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ABSTRACT: 

The present study was conducted for three successive years in a 

sandy soil of Ismailia Agricultural Research Station (IARS). The 

abscissas of IARS are Latitude 30˚ 3   30    a d  o gitude 3 ˚      0  E 

and its elevation 10.2 meter over the sea level. Three thermal sensors 

were placed in the soil at depths of 0.05m, 0.10m, and 0.30m from the 

soil surface, to study the reflection effects of variations in the temperature 

of air on the variation of temperatures of the soil in the studied depths.  

The readings of air temperature (Air-T) were recorded with rate of 

one reading/hour, While soil temperature (Soil-T), at any soil depth was 

recorded with average of one reading/hour (i.e.24 readings/day). This 

means that, at any year, the recorded readings of (Air-T) or (soil-T) were 

24 x365=8760 readings.  

The monthly averages of soil temperatures of the three depths 

throughout the three years were 13.83, 14.41, 16.67, 20.45, 25.10, 29.37, 

30.29, 30.30, 28.95, 24.40, 19.86 and 15.41°C for month of Jan., Feb., 

March, April, May, Jun., July, Aug., Sept., Oct., Nov., and Dec., 

respectively. The corresponding air temperatures were 13.69, 13.61, 

16.07, 19.41, 23.22, 25.88, 27.78, 27.87, 26.01, 22.85, 18.31, and 14.02°C 

for the same previous months. The minimum air and soil temperatures 

were recorded at Dec., Jan. and Feb. months, while the maximum were 

noticed at July and Aug. months. 

An obvious increase in T-soil of different depths was obtained in 

the second and third year. Temperatures of 0.05m, 0.10m and 0.30m, 

recorded increases of 3.07°C, 2.69°C and 2.83°C at the third year for the 

mentioned depths, respectively in respect to the first year. Whereas, the 

increments in T-air in the second and third year compare with those of the 

first year were 1.17 and 0.37°C, respectively. 

The statistical correlation coefficient and regression equations 

between air temperature and soil temperature of the three depths were 

calculated to study the relationship between air and soil temperatures. The 

threshold value (a) of the regression equation was higher in summer and 

lower in winter months of the three depths. This was due to the higher 

temperature at summer. Moreover, air temperature showed  more rapid 

change than soil temperature. 

The total numbers of temperature readings were 2232 for months, 

Jan.,March, May, July, Aug., Oct., and Dec. while the regression rejected 

unusual numbers were 94, 123, 98, 56, 64, 199 and 146, respectively. It 

was 2016 for Feb. with rejected unusual number of 82.  Also, they were 



El-Raies et al.                                                                                                   88 

Fayoum J. Agric. Res. & Dev., Vol. 28, No.1, January, 2014 

2160 for months April, Jun., Sept. and Nov. with rejected unusual 

numbers of 143, 96, 111, and 103, respectively.  

Generally, the average fit numbers of temperature which used for 

calculating the regression were ranged from 93 to 98% from the total 

number of temperatures, which interpreted the highly significant 

coefficient of these regression equations and reflect the effective effects 

of air temperature on soil temperatures. Thus, soil temperature can be 

predicted, to some extent, using the air temperature and these regression 

equations. Also, the reported regression equations can be used for 
estimating the unrecorded (missing) soil temperatures or another year.  

 

Key words: Air temperature, soil temperature, sandy soil. 
  

INTRODUCTION: 

The thermal regime of the soils is a combined product of energy and 

mass exchange between the atmosphere and the land surface. Soil temperature 

is a sensitive climate indicator and integrator and plays an important role in all 

the physical, biological and microbiological processes occurring in the soil. The 

need to understand the thermal conditions of soils and their relation to the 

environmental conditions have long been a preoccupation of scientists. 

(Sharratt, 1992). 

There are four forms of heat transfer: conduction, where heat is 

transferred through solid material from molecule to molecule; sensible heat 

flux, where warmer air is transferred from one location to another; radiation, 

where heat is transferred as electromagnetic energy without the need for a 

medium; and latent heat flux, where sensible heat is converted to latent heat 

when water vaporizes and converts back to sensible heat when the water 

molecules condense or deposit onto a surface. 

Soil temperature plays an important role in land surface processes, and it 

is critical in energy balance applications such as land surface modeling, 

numerical weather forecasting, and climate prediction (Holmes et al., 2008). It 

is especially true for the soil surface. Accurate prediction of soil surface 

temperature requires a realistic understanding of the soil thermal properties. 

Ghuman and lal (1982) used linear regression analysis to estimate soil 

temperature using daily mean air temperature as the independent variable. In 

estimating the linear regression relationship between N measurements of a 

dependent variable Y and an independent variable X. 

