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ABSTRACT 

  The research was conducted at Ismailia Agricultural Research 

Station, Agric. Res. Central (ARC) to study some of weather phenomena 

in moist air near soil surface. To achieve this goal, the phenomena 

measurements of air temperature (T, 
o
C), vapor pressure (VP, kPa) were 

recorded, which the values of relative humidity (RH %) and saturation 

vapor pressure (SVP, kPa) were calculated, and dew point temperature 

(TDP, 
o
C)  were recorded as well as may calculate from the weather 

station of Ismailia Agric. Res. Station. 

  Air temperature (T, 
o
C) had started to be hot from 7a.m. and 

the peak at 3p.m. This differed from month to another through the average 

day hourly (h), during the twelve months of the year. Meanwhile, along 

the 24 day's hours relative humidity (RH, %) had depressing manner 

opposite to air temperature depressing trend. However, relative humidity 

(RH, %) showed depressing with increasing of air temperature (T, 
o
C).  

  Saturated vapor pressure (SVP, kPa) was high at August and 

low at December, January and February. This trend was related to air 

temperature. Vapor pressure (VP,kPa) were low and the depression more 

or less at 3 p.m. for all months, where at very low at January and February 

and relatively high at July and August.  

  The relations between both air temperature (T, 
o
C) and dew 

point temperature (TDP, 
o
C), along the months of (T- air, 

o
C) values 

were more than the corresponding values of (TDP, 
o
C). The distance 

between the rise in (T, 
o
C) and the depression in (TDP, 

o
C) was as far as 

at ~ 3 p.m. and were more obvious during the months of June, July and 

August. 

The relations between all of SVP (kPa), VP ,(kPa), T-air (
o
C),  RH 

(%) and TDP (
o
C)  can be represented by mathematical formals in five 

equations, where they were (1) polynomial, (2) logarithmic, (3) 

exponential, (4) power and (5) linear. 

  The better relation of the studied weather formula was 

polynomial compared with other equations, whereas the regression 

coefficient  ( r ) for polynomial equation at SVP, VP, T, RH, and TDP 

were 0.83, 0.80, 0.81, 0.77, 0.83, respectively, and the best regression 

coefficient were for SVP and TDP.   
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INTRODUCTION 

 Jon et al. (2014) summarized that; the microclimate is defined as the 

climate near the ground. It consists of the lowest 20 to 30 feet of the 

atmosphere above the soil surface; or anything covering it; and foot or two top 

of soil. The microclimate is best characterized as a region with rapid changes 

in air temperature, wind speed, humidity and/or dew point temperature 

occurring over short distances and/or in short time periods. It is also a region 

of air and surface temperature extremes. Surface characteristics usually 

determine weather conditions in the microclimate, especially when wind speed 

is low. They continued , understanding air temperature (T-air,
 ○

C) inversions 

requires a basic understanding of numerous energy transfers that cause the 

Earth’s surface temperature to increase or decrease and microclimate air and 

soil temperature to change.  

Howard (2016) realized that, the air condensation is the process by 

which water vapor in the air is changed into liquid water. He continued, air 

condensation is crucial to the water cycle because it is responsible for the 

formation of clouds. These clouds perhaps lead to produce precipitation, 

which is the primary route for water to return to the earth's surface within the 

water cycle. Condensation is the opposite of evaporation. In another definition, 

air condensation is the accumulation of water vapor changing to liquid water 

onto a surface.  

Relative humidity can be defined as the ratio between how much water 

vapor is in the air and the maximum amount of water that can be held in the 

air. Vaisala (2013) stated that it is measure as the ratio of the water vapor 

pressure "Pw" to the saturation water vapor pressure "Pws"(over water) at the 

gas temperature: RH = [(Pw) / (Pws)] x100%. The total pressure does not enter 

the definition. Above 100°C the same definition is valid. But as the saturation 

vapor pressure is greater than 1.013 kPa (normal ambient pressure) the RH 

can't reach 100% in an unpressurised system. Below 0°C the definition is also 

valid. Here 100%RH is also impossible because condensation will occur at a 

lower humidity than 100%.  Mark (2005) denoted that, Relative humidity is 

commonly defined in a way, which the ratio of the "actual water vapor 

pressure (e)"  to "the equilibrium vapor pressure over a plane of water (es)" 

(often called the “Saturation  Vapor Pressure”) , RH = 100 x (e / es ). 

