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Summary. A systematic analysis of mathematical and geophysical principles applied to the
modeling of strong ground motion parameters under seismic loading conditions has been per-
formed. The focus of the study is on one of the key characteristics of the seismic process — the
peak ground acceleration (PGA), which represents a fundamental indicator of earthquake intensity.
The methodological framework of the research is based on the analysis of median ground motion
models that formalise the dependence of seismic impact parameters on the source characteristics,
hypocentral distance, and geophysical conditions of the medium. Models of aleatory uncertainty
are examined, reflecting the natural variability of ground motion parameters and ensuring the sta-
tistical correctness of model parameterisation. Particular attention is given to stochastic modeling,
which allows reproducing the probabilistic distribution of strong ground motion scenarios. The ap-
plication of stochastic algorithms enables the inclusion of both typical and rare extreme events,
which is crucial for seismic hazard assessment. The aim of the study is to develop recommenda-
tions for the selection and application of mathematically and geophysically justified models, artifi-
cial intelligence (Al) algorithms that meet the criteria of accuracy, reliability, and reproducibility.
A comparative analysis of different approaches has revealed their respective strengths and limita-
tions, as well as identified the optimal areas of practical application. The practical significance of
the research lies in the fact that properly selected and geophysical validated models improve the
accuracy of ground motion prediction and enhance the efficiency of engineering calculations dur-
ing the design of buildings and structures.

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

1. Introduction

dynamically trigger mud volcano activity, highlight-

Azerbaijan is located within the central part of
the Mediterranean mobile belt and is characterised
by high geological activity associated with the inter-
action of the Arabian and Eurasian lithospheric
plates. The region is characterised by high seismici-
ty, modern manifestations of magmatism and mud
volcanism, intense landslide processes, and con-
trasting vertical and horizontal crustal movements
(Babayev G. et al., 2020). These processes are clear-
ly manifested in various geostructural zones of the
country: in the Azerbaijani part of the Greater and
Lesser Caucasus, the Kur Depression, the Gusar-
Shabran region, the South Caspian Basin, and the
Talysh fold zone. Previous studies have demonstrat-
ed that strong earthquakes in the Caspian region can
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ing the complex interaction between seismic waves
and near-surface geological systems (Babayev G. et
al., 2019).

In recent decades, particularly between 2000
and 2025, seismic and tectonic activity has increased
in the country and adjacent regions. Both earthquake
sources within Azerbaijan and sources in neighbor-
ing countries have intensified, influencing the coun-
try's seismic hazard (Babayev T. et al., 2025a). Par-
ticular attention is being paid to the northern part of
the country —the Greater Caucasus Thrust Zone —
where regular observations are conducted using
modern seismological equipment.

Under these conditions, developing and improv-
ing regional models for predicting strong ground
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motion parameters is crucial for seismic hazard as-
sessment and the adaptation of building codes.
Azerbaijan's modernised seismic system currently
allows the calculation of peak ground acceleration
(PGA), peak ground velocity (PGV), and peak
ground displacement (PGD), taking into account
regional characteristics. The development and updat-
ing of such models will improve the accuracy of cal-
culations used in engineering seismology and the
development of detailed seismic zoning maps.

This study presents a comprehensive analysis of
mathematical and geophysical approaches used in
modeling strong ground motion parameters, includ-
ing median prediction models, aleatory variability
assessment, and stochastic modeling methods. From
a geophysical perspective, the interpretation of the
obtained relationships is based on taking into ac-
count the physical properties of earthquake foci, the
structure of the lithosphere, and the propagation
characteristics of seismic waves in various tectonic
and geostructural zones. Given the multifactorial
nature of the models under consideration (Bayramov
et al., 2024), the results of the analysis provide a sol-
id foundation for the development of physically
based and regionally adapted ground motion models.
The findings can contribute to improved seismic
hazard assessment and the selection of reliable, geo-
physically correct models applicable to the specific
seismotectonic conditions of Azerbaijan.

