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Summary. An earthquake hazard model based on the variations of magnetic susceptibility of
rocks integrating with macroseismic parameters of a credible earthquake, considering dynamics of
the site effects was developed and applied to the Absheron peninsula (Azerbaijan). Magnetic well
logging data, lithological and geological maps of the Absheron peninsula, seismic catalogues were
also utilized. The maximum expected ground motion for Absheron is estimated for shallow Baku-
Caspian 25.11.2000 earthquake near the site, which is noted as a scenario “near-event earthquake”
and considered as credible earthquake with moment magnitudes Mw=6.18 and Mw=6.08. The
moment magnitude is accepted as Mw=6.8. Local site effect assessment was carried out by de-
tailed geotechnical investigation of soil from bedrock to surface using one-dimensional (1-D)
ground response analysis with SHAKE2000. We estimated the response of soil layers under earth-
quake effect by computing soil amplification and the variation of ground motion characteristics on
the surface. Based on the scenario earthquake parameters, the surface peak ground acceleration is
computed, correlated with the MSK-64 intensity, and mapped. We simulated ground acceleration,
seismic intensity and magnetic susceptibility. The northeast and southeast parts of the peninsula are
characterized by surface peak ground acceleration of 165-250 gal and intensity VIII-IX, which is
31% and 49% higher than the seismic hazard in the same values compared to other parts. For the
eastern part, magnetic susceptibility varies between 0.5-1.0. The values indicate the distinct rela-
tionship of variations in the magnetic field with the seismic effect of earthquakes. Our approach
makes a significant contribution to improving existing methods for seismic hazard assessment.

© 2024 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

et al., 2014). Magnetic susceptibility and rock mag-

Magnetic properties of rocks in the fault zones
are natural archives of the fault associated processes
in tectonically active regions. It generates rock mag-
netism, which is the study of the magnetic properties
of rocks, sediments, soils, and even fossils, a prom-
ising tool to unravel faulting processes (Yang et al.,
2020). The rock's magnetic features are sensitive to
both chemical and physical changes occurring in
rocks during the faulting. For example, variations in
physical grain size are often reflected in magnetic
granulometry, which is the (inferred) grain-size dis-
tribution of magnetic particles in a sample, usually
expressed through the magnetic domain structure
(Yang et al., 2020).

The magnetic properties of fault rocks can be
used as tracers for physical and chemical alterations
caused by frictional heating during earthquakes (Pei

netism have commonly been used to understand
fault slip zones' physical characteristics and chemi-
cal processes (Enomoto and Zheng, 1998; Nakamura
and Nagahama, 2001; Ferré et al., 2005, 2012).
Recently, a few studies (Wenchuan Earthquake
with Mw=7.9, 2008) of high magnetic susceptibility
within fault gouges have been described from seve-
ral faults related to large earthquakes (Enomoto and
Zheng, 1998; Nakamura and Nagahama, 2001; Fu-
kuchi et al., 2005; Hirono et al., 2006; Mishima et
al., 2006, 2009). It permits the utilization of magnet-
ic properties of rocks in terms of magnetic suscepti-
bility to integrate with seismic effect parameters of
credible earthquakes to assess seismic hazard for the
area of the study.
In this paper we model earthquake hazard as-
sessment with consideration of the rocks’ magnetic
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susceptibility variations integrating with a credible
earthquake's macroseismic parameters (magnitude,
depth, location, epicentral distance) and site effects
applied to the Absheron peninsula in Azerbaijan.

The Absheron peninsula is situated in the central
part of the Alpine-Himalayan seismic belt and is in-
volved in the dynamics of lithospheric structural units
of the Arabian and Eurasian plates (Jackson et al.,
2002). This lithosphere dynamics results in stress-
strain localization and release in earthquakes, magmat-
ic and mud volcanism, landslides, and other active geo-
logical and geophysical processes (Panahi, 2003). Ab-
sheron peninsula, together with the part of the adjacent
basin of the Caspian Sea (Azerbaijan), is located on the
south-eastern border of the Greater Caucasus.

Earthquakes in the region migrate along the Al-
pine-Himalayan seismic belt (Ismail-Zadeh et al.,
1996) and are associated with the fault zones located
either in the peninsula itself, in the Azerbaijan sector
of the Caspian Sea, or in the adjacent folding struc-
tures of the Greater Caucasus and Kopet-Dag (Jack-
son et al., 2002).