All gases can be "forced" to become liquid (condense) by the process 

of cooling.  For conditions on the earth, only one gas can be condensed by 

cooling, water vapor. The temperature at which such condensation would 

occur is called the Dew Point Temperature "TDP". 

 As NML and Arch. (2012), dew is the condensation of water vapor on 

a surface whose temperature is at or below the dew-point of the air.  Dew 

appears as innumerable small water droplets less than a millimeter in diameter. 

The most common natural surface upon which dew forms is vegetation, and in 

https://water.usgs.gov/contact/gsanswers?pemail=hperlman,kimmartz,bdgarner&subject=USGS+Water+Science:&viewnote=If+you+have+a+question+or+comment,+use+this+form+to+contact+me,+Howard+Perlman,+at+USGS.%3Cbr+/%3E&note=Generated+by+gsanswers+feedback+form.
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particular, grass. Dew forms on surfaces that have a reduced temperature by 

radiation cooling to below the dew-point of the air in contact with it. Dew 

point is defined as the temperature at which the air, when cooled, will become 

saturated. Below the dew point, liquid water will begin to condense on solid 

surfaces (such as blades of grass) or around solid particles in the atmosphere 

(such as dust or salt), forming clouds or fog. 

Vaisala (2013) defined "Dew point temperature" (°C or °F) is the 

temperature where condensation begins, or where the relative humidity would 

be 100% if the air was cooled. For example, take a day in late summer when 

the air temperature reaches 18 °C with a dew point of 8 °C. Late in the 

afternoon as the sun sets, the air temperature begins to fall, but the dew point 

remains around 8 °C. However, the air temperature is measured at 1 meter 

above the ground and, under clear skies; the temperature of some objects may 

fall significantly lower, due to loss of heat by radiation. Once the temperature 

of the object has fallen below the dew point, water vapor begins to condense 

on to it in the form of dew.  

Mark (2005) reported that, there is a relationship between the dew 

point and relative humidity. A high relative humidity means that the dew point 

is near the current air temperature. Therefore, a relative humidity of 100% 

indicates that the dew point is equal to the current temperature. The relative 

humidity (RH %) and the dew point temperature (TDP, 
○
C) are two widely 

used indicators of the amount of moisture in air. They decided that, the exact 

conversion from RH to TDP, as well as highly accurate approximations, are 

too complex to be done easily without the help of a calculator or computer. 

However, they found a very simple rule to be quite useful for approximating 

the conversion for moist air (RH > 50%), which does not appear to be widely 

known by the meteorological community: DPT decreases by about 1°C for 

every 5% decrease in RH (starting at DPT = t, the dry-bulb temperature, when 

RH = 100%): RH ≈ 100 – 5(T –TDP) , where T and DPT in degrees Celsius 

(
○
C) and RH is in percent.  

 This work aims to study some weather phenomena in moist air near 

soil surface. The studied phenomena were air temperature (T, 
o
C), vapor 

pressure (VP, kPa), relative humidity (RH %), saturation vapor pressure 

(SVP, kPa), and dew point temperature (TDP, 
o
C).   

MATERIALS AND METHODS 

 The present study was conducted at Ismailia Agriculture Research 

Station (IARS), Agriculture Research Center (ARC). The abscissas of location 

of this study were Latitude 30˚ 35   30˝ N and longitude 32˚ 14   50˝ E. The 

weather equipment is CR10 measurement and control module from 

CAMPBELL SCIENTIFIV INC 1986. The station recorded Tair (
o
C), VP 

(kPa), while RH (%) and SVP (kPa) were calculated manually and TDP (
o
C) 

were recorded as well as may calculate. This search aims to study some of 

http://www.livescience.com/topics/clouds/
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weather phenomena in moist air near a sandy soil of the soil surface of 

(IARS). The following are the equations were considered. 

Equation consideration. 

1) Air temperatures (T, 
o
C) were recorded directly by weather station.  

2) Vapor pressure (VP,ea, kPa) were recorded directly by weather station  

3) Saturation vapor pressure (SVP, ed, kPa) were calculated according to:  

    * Bosen (1960)  

SVP (ea) = 3.38639 [(0.00738T+0.8072)
8
 – 0.000019 (1.8T + 48)+0.001316] 

→E. (1) 

* Tetens (1930) (C.F. Allen.et al , 1998) and Murray (1967) for water 

surface.  

