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ABSTRACT
Relative humidity is a term used to describe the amount of water vapor that exist in a gaseous mixture of air and water expressed as percentage of the maximum amount of water vapor that could be present if the vapor were at the saturation conditions. Air temperature lapse rates are needed for the stochastic simulation of freezing levels and computation of air temperatures at various elevations within a given watershed. This research work was carried out at a tropical location (Kwara state polytechnic) in Ilorin, Kwara state. The instruments used for this research are Hydrometer and Thermometer. The measurements were taken for a period of two weeks (18th May-1st June, 2025). The data were recorded at every 30 minutes and were reduced to hourly measurement. For the period under consideration, the highest value of relative humidity for this research is 87.5% while the lowest value of air temperature for this research is 24 0C. 


















CHAPTER ONE
INTRODUCTION 
1.1     GENERAL BACKGROUND
Relative humidity is a term used to describe the amount of water vapor that exist in a gaseous mixture of air and water expressed as percentage of the maximum amount of water vapor that could be present if the vapor were at the saturation conditions (Keith, 2003).
The ratio between the actual weight of moisture and the total amount that can be held by a unit volume of air at a specified temperature and pressure expressed as a percentage. Relative humidity of air is how close to saturation the air is; the capacity of the air to absorb more moisture (Keith, 2003) when dew point temperature is used as a measure of humidity, any change is strictly due to moisture change (Bannon and Steele, 1960).
Air temperature is a measure of temperature at different levels of the Earth's atmosphere. It is governed by many factors, including incoming solar radiation, humidity and altitude. When discussing surface air temperature, the annual atmospheric temperature range at any geographical location depends largely upon the type of biome, as measured by the Köppen climate classification. 
In the Earth's atmosphere, temperature varies greatly at different heights relative to the Earth's surface. The coldest temperatures lie near the mesopause, an area approximately 80 km above the surface. In contrast, some of the warmest temperatures can be found in the thermosphere, which receives strong ionizing radiation at the level of the Van Allen radiation belt.
Temperature varies as one moves vertically upwards from the Earth's surface. It also depends on the change of latitude.The variation in temperature that occurs from the highs of the day to the cool of nights is called diurnal temperature variation. Temperature ranges can also be based on periods of a month, or a year.
The size of ground-level atmospheric temperature ranges depends on several factors, such as:

I. The average temperature
II. The average humidity
III. The regime of winds (intensity, duration, variation, temperature, etc.)
IV. The proximity to large bodies of water, such as the sea.
The general size, surface gravity, rotation rate, inclination, and length of year of Earth and Mars are either very close or at least within 1 order of magnitude of each other (Kieffer, 1992). They allude to parallels in atmospheric characteristics and phenomena as well (Zurek, 1992).
The conspicuousness of oceans attests of the significance of water in the Earth system and in its physical and chemical processes. Water is also a prerequisite for Earth-type life. Presence and behavior of water in the Mars system is hence of paramount scientific interest.
	In late 1960s Mariner 9 detected water ice clouds from orbit (Masursky, 1972), but the observations covered only a part of the globe and were equally temporally limited. Occurrence of water clouds implies that relative humidity of the atmosphere can reach saturation. The images also revealed geological features, which highly likely were shaped by water (Milton, 1973). The Viking Orbiters' Infrared Thermal Mapper instrument inferred that the northern polar cap was composed of water ice (Kieffer, 1976), and the Mars Atmospheric Water Detector (MAWD) spectrometers made the first spatially and temporally comprehensive (seasonal) observations of atmospheric water vapor, which also indicated that the exposed northern polar cap was composed of water ice. The Phobos 2 solar occultation instrument Auguste provided water vapor vertical profiles (Korablev, 2001) and the Mars Global Surveyor Thermal Emission Spectrometer (MGS/TES) mapped the spatial and temporal variations in water vapor in greater detail and over a longer period of time (Smith, 2001). The Mars Odyssey Gamma Ray Spectrometer (GRS) instrument discovered subsurface hydrogen, a plausible explanation for this is the presence of ice-rich layers in the regolith (Boynton, 2002).