2. Ground motion models

The paper (Chernov et al., 2019) examines the
development of effective models for strong ground
motions during potentially hazardous earthquakes in
the Alania region (Vladikavkaz, Russia). Models of
individual ground motion characteristics are consid-
ered: peak ground accelerations PGA, periods of
acceleration with maximum amplitude Ta, durations
of the main phase of oscillations (z), and macroseis-
mic intensity of shaking (I). The earthquake intensi-
ty | at a given point is approximately proportional to
the logarithm of the peak acceleration (1):

logzAmax = 0,1-2(1 = 7) 1

here Amax I the peak acceleration in fractions of the
acceleration of gravity g, | is the intensity of the
earthquake at a given point.

The models are presented as probability distri-
bution functions for the values of ground shaking
parameters and magnitudes for various earthquake
magnitudes (M) and distances to the source (D).
First, the average statistical functions PGA (M, D),
Ta (M, D), = (M, D), and | (M, D) are determined.
Then these functions are approximated to the condi-
tions of the study area introducing corrections into

these dependencies. The corrections are determined
based on an analysis of the general seismotectonic
conditions of the area, the characteristics of the
seismic disturbance propagation environment, focal
mechanisms, and other characteristics of the study
region (Fig. 1). The authors of the article claim that
the data they obtained contribute to increasing the
accuracy and reliability of probabilistic assessments
of seismic hazard and can be used for detailed seis-
mic zoning.
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Fig. 1. llustration of the relationship between PGA and magni-
tude for different source-to-site distances

In the works (Babayev G. et al., 2010; Babayev
G. and Telesca, 2014), using macroseismic data
from November 25, 2000 earthquake, an integrated
analysis of seismicity, engineering geology, geo-
morphology, topography, and the impact of soil
conditions was carried out in order to model one of
the parameters of strong movements, maximum
ground acceleration, and an assessment of the distri-
bution dynamics over the area of the Absheron pen-
insula and the city of Baku. The authors found that
most of the peninsula corresponds to an intensity of
VII-IX.

Figure 2 is a bar chart showing the importance
of factors in predicting ground motion parameters.
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Fig. 2. Chart illustrating the contribution of different parameters
to PGA prediction
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The diagram shows that earthquake magnitude has
the greatest influence on ground motion parameters,
followed by distance to the epicenter. The contribution
of fault type and soil conditions is significantly smaller,
but they are also necessary for accurate forecasts.

3. Local geological conditions in modeling

of strong ground motion parameters

Accounting for local geological conditions
largely determine the nature and intensity of seismic
effects at the surface. Even with identical earthquake
source parameters (magnitude, depth, epicentral dis-
tance), significant variations in peak ground acceler-
ation (PGA) values are observed due to differences
in the engineering-geological properties of the me-
dium. The key parameters influencing soil behavior
under dynamic loading include density, elastic mod-
ulus, Poisson’s ratio, as well as the velocities of
compressional (Vp) and shear (Vs) waves. The shear
wave velocity (Vs) is considered the most informa-
tive indicator and is widely used for classifying soils
according to their seismic properties. Soils with low
Vs values (loose, water-saturated deposits) tend to
amplify seismic waves, whereas rock and dense soils
are characterised by lower response amplitudes. In the
initial problem formulation, the influence of local
conditions was taken into account through the cate-
gorical parameter “soil type,” used as one of the in-
puts to the neural network. However, to improve the
accuracy and physical validity of the model, it is pro-
posed to extend this approach by incorporating quan-
titative engineering-geological characteristics. In par-
ticular, the use of parameters such as Vs30, thickness
of unconsolidated deposits, as well as damping and
nonlinear soil behavior indicators is considered.

In addition to soil and lithological properties,
specific geological features such as mud volcano
systems may also respond dynamically to seismic
excitation. Studies indicate that seismic waves can
trigger mud volcanic activity in Azerbaijan, empha-
sizing the importance of accounting for such coupled
geological processes in seismic hazard assessment
(Babayev G. et al., 2019).