2.
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To calculate the saturation vapor pressure (SVP, kPa) at air temperature (T, 
o
C) as the following:  

3.
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4) Relative humidity (RH %) were calculation according to (FAO 1998) 

   

100)(100)( x
SVP

VP
x

ea

ed
RH 

 )4( E  

5) Dew point temperature (TDP, 
o
C) were calculated according to 

Erpenbeck (1981) 

VP

VP
TDP

ln78.16

ln3.2739.116




          → E. 5 

The formulas of the used mathematically equation: 

1) Polynomial: P(x) = an x
 n

   + an-1 x
 n-1

 + 
……..

 + a2 x
 2
 + a1 x  + a 

 

2) Exponential:   

 

3)  Logarithm:              

 

4) Power:           

 

5) Linear:    

The readings of the values of the studied phenomena had been 

measured by weather station in Ismailia Research Station. They were 

represented the phenomena of Air Temperature (T, 
o
C), Relative Humidity 
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(RH %), Vapor Pressure (VP, kPa), Saturation Vapor Pressure (SVP, kPa), 

and Temperature of Dew Point (TDP,
o
C). While (T,

o
C) and (VP, kPa) were 

measured immediately by the weather station, all of (RH %), (SVP, kPa), and 

(TDP,
o
C) were calculated on the base of some special theoretical 

mathematically considerations (above equations), then exhibited by the same 

station. The readings of the phenomena under study were recorded as an 

average of the 24 hours of the day for the twelve months. 

RESULTS AND DISCUSSION 

(1) Air Temperature (T-air,
 o

C): 
 Fig (1) showed the general trend of increases and decreases of (T-air, 
o
C) during 24 daily hours. Whereas, (T-air, 

o
C) had started to be hot from 7 

a.m., and then continued to increase until its peak at 4 p.m. The values of 

temperature centigrade (
o
C) showed difference between their values during the 

24 daily hours, from month to another through the twelve months. 

Table (1) and Fig (2) explained that the average, minimum and 

maximum of air temperatures (
o
C) along of the months. They were depressed 

beginning from September till the maximum depressed at January. While, they 

were start to increase from May till the maximum in August. 
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Fig (1): Average air temperature (

o
C) values of daily hours (h) average of 

the 12 months. 
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Table (1): Average, minimum and maximum of air temperature (T, °C) 

values for the 12 months. 
Months Tair (

o
C) 

Average Minimum Maximum 

Jun 26.10 19.53 33.65 

Jul 28.06 21.45 35.62 

Aug 29.01 23.29 36.44 

Sep 27.00 20.71 34.21 

Oct 23.06 17.31 29.60 

Nov 19.28 14.76 24.89 

Dec 14.83 10.61 20.00 

Jan 13.06 8.05 19.08 

Feb 13.56 8.65 19.30 

Mar 16.49 11.08 22.56 

Apr 18.99 12.92 25.88 

May 23.06 16.91 30.14 

 

 

 

 

 

 

 

 

 

 

Fig( 2): Average of air-T (
o
C) values of the 24 months. 

 

These trends of T-air (T,°C) can be expressed by using different statically 

mathematically formulas of polynomial formula , which was the best one (r = 

0.818) followed by logarithmic formula (r = 0.694) than those submitted by the 

other formulas , as shown (Table 2). 

Later in the same context, Fig (16) graphically expressed the general 

trends of (Tair oC), throughout all the months of the year, by using the statically 

mathematically formulas of polynomial, logarithmic, exponential, power and 

linear.  

Table(2): Different statistical regression equations and their coefficients 

of (Tair,
o
C).  

T- air (
o
C) 

R
2 

r Equations Statistical equations 

0.664 0.818 Y= 0.2484 X
2
 –  4.2938x + 35.498 Polynomial 

0.486 0.694 Y= - 5.3386 ln(x) + 29.935 Logarithm 

0.388 0.623 Y= 28.034 e
-0.0498x

 Exponential 

0.440 0.663 Y= 30.921 x
-0.2532

 Power 

0.440 0.663 Y= - 1.06646x + 27.963 Linear 
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 (2) Vapour pressure  (VP, kPa):  

 Fig (3) showed that, the vapor pressure (VP,kPa) started to depress 

between 10 a.m., while the highest depression were noticed at 3 p.m. These 

trends were observed in all months of year. Generally, the values of vapor 

pressure (VP,kPa) were very low at January and February and relatively high 

at July and Aug. (Table 3). 
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Fig (3): Average vapor pressure (VP,kPa) values of the 24 daily hours 

along the 12 months. 