Seismically, there are two main active zones af-
fecting the Absheron peninsula. The northern zone is
a part of the North Caucasus thrust belt that conti-
nues to the east along the Absheron Sill, which is
interpreted to be a zone of active subduction (Jack-
son et al., 2002). Earthquakes occurring in the north-
ern zone are mainly deep reverse or shallow normal
focal mechanisms (Jackson et al., 2002). The south-
ern zone is interpreted to be a continuation of the
Greater Caucasus thrust. Earthquakes in this area are
mainly reverse or right-lateral strike-slip focal
mechanisms (Babayev et al., 2010). The peninsula
was shaken because of earthquakes from adjacent
focal zones (Shamakhi-Ismayilli and the Caspian
Sea), including several large and destructive events
(Babayev et al., 2010). More recently, in 2000, two
consequent earthquakes with moment magnitudes
Mw=6.18 and Mw=6.08 struck the peninsula with
some human losses and slight damages to buildings,
felt by citizens of an area with a large radius (Baba-
yev et al., 2020). The mentioned earthquake occurred
in the southern zone of the Absheron peninsula.

Geologically, the Absheron peninsula is repre-
sented by a Quaternary system (Holocene and Pleis-
tocene period) in the northeastern and southeastern
parts of the peninsula, a Neocene and Quaternary
system (Upper Pliocene and Pleistocene period) in
the middle part of the peninsula, and a Neogene
(Upper Miocene and Lower Pliocene period) in the
southwestern part of the peninsula (Alizadeh, 2008).

Lithologically, the study area is composed
mainly of clay, sand, sandstone, and limestone of
solid and semi-solid configuration. Clay and sand
layers are observed more than solid and semi-solid
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rocks, such as limestone and sandstone, in the dif-
ferent parts of the peninsula (Table 1). Consideration
of the lithological factor is one of the important steps
in seismic hazard assessment research and is an es-
sential parameter in seismic hazard analysis (Baba-
yev et al., 2010; Babayev and Telesca, 2016; Mur-
phy and O'brien, 1977; Panza et al., 2011).

In this study, the maximum expected ground mo-
tion for the Absheron peninsula is estimated based on
the shallow Baku-Caspian earthquake that occurred on
November 25, 2000, with moment magnitudes
Mw=6.18 and Mw=6.08, which is accepted as scenario
“near-event earthquake” and considered as a credible
one. Consequently, the relationship between seismic
effect parameters and magnetic susceptibility values
was analyzed to advance earthquake hazard assessment
with application for the Absheron peninsula.

In this study, we applied the macroseismic pa-
rameters (magnitude, depth, hypocentral and epicen-
tral distance) of the near-event earthquake and re-
searched the magnetic susceptibility of grounds and
soils. Our main objective was to identify a potential
relation between the seismic effect and the magnetic
properties of rocks in terms of peak ground accelera-
tion (PGA), intensity of shaking, and magnetic sus-
ceptibility distributions.

Methodological approach

Choosing the right method (or number of meth-
ods) can be based on a qualitative-quantitative esti-
mate. For this purpose, reliable informational and sta-
tistical criteria are needed to apply firstly these crite-
ria to geology and geophysics (Eppelbaum, 2014).

For this current research, first and foremost, it
was necessary to select scenario earthquakes in order
to conduct a correlation between seismic effect pa-
rameters of earthquakes and the magnetic suscepti-
bility of rocks. Thus, the 25.11.2000 Baku-Caspian
“near-event earthquake” was employed as a scenario
earthquake. Magnitude, location of the earthquake
epicenter to the investigated site, location on the
fault zones, effects on the area, and depth of earth-
quake (h=35 km) are important criteria in choosing
this seismic event as a scenario. Macroseismic pa-
rameters (magnitude, depth, hypocentral and epicen-
tral distance) of the scenario earthquake were taken
from local and international catalogues. Based on
the method of seismic hazard assessment (Babayev
et al., 2024), it was considered effective to take the
magnitude of the near-event earthquake for this
study at 6.8. Thus, the seismic effect from the near-
event earthquake parameters with hypothetic mo-
ment magnitude Mw=6.8 and 35 km focal depth (h)
was assessed.

We integrated analysis of geology in terms of the
ages of the rocks, lithology of rock layers, macro-
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seismic values of scenario earthquake (Mw=6.8), and
magnetic properties of rocks with each other. Identifi-
cation of the sediment types, thickness of layers, and
magnetic susceptibility of rocks were determined by
using the respective published papers (Mcpadumn-
OekoB u ap., 1983; Babayev et al., 2020; Hrouda et
al., 2009). We attempted to find any relation between
parameters of seismic effects and magnetic properties
of rocks through analysis of surface peak ground ac-
celeration (PGA), intensity of shaking, soil amplifica-
tion factor, and rocks' magnetic susceptibility.

