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ABSTRACT

Relative humidity, temperature and atmospheric quies measurements at llorin in North central Nageri
(Latitude 08.28N and Longitude 04.3E) for year 2004 were carried out and analyzeceims of their
diurnal variability with respect to the highest meand lowest values of the parameters. The data wer
collected at a minute interval each day throughbatyear under study. The result obtained showed th
highest temperature, relative humidity and pressiithe year to be 39.28day 137, 108.7% day 300, and
979mm Hg day 155 respectively while the lowest galare 12.4t day 22, 6.73% day 283 and 963mm
Hg day 87 for temperature, relative humidity anessure respectively. The diurnal plots showed a
significant fluctuation from the beginning of theay to the 55th day of the year and an obviouspatb

the end of the year for the three parameters ustlely. The highest temperature occurs on may 17th,
which marks the dry season while the highest rgdatiumidity and pressure occurs on October 27th and
June 4th respectively which are days within thewyranonths. The lowest temperature was noticed on
January 22nd this falls within the harmattan monthidle the lowest relative humidity and pressuraeve
noticed on October 10th and March 28th which arethmin the rainy and dry season respectively.
Keywords. Relative humidity, variability, temperature andgsere

INTRODUCTION

The study of some metrological parameters suclempdrature, pressure and relative humidity play an
important role in understanding the earth, its ajpiere, weather and climatic variation and thersola
energy available on the earth surface. Relativeidiityris the ratio of the actual vapour pressuravafer in

the air to that in air saturated with water vapdiumidity is the amount of water vapour in air (esnd
Green 1997). Atmospheric water vapour is an imporactor in weather forecast because it regulaibes
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temperature by absorbing thermal radiation from ghe and the earth. In addition, water vapour & th
ultimate source of all form of condensation anccyi¢ation. Water vapour enters the atmosphere gilgn

by evaporation of water from the earth’s surfacghldand and sea surface. The water vapour coofehe
atmosphere varies from place to place and from timéme because the humidity capacity of air is
determined by temperature. The water vapour densigpsolute humidity is given as

pw = 216.7e/T 1)

where T is absolute temperature in Kelvin and waser vapour pressure in hpa. The relationship éetw
water vapour pressure in equation (1) and reldtiwreidity H is given as

e = He/100 (2
where
e = a exp[bt/t+c] 3)

& is saturation vapour pressure in hpa at temperatucentigrade and the coefficients a = 6.112%, b
17.502 and ¢ = 240.97 (valid between 20 t8c5@0ith an accuracy of 0.2%) (CCIR, now ITU-R, 1992
Low temperatures, high relative humidity and inseghwater vapour pressure account for high valéies o
water vapour density and water vapour content,|@ifijhby et al; 2008).

The present study investigate some metrologicarmaters ( relative humidity, temperature and pre3su
at llorin north central Nigeria for the year 200&hwva view to obtaining information on their retatship
and compare the value of these parameter to thoee obtained at Jimeta-yola by Zemba (2006) in
northeastern part of the country and that obtaatedturu by Chiemeka (2008) in the eastern pathef
country.

MATERIALSAND MEASUREMENT PROCEDURE

Measurements of relative humidity, temperature anaospheric pressure were carried out at Univeddity
llorin in the Department of Physics, North centdidieria for the year, 2004.These data were obtalyea
combined temperature, relative humidity and pressensor. The sensor contains a beta therm 100KA61
thermistor and a vaisala capacitive relative hutpidiensor. The output signals from the sensor are
converted from millivolts to their respective unifBhe instruments are connected to a data loggsr th
record data for eleven days after which the datiignloaded to the computer for analysis. The imséant
produces 1440 records daily. The measured dataswbpected to quality control check for incorrect
measurements.

RESULTSAND DISCUSSION

Figures 1, 2 and 3 show the diurnal plots of presstelative humidity and temperature respectivEhe
plots showa significant fluctuation from the beginning of theay to the 55th day of the year for the three
parameters under study. This may be attributed ifierent seasons (dry and harmatan season) we
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experience between January and February of eaclinyfee country.