The transfer function was then used in conjunction with the results of 

the spectral analysis to yield a relation for estimating the soil temperature at the 

10-cm depth using the air temperatures as input. The residual variance of this 

estimation was 58.5% less than the residual variance using a linear regression 

equation (Persaud and Chang 1983).  

The air temperature changes rapidly as compared to soil temperature, so 

that coarse correlations exist during these seasons, (Balisky and Burton, 

1993). 
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Soil temperature and air temperature are interrelated and a warming 

world is expected to lead to warmer soils. Soil temperature changes have the 

most noticeable impacts in the permafrost regions at high latitudes, (Kane et 

al., 1991). 
Soil and air temperature are highly correlated in the Mojave Desert 

region. Both of the soil and air temperature were found to be highly correlated 

with elevation and their spatiotemporal variations are highly positively 

correlated (Bai 2009). The soil temperature in the studied region measured of 

50-cm deep, increased at an average rate of 0.79°C per decade, (Bai, et al 

2014). 
The change in air temperature can translates into a change of soil 

temperature through three heat transfer mechanisms: (1) sensible heat flux; (2) 

latent heat flux (cooling the surface by evaporation); and (3) infrared heat flux 

(cooling by emission and warming by absorption), (Seinfeld, 2008). The latent 

heat flux tends to be the dominant term in soil temperature calculations. In 

warm, wet areas, evaporative heat transfer is so effective that the surface 

temperature remains close to the overlying air temperature, and in-surface 

temperature follows that of the troposphere just above the surface. By contrast, 

the daytime surface of the desert soils tends to be much warmer than the 

overlying air, because in the absence of moisture, the relatively inefficient 

sensible and radioactive heat transfer requires a relatively large temperature 

difference to generate the necessary heat flux. 

Mean annual air temperature increased slightly until the 1960s, while 

mean annual soil temperature increased steadily throughout the entire period. 

This leads to the conclusion that changes in air temperature alone cannot 

explain the changes in soil temperatures at this station. Soil temperature 

actually decreased during summer months by up to 4°C, while air temperature 

increased slightly. This cooling in the soil may be explained by changes in 

rainfall and hence soil moisture during summer due to the effect of a soil 

moisture feedback mechanism. While air temperature increased about 4°C to 

6°C during winter, soil temperature increased by up to 9°C, (Zhang, et al 

2001). 

Annual average air and soil temperatures were projected to increase, but 

complex dynamics were projected on a seasonal scale, (Jungqvist, et al 2014) 

The objective of this investigation is to study the variation in air temperature 

and its relation with soil temperature, as well as the role of air temperature in 

prediction the monthly mean soil temperatures. 
 

MATERIALS AND METHODS: 

The  rese t study was co ducted for three successive years i  a sa dy 

soi  of Is ai ia Agricu tura  Research Statio   IARS   Agric  Res   e tra  

 AR    The abscissas of IARS are Latitude 30˚ 3   30    a d  o gitude 3 ˚     

 0  E a d its e evatio   0    eter over the sea level.  Soil properties of IARS 

were reported by El-Raies et al (2013). Three thermal sensors were placed in 

the soil, at depths of 0.05m, 0.10m, and 0.30m from the soil surface, to study 
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the reflection effects of variations in air temperature on the variation of 

temperatures of the soil depths under study. The readings of air temperature 

(Air-T) were recorded with rate of one reading every one hour, While soil 

temperature (Soil-T), at any soil depth, were recorded with average of one 

reading/hour (i.e.24 readings/day). This means that, at any year of study the 

recorded readings of (Air-T) or (soil-T) were 24 x365=8760 readings. 

The relation between the monthly variations and annual variations for 

both air temperatures and soil temperature at the studied depths will be 

statistically analyzed as well as the statistical correlation coefficients and 

regression equations have been managed between air temperature and 

temperature of soil depths using Minitab program (Barbara and Brian, 1994).  
 

RESULTS AND DISCUSSION : 
 The near-surface soil temperature regime is an integrator of all natural 

processes and their interactions at the ground surface and within the soil. 

Essentially, all factors affecting the energy and water exchange between the 

atmosphere and the land surface and within the soil system have an influence 

on the ground thermal regime. 

Data in Table (1) presented the values of the average monthly 

temperatures (T), 
o
C for air and soil depths for the three successive years of 

study. 
Variations in the average of temperatures (T) for air and different soil depths: 

Monthly variations: 

Data in Fig (1) represented the monthly variations in the average of 

temperatures (T),
 o

C
 
for air and soil depths (expresses as the mean of the three 

years of study). 
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Table (1) : The average of monthly temperatures (T), 
o
C for air and soil     depths 

of the three successive years of study. 