Google Earth system was utilized to define the
basemap for this research which consequently was
meshed into 39 cells with a step Skmx5km grid
(Fig. 1) (Google maps, 2024).

42° p

410

45° 46° 47° 48° 490 50°

Fig. 1. The map of Azerbaijan with the rectangle showing the
study area

Macroseismic parameters (magnitude, focal
depth) of the Caspian earthquake 25.11.2000, which
is accepted in this study as a scenario, near-event
earthquake, were used to calculate epicentral/hypo-
central distances to each cell of the study area from
epicenter of the scenario earthquake (Fig. 2) and
consequently to compute bedrock peak ground ac-
celeration (PGA) under each cell and consequently,
at the surface of those cells.

Table 1 demonstrates rocks' magnetic suscepti-
bility values. Those values were analyzed and esti-
mated from magnetic well logging data, the well-
bores of which are illustrated in Fig. 3.

Consequently, magnetic susceptibility values of
rocks were utilized to map the study area in terms of
their distribution (Fig. 4).

Peak ground acceleration (PGA) was computed
to evaluate the anticipated ground motion at both
bedrock and surface level with 1D site effects of
lithological layers. The expected bedrock PGA was
estimated considering near-event earthquake param-
eters (magnitude, focal depth) by ground motion
prediction equation (GMPE) (1).

41°

40.18°
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Fig. 2. Meshing of the study area.
Near-event scenario earthquake (accepted as Mw=6.8, focal
depth h=35 km) is demonstrated by a circle. Numbers beyond
the meshing area were used to enumerate cells

Table 1
Magnetic susceptibility values
in Absheron peninsula for each layer
Cell Magnetic
number Area susceptibility Rock type
0.5-1.0 shale
] 0.3-0.5 sandstone
4.4 Zigh 0.1-0.3 limestone
0.01-0.1 marl
0.5-1.0 shale
. 0.3-0.5 sandstone
47 Zire 0.1-0.3 limestone
0.01-0.1 marl
0.01-0.1 shale
0.01-0.1 marl
3.5 Surakhani 0.01-0.1 sandstone
0.001 - 0.01 limestone
0.001 - 0.01 granite
0.01-0.1 sandstone
. 0.01-0.1 shale
24 Ramani 0.01-0.1 marl
0.001 - 0.01 limestone
0.01-0.1 sandstone
. 0.01-0.1 shale
5.2 Bibiheybat 00101 marl
0.001 - 0.01 limestone
0.01-0.1 shale
. 0.01-0.1 marl
34 Ahmadli 0.01-0.1 sandstone
0.001 - 0.01 limestone
0.5-1.0 marl
0.07-0.5 shale
4.2 Lokbatan 0.03-0.1 sandstone
0.02 -0.05 limestone
0.02 -0.05 limestone
0.03-0.1 sandstone
4.5 Hovsan 0.07-0.5 shale
0.5-1.0 marl
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Fig. 3. Dots of magnetic well logging data across Absheron
peninsula
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Fig. 4. Distribution of magnetic susceptibility of rocks in
Absheron peninsula.
Note: MS indicates magnetic susceptibility

In (1) A is peak ground acceleration (in Gal =
1072 m/s~2), M is the magnitude and R is the hypo-
central distance (in km):

lgA=028M—08IgR+ 1.7 (1)

The Equation (1), an empirical function to com-
pute PGA (Antukaee u Komuuues, 1979), the am-
plitude of ground motion, is the best-fitting empiri-
cally-derived equated function for predicting ground
motion for Azerbaijan and, therefore, for the study
region (Babayev et al., 2020).

Several studies concluded that shear wave ve-
locity was an important parameter for evaluating
the dynamic behavior of soil in the subsurface
depth (Kanli et. al., 2006, 2008; Panza et al.,
2011). Subsurface shear wave velocity values are
significant in calculating seismic hazards (Kanl et
al., 2010; Panza et al., 2011).

The estimation of shear wave velocity (V%)
was derived from an empirical relation (2) with
the P-wave velocity (I, value). V, value was
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measured for the specific soils by experimental
method (Seed et al., 1969).

