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Title: Meteorological observation of the vertical structure of the 

troposphere. Research, Explanation and conclusions 

 

Abstract 

In our project, we dealt with the radiosonde to see how one can proceed to the weather forecast 

and to study the variation of meteorological parameters against the altitude above sea level in the 

troposphere. At first, we searched online for trusted sources that would help us understand terms 

as the atmospheric pressure, relative humidity, radiosonde, tephigrams etc. We visited the 

Radiosonde department in Cyprus and understood how the radiosonde helps meteorologists 

predict the weather. Finally, through the analysis of the tephigrams we attempted to predict the 

weather situation about a particular area, date and time and explained whether it was a sunny or 

a rainy day. 
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Summary 

Meteorology as a Science is an integral part of people's lives, as people have always tried to understand and 

explain how the universe works and predict various weather phenomena. In our project we decided to study one 

of the layer of gases which surrounds the Earth, the troposphere in particular, and we also studied the 

meteorological phenomena that occur in it. The main reason why we were able to complete this project is that 

both team members have chosen physics as main subject at school and that we are interested in anything related 

to Physics and Science in general. In this project, we dealt with the radiosonde to see how one can proceed to 

the weather forecast and to study the variation of meteorological parameters against the altitude above sea level 

in the troposphere. Initially, we read projects from trusted websites and learnt some important new things such as 

the definition of the radiosonde, troposphere, atmospheric pressure, relative humidity, temperature, tephigram 

and others. We visited the radiosonde station in Cyprus and we watched the procedure of radiosonde . The 

meteorologists there gave us very helpful information in order to get into the subject of the project and to 

understand what is the radiosonde and how it benefits people. We took some black and white printed tephigrams, 

we analyzed them as much as we could and created some graphs of meteorological parameters against the 

altitude above sea level. One of our aims in this project was to study various meteorological phenomena that 

occur in the lower layer of the atmosphere and to compare our results with those reported in other valid online 

projects. Towards the end of our project we have attempted to predict the weather for a specific area on a 

particular date and time by gathering information from the colorful tephigrams we  received electronically from the 

radiosonde Department. Our project was very difficult to be made because of our knowledge and young age. 

However, with hard work and the help of our professor we managed to achieve our goals and we also gained 

knowledge and skills that will be useful in the future for our further studies. 

Through the charts  we created we can understand many things and one can make predictions by using 

radiosonde and other information. Through our tephigrams, we saw that the pressure depends on the altitude 

above sea level, and that the pressure decreases as the altitude increases and this is something we found 

mentioned in trusted online sources. We also noticed that the temperature decreases as the altitude increases. 

But the most important observation is reported almost nowhere in other similar projects. From our graphs, we can 

say that as the altitude increases, so does the air velocity. However, the wind's maximum speed exists 

approximately at the ends of the troposphere at the height of 12,000 meters. We searched to see if our 

observation is noted anywhere online, it is not mentioned and in our opinion it is something that should be studied 

in more detail in order to justify why this happens. We believe that this happens due to the fact that the air dilutes 

much more above the troposphere and thus it cannot have high speed. Finally, through the analysis of the relative 

humidity from the tephigrams we predicted the weather situation about particular areas, dates, times and 

explained whether the days were sunny or rainy. 
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Introduction 

Meteorology is a Science, which focuses on the research of the atmosphere as a whole and the 

phenomena that occur in it. It was named as ''troposphere'' because the phenomena that affect our 

everyday life are those that occur in the lower layer of the atmosphere, which are seen as "tropes", as 

variables of this layer. 

 

As a team, we all have chosen Physics as main subject at school, and the study of any subjects related to 

physics and scientific research always excites us both from the aspect of research and knowledge. We 

decided to deal with this issue so that first of all, we learn more about the subject through the bibliographic 

review and then make our own preparation and move on to our own observations on how the 

meteorological parameters change in the troposphere and how these affect any meteorological phenomena 

as well as the seasons. The whole design and the whole experimental research we have done, was done 

with the help of the Radiosonde Department of the Cyprus Meteorological Service. The importance of our 

research has to do with the fact that through this process we have benefited and learnt how a scientific 

research work directly related to physics is carried out. We have also took measurements from Tephigram 

charts and studied some meteorological parameters in the troposphere, something that seems difficult for 

students of our age. 

