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Summary. Road traffic noise is an increasingly important environmental concern in urban areas,
particularly in cities experiencing growth in transport activity and tourism. This study assesses road
traffic noise levels in Gabala City, Azerbaijan, and evaluates their potential implications for the urban
environment and population health. Field measurements were conducted at selected monitoring
points along major urban streets characterized by relatively high traffic intensity. Noise levels were
measured using a SVAN 947 sound level meter, with observations focusing primarily on Category

Keywords road traffic noise, Il and IV streets. The measured values were evaluated against the noise limits adopted in the study.
environmental noise, urban The results indicate that average road traffic noise levels at most monitoring locations remained
environment, population within or below the referenced limits; however, during peak traffic periods, noise levels along 28

health, noise pollution, traffic | May, V. Gahramanov, A. Javad, and H. Javid streets and avenues exceeded the reference level by
intensity, Gabala, Azerbaijan approximately 7-10 dB. Particular attention is given to potentially vulnerable population groups,
including children, older adults, and pregnant women. The findings demonstrate the importance of
continuous urban noise monitoring, improved roadside green infrastructure, traffic management, and
regular technical inspection of vehicles. The study provides an empirical basis for integrating envi-
ronmental noise considerations into urban and transport planning in Gabala.

© 2026 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

The rapid development of transportation infrastructure provides substantial economic and social benefits;
however, it is also associated with increasing environmental pressures. Road transport, in particular, affects
various components of the urban environment through atmospheric emissions and noise pollution. Unlike
many natural environmental processes, anthropogenic impacts may occur rapidly and intensively, potentially
exceeding the capacity of ecosystems to recover. The continuous growth of motorized transport therefore rep-
resents an important source of environmental pressure in urban areas.

Road vehicles are among the major mobile sources of urban environmental pollution. In addition to at-
mospheric emissions, increasing traffic volumes contribute substantially to environmental noise. In Azerbai-
jan, the number of motor vehicles has increased considerably in recent years. According to the statistical in-
formation cited in the study, the total number of motor vehicles in the country exceeded 1.95 million by the
end of 2025, approximately 85% of which were passenger cars. The vehicle fleet increased by approximately
5.5%, or 94,934 vehicles, within one year. These trends highlight the growing importance of assessing
transport-related environmental pressures in Azerbaijani cities.

Road traffic noise is generated by multiple components and processes, including engines, transmission
systems, exhaust systems, vehicle horns, and tire—road interaction. Its intensity is additionally influenced by
road surface characteristics, topography, vehicle condition, traffic speed and intensity, and the presence of
urban vegetation. Consequently, traffic noise represents a complex environmental problem whose spatial and
temporal characteristics may vary considerably within the same urban area.
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Environmental noise is also relevant to public health. The source material associates prolonged exposure
to elevated noise levels with adverse effects on the nervous and cardiovascular systems, chronic fatigue, re-
duced concentration and memory, and disturbances in rest and recovery. Such effects may be particularly
important for vulnerable population groups, including children, older adults, and pregnant women.

Despite growing international attention to environmental noise, the source manuscript identifies a lack of
sufficiently detailed research on road traffic noise in Azerbaijan. This research gap is particularly relevant for
developing urban and tourism centers where increasing mobility may intensify environmental pressures.
Gabala City, located on the southern slopes of the Greater Caucasus, represents an important case because of
its tourism potential and relatively intensive road traffic. Accordingly, this study aims to measure and assess
road traffic noise at selected locations in Gabala City and evaluate its potential implications for the urban
environment and population health.

Literature review

Environmental noise is increasingly recognized as an important urban environmental and public-health
concern. Road traffic is one of the principal sources of environmental noise exposure, particularly in densely
populated urban areas. According to the World Health Organization (WHO), prolonged exposure to environ-
mental noise is associated with adverse outcomes including annoyance, sleep disturbance, cardiovascular ef-
fects, cognitive impairment, and reduced well-being. WHO recommends reducing average road traffic noise
exposure below 53 dB Lden and night-time exposure below 45 dB Lnight to minimize adverse health effects
(World Health Organization, 2018).

Recent epidemiological evidence further supports the relevance of road traffic noise to population health.
A systematic review and dose-response meta-analysis by Fu et al. (2023), incorporating 23 studies, found that
each 10 dB increase in road traffic noise exposure was associated with an approximately 2% increase in overall
cardiovascular disease risk, with stronger associations reported for some cardiovascular outcomes. More recent
systematic evidence has similarly reported positive exposure-response relationships between long-term road
traffic noise and myocardial infarction and stroke, reinforcing the importance of incorporating environmental
noise into urban health assessments.