Month 

 (M) 
T.air 

(
 o
C) 

T.soil depth(
o
C) 

0.05m 0.10m 0.30m 

First year 

Jan. 13.61 13.23 13.39 13.69 

Feb. 12.84 13.02 13.13 13.31 

March 15.72 15.75 15.82 15.79 

April 18.19 18.79 18.77 19.01 

May 23.24 24.33 24.21 23.92 

June 25.51 26.67 26.82 26.96 

July 27.67 28.53 28.60 28.72 

Aug. 26.56 27.38 27.54 27.29 

Sept. 24.95 25.96 27.07 26.44 

Oct. 23.60 22.40 22.68 23.06 

Nov. 17.60 18.31 18.77 18.93 

Dec. 13.08 13.73 14.22 14.43 

Second year 

Jan. 14.41 12.84 13.20 13.43 

Feb. 14.43 14.41 14.64 14.79 

March 15.99 15.62 15.73 15.77 

April 21.07 20.80 20.49 20.19 

May 23.37 25.27 24.14 23.42 

June 26.10 30.95 29.37 28.45 

July 28.06 29.74 29.46 29.42 

Aug. 29.01 30.82 30.88 30.86 

Sept. 27.00 29.38 29.53 29.76 

Oct. 23.06 25.23 25.72 26.09 

Nov. 19.28 21.62 22.01 22.25 

Dec. 14.83 16.59 17.20 17.61 

Third year 

Jan. 13.06 14.59 14.78 15.29 

Feb. 13.56 15.29 15.33 15.80 

March 16.48 18.55 18.39 18.57 

April 18.98 22.19 21.89 21.97 

May 23.06 27.19 26.84 26.57 

June 26.04 32.30 31.68 31.11 

July 27.63 33.04 32.50 32.54 

Aug. 28.02 32.96 32.33 32.60 

Sept. 26.08 31.32 31.04 31.07 

Oct. 21.89 24.46 24.78 25.19 

Nov. 18.04 18.57 18.88 29.35 

Dec. 14.14 14.55 14.89 15.46 

NOTES: Average of monthly (T) = (Summation of 24 readings/day throughout 

the days of month) / (number of days of month). 
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Fig. (1):The monthly variations in the average of temperatures (T), °C 

(expresses as mean of the three years of study) of  “T-of different soil 

depths”, “T-soil” and “T-air”. 

  These data showed that the monthly average temperatures(°C) of the 

three soil depths (T- soil depths) were 13.83°C, 14.41°C, 16.67°C, 20.45°C, 

25.10°C, 29.37°C, 30.29°C, 30.30°C, 28.95°C, 24.40°C, 19.86°C and 15.41°C 

for month of Jan, Feb, March, April, May, Jun, July, Aug, Sept, Oct, Nov, and 

Dec. respectively. The corresponding values of air temperature were 13.69°C, 

13.61°C, 16.07°C, 19.41°C, 23.22°C, 25.88°C, 27.78°C, 27.87°C, 26.01°C, 

22.85°C, 18.31°C, and 14.02°C for the same previous months, respectively.  

  The maximum monthly average of air and soil temperatures was 

recorded at the summer months of July and Aug.  

In spite of (T-0.3m) showed soft increase than the other two depths in 

the most months of  the year, as illustrated in Fig (1),  the three soil depths 

showed slight differences between their monthly temperatures  and these 

differe ces were T ≤  ° . 
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Fig.(2):The monthly variations in the average of temperatures (T), C of “T-

of different soil depth” and “T-air” for every year of study 

individually. 
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Meanwhile, either the temperature at any studied depth or the mean 

temperature of all depths, i.e. (T-soil), behaved the similar trend with respect to 

their relations with (T-air).  Generally, their values were higher than the values 

of air temperatures (T-air) along the months of the year. On the other hand, the 

differences between (T-soil) and (T-air) were the lowest during the months of 

Jan, Feb and March and the very nearest lowest difference (0.14°C) was 

recorded in the winter month of January. While, the highest differences were 

noticed through the months of June, July and Sept and the highest difference 

(3.49°C) was reported through the summer month of June.   

Data of table (1), illustrated the monthly average temperatures (T) for 

different soil depths" and "T- air" for every studied year individually. However 

Fig (2), generally supported the aforementioned discussed trends. As a general 

trend, temperatures of all depths were higher than the values of air temperatures 

(T-air) along the months at any of the studied year. Also, it is noticed that the 

difference between T-soil, of all depths, and T-air was very low at the first year 

of study and increases gradually in the second and the third years.  