A significant role is played by the effect of local
amplification associated with contrasts in the elastic
properties of layers, as well as resonance phenomena
that occur when the natural frequencies of the soil
column coincide with the dominant frequencies of
the seismic signal. Under such conditions, a substan-
tial increase in motion amplitudes may be observed,
directly affecting PGA values. Accounting for these
effects is especially important while assessing seis-
mic hazard in areas with complex geological struc-
tures. From the perspective of artificial intelligence
algorithms, the incorporation of local conditions is
achieved by expanding the input parameter vector
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and training the model on a more representative da-
taset reflecting the diversity of geological environ-
ments. The integration of additional parameters ena-
bles the neural network to capture more complex
nonlinear relationships between medium characteris-
tics and seismic response parameters. In the future,
hybrid approaches combining machine learning
methods with numerical modeling of seismic wave
propagation may also be employed.

Thus, detailed consideration of local geological
conditions is a necessary prerequisite for improving
the accuracy of modeling strong ground motion pa-
rameters. Expanding the set of input parameters and
conducting a deeper analysis of engineering-
geological characteristics significantly enhances the
predictive capability of the proposed model and en-
sures a more reliable assessment of seismic effects.

4. Median ground motion model

The study by Campbell and Bozognia (2008) in-
troduced an empirical model describing median
ground motion, enabling the estimation of PGA,
PGV, PGD, as well as 5% damped linear elastic re-
sponse spectra over a period range of 0.01 to 10 sec-
onds. The model was developed using data from the
PEER NGA database, which includes records of
mainshock earthquakes occurring in active tectonic
regions. Records deemed inappropriate for evaluat-
ing shallow ground motion were excluded from the
dataset (Ancheta et al., 2013). The authors estab-
lished relationships for the standard deviation of the
horizontal geometric mean of ground motion. These
relationships were applied to earthquakes with mag-
nitudes between 4.0 and approximately 7.5-8.5 (de-
pending on the faulting mechanism) and for source-
to-site distances ranging from 0 to 200 km. The
model incorporates several influencing factors, in-
cluding magnitude saturation effects, attenuation
with distance, faulting style, rupture depth, hanging-
wall effects, both linear and non-linear site condi-
tions, three-dimensional soil behavior, and both in-
ter-event and intra-event variability.

To estimate the median ground motion, the au-
thors proposed equation (2)

LnY = fmag + fais + fflt + fhng + fsite + fsea (2)

Here: Y is the median estimate of the geometric
mean of the horizontal component, fmag is the magni-
tude function, fgs is the distance function, fu: is the
function describing the fault mechanism, fing is the
function describing the hanging block (layer) of the
fault, fsiee is the response function of the soil section,
fsea is the response function of the synclinal fold (re-
call that this is a type of folded bending of the layers
of the Earth's crust characterised by a concave shape,



A.A.Bayramov et al. | ANAS Transactions, Earth Sciences 1 /2026, 10-16; DOI: 10.33677/ggianas20260100161

an inclination of the layers to the axis and the occur-
rence of younger layers in the axial part and older
ones on the wings.

5. Aleatory uncertainty model

Soil non-linearity (inhomogeneity) causes the
standard deviation within an event to depend on the
PGA amplitude of the supporting rock rather than on
the magnitude, resulting in reduced aleatory uncer-
tainty at high ground shaking levels (Liou and Abra-
hamson, 2025). Recall that aleatory uncertainty, or
statistical uncertainty, is associated with the inherent
randomness and variability of a system or process
and arises from the stochastic nature of the environ-
ment, material inhomogeneity, temporal fluctua-
tions, and spatial variations.

