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1.0 INTRODUCTION.

Water balance is the amount of water lost through evaporation and transpiration Evaporation is the lost of water in the soil by heat and TRANSPIRATION is the lost of water by plant through their leaves.

The combine amount of water lost through evaporation and transpiration is called evapotranspiration. Higher rate of evaporation occurs when water is always available in the soil and is called POTENTIAL EVAPOTRANSPIRATION.  The amount of water stored in the soil can be determined by conducting a water  balance. The two main index used in the modelling of water balance is the amount of  total rainfall per day for each month and the amount of water needed by the soil for  evapotranspiration. The level of water in the soil can affect living organism in the soil. 

This can cause their death, over population and even underpopulation. Organisms which cause plant growth can also be washed away by erosion. Water balance studies is very important because it can be applied in farming activities for a good yield and for checking erosion.

FACTORS THAT AFFECT AMOUNT OF WATER IN THE SOIL.

There are several factors that affect the amount of water in the soil. These include;

1. Temperature: The degree of coldness or hotness of a day. This brings about evaporation i.e. lost of water.

2. The duration of sunshine: This is number of hours the sun takes to set down. It also brings about evaporation.

3. Precipitaon: This is the amount of extra water available in the soil.  

2.0 PURPOSE OF STUDYING WATER BALANCE.

1. To know when a plant will grow well.

2. When a plant will be under stress due to luck of water. 

3. To also check erosion to know when and where it will occur and how to prevent it.

3.0 RESEARCH METHOD:

GLOBE protocols that were used to perform this research was collected from Kintampo Secondary School ATM-1, specifically temperature and rainfall. Students of the school collected the data and covered the period between, January, 2002 to December, 2002.

Total rainfalls were obtained by the summation of rainfall values in mm at the end of  each month. Water Needed for evapotranspiration was obtained by calculating the monthly heat 

indexes for each month, which was used to get the annual heat index. The annual heat index together with the monthly temperature was also used to determine the  Unadjusted evapotranspiration. Taking into consideration the longitude of the site,  Water Needed was finally calculated.  

3.1 School Location

The sites where the data were collected are located as follows.

Rainfall Site: Latitude: 8.0670N




Longitude: -1.7230W




Elevation: 218.1m

Temperature site : SAME AS ABOVE
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5.0 DATA ANALYSIS

In January, and February there was no rainfall. Water needed for evapotranspiration  were therefore not available. Hence, there was shortage of water in these two months. The amount of rainfall in March thus, 51.6 mm was less than water need for  evapotranspiration, hence extra water of 72.4 mm which was not available was  needed to make up the water balance for water needed.

In April, the amount of rainfall recorded was136.8 mm which was found to be greater than the amount of water needed for evapotranspiration, which was 116 mm. So there  was extra water and water for storage as well. Here, water needed was less than the amount of rainfall, so water lost through evapotranspiration was equal to amount of  water needed. Therefore, by the end of April, the soil had stored an amount of 20.8 mm of water.

In May, water needed i.e. 123 mm was greater than the amount of rainfall  which was 108.6 mm. So extra water of 14.4 mm was needed to make up the balance. This amount was drawn from the previous month's store of 20.8 mm leaving 6.4 mm still in store. Actual evapotranspiration was therefore equal to the precipitation plus extra water needed.  

In June, amount of rainfall i.e. 156.7 mm was greater than water needed for evapotranspiration, hence there was extra water of 28.7 mm for storage. This amount was added to the previous monthly store of 6.4 mm. At the end of June therefore, the amount of water stored in the soil was 35.1 mm. Actual evapotranspiration was therefore equal to water needed.

In July, August, September and October, the amount of rainfall exceeded  water needed for evapotranspiration. With water stored in June, water for storage in these months were greater than the holding capacity of the soil. Therefore, the extra  water above the soil's holding capacity in all these months were washed away as run off. The runoff for July, August, September and October were 40.9, 43.8, 146.1, 113.9 mm respectively. Careful observation made it clear that, September had the greatest runoff. Hence it can be hypothesised that, September was an erosion prone month in  the year, 2003. In all these months, actual evapotranspiration was equal to the water needed.