V, = V,/(4.34 — 0.49V}) )

Furthermore, the amplification factor of soil for
soft rocks in a subsurface layer was estimated from
shear-wave velocities, density, and thickness of the
layer using the SHAKE software (Ordonez, 2000)
and for hard sedimentary rocks, the amplification
factor within a layer has been calculated by using the
Eq. (3) using shear-wave velocity (Midorikawa et
al., 1992):

lg Agyp = 1.11 — 0.421g V, 3)

The geological analysis in terms of rock ages
and lithology of rock layers was generalized in the
subsurface models used in our study in the calcula-
tion of the amplification factor of each layer (Table
2). We have calculated time domain peak ground
acceleration based on the synthetic accelerograms
obtained from the hypothetic earthquake data and
respective parameters for all subsurface models. Fig.
5 shows the time domain parameters for eight differ-
ent subsurface models.

Knowing amplification factor of layers from
bedrock up to the surface soil of the Absheron
peninsula through subsurface ground thus, the
amplification factor for the whole cross-section,
the peak ground acceleration (PGA) at surface and
the intensity of shaking were computed, providing
a comprehensive assessment of seismic effect of
the earthquake. The peak ground acceleration
(PGA) at the surface was computed through the
following equation:

Aggp = Apg * Aamp 4)

where, Agr is the surface PGA (in gal =1072
m/s~2), Agg is the peak ground acceleration at bed-
rock (in Gal = 1072 m/s~2), Ayyp is the amplifica-
tion factor.

The surface peak ground acceleration was com-
pared with the intensity values using the correlation
scale (Table 3) (Murphy and O’brien, 1977; Tri-
funac and Brady, 1975).

Table 4 demonstrates the seismic effect values
computed from the near-event scenario earthquake
parameters. The computation utilized the surface
peak ground acceleration (PGA) (Table 4, (10)) and
the predicted earthquake intensity (Table 4, (11)) as
finals to simulate the peninsula.
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Fig. 5. Simulated time domain PGA based on best-fitted scenario for subsurface models (from above left to the

left below: BS, C1, C3, C4, C6, E2, ES, E6)
Note: see Table 2 for the subsurface model description

Table 2
Subsurface lithological-geological models for the Absheron peninsula
Model Thlckness(i)nf) sediments Age Lithology
B5 20 Q sands, clay, limestone
110 Q clays
1960 N sands, sandstone, carbonated clays
C1 4 Q sand, gravel-pebble
5 Q clay, argillaceous sand
20 Q clay
3800 N clay, sand, argillaceous sandstone and limestone
C3 12 Q limestone
20 Q clay, sand, limestone
1500 N argillaceous limestone and sandstone
C4 5 Q sand with sandstone
5 Q sand, clay, sandstone
20 Q sand, clay, sandstone
1910 N sand, sandstone, organic clay
C6 160 Q sands, clay, limestone
120 Q clays
1960 N sands, sandstone, carbonated clays
E2 60 Q sands, sandstone
290 Q sands, clay, limestone
1960 N sands, sandstone, carbonated clays
ES 5 Q sands
150 Q sands, clay, limestone
120 Q clays
1960 N sands, sandstone, carbonated clays
E6 5 Q limestone
10 Q sands
270 Q sands, clays, limestone
1960 N sands, sandstone, carbonated clays

Note: Q — Quaternary, and N — Neogene
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Table 3

Conversion between PGA (gal) and intensity (MSK-64) (Murphy and O’brien, 1977; Trifunac and Brady, 1975)