According to the random effects’ regression
analysis used to obtain the median ground motion
model, the aleatory uncertainty model is given by
equation (3):

Here: 7 is the parameter characterizing the between-
event residual for event i; f’ij, Y;;, and ¢; are the
predicted value, observed value, and within-event
residual, respectively, for record j of event i. Inde-
pendent normally distributed variables 7 and ¢;;
have zero means and estimated between-event and
within-event standard deviations z and o, given by
equations (4), (5), (6)

T =Ty 4)

_ |2 2 2 2
g = \[Ulnyg + Olar + @200 4, + 20P01y,O1na,  (5)

where the overall standard deviation equals
or =Vo? + 12 (6)

The authors believe that the proposed model is
suitable for estimating PGA, PGV, PGD, and for the
linear-elastic response spectra T = (0.01-10) s for
weak continental earthquakes occurring in western
North America and in other regimes of similar active
tectonics (Campbell, Bozorgnia 2006; Stafford et al.,
2008). The model is considered the most reliable for
evaluation for 4.0 < M < 8.5 for ground slip, M < 8.0
for back thrusts, and M < 7.5 for normal faults; for
tremor depths of 0-200 km; and seismic wave veloc-
ities of 150-1500 m/s.

6. Stochastic modeling

The work (Pavlenko V. and Pavlenko O., 2023)
carried out studies of the parameters of vibrations of
the Earth's surface during possible strong earth-

quakes in the future: peak accelerations and veloci-
ties, intensity, response spectra, duration, prevailing
periods of vibrations and others in the Baikal rift
zone. These parameters need to be assessed for the
specific conditions of construction sites. The equa-
tion for predicting peak accelerations and velocities
on rocky soil, depending on the magnitude of the
earthquake and the distance from the source
(Pavlenko V., Pavlenko O., 2023) based on records
of local earthquakes, can be used in problems of as-
sessing seismic hazard in the Baikal rift zone.

In the matter of choosing the functional form of
the ground motion prediction equation (GMPE), the
author adopted the equation (Boore and Atkinson,
2008), which made it possible to obtain the desired
effects. The equation looks like (7):

In(Y) = Fyy (M) + Fp (R, M) + g0 )

Here: Y is a value of peak ground acceleration
(PGA) in fractions of g or peak ground velocity
(PGV) in cm/s; functions Fy and Fp describe the
functional dependence on magnitude and distance, i.e.
focal and pathway effects; M is an earthquake magni-
tude; R is an epicentral distance, or Joyner-Boer dis-
tance (the shortest distance from the observation point
to the projection of the rupture plane onto the Earth’s
surface); ¢ is a residual of the regression model, ref-
lecting the spread of observed values relative to the
estimates of the regression model; o is a standard de-
viation of the residual distribution.

To determine the values of the parameters of
equation (6), the author used a two-stage regression
method (Boore and Atkinson, 2008), which allows
separating the determination of coefficients in the Fp
and Fw functions. The resulting prediction equation
for ground motion is applicable for M = 4 + 8 and
R =1 + 200 km. At the same time, observational
data show a noticeable anisotropy of the medium,
i.e. differences, at least, in the attenuation character-
istics of seismic waves in different directions.

The work (Khalid and Razbin, 2024) presented a
ground motion prediction model (GMPM) using Arti-
ficial Intelligence (Al) technology (Suleymanov et al.,
2025), in particular, an artificial neural network
(ANN) for shallow earthquakes, aimed at improving
earthquake safety assessment. The proposed model
uses the main input variables such as magnitude, fault
type, epicentral distance and soil type, and the output
variable is peak ground acceleration (PGA) at 5%
attenuation.

To develop this model, 885 pairs of data were
obtained from the Pacific Engineering Research
Center, providing a robust data set for machine
learning and algorithm testing. The ANN architec-
ture includes 4 neural network nodes in the input
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layer, two hidden layers each containing 25 neural
network nodes, and an output layer with one node,
resulting in 750 unknown weights and biases that the
model must optimise (Dhanya et.al., 2019). After
evaluating the model, the genetic algorithm was in-
tegrated with the artificial neural network model to
improve its predictive capabilities. This integration
aims to predict 20 potential earthquake scenarios, an
important step in validating the model's perfor-
mance. Figure 3 illustrates a flowchart derived from
an analysis of this methodology (Dhanya et.al.,
2019).

Input parameters:
M, fault type,
distance, soll type
L )

Hidden layers ]

f
‘k A2layscsazainedionsii)

qutput:
| PGA |G}

Fig. 3. Schematic structure of the artificial neural network for
PGA prediction

The results (Dhanya et.al., 2019) were promis-
ing as the proposed model successfully predicted
earthquakes in 15 out of 20 scenarios. These results
highlight the high potential of the model in accurate-
ly predicting seismic events.

