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Abstract  

The key premise of this study is to examine whether sun radiation and thus latitude are the 

main drivers of climate for the same latitude. Although the climate is shaped by multiple factors, 

the sunlight is regarded as a major factor and we tried to test if stations at the same latitude located 

at different parts of the globe show overall similarity in their climates.  We found out that 

meteorological stations located at identical latitudes but in different geographical regions exhibit 

similar long-term temperature trends. Annual temperature data from seven stations in Azerbaijan 

and seven in the United States for the years 1992 and 2014 were analyzed. Differences between 

the two years were compared to determine whether temperature anomalies align across similar 

latitudes. Results show a moderate positive correlation among long-term temperature means of 

paired stations, confirming that latitude plays a meaningful role in shaping temperature distribution. 

However, despite that altitude showed itself as one of the major factors explaining temperature 

deviations between stations. Shorter time horizons (annual series) displayed weak correlations, 

revealing that latitude-driven temperature similarity is mostly detectable only at multi-decadal 

scales. 
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Coğrafi enliyin temperatur paylanmasına təsirinin iki qitə üzrə  

meteoroloji təhlili  

T.F. Mehdiyev, Ə.S. Məmmədov 

Bakı Dövlət Universiteti (Bakı, Azərbaycan) 

Xülasə  

Bu tədqiqatın əsas müddəası, eyni enlikdə yerləşən ərazilərdə günəş radiasiyasının və coğrafi 

enliklərin iqlimin əsas amilləri olub-olmadığını araşdırmaqdır. İqlim bir çox amillərlə formalaşsa da, əsas 

amil günəş işığı hesab olunur və biz, qlobal miqyasda müxtəlif yerlərdə yerləşən eyni enlikdəki stansiyaların 

iqlimlərində ümumi oxşarlıq göstərib-göstərmədiyini yoxlamağa çalışdıq. Biz aşkar etdik ki, eyni 

enliklərdə, lakin fərqli coğrafi regionlarda yerləşən meteoroloji stansiyalar oxşar uzunmüddətli temperatur 

meylləri nümayiş etdirir. Azərbaycanın yeddi və Amerika Birləşmiş Ştatlarının yeddi stansiyasından 1992 

və 2014-cü illərə aid illik temperatur məlumatları təhlil edildi. Temperatur anomaliyalarının oxşar enliklər 

üzrə uyğun gəlib-gəlmədiyini müəyyən etmək üçün iki il arasındakı fərqlər müqayisə olundu. Nəticələr 

cütləşmiş stansiyaların uzunmüddətli orta temperatur göstəriciləri arasında mülayim müsbət korrelyasiya 

olduğunu göstərərək, enliyin temperatur paylanmasının formalaşmasında əhəmiyyətli rol oynadığını 

təsdiqləyir. Lakin buna baxmayaraq, dəniz səviyyəsindən hündürlük stansiyalar arasındakı temperatur 

sapmalarını izah edən əsas amillərdən biri kimi özünü göstərdi. Daha qısa zaman üfüqləri (illik silsilələr) 

zəif korrelyasiyalar nümayiş etdirdi ki, bu da enliklə bağlı temperatur oxşarlığının əsasən yalnız çox onillik 

miqyasda aşkar oluna biləcəyini göstərir. 

Açar sözlər:   iqlim dəyişiklikləri, ekologiya, coğrafi enlik, radiasiya, temperatur paylanması 

Метеорологический анализ влияния географической широты на 

распределение температуры в двух континентах 

Т.Ф. Мехдиев, А.С. Мамедов 
Бакинский Государственный Университет (Баку, Азербайджан) 

Аннотация  

Ключевая идея этого исследования заключается в изучении того, является ли солнечная 

радиация основным фактором, определяющим климат на одной и той же широте. Хотя климат 

формируется множеством факторов, солнечный свет считается основным, и мы попытались 

проверить, демонстрируют ли станции на одной и той же широте, расположенные в разных частях 

земного шара, общее сходство в своих климатических условиях. Мы обнаружили, что 

метеорологические станции, расположенные на идентичных широтах, но в разных географических 

регионах, демонстрируют схожие долгосрочные температурные тенденции. Был проанализирован 

ежегодный температурный ряд с семи станций в Азербайджане и семи в США за 1992 и 2014 годы. 