The magnitude of traffic noise is influenced by a combination of transport and environmental factors,
including traffic volume, vehicle speed and composition, road-surface characteristics, vehicle condition, urban
morphology, topography, and the spatial relationship between roads and residential areas. Consequently, ef-
fective noise assessment requires not only measurement of sound levels but also consideration of the charac-
teristics of the surrounding urban environment. WHO guidance emphasizes interventions at both the noise
source and transmission pathway, including traffic-flow management, appropriate road surfaces, vehicle-re-
lated measures, barriers, insulation, and urban planning interventions.

In Azerbaijan, previous research has addressed the environmental impacts of road transportation, includ-
ing traffic intensity and associated anthropogenic pressures (Aliyev, 2013; Khalilov, 2006). However, the
available literature remains limited with respect to instrument-based assessments of road traffic noise in re-
gional urban centers. This research gap is particularly relevant for Gabala, where tourism development and
increasing mobility may intensify transport-related environmental pressures. Therefore, field-based assess-
ment of road traffic noise in Gabala provides an opportunity to establish baseline evidence for subsequent
environmental monitoring and urban planning.

Materials and methods

Study area

The study was conducted in Gabala City, Azerbaijan, located on the southern slopes of the Greater
Caucasus. Gabala is characterized by an expanding tourism sector and increasing road traffic activity, making
traffic-related environmental noise an important issue for urban environmental assessment. According to the
statistical data used in this study, the city covers an area of approximately 9.5 km? and had a population of
15,319 in 2025.

To obtain a spatially representative assessment of road traffic noise, monitoring locations were selected
along streets characterized by different road categories and traffic conditions. Particular attention was given
to Category 111 and IV streets, where relatively intensive traffic was observed. The monitoring network
covered different parts of the urban road system in order to identify spatial variations in traffic-generated
noise. The spatial distribution of the monitoring points and the corresponding noise-level classes is presented
in Figure 1.
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Fig. 1. Spatial distribution of road traffic noise monitoring points and measured noise levels in Gabala City, Azerbaijan

Noise measurement and assessment

Road traffic noise measurements were conducted using a SVAN 947 sound level meter at the selected
monitoring locations. The measurements were subsequently processed to characterize the average noise con-
ditions at the investigated sites. More than 36 observation records obtained during the field survey were ana-
lyzed to evaluate the spatial variation in road traffic noise across Gabala City.

For spatial interpretation, the measured noise levels were grouped into three classes: <56 dB, 56-66 dB,
and >66 dB. These classes were used to visualize the distribution of relatively low, moderate, and high meas-
ured noise levels across the urban road network (Figure 1). The classification provides a spatial representation
of locations where road traffic noise was comparatively elevated and facilitates comparison among different
parts of the city.

The field observations focused on roads with relatively high traffic intensity and considered the influence
of road and traffic characteristics on the urban acoustic environment. The resulting measurements were com-
pared across monitoring locations to identify areas where elevated noise levels occurred, particularly during
periods of intensive road traffic. The analysis therefore combined instrument-based field measurements and
spatial assessment to characterize road traffic noise conditions in Gabala City.

Population-based assessment

To complement the environmental noise assessment, demographic data for Gabala City were examined to
identify population groups potentially more sensitive to noise exposure. In 2025, the city had a population of
15,319, comprising 7,565 males (49.4%) and 7,754 females (50.6%). Children aged 0-14 accounted for 3,294
persons (21.5%), the working-age population aged 15-64 comprised 10,646 persons (69.5%), and residents
aged 65 years and older accounted for 1,379 persons (9.0%).

These demographic characteristics were considered in interpreting the potential public-health relevance
of traffic noise, with particular attention to children and older residents as potentially vulnerable population
groups. However, because the study did not include individual-level clinical or epidemiological measurements,
the health component was interpreted as an exposure-related assessment rather than evidence of direct causal
health effects.

68


https://doi.org/10.33677/GGIANASCONF20230300009

A.A.Aliyev et al. | ANAS Transactions, Earth Sciences, Special Issue / 2026, 66-72; DOI: 10.33677/GIANASCONEF20260300009

Results and discussion

Road traffic noise can have different effects on human health depending on the intensity and duration of
exposure as well as individual susceptibility. The source material indicates that the response to environmental
noise may vary according to age, sex, and health status, with children, older adults, and pregnant women con-
sidered particularly sensitive groups. It further notes that prolonged exposure to elevated noise levels may
affect sleep and contribute to physiological responses involving the cardiovascular and nervous systems.