PGA gal 5-12 12-25 25-50 50-100 100-200 200-400
MSK-64 4 5 6 7 8 9
Table 4
Parameters of seismic effect for the near-event earthquake with macroseismic values
of the event used for simulation of the surface peak ground acceleration and intensity
. PGA . . PGA
N[ el || Bk [ PSR Rk | bedrock gr/:xgatg‘]’oe AmPIRCALON | Surface | MSK-
M| @ (4) 5 © | (Gal @ ©) (Gal) |64 (11)
(7 (10)
1 1.1 6.8 35 43 55.44 161.78 clay 1.10 177.96 8
2 1.2 | 6.8 35 36 50.20 175.13 sand 1.10 192.65 8
3 1.3 6.8 35 34 48.79 179.18 sand 1.10 197.10 8
4 14 | 6.8 35 35 49.49 177.15 sand 1.10 194.86 8
5 15 | 6.8 35 37 50.93 173.15 | solid and semi- 0.57 98.69 7
solid rocks
6 | 2.1 6.8 35 39 52.40 169.25 clay 1.10 186.17 8
7 22 | 6.8 35 31 46.75 185.41 clay 0.76 140.91 8
8 23 6.8 35 27 44.20 193.92 clay 0.76 147.38 8
24 | 6.8 35 26 43.60 196.07 clay 0.95 186.26 8
10| 25 | 6.8 35 28 44.82 191.78 | solid and semi- 0.53 101.64 8
solid rocks
11| 26 | 68 35 32 47.42 183.32 | solid and semi- 0.53 97.16 7
solid rocks
12| 27 | 68 35 37 50.93 173.15 sand 0.53 91.77 7
13| 3.1 6.8 35 36 50.20 175.13 clay 1.10 192.65 8
14| 32 | 68 35 25 43.01 198.21 clay 0.76 150.64 8
15| 33 6.8 35 19 39.82 210.80 clay 0.53 111.73 8
16 | 34 | 6.8 35 18 39.35 212.80 clay 0.53 112.79 8
17 ] 35 | 6.8 35 23 41.88 202.48 clay 0.53 107.32 8
18| 3.6 | 6.8 35 28 44.82 191.78 | solid and semi- 0.53 101.64 8
solid rocks
19| 37 | 6.8 35 32 47.42 183.32 | solid and semi- 0.53 97.16 7
solid rocks
20| 3.8 | 6.8 35 38 51.66 171.18 sand 0.57 97.57 7
21 | 4.1 6.8 35 31 46.75 185.41 clay 1.10 203.95 9
22 | 42 | 638 35 22 41.34 | 204.60 clay 1.10 225.06 9
23 | 43 6.8 35 13 37.33 221.97 | solid and semi- 0.57 126.52 8
solid rocks
24| 44 | 6.8 35 14 37.69 220.27 clay 1.10 242.30 9
251 45 | 6.8 35 15 38.07 218.50 sand 0.53 115.81 8
26 | 46 | 6.8 35 23 41.88 202.48 sand 1.10 222.73 9
27 | 47 | 6.8 35 30 46.09 187.52 clay 1.10 206.28 9
28 | 48 | 6.8 35 38 51.66 171.18 sand 1.10 188.30 8
29 | 5.1 6.8 35 21 40.81 206.70 clay 1.10 227.36 9
30| 52 | 6.8 35 31 46.75 185.41 sand 1.10 203.95 9
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The investigated parameters (Table 4, (10),
(11)) were plotted for the study area, and their dis-
tribution patterns are illustrated in Fig. 6 and 7, re-
spectively.

As a part of the comprehensive analysis, mag-
netic susceptibility, surface peak ground acceleration
(PGA), and intensity maps were simulated (Fig. 8,
9). These models allowed us to correlate magnetic
susceptibility, surface peak ground acceleration
(PGA), and intensity values.

Results and discussions

The simulation of magnetic susceptibility distri-
bution across the study area and the predicted inten-
sity map of the scenario earthquake with hypothetic
magnitude 6.8 allowed conducting a correlation be-
tween high-intensity zones of VIII-IX and high
magnetic susceptibility values of 0.5-1.0 observed in
the eastern part, extensively in the northeastern,
southeastern parts of the Absheron peninsula, espe-
cially in the populated areas of Mardakan, Bulbule,
and Dubandi.

40.65%
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Fig. 6. Distribution of the surface peak ground acceleration
(PGA) for a near-event earthquake scenario

4065

0. 1850

Fig. 8. Simulation of surface peak ground acceleration (PGA)
and magnetic susceptibility of the study area (upper one is the
distribution of surface peak ground acceleration (PGA) for the
near-event earthquake scenario, lower one is the distribution of
magnetic susceptibility of rocks)

Furthermore, the simulation of magnetic suscepti-
bility and surface peak ground acceleration (PGA) dis-
tribution maps allowed conducting a correlation be-
tween high surface PGA and high magnetic suscepti-
bility of rocks observed specifically in the populated
settlements of Turkan, Bulbule, Hovsan, Dubandi in
the eastern, southeastern, northeastern parts of the Ab-
sheron peninsula where 200-250 Gal surface PGA co-
incided with 0.5-1.0 magnetic susceptibility values.

Based on this current study, the eastern, south-
eastern, and northeastern parts of the Absheron pen-
insula are prone to high intensity of shaking (VIII-
IX) and extensively surface peak ground accelera-
tion (200-250 Gal). The magnetic susceptibility of
rocks exhibits high values of 0.5-1.0.

The magnetic susceptibility of a rock depends
on the type and abundance of magnetic minerals it
contains (Awad et al., 2023). The high value of
magnetic susceptibility indicates a high abundance
of magnetic minerals, while a low magnetic suscep-
tibility value indicates a low abundance of magnetic
minerals in rock samples (Siregar et al., 2022).

