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AnHoTaumMs. B maHHON cTaThe wucclenyercs BpeMEHHasT W3MEHYMBOCTH
MHTEHCUBHOCTA  TPAHCHOPTHOTO IOTOKA Ha  PETYJIUPYEMBIX TOPOJACKUX
NEepPEKpECTKAX Ha OCHOBE CTAaTUCTHYECKOTO aHalv3a BPEMEHHBIX PSIJOB Ha
npuMepe ropoaa Hamanran. COOp aHHBIX O TPAHCHOPTHBIX MOTOKAX B PEKUME
pEaTbHOTO BPEMEHH OCYIIECTBIISICS HAa BHIOPAHHBIX MEPEKPECTKAX B YACHl UK U
BHE MHUKOBBIX IEPUOJOB B TEUYEHHUE IISITH TOCJIEIOBATENIbHBIX Pa0OUMX JHEH.
[TowacoBble  M3MEpPEHUS]  MO3BOJWIM  BBISIBUTH  XapaKTEPHbIE  CYTOUHbIC
3aKOHOMEPHOCTH JIBMOKEHUSI M CYIIECTBEHHBIE PA3IUYUS MEXAY YTPEHHUMH U
BEUEPHUMH THKOBBIMHU TepuojaMu. Pe3ynbraThl MCCIEAOBaHUS TOKa3ajiu, YTO
MaKCUMaJibHasi MHTCHCHBHOCTHh JBWDKEHHUs HAOIIOMAaeTcss B BEUEPHHUM Yac IHK
(17:00-18:00), npeBbimas cpeaHecyrodHoe 3HaueHue 10 24 %. B nmukoBbie yachl
YPOBEHb HACBHIIIEHUS TPAHCIIOPTHOTO MOTOKA JOCTUTAET KPUTUUYECKUX 3HAUCHUU
(0,92—-0,95), uro NMpUBOIUT K OOpa30BaHUIO OuYepe]ei U CHUKEHHIO MPOITYCKHOM
criocoOHoCcTH mepekpécTkoB. Jling aHanm3a KojieOaHUM HMHTEHCUBHOCTH U
ONpEJENCHNUS]  PAlMOHAIBHBIX MapaMeTpOB  CBETO(POPHOTO  PETYyIMPOBAHMS
OPUMEHSUINCh METOJbl BEPOSTHOCTHOIO MOJEIUPOBAHUSA U  CIEKTPAIBHOTO
aHaJn3a Dypeoe. YcraHoBIIEHO, 4TO aZalTUBHAS KOPPEKTHUPOBKa
MIPOJIOJKATEILHOCTH ITUKIIOB CBETO(POPHOTO PETYIUPOBAHMS B TUKOBHIE MTEPUOJIBI
MO3BOJISIET COKPATUTh UIMHY ouepeneid Ha 1822 % U MOBBICUTH MPOMYCKHYIO
CcocOoOHOCTh  mepeKkpécTkoB.  [lomydeHHble  pe3yJbTaThl  MOTYT  OBITh
WCIIOJB30BaHbl I ONTUMHU3ALMU YOPaBICHUS JOPOXKHBIM JBUKEHHEM B

YCIIOBUSIX JUHAMUYECKU U3MEHSIOMIEHCS TOPOACKON TPAHCIIOPTHON CPEJIBL..
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Annotation. This paper investigates the temporal variability of traffic flow
intensity at signalized urban intersections using statistical time-series analysis,
based on a case study conducted in Namangan city. Real-time traffic volume data
were collected at selected intersections during peak and off-peak periods over five
consecutive working days. Hourly measurements allowed identifying distinct daily
traffic patterns and significant differences between morning and evening peak
periods. The results indicate that the highest traffic intensity occurs during the
evening peak (17:00-18:00), exceeding the daily average by up to 24%. Saturation
levels during peak hours approach critical values (0.92—-0.95), leading to queue
formation and reduced intersection performance. To analyze intensity fluctuations
and determine appropriate signal control parameters, probabilistic modeling and
Fourier spectral analysis were applied. The findings demonstrate that adaptive
adjustment of traffic signal cycle durations during peak periods can reduce queue
lengths by 18-22% and improve intersection capacity. The proposed approach
provides a practical basis for optimizing traffic signal control under dynamically
changing urban traffic conditions.
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Introduction. Urban traffic flow demonstrates temporal irregularity and
varies according to demand, time of the day and network configuration. In rapidly
developing cities such as Namangan, the volume of private vehicles is constantly
increasing, which leads to higher daily fluctuations and periodic saturation at
signal-controlled intersections.