For a general representation of the relationship between noise intensity and the reported effects considered
in the source study, noise levels ranging from 30 to 150 dB are presented in Figure 2.

NO EFFECT EVENING CHILDREN'S DAYTIME TOLERANCE HEARING LETHAL
THRESHOLD AWAKENING THRESHOLD THRESHOLD IMPAIRMENT EFFECT

Fig. 2. Noise levels and their reported effects on human health (dB).

The information presented in Figure 2 illustrates that the potential effects associated with noise become
progressively more severe as sound intensity increases. However, the health implications of environmental
noise cannot be determined solely by a single sound-pressure level, as they also depend on exposure duration,
frequency, time of day, individual susceptibility, and other environmental and health-related factors. There-
fore, Figure 2 should be interpreted as a general representation of the noise-effect categories considered in the
source study rather than as evidence of health outcomes among the population of Gabala.

The field measurements conducted in Gabala demonstrated spatial and temporal differences in road traffic
noise levels. Along 28 May Street, V. Gahramanov Street, A. Javad Street, and H. Javid Avenue, average noise
levels were generally within the reference range; however, during certain peak traffic periods, the measured
values exceeded the reference level by approximately 7-10 dB. In contrast, measurements along 20 January
Street, S. Vurgun Street, P. Hashimov Street, and H. Aliyev Avenue were generally at or below the reference
level.

These findings demonstrate that road traffic noise is not uniformly distributed throughout Gabala City.
Higher noise levels were associated with particular road sections and periods of increased traffic activity. This
spatial variation may be influenced by several interacting factors, including traffic intensity and speed, vehicle
condition, road-surface characteristics, topography, and the presence of roadside vegetation.

Analysis of more than 36 observation records indicates that the overall road traffic noise environment in
Gabala was not characterized by uniformly elevated noise levels during the study period. Nevertheless, the
occurrence of values exceeding the reference level during peak traffic periods identifies localized areas where
continued environmental noise monitoring may be necessary.

Population exposure and potential health relevance

The demographic structure of Gabala City was also considered when evaluating the potential relevance of
environmental noise exposure. In 2025, the city had a total population of 15,319, including 7,565 males
(49.4%) and 7,754 females (50.6%). Children aged 0-14 years accounted for 3,294 residents (21.5%), while
10,646 residents (69.5%) were aged 15-64 years and 1,379 (9.0%) were aged 65 years or older.

As shown in Figure 3, females represent 50.6% and males 49.4% of the city’s population, indicating a nearly
balanced sex distribution. Children aged 014 years constitute more than one-fifth of the total population, while
residents aged 65 years and older account for 9.0%. These demographic characteristics are relevant to environ-
mental noise assessment because population groups may differ in their susceptibility to noise exposure.
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Fig. 3. Age and sex structure of the population of Gabala City in 2025.

However, the present study did not collect individual-level medical data or directly assess associations
between measured noise exposure and specific diseases among Gabala residents. Therefore, the findings
should be interpreted as an environmental exposure assessment with potential public-health relevance, rather
than as evidence of a causal relationship between road traffic noise and health outcomes.

Conclusion

This study assessed road traffic noise in Gabala City, Azerbaijan, using instrument-based field measure-
ments at selected locations representing different road categories and traffic conditions. The findings demon-
strate that road traffic noise varies spatially and temporally across the city and is particularly influenced by
periods of increased traffic intensity.

The measurements showed that average noise levels at many monitoring locations remained within or
below the reference levels applied in the study. However, during peak traffic periods, noise levels along 28
May Street, V. Gahramanov Street, A. Javad Street, and H. Javid Avenue exceeded the reference level by
approximately 7-10 dB. In comparison, measurements along 20 January Street, S. Vurgun Street, P. Hashimov
Street, and H. Aliyev Avenue were generally within or below the reference range.

The spatial distribution of the measurements indicates that environmental noise in Gabala is characterized
by localized traffic-related hotspots rather than uniformly high noise levels throughout the city. Although the
observed conditions do not demonstrate direct health effects, elevated noise levels at specific locations may be
environmentally relevant, particularly for potentially vulnerable population groups such as children and older
residents. Therefore, the results should be interpreted as an assessment of environmental noise exposure rather
than as evidence of a causal relationship between traffic noise and specific health outcomes.

Considering the continued development of Gabala as an urban and tourism center, increasing traffic vol-
umes may intensify noise-related environmental pressures in the future. Consequently, systematic monitoring
and the integration of environmental noise considerations into urban planning, transport management, and
public-health protection strategies are important for maintaining a sustainable urban environment.