The previous trends may be attributed to rapidly and continuously 

changes in air temperature as compared to the changes of soil temperature, 

which changes usually in a low way. These results were in agreement with 

those of Balisky and Burton, (1993). 

Annual variations: 

Changes in T- soil at various depths and T-air in the studied years 

(Annual variations) were recorded in Fig (3). The results reveal that the 

increments in T-soil of different depths with progresses the years of study were 

more obvious than in T-air. The temperatures of 0.05m, 0.10m and 0.30m, 

compared with (T) of the first year ,  recorded increments of 2.09 °C, 1.78°C 

and 1.71°C at the second year and increments of 3.07°C, 2.69°C and 2.83°C at 

the third year for the mentioned depths, respectively. As for the increment of air 

temperatures, it did not show a certain trend and were less than the increments 

in T- of soil depths. However, the increments in T-air as compared with that of 

the first year were 1.17°C and 0.37 °C for the second and third year, 

respectively. 

Zhang et al (2001) reported that the changes in the mean annual air 

temperature and soil temperature at 40 cm depth were about the same 

magnitude (2.0°C to 2.5°C) over the common period of record, but the patterns 

of change were substantially different. Mean annual air temperature increased 

slightly until the 1960s, while mean annual soil temperature increased steadily 

throughout the entire period. 
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Fig.(3): The annual variations (through the three years of study) in the 

average temperature (T), of air and different soil depths. 

 

This leads to the conclusion that changes in air temperature alone cannot 

explain the changes in soil temperatures at this station. Soil temperature 

actually decreased during summer months by up to 4°C, while air temperature 

increased slightly. 

 

Variations in the average of maximum temperatures (T-max) and inimum 

Temperatures (T-min):  

Monthly variations: 

Maximum temperature (T-max) is considered as the temperature 

recorded at noon, while Minimum temperature (T-min) is the temperature 

which recorded at aurora before day light. 

Data which figured in Fig (4) showed the monthly (T-max), (T-min) and 

the difference between those for air and for different soil depths, along the year. 

As a general trend and at all the months of the year, the differences between T-

max and T-min of (T-air  were higher  average ≈     7
o
C comparison with the 

corres o di g va ues at differe t soi  de ths  which recorded  averages ≈ 7   
 

o
C   ≈ 3  8

 o
C a d  ≈ 0   

o
C for the three studied depths respectively.  
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Fig.( 4 )The monthly variation in the average of max, min and difference 

temperature of the three years 
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Also, it is noticed that the T- ax of air  average ≈3  76
o
C) was higher 

than the T-max of all soil depths. Meanwhile T-max of soil decreased at lower 

layers than at upper layers, where, the average values were 31.45
 o

C, 28.89
 o

C 

and 27.08
 o
C at layers of 0.05m, 0.10m and 0.30m, respectively.  

A contrary trend was noticed with respect to T-min of air and soil 
depths. Where, the T-min of air (Avg.≈  0  8

o
C) was lower than the T-min of 

all soil depths. Meanwhile T-min of soil increased at lower layers than at upper 

layers, where the average values were 14.33
 o

C, 15.61
 o

C and 16.81
 o

C at layers 

of 0.05m,0.10m and 0.30m , respectively.  

Seasonal variations: 

 Seasonal variations in T-max and T-min (presented in Fig (5)), 

supported the previous discussion. The data declared that the highest T-max and 

T-min for air and different soil depths were recorded during summer season and 

their lowest values were recorded at winter season. While those of spring and 

autumn seasons were in between. 

 
Fig.(5):Seasonal variations in (T-max) and (T-min) °C (expresses as mean 

of the three years of study) of different soil depths and air. 

The mean values of T-max for air were 41.12 
o
C, 37.14 

o
C, 36.19 

o
C 

and 28.57 oC at summer, spring, autumn and winter, respectively. While, the 

mean values of T-min for air were 17.73 
o
C, 12.20 

o
C, 8.05 

o
C and 4.34

 o
C for 

the same seasons respectively. However, the mean values of T-max for soil 

depths were 36.65 
o
C, 30.79 

o
C, 29.28 

o
C and 19.74 

o
C at summer, autumn, 

spring and winter, respectively. On the other hand, the mean values of T-min 

for soil depths were 23.32 
o
C, 20.72 

o
C, 12.99 

o
C and 8.69 

o
C at the same 

seasons respectively. 

Statistical relations between (T-air) and T-soil at different depths: 

Statistical relations were submitted on all the data recorded during the 

three years of study. Statistical relations included correlation coefficient and 
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regression equations to insure the effect of air temperature (T-air) on the 

temperature of soil at different depths (T-soil depths).  