 

Table (3): Average, minimum and maximum of air temperature (VP 

,kPa) values for the 12 months.   
Months VP (kPa) 

Average Minimum Maximum 

Jun 1.90 1.54 2.13 

Jul 2.25 1.82 2.47 

Aug 2.54 2.05 2.80 

Sep 2.07 1.74 2.32 

Oct 1.77 1.57 1.95 

Nov 1.56 1.48 1.67 

Dec 1.11 1.04 1.16 

Jan 1.04 0.96 1.17 

Feb 1.03 0.94 1.16 

Mar 1.10 0.93 1.23 

Apr 1.23 1.00 1.40 

May 1.59 1.29 1.80 

 

Fig (4) showed the trend of the average, minimum and maximum of the 

saturated vapor pressure (VP, kPa) along the months. These trends supported 

the general trend through the months of years mentioned above, but all the 

curves of the figure were as nearest as them.  The expression by using the 

polynomial formula for (VP kPa) was the best one (r = 0.802) followed by 

linear formula (r = 0.756) to represent the vapor pressure (VP, kPa) than those 
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preceded by the other formulas, (Table 4) , and the graph will be represented 

later during the discussion of other items. 

 

 

 

 

 

 

 

 

 

 

 
Fig (4): Average vapor pressure (VP, kPa) values of the 12 months. 

 

Table (4) : Different statistical regression equations and their coefficients 

of (VP, kPa). 

 

(3) Saturation Vapor Pressure (SVP, kPa): 

 Fig (5) showed that the saturated vapor pressure (SVP, kPa) started to 

increase at 7 a.m. and then take the increase until reach to the maximum 

increase at 5 p.m. On the other hand, saturated vapor pressure (SVP, kPa) 

were high in August and low in December, January and February. These 

trends were related to air temperature (Table 1).  
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Fig (5): Average SVP  (kPa) values of the 24 daily hours along the 12 months. 

 

VP, kPa 

R
2 

r Equations Statistical equations 

0.643 0.802 Y= 0.0137 X2 –  0.2848x + 2.7084 Polynomial 

0.516 0.719 Y= - 0.4891 ln (x) + 2.4149 Logarithm 

0.537 0.732 Y= 2.3311 e
-0.0651x

 Exponential 

0.512 0.716 Y= 2.5301 x
-0.3033

 Power 

0.557 0.756 Y= - 0.1055x + 2.2924 Linear 
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Table (5) and Fig (6) represented the general trends of the average, minimum and 

maximum of the saturated vapor pressure (SVP, kPa) along the months. 

Table (5) : Average, minimum and maximum saturation of SVP  (kPa) values for 

the 12   months. 
Manths SVP (kPa) 

Average Minimum Maximum 

Jun 3.54 2.29 5.28 

Jul 3.95 2.57 5.86 

Aug 4.14 2.87 6.11 

Sep 3.72 2.46 5.46 

Oct 2.93 1.99 4.21 

Nov 2.30 1.69 3.16 

Dec 1.75 1.41 1.97 

Jan 1.55 1.08 2.21 

Feb 1.62 1.14 2.28 

Mar 1.95 1.34 2.78 

Apr 2.30 1.50 3.38 

May 2.93 1.93 4.31 

 

 

 

 

 

 

 

 

 

 
Fig (6): Average SVP  (kPa) values along the 12 months. 

 
These trends were in coinciding with the trends mentioned above. These trends can be 

expressed by using the polynomial formula for (SVP kPa) was the best one (r = 

0.831) followed by logarithmic formula (r = 0.724) to represent the climate 

parameters with time than those preceded by the other formulas, (Table 6). 

Table (6) : Different statistical regression equations and their coefficients of 

(SVP, kPa). 

 

 

SVP, kPa 

R
2 

R Equations Statistical equations 

0.692 0.831 Y= 0.039 X
2
 –  0.6882x + 5.0854 Polynomial 

0.524 0.724 Y= - 0.9022 ln(x) + 4.225 Logarithm 

0.428 0.654 Y= 3.9175 e
-0.0648x

 Exponential 

0.479 0.692 Y= 4.4338 x
-0.3272

 Power 

0.485 0.696 Y= -  0.1818x + 3.9039 Linear 
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Relations between (T-air, 
o
C), (SVP, kPa) and (VP, kPa): 