The summary analysis by the authors in the cur-
rent study showed that ANN provided more accurate
predictions. This highlights the need to update fore-
cast models on the region (Babayev T. et.al., 2025b).

Analysis of the dependence of PGA on the hy-
pocentral distance for various magnitudes (Fig. 4)
shows a regular attenuation of seismic vibrations
with increasing distance to the source. At the same
time, earthquakes of greater magnitude are charac-
terised by significantly higher PGA values and a
longer radius of influence. This result confirms that
magnitude and distance to the source are key factors
determining the intensity of ground motion. The
construction of this graph made it possible not only
to visualise the physical nature of the attenuation,
but also to justify the choice of these parameters as
input nodes of the artificial neural network.

The graph plotted in this study serves as a start-
ing point for developing and training an ANN mod-
el: it shows the range of values within which the
neural network should capture patterns.
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7. Conclusion

During the study, a comprehensive analysis of
existing mathematical and geophysical models for
predicting the parameters of strong ground motions
was performed, taking into account median character-
ristics, aleatory uncertainty and stochastic modeling
approaches. The geophysical aspect of the analysis is
based on taking into account the seismotectonic con-
ditions of the region, the structure of the lithosphere,
the heterogeneity of velocity sections of the Earth's
crust and local features of soil massifs that affect the
amplitude-frequency parameters of vibrations. The
models considered make it possible to assess seismic
hazard in various tectonic zones and geological envi-
ronments, however, each of them has its own limita-
tions associated with the initial data, the range of ap-
plicability in magnitude and distance, as well as the
type of soil foundation. The main input parameters
are magnitude, fault type, epicentral distance, and soil
type, while the output parameter is peak ground ac-
celeration (PGA) at 5% damping. The structure of the
neural network used consists of 4 nodes in the input
layer, two hidden layers each containing 25 nodes,
and an output layer with a single node, resulting in
750 unknown weights and biases that the model must
optimise. After model evaluation, a genetic algorithm
was integrated with the artificial neural network to
improve its predictive capabilities. A total of 20 po-
tential earthquake scenarios were predicted, which is
an important step in validating the model’s effective-
ness. The proposed model successfully predicted
earthquakes in 15 out of 20 scenarios, corresponding
to a prediction accuracy of 75%. These results high-
light the high potential of the model for accurate fore-
casting of seismic events in Azerbaijan.

80
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Fig. 4. Graph of the dependence of the hypocentral distance (R)
on the PGA for different magnitudes (M)

Particular attention is paid to the integration of
modern artificial intelligence technologies, in particu-
lar, artificial neural networks, which demonstrate high
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predictive ability and allow considering complex non-
linear relationships between earthquake parameters
and ground motion characteristics. A geophysical
based combination of traditional physical models and
machine learning algorithms opens up the possibility
of creating a new generation of hybrid models, where
physical and mathematical equations describe seismic
processes, and neural network methods clarify non-
linear dependencies and regional effects.
Prospects for further research include next:
 development of regionally adapted equations for
predicting ground movements for the territory
of Azerbaijan, taking into account its seismotec-
tonic structure and fault systems;

» expansion of the database through local and in-
ternational seismological records and the inclu-
sion of geophysical observation data;

» integration of GIS technologies for spatial mod-
eling of zones of potential strong shaking using
seismic geological parameters;

* application of hybrid models (physical + Al) to
improve the accuracy of forecasts and ensure
physical interpretability of results.

