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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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Cografi enliyin temperatur paylanmasina tasirinin iki qits iizra

meteoroloji tahlili
T.F. Mehdiyev, 9.S. Mammoadov
Baki Doviat Universiteti (Baki, Azarbaycan)
Xiilasa

Bu todqgiqatin osas miiddoasi, eyni enlikdo yerlogon orazilordo giinos radiasiyasinin vo cografi
enliklorin iglimin osas amillori olub-olmadigim arasdirmaqdir. iglim bir gox amillorlo formalagsa da, asas
amil giinos i181 hesab olunur va biz, qlobal miqyasda miixtalif yerlordo yerlogon eyni enlikdoki stansiyalarin
iglimlorinds imumi oxsarliq gostorib-gostormodiyini yoxlamaga calisdiq. Biz askar etdik ki, eyni
enliklords, lakin forqli cografi regionlarda yerlogon meteoroloji stansiyalar oxsar uzunmiiddatli temperatur
meyllori niimayis etdirir. Azarbaycanin yeddi vo Amerika Birlogmis Statlarinin yeddi stansiyasindan 1992
Vo 2014-cii illoros aid illik temperatur molumatlart tohlil edildi. Temperatur anomaliyalarinin oxsar enliklor
tizra uygun golib-golmadiyini miioyyan etmok ticiin iki il arasindaki forglor miiqayiso olundu. Naticalor
ciitlogmis stansiyalarin uzunmiiddatli orta temperatur gostaricilori arasinda miilayim miisbat korrelyasiya
oldugunu gostorarak, enliyin temperatur paylanmasinin formalagmasinda shomiyyatli rol oynadigin
tosdigloyir. Lakin buna baxmayaraq, doniz soviyyasindon hiindiirliik stansiyalar arasindaki temperatur
sapmalarini izah edon asas amillordon biri kimi 6ziinii gostordi. Daha qisa zaman iifiiglori (illik silsilolor)
zoif korrelyasiyalar niimayis etdirdi ki, bu da enliklo bagli temperatur oxsarliginin asasen yalniz ¢ox onillik
miqyasda agkar oluna bilacayini gostarir.
Acar sozlar: iglim doyisikliklori, ekologiya, cografi enlik, radiasiya, temperatur paylanmast

MeTeopos1oru4ecKuid aHAJIU3 BJIUAHUSA reorpauueckoi HMpoThl HA

pacnpeejieHle TeMIepaTypbl B IBYX KOHTHHEHTAX
T.®. Mexauen, A.C. MamenoB
baxunckuii 'ocyoapcmeennviii Ynusepcumem (bBaky, Azepbatidocan)
AHHOTAUA

KitoueBast ujest 3Toro MccleAOBaHUS 3aKIIOYAETCS B M3YyYEHUHM TOTO, SIBISETCS JIM COJIHEYHAS
panuanys OCHOBHBIM (PaKTOPOM, OINPEIEISIONIMM KIMMAaT Ha OJHOW M TOW K€ IHUpoTe. XOTS KIMMaT
(dbopMHpyeTcsT MHOXECTBOM (PaKTOPOB, COJNHEUYHBI CBET CUYMTAETCS OCHOBHBIM, W Mbl ITOTBITAIHNCH
MIPOBEPUTH, IEMOHCTPHUPYIOT JIM CTAHIIMK HA OJHOM M TOH e IHUPOTE, PACIIONOKEHHBIE B PA3HBIX YaCTAX
3eMHOI'0 IMIapa, oOIiee CXOJICTBO B CBOMX KIMMaTHYECKHX YCIOBUSX. MBI OOHAapYyXWJIH, 4YTO
METEOPOJIOTHUECKIE CTAaHIIMH, PACTIOJIOKEHHbBIE HA WASHTHYHBIX IIMPOTaX, HO B Pa3HbIX reorpaduaeckux
peruoHax, JIEMOHCTPUPYIOT CXOXKHE JOJITOCPOYHBIE TEMIIepaTypHbIe TEHACHIIMH. bblT mpoaHaIn3upoBaH
€XKEro/IHbI TEMITEPATYPHBIHA psiJi ¢ ceMU cTannuil B AzepOaiimkane u cemu B CILA 3a 1992 u 2014 rousl.
CpaBHUBAJIUCH PA3IUYUS MEXKIY IBYMS TOJaMH, YTOOBI ONPEICIUTh, COBIAJAIOT JIH TEMIIEpaTypHbIE
aHOMAJIMM Ha CXOKUX MIMPOTax. Pe3ynbTaThl MOKA3bIBAlOT YMEPEHHYIO TMOJOXKUTEIBHYIO KOPPEISIHIO
MEXIy AOJTOCPOYHBIMH CPEIHHUMH 3HAUYEHHSIMHU TEMIEpaTypbl MapHBIX CTAHIWH, YTO IMOATBEPKAAET
3HAYMMYI0 POJIb IMUPOTHI B (JOPMUPOBAHHMU pacrpeesieHns TemiepaTypbl. OmHako, HECMOTpPSI Ha 3TO,
BBICOTA HaJI ypOBHEM MOpsl TposiBHIa cedsi KaKk OJWH M3 OCHOBHBIX (DakTOpOB, OOBSICHSIOMINX
TeMIIepaTypHble OTKJIOHEHHS MEXly CTaHIIMAMU. boJiee KopoTkue BpeMeHHbIE TOPU30HTHI (TOI0BBIE PS/IbI)
MIPOJICMOHCTPUPOBAIM  CJIA0bIe KOPPENSLUH, BBISBUB, YTO CXOJCTBO TEMIIEPATyp, OOYCIIOBIECHHOE
LIMPOTOH, B OCHOBHOM OOHApy>KHUBAETCS TOJIBKO B MHOTOJIECSITUIICTHUX MacIlITadax.
KioueBnble ciioBa: W3MCHEHHE KIIMMaTa, JKOJOTus, reorpaduyeckas OIUPOTa, paTUaIINS,