 

Through the results of our experimental research we will inform and encourage our classmates and people 

in general to see and try in the future to achieve a great result through their own scientific research. In Part 

I we will refer to the bibliographic review we have done. We will continue with Part B that is our visit to 

Athalassa Radiosonde Station (Department of Meteorology in Cyprus), our experimental study after 

receiving the tephigrams from the station. Through the diagrams, we decided what we had to do in order to 

be able to draw our own conclusions. Finally, in Part C of our research we will present our own results and 

the conclusions drawn from them. We will finish with a summary of our own results and conclusions. 
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Part A: Theoretical review 

1.1. What is Meteorology and what it deals with.  

Nowadays, Meteorology is a very important part of our lives since it is the beginning and the end of our everyday life. 

Meteorology is the science that studies the phenomena of the atmosphere around the earth, by applying the laws of 

physics. In other words, it determines the weather, what causes the changes of the weather, the mechanisms of 

generation, evolution and the development of atmospheric phenomena from the thunder to the seasonal weather 

systems. The significance of the study of the atmosphere has been recognized for hundreds of years. 

1.2. Atmosphere 

Atmosphere is called the gaseous part of the Earth that surrounds it and follows it in all its movements (Kordatos 

2007). Humanity lives and grows at the base of this invisible and odd surrounding. The atmospheric air consists of 

water vapor and generally water in its three natural states (wet, solid, gaseous) and dry nitrogen gas at about 78%, 

oxygen at 21% and various other gases such as Argo, Ar Carbon dioxide (CO2), ozone, methane etc. (Psycha, 2016) 

The temperature diminishes and thus allows the atmosphere to be divided into five characteristic layers (Figure 1, 

Annex 1): the troposphere, the stratosphere, the mesosphere, the thermosphere and the Exosphere. The zones in which 

one layer stops and begins the other is termed tropopause, atopa, and mesopause. 

1.2.1. Troposphere 

What will directly concern us is the lower layer of the atmosphere, the troposphere. Almost any meteorological 

phenomenon occurs in the troposphere. The troposphere extends from the ground to the height of 12 ± 4 km. 

(Katsafados, Mavromatidis, 2015) The temperature in this layer is reduced by an average of 6°C per km. The upper 

limit of the troposphere is called  ''tropopause''. The troposphere is heated by the solar radiation absorbed by the 

surface of the earth and it heats the troposphere. Water vapor, which transports the thermal energy of the earth, creates 

clouds, fog and other watery precipitations such as rain, hail, snow, etc. Some other particles that affect the lower 

layers of the atmosphere are those from the earth such as dust, smoke, pollen from the flowers, and others which come 

from the Universe, such as stardust. 

 

1.3. Meteorological parameters and how their value varies in the troposphere 

In this section we will provide data on the meteorological parameters observed in the troposphere through the 

radiosonde diagrams(Tephigrams). Specifically, in this section we will study the parameters Pressure, temperature and 

velocity of the air, relative humidity and generally anything about water in the atmosphere. 
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1.3.1. Air temperature 

Seeing Figure 2 (Annex 1), we observe that the temperature decreases as the altitude rises in the troposphere. In the 

lower part of the stratosphere, the temperature remains almost constant, but as the altitude increases, the temperature 

rises. In the Mesosphere, it is clear that the temperature is drastically reduced. In the lower part of the thermosphere 

the temperature is constant, but later on the highest points the temperature rises. 

