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The article focuses on the characteristics of air temperature and dew point changes observed
during repeated fog events in the Absheron Peninsula in 2000...2022. For this purpose,
continuous observation data of Heydar Aliyev International Airport was used. Here is an
analysis of all types of fog by month of occurrence. The limits of total fog, Meteorological
Optical Range < 500 m. and 501...1000 m. are considered in the analysis. Repeating such
criteria, attention was paid to the recorded air temperature and dew point indicators for
L...III, TV...VI and X...XII months of the year. The analyzes show that the fogs observed in the
peninsula are mostly recorded at a temperature of 6...8 °C. The most commonly observed dew
point temperature ranges of 0,0...0,3 °C and 1,0...1,2 °C at all ranges of MOR in fog repeats.
The results of the research are of particular importance for the planning of the work of all
transport areas and the forecast of fogs.
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INTRODUCTION

Recurrence of fog events is observed with
decreasing Meteorological Optical Range (MOR)
(Huseynov N.Sh.,2011, Guliyev H.I. et al, 2004).
This atmospheric phenomenon poses a threat
to agriculture and transport. Reduced visibility
creates difficulties in driving a vehicle, and as a
result, accidents are inevitable (Tanriverdiyev X.K.
etal, 2015, Mehdiyev A.S. et al, 2008). The area of
transport where fog events pose a greater threat is
air transport. Loss of horizontal visibility paralyzes
the operation of air transport. This violates the
minimum visibility of aircrafts, does not allow them
to take off and land on the runway, free movement
and approach to the stop (Tanriverdiyev X.K. et al,
2015, Huseynov N.Sh., 2011, Mehdiyev A.S. et al,
2008). On 27.03.1977, which went down in history
as the «Tenerife airport tragedy», the failure to
track the movement of two aircrafts on the runway
resulted in the tragic loss of 583 passengers on both
aircrafts. There are many such facts in the history
of air transport (Mammadova G.A., 2017). For this
reason, the constant repetition and study of fog
events is important for the safety of transport.

The phenomenon of fog is characterized
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by the loss of meteorological visibility due to the
accumulation of sublimation and condensation
products in the atmospheric layer near the surface
of the earth in calm weather conditions, at certain
temperature and dew point limits. The warning
received by the Civil Aviation Authority due to
the reduction of the horizontal visibility distance
(SPECI) is issued when the limits of 1000, 850,
550, 300, 150, 75 m are exceeded. At this time,
the control body and the staff controlling the
aircraft, according to the accepted criteria, make an
important decision for the flight with the help of
the equipment.

In order to study the occurrence of fog, its
physical properties are studied. The dependence
of fog on other meteorological parameters, the
change of its appearance and other meteorological
elements in its different extremes are constantly
attracting attention.

A. M. Shikhlinski, A. J. Eyyubov, H. L
Guliyev, N. Sh. Huseynov, R. N. Mahmudov
and other scientists played a great role in the
investigation of various features of fog phenomena
across the country. In such studies, attention was
paid to the theoretical basis of fog, microphysics,
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theoretical basis of fog, microphysics, distribution
of foggy days throughout the year in space and
time.

The extensive study of the effects of
fog on air transport in the country belongs to
N. Sh. Huseynov. N. Sh. Huseynov extensively
studied the physical and geographical features
of the recurrence of fog events at the airports
of Azerbaijan, and focused on the role of other
meteorological factors in their formation.
However, the conducted research should be
constantly updated and modernized. The
increase in the number of observations, the
development of scientific and technological
tools for the statistical registration of fogs makes
it necessary to take such steps (AAR-ANS-008
Meteorological service to air traffic, Mammadov
R.M., 2013).

MATERIALS AND METHODS

The fog monitoring data of the H.
Aliyev International Airport (-7 m) operating
on the Absheron Peninsula covering the
years 2000...2022 were used in the research.
The research was conducted on the basis of
mathematical and physical-statistical methods.
The observational data used in the study are
based on the regular fog registration of the
most modern transmissometers installed in the
automatic meteorological stations. During the
analysis, the occurrences of fog recurrence at
different thresholds of air temperature and dew
point recorded in the observations of all types of
fog were investigated. They are grouped by [...VI
and X...XII months according to the recurrence
characteristics of fog events ( Tanriverdiyev
X.K. etal, 2015, Mammadov R.M., 2013).