40.65° i
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Fig. 7. Intensity (I) distribution for a near-event earthquake
scenario

rer. 3o

Fig. 9. Simulation of intensity and magnetic susceptibility of the
study area (the upper one is intensity distribution for the near-
event earthquake scenarios, lower one is a distribution of mag-
netic susceptibility of rocks)
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Theoretically, the high magnetic susceptibility values
in the eastern, southeastern, and northeastern parts of
the peninsula might indicate the abundance of the
sporadic existence of magnetic minerals in the sand-
stone, limestone, marl, and shale rock formations.

Rocks can also be categorized on their magnetic
susceptibility values: any mineral with a positive
magnetic susceptibility value is paramagnetic, while
a negative magnetic susceptibility value corresponds
to a diamagnetic mineral (Elsayed et al., 2021).
Among the most common minerals that pose para-
magnetism in rocks are illite, pyrite, chamosite,
chlorite, and celadonite, which are usually found in
sandstone and shale formations (Elsayed et al.,
2021). Shales, a mixture of clay and carbonate min-
erals, represent 2/3 of the sedimentary rocks on
Earth with a magnetic mineral group which, at first
order, appears simple with ferrimagnetic iron oxides
as the main magnetic mineral group present (Kars et
al., 2023). Based on the findings they presented, we
assume that these mineral compositions of the rock
layers might amplify shear wave velocity in the
eastern part, extensively in the northeastern and
southeastern parts of the Absheron peninsula.

For this study, the amplification factor of soil for
soft rocks in a subsurface layer was computed
through shear-wave velocities, density, and thickness
of the layers. It is assumed that this rock formation
with high magnetic susceptibility values affect the
amplification factor of soil, specifically in the eastern
part, southeastern, and northeastern parts of the Ab-
sheron peninsula. Thus, it causes high surface peak
ground acceleration values, consequently, compared
intensity of shaking.

As a consequence, this current study permits to
claim that there is an existing direct, physical relation
between surface peak ground acceleration, the intensity
of shaking of the earthquake, and magnetic susceptibi-
lity of rocks. High surface peak ground acceleration
(PGA) and magnetic susceptibility values coincided
and demonstrated convergence in the eastern, south-
eastern, and northeastern parts of the peninsula inclu-
ding areas of Hovsan, Turkan, Bulbule, Mardakan, and
Dubandi. The same convergence was demonstrated in
the eastern, southeastern, and northeastern parts of the
peninsula between the magnetic susceptibility values
and predicted seismic intensity of shaking.
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As a result, rocks with high magnetic suscepti-
bility values will be characterized by a high trend of
earthquakes’ seismic effect parameters in terms of
peak ground acceleration and intensity of shaking.

Conclusions

This research aimed to model earthquake hazard
assessment for the Absheron peninsula by integrat-
ing magnetic properties of rocks regarding magnetic
susceptibility with seismic effect parameters: com-
puted surface peak ground acceleration (PGA) and
intensity of shaking from a credible earthquake. The
Baku-Caspian earthquake of 25.11.2000 with ac-
cepted moment magnitude Mw=6.8 was taken as a
scenario earthquake near the investigated site and
considered as a “near-event earthquake.” The study
analyzed the local site effects and computed soil
amplification factors, revealing the wvariation of
ground motion characteristics on the surface. The
simulated models allowed revealing convergent cor-
relations between values of magnetic susceptibility
and seismic intensity of shaking in the eastern,
southeastern, and northeastern parts of the peninsula.
Specifically, areas with high seismic intensity of
shaking (VIII-IX) coincided with high magnetic sus-
ceptibility values (0.5-1.0) in the eastern, southeast-
ern, and northeastern areas. This technique permits
disclosing convergence of investigated parameters in
terms of magnetic susceptibility of rocks, surface
peak ground acceleration (PGA), and seismic inten-
sity of shaking computed by the scenario earth-
quake.

Consequently, we can conclude that rocks with
high magnetic susceptibility values are interlinked
with the seismic effect that an earthquake can pro-
duce depending on the shallow depth and high mag-
nitude. We interpret this approach as an additional
input towards improving seismic hazard assessment
methods. This successful integration between seis-
mic hazard and magnetic properties of rocks demon-
strates productivity of interdisciplinary researches
and indicates the need for integration of geophysical
methods for future studies. The results can be served
as an additional input in the studies of magnetic in-
fluence on the earthquakes and the researches of the
relationship between the magnetic perturbations and
seismic responses.
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MOJIEJIM CEUCMHUYECKOM ONACHOCTH ABIIEPOHCKOT'O IMTOJIYOCTPOBA
C YUETOM MATHUTHBIX CBOMCTB IT'OPHBIX ITOPOJT