1.2RELEVANCE OF RELATIVE HUMIDITY 
The general size, surface gravity, rotation rate, inclination, and length of year of Earth and Mars are either very close or at least within 1 order of magnitude of each other (Kieffer, 1992). They allude to parallels in atmospheric characteristics and phenomena as well.(Zurek, 1992).
The conspicuousness of oceans attests of the significance of water in the Earth system and in its physical and chemical processes. Water is also a prerequisite for Earth-type life. Presence and behavior of water in the Mars system is hence of paramount scientific interest.
	In late 1960s Mariner 9 detected water ice clouds from orbit (Masursky, 1972), but the observations covered only a part of the globe and were equally temporally limited. Occurrence of water clouds implies that relative humidity of the atmosphere can reach saturation. The images also revealed geological features, which highly likely were shaped by water. The Viking Orbiters' Infrared Thermal Mapper instrument inferred that the northern polar cap was composed of water ice and the Mars Atmospheric Water Detector (MAWD) spectrometers made the first spatially and temporally comprehensive (seasonal) observations of atmospheric water vapor, which also indicated that the exposed northern polar cap was composed of water ice. The Phobos 2 solar occultation instrument Auguste provided water vapor vertical profiles and the Mars Global Surveyor Thermal Emission Spectrometer (MGS/TES) mapped the spatial and temporal variations in water vapor in greater detail and over a longer period of time (Smith,2001). The Mars Odyssey Gamma Ray Spectrometer (GRS) instrument discovered subsurface hydrogen, a plausible explanation for this is the presence of ice-rich layers in the regolith (Boynton, 2002).
1.3 AIR TEMPERATURE
	Air temperature lapse rates are needed for the stochastic simulation of freezing levels and computation of air temperatures at various elevations within a given watershed. Atmospheric temperature can be derived from satellite measurements using a variety of viewing geometries and wavelengths, exploiting emission, absorption or scattering processes which depend directly on temperature or indirectly via atmospheric density.
	Atmospheric temperature can be measured with mercury-in glass thermometer (still used operationally by weather observers), platinum resistance thermometers (PRTs), thermistors,and thermocouples. The last three lend themselves to automatic data logging. PRTs are very stable, and with careful calibration can achieve an accuracy of about 0.01°C. Thermocouple systems have low output voltage, and for absolute measurement require a reference ‘cold’ junction. Thermistors are semiconductor devices with higher sensitivity to temperature changes than either of the above, but at the expense of non-linearity and greater self-heating than platinum elements. Formerly, they were prone to uncertainties of stability and calibration, but interchangeability of ±0.1°C is now possible.
1.4.   Statement of Research Problem
Relative humidity is the pressure within the atmosphere of the Earth. It is however necessary to observe the relative humidity from routine measurement as it involves changes in the atmospheric condition. This study, therefore, intends to observe characteristics variation of relative humidityand air temperaturevalues measured in Ilorin, Kwara State.
1.5.        Objectives of this Research 
The specific objectives of this study are to:
i.   Measure relative humidity.
ii.   Measure air temperature.
iii.  Observe the diurnal variation of relative humidity and air temperature.
1.6.         Justification for the Research
[bookmark: _Hlk201420985]Characteristics variation of relative humidity andair temperature, such as we have in this study,is very useful in determining the amount of relative humidity and air temperature in Ilorin, Kwara State.


1.7.          Expected Contribution to Knowledge
[bookmark: _Hlk201421277]The results of this study will provide the actual amount of relative humidity and air temperature data. This directly affects evapotranspiration and will be useful to agro-meteorologists, climate modeling, and water resources management.