In November, the amount of rainfall recorded was 31.5 mm and was less than water needed for evapotranspiration that is, 96 mm. Extra water of 64.5 mm was therefore needed to balance the effect. This amount was drawn from October's store of 100 mm leaving 35.5 mm still in storage. Actual evapotranspiration was equal to precipitation  plus extra water needed.

Finally in December, the amount of rainfall, was less than water needed for evapotranspiration. Water was drawn from the previous month's store to make up the balance. The amount of water drawn was not enough for the balance hence there was still water needed. This amount of 5.7 mm was not available hence December was in  water shortage. 

In, January, and February , there was water shortage probably due to the dry windy condition that this part of the country experiences around this time of the year. Water  therefore is not always available in the soil around this time of the year. The soil is therefore very dry and rate of evaporation and transpiration is very high. Although in March there was rainfall, still the amount of rainfall  was not enough to balance the fast rate of evaporation and transpiration. This may due to the presence of  windy  but less condition  by that time  of the year.  Increased levels of rainfall in April through May to October, resulted in gradual  increase in the storage level of water in soil, with July, August and September, reporting heavy runoffs. This is all because around this time of the year a lot of  clouds gather in the sky and since % cloud cover has a positive correlation with  rainfall, therefore the rainfall level increase hence offsetting the effect of 

evaporation and transpiration. Temperature values around this time of the year are  also expected to be low hence reducing the amount of water needed for  evapotranspiration. The duration of sunshine is also another factor that might have  reduced the amount of water needed hence a lot of water in storage.

The shortage of water in December, was as result of less rainfall in that month and  also less water in store for the previous month. Also, December, is the period of the  inception of the harmattan around this part of the country. Wind movement is very fast and this increase rate of evaporation and transpiration hence, increasing the amount of water needed. 

6.0 CONCLUSION

From the above analysis it can be concluded that:

1. The shortage of water in the soil does not necessary mean that there is no water in the soil at all.

2. Heavy rainfall in a given month does not mean that the soil will store more water. It depends on the amount of water already available in the soil from a previous month's store.

3. December, January, February and March were

found to be months in which plants are likely to be under stress because there was luck of water in these months. 

4. July, August, September and October are months which are likely to be erosion prone due to the fact that a lot of Runoffs, which may be responsible for erosion, occurred in these months. September had the highest runoff.

5. For the year under investigation i.e. 2002 green up started in April since at the end of this month water was in store for the first time since the year began in the soil.
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Sheet1

				Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec

		Precipitation		0		0		51.6		136.6		108.6		156.7		233.8		167.8		270.1		233.9		31.5		12.8

		Water Needed		189		105		124		116		123		128		128		124		124		120		96		54

		Actual Evapotranspiration		0		0		0		116		123		128		128		124		120		96		48		0
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		WATER BALANCE TABLE

		MONTHS		JANUARY		FEBRUARY		MARCH		APRIL		MAY		JUNE		JULY		AUGUST		SEPTEMBER		OCTOBER		NOVEMBER		DECEMBER

		PRECIPITATION (MM)		0		0		51.6		136.8		108.6		156.7		233.8		167.8		270.1		233.9		31.5		12.8

		WATER NEEDED(MM)		189		105		124		116		123		128		128		124		124		120		96		54

		EXTRA WATER								21				29		106		44		146		114		114

		EXTRAWATER NEEDED						72				14														41.2

		WATER IN STORAGE								21		6		35		100		100		100		100		36

		WATER SHORTAGE		189		105		52																		5.7

		RUN OFF														41		44		146		114

		ACTUAL EVAPOTRANSPIRATION								116		123		128		128		124		120		96		48

		TEMPERATURE (Tavg)		29		30		31		28		23		22		23		22		23		24		25		23
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