Ba6aes I'.P.!2, Anues 3.B.!
'Munucmepcmeo nayxu u obpazosanus Azepbaiioncanckoti Pecnybnuxu, Hncmumym 2eono2uu u 2eousuxu, Azepbaiiocar
AZ1143, baxky, npocn. I'. [Jncasuoa, 119
2Aszepbatioscanckuii I'ocyoapcmeennsiil Yuusepcumem negpmu u npomviuunennocmu, Asepbaiiocan
AZ1010, baky, npocn. Azadnvie, 20

Pe3rome. Pazpaborana MOENb ONACHOCTH 3€MIICTPSICEHMI 110 BapHallisiM MarHUTHOW BOCHIPHMMYMBOCTH TOPHBIX MOPOJ|, HHTE-
TPUPYIOIIMM C MaKpOCEHCMHUYECKHMHM MapaMeTpaMy JOCTOBEPHOTO 3€MJIETPSICEHUs, C y4ETOM AWHAMHKH IUIOMIATHBIX (G (eKToB,
npuMeHeHHas 11t AGiepoHcKoro noiayoctpoBa (A3sepOaiimkan). Taxke ObUIM UCIONB30BaHbI JaHHBIE MATHUTHOTO KapoTaxa, JId-
TOJIOTHYECKUE M T€0NIOTHYECKHE KapThl AOIIEPOHCKOTO MOIyOCTPOBa, CEHCMUUECKUE KaTalord. MakCHMalbHO 0XKUAAEMOE JBHAKE-
HUe TpyHTa Ha AOmepoHe paccuntaHo i Heriryookoro baky-Kacmuiickoro 3emmerpscennus 25.11.2000 r. BOIU3U 30HBI UCCIIENO-
BaHMs, KOTOPOE OTMEUEHO KaK CIIEHApPHI «ONM3KOT0 3eMIICTPSICEHUS» M PACCMATPUBAETCS KaK JOCTOBEPHOE 3€MIICTPSCEHHE C MO-
MEHTHBIMU MarHuTyaaMu Mw=6.18 u Mw=6.08. B naHHOM uccleq0BaHIH MOMEHTHAsI MATHUTY/1a TIPUHATA paBHO Mw=6.8. OneH-
Ka BO3IEHCTBHS Ha TEPPUTOPHUIO IIPOBOAMIACEH ITyTEM AETAIbHON IeOTeXHHIECKOH 0OpabOTKU IPYHTOBBIX YCIOBHH OT HIDKEIEka-
IIMX CJIOEB JI0 3€MHOM IOBEPXHOCTH C HCIIOJIb30BaHHEM oxHoMepHoro (1-D) anammsa orkimka rpyHra ¢ nomompio SHAKE2000.
MBI OLICHMIIM PEaKIMIO CIIOEB IPyHTa HA 3eMJICTPSICEHUE, PACCUUTAB YCUIICHHUE aMILTUTYbI CEHCMIYECKON BOJHBI U U3MEHEHUE Xa-
paKTepUCTHK KoyeOaHus 3eMHOI moBepXxHOCTH. Ha 0CHOBE mapaMeTpoB CLEHApPHsI 3eMIICTPSICEHHUS] PACCUUTAHO IMKOBOE YCKOPEHHE
3eMHOH MMOBEPXHOCTH, CKOPPEIUPOBAHO ¢ HHTEHCHBHOCTRI0O MSK-64. IIpoBeneHo MoaeaupoBaHue MapaMeTpoB YCKOPEHUs TPYHTA,
celiCMUYECKOi MHTEHCHBHOCTH M MarHUTHOHM BOCTIpHUMYHBOCTH. CeBEpO-BOCTOYHAS M I0TO-BOCTOUHAS YaCTH IOyOCTPOBA XapaK-
TEpHU3YIOTCSl MUKOBBIM YCKOpeHneM rpyHTa 165-250 ram u maTeHcnBHOCTHIO VIII-IX, uTo Ha 31% m 49% BhImE celicMudecKoit
OTIACHOCTH B T€X XK€ 3HAUCHUSIX MO CPABHEHMIO C APYTUMH YacTAMH. [lJIs1 BOCTOYHON YacTH MarHUTHAs! BOCIIPHUMYHBOCTb H3MEHS-
ercst B ipeenax 0.5-1.0. Oty 3HaueHMs YKA3BIBAIOT HAa OTYETIIMBYIO CBSI3b BapHAWi MarHUTHOTO HOJIS C ceiicMuIecKiM dddexTom
3emileTpsiceHni. Harr moaxox BHOCHT CyNIECTBEHHBIN BKJIAJ[ B COBEPLICHCTBOBAHME CYNIECTBYIOLIMX METOJOB OLCHKH ceiicMude-
CKOM OIIaCHOCTH.