CHAPTER TWO
LITERATURE REVIEW
[bookmark: _Hlk200899488]	Relative Humidity is an attribute of human environment most generally recognized by its important roles as a determinant in climate, weather and personal comfort (Wildhack,1965).
		The ratio between the actual weight of moisture and the total amount that can be held by a unit volume of air at a specified temperature and pressure expressed as a percentage. Relative humidity of air is how close to saturation the air is; the capacity of the air to absorb more moisture (Keith,2003) when dew point temperature is used as a measure of humidity, any change is strictly due to moisture change (Bannon and Steele, 1960). Relative humidity is a term used to describe the amount of water vapor that exist in a gaseous mixture of air and water expressed as percentage of the maximum amount of water vapor that could be present if the vapor were at the saturation conditions.The relation between man and climate is reciprocal in the sense that man responds to variation in climate by insulating buildings, heating and air-conditioning. Man's aim is to be comfortable despite the climate, and this gives rise to the notion of thermal comfort. Thermal comfort has been studied since the start of 20th century, and improvements in building techniques, as well as discoveries in central heating and air conditioning systems have led to improved comfort in indoors, even in the hottest and coldest climates (Brager and de Dear,1998). Several indices of comfort and mathematical models to predict thermal comfort and discomfort have also been developed (Gomez et al., 2004). For most indoor conditions, the efficiency of a person or group of people has been described 'as being bound up in the climatic conditions in which they work and live' (Han, 2007) argued that buildings are designed to suit the climate within which they are located and the functions for which they are intended. This, however, is probably untrue for most developing countries, especially in areas with planning problems (Adepoju et al., 1991).
Several investigators have also shown that variation in the heat indices, especiallytemperature, have significant relations with human mortality (Kalkstein and Smoyer,1993) and prevalence of certain diseases (Greenwood et al., 1999). The young children (Bunyavanich,2003), elderly and pregnant women are often considered to be particularly vulnerable to temperature extremes that can cause cardio-respiratory and skin diseases (Balbus and Malina,2009). With global increase in temperature, especially from the 1960s and the tendency for further warming (Le Treut,2007), as well as the concern for the increased urbanization in developing countries, concerns for thermal comfort have become important in the programme of the World Meteorological Organization (WMO). Studies on temperature and humidity (Arundelet al., 2007) have showed the relevance of climate and weather to human health, migration, retirement, tourism (Mieczkowski et al., 2001) and energy requirements, among others. Extreme climates can increase mortality (Hajat, 2005) and forced migration (Meze-Hausken, 2000). Knowledge of the thermal climate of any region is therefore vital for planning on health, urban development, tourism and migration, among other matters (De Freitas, 2003).
Despite the importance of thermal conditions both regionally and nationally, little is documented on their effect on human comfort in many developing countries, including Nigeria (Boko et al., 2011). These countries, however, comprise a significant proportion of the world's most rapidly urbanizing regions. The United Nations suggested that more than 90% of future population growth will be concentrated in cities in developing countries, and a large percentage of this population will be poor. Few studies, nonetheless, have been undertaken in Nigeria, most of which have been limited to either indoor microclimate (Ajibola et al., 2008) or urban microclimates (Olaniran et al., 2008).
On the other hand, recent studies have shown that heat- induced mortality resulting from meningitis has increased in the north and middle belt of Nigeria (Greenwoodet al., 1999) also predicted that meningitis and measles would increase by 6 and 19 persons per thousand, respectively, for every 1 °C increase in temperature in their study on Zaria, in northern Nigeria. 
In Greece, (Matzarakis, 2001) suggested that temperature-related diseases will most likely increase as urbanization increases, while in (Californiaet al., 2011) associated temperature increases with increased mortality and hospital admissions and in Brazil, significant link exists between the effective temperature (ET) and hospital admissions for respiratory diseases (Coelho, 2010).
Although records of mortality and hospital treatments are fraught with uncertainties in many developing countries (Kwast, B. et al., 2008), we know that urbanization in Nigeria, as in most developing countries, is rapid, and the explosion of urban population has not been matched by a change in social, economic and technological development (United Nations population Fund, 2007). Public infrastructure, social and health services have been neglected, and urban planning and zoning have been slow or stagnant in many cases. Consequently, there is the preponderance of large proportion of urban dwellers living and working under conditions that make them vulnerable to effects of climate. These are often poor people, and a sizeable proportion of the Nigerian population is in this category (Adepoju,1982). Certain urban characteristics, including structure and geometry can affect the pattern of movement and distribution of the air and solar radiation, with important implications for thermal comfort (Jonssonet al., 2011).