Correlation coefficients  

Correlation coefficients between T-air and T-soil depths during the three 

years of study were shown in Table (2) and declared highly correlations 

between T-air and T-soil at all the depths of study i.e., 0.05m, 0.10m and 0.30m 

and along all months during  the three years of study. 
Table(2): Correlation coefficients between air temperature (T-air) and soil 

temperature (T-soil) of the three depths during the three years of study. 

Month T-air 
 T-soil depths  

0.05 m 0.10 m 0.30m 

Jan 

 
T-air 

0.761 

0.000 

0.603 

0.000 

0.180 

0.000 

Corr. 

P-value 

Feb 

 
T-air 

0.823 

0.000 

0.699 

0.000 

0.382 

0.000 

Corr. 

P-value 

Marc 

 
T-air 

0.734 

0.000 

0.544 

0.000 

0.234 

0.000 

Corr. 

P-value 

April 

 
T-air 

0.772 

0.000 

0.630 

0.000 

0.371 

0.000 

Corr. 

P-value 

May 

 
T-air 

0.654 

0.000 

0.464 

0.000 

0.184 

0.000 

Corr. 

P-value 

Jun 

 
T-air 

0.684 

0.000 

0.381 

0.000 

0.145 

0.000 

Corr. 

P-value 

Jan 

 
T-air 

0.761 

0.000 

0.603 

0.000 

0.180 

0.000 

Corr. 

P-value 

July 

 
T-air 

0.636 

0.000 

0.368 

0.000 

0.079 

0.000 

Corr. 

P-value 

Aug 

 
T-air 

0.623 

0.000 

0.426 

0.000 

0.188 

0.000 

Corr. 

P-value 

Sept 

 
T-air 

0.607 

0.000 

0.357 

0.000 

0.213 

0.000 

Corr. 

P-value 

Oct 

 
T-air 

0.567 

0.000 

0.352 

0.000 

0.202 

0.00 

Corr. 

P-value 

Nov 

 
T-air 

0.580 

0.000 

0.395 

0.000 

0.248 

0.000 

Corr. 

P-value 

Dec 

 
T-air 

0.609 

0.000 

0.385 

0.000 

0.258 

0.000 

Corr. 

P-value 

Regression equations  

Fit% of readings of soil temperatures (T-soil) submitted to Regression 

equations 

Soil temperatures (T-soil) at different depths for all months of the three 

years of study were submitted to the statistical analysis of regression where 

different results were obtained from month to another as shown in table (3).  
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Table (3): Total and Fit% of T-soil readings submitted to Regression 

equations of three depths for all months of three years of study. 

Month Soil depth 

Readings of T-soil of three years 

Total 
Unusual soil reading Soil reading Fit 

No % No % 

Jan 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

96 

96 

91 

4.30 

4.3 

4.08 

2136 

2136 

2141 

95.70 

95.70 

95.92 

Average 2232 94 4.20 2138 95.77 

Feb 

 

 

0.05m 

0.10m 

0.30m 

2016 

2016 

2016 

68 

77 

100 

3.37 

3.82 

4.96 

1948 

1939 

1916 

96.63 

96.18 

95.04 

Average 2016 82 4.05 1934 95.95 

March 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

137 

124 

109 

6.14 

5.56 

4.88 

2095 

2108 

2123 

93.86 

94.44 

95.12 

Average 2232 123 5.53 2109 94.48 

April 

 

 

0.05m 

0.10m 

0.30m 

2160 

2160 

2160 

141 

158 

129 

6.53 

7.31 

5.97 

2019 

2002 

2031 

93.47 

92.69 

94.03 

Average 2160 143 6.60 2017 93.40 

May 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

96 

96 

102 

4.30 

4.30 

4.57 

2136 

2136 

2130 

95.70 

95.7 

95.43 

Average 2232 98 4.39 2134 95.61 

Jun 

 

 

0.05m 

0.10m 

0.30m 

2160 

2160 

2160 

103 

87 

99 

4.77 

4.03 

4.58 

2057 

2073 

2061 

95.23 

95.97 

95.42 

Average 2160 96 4.46 2064 95.54 

July 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

73 

57 

37 

3.27 

2.55 

1.66 

2159 

2175 

2195 

96.73 

97.45 

98.34 

Average 2232 56 2.49 2176 97.51 

Aug 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

59 

69 

65 

2.64 

3.09 

2.91 

2173 

2163 

2167 

97.36 

96.91 

97.09 

Average 2232 64 2.88 2168 97.12 

Sept 

 

 