1.3.2. Atmospheric Pressure and its variation against the altitude 

Atmospheric Pressure is the Pressure exerted by atmospheric air on the surface of the various bodies due to the kinetic 

energy of its molecules. Atmospheric Pressure is defined as: P=B/S, where P is Atmospheric Pressure, B is the weight 

of the supernatant air column and S is the unit of surface. Unit of measurement of the Atmospheric Pressure in 

Meteorology is usually the bar but more often the milibar(1bar = 1000mb). Each gaseous mass is cooled when 

Atmospheric Pressure decreases with altitude. During the expansion of the gaseous mass, part of the kinetic energy of 

its molecules is consumed, resulting as a decrease in its temperature (Meteorological Department, 2011). As shown in 

Figure 4 (Annex 1), the Atmospheric Pressure  decreases as the altitude is increased, as it is, with air density also, 

density is decreased as the attitude is increased (Katsafados & Mavromamatides, 2015). 

1.3.3. Water in the Atmosphere (Humidity) 

Humidity is the amount of water vapor present in the air. Water vapor has a relatively important role in weather 

conditions and in general in the climate by participating in the hydrological cycle. The higher the temperature value 

becomes, the more the atmosphere will be saturated with water vapor, because of the intense evaporation. Water vapor 

evaporates, climbs up into the atmosphere, condenses and forms clouds. Water vapor returns to the earth like a wind, 

taking various forms such as snow, hail, rain, etc. The hydrological cycle, although it is presented relatively simple, is 

in fact very complex. There are many factors that interact and affect the operation as a whole. In particular, during a 

rainfall, part of the water evaporates and returns to the atmosphere before it reaches the surface of the soil. 

1.3.4. Air velocity and altitude change 

There are no remarkable references in the bibliography beyond some general conclusions regarding air velocity and 

other tropospheric parameters. To sum up, we can say that some characteristics of the troposphere are:(Psycha, 2016) 

(a) A reduction in the air temperature with the increase of the altitude above sea level. The average lapse rate is at 

6.5 ° C / Km, as mentioned in Section 1.3.1. 

(b) An increase in the wind speed with the increase of the altitude (due to reduction of friction) up to a certain 

limit, with the maximum value of the speed happening approximately at the upper limits of the troposphere. 

(c) Significant water vapor content (especially in its lower layers). 

(d) Remarkable vertical movements of the air. 

(e) Continuous variation of atmospheric phenomena that constitute the whole weather. 
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1.4. Symbolization and mapping of data recordings from meteorological stations 

Dew temperature reflects the amount of humidity in the air. It is the temperature at which the air must be cooled (at 

constant pressure) to make it saturated with saturation. Dew point is the temperature to which air must be cooled to 

become saturated with water vapor. The air is in a saturation state when it contains the maximum amount of water 

vapor at the specific pressure and temperature conditions, i.e. when the air temperature is equal to the dew 

temperature reported in the meteorological observation. 

The average sea level pressure is coded based on the last 3 digits of the record data. In Figure 6 the value 027 

corresponds to a pressure of 1002.7 hPa with the last digit (7) determining the decimal place. Accordingly, recording 

827 at the station position corresponds to a pressure of 982.7hPa. 

Wind direction and wind intensity are denoted as wind barb. The dash is located on the left of the arrow of the wind in 

the Northern Hemisphere and on the right in the South Hemisphere. Each full dash corresponds to a 10 knots wind 

speed (intensity) and each half dash to 5 knots. The triangular flag corresponds to a 50-knot wind speed (Figure 7, 

Annex 1). The top of the arrow shows the direction from which the wind blows. In Figure 6 (Annex 1) the wind 

intensity is 15 knots from the southeast (NA) direction (analytically all directions of the air in Figure 8, Annex 1). 