 As shown in Fig (7), the values of (SVP, kPa) were more related with (T- 

air, 
o
C) than (VP, kPa). While , (VP, kPa) showed decreasing with increasing (T- 

air, 
o
C) , the curves of (SVP, kPa) had similar trends as the curves of (T- air, 

o
C) and 

their values had been elevated with increasing air temperature. These trends were 

similar along the 24 daily hours for the twelve months. 
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Fig ( 7 ) The relationship between SVP (KPa) and air temperature (T) (

o
C) 
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The general trends of (SVP, kPa), (VP, kPa) in relations with (T- air, 
o
C), 

throughout all the months of the year, were expressed by using the statically 

mathematically formulas of polynomial, logarithmic, power, exponential and 

linear as shown in Fig (8). These trends showed that, the expression by using 

the polynomial formula was the best one to represent the relations of  the 

climate parameters of (SVP, kPa) & (VP, kPa) with (T- air, 
o
C) as than those 

preceded by the other formulas. 
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Fig (8): Tair, VP and SVP with the different equations 
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(4) Relative humidity (RH, %):  
 Relative humidity (RH, %) had a depressing manner oppsite to trends 

of air temperature depressing along the 24 daily hours. Fig (9) showed that, 

(RH, %) started to depress from 7a.m. till the maximum depression at 3p.m. 

through the twelve months. Table (7) and Fig (10) represented the same trend 

for the average, minimum and maximum of (RH, %) through the months. 
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fig (9) : Average of relative humidity (RH, %) values for the 12 months. 

 

Table (7) : (RH, %) values of the 24 daily hours along the 12 months. 
Months RH (%) 

Average Minimum Maximum 

Jun 60.70 30.40 88.18 

Jul 63.50 32.22 92.25 

Aug 67.22 34.15 93.19 

Sep 61.90 33.08 88.35 

Oct 65.57 38.50 88.35 

Nov 70.88 46.79 88.20 

Dec 66.65 47.42 80.41 

Jan 71.36 45.52 88.77 

Feb 68.99 43.48 88.55 

Mar 62.60 35.54 85.19 

Apr 60.42 30.66 85.68 

May 60.36 30.35 86.11 
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Fig (10):  RH, (%) values of the twelve months. 

The general trends (RH,%), throughout all the months, were expressed by 

using the statically mathematically formulas of polynomial, logarithmic, 

power, exponential and linear as shown in Table (8). These trends showed 

that, the expression by using the polynomial formula was the best one (r = 

0771) to represent (RH,%) than those preceded by the other formulas. 

Table (8) : Different statstical regression equations and their coefficients 

of (RH, %). 

 
The relations between air temperature (T, 

o
C) and relative humidity (RH, %): 

 Graphs collected in Fig (11), depicted the relations between air 

temperature (T, 
o
C) and relative humidity (RH, %) along the 24 daily hours for 

the twelve months of the year from June to May.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Relative humidity (%) 

R
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r Equations Statistical equations 

0.594 0.771 Y= - 0.2805 X
2
 –  3.5937x + 56.849 Polynomial 

0.027 0.164 Y= 0.8695 ln(x) + 63.564 Logarithm 

0.003 0.055 Y= 65.305 e
-0.001x

 Exponential 

0.025 0.158 Y= 63.524 x
0.0129

 Power 

0.002 0.045 Y= - 0.0534x + 65.359 Linear 
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Fig ( 11   ): The relations between air temperature (T,
o
C) and relative humidity 

(RH,%) 
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Fig (12): Graphics of different 

regression equations of the T-air (T,
 

o
C) and (RH,%)  as polynomial, 

Logarithmic, Power, exponential, 

Liner regressions and average linear 

trend. 
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Fig (12): Air temperature and relative humidity with the different equations 

 

Generally, Fig (11) showed increasing in air temperatures (T, 
o
C) were always 

accompanied by decreasing in relative humidity (RH, %). The highest 

increasing of (T, 
o
C) accompanied by the lowest decreasing of (RH, %) were 

noticed at 4 p.m. along all the months.  
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The distance between the rise in (T, 
o
C) and the depression in (RH, %) 

was as far as possible during the month of June, whereas it was as close as 

possible (almost non- distance) during the month of January. 

Data of Table (2) and Table (7) supported this trend, whereas the 

highest values of the average, minimum and maximum of air temperature (T, 
o
C) and relative humidity (RH, %) were noticed in August and their lowest 

values were noticed in January. 

  Fig (12) expressed the general trends of both of (T, 
o
C) and (RH, %), 

throughout all the months, by using the statically mathematically formulas of 

polynomial, logarithmic, power, exponential and linear. These trends showed 

that, the expression by using the polynomial formula was the best one to 

represent the two climate parameters than those preceded by the other 

formulas.  