The purpose of the study

Determining the recurrence
characteristics of fog events at different extremes
of air temperature and dew point throughout
the year. For this purpose, the characteristics
of their recurrences in several gradations of air
temperature and dew point recorded during fogs
recurring in multi-year seasons in 2000...2022
are investigated.

DISCUSSION AND RESULTS OF
THE STUDY

The Absheron Peninsula is the most
important region in terms of aviation operations

in the country. In addition to small aviation, in
order to increase the activity of international
and local air flights, the safety of flights must be
ensured first.

The Absheron water area has a complex
physical-geographical position (Andersen H. etal,
2020, AAR-ANS-008 Meteorological service to
air traffic). Cold, dry, humid air masses coming to
the area from the north, south and east throughout
the year and the Caspian Sea determine the
synoptic conditions of this area (Tanriverdiyev
X.K. et al, 2015, Kanchan, L. et al, 2022). Also,
during the transitional periods of the year, fog
formation occurs in this region in clear weather
conditions and with the intervention of southern
air masses in the region. Depending on the type
of fog that occurs on the Absheron Peninsula,
depending on the conditions of its formation,
it sometimes lasts for several days and slows
down the traffic (AAR-ANS-008 Meteorological
service to air traffic, Hydrometeorological Atlas
of the Caspian Sea...2014).

Fogs are divided into advective, radiative
and mixed types according to the conditions
of formation (Tanriverdiyev X.K. et al, 2015,
Huseynov N.Sh., 2011). The formation of fogs
on the Absheron Peninsula coincides with
the cold period of the year. The main factors
that play a role in the formation of fogs are air
temperature and dew point (Tanriverdiyev X.K.
et al, 2015, Ayyubov A.C. et al, 1984). That is
why, the role of air temperature and dew point in
their repetition was investigated in the research
work on the months of the year.

During fog events, the repetitions of air
temperature and dew point in different gradations
are distributed differently. Thus, during the years
2000...2022, in repeated fog events in January,
February and March, 28 % of the cases where the
meteorological optical range was < 500 m were
6...8 °C, 24 % were 4...6 °C, 14 % were 0...2 °C,
12 % occurred in air temperature conditions
of 2...4 °C. At this MOR threshold, 1 % each
occurred in the intervals -4...-2 °C (3 %),
-2...0 °C (5 %), 10...12 °C and 14...16 °C, and
3 % at 22..24 °C. Summarizing the result, the
main part (97 %) of repeated fogs was recorded
in the range of 0...12 °C, especially 2...10 °C
(85 %), and a small part (13 %) was recorded in
the air temperature range of -4...0 °C, 10...12 °C,
22..24°C.
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Fig. 1. Air temperature changes during fog events in months I... 111

36 % of fog recurrences in the range
of 501...1000 m of MOR are 6...8 °C, 24 % are
4..6 °C, 15 % are 8...10 °C, 11 % are 2...4 °C,
8 % -1 occurred in the range of 0...2 °C. At this
visibility limit, 7 % of the total fogs were repeated
in the range of air temperature -4 ... -2 °C (1 %),
-2...0 °C (2 %), 10...12 °C (2 %). It appears that
regardless of the MOR threshold, recurring fog
events in January, February, and March were
mostly recorded in the 6...8 °C air temperature
range. In addition, 94 % of the total reproduction
occurred in the air temperature conditions of
0..10 °C. In the study, different thresholds of

the dew point observed during the fogs that
occurred in the IL..III months were calculated.
Analyzes show that 51 % of fogs in cases where
MOR is < 501m are formed under 0 °C, 27 % at
0,1..0,3 °C, 14 % at 1..1,2 °C, and 5% at
0,4...0,6 °C dew point deficiency. In the range
of 501...1000 m of MOR, 42 % of fogs occur
when there is a dew point deficit of 0 °C,
25 % of 0,1...0,3 °C, 18 % of 1...1,2 °C, and
7 % 0f 0,4...0,6 °C. At each of the other dew point
deficiency thresholds, fog repeats are no higher
than 2 % for both appearance criteria (Table 1).

