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the relevant temperature data for 1961...2014 on the example of Agstafa, Dashkasan, Shamkir,
Gadabay, Ganja, and Goygol-resort meteorological stations. Assumptions are made about the
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INTRODUCTION

During the descent and climbing stages of
aircraft, their speed and take-off distance depend
on the physical characteristics of the atmosphere,
especially on the air temperature. Increasing the
temperature of the air requires increased speed at
the departure of aircraft. Change of take-off speed
causes the aircraft to change the running and the
take-off distance. More favorable conditions for
speeding up the aircraft are observed mainly in
low-temperature levels in the tropopause and low
stratosphere. The air temperature diminishes when
the air temperature changes, which results in a
decrease in engine power, increase the speed of the
engine, and, respectively, increase running distance.
So, increasing the temperature by 100 °C causes
the take-off distance to be increased by 7...13 %
[5, 1]. Calculations show that the change in air
temperature by 300 °C (e.g. from winter to summer
or vice versa) results in hourly fuel consumption of
up to 5...6%, lowering of air to 50 °C, maximizing
the maximum speed by 1%. At a standard elevation
of 11 km, the maximum velocity of the boom
increases as compared to the zero level due to the
decrease in temperature in the standard atmosphere
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[2]. The maximum speed decreases with increasing
temperature. The maximum vertical speeds of the
aircraft primarily depend on the engine's current
thrust. Temperature mode also affects the engine's
force, as it affects the maximum vertical speed.
The temperature incrementing above the standard
temperature leads to a decrease in maximum
vertical speed. The standard vertical speed of the
aircraft shrinks by 10...20 % when relative air
temperature increases by about 100 °C relative to
the standard atmosphere [1]. Accordingly, civilian
airline flights are operated at optimum speeds of
high altitudes. From this point of view, the study
of the observed temperature regime is becoming
even more urgent, given that international flights
are being explored. The time-spatial distribution
of the temperature indices of the area is mainly
carried out in time intervals, such as the seasons,
months, and days of the year, in large, medium, or
small areas. It is more appropriate to analyze the
space templates characteristics of the temperature
indices at constant date intervals, and intervals were
selected for the calendar months and year as the
time interval to evaluate the time-space variability
of the thermal regime of the investigated area. For
this purpose, the analysis of the long-term dynamics
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of temperature indices has been carried out using
the evaluation of observations on the temperature
of 1961...2014 in meteorological stations Agstafa,
Dashkasan, Shamkir, Gadabay, Ganja, and Goygol-
resort located in the study area.

MATERIALS AND METHODS

The trends of average annual rate of air
temperature for 1961...2014 are shown in the
figure 1. From the trends in the graphs, it is
clear that in the area where the research is being
conducted, average annual temperature increases
are observed. Increasing the temperature of the
area both on months and in seasons leads to an
increase in fuel consumption on aviation flights.
Another important challenge to modern climate
studies is to determine the average annual or
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normative values of climate values, including
air temperature. The solution to this problem
is important because there are trends in the
dynamics of meteorological sequences due to
climate change, and there are serious difficulties
in selecting the optimal length of the period for
calculating average value. Thus, the calculated
average or normal evaluation should remain
statistically stable beyond the limits of the chosen
period. It is impossible to predict such relative
stability for any calculation period. Taking these
into consideration, the average statistical period
for the 1961...1990 period, as recommended by
the World Meteorological Organization, is also
used in our country as well as in many countries.
Using this method, it is possible to make
comparative analysis of climate change results
for different regions of the world.
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Fig. 1. Time series of the mean annual air temperature (0C) for the period 1961...2014 in meteorological stations:
a) Agstafa; b) Dashkasa; c) Shamkir; d) Gadabay; e) Ganja; f) Goygol-resort.
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When compared with the norm (1961...1990), a
substantial increase was observed in the study of the
average (Table 1).

When compared to Table 1, the highest increase
in the average air temperature was observed
at Dashkesen, Shamkir, Ganja stations 0.9 °C,

Aghstafa, 0.7 °C at Goygol-resort, and at least at
Gedebey station 0.5 °C. Increasing the average air
temperature in the area is shown for months as well
(Table 2) [4]. In the research, anomalies were also
examined for months, in addition to the average
annual temperature in terms of the norm.