0.05m 

0.10m 

0.30m 

2160 

2160 

2160 

144 

98 

92 

6.67 

4.54 

4.26 

2016 

2062 

2068 

93.33 

95.46 

95.74 

Average 2160 111 5.15 2049 94.85 

Oct 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

106 

83 

108 

4.75 

3.72 

4.84 

2126 

2149 

2124 

95.25 

96.28 

95.16 

Average 2232 199 4.44 2133 95.57 

Nov 

 

 

0.05m 

0.10m 

0.30m 

2160 

2160 

2160 

78 

112 

119 

3.61 

5.19 

5.51 

2082 

2048 

2041 

96.39 

94.81 

94.49 

Average 2160 103 4.77 2057 95.23 

Dec 

 

 

0.05m 

0.10m 

0.30m 

2232 

2232 

2232 

144 

159 

136 

6.45 

7.12 

6.09 

2088 

2073 

2096 

93.55 

92.88 

93.91 

Average 2232 146 6.56 2086 93.44 
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They were 2232 (3 years x31 days/months x24 reading/day=2232) 

number of temperature reading for months  of Jan., March, May, July, Aug., 

Oct., and Dec. While the regression analysis processes rejected the unusual 

numbers of 94, 123, 98, 56, 64, 199 and 146 from the T-soil readings of the 

above-mentioned months, respectively. On Feb. month, the total reading of T-

soil was 2016 (3x28x24=2016), with rejected unusual number of 82. On the 

other hand, there were 2160 (3x30x24=2160) for months of   April, Jun., Sept. 

and Nov. with rejected unusual numbers of 143, 96, 111 and 103 from the T-

soil readings of the above-mentioned months, respectively, respectively.   

Generally, the average fit numbers of temperature used in calculated 

regression were ranged from 93% to 98% of total number of T-soil readings 

used in regression analysis.  

Regression equations between air temperature (x) and soil 

temperatures (Y) at the three depths through the three studied years 

were found in Table (4). Data in this table showed that values of (R
2
) 

for different equations of all the months were significant. 

These equations will be used to predict the monthly mean soil 

temperature (T-soil) at different depths with the help of air temperature (T-air) 

and can also be used for the estimation of missing data. 

Finally, it can be concluded that regression equations between air 

temperature (T-air) and soil temperature (T-soil) at the three depths were highly 

significant, and the air temperature represented the main effect on soil 

temperature while other factors have little effect. 

On the other hand, the threshold values (a) of regression equations of 

different soil depths, as noticed in Fig (6), were higher in summer and lower in 

winter months at the three depths. This leads to a conclusion that when air 

becomes worm the soil temperature increases. Also, the effect of air 

temperature was higher near soil surface and minimized with depth until the 

0.03m depth in this study.  
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Table (4): Regression equations between air temperature (Independent, x) and 

soil temperatures (Dependent, Y) at the three depths, during the three 

years of study. 

Month 
(Y) 

(T-soil) 

(X) 

a  +  b  (T-air) 