(5) Dew Point Temperature (TDP, 
o
C): 

 The calculated as recorded values of dew point temperature (TDP, 
o
C) 

were as Mark (2005) , who derivate accuracy and a very simple 

approximation equation that allows conversion between the dew point, 

temperature, and relative humidity. This approach is accurate to within about 

±1 °C as long as the relative humidity is above 50%: 

 

 

 

This can be expressed as a simple rule of thumb: "For every 1°C difference in 

the dew point and dry bulb temperatures (T, 
o
C) , the relative humidity (RH , 

%) decreases by 5% , starting with RH = 100% when the dew point (TDP,
 o

C) 

equals the dry bulb temperature." 

 Fig (13) showed the general trends of (TDP, 
o
C) through the 24 daily 

hours along the 12 months. Figure showed a similarity, in the changes of 

(TDP, 
o
C) occurring throughout the 24 daily hours, for any studied month. 

Whereas, the values of (TDP,
 o

C) approximately still constant up to 7 a.m., 

then start to increase until it reaches the highest increase at 11 a.m., and then 

begin to decrease until the maximum deficit at 4 p.m., and then increase again 

until the maximum increase at 11 p.m.  

Also Fig (13) showed that, the highest value of (TDP,
 o

C) - which 

more than 20
o
C- was recorded in August month. While the average values of 

(TDP,
o
C) - which ranged from more than 10

o
C to less than 20

o
C- were 

recorded during the months of May, June , July , September, October and 

November . Whilst, the lowest values of (TDP,
 o

C) - which were less than 

10
o
C- were recorded in the months of December, January, February, March 

and April. 
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Fig (13): Dew point (TDP,

o
C) values of the 24 daily hours average of 12 

months. 
These trends was supported by the data in Table (9) and Fig(14) which depicted that, 

the highest average , minimum and maximum of (TDP,
 o

C) values were noticed in 

August , while their lowest values were recorded in January and February months. 

Table (9) :  Average, minimum and maximum of dew point (TDP, 
o
C) 

values of the 12 months. 
Months TDP (oC) 

Average Minimum Maximum 

Jun 16.45 13.22 18.36 

Jul 19.16 15.69 20.83 

Aug 21.20 17.66 22.91 

Sep 17.83 15.06 19.66 

Oct 15.27 13.36 16.79 

Nov 13.20 12.27 14.20 

Dec 8.13 7.18 8.78 

Jan 7.31 6.20 9.05 

Feb 7.11 5.63 8.96 

Mar 8.08 5.62 9.68 

Apr 9.70 6.66 11.76 

May 13.71 10.47 15.78 
 

 

 

 

 

 

 

 

 

 

 

 

 
Fig (14): The temperature of dew point (TDP, 

o
C) values along the 12 months 
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Table (10) : Different statistical regression equations and their coefficients 

of (TDP ,
0
C). 

TDP (
0
C) 

R
2 

R Equations Statistical equations 

0.692 0.831 Y= 0.1459 X
2
 –  2.91x + 24.107 Polynomial 

0.515 0.717 Y= - 4.7199 ln(x) + 20.958 Logarithm 

0.490 0.700 Y= 20.201 e
-0.0775x

 Exponential 

0.483 0.695 Y= 22.489 x
-0.367

 Power 

0.540 0.735 Y= - 1.0129x + 19.681 Linear 

 

The general trends (TDP, 
o
C), throughout all the months, were expressed by 

using the statically mathematically formulas of polynomial, logarithmic, 

power, exponential and linear as shown in Table (10). These trends showed 

that, the expression by using the polynomial formula was the best one (r = 

0.831) to represent (TDP, 
o
C), followed by linear equation (r = 0.735) than the 

other formulas. These statically mathematically formulas will be display as 

graphically in Fig (16). 

Relations between T-air, (
o
C) and TDP, (

o
C): 

 The relations between dew point (TDP, 
o
C) and air- temperature (T- 

air, 
o
C) through the 24 daily hours along the 12 months were shown in the 

collected curves in Fig (15). Generally, the values of (T- air, 
o
C) were more 

than the corresponding values of (TDP, 
o
C). 

 On the other hand, in any studied month, Fig (15) showed slight 

decreasing in (TDP, 
o
C) up to 7 a.m., and then the decline started to rising 

until it reached to the maximum decline at 2 p.m., then returned to increase 

again until the maximum increases at 8 p.m.  