Table 1
Variation of MOR in fogs in months I...III depending on dew point
o o N N — =3 N
o = S — o e <
MOR o : : : : : : : Cases
— < = < N < <
=) (=] S — — ~ <
<500 51 27 5 1 14 0 1 0 1647
<1000 42 25 7 1 18 2 2 1 662
If we focus on the different air temperature repeated (Figure 2).

thresholds recorded during fog recurrences in
April, May and June, in the phase when MOR
is below 500 m, 24 % of total recurrences are
8...10°C, 21 % are 10...12°C, 20 % 6...8 °C, 11 %
12...14 °C, 8 % 16...18 °C, 7 % 4...6 °C. At other
extremes of air temperature, fog recurrences are

not higher than 3%, and this accounts for 9 % of

the total cases. However, at MGM < 501 m, 91 %
of the total fog events in the 4...14 °C range were

In April, May, and June, 24 % of repeated
fog events within <1000 m of MOR were observed
at temperature limits in the range of 8...10
and 10...12 °C, 23 % were 6...8 °C, 12 % were
12...14 °C, 6 % were 14...16 °C. In the range of
2...6 °C (5 %) and 16...22 °C (6 %), fog recurrences
accounted for 11 % of all cases. However, 89 %
of the total replication occurred in the 6...16 °C
range.
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Fig. 2. Dependence of air temperature on dew point during fog events in IV...VI months

For both MOR thresholds, the highest
fog recurrences occur in the temperature range of
6...12 °C. The analysis of dew point thresholds
observed during fogs during these months is also
of interest. The analysis shows that more fog
cases (57 %) were recorded at 0.0 °C or closer to
the MOR visibility limits below 500 m. During
fog, the visibility distance of less than 500 m

was repeated in 25 % of cases in the range of
0,1...0,3 °C, and in 9 % of cases in the range of
1...1,2 °C. Fog recurrences at other dew point
thresholds did not exceed 3 %. 91 % of the
total repeatability was recorded in the range of
0...0,3 °C and 1,0...1,2 °C, and 9 % in other dew

point ranges.

Table 2
Variation of MOR 1in fogs in IV...VI months depending on dew point
3 © o N — ) N N —
S S S — o o < v N
MOR = : : : : : : : : : Cases
— < ™ < S8 <, < < )
S S S — — (@\l < v v
<500 57 25 3 0 9 1 2 1 1 1 556
<1000 53 27 11 2 5 0 0 1 0 1 235

53 % of this visibility threshold is
observed at 0 °C, 27 % at 0,1...0,3 °C, 11 % at
0,4..0,6 °C, and 5 % at 1,0...1,2 °C dew point
thresholds during the MOR threshold in the range
0f 500...1000 m. Only 4 % of the occurrence of
the total <1000 m MOR limit occurred in the
dew point ranges of 0,7...0,9 °C, 4...4,2 °C, and
5,9...6,1 °C. 96 % of cases where MOR is below
500 m are recorded in dew point cases of 0...0,6
and 1...1,2 °C.

During fog in October, November
and December, 15 % of cases of MOR below
500 m have air temperatures of 6...8 °C, 13 %
of 12...14 °C, 12 % of 2...4 °C, 8...10 °C and
10...12°C,9%wererecordedintherangeof4...6°C,
7 % in the range of 0...2 °C and 14...16 °C, and
6% in the range of 16...18 °C. In the range of

-2...0 °C, 18...20 °C and 20...22 °C, 7 % of the
total cases of MOR below 500 m are repeated.
The general repeatability shows that 93 % of
cases where MOR is < 500 m during fog occur in
the air temperature range of 0...16 °C, especially
in the range of 6...12 °C (52 %).