Table 1
Comparison of the long-term annual air temperature for 1991...2014 and norms for 1961...1990 (°C)
Years
Stati Diffs
atons 1961...1990 (norm) | 1991..2014 Herence
Agstafa 12.7 13.4 0.7
Dashkasan 7.0 7.9 0.9
Shamkir 13.6 14.5 0.9
Gadabay 7.8 8.3 0.5
Ganja 13.4 14.3 0.9
Goygol-resort 6.2 6.9 0.7
Table 2
Changes in the long-term monthly air temperature for 1991...2014 relative to norms of 1961...1990 (°C)
Stat Months A 1
HOm it 2]3]a]ls[e]7]s8]o[w][nu]r|™™
Agstafa 09 1.1 11 04 01 09 04 09 06 14 01 O 0.7
Dashkasan 1.1 07 14 07 08 13 06 11 05 15 01 08 09
Shamkir 10 08 15 08 07 13 09 17 10 17 02 03 0.9
Gadabay 0 0 09 0 03 09 02 16 10 15 -03 -01 05
Ganja 14 10 10 01 02 13 09 16 10 17 07 02 09
Goygol-resort 0.8 0.8 15 1.0 05 09 04 13 06 07 01 02 0.7

As mentioned on the Table 2, there are no
changes in Agstafa and Gadabay territory during
several months. However, the change is observed
in each hydrometeorological stations. Thus, in
December in Agstafa and in January and February
in Gadabay anomaly is equal to zero. Except for
November and December in Gadabay, the value of
changes was positive in the study area [1]. Given
the effect of the maximum and minimum amount
of the temperature on aviation flights, each one has
been analyzed individually [3]. The value rate of air
temperature can cause a sharp decrease in density,
which in turn increases the running distance on the
runway. But in minimum evalution it can lead to
increase of ice build-up events and reduce braking
effect on the runway [1]. Accordingly, the absolute
maximum temperature in the area in July is about
Agstafa 41 °C, Dashkasan 34 °C, Shamkir 39 °C,
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Gadabay 35 °C, Ganja 41°C and Goygol -30 °C.
Absolute minimum temperatures were observed in
Agstafa -26 °C, Dashkasan -24 °C, Shamkir -17 °C,
Gadabay -25 °C, Ganja -180C in January and -24 °C
in Goygol-resort in January [3]. The seasonal
changes in air temperature indications for the study
area are clearly shown in Table 3.

It is clear from the table that global warming
has also influenced to season changes. The results
of the statistical analyzes show that the average air
temperature is higher than norm, in each stations
of studied region. Increase of the average air
temperature in the winter months were observed
in the winter season at 0.9 °C in Ganja, 1.0 °C in
Goygol-resort, 1.2 °C in Shamkir in the summer,
and 0.9 °C in Dashkasen, Shamkir and Ganja
hydrometeorological stations in the autumn. In
general, the winter is 0.6 °C in the winter, 0.7 °C in
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summer, 1.0 °C in summer, and 0.8 °C in the fall [4].
Asyoucansee, the high amount of changes coincides
with the summer season. These temperature changes
will naturally not be neglected on aviation flights.
This trend will lead to increase of fuel consumption

and increase the running distance on the runway.
Therefore, construction of new airports in the area
to be explored in the future should be carried out in
more adequate areas. Specifically, the length of the
runways should be taken into account.

Table 3

Distribution of the long-term seasonal air temperature for the period of 1961...1990 (norms) and
1991...2014 (°C)

Hydromete;orological Years and Winter Summer Spring Autumn Annual
stations differences

1961...1990 1.9 11.9 23.5 13.5 12.7
Agstafa 1991...2014 2.5 12.4 243 14.2 13.4
change +0.6 +0.5 +0.8 +0.7 +0.7
1961...1990 -1.5 5.6 15.7 8.2 7.0
Dashkasan 1991...2014 -0.7 6.5 16.8 8.9 7.9
change +0.8 +0.9 +1.1 +0.7 +0.9
1961...1990 3.1 12.6 24.1 14.4 13.6
Shamkir 1991...2014 3.8 13.5 25.3 15.4 14.5
change +0.7 +0.9 +1.2 +1.0 +0.9
1961...1990 -1.0 6.8 16.6 9.0 7.8
Gadabay 1991...2014 -1.0 7.2 17.5 9.7 8.3
change 0 +0.4 +0.9 +0.7 +0.5
1961...1990 3.0 12.4 23.9 14.0 13.4
Ganja 1991...2014 3.9 12.8 25.1 15.2 14.3
change +0.9 +0.4 +1.2 +1.2 +0.9
1961...1990 -2.6 5.0 14.8 7.4 6.2
Goygol-resort 1991...2014 -2.0 6.0 15.6 7.8 6.9
change +0.6 1.0 +0.8 +0.4 +0.7