These daily changes in temperature of dew point (TDP, 
o
C) were 

accompanied by similar changes in (T-air, 
o
C), but with highly increasing in 

(T-air, 
o
C) starting from 7 a.m. up to the more obvious increasing until it to 

the maximum increasing at ~ 3 p.m. , then returned to decrease again until the 

maximum decrease at 10 p.m. The distance between the rise in (T-air, 
o
C) and 

the depression in (TDP, 
o
C) was as far as at ~ 3 p.m. and were more obvious 

during the months of June, July and August. 

 

 

 

 

 

 

 

 

 

 



SOME OF WEATHER PHENOMENA IN THE MOIST AIR…………... 69 

Fayoum J. Agric. Res. & Dev., Vol. 32, No.1, January, 2018 
 

 

Fig (16) expressed the general trends for both of (TDP, 
o
C) and (Tair 

o
C), 

throughout all the months, by using the statically mathematically formulas of 

polynomial, logarithmic, exponential, power and linear. 
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Fig (  15  ): The relations between air temperature (T) (
o
C) and TDP (

o
C ) 
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Fig ( 16):  Different statistical parameters for climatical changes (Tair and TDP) 

 

 



SOME OF WEATHER PHENOMENA IN THE MOIST AIR…………... 71 

Fayoum J. Agric. Res. & Dev., Vol. 32, No.1, January, 2018 
 

Relations between (T- air, 
o
C), (SVP, kPa) (VP, kPa) and (TDP, 

o
C): 

 The previous trend which showed that the highest values of (T-air,
 o

C) 

were noticed in August, while their lowest values were recorded in January 

and February months where they were noticed in the same trend with respect 

to all of (TDP, 
o
C), (SVP, kPa) (VP, kPa) as shown in Fig (17). Also, there 

were noticed that TDP (
o
C) very adjacent to SVP (kPa) and far from Tair (

o
C) 

and VP (kPa).  
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Fig (17): The general trends of (Tair, 

o
C), (TDP,

o
C), (SVP, kPa)  and (VP, 

kPa) for the 12 months. 
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 بعض الظىاهر الجىية المختلفة للهىاء بالقرب مه سطخ التربة فى الإسماعيلية

 سيسى* ودسه على ادمذ طه**صادق الريس*  وطارق عبذ الردمه أبىالضيفان* و صلاح ال

 ِشوض اٌجحٛس اٌضساػ١خ - اٌج١ضح( -*ِؼٙذ ثحٛس الأساظٝ ٚا١ٌّبٖ ٚاٌج١ئخ )ِصش

 ِشوض اٌجحٛس اٌضساػ١خ –اٌذلٝ  -** ِؼٙذ ثحٛس ٚلب٠خ إٌجبربد 

  

ِشوض اٌجحٛس اٌضساػ١خ ،  اٌذساعخ فٟ ِحطخ اٌجحٛس اٌضساػ١خ ثبلإعّبػ١ٍ١خ، ٘زٖ أجش٠ذ 

ٌذساعخ اٌؼلالبد ث١ٓ ثؼط اٌظٛا٘ش اٌج٠ٛخ فٟ اٌٙٛاء اٌشطت ثبٌمشة ِٓ عطح اٌزشثخ. ٌٚزحم١ك ٘زا 

 ,T)اٌٙذف، فإٔٗ رُ  ل١بط دسجخ حشاسح اٌٙٛاء 
o
C)   ٚظغط ثخبس اٌّبء(VP, kPa)  ِٓ اٌّغجٍخ

 (SVP, kPa)اٌجخبس اٌّشجغ  ٚظغط (% RH) ٚحذح الأسصبد  اٌج٠ٛخ ٚرُ حغبة اٌشطٛثخ إٌغج١خ 

 ,TDP)دسجخ حشاسح إٌذٜ   ٚرُ رغج١ً ٠ّٚىٓ ا٠عب حغبة
o
C)   ِٓ لجً ِحطخ ل١بعبد الأحٛاي

 اٌج٠ٛخ اٌزبثؼخ ٌٍّحطخ اٌجحض١خ ثبلإعّبػ١ٍخ.