In these months, 18 % of the cases of
MOR observed at <1000 m during fog were
6..8 °C, 16 % 2...4 °C, 14 % 8...10 °C, 12 %
12..14 °C, 9 % 4...6 °C, 9 % 12...14 °C, 9 %
14...16 °C, 6 % 0...2 °C, 5 % 18...20 °C. In the
temperature range of -2...0 °C, 16...18 °C and
20...22 °C, this indicator is only 5 % of the total
repeatability. However, 95 % of the repetition
of this appearance threshold was found to occur
in the range 0...16 °C, especially in the range
6...12 °C (44 %).
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Fig. 3. Dependence of air temperature on dew point during fog events in X...XII months

In recurring fogs in October, November,
and December, 58 % of cases where MOR
was <500 m had a dew point of 0 °C, 21 %
0,1..0,3 °C, 13 % 1..1,2 °C, 7 % 0,4...0,6 °C
recorded in the interval. Only 1 % of the total
cases where this appearance threshold was
repeated occurred in other dewpoint cases, 99 %
in the 0...0,6 °C and 1,0...1,2 °C dewpoint range,
especiallyinthe0,0...0,3°C(79 %)dewpointrange.
During these months, 48 % of 501...1000 m
MOR thresholds recorded during fogs were

repeated at 0,0 °C, 20 % at 0,1...0,3 °C, 14 %
at 0,4..0,6 °C, and 12 % at 1,0...1,2 °C dew
point thresholds. During these months, 48 % of
501...1000 m MOR thresholds recorded during
fogs were repeated at 0,0 °C, 20 % at 0,1...0,3 °C,
14 % at 0,4...0,6 °C, and 12% at 1,0...1,2 °C dew
point thresholds. 8 % of the total repeatability
was found in the dew point ranges of 0,7...0,9 °C,
1,3...3,0 °C and 5,0...5,2 °C. However, 82 % of
cases where MOR was < 1000 m recorded dew
point thresholds in the range 0...0,6 °C (Table 3).

Table 3
Variation of MOR in fogs in X...XII months depending on dew point

o o N N v — =3 N

- S S — — (@\| on U]

MOR = : : : : : : :
— < o~ (e on (@) oe] [e)

S S =3 — — — o~ v

<500 58 21 7 1 13 0 0 0 0
<1000 48 20 14 4 12 1 1 1 1

In the study, phase I of maximum cases of
MOR below 500 m in annual repeated fog events
from 2000 to 2022 is located in the range of air
temperature0...10°Canddewpoint 0,0°C(Table4).

0,1...0,3°Cdew pointand 0...10°Crange of
air temperature is maximum phase II when MOR
<500 m is observed during fog. The dew point
range of 1,0...1,2 °C and the temperature range of
0...10 °C is phase III where the maximum of MOR
is observed below 500 m. A total multiyear MOR
of less than 500 m was observed in 3,668 cases.

During the multi-year period of fog, the

first phase in which the cases of MOR recorded
at the range of < 1000 m were repeated more often
occurred in the conditions of air temperature
0...14 °C and dew point 0,0 °C (Table 5).

The second phase, where this appearance
threshold is more repeated, is the temperature
range of 2...12 °C and the dew point range
of 0,1...0,3 °C. The third maximum phase, in
which the limit of MOR <1000 m is repeated,
coincides with the approximate range of dew
point 1,0...1,2 °C and temperature 2..12 °C.
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Table 4
Variation of MOR below 500 m as a function of air temperature and dew point in annual replicated
fog from 2000 to 2022
Ta, °C
MOR T°. C 0| 0l1..03 | 04...06 | 0,7...09 | 1,0...1,2 | Summary
-4,1...2,1 1 0 0,2 0,0 0,1
-2,0...0,1 2 1 0,3 0,0 0,3 3
0,0...1,9 5 2 0,5 0,1 1,4 9
2,0...3,9 9 3 0,9 0,2 2,7 16
4,0...59 8 4 0,9 0,1 1,9 15
6,0...7,9 13 5 0,6 0,1 1,4 20
g 8,0...9,9 5 3 0,3 0,0 2,8 12
§ 10,0...11,9 4 2 0,2 0,1 0,9 8
Vi 12,0...13,9 3 2 0,5 0,1 0,2 6
14,0...15,9 2 1 0,3 0,1 0,1 3
16,0...17,9 2 0 0,0 0,1 0,4 3
18,0...19,9 1 0 0,1 0,0 0,3 2
20,0...21,9 0 0 0,0 0,0 0,1 1
22,0...23,9 1 0 0,1 0,0 0,0 1
Summary 56 23 5 1 13 3668
Table 5

Variation of the 501...1000 m threshold of MOR as a function of air temperature and dew point in
repeated annual fogs from 2000 to 2022