pacnpeneneHus TeMIEPaTyphl



Azorbaycan Miihandislik Akademiyasinin Xobarlori
2026, cild 18 (2), s. 105-111
T.F. Mehdiyev, ©.S. Mommadov

Herald of the Azerbaijan Engineering Academy
2026, vol. 18 (2), pp. 105-111
T.F. Mehdiyev, A.S. Mammadov

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;

— ldentify 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

USA Azerbaijan
Station Date Lattitude Longtitude Elevation Temperature C Station Date Lattitude Longtitude Elevation Temperature C
USC00286055 1992 40.47282 -74.42259 33.8 10.49 Pirallahi 1992 40.516019 48.948866 -27 14
USC00286055 2014 40.47282 -74.42259 33.8 11.18 Pirallahi 2014 40.516019 48.948866 -27 15.4
USW00094728 1992 40.77898 -73.96925 42.7 12.17 Mingagevir 1992 40.765157 47.071246 25 14.4
USW00094728 2014 40.77898 -73.96925 42.7 12.45 Mingagevir 2014 40.765157 47.071246 25 16.7
USW00014821 1992 39.99068 -82.87703 246.8 11.26 Qazimammad 1992 40.030786 48.902208 -16 13.9
UsSwo00014821 2014 39.99068 -82.87703 246.8 11.21 Qazimammad 2014 40.030786 48.902208 -16 16.6
USC00134585 1993 40.6233 -03.9343 343.8 9.48 Samaxi 1993 40.617902 48.655284 581 9.9
USC00134585 2014 40.6233 -03.9343 343.8 9.22 Samaxi 2014 40.617902 48.655284 581 12.2
USC00253605 1992 41.633 -103.9541 1386.8 8.54 Zagatala 1992 41.601483 46.631462 713 11.9
USC00253605 2014 41.633 -103.9541 1386.8 7.86 Zagatala 2014 41.601483 46.631462 713 14.7
USW00024023 1994 41.12199 -100.66895 8419 9.91 Saki 1992 41.210583 47.155045 816 13.7
USW00024023 2014 41.12199 -100.66895 8419 8.9 Saki 2014 41.210583 47.155045 816 13.9
USC00339312 1992 40.78126 -81.91986 3109 9.48 Ismayill 1992 40.79759 48.146493 584 10.3
USC00339312 2014 40.78126 -81.91986 310.9 8.71 ismayllll 2014 40.79759 48.146493 584 12.7
Table 2 — temperature differences between the years 1992 and 2014 for each station
USA Azerbaijan
Differences 2014-1992 Mean Differrences 2014-1992 Mean

USCO0286055 0.69 11.85565217 Pirallahi 1.4 14.96086957
USWO00094728 0.28 12.96347826 Mingagevir 2.3 15.8173913
USW00014821 -0.05 11.90565217 Qazimammsad 2.7 15.60454545
USC00134585 -0.26 10.51809524 Samaxi 2.3 11.14347826
USC00253605 -0.68 8.589545455 Zagatala 2.8 13.48636364
USW00024023 -1.01 9.464347826 Saki 0.2 13.07391304
UJSC00339312 -0.77 0.83173913 ismayilli 2.4 11.59565217

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).
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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).

Correlation between temperature and altitude values
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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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