Сравнивались различия между двумя годами, чтобы определить, совпадают ли температурные 

аномалии на схожих широтах. Результаты показывают умеренную положительную корреляцию 

между долгосрочными средними значениями температуры парных станций, что подтверждает 

значимую роль широты в формировании распределения температуры. Однако, несмотря на это, 

высота над уровнем моря проявила себя как один из основных факторов, объясняющих 

температурные отклонения между станциями. Более короткие временные горизонты (годовые ряды) 

продемонстрировали слабые корреляции, выявив, что сходство температур, обусловленное 

широтой, в основном обнаруживается только в многодесятилетних масштабах. 

Ключевые слова:   изменение климата, экология, географическая широта, радиация, 

распределения температуры
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Introduction 

Geographical latitude is a fundamental 

determinant of the distribution of solar radiation 

on the Earth’s surface. The amount of sun ray 

that reaches particular place on earth surface is 

based on mostly latitude. Although solar 

radiation is a primary energy source for 

temperature, but that does not constitute that 

temperature respond is instantaneous. Other 

factors like regional factors such as heat 

capacity, proximity to land or ocean, altitude, 

atmospheric circulation form the response [1]. 

As earth rotates on its own axes, it starts to show 

obliquity thus sunlight enters to particular side 

of earth with different angles. A prevailing 

assumption in Earth sciences is that regions 

located along the same latitude should display 

similar temperature regimes due to comparable 

levels of solar irradiance [2]. Many global 

climate models, energy balance models, and 

zonal climate classifications rely on latitude-

based simplifications to approximate radiation 

input. 

In real environments, however, several 

modifying factors disrupt this theoretical 

uniformity. Among the most influential are 

elevation, land–sea contrasts, altitude, cloud 

cover, regional climate patterns, and 

atmospheric circulation. Although cloudiness 

can significantly affect temperature on daily or 

monthly scales, its influence decreases when 

temperatures are averaged over multiple years 

or decades [3, 8]. Altitude on the other hand can 

be strong influence. Changing pressure, wind 

formation, humidity, and other factors directly 

control climate regime of place at high or low 

altitude.  

This study evaluates the extent to which 

paired stations located at nearly identical 

latitudes but in different regions reflect similar 

temperature characteristics over long and short 

temporal scales. It employes statistical 

approaches with different scales. The final 

outputs of this study can contribute our 

understanding of climate, and variance in 

climate. These outputs can potentially enhance 

the efforts for atmospheric modelling for 

Azerbaijan. Potential ways of interpolation of 

climate elements can be endorsed by supporting 

research.  

 

Purpose of the Work 

The objective of this study is to compare 

long-term and short-term temperature changes 

at stations that share similar latitudes but differ 

in longitude and geographical setting. Why it is 

important? Although study lacks extensive 

analysis, it gives us an insight about whether we 

can interpolate datasets from same latitude for 

climate studies. We can put objectives of this 

study forward as: 

− Assess whether long-term mean 

temperatures of same-latitude stations 

are comparable; 

− Determine the influence of altitude on 

temperature differences; 

− Examine the correlation between annual 

temperature series (1992–2014) within 

each station pair; 

− Identify the dominant factors shaping 

inter-regional temperature deviations. 

 

Problem Statement 

There are many contemporaries 

discussing climate change in Azerbaijan. Some 

of the resources indicate increase in 

temperature for the last 20-30 years [4]. Some 

of them associate the changes in temperature 

with the earth’s solar cycle and its orbit. 

Latitude no matter how influential its impact is, 

in real time measurements we often see 

discrepancies in the places that are at the same 
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latitude. As we talked before, these variations 

stem from different factors. Some of them we 

mentioned are topographic, climatic, 

environmental, altitude differences, etc. Since 

we are interested in identifying and perhaps 

quantifying effect of same latitude, 

comparative analysis is needed. One of the 

problems on this matter is that firstly in 

Azerbaijan, and many other post-soviet 

countries, environmental datasets are scarce, 

and access is restricted [5]. So, getting 

necessary datasets alone is challenging. Then 

approach of analysis is another important 

factor. Because you might face dilemma of 

applying analysis on short term and long-term 

or daily and annual datasets.  