Recommendations

Based on the findings, regular road traffic noise monitoring should be conducted at locations characterized
by intensive traffic, particularly during peak periods. Priority should be given to areas where elevated noise
levels were identified during the field measurements.

Urban and transport planning should incorporate measures aimed at reducing traffic-related noise expo-
sure. These should include the development and maintenance of roadside green belts, improvement of traffic-
flow management, regular technical inspection of motor vehicles, and consideration of noise exposure when
locating sensitive facilities such as schools and childcare institutions. These measures are consistent with the
preventive actions proposed in the original study.

Particular attention should also be given to monitoring areas used frequently by potentially vulnerable
population groups. Continued collection of standardized noise data would make it possible to identify long-
term trends, evaluate changes associated with increasing traffic intensity, and provide a stronger scientific basis
for future environmental and urban-management decisions.
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OLIEHKA BO3JIEMICTBUS IIYMA ABTOMOBUJIbHOI'O TPAHCIIOPTA
HA T'OPOACKYIO CPENY U 31O0POBBE HACEJIEHUS I'OPOJA I'ABAJIBI

AaueB A. A.'*, Mamenos M. U.', A6ayniaesa X. P.”
"Hucmumym eeoecpagpuu Munucmepemea nayku u obpazoganus Azepobatiodscarckoii Pecnybnuku, Azepbatioscan
AZ1073, baky, np. I. /[casuoa, 117
Munesuegupckuil 2ocyoapcmeenblil yHugepcumem, Azepbaiiodxcan
AZ4500, Munesiuwesup, ya. /1. Anuesoi, 21
*Aemop, omeeuarowuii 3a nepenucky: anvar.aliyev@geo.edu.az

Pe3rome. 11lym aBTOMOOMIIBHOTO TPAHCIIOPTA CTAHOBUTCS BCE OOJIee 3HAUMMOI 9KOJIOTMUECKOH ITPoOIeMOli B TOPOJICKUX paloHax,
0CcOOEHHO B TOPOAIAX, XapaKTEPU3YIOIIIXCS POCTOM TPAHCTIOPTHOM aKTHBHOCTH U pa3BUTHEM TypHu3Ma. B nccienoBanuy oneHnBarOTCS
YPOBHH IIyMa aBTOMOOMIEHOTO TPaHCIOpTa B Topoe ['abana (A3epbaiimkaH) U pacCMaTPUBAIOTCS HX MMOTEHIMAIBHBIE TOCTEICTBUS
JUISL TOPOZACKOHM Cpebl U 370pOBbs HaceneHus. [loeBsle M3MepeHns! MPOBOIMINCH B BRIOPAHHBIX MYHKTaX MOHHUTOPHHTA BIOJIb OC-
HOBHBIX TOPOJICKUX YIIHII, XapaKTePU3YIOMNXCSI OTHOCUTEIHFHO BBICOKOH HHTEHCHBHOCTBIO TPAHCIIOPTHOTO JBIKEHHS. Y POBHH IIyMa
H3MEpSUTHCH ¢ oMolbio mymMomepa SVAN 947, pu 3ToM HabI0eHus ObUTH COCPEAOTOUYEHBI IpeUMyIlecTBeHHO Ha ynunax 111 n
1A% KaTel"OpPIi’I. nOqueHHbIe 3HAUYCHUS OLICHUBAJIUCH l'lyTéM COITIOCTABJICHUSA C MPEACIbHBIMU YPOBHAMU IIyMa, IPUHATHIMU B UCCJIC-
JOBAaHHWHU. Pe3yﬂbTaTbI IIOKa3bIBAKOT, YTO CPEAHUEC YPOBHHU IITyMa aBTOMOOMJIHLHOTO TpaHCIOpTa B OOJIBIIIMHCTBE IIYHKTOB MOHUTOpPUHIA
HaXOAWJIMCh B MpeAeiaxX YCTAaHOBJICHHBIX B UCCICNOBaHUHW HOPMATUBHBIX 3HAQUCHUM WJIM HMOKE HUX. O)IHaKO B IECPHUOABL IMHKOBOM
TPAHCIIOPTHOM HArpy3KH ypOBHH IlIyMa Ha yiuuax u npocnekrax 28 Mas, B. 'axpamanosa, A. J[xaBana u I'. Jl>)xaBuaa npeBsianu
MIPUHATHI KOHTPOJBHBIN ypoBeHb npubmmsurensHo Ha 7—-10 n1b. Ocoboe BHMMaHUE yaeleHO MOTEHIHATBHO YS3BUMBIM IPyIIIaM
HaCeJICHNs], BKIIIOYast JeTeH, MOXKIIIBIX JIIOeH U OepeMeHHBIX JKeHIINH. [1oydeHHbIe pe3yIbTaThl CBUAETENBCTBYIOT O BXKHOCTH He-
MIPEPBIBHOTO MOHUTOPHHTA FOPOJICKOTO IITyMa, COBEPIICHCTBOBAHMS NIPHUIOPOKHOI 3eN€HOH HHPPACTPYKTYPHI, yIIPABICHUS TPAHC-
HOPTHBIMHU MTOTOKAMU M PETyJSIPHOTO TEXHHYECKOrO OCMOTpPa TPAHCIOPTHHIX cpeAcTB. MccnenoBanne GopMupyeT IMIUPUYECKYIO
OCHOBY I yu€Ta 3KOJIOTHUECKHX aCIEKTOB ITyMOBOT'O BO3/IEHCTBUS TPU T'OPOJCKOM M TPAHCIIOPTHOM IUIaHUpOBaHUU B ["abaie.