No. of 

observations 

No. of 

Fit of soil T 
r P 

Jan 
0.05m 7.41  +  0.449 T-air 2232 2136 0.761 *** 

0.10m 10.5  +  0.242 T-air 2232 2136 0.6.3 *** 

0.30m 13.4  +  0.0525 T-air 2232 2141 0.182 *** 

Feb 
0.05m 6.24  +  0.588 T-air 2016 1948 0.823 *** 

0.10m 9.27  +  0.374 T-air 2016 1939 0.699 *** 

0.30m 12.6  +  0.151 T-air 2016 1916 0.382 *** 

March 
0.05m 8.12  +  0.531 T-air 2232 2095 0.734 *** 

0.10m 12.4  +  0.266 T-air 2232 2108 0.544 *** 

0.30m 15.2  +  0.0941 T-air 2232 2123 0.235 *** 

April 
0.05m 10.8  +  0.504 T-air 2160 2019 0.773 *** 

0.10m 14.5  +  0.305 T-air 2160 2002 0.629 *** 

0.30m 17.4  +  0.153 T-air 2160 2031 0.371 *** 

May 
0.05m 14.7  +  0.469 T-air 2232 2136 0.654 *** 

0.10m 19.6  +  0.234 T-air 2232 2136 0.464 *** 

0.30m 22.8  +  0.0798 T-air 2232 2130 0.184 *** 

Jun 
0.05m 14.2  +  0.611 T-air 2160 2057 0.685 *** 

0.10m 23.4  +  0.228 T-air 2160 2073 0.381 *** 

0.30m 27.0  +  0.0694 T-air 2160 2061 0.145 *** 

July 
0.05m 19.3  +  0.402 T-air 2232 2159 0.636 *** 

0.10m 25.4  +  0.174 T-air 2232 2175 0.367 *** 

0.30m 29.3  +  0.0321 T-air 2232 2195 0.077 *** 

Aug 
0.05m 18.9  +  0.413 T-air 2232 2173 0.623 *** 

0.10m 24.1  +  0.223 T-air 2232 2163 0.425 *** 

0.30m 27.4  +  0.101 T-air 2232 2167 0.187 *** 

Sept 
0.05m 17.7  +  0.429 T-air 2160 2016 0.607 *** 

0.10m 23.7  +  0.199 T-air 2160 2062 0.356 *** 

0.30m 26.2  +  0.109 T-air 2160 2068 0.212 *** 

Oct 
0.05m 15.7  +  0.364 T-air 2232 2126 0.567 *** 

0.10m 19.9  +  0.196 T-air 2232 2149 0.352 *** 

0.30m 22.4  +  0.106 T-air 2232 2124 0.202 *** 

Nov 
0.05m 13.3  +  0.337 T-air 2160 2082 0.581 *** 

0.10m 16.2  +  0.203 T-air 2160 2048 0.395 *** 

0.30m 18.0  +  0.119 T-air 2160 2041 0.249 *** 

Dec 
0.05m 9.84  +  0.365 T-air 2232 2088 0.609 *** 

0.10m 12.7  +  0.192 T-air 2232 2073 0.385 *** 

0.30m 14.1  +  0.125 T-air 2232 2096 0.257 *** 

 

 

http://www.investorwords.com/15835/independent_variable.html
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Fig.(6):Threshold values (a) of regression equations of  different depths of 

soil along the months of the three years of study. 
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نعكاساتها عمى حرارة التربة وفى التنبؤ  بدرجة حرارة  هـواء الجوىدرجة حرارة الفى  التغير اعماق وا 
 مختمفة من التربة فى الإسماعيمية

 

 ومحمد سعيد عواد بوالضيفانا، صلاح السيسى وطارق عبد الرحمن صادق الريس
   مركز البحوث الزراعية - (الجيزة -مصر)والمياه والبيئة  الأراضيمعهد بحوث 

 

، مثكمممممم  هلإسممممممم  ي يحه ثم يممممممح ةمممممم  م  ممممممح   مممممم    هلأثهضمممممم تممممممء هذممممممثهع ىمممممم ه ه   مممممم    مممممم  
° 65شمممممم    خمممممم   مممممم    ״63 ׳68́° 63خممممم   ممممممث   :ه م قمممممم  إ مممممتههي   ىمممممم ه ه   ممممم   ه  ثه يممممممح  

متممممممث0 تممممممء  ضمممممم  همممممم   م  مممممم    ثهثيممممممح   4305شممممممثق ت   يثتسمممممم   مممممم  سمممممم   ه   ممممممث  ممممممم  ״83 ׳47
متمممممممثت مممممممم  سممممممم   هلأث   تثهسمممممممح  3063   3043، 3038هث  ثم يمممممممح   ممممممم  ه همممممممح ه مممممممم     ةممممممم 

تمممممحهيث  مممممثهثل ه لأمممممم هع   ممممم  هلأ مممممم   ه سمممممم  يح  كممممم    هلأكهممممممث  مممممم  0 تمممممء تسممممممذي   ي  ممممم   تثذمممممم   
 أيضممم  سممممذ    مممثهثل ه تث ممممح   مممت أة  ممممم   مت سممم  قممممثهعل كممم  سمممم  ح  ىمممم ه كممم  سمممم  ح   ه لأمممم هع مممثهثل 

قثهعل/سمممممممم حت0 تممممممممء  ممممممممم   93:;=57×698   لأمممممممم هع ه  ه تث ممممممممح ه سمممممممم  يحيع مممممممم  ه  قممممممممثهعه   ممممممممثهثل ه
  ي   ثهثل ه لأ هع  ك  م   ثهثل ه تث ح ة  ك   م 0     تهث ك       ثت    ئيح   تثهسح إ

، 6;460مت سمممممم  تثذمممممم    ممممممثهثل ه تث ممممممح ةمممممم  ه ممممممه   ه ممممممم   خمممممم   همممممم   سمممممم  ه  ك  مممممم  
47074 ،4909: ،53078 ،58043 ،5<06: ،6305< ،63063 ،5;0<8 ،57073 ،
   مممممممممم   رشمممممممممملأث  ي مممممممممم يث، ة ثهيممممممممممث، ممممممممممم ث ، ه ثيمممممممممم ، ممممممممممم ي ، ي  يمممممممممم ، ي  يمممممممممم ، ° ء48074، 9;0>4