Recent studies show that most urban congestion appears not because of
insufficient road capacity, but due to ineffective signal timing under dynamically
changing conditions [1]. Therefore, studying the statistical nature of intensity
changes is essential for traffic control and transportation planning.

Data and Methods. A field observation was conducted at three signalized
intersections of Namangan city (Bobur Street, Afrosiyob Street and Yangiqo‘rg‘on
Avenue).

Data collection:
Traffic volume was measured:
e at S-minute intervals;
e during 5 days (Monday—Friday);
e at 07:00-20:00.
Total collected observations: = 1,500 measurements

Statistical tools. The following techniques were applied:

. descriptive statistics;

. moving average smoothing;

. correlation analysis;

. Fourier spectrum decomposition;
. peak—base comparison;

. saturation degree calculation [4].

Saturation flow was calculated as:

x=4
S

Where:q — hourly traffic intensity, s — saturation flow rate.
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It should be noted that between the above concepts, with all their significant
differences, there is a thin dividing line that manifests itself through the concept of
a development period.

The unevenness of the transport flow causes variability in its indicators, such
as intensity, speed, density, composition, etc., therefore, the statistical expression
of unevenness is the variability of the time series of transport flow characteristics.

The study of variability allows us to solve the following problems:

1) it allows us to put forward hypotheses about the causes of fluctuations in
traffic flow;

2) it allows us to predict its value as a factor in traffic flow;

3) it allows us to calculate the necessary reserves, safety reserves, to
eliminate the harmful effects of fluctuating levels.

The study and analysis of daily diagrams of traffic intensity distribution in
urban conditions made it possible to create a theoretical classification of intensity
fluctuations that affect the hourly and daily traffic intensity profile on central city
streets and determine the types of temporal irregularities [3].

Results and Discussion.

1. Daily fluctuations

Measurements showed clear peak periods:

Time period | Average intensity (veh/h)
07:00-09:00 | 1320

13:00-15:00 | 890

17:00-18:00 | 1640

Evening peak value was 24% higher than the daily mean.

2. Saturation level

The saturation index reached 0.92-0.95 in peak hours, which indicates a
near-saturated state and leads to queue accumulation.

3. Signal cycle evaluation

Simulation showed that extending the green phase by +8—12 seconds during
peak hours reduces queue length by approximately 18-22%, which fully
corresponds to the recommended values of HCM (Highway Capacity Manual) [5].
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4. Fourier spectral analysis

Low-frequency fluctuations (over 60 minutes) dominated, confirming the
presence of systematic daily variability rather than random oscillation [2].

An important concept related to the unevenness of the transport flow is the
randomly distributed variability - "oscillating interference". Its main feature is the
randomness of deviations from the average value, and several other features are
distinguished:

If the systematic components of the time series are correctly selected, then
the residual component will have the following properties:

1- randomness of the change in values;

2- compliance with the law of normal distribution;

3- equality of the mathematical expectation to zero;

4- independence of the values of the levels from each other.

In the study of random processes, an effective means of determining the
amplitudes and frequencies of oscillations that make up the level of a random
variable is the Fourier transformation of this quantity function using transport
flows.

Conclusion. The study confirms that daily intensity variation at regulated
intersections has a significant and statistically measurable impact on traffic
performance. Saturation intensifies during peak hours, creating regular congestion
if signal plans remain unchanged.

Adaptive traffic signal control considering hourly fluctuations is proven to
reduce queue formation and increase intersection throughput. Further studies
should include weekly and seasonal analysis with a larger sample of intersections

and traffic simulation under alternative control strategies.
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