MOR T’OCT“’OC 0,0 |0,1...03 | 0,4...0,6 | 0,7...09 | 1,0...1,2 | 1,9...2,1 | 2.8...3,0 | 4,0...42 | Sum
41.21 0 0 0 0 0 0,0 0,0 0,0 0
2,0..01 0 0 0 0 0 0,0 0,0 0,0
00..1,9 3 1 1 0 1 0,2 0,0 0,0 6
20..39 6 2 1 0 3 0,5 0,2 0,1 13
40..59 7 4 1 0 2 0,2 0,5 0,3 15
6,0..79 13 8 2 0 3 0,2 0,0 0,3 27

£ 8,0..99 7 4 1 1 2 0,0 0,2 0,0 16

S 100..119 4 2 1 0 1 0,2 0,3 0,1 10

v 12,0..139 2 1 1 0 0 0,0 0,0 0,0 5
14,0...159 3 1 0 0 0 0,0 0,0 0,0 4
16,0...179 0 0 0 0 0 0,0 0,0 0,0 2
18,0...199 1 0 0 0 0 0,1 0,1 0,2 2
20,0..21,9 0 0 0 0 0 0,0 0,0 0,0 0
22,0..239 0 0 0 0 0 0,0 0,0 0,0 0
Sum 47 23 10 2 13 1 1 1 1333
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A total of 501...1000 m MOR occurred
in 1333 cases in the multiyear period. Given the
small numbers of repeated occurrences during
fog in the tables, it can be said that the main fog
occurrences occurred at temperatures of 6...8 °C
and dew points of 0,0 °C at both analyzed MOR
thresholds.

CONCLUSION

The following results were obtained
during the study of the dependence of MOR
on air temperature and dew point thresholds
during repeated fogs in Absheron Peninsula in
2000...2022:

1. In January, February, March, 75 % of
cases of MOR below 500 m have an air temperature
of 2...10°C, in April, May, June, 76 % of cases are
6...14 °C, and in October, November, December,
60 % It happened in the range of 4...14 °C.

2. In January, February, March, 85 % of
casesofMORbelow 501...1000 mairtemperatureis
2...10 °C, in April, May, June 83 % is 6...14 °C,
and 67 % in October, November, December It
happened in the range of 2...12 °C.

3. All MOR thresholds for year-round
recurring fog occur in the dew point ranges of 0.0
°C,0,1...0,3°C and 1,0...1,2 °C.

4. During fog, the maximum repetition of
both MOR thresholds occurs at 0,0 °C dew point
conditions with temperatures of 6...8 °C.

The analyzes of the fogs occurring in the
Absheron water area are used for future forecasting,
air transportation planning, charting, etc. can be
used in the assessment of the logistics interests of
the state and in the planned organization of the
work of transport types.

In the conditions of modern climate
changes, the process of increasing the temperature
oftheairand decreasing the amount of precipitation
continues on the Absheron peninsula. In such
conditions, air humidity is also decreasing. Our
analysis shows that global warming will weaken
the recurrence of fog events on the Absheron
Peninsula, leading to internal shifts in its timing.
Therefore, it is recommended to give priority to
the use of regional forecast models in which the
local relief factor is taken into account in fog
forecasting.
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ABIIIEPOH TYBETTHJIET'T (O31PBAMKAH) TYMAHHBIH KAMTAJIAHYBIH
AHBIKTAYJIAT'BI AYA TEMIIEPATYPACHI MEH HIBIK HYKTECIHIH POJII