 

Part Β: Experimental measurements and processing 

2. Visit to Athalassa Radiosonde Station (Department of Meteorology in Cyprus) 

In order to make our own observations regarding radiosonde and draw conclusions from our own measurements, we 

visited the Radiosonde Station in Athalassa (Nicosia, Cyprus) on November 11, 2016, where we watched and took 

part to the procedure of leaving a radiosonde from the ground up to the upper zones of the troposhpere(until the 

altitude of 24 to 26000 meters. When we arrived there, the meteorologists that work there and also technicians gave us 

some general information and explanations about radiosondes. They showed us a program on the computer that 

records the value of temperature, atmospheric pressure, humidity, dew point, air velocity which is measured by the 

sensors on the radiosonde as it goes up to the troposphere with the help of the balloon. At 12:00 noon we watched 

how the procedure of radiosonde takes place. We left the balloon along with the radiosonde, and then we watched the 

measurements on the computer. We have noticed the graphic representations formed by these prices and people from 

the radiosonde station is extracting at least 2 times per day 6.00 o clock in the morning and also 12.00 at noon (2 

radiosonde every day which all data are given to an international server with a lots of data from different countries so 

meteorologist to make their calculations for the prognosis of the weather). When we left, we took some radiosonde 

diagrams (Tephigrams) and later we received more recent charts on the computer in order  to be able to reach to our 

own conclusions about the various phenomena that occur in the troposphere and forecasting meteorology. In the 
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pictures of figure 9 (Annex 1) we can see radiosonde and the procedure that was done on that day at the Athalassa 

Radiosonde Station of Meteorological Department of Cyprus.  

Radiosonde  

Radiosonde is a telemetry instrument, a small instrument package consisting of sensors that measure various 

meteorological parameters, such as atmospheric pressure, relative humidity, altitude, and the temperature of the air 

through which it passes. The Radiosonde is carried by an elastic balloon, a weather balloon, filled with helium or 

hydrogen and is left in the atmosphere by the higher atmospheric stations every day 06 00 and 12 00 UCT (Kordatos, 

2007). At a speed of 5 meters per second, the balloon reaches up to 20 to 30 km in about 60 to 90 minutes, and due to 

low atmospheric pressure, it swells and it eventually breaks(American, 2016). The radiosonde returns back to the 

ground smoothly with the aid of a small parachute. Modern radiosondes transmit their measurements every second on 

by radio to a ground computer. Meteorologists study the effects of radio shots from graphs that help them predict the 

weather. 

 

2.1. Tephigram and its detailed explanation.  

Tephigram is the diagram formed by the procedure of radiosonde. Tephigram has all the measurements that we are 

taking from radiosonde as its going up to the height of 20 to 30km. The recorded data forms a diagram that we call 

Tephigram. Through the charts in the form of figure 10 (Annex 1) we can get enough information that we will analyze 

in this section. The analysis of the Tephigram it will be detailed to see all the scales that we have in a diagram and to 

see also that we can gain information about many different things through the complete analysis of the Tephigram.   

2.1.1. Scales and information’s in Tephigrams.  

In a Tephigram 6 areas are distinguished as shown in Figure 10 (Annex 1), in detail. From these areas we can get the 

following information: 

Area 1: Pressure scale in mbar (milli bar). 1 bar is the value of atmospheric pressure in the level of the sea, that means 

that when the value of Atmospheric Pressure is equal to 1000 mbar we are in sea level. Our effort is to analyze further 

and understand the measurements in relation to atmospheric pressure and height. We analyzed the data that we 

obtained from 3 figures and constructed some charts in which we analytically analyze the relationship between 

pressure and altitude. Before continuing with our explanation we have to notice that in meteorology when we are 

talking about Atmospheric Pressure it means also analog height (altitude from sea level). The altitude can be 

expressed either by meters from sea level or by Atmospheric Pressure. Let us just mention some indicative values of 

the pressure in relation to the altitude (Tsoukas, 2017): 

• 850 mbar are approximately 1,600 meters, which is an important level 
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• 700 mbar is about 3,300 meters 

• 500 mbar is about 6,000 meters 

• 300 mbar is about 10,000 meters (cirrus level) 

Area 2: Actually in this area we can see the trace of the radiosonde recorded the GPS system on the radiosonde. As 

we can see from area 2 in Figure 10 (Annex 1), in this case the radiosonde was found 70 kilometers east of the 

dropping point and 20 kilometers north of it. With more analysis of the diagram, we can see precisely where the 

radiosonde  arrived after the balloon broke. We can also combine the trace of radiosonde with the velocity of the wind 

(direction and speed) that we are going to explain in next areas.  