هغسمممممم  ، سمممممم تم ث، هكتمممممم  ث،  مممممم ةم ث   تيسممممممم ث   مممممم  ه تمممممم ه  0 هممممممم   مممممم  مت سمممممم  تثذمممممم    ممممممثهثل 
، ;:5:0، ;;580، 56055، 074>4، :4903، 46094، >4609ه لأمممممممممممممممممممممممممممم هع ة ممممممممممممممممممممممممممممت ك  مممممممممممممممممممممممممممم  

 رشمممممممممممملأث ه سمممممممممممم     كثىمممممممممممم    مممممممممممم  ه تمممممممممممم ه  0  أ  ° ء47035، 064;4 ،8;550، 59034، :;5:0
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هقمممم  تثذممممح  ممممثهثل تث ممممح  ىمممم هع ك  مممم  ةمممم  هشمممملأث تيسممممم ث، ي مممم يث  ة ثهيممممث  ه  مممم  تثذممممح  ممممثهثل  ك  مممم  
 ة  ي  ي    هغس  0

هت  مت سممممممم  تثذممممممم    مممممممثهثل ه تث مممممممح ةممممممم  ه عممممممم ء ه ه  ممممممم  م  ث مممممممح    عممممممم ء هلأ   خممممممم       مممممممت 
قممممت  ممممثهثل ه لأممم هع ة ممممت تخت ممم  مممم   مممم ء لأخمممث   كممم  ه مت سمممم  ه عممم ء  ه مممه   ه مممم  0 هممممم   ممم  تثذممم  

 0تثذح مئ يح م  ث ح    ع ء هلأ    :306، :404ه تهت ة  ه ع ء ه ه     ه ه     م تهث 
ةممممممممح  ه ذمممممممم ع ه م  مممممممم ا  أت كمممممممم      يمممممممم  ةمممممممم  هشمممممممملأث ه  ممممممممي     ه   ممممممممتهثةمممممممم  معمممممممم ت   

تغيممممث ه سممممثيعح ةمممم  تثذمممم    ممممثهثل ه لأمممم هع ممممم خس  ةمممم  هشمممملأث ه شممممت ع  ر ممممم   ه ه هممممح    مممم  ثهذمممم    
 م  ه  ي  ه   ه شت ع  عك  م  ى    ت  ة  ه تث ح0

ةمممممم   5565 مممممتت مذمممممم ا قمممممثهعه  تثذممممم   ه  مممممثهثل خمممممم   شممممملأث ةممممم  ه مممممه   سممممم  ه  ىممممم  
ةمممم   5349أة ممممم  أشمممملأث ي مممم يث، ممممم ث ، ممممم ي ، ي  يمممم ، هغسمممم  ، ه كتمممم  ث، تيسممممم ث،  ي ممممم  ك  مممم  

أة مممممم  أشممممملأث ه ثيممممم ، ي  يممممم ، سممممم تم ث،  ممممم ةم ث0    مممممس    مممممم   ةممممم  5493هشممممملأث ة ثهيمممممث،   هيضممممم  
% ممممممم  هذممممممم    أ ممممممتهت ;>ه مممممم   6>ةممممممح   ممممممتت ه  ممممممثهعه  ه م  سمممممم    معمممممم ت   ه م   ممممممح ىمممممم  ممممممم  

 ممممثهثل ه لأمممم هع   ه سعمممم   تممممحهيثه  مممممتة  ه   ممممتهث،    مممم  يسسممممث هثتسمممم ا مع  يممممح مع ممممم   ه  ممممثهعه  ه ك يممممح
      ثهثل ه تث ح0

معممممممممم ت   ه شممممممممملأثيح  مممممممممتثذ    مممممممممثهثل ه لأممممممممم هع ه ذممممممممم ة    سمممممممممتختهء   معثةمممممممممح ه مت سممممممممم      
  ممممممتثذ    ممممممثهثل   مت سمممممم    ه شمممممملأثيح مكمممممم  ه ت  ممممممح ي -   ممممممت ك يممممممث -ه مممممم هثتل ةمممممم  ه   مممممم   ه   ممممممتهث

 مممممء تسمممممذ   تممممم ت مممممتيث ه  ممممميء ه  ت ممممم  ه معممممم ت   ةممممم    سمممممتختهء كممممم    يمكممممم   ، ه تث مممممحإ مممممم   مخت سمممممح 
  ه مس  تلت م  تثذ    ثهثل ه تث ح ه  هلأ  هء ه ت   ء ي كث ةيلأ  تثذ    ثهثل ه تث ح0

 

  

 

 