CHAPTER THREE 
THEORETICAL BACKGROUND
3.1.  RELATIVE HUMIDITY
The statement that relative humidity (RH%) can never be above 100%, while a fairly good guide, is not absolutely accurate, without a more sophisticated definition of humidity than the one given here. Cloud formation, in which aerosol particles are activated to form cloud condensation nuclei, requires the supersaturation of an air parcel to a relative humidity of slightly above 100%. One smaller-scale example is found in the Wilson cloud chamber in nuclear physics experiments, in which a state of supersaturation is induced to accomplish its function.
For a given dew point and its corresponding absolute humidity, the relative humidity will change inversely, albeit nonlinearly, with the temperature. This is because the partial pressure of water increases with temperature – the operative principle behind everything from hair dryers to dehumidifiers.
Due to the increasing potential for a higher water vapor partial pressure at higher air temperatures, the water content of air at sea level can get as high as 3% by mass at 30 °C (86 °F) compared to no more than about 0.5% by mass at 0 °C (32 °F). This explains the low levels (in the absence of measures to add moisture) of humidity in heated structures during winter, resulting in dry skin, itchy eyes, and persistence of static electric charges. Even with saturation (100% relative humidity) outdoors, heating of infiltrated outside air that comes indoors raises its moisture capacity, which lowers relative humidity and increases evaporation rates from moist surfaces indoors (including human bodies and household plants.)
Similarly, during summer in humid climates a great deal of liquid water condenses from air cooled in air conditioners. Warmer air is cooled below its dew point, and the excess water vapor condenses. This phenomenon is the same as that which causes water droplets to form on the outside of a cup containing an ice-cold drink.
A useful rule of thumb is that the maximum absolute humidity doubles for every 20 °F or 10 °C increase in temperature. Thus, the relative humidity will drop by a factor of 2 for each 20 °F or 10 °C increase in temperature, assuming conservation of absolute moisture. For example, in the range of normal temperatures, air at 68 °F or 20 °C and 50% relative humidity will become saturated if cooled to 50 °F or 10 °C, its dew point, and 41 °F or 5 °C air at 80% relative humidity warmed to 68 °F or 20 °C will have a relative humidity of only 29% and feel dry. By comparison, thermal comfort standard ASHRAE 55 requires systems designed to control humidity to maintain a dew point of 16.8 °C (62.2 °F) though no lower humidity limit is established.
Water vapor is a lighter gas than other gaseous components of air at the same temperature, so humid air will tend to rise by natural convection. This is a mechanism behind thunderstorms and other weather phenomena. Relative humidity is often mentioned in weather forecasts and reports, as it is an indicator of the likelihood of precipitation, dew, or fog. In hot summer weather, it also increases the apparent temperature to humans (and other animals) by hindering the evaporation of perspiration from the skin as the relative humidity rises. This effect is calculated as the heat index or humidex.
Relative Humidity of a gas, at any given temperature, is defined as the percentage ratio of the amount of water vapor present in the gas to the maximum amount of water vapor possible at that same temperature. At temperatures above freezing, water
can exist in only one of two thermodynamically stable states. It can exist in the gaseous form, known as water vapor, or it can condense into a liquid, often referred to as dew. And as might be expected at subzero temperatures, water can exist as either a gas, again known as water vapor, or it can condense in the form of a solid, often referred to as either frost or ice. But contrary to intuition, water at subzero temperature can also exist in a third thermodynamic state, liquid. The subzero liquid state is an achievable metastable state with an energy level between that of the gas and solid. Subzero water in this metastable state is said to be super-cooled. It is most often referred to as super-cooled water, super-cooled dew, or super-cooled liquid, all of which mean the same thing. Water in the super-cooled state is a liquid, but is at a subzero (below freezing) temperature. In the temperature range 0 to -40°C, the super-cooling phenomenon is quite prevalent. At these subzero temperatures, where the possibility of super-cooling exists, Relative Humidity may be computed in either of two distinct methods, termed Standard and WMO.