Knroueswvie cnosa: Asepbatioscan, AbuleporcKkull noLyoCmpos, CeUcCMuyecKkdas onacHocmb, NUKOBOe YCKOpeHue cpYHma, uHmeH-
CUBHOCTb, MAZHUMHAS 60CHPUUMHUBOCHIb, MOOEIUPOBAHUE

ABSERON YARIMADASI UCUN SUXURLARIN MAQNIT XASSOLOR iLO 9LAQODAR OLAN
ZJLZOLO TOHLUKOSIi MODELLORI

Babayev Q.R.12, Oliyev Z.V.!
! Azarbaycan Respublikasimin Elm va Tohsil Nazirlivi, Geologiya va Geofizika Institutu, Azarbaycan
AZI1143, Baki, H. Cavid prosp., 119
2Azarbaycan Doviat Neft va Sonaye Universiteti, Azarbaycan
AZ1010, Baki, Azadhq prosp., 20

Xiilasa. Abseron yarimadasi timsalinda (Azorbaycan) qrunt tasirinin dinamikasi nazors alinmagqla, bas vermis zolzalonin makro-
seysmik parametrlori (maqnituda, derinlik, cografi yerlosma, episentral masafs) ilo siixurlarin maqnit hessasliginin qiymatlorini
inteqrasiya edilorak zalzala tohliikesinin giymatlondirilmasi figiin modeller qurulmusdur. Quyularin maqnit karotaj melumatlarindan,
arazinin litoloji va geoloji xaritalorinden, yerli va beynolxalq seysmik kataloglardan istifade edilmisdir. Abseron iigiin qruntun
gozlanilon maksimal harakati, 25.11.2000-ci ilds bas vermis arazinin yaxinhigindak: dayaz Baki-Xozar zalzalssi {igiin hesablanmigdir
ki, bu da todqigatda ssenar “yaxin zalzala” kimi gabul olunur vo Mw=6.18 va 6.08 maqnitudali miimkiin olan zalzale kimi sayilir.
Todgiqatda moment maqnitudast Mw=6.8 qiymotinds istifado olunub. Qrunt tosirinin qiymotlondirilmosi SHAKE 2000 program
tominat1 ilo birdlgiili (1-D) qruntun effekt analizindon istifado etmoklo ana siixurdan sotho qodor otrafli geotexniki cohotdon
xarakterizo olunaraq hoyata kegirilmigdir. Beloliklo, secilmis zolzalslorin siixur laylarina tosiri toyin edilmis, qruntun seysmik dalga
amplitudasinin giiclonme omsali hesablanmis vo sothdo yerin heroket xiisusiyyatlorinin doyismesi miieyyenlosdirilmisdir. Ssenar
zalzalonin parametrlorine asason, yer sothindo qruntun maksimal tocili (QMT) vahidlori hesablanmig, MSK-64 intensivlik skalasi
izra korrelyasiya olunmusdur vo notico olaraq, todqiqgat orazisi {iglin qruntun tosiri ilo sothdo qruntun maksimal tocili (QMT),
intensivlik vo maqnit hassasliginin qiymatlari modellasdirilmisdir.

Noticalar gostarir ki, Abseronun simal-sarq ve conub-sorq hissslorinds qruntun maksimal tacili 165-250 qal ve VII-IX inten-
sivlikds toyin edilmisdir ki, bu da yarimadanin garb hissoleri ilo miiqayisede homin qiymatlordoki seysmik tohliikadon 31% vo 49%
yiiksokdir. Yarimadanin sorq hissosi ii¢lin maqnit hossasligi 0.5-1.0 arasinda doyisir. Bu qiymatlor, maqnit sahasindoki doyisikliklorin
zalzalolorin seysmik tosiri ilo mdvcud forqli olaqosini géstormoyos imkan verir. Toklif etdiyimiz yanagma seysmik tohliikonin
qiymetlandirilmesinde mévcud metodlarin tokmillogdirilmesine miihiim tohfs verir.

Agar sizlor: Azarbaycan, Abseron yarimadasi, zalzalo tohliikasi, gruntun maksimal tacili, intensivlik, magnit hassasligi, simulyasiya
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