Area 3: As we can see in the Tephigram on the right, the vertical axis is the air velocity in knots with the altitude on 

the left. The arrows on the right show the direction of the air while the dashes and the triangles indicate the air 

velocity. In particular, in this area we can distinguish lines, triangles and arrows, that can be characterized as follows: 

• The small dash corresponds to 9 km / h (or 5 knots),  

• the long dash to 18 km / h (or 10 knots),  

• In this diagram we can see that the air has a speed of  27km /h and a direction of about 40 degrees northeast (the 

direction is also determined by the angle as defined in the trigonometric circle, i.e. 40
o
: direction) . As 

we can see in this diagramm there is one small and one large dash, small dash corresponds to 5knots and large 

dash to 10 knots so the total speed of the air is 15 knots (10 knots = 18 km/h) that means 27 km/h.  

• In this case the triangle corresponds to 93 km / h (50 knots) and the direction of the air is east.  

 

A typical example for further understanding of areas 2 and 3 (and the combination between them, that mean the trace 

of the radiosonde and the direction of the wind) is showed in Figure 11 (Annex 1) where we can see in area 3 that the 

value of air velocities are high and the direction of the air is always to the east. All these results in the speed and the 

direction of the air had as a result that the trace of radiosonde shown in region 2, at the end to be 100 kilometers away 

from its throwing point (that its about the large units of the velocity of the air), also the radiosonde is approximately 

as we said 100 km from throwing point and all this distance is only to the east (as we see about the direction of the air 

all the time was east).  

Area 4: In this area we can see 2 axis which show the altitude of the radiosonde from sea level in kilometers (left 

axis) and in feet (right axis). One can record the temperature in relation to the altitude, as the radiosonde is acsending 

in the troposphere, something that we did in the next section to see the relationship not only between the temperature 

and altitude but also other meteorological parameters too.  
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Area 5: Temperature axis, diagonal lines represent the air temperature 

Area 6: The red coarse line is the vertical gradient, i.e. the rate of change of the temperature to altitude. 

(Environmental Lapse Rate (ELR)) The dotted red line is the dew point measured in degrees Celsius. This line (dotted 

red line) is as important as the temperature line, because we can calculate the relative humidity at a specific altitude. 

By seeing how close these two lines are, we can extract some results. When the two lines(red/dotted) are convergent, 

the value of humidity is high. For example, if the red and dotted line is very close to each other (with a difference of 2 

° C between them)the value of relative humidity is above 85%, while when the 2 lines are joined together, the relative 

humidity reaches almost 100% (Full cloud cover). That means that if anyone watches these 2 lines as the radiosonde 

is ascending with the balloon he can tell whether there is humidity in the air on that time and also if there are also 

clouds which depend on the humidity.  

 

3. Measurement and explanation 

As we mentioned before, during our visit at the Athalassa’s Radiosonde Station, we received our own Tephigrams and 

we tried to gain as much information as possible from them. Particularly through the subfields we tried to see the 

dependence of all meteorological parameters on the altitude above sea level and then we tried to forecast the weathery 

with our Tephigrams and of course with the knowledge that we already had from our research. We tried our best 

despite our young age and little knowledge and skills. 

 

3.1. Variation of Meteorological Parameters in relation to altitude above sea level in 

the Troposphere 

From the Tephigrams we had, we took several measurements; we made some tables and we took all the necessary 

graphs, in order to understand the dependence of Pressure, temperature, air velocity and humidity in relation with 

altitude above sea level. All the graphs were created by using  Microsoft Office Excel. Two graphs are shown for each 

parameter. One is with one set of measurements to see the dependence more clearly, and the second one is with three 

set of measurements (from 3 different Tephigrams) to see if the conclusions we drew from one set of metrics can be 

identified and extracted into more set of metrics or extracted as a general conclusion for each parameter. The 

measurements were taken from the Tephigrams  in Annex 2. 