3.2	ATMOSPHERIC TEMPERATURE
Kinetic theory provides a microscopic explanation of temperature, based on macroscopic systems' being composed of many microscopic particles, such as molecules and ions of various species, the particles of a species being all alike. It explains macroscopic phenomena through the classical mechanics of the microscopic particles. The equipartition theorem of kinetic theory asserts that each classical degree of freedom of a freely moving particle has an average kinetic energy of kBT/2 where kB denotes Boltzmann's constant. The translational motion of the particle has three degrees of freedom, so that, except at very low temperatures where quantum effects predominate, the average translational kinetic energy of a freely moving particle in a system with temperature T will be 3kBT/2. 
It is possible to measure the average kinetic energy of constituent microscopic particles if they are allowed to escape from the bulk of the system. The spectrum of velocities has to be measured, and the average calculated from that. It is not necessarily the case that the particles that escape and are measured have the same velocity distribution as the particles that remain in the bulk of the system, but sometimes a good sample is possible. 
Molecules, such as oxygen (O2), have more degrees of freedom than single spherical atoms: they undergo rotational and vibrational motions as well as translations. Heating results in an increase in temperature due to an increase in the average translational kinetic energy of the molecules. Heating will also cause, through equipartitioning, the energy associated with vibrational and rotational modes to increase. Thus a diatomic gas will require more energy input to increase its temperature by a certain amount, i.e. it will have a greater heat capacity than a monatomic gas. 
The process of cooling involves removing internal energy from a system. When no more energy can be removed, the system is at absolute zero, though this cannot be achieved experimentally. Absolute zero is the null point of the thermodynamic temperature scale, also called absolute temperature. If it were possible to cool a system to absolute zero, all classical motion of its particles would cease and they would be at complete rest in this classical sense. Microscopically in the description of quantum mechanics, however, matter still has zero-point energy even at absolute zero, because of the uncertainty principle. 
Temperature is a measure of a quality of a state of a material. The quality may be regarded as a more abstract entity than any particular temperature scale that measures it, and is called hotness by some writers. The quality of hotness refers to the state of material only in a particular locality, and in general, apart from bodies held in a steady state of thermodynamic equilibrium, hotness varies from place to place. It is not necessarily the case that a material in a particular place is in a state that is steady and nearly homogeneous enough to allow it to have a well-defined hotness or temperature. Hotness may be represented abstractly as a one-dimensional manifold. Every valid temperature scale has its own one-to-one map into the hotness manifold.
When two systems in thermal contact are at the same temperature no heat transfers between them. When a temperature difference does exist heat flows spontaneously from the warmer system to the colder system until they are in thermal equilibrium. Heat transfer occurs by conduction or by thermal radiation.
Experimental physicists, for example Galileo and Newton, found that there are indefinitely many empirical temperature scales. Nevertheless, the zeroth law of thermodynamics says that they all measure the same quality.




CHAPTER FOUR
METHODOLOGY
This research work was carried out at a tropical location (Kwara state polytechnic) in Ilorin, Kwara State. The instruments used for this research are Hydrometer and Temperature. The measurements were taken for a period of two weeks (18th May-1stJune, 2025).The data were recorded at every 30 minutes and were reduced to hourly measurement.
The reduced data (hourly) was plotted against local standard time to show the diurnal variation of the measured data.
4.1 PRE-FIELD EXPERIMENTAL WORK
INSTALLATION OF THE HYDROMETER AND THERMOMETER
I installed hydrometer and thermometer, I follow the instruction below to test the hydrometer and air temperature function
1.  I inserted the battery
2. I connected the hydrometer cable and thermometer to the appropriate connector on the junction box.
3. I checked their altitude usage, to make sure it works perfectly in the location.
4. I mounted it with the hydrometer and thermometer having a solar panel in it.
5. I used an iron rod to mount it, the rod is of 5meter length.
6. I mounted the hydrometer and thermometer which consist of solar panel at the top mounting stage.
7. Then I connected the data WeatherSmart datalogger to O – S.
CHOOSING THE BEST HYDROMETER AND THERMOMETER LOCATION
I used the following guideline to determine the best location for hydrometer and thermometer
1. I installed the hydrometer and thermometer in a location where wind flow is unobstructed by tress and nearby buildings.
2. For the most accurate readings the hydrometer and thermometer should be mounted at least 4 feet (1.2m) above the roof line.
3. I did this by mounting the hydrometer and thermometer on a metal rod of shout 4feet (1.2) above the roof line.
4. I make sure the metal rod is properly grounded.




4.2    Site Description
This research was carried out inside physics laboratory, Kwara State Polytechnic, Ilorin, Kwara, State.
Kwara state polytechnic has been in operation since 1973 with focus on technological and entrepreneurship skills. It is located in Ilorin, the capital of Kwara state. Kwara state polytechnic started with 110 pioneering students and it offer National Diploma and Higher National Diploma in courses at undergraduate levels.
Kwara state polytechnic is a Nigeria Tertiary Institution that was established in 1973 by the military Governor of Kwara state col. (David Bamigboye) after the decision of establishing a polytechnic in Kwara state was announced in 1971.
The latitude of Kwara state is 8.98480N while the longitude is 4.56240E. The latitude and longitude can be mapped to closest address of Kwara, Nigeria.
Kwara state is located in sub-locality, locality, district, Kwara state of Nigeria country (Federal Republic of Nigeria Population census, 2006).  	
4.3 Field Measurements
The hydrometer and thermometerwere mounted. I used measuring tape to measured 5.2m pole above ground levelin Kwara state polytechnic, Ilorin, Kwara State.		
4.4Data logging of the Mean Radiation Fluxes