From the 55th day there is a rise in temperatui tae relative humidity but a drop in atmospheric
pressure to the 85th day of the year. This is #rod when the rain has just started, the amoumtiof
obtained in this period is not enough to drop ajphesictemperature butit increases the amount of water
vapour in the atmosphere and so the relative htynidigradual decrease in temperature is noticethfr
the 85th to the 200th day but during this periog tblative humidity maintain a value close to sation
(100%) while the pressure increased steadily. T$iattributed to the rainy season which increabes t
amount of water in the atmosphere to a saturatgmt @nd in addition increases the atmosphericspires
An increase in temperature is noticed from the RQRty to 320th day while the relative humidityll sti
maintain high value close to saturation but thesguee drops steadily. This is the period when #ireis at

its peak, the increase in temperature despitedimeis due to the high atmospheric vapour thatstiie
temperature. From 320th day there is a gradualkdserof temperature and relative humidity but eviris
pressure to the rest of the year. This is the haamaeason when the dry intercontinental wind ftom
savanna blow to decrease the temperature andeslsce the water vapour of the atmosphere.

The mean monthly variations in relative humidigmtperature and atmospheric pressure for the maiiths
February, March and July are as shown in Table 1

Table 1 shows that temperature relates inverselyelative humidity and the atmospheric pressurthén
months of February and July, while in March whea temperature is relatively high an average redativ
humidity and pressure is noticed. The month of halye the highest mean relative humidity of 90.49 t
may be as a result of intense precipitation thabkits the atmosphere with excess and constantysofpp
water vapour. An average relative humidity of 55.8%bserved despite the relative high temperature
March this may be due to the dryness of the setdsinis known for its pronounced reduction in ralhf
rates and low relative humidity. The month of Feliyuhave the lowest relative humidity this may beaa
result of dry harmattan that is characterized Ijuat-laden northeasterly trade wind that travemses
southwest direction from the Sahara into the wégtfaca. This work was further related to similaork
done in Adamawa State of Nigeria by zemba (200@) tat carried out in Abia State of Nigeria by
Chiemeka (2008). A comparison of the relative hutyidbtained by Chiemeka (2008), Zemba (2006) in
Doubeli, Jimeta- Yola and that of table 1 showt thare is a gradual increase of relative humititthe
harmattan season from the North (Adamawa) with nrekative humidity of 33 through the North Central
(llorin) with 46.6 to the South (East) with 52. $hiould be attributed to the dust-laden Northegtesde
wind that traverses in a Southwest directfoom the Sahara into the West African sidgion which is
dryer in the Northern part than in the southerrt pathe country. The dry months also reveal a gahd
increase of relative humidity from the North to tBeuth. The wet months show a general increase of
relative humidity in the three regions with theliggt at llorin. The high relative humidity at llerduring
the wet season may be attributed to fact thatdha tmay be at the peak of its rainy season thameste
two locations. Kiehl and Kelvin (1997) and oyedir@inal (2001) in their work show the same pattefrn o
relationship existing among different seasons. Télative humidity are low in harmattan season but
increases in dry season, while in wet seasonsaieeglose to saturation.
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CONCLUSION

Measurements and analysis of relative humiditpperature and atmospheric pressure were carriedtout
University of llorin in the Department of Physiddporth Central Nigeria for the year, 2004.The regdin
were taken at a minute interval daily for the ye#@ne important dedtion is that daily
average temperature varies inversely to that ofeteive humidity(Figure 2 and 3).This is why dwgithe
rainy season when low temperature was recordedtarblative humidity was noticed while the pressare
proportional to the temperature (Figure 1 and B3)iswas demonstrated during the dry season when one
observed a rise in temperature and pressure camtiyrrBut during the rainy season the temperadvops
and the pressure increases.
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Table 1: Mean monthly variations in relative hurjdtemperature and atmospheric pressure.

Months Mean Temperatur&) | Mean Relativg Mean  Atmospherig

Humidity (%) Pressure (mmHg)
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January 26.3 49.2 969.5
February 28.2 46.6 970.1
March 28.7 55.0 968.9
April 27.2 77.4 969.1
May 26.1 84.6 971.0
June 24.7 87.9 973.4
July 23.9 90.4 972.4
August 23.7 89.5 973.0
September | 24.7 90.6 971.9
October 254 87.3 971.1
November | 26.1 77.2 970.6
December | 26.2 62.4 970.3
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Fig 1: Mean diurnal plot of Pressure
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Fig 2: Mean diurnal plot of Relative humidity
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Fig 3: Mean diurnal plot of Temperature
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