The implementation of these areas will improve
the reliability of seismic hazard mapping, optimise
the design of earthquake-resistant structures and re-
duce potential risks for the population and infra-
structure.
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Pe3tome. BbINONHEH CHUCTEMHBIH aHAIM3 MAaTEMAaTHYECKUX U reO()H3MYECKUX MPHUHIUIOB, MPUMEHAEMBIX NPH MOJCIMPOBAHHUH
NapaMeTPOB CUJIbHBIX IBUKEHUH IPYHTA B YCIOBHAX CEHCMUUYECKUX BO3AEHCTBUN. B IIeHTpe BHUMAHUS HaXOOUTCA OAHA U3 KIIOYe-
BBIX XapaKTEPUCTUK CEHCMHUYECKOTO MPOIlecca — MAaKCHMAlIbHOE YCKOpPEHHE IPYHTA, SBISIONIEECs BaKHEHIINM MHAUKATOPOM HH-
TEHCUBHOCTH 3€MIICTpSACEHUl. MeTofonoruueckas OCHOBa MCCIIEAOBAHUS OINMPAETCS HA aHAIM3 MEAUAHHBIX MOJEICH JBMKECHUS
IPYHTa, IO3BOJITIOINX (POPMATH30BaTh 3aBHCUMOCTh IIAPAMETPOB CEHCMHYECKOTO BO3JIEUCTBUS OT MCXOJHBIX XapaKTEPUCTHK Oda-
ra, THHOIEHTPAIGHOTO PACCTOSHUS ¥ Te0(hU3HIECKHX YCIOBHI cpenbl. PaccMaTpuBalOTCsS MOJIENH ajleaTOpHOH HeonpenenéHHOCTH,
OTpakaloIie MPUPOJIHYI0 N3MEHYMBOCTh MapaMeTpOB ABMDKCHUS, YTO 00ECIIeUMBAeT KOPPEKTHOCTh MapaMeTpU3alui M BO3MOXK-
HOCTh y4€Ta CTaTUCTUYECKOro pa3dpoca HaHHBIX HaOmoneHuil. Ocoboe BHHMaHHE YIOENEHO CTOXAaCTUYECKOMY MOICIHPOBAHHMIO,
MO3BOJISIOIIEMY BOCIPOU3BOAUTH BEPOSITHOCTHOE PACIIPENENICHNE CLIIEHApPUEB CHIIBHBIX IBIKEHHH. IIprMEeHeHne CTOXaCTHYeCKHX
AJITOPUTMOB 00ECTICUNBACT OXBAT KAK TUIIOBBIX, TaK M PEAKUX 3KCTPEMAIIbHBIX COOBITHI, YTO NMEET NPHHIMITHANPHOE 3HAUCHUE JTIS
OIIGHKH CeHCMUYecKoii omacHOCTH. Llenp ncenenoBanus — pa3padoTKa peKOMEHIAINH 110 BEIOOPY U MPUMEHEHUIO MaTEMaTHIECKIX
U reo(U3NYecKH 00O0CHOBAHHBIX Mojelel, anroputMoB MV, ynoBIeTBOPSIOMNX KPUTEPUSIM OCTOBEPHOCTH, HAJEKHOCTH M BOC-
MIPOU3BOUMOCTH Pe3yiIbTaToB. CpaBHUTENBHBIH aHAIN3 Pa3INYHBIX MOAXO0/O0B ITO3BOJIHII BEISIBUTE UX CHJIBHBIC H CJIA0bIe CTOPOHEI,
a TaKoke ONPEAENTUTh ONTUMANbHBIE 00JaCTH MPAaKTHYECKOTO MCIIOIb30BaHMs. [IpakTHieckass 3HAUNMOCTh 3aKJIFOYAaeTCs B TOM, YTO
KOPPEKTHO BHIOpAaHHbIE ¥ re0(pHU3NIECKH 00OCHOBAHHBIE MOJIETH 00ECIIEUNBAIOT OBBINIEHNE TOYHOCTH IIPOrHO3UPOBAHHUS TTapaMeT-
POB ceCMUUECKUX BO3JECHCTBUI M ONTUMU3ALUIO HH)XXEHEPHBIX pacuéToOB NIPH IPOESKTUPOBAHUY 3JaHUI U COOPYKEHUM.