In this project, the acquisition of the data was achieved by using WeatherSmart datalogger systems (measurement and control module). An RS232 connection to the computer for communication purposes was achieved by using a USB cable. The datalogger is wirelessly connected to all the sensing elements thereby accepting their respective signals. The transducers signals were then sampled, digitized and stored in the internal/expanded memory. The data which were collated in ASCII format were then reduced using a data reduction program, MicroCal Origin 7.1 Version. All the sensors used was sampled every 30 minutes but later reduced to hourly data. The radiation measuring instruments were sampled at 10 Hz, and subsequently averaged to produce hourly data statistics for the surface radiation fluxes. 
4.4.1Pre-processing of the raw data

The data processing and presentation package, MicroCal Origin 7.1 Version has been used for necessary computations and data reduction. After elimination of spurious data values and the data to 30 minutes, data were then reduced to hourly data averages. The data thereafter were imported into the MicroCal origin version 7.1 new worksheet and a graphical presentation of the diurnal variability of the measured parameters was produced.


CHAPTER FIVE	
RESULTS AND DISCUSSION
5.1   DIURNAL VARIATION OF RELATIVE HUMIDITY AND AIR TEMPERATURE
Figure 5.1 - 5.5, shows the diurnal variation of relative humidity and air temperature for day1 to day5.
Figure 5.1 - 5.5 shows diurnal variation of both wind speed and dew point for day 1 to day 5
Figure 5.1
For day 1, the result shows that there was an increase of relative humidity from 12am to 4am (4 hours), after which it remains constant from 4am to 7am (3hours), decreases from 7am to 2pm (7 hours), remain constant from 2pm to 5pm (3 hours), increases from 5pm to 9pm (5 hours), remain constant from 9pm to 10pm (1 hour)  and finally increases from 10pm to 11pm (1 hour). 
For Air temperature, the results show thatthere was aconstant readingfrom 12am to 8am (8 hours) then it increases from 8am to 12pm (4hours), it remains constant from 12pm to 4pm (4 hours)and finally decreases from 4pm to 11pm (7 hours).
Figure 5.2
For day 2, the result shows that there was a constant reading of relative humidityfrom 12am to 1am (1 hour), increases from 1am to 2am (2 hours), remain constant from 2am to 4am (1 hour), decreases from 4am to 5am (1 hour), remain constant from 5am to 7am (2 hours), decreases from 7am to 2pm (7 hours), remain constant from 2pm to 4pm (2 hours) andfinally increases from 4pm to 11pm (7 hours).
For Air temperature, the results show thatthere was aremains constant reading from 12am to 8am (8 hours), increases from 8am to 1pm (5 hours), remain constant from 1pm to 4pm (3 hours) and finally decreases from 4pm to 11pm (7 hours).
Figure 5.3
For day 3, the result shows that there was a constant reading of relative humidityfrom 12am to 1am (1 hour), increases from 1am to 3am (2 hours), remain constant from 3pm to 5am (1 hours), increases from 5am to 6am (1 hour), decreases from 6am to 2pm (8 hours), remain constant from 2pm to 5pm (3 hours) and finally increases from 5pm to 11pm (8 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 2pm (7 hours) and finally decreases from 2pm to 11pm (9 hours).
Figure 5.4
For day 4, the result shows that there was a constant reading of relative humidityfrom 12am to 1am (1 hour), increases from 1am to 3am (2 hours), remain constant from 3pm to 5am (1 hours), decreases from 5am to 2pm (7 hours), remain constant from 2pm to 5pm (3 hours) and finally increases from 5pm to 11pm (6 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 1pm (6 hours) and finally decreases from 1pm to 11pm (10 hours).
Figure 5.5
For day 5, the result shows that there was anincreases of relative humidity from 12am to 2am (2 hours), remain constant from 2am to 7am (5 hours), decreases from 7am to 3pm (8 hours), and finally remain constant from 8pm to 11pm (3 hour). 
For Air temperature, the results show thatthere was aremains constant For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 3pm (8 hours) and finally decreases from 3pm to 11pm (8 hours).