3.1.1. Dependence of Atmospheric Pressure from altitude above sea level 

From the two graphs of Figure 12 (Annex 1), we notice that the atmospheric pressure decreases as the altitude 

increases. In all three measurements we took from the procedure of radiosonde, it seems that atmospheric pressure is 

not affected by the various weather phenomena in the atmosphere and in particular in the troposphere. Near the 



12 
 
surface of the earth, the gravitational force is greater, which causes the air molecules to collide strongly and hence the 

atmospheric pressure is taking its greater value. On the contrary, when we move away from the surface of the earth, 

the air molecules collide less because of the reduced gravitational force and so the atmospheric pressure decreases 

with the increase of height. Let us mention that the results we have recorded are in full agreement with the 

bibliography, something we expected, especially for the pressure (Meteorological Service, 2011, Katsafados & 

Mavrommatidis, 2015). 

3.1.2. Relationship between the air temperature and the altitude above the sea surface 

Generally the temperature decreases as the altitude increases in the troposphere as can be seen in the graphs of Figure 

13 (Annex 1). The troposphere is divided into four parts based on the lapse rate, i.e. the rate at which the temperature 

decreases. Up to 1.5 km, the lapse rate is approximately 3 to 4 ºC per 1000 m. In the next troposphere sub-area, from 

1.5 to 6 km, the value of the lapse rate is 5 to 6 ºC per 1000 m. We conclude that the temperature is decreasing more 

and more as we reach higher altitude from sea level. When the altitude lies between 6 to 9 km above sea level the 

lapse rate of the temperature is 6,7 to 7,5 ºC per 1000 m. And at the end of the troposphere the temperature decreases 

by 2 ºC / 1000m. For example, by seeing the first graph (figure 13, Annex 1), as the altitude was increased by 4000 m, 

the temperature decreased by 20 ºC. So if we try to explain this from the bibliography we can say that when we are in 

the first zone of up to 1,5 km there is a decrease from 4,5 to 6
o
C, and the other 2,5 km (till 4 km) is in the 2

nd
 zone 

where the decrease is 5 to 6 per 1000m, that mean from 2500m there is a decrease from 12,5 to 15
o
C. So our total 

decrease in this case from studying the bibliography must be from 4,5+12,5 (17
o
C) till 6+15 (21

o
C) and as we 

mentioned there was a decrease of 20 degrees so our results are fully aligned with the literature (Katsafados & 

Mavromamatidis, 2015; Psycha, 2016) 

3.1.3. Dependence of Air Speed from altitude above sea level 

From our graphical representations we first notice that the air velocity increases, while at about 12000 m, it reaches its 

maximum value, it stops increasing and starts decreasing and this can be seen in the two graphs of Figure 14 (Annex 

1) which they refer to different radiosonde in close dates. This observation is a characteristic of the troposphere, 

according to the meteorologist Psycha Aikaterini (Naval Meteorology). Something that we have to mention here is 

that we tried to find something in trusted websites about the velocity of the air in the Troposphere but we didn’t find 

anything except from something very small in notes of Mrs. Psycha as we mentioned. We think that this behavior of 

the air velocity in the troposphere is something usual and the velocity of the air comes to a maximum at the limits of 

troposphere and then starts to decrease.   

3.1.4. Dependence of Humidity from altitude above sea level 

From the graphs of Figure 15 (Annex 1) we observe that humidity takes the highest values near the surface of the sea 

in all three radiations. The amount of water vapor depends on the air temperature. Since the temperature at the lower 
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heights is high, there is more water vapor in the air and more humidity. In fact, there is no dependence of humidity on 

altitude and it varies according to the other meteorological parameters and for this we may not have found anything 

proportional to the literature on the dependence of humidity on the altitude. So as we were expecting from the 

bibliography we cannot say anything about this dependence because there is no dependence from altitude above sea 

level.  