 ,T)ٚثبٌٕغجخ ٌذسجخ حشاسح اٌٙٛاء  
o
C)   ،أظٙشد ثذا٠خ الإسرفبع اٌغبػخ اٌغبثؼخ صجبحب

غذ رسٚح الإسرفبع ػٕذ اٌغبػخ اٌضبٌضخ ثؼذ اٌظٙش ، ٚلذ إخزٍف ِمذاس ٚأخزد فٝ الإصد٠بد حزٝ ثٍ

( خلاي hٌغبػبد ا١ٌَٛ )الإسرفبع ٚرٛل١زٗ ِٓ شٙش ٢خش ٚلذ إرعح رٌه ِٓ خلاي لشاءاد اٌّزٛعطبد 

عبػخ ١ِٛ٠بح١ش رٕبلصذ  42الاصٕٟ ػشش شٙشا ِحً اٌذساعخ. ٚفٟ اٌٛلذ ٔفغٗ ٚػٍٝ ِذاساٌـ 

 ,T)فٝ عٍٛن ِعبد ٌذسجخ حشاسح اٌٙٛاء   (% RH)اٌشطٛثخ إٌغج١خ 
o
C) . 

ِشرفؼب خلاي شٙش أغغطظ ٚوبْ ِٕخفعب خلاي   (SVP, kPa)ٚوبْ ظغط اٌجخبس اٌّشجغ  

أشٙش د٠غّجش ٠ٕٚب٠ش ٚفجشا٠ش ، ٚوبْ ٘زا الارجبٖ ِشرجطب ثذسجخ حشاسح اٌٙٛاء. وّب أظٙش ظغط ثخبس 

ٕذ اٌغبػخ اٌضبٌضخ  ثؼذ اٌظٙش فٝ ج١ّغ الأشٙش، إٔخفبض ٚلذ وبْ أوضش إٔخفبظب ػ (VP,kPa)اٌّبء 

 وّب أظٙشد إٔخفبظب شذ٠ذا فٟ شٙشٞ ٠ٕب٠ش ٚفجشا٠ش، ٚوبٔذ ِشرفؼخ ٔغج١ب فٟ شٙشٞ ١ٌٛ٠ٛ ٚأغغطظ. 

 ,T)ٚأظٙشد اٌؼلالخ ث١ٓ دسجخ حشاسح اٌٙٛاء 
o
C)  ٜٚدسجخ حشاسح ٔمطخ إٌذ(TDP, 

o
C) ٍٝػ ،

 ,T))ِذٜ أشٙش اٌم١بط أْ ل١ُ 
o
C  ِٓ اٌم١ُ اٌّمبثٍخ ٌـ أوضش(TDP, 

o
C) ٝح١ش وبْ اٌفشق ف .

 ,T))الاسرفبع فٟ دسجخ اٌحشاسح 
o
C  ٜٚالأخفبض فٝ دسجخ حشاسح ٔمطخ إٌذ(TDP, 

o
C)  اثؼذ

ِب٠ّىٓ ػٕذ اٌغبػخ اٌضبٌضخ ِٓ ثؼذ اٌظٙش، ٚوبْ ٘زا الإرجبٖ أوضش ٚظٛحب خلاي أشٙش ١ٔٛ٠ٛ ١ٌٛ٠ٚٛ 

 ٚأغغطظ.

ٚظغط ثخبس  (SVP, kPa)وً ِٓ ظغط ثخبس اٌّبء اٌّشجغ وّب أِىٓ رّض١ً اٌؼلالبد ث١ٓ 

 ,T)ٚدسجخ حشاسح اٌٙٛاء  ,kPa) (VPاٌّبء   
o
C)   ٚاٌشطٛثٗ إٌغج١خ(RH %)  ٚدسجخ حشاسح

 ,TDP)إٌذٜ 
o
C) ( ٝ٘ ِزؼذدح اٌحذٚد، 1ِٓ خلاي اٌص١غ اٌش٠بظ١خ فٟ صٛسح خّظ ِؼبدلاد )

 .( خط5ٗ١( لٜٛ، ٚ)2(  أع١ٗ، )3( ٌٛغبسر١ّٗ، )4)

ٚرج١ٓ أْ أفعً رّض١ً ٌٍؼلالبد الأحصبئ١خ اٌزٝ رُ رطج١مٙب ٌٍصفبد إٌّبخ١خ اٌّذسٚعٗ ٘ٝ  

 ) )ػلالخ اٌج١ًٍِٛٔٛ )ِؼبدٌٗ ِزؼذدح اٌحذٚد( ِمبسٔخ ثبٌّؼبدلاد الأخشٜ. ح١ش أْ افعً ِؼبًِ أٔحذاس 
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