RESULTS

During 1991...2014, the surface air temperature
at all stations located in the study area increased
compared to the multi-year norm (1961...1990).
This increase was 0.7 °C in Agstafa, 0.9 °C in
Dashkasan, 0.9 °C in Shamkir, 0.5 °C in Gadabay,
in Ganja 0.9 °C, in Goygol-resort 0.7 °C. In
general, the temperature increase for the years of
research in the region was 0.77 °C. The analysis of
the distribution of temperature change in Ganja-
Gazakh region by seasons showed that it is positive

in winter was 0.6 °C, in spring 0.68, in summer
1.0 °C, in autumn 0.78 °C. The results show that
the increase in temperature due to climate changes
1s most often observed in the summer months. An
increase in air temperature leads to a sharp drop in
air density, which in turn leads to an increase in the
flight distance of aircraft. In this case and taking into
account the current trend, we recommend that the
horizontal length of the runway of future airports in
the region be 0.3...0.5 km larger than the existing
runway.
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Makanana Arcrada, [damxecan, lamkup, KemaGek, I'simmxa xone lelirenb KypOpThIHBIH
METEOPOJIOTUSUIBIK CTaHIMsUIaphl MbicanbiHAa 1961-2014 xpuinapaarsl THICTI TEMIIEPATypaibIK
JIepeKTepAl  KojjaHa oOThIpbin, [sHKa-['a3ax aymaHbIHAAFbl ayaHbIH JKep OeTiHAeri
TEMIIEpaTypaJIbIK PEKUMIHIH ©3repicTepl TainfaHAbl. AHBIKTAJIFaH TEMIIEPaTypasiblK pPEKUM
e3repicTepiniy [aHKa-1"a3ax aygaHbIHAAFbl YITAKTap/AbIH YIIY KOHE KOHY JKaFAailiapbiHa acepi
TypaJibl OoyKaMIap *Kacaysl.

Tyiiin ce3nep: aya TemriepaTypachl, CTaTUCTHKAJIBIK Tajjay, MayChIMJABIK e3repictep, ['siHmka-I'azax
aydaHbl, aBUAKOMITIAHUAJIAPABIH peﬁCTepi, YTy KallbIKTBIFbI, YITY KXbUIAAMABIFbI, OThIH IIBIFbIHBI

N3MEHEHUE PEKUMA TEMIIEPATYPBI IOBEPXHOCTHOT'O BO3AYXA "
EE NIOTEHIIUAJIBHOE BO3JEMCTBUE HA YCJOBUSA B3JIETA U ITIOCAJIKH
CAMOJIETOB B 'AHIZKA-I'A3BAXCKOM PETMOHE

M.®. Cyaeiimanos'
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B crarbe aHanu3upyroTcs U3BMEHEHUS MTPU3EMHOIO TEMIIEPATYPHOTO peXrUMa Bo3ayxa B [ a1 Ka-
["azaxckoM pailoHe ¢ HCTI0JIb30BAaHMEM COOTBETCTBYIOIIUX TEMIIEPATYPHBIX AaHHbIX 32 1961...2014
IT. Ha MpuUMepe MeTeopojorudyeckux craHiuil Arcrada, Hamxecan, lamkup, KenaGek,
Isamxa u Teitrens-kypopt. CrenaHbl NPeINoIoXKEHUS O BIUSHUU OOHApPYKEHHBIX H3MEHEHUUN
TEMIIEPaTyPHOI0 PEKUMA Ha YCIIOBHS B3JIE€TA U [TOCAJAKH CaMoJ1eToB B [ 1H1ka-1"a3axckoM pailoHe.

KarueBbie ciioBa: TEMIICpaTypa BO31YyXa, CTaTUCTUYECKHUI aHalIn3, CC30HHBIC HN3MCHCHUA, I'samka-
I'azaxckuit paﬁOH, peﬁcm aBHaKOMHaHI/Iﬁ, B3JICTHAaA AUCTAaHIUSA, B3JICTHAA CKOPOCTD, paCcXxod TOIIJINBA
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