WHAT IS THE EFFECT OF RAINFALL ON SOIL MOISTURE?

By: Gloria Asante-A General Science Student- Kintampo Secondary School, Kintampo, Ghana.

1.0 INTRODUCTION.

Measurements are taken all over the world on rainfall and soil moisture. In this research it would be clear whether rainfall has got any effect on soil moisture. Soil moisture is the amount of water content in the soil. There are several ways of measuring soil moisture. These are the star and transect pattern. In the collection of  the star pattern, 6 containers are needed. Measurement is taken in a star shaped pattern  where samples are collected each time at different locations on the star. Soil moisture samples are collected from a depth of 0-5 cm and at a dept of 10 cm. In the collection  of the transect pattern, 13 container are needed. Soil samples are collected from a  depth of 5 cm.  10 samples are collected along the transect and one triplicate sample within the first sample or last sample at 25 cm. Transect for soil moisture has a total length of 50 meters and 25 cm offset and it is done 12 times a year. 

Precipitation refers all liquid or solid water that falls from the atmosphere and reaches the earth surface. There are two forms of precipitation i.e. liquid and solid precipitation Solid precipitation measurement is not done in Ghana because it is not experienced. Liquid precipitation includes rainfall and drizzle. Rainfall is depth of water that cross a horizontal surface over a given period of time. Rain is formed when clouds join together to produce light drops of water known as raindrops. WHEN the rain drops become more in the sky, they eventually falls as drizzles. When a great cloud develops it result in a heavy raindrops known as rainfalls.

2.0 PURPOSE OF THE STUDY

There are a lot of theories on soil moisture and the depth rainwater penetrates the soil. The purpose this project work therefore is to find out whether;

· higher amounts of rainfall results in higher amount of soil water content.

-     high rainfall months have the same soil moisture content.

· there are specific months good for farmers to till the land for growth of  

· plants  and if there are such months, what percentage of water is present in these 

     months.

3.0 RESEARCH METHOD.
The Research question was answered by putting together data collected by GLOBE 

students in Kintampo Secondary School, myself included.

 The data collected were Monthly average soil moisture and monthly total rainfall at the GLOBE ATM site one. The data for the school covered a period of 1st January, 2002 to 31st December,  2002. 

Total monthly rainfall collected and tabulated and average monthly soil moisture was calculated and tabulated.

2.1 SCHOOL LOCATION

Latitude: 8.0670N

Longitude: -1.7230W

Elevation: 218.1meters.

4.0 DATA SUMMARY

Table: 4.0

TOTAL MONTHLY RAINFALL AND SOIL MOISTURE

	Months
	Total Monthly Rainfall
	% Monthly Average Soil Moisture

	
	
	Depth 5
	Depth 10

	January
	0.0
	1
	3

	February
	0.0
	0
	1

	March
	57.6
	2
	2

	April
	136.2
	6
	8

	May
	108.6
	14
	12

	June
	156.7
	13
	12

	July
	233.8
	7
	9

	August
	167.8
	7
	9

	September
	270.1
	10
	10

	October
	233.9
	13
	13

	November
	31.5
	7
	8

	December
	12.8
	7
	7
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5.0 DATA ANALYSIS

From the summarized data in table 1, and looking at the rainfall values for each  month, table 1 can be grouped into four categories by the following definitions:

a. Months with no rainfall i.e. 0.0 mm

b. Months with little rainfall i.e. <100 mm

c. Months with medium rainfall i.e.  ( 100 mm  ( 200 mm

d. Months with high rainfall i.e.  > 200

Table 5.1

Months with High Rainfall Values and their percentage Soil moisture

	Months
	Rainfall Values (mm)
	% Soil Moisture at Depth 5
	% Soil Moisture at Depth 10

	July
	233.8
	7
	9

	September
	270.1
	10
	10

	October
	233.9
	13
	13


From the above table, it is clear that there is no much difference between % soil  moisture at the  two depth. This is because all the three months have almost the same soil moisture value with July and October recording the same rainfall. Also, although the greatest amount of rainfall was recorded in September, the highest soil moisture was noticed in October, which has a lesser rainfall value comparable. This observation may be  as a result of the fact that less water might have been absorbed by the soil in September although it had the heaviest rainfall.  This situation can occur when the soil had reached its holding capacity in  the previous months. This is verified by performing a water balance at the site. The rate of evaporation and transpiration at the site can also result in to this observations.

Table 5.2
Months with Medium Rainfall Values and  percentage soil moisture

	Months
	Rainfall Values (mm)
	% Soil Moisture at Depth 5
	% Soil Moisture at Depth 10

	April
	136.2
	6
	8
	 

	May
	108.6
	14
	12
	

	June
	156.7
	13
	12
	

	August
	167.8
	7
	9
	


Table 5.2 gives % soil moisture values with medium rainfall, and by observation it is clear that soil moisture at depth 5 and soil moisture at depth 10 had little or no difference. Also there is no clear cut fact to support the wide hold view that soil  moisture at depth 10 is always greater than at depth 5. For instance, although soil moisture at depth 10 in April and August were both high than soil moisture at depth 5, the opposite occurred in May and June. Soil texture is also one of the reasons that affect soil water at different depth. This is because the rate of infiltration of water depends on the texture of the soil. For instance, Sandy Clay Loam will allow more water than a Clay, which is more compacted. Hence the former is expected to have an equal vertical flow of water at the two depths than the latter.

Furthermore, the effect of rainfall, on % soil moisture indicated that, the month with  the heaviest medium rainfall i.e. August, did not produce the highest soil moisture. In fact it was the month with the second least % soil moisture. The two main factors that might resulted into this are 

1. the amount of water stored in the soil and 

2. the rate of evaporation and transpiration

Table 5.3

Months with little rainfall and percentage soil Moisture 

	Months
	Rainfall Values             (mm)
	% Soil Moisture at Depth 5
	% Soil Moisture at Depth 10

	March
	57.6
	2
	2

	November
	31.5
	7
	8

	December
	12.8
	7
	7


The situation observed in table 5.1 and 5.2 could also be seen in table 5.3. That is, % soils 

moisture at depth 5 and depth 10 showed no difference and the amount of rainfall had little effect or no effect on % soil moisture.

Table 5.4: 

Months with no Rainfall and percentage Soil Moisture

	Months
	Rainfall (mm)
	% Soil Moisture at Depth 5
	% Soil Moisture at Depth 10

	January
	0.0
	1
	3

	February
	0.0
	0
	1


From table 5, no rain was recorded in both January and February, and the least percentage soil moisture values were recorded in these two months. This may be as a result of the harmattan around this time of the year.

6.0 CONCLUSION

From the analysis and observations made, the following conclusions could be drawn:

1. Although the presence of water in the soil depends on rainfall, high rainfall values 

do not necessary result in high soil moisture content.

2. There is no much difference between soil moisture at depth 10 and at depth 5 provided the soil has enough water.

3. High rainfall months do not necessary have high soil moisture content due to factors such evaporation and transpiration.

4. Depending on the type of crop that is cultivated by a farmer, and the water dependency of such a crop, farmers could plant in high percentage soil moisture months such as May and  June, medium percentage months such as April, August and November.
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