Kniouesvie cnosa: semnempscenue, cunbHbie 08UICCHUSL SPYHMA, MAKCUMANLHOE YCKOPEHUe 2PDYHMA, MamemMamuieckoe Mooenu-
posanue, cpeduntble MO0, CMOXACMUYECKoe MOOeTUPOBaHe, UCKYCCMBEHHbI UHMEeNNeKN

SEYSMIiK PROSESLORIN TOSVIiRi UCUN GUCLU YER HOROKOTi PARAMETRLORININ
MODELLOSDIRILMOSI VO SUNI INTELLEKT ALQORITMLORI

Bayramov A.A.'*, Yetirmisli Q.C.', Babayev Q.R.?*, Haciyev N.E.?, Abusalimov N.G.2, Oliyev M.M.?
'Respublika Seysmoloji Xidmat Markazi, Azarbaycan Milli EImlar Akademiyasi, Azarbaycan
AZ1001, Baki, N.Rafibayli kiic., 25
24zarbaycan Respublikasinn Elm va Tohsil Nazirliyi, Geologiya vo Geofizika Institutu, Azarbaycan
AZ1073, Baki, H. Cavid prosp., 119
*Yazismalara masul: babayev74@gmail.com, azad.bayramov@yahoo.com

Xiilasa. Seysmik tosirlor altinda giiclii yer harokatlorinin parametrlarinin modellogdirilmasinds istifados olunan riyazi va geofiziki
prinsiplorin sistemli tohlili aparilmigdir. Digqgat seysmik prosesin osas xiisusiyyatlorindon biri tizorindadir: zalzals intensivliyinin on
mithiim gostoricisi olan maksimum yer siiratlonmosi. Tadqiqatin metodoloji asast seysmik tosir parametrlorinin manbanin ilkin
xisusiyyatlorindan, hiposentral mosafodon vo otraf miihitin geofiziki sortlorindon asililigini rasmilosdirmays imkan veron yer
harakatinin median modellorinin tahlilino osaslanir. Todgigatin geofiziki konteksti litosferin strukturunu, yer qabiginin siirot
bolmoslarinin heterojenliyini, seysmik dalgalarin yayilmasmin xiisusiyystlorini vo yerli geoloji soraitin ragslorin amplituda-tezlik
xuisusiyyatlorine tasirini ohato edir. Bu amillor prognoz tonliklarinin formasini vo yer harokatinin tohlilinds istifads olunan modellorin
parametrlorini miioyyan edir. Horokst parametrlorinin tobii dayiskonliyini oks etdiron aleator geyri-miioyyonlik modellori nozordon
kegirilir ki, bu da parametrlogdirmonin diizgiinliiyiinii vo miisahido molumatlarinin statistik sopalonmasini nozoro almaq imkanini
tomin edir. Giiclii horokot ssenarilorinin ehtimal paylanmasinin tokrar istehsalina imkan veron stoxastik modellogdirmayo xiisusi
diggot yetirilir. Stokastik algoritmlarin istifadosi hom tipik, ham do nadir ekstremal hadisslorin shats olunmasini tamin edir ki, bu da
seysmik tohliikonin giymotlondirilmosi {igiin osasdir. Toadqgiqatin magsadi noticolorin etibarliliq, etibarliliq va tokrar istehsal
meyarlarina cavab veran riyazi vo geofiziki cohotdon tesdiglonmis modellorin va siini intellekt alqoritmlorinin segilmasi va tatbigi
igiin tovsiyolor hazirlamaq idi. Miixtolif yanagmalarin miiqayisali tohlili bizo onlarin giiclii vo zoif toraflorini miisyyan etmays,
homginin praktiki totbiq ti¢iin optimal sahalori miioyyon etmoys imkan verdi. Praktiki shomiyysti ondan ibaratdir ki, diizgiin se¢ilmis
vo geofiziki cohatdon osaslandirilmis modellor seysmik tosir parametrlorinin prognozlasdirilmasinda artan dagigliyi vo bina vo
tikililorin layihalondirilmasindo miihondis hesablamalarinin optimallagdirilmasini tomin edir.

Acar sozlar: 2012015, giiclii yer harakati, maksimum yer siirati, riyazi modellagdirma, orta modellor, stokastik modellagdirma, siini
intellekt
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