 

3.2. Predictive Meteorology  

In order to get one step further in our prognosis, but also in explaining our data through a Tephigram, we analyzed 

several figures in terms of humidity and the formation of clouds in the atmosphere. Then we present our results 

through the analysis of several items. We will start our analysis from Tephigram in figure 16 (Annex 1). As we can 

see in this Tephigram, because the temperature curves are divergent, we understand that there are no clouds in the sky 

(perhaps sparse cloud cover when the humidity is somewhat higher at 500mbar.). In the next Tephigram (Figure 17, 

Annex 1) we can see that the relative humidity above 95% exists at the height of 800mbs, due to the converging 

curves at this point. We can see that the curve of temperature is becoming one with the curve of dew-temperature, 

something that shows that at this point there is 100% humidity. In this case, a few low-cloud clouds appear, as 

mentioned above, but from 770 mbar we will have 100% sky cloud cove. Also the deviating temperature lines do not 

allow the formation of clouds in the middle and high layer of the atmosphere due to the absence of humidity. The 

day's prediction for this Tephigram could be sunny with sparse clouds in some cases and also there are some 

probabilities of  rainfall and all this can be seen from the Tephigram with the combination of other Meteorological 

parameters in weather maps that can be found for all the area that we want to make a prediction.  

In the diagram of Figure 18 (Annex 1) we can see that at the altitude of 870 mbs we have partial clouds of the sky and 

we could say that there are a few clouds in low altitude but there are more clouds at medium altitude and 100% sky 

cloud cover at altitudes of 680 up to 580 mbar.  Then at higher altitudes there is no cloud cover due to the diverging 

temperature curves. For this day, we can say that there is a great chance that it was rainy because of the increased 

mean cloud cover. Similarly, to the previous diagrams, the Tephigram  of Figure 19 (Annex 1) shows 100% sky cloud 

cover at altitudes from 630 to 590 mbar and partial clouds with increased humidity at low altitudes. Rainy day 

depends on other parameters and data of the area which could be found in weather Meteorological Maps.  In 

Tephigram of Figure 20 (Annex 1) we can see clouds at low altitudes and increased humidity in the higher 

atmospheric layers.  

As shown in the charts of Tephigram in Figure 21 (Annex 1), the relative humidity above 95% exists only at the 

height of 650mbar up to 500mbar. In this case, there are clouds of medium height, in 100% cover of the sky with 

clouds. However, in this case there are no clouds of low altitude but also of high heights as the diverging temperature 
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lines do not allow the appearance of clouds in the middle and high layers of the atmosphere due to lack of moisture. 

There may be partial coverage of the sky in high-cloud clouds due to low humidity as it appears near the 340 mbar 

range. Surely it could be said that it is a cloudy day and it is very likely to be rainy because 100% of cloud cover 

extends for high altitude. 

 

General Conclusions – Epilogue  

In this section we will briefly outline our general conclusions through our involvement in the whole process of 

scientific research and we will deal briefly with 3 thematic sections in relation to our conclusions. In particular, we 

will refer to our findings in relation to the science of meteorology and finally about the experimental process that we 

have pursued, Radiosonde procedure.  

Because the phenomena that affect our everyday life are those that occur in the lower layer of the atmosphere, which 

we can see them as "tropes", as variables of this layer, it was called  troposphere. In our project, we also dealt with the 

study of the troposphere, and we saw the changes in the physical magnitude in this zone of the atmosphere. The most 

important of these phenomena are the changes of atmospheric pressure, temperature changes, gas mass movements, 

evaporation, humidity, formation and evolution of clouds, condensation and liquefaction of water vapor, atmospheric 

precipitations as well as deposition forms . All that we have mentioned is just some of the natural magnitudes and 

natural phenomena that Meteorology deals with. The most important thing for us is that we learned how to reach to 

conclusions and results for the phenomen in the Troposphere and also how to explain these meteorologic phenomena. 