Figure 5.1: A graph showing the diurnal variation of relative humidity and air temperature for day 1.











Figure 5.2: A graph showing the diurnal variation of relative humidity and air temperature for day 2.










Figure 5.3: A graph showing the diurnal variation of relative humidity and air temperature for day 3.









Figure 5.4: A graph showing the diurnal variation of relative humidity and air temperature for day 4.












Figure 5.5: A graph showing the diurnal variation of relative humidity and air temperature for day 5.







Figure 5.6 - 5.10 shows diurnal variation of both relative humidity and air temperature for day 6 to day 10.
Figure 5.6
For day 6, the result shows that there was a constant reading of relative humidityfrom 12am to 1am (1 hour), increases from 1am to 2am (1 hour), decreases  from 2am to 4pm (2 hours) and finally increases from 4pm to 11pm (7 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 2pm (7 hours) remains constant from 2pm to 3pm (1 hours) and finally decreases from 3pm to 11pm (8 hours).
Figure 5.7
For day 7, the result shows that there was anincreases of relative humidityfrom 12am to 4am (4 hours), constant from 4am to 6am (2 hours), increases from 6am to 7am (1 hour), decreases from 7am to 5pm (10 hours), and finally increases from 5pm to 11pm (6 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 1pm (6 hours), remain constant from 1pm to 3pm (2 hours) and finally decreases from 3pm to 11pm (8 hours).
Figure 5.8
For day 8, the result shows that there was a constant reading of relative humidityfrom 12am to 1am (1 hour), increases from 1am to 3am (2 hours), remain constant from 3pm to 5am (1 hours), decreases from 5am to 2pm (7 hours), remain constant from 2pm to 5pm (3 hours) and finally increases from 5pm to 11pm (6 hours).
For Air temperature, the results show thatthere was anincreases readings from 12am to 3am (3 hours), constant reading from 3am to 5am (2 hours), increases from 5am to 6am (1 hour), remain constant from 6am to 7am (1 hour), decreases from 7am to 3pm (8 hours) and finally decreases from 1pm to 11pm (10 hours).

Figure 5.9
For day 9, the result shows that there was a constant reading of relative humidityfrom 12am to 2am (2 hours), increases from 2am to 3am (1 hour), remain constant from 3pm to 6am (3 hours), decreases from 6am to 1pm (7 hours), remain constant from 1pm to 3pm (2 hours), decreases from 3pm to 5pm (2 hours) and finally increases from 5pm to 11pm (6 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 2pm (7 hours) and finally decreases from 2pm to 11pm (9 hours).
Figure 5.10
For day 10, the result shows that there was a constant reading of relative humidityfrom 12am to 2am (2 hours), increases from 2am to 3am (1 hour), remain constant from 3pm to 8am (5 hours), decreases from 8am to 12pm (4 hours), remain constant from 12pm to 4pm (4 hours) and finally increases from 4pm to 11pm (7 hours).
For Air temperature, the results show thatthere was aremains constant readings from 12am to 7am (7 hours), increases from 7am to 3pm (8 hours), remain constant from 3pm to 6pm (3 hours) and finally decreases from 6pm to 11pm (5 hours).















Figure 5.6: A graph showing the diurnal variation of relative humidity and air temperature for day 6.











Figure 5.7: A graph showing the diurnal variation of relative humidity and air temperature for day 7.










Figure 5.8: A graph showing the diurnal variation of relative humidity and air temperature for day 8.











Figure 5.9: A graph showing the diurnal variation of relative humidity and air temperature for day 9.











Figure 5.10: A graph showing the diurnal variation of relative humidity and air temperature for day 10.






CONCLUSIONS
In this project, I am able to observe the characteristics variation of both relative humidity and air temperature in Ilorin, Kwara State. The two main devices used to measure the relative humidity and air temperature are the hydrometer and thermometer.
It has been sufficiently established in this work that a sharp deviation from the point of view of many researchers about the relative humidity and air temperature in Nigeria exists. The mean relative humidity and air temperature of the location in this study can conveniently support the installation of a climatic energy system. This outcome buttresses the fact that working with daily time series data of any meteorological parameter gives more robust results than the average monthly data mostly used.
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