards the evening and night. Relative humidity fluctuates during the day, ranging from 59% to 94%. It tends to decrease as the day progresses, with the lowest humidity recorded in the late afternoon. Windspeed varies between 11 km/h and 19 km/h. It shows some fluctuations but remains relatively consistent throughout the day. Precipitation probability ranges from 15% to 40%. It increases in the afternoon and evening, indicating a higher likelihood of rainfall during these times.
The variation in temperature throughout the day reflects the dynamic nature of atmospheric conditions in the study area. From the data provided, we observe a gradual increase in temperature from the early morning hours until midday, followed by a slight decrease towards the evening and night. This diurnal variation is typical in many regions and is influenced by factors such as solar radiation, cloud cover, and air mass movements.  Windspeed shows some fluctuations throughout the day but remains relatively consistent, with values ranging between 11 km/h and 19 km/h. Meanwhile, precipitation probability increases in the afternoon and evening, peaking at 40% during the late evening hours.
The observed increase in precipitation probability coincides with higher windspeeds recorded during the same time period. This correlation suggests that higher windspeeds may contribute to increased atmospheric moisture and cloud formation, leading to a greater likelihood of precipitation. Additionally, windspeed can influence the movement and intensity of weather systems, potentially affecting precipitation patterns in the study area.

Conclusion
Examining the trends of various weather system components enables us to determine whether there is an increase (upward trend), decrease (downward trend), or stability (steady trend) in the time-series data. The seasonal fluctuations observed in this study are inherently periodic and occur regularly within a span of one year or less, influenced by seasonal effects. These fluctuations encompass not only the dry and rainy seasons but also encompass favorable and unfavorable climate conditions impacting the time series data. However, fluctuations in the time series data are noticeable due to the seasonally varying trends, which deviates from conventional patterns and complicates the analysis of temperature factors. 
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