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Abstract

The survey starts off from the hypothesis that the air temperature is a very important climatic element. It also helps define climate in a considerable degree on the grounds of climate conditions of a certain city. Apart from its geographic latitude, the climate also depends on many other climatic factors. The average monthly air temperature has been here researched based on GLOBE school’s measurements for the period from 1995 to 2002. The researches have been simultaneously carried out in nine cities located around the world, on the geographic latitude of approximately 44° N. The comparative method has been applied in the research. The pattern taken for the research was deliberately selected for the survey in question, but it can be treated as a representative one. Based on information obtained from GLOBE programme oriented schools, the average daily and monthly temperatures have been researched, tables and graphics have been drawn, and the conclusions are as follow: 

· Cities of approximately the same geographic latitude have different average monthly air temperature in a significant degree 
· The average monthly air temperature of geographically close cities significantly depend on various climatic factors 
· The town of Zadar has the average monthly air temperature distinctively higher than the average data obtained in the other towns monitored 

The survey has been carried out for the sake of school education project in order to verify the previously familiar instructional facts, by means of real atmosphere measuring data of GLOBE schools, and in order to integrate GLOBE programmes and school teaching highlighting the areas/fields of geography and information science.

What we researched 

The goal of this research is to connect GLOBE subject matters with classroom material, e.g. illustrating and proving instructional facts with real data from the GLOBE program as well as enabling students to critically accept and re-examine factual information.  

Tasks of the research: 

1. To show those different cities, in approximately the same geographic area, have different average monthly air temperatures. 

2. To show that the different average monthly air temperatures of each city in the approximate same geographic area are dependent on climatic factors. 
3. To enable students research to adopt classes material and critically accept and re-examine classroom and other facts. 
 

The research hypotheses: 

1. The average monthly air temperatures in cities within the same geographic area mutually differ significantly. 
2. An important influence on average monthly air temperatures are the result of different climactic factors. 
3. The average monthly air temperature in Zadar is significantly higher than the average values in other observed cities. 

4. Cities with nearly the same climatic factors have very similar average monthly air temperatures. 

The sample researched is intentional. The air temperature was chosen among all other climatic elements (insolation, pressure, moisture, winds, cloudiness, precipitation) since its measurement in the GLOBE program is most commonly exploited, and, besides, it relatively well represent climate of a city. The chosen geographical latitude is 44° N ± 1°, because that is approximately the geographical latitude of Zadar or more specifically our school (44,1343 °N). Cities chosen on that geographical latitude also practise a GLOBE program, they measure air temperature.The given sample can be looked upon as representative. The sample cities with a geographical latitude (°N) and height above sea level (m), are shown in Table 1 in alphabetical order. Their geographical position is shown in Picture 1. 

	Cities
	Geographical Latitude (°N)
	Height Above Sea Level (m)

	Bar Harbor, ME, US
	44,3853
	21

	Ferrol, ES
	43,4853
	8

	Hartland, ME, US
	44,8817
	88

	Privlaka, Hrvatska
	44,2595
	1

	Recco, Genova, IT
	44,3588
	5

	Sevastopol, Ukraine
	44,5963
	15

	South Glens Falls, NY, US
	43,2992
	84

	Vladivostok, RU
	43,1030
	37

	Zadar, Hrvatska
	44,1343
	3


Table 1: Sample Cities
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Picture 1: Map of the world with the chosen cities 

 

The research has been done on an 8 year span, from 1995-2003. This eight-year period also happened to be the entire life span of the GLOBE program.  

Methods and duration of the research 

The research uses the method of comparative analysis. The average monthly air temperatures of individual GLOBE school cities are analysed in a given period. The information of daily air temperatures is taken from the GLOBE date base. Based on the daily air temperatures, the average daily air temperatures are calculated according to the formula: TpD=(Tmax + Tmin)/2. The average daily air temperatures then help to calculate the average monthly air temperatures. All tabulated lists, calculating, and drawing of graphs are completed on a computer with Excel 2000 in a computer science class. 

Review of facts 

Table 2 shows the average monthly air temperatures for chosen sample cities (cities are in alphabetical order). The last row of Table 2 shows the average temperature of all average monthly air temperatures. Some schools did not measure temperatures during the summer months, which is noted in the empty fields.  
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Bar Harbor, ME, US -3,9 -1,6 2,1 7,5 12,7 19,0 16,0 9,7 6,9 1,6

Ferrol, ES 10,7 12,4 13,4 13,5 17,1 17,6 17,1 12,1 11,2

Hartland, ME, US -7,6 -5,7 -0,5 5,9 12,8 18,4 20,5 20,5 16,4 8,1 2,8 -3,5

Privlaka, Hrvatska 7,4 8,3 11,6 14,3 18,8 23,4 26,1 26,4 20,6 17,4 12,5 6,4

Recco, Genova, IT 11,1 11,9 14,7 16,3 21,1 24,3 25,1 26,6 21,1 18,7 14,5 10,8

Sevastopol,  Ukraine 6,2 7,1 11,6 12,3 18,7 24,8 28,6 22,7 21,1 16,3 14,8 8,0

South Glens Falls, NY, US -6,3 -3,7 0,0 6,5 14,3 19,0 21,2 19,9 15,8 9,4 2,2 -2,8