 

Problem Solution 

To address issues noted earlier, we started 

obtaining datasets. Annual temperature records 

seven stations from the United States were 

collected [6]. We also acquired temperature 

records of seven meteorological stations in 

Azerbaijan using another literature [7]. After 

obtaining the data, we initiated data cleaning 

and data structuring. There were missing values 

thus we decided to take out those values. Some 

of the stations were not geolocated thus we 

made sure every station is geolocated. After that 

comparative analyses were conducted. We can 

group our analyses into several categories. 

These categories are:  

− analysis of differences and means; 

− analysis of differences between 

absolute means; 

− comparison of the time series. 

We first started with analysis of 

differences and means. We grouped those 

stations in Azerbaijan and United States of 

America with the same latitude or at least 

within the same latitude range. We also 

searched for elevation of each point. For that we 

used Digital Elevation Model of SRTM 3 arc. 

For each station, the temperature data for 1992 

and 2014, the station’s latitude, and its 

elevation were recorded. The comparison of 

these variables was analyzed and illustrated 

through graphs. Based on the distribution of 

annual data within each group, the correlation 

coefficient between station data in the United 

States and Azerbaijan was calculated. 

Subsequently, the analysis of differences 

between absolute means was examined. The 

main objective here was to investigate the 

relationship between temperature and elevation 

differences within each group and to determine 

the correlation between them. Finally, the time 

series (1992–2014) for each group were 

compared. 

When selecting the stations, it is very 

important that they are on the same latitude. 

However, there are small differences here. The 

largest of these differences is a distance gap of 

4.8 kilometers, which is found in the Pirallahi 

and USC00286055 station group. In other 

groups, this difference is around 1 kilometer. 

Table 1 shows the names, geographical 

coordinates, altitudes, and temperatures of 

these stations. Primarily, we looked at the 

multi-year average temperature (1992–2014) 

and the temperature differences between the 

years 1992 and 2014 for each station. 
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   Table 1 – List of meteorological stations used for the study 

 
 

   Table 2 – temperature differences between the years 1992 and 2014 for each station 

 
 

As seen in table 2, the temperature 

increase is noticeable in the stations located in 

Azerbaijan, and the temperature change here is 

greater. In the USA, the situation is the exact 

opposite. That is, the temperature change in the 

stations there has been very small, fluctuating 

between 0 and 1. A decrease in temperature was 

observed in 5 of the 7 stations there in 2014 

compared to 1992. 

It is also possible to see a certain 

dependency here from the graph of average 

temperatures. If we compare the average 

temperatures of each group, we will observe a 

positive correlation coefficient of 68.60% 

(Fig.1). 

 

 
Figure 1 – Comparison of average temperatures and station altitudes across the USA and Azerbaijan 
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Another interesting point is that if we 

look at the dependencies between temperature 

and altitude separately for both countries, we 

see that the correlation is strong. For the USA, 

this is a negative 86%, and for Azerbaijan, it is 

a negative 79%. From this, we once again 

understand the strength of the inverse 

relationship between altitude and temperature. 

However, in order to better understand 

these relationships, it is essential to analyze the 

differences in the absolute means (Fig. 2). 

 

 
Figure 2 – Correlation between temperature and altitude values 

 

The analysis of the differences showed us 

that the main reason why the multi-year average 

temperatures of stations on the same latitude are 

not the same is altitude. We see this more 

clearly when looking at the correlation between 

the temperature and altitude differences. 

Specifically, the value of this coefficient in our 

study is negative 90%. 

 

Conclusions 

Thus, the obtained results show us that 

the multi-year temperature values of stations 

located at the same latitude can indeed be close 

to each other, and we can see this from the 

positive correlation coefficient of 68.60%. 

However, the presence of differences here is 

also inevitable. Many factors can cause this, 

including cloud cover, local climate factors, 

proximity to seas and oceans, currents, and so 

on. However, the results of our study showed 

that the most essential factor here is the 

difference in altitude. 

Another result of the study indicates that 

if we compare the annual data for each group, 

the correlation will be very small. The largest 

correlation value across the 7 groups was 39%. 

This means that although the influence of 

geographical latitude is very clear in the multi-

year temperature trend, this effect is hardly 

noticeable for smaller-scale periods, namely 

annual or monthly periods. 
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