Our experimental process was actually specified, we weren't the ones that performed the experiment, but we tried to 

read data from the diagrams (Tephigrams) that we received from Athalassa’s Radiosonde Department in Nicosia. We 

visited the department, watched and took part in a Radiosonde procedure, and then we took several printed 

tephigrams. Through the study of the diagrams we saw that we can get too much information and one can make 

predictions using other information too.  

As we see it, we believe that even with this form of research we have gained many new skills and we have been able 

to do even more by extracting much more experimental results through our own Tephigrams and their analysis as 

Meteorologists do. Such a form of work, which is not often chosen by students, was beyond satisfying for us. 
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Annex 1: Figures – Photographs   

 
Figure 1: Natural Separation of Atmosphere and also vertical 
changes of air temperature (Kordatos, 2007). 

 
Figure 2: Distribution of temperature (° C) with height (km) 
and representation of basic atmospheric stratification 
(Katsafados & Mayrommatidis, 2015; Psycha, 2016) 
  

 
Figure 3. Dry and Wet Adiabatic Lapse Rates (Psycha, 2016). 

 
Figure 6: Determination of the temperature, dew 
temperature and atmospheric pressure at the average sea 
level at the location of a meteorological station. Symbolize 
the speed and direction of wind, cloud cover and weather. 
. 
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Figure 7.  Captures of the intensity(air velocity)  and direction of 
the wind in the form of an arrow in a meteorological graph fro the 
air. 

 
Figure 8: Air-based directions based on meteorological 
records in a tephigram or any meteorological observation 
 

 

Figure 4: Pressure Change (mbar) depending on the altitude  (ft and m). The Anglo-Saxon unit (ft) is preferred in 
Aviation (CEE Makrinitsas, 2007) (πρώτο σχήμα). On second figure we can see also the dependence of the pressure 
with the altitude from sea level in km (kilometers) and miles (Katsafados & Mayrommatidis, 2015).  
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Figure 9: Photographs captured during the procedure of leaving the radiosonde when we went to Athalassa’s 
Radiosonde Department in Nicosia. In the first photo we can see the radiosonde with sensors, in the middle the 
balloon just before we left it and in the right picture the balloon ascending in the troposphere.  

 
Figure 10: Characteristic Radiosonde Tephigram as we received it from Athalassa’s Radiosonde Department so to 
extract our results and to analyze a lot of information.  
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Figure 11: Τ Radiosonde Tephigram at 21

st
 of December 2016 

 
Figure 12: Diagrams of the Atmospheric Pressure against the altitude above sea level, the first diagram shows the 
results of data taken from Tephigram on 31 October 2016 and in the second diagram the results from 3 consecutive 
entries (Tephigrams) in Annex 2. 

 
Figure 13: Diagrams of the air temperature against the altitude above sea level. The first diagram shows the results 
from Tephigram on 31 October 2016 and in the second diagram the results from 3 consecutive entries (Tephigrams) 
in Annex 2. 
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Figure 14: Diagrams of the air velocity against the altitude above sea level, the first diagram shows the results from a 
Tephigram on 31 October 2016 and in the second diagram the results from 3 consecutive entries (Tephigrams) in 
Annex 2. 

 
Figure 15: Diagrams showing the relative humidity against altitude, the first diagram shows the results from a 
Tephigram on 31 October 2016 and in the second diagram the results from 3 consecutive entries (Tephigrams) in 
Annex 2. 
 

 

 
Figure 16: Radiosonde Tephigram at 28

th
 of November 2016 at 06.00  
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Figure 17: Radiosonde Tephigram at 21

st
 of December 2016 at 12.00  

 
Figure 18: Radiosonde Tephigram at 29

th
  of November 2016 at 06.00 

 
Figure 19: Radiosonde Tephigram at 30

th
 of November 2016 at 06.00  
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Figure 20: Radiosonde Tephigram at 1

st
 of December 2016 at 06.00  

 
Figure 21: Radiosonde Tephigram at 21

st
 of December 2016 at 06.00 
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Annex 2: Tephigrams that we used for the extraction of our results in 

the graphs which show the dependence of Meteorological Parameters 

with altitude from sea level.   
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