Vladivostok, RU -11,9 -8,3 -2,3 5,9 11,9 11,0 -0,2 -7,7

Zadar, Hrvatska 6,8 8,5 10,9 14,0 19,8 22,4 26,3 28,1 19,8 17,0 12,5 9,2

Average value 1,4 3,2 6,8 10,7 16,4 21,1 24,6 24,0 18,7 13,9 8,7 3,7

Average monthly air temperatures (°C)

Cities


Table 2: Average Monthly Air Temperatures
Picture 2 shows a graph of all the sample cities average monthly air temperatures individually (measured in degrees Celsius) and an average value of them all. The curves of some cities are not continuous in summer months, because at that time the temperature was not measured.

Analysis 

Despite the fact that the observed cities are all on the same geographical latitude, of 44 °N, they significantly differ by average monthly air temperatures which is clearly shown graphically in Picture 4.
The differences are particularly expressed during the winter months. For example, in January the average air temperature spans from -11,9 °C to 10,7 °C, and in December from -7,7 °C to 11,2 °C. The differences during the summer months are considerably lower. For example, the July's average air temperature ranges from 20,5 °C to 28,6 °C.
The neighbouring cities have very small temperature differences. 
Two neighbouring cities, Zadar and Privlaka, which are only ten kilometres away from each other, prove this fact. It is apparent in Picture 2 that Zadar and Privlaka have average monthly air temperatures higher than the all the rest of the average sample cities. 
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Picture 2: Graph of average monthly air temperatures in Zadar and Privlaka 

Cities: Bar Harbor, Hartland and South Glens Falls, are also neighbouring cities located in the American states of Maine and New York. However, their mutual air distances are significantly larger. 
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Picture 3: Graph of average monthly air temperatures of cities:

Bar Harbor, Hartland, and South Glen Falls  


In Picture 3, very small temperature differences can be seen. There are particularly smaller differences between the two inland towns Hartland and South Glens Falls. However, coastal cities like Bar Harbor have higher average monthly air temperatures. Picture 3 also shows how all three cities have lower average monthly air temperatures in comparison to the average data of all the sample cities.  

Picture 4 shows the mutual relationship of the average monthly air temperatures of the sample cities as well as each individual relationship towards the average of all sample cities. It can clearly be seen that the following cities have higher average monthly air temperatures: Ferrol, Privlaka, Recco, Sevastopol and Zadar. These cities are all coastal cities protected by mountains from the east, facing the sea from the southwest, and protected by the ocean current and winds.  
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Picture 4: Graph of average monthly air temperatures
Cities that have a lower average monthly temperature than the average data are: Hartland, South Glens Falls, Bar Harbor and Vladivostok. Both cities, Hartland and South Glens Falls, are continental cities which are 80 meters above sea level. Bar Harbor and Vladivostok are coastal cities exposed to ocean currents and winds to their east.  

Conclusions 

On the basics of the given hypothesis and facts, the following three statements can be concluded: 

1.  The average monthly air temperatures of cities on approximately the same geographical latitude mutually differ significantly. Table 2 and Picture 4 undoubtedly confirm this first hypothesis. 

2. An important influence on average monthly air temperatures can be shown through different climactic factors. Analysing the location of each city (with approximately the same latitude of  44°N), the following conclusions have been reached: 

1. the  towns vary from the point of view of the height above the sea level;

2. they have different distance from the sea;

3. they have different sea-land distribution;

4. the sea currents and winds are different 

In other words, different climatic factors have shown to influence the average monthly air temperature and as a result the second hypothesis is confirmed.
3. The average monthly air temperature in Zadar is significantly higher than the average results obtained from the observed cities. In addition, a similar conclusion can be made for the cities: Ferrol, Privlaka, Recco, and Sevastopol, which are confirmed in Table 2, Picture 2, and Picture 4. This is a consequence of previously mentioned climatic factors. As a result of this, the third hypothesis is confirmed. 

4. Cities with approximately the same climatic factors have nearly the same average monthly air temperatures. Picture 2 (Zadar and Privlaka) and Picture 3 (Bar Harbor, Hartland, and South Glens Falls) confirms the fourth hypothesis. 

Debate 

The duration of the research imposes a problem the continuity of completed measurements of temperature. The reason for this is because the majority of schools did not measure the air temperature continuously. In most cases there is lack of data from summer months or weekends. It has been observed that with some schools there is no logic with their data because of the impossible jumps in air temperature in two consecutive days. 
The research was completed with school restrictions. The results were intended for class only. Scientific research was not fully needed in this situation because the goal of this research was to enable students to critically accept and re-examine class and other facts. In the end this would help them to do the same for similar school research projects.
This research has brought the need to bring about other similar research projects which would conclude how the other climatic factors influence air temperature and which of them does it most. Furthermore, it would be interested to research the influence of climatic factors and other climatic elements like: insolation, pressure, wind, moistures, cloudiness, and precipitation. 
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