Kniouesvle cnoga: asmompancnopmmubiii uiym, IKOI02UYECKUL ULYM, 20POOCKAsL Cpedd, 300P08be HACEIeHUsl, WYMOGOe 3a2ps3He-
Hue, unmencusnocmo osudicenus, I abana, Azepbatioxcan
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QOBOLO SOHORINDD AVTONOQLIYYAT S9S-KUYUNUN SOHOR MUHITIN® VO
OHALININ SAGLAMLIGINA TOSIRININ QiYMOTLONDIRILMOSI

Oliyev 9.A.'*, Mommadov M.I.!, Abdullayeva X.R.2
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi, Cografiva Institutu, Azorbaycan
AZ1073, Baki, H. Cavid pr. 117
2Mingagevir Doviat Universiteti, Azarbaycan
AZ4500, Mingagevir, D. Oliyeva kii¢. 21
*Moasul miidllif: anvar.aliyev@geo.edu.az

Xiilasa. Avtomobil nogliyyatinin yaratdigi sas-kiiy sohor orazilorindo, xiisusilo nogliyyat foaliyystinin vo turizmin inkisaf etdiyi
soharlords getdikca daha mithiim ekoloji problems gevrilir. Todgigatda Azorbaycanin Qobaslo goharinds avtomobil nagliyyatinin yarat-
dig1 sas-kiiy soviyyslori giymotlondirilmis vo onlarin gohor miihitino vo ohalinin saglamligina potensial tosirlori aragdirilmigdir. C6l
Slgmalori nagliyyatin harokot intensivliyinin nishston yiiksok oldugu osas gohar kiigalori boyunca segilmis monitoring montagolorinds
aparilmigdir. Sos-kiiy soviyyslori SVAN 947 sas soviyyesi 6l¢an cihaz vasitssilo 6l¢iilmiig, miisahidalor asason 111 vo IV kateqoriyali
kiigolori ohato etmisdir. Olgiilmiis gostoricilor todgigatda gobul edilmis sas-kiiyiin yol verilon hadlori ilo miigayisali sokilds
giymotlondirilmisdir. Noticolor géstarir ki, monitoring mantagalarinin sksariyystinds avtomobil nogliyyatinin yaratdigi orta sas-kily
soviyyaloari istinad edilon hodlor daxilinds vo ya onlardan asagi olmusdur. Lakin naqliyyatin pik horokot saatlarinda 28 May, V.
Qohromanov, A. Cavad va H. Cavid kii¢o vo prospektlorinds sas-kily soviyyslori istinad gostaricisini toxminon 7-10 dB agmgdir.
Usaglar, yasli insanlar vo hamilo gadinlar da daxil olmagqla, potensial hossas ohali qruplarina xiisusi digqot yetirilmisdir. Todgigatin
naticalori gohor miihitindo sos-kiiyiin davamli monitoringinin aparilmasinin, yolkonari yasil infrastrukturun tokmillogdirilmasinin,
nagliyyatin horokatinin idars edilmasinin vo nogliyyat vasitolorinin miintozom texniki baxigdan kegirilmasinin shomiyyatini gostorir.
Tadgigat Qabals soharinds goharsalma va naqliyyat planlagdirilmasi proseslaring ekoloji sas-kiiy amilinin inteqrasiyasi tigiin empirik
osas yaradir.

Agar sézlar: avtonaqliyyat sas-kiiyii, atraf miihit sas-kiiyii, sohor miihiti, ahalinin saglamiigi, sas-kiiy ¢irklonmasi, nagliyyat harako-
tinin intensivliyi, Qabala, Azarbaycan
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