X. B. MamenoBa

¥aimmuix asuayus akaoemusicor AZ1044, baxy, Ozipbatiscan

E-mail: hajarmammadova@azans.az

Makamnama 2000...2022 xx. AbamepoH TyOeriHae KalTallaHFaH TYMaH Ke3iHje OalkayFaH
aya TemIiepaTypachl MEH IIbIK HYKTECIHIH ©3repy epeKIeNiKTepl KapacTelpblirad. by yinin
[eitnap OnueB xanblKapajblK OyeKalbIHBIH TYPAKTl MOHUTOPHHTI1 JIEPEKTEP1 MaiiaiaHbLI-
nel. Tanmayna >Kalirbl TYMaHHBIH IHET1, METEOPOJIOTHSUIBIK KOPIHY KalIbIKTBIFBI < 500 M.
xoHe 501...1000 M. eckepineni. MyHaail KpuTepuidnep/IiH KalTalanybl Ke31HIET1 aya TeM-
neparypachkl MeH mblK HykteciHiy L. 111, IV...VI xxone X...XII aiinapbinaa TipkeiareH Kopcer-
KilITepiHe Ha3ap ayaapbuiabl. Tangaynap TyOekTe Oaiikanran TyMaH HeriziHeH 6...8 °C temrie-
parypaja TipkeyneTiHiH kepceresi. TyMaHHbIH KalTaaaHybIHAAFbl METEOPOJIOTUSIIBIK KOPIHY
KAIIBIKTBIFBIHBIH OapJIbIK TMana3oHbIH/IA KU1 OalKallaThIH IIBIK HYKTECIHIH TeMIleparypa-
cel 0,0...0,3 °C xone 1,0...1,2 °C apansirpina 60maabl. 3epTTey HOTHXKENEpl OapIbIK KOk
OaFbITTapBIHBIH JKYMBICHIH JKOCIapiiay >KOHE TyMaH/bl 0OJKay YIIIH epeKile MaHbI3Fa He.

TyiiiH ce3mep: TyMaH, METCOPOJIOTHSIIBIK KOPIHY KAITBIKTHIFBI, aya TEMIICPaTyPacChl, IITBIK HYKTECIHIH TeM-
neparypachl, aBTOMaTThl METEOCTAHIHSI, (PU3UKA-METEOPOIIOTHSIIBIK TaJI/Iay.

POJIb TEMITEPATYPBI BO3YXA W TOYKH POCHI ITPH OIPEIEJEHNNA
MOBTOPSIEMOCTH TYMAHA HA ABIIEPOHCKOM
MOJYOCTPOBE (A3EPBAKAH)

X. B. MamenoBa
Hayuonanvuasn asuayuonuas axademus AZ1044, Baxy, Azepoatioscan
E-mail: hajarmammadova@azans.az

B crarbse paccMOTpeHbl 0COOEHHOCTH H3MEHEHUS TEMITEPATYPhI BO3yXa U TOYKHU POCHI, HAOIII0-
JaBIIKECs BO BPeMs IMOBTOPHBIX TYMaHOB Ha noiryoctpoBe Abamepon B 2000...2022 rr. s
3TOr0 OBLIIN UCIIOIB30BaHbI IaHHBIE TOCTOSTHHOTO MOHUTOPUHTa MeKIyHapOIHOTO a3ponopTa
uM. ['eiinapa Anuesa. B ananuse yunTeIBatoTCs IpeAebl 00IIETO TYMaHa, 1adbHOCTh METEOPO-
noruyeckoi BuaumoctH (JIMB) <500 m. 1 501...1000 m. IIpy noBTOpEeHNN TAKUX KPUTEPHUEB
oOpallany BHUMaHUe Ha PErUCTPUPYEMbIE TIOKA3aTeNI TeMIIepaTypbl BO3yXa U TOYKH POCHI
aaa LI, IV... VI u X.. . XII Mecs1ieB roga. AHaau3bI HOKa3bIBAIOT, UTO HAOIIOMaeMbIe€ Ha I10-
JTyOCTPOBE TyMaHbI B OCHOBHOM (PUKCUPYFOTCs P Temrieparype 6...8 °C. Haubonee gacto Ha-
OromaeMble TEMIIEpaTypbl TOUKH pOCHI BO Beex nuana3zonax JIMB B moBropax Tymana HaXoasT-
cs B penenax 0,0...0,3 °C u 1,0...1,2 °C. Pe3ynbrarsl HcceI0BaHHS KIMEIOT 0CO00€ 3HAYCHUE
JUIS TTTAHUPOBAHUS paOOThI BCEX TPAHCIIOPTHBIX HANPABICHUN U IPOTHO3UPOBAHMSI TYMaHOB.

KuaroueBble cioBa: TymMaH, JalbHOCTh MeTeoposornyeckoi BuauMmoctu (JIMB), Temneparypa Bo3yxa, TeM-
neparypa TOYKH POChI, aBTOMaTH4ECKasi METEOCTaHIINs, PH3UKO-METEOPOIOTUICCKHI aHaJIH3.
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