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Fig. 1. Map of earthquakes epicenters in Central Asia,
for which macroseismic survey data were available.
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Fig. 2. Attenuation of seismic intensity with distance for earthquakes with magnitudes M =5,0-7,0
according to different dependencies: 11 author's dependence, taking into account the depths; 2 7
Author's dependency of the Blake-Shebalin type; 37 Quthor's dependency type Kovesligeti; 4 7
dependence N.V.Shebalin, according to world data; 57 &ddiction D.Bindi.
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Fig. 3. Seismic hazard zoning of the Uzbekistanbs ter
ferent probabilities of not exceeding the level of seismic impacts during 50 years. Dependence of
N.V.Shebalin was taken as attenuation law: ai P=0,90; b7 P=0,95;ci P=0,98;di P =0,99.
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Fig. 4. Seismic hazard zoning of the Uzbekistands terr
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ence was taken as attenuation law: ai P=0,90; b7 P=0,95;ci P=0,98;d 7 P =0,99.
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Fig. 5. Distribution of the normalized residuals Z (left column) and LH values (right column)
for the five attenuation laws considered.
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Ranking of seismic intensityattenuation models with distance by LH method
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Fig. 6. Probabilistic zoning of Uzbekistan territory in points of macroseismic scale: ai P =0,90; b
T P=0,95;ci P=0,98;
d i P=0,99. Dependencies of A and B class according to LH ranking procedure were taken as at-
tenuation laws with equal weights.
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Fig. 7. Probabilistic zoning of Uzbekistan®s0erritory
bi P=0,95,ci P=0,98;di P=0,99. Dependencies with weights calculated according to LLH
criterion were taken as attenuation laws.
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O6ZBEKI STON HUDUDI S EMASIVO KA XBAWGFY INOHA SEI SMI K TAO®S
MASOFA BOBYI CHA SOONI SH QONUNI YATI NI NG TABAQALASES
MAKROSEYSMIK BALLARDAGI EXTIMOLLIKKA ASOSLANGAN BAHOSI
R.Slbragimoy, T.L.Ibragimova, M.A.Mirzaev, S.XAshurov

Annotatsiya. Seysmafaol hududlarning seysmila x f bahosi hi soblash jarayon
masofa bodyicha sob6nish qgonuniyatini tanl ashga bogdlic
seysmi k d@midostiegamiikngnoani ql i gini hi sobga dalanisk favsiyactit un t ur
l adi . Ushbu tengl amal ar ni tanlashning eng sama+ al i us
sinov ma'lumotlarining mos kelishiga qarabibéra di gan o6l choviga asosl angan tart
ralivost a hi sobl anadi . Ushbu tadgiqotda, Mar kaziy Osiyo U
sodnish tenglamasini tarti bl ash L HiusuB bilenrainaga oshirilgard0 0 4 ) v a
Tartiblash amaliyohbhdanbéebdhgt magbbémabodymamlashtirild:i
uchun MSk64 makroseysmik ballardagi seysmik xavf bahosi olindi.

Kalit se9$gsmhk: xavf ,atdaqdnmaskhr oggeryssmiyk jadal l ik, sobr

seysmik tumanlkshtirish xaritasi, seysmik xavfning ehtimollik asosidagi bahosi

PROBABI LI STI C ASSESSMENTS OF UZBEKI STANG6S TERRI TC
TERMS OF MACROSEISMIC INTENSITY BASED ON RA NKING OF SEISMIC
ATTENUATION LAWS WITH DISTANCE
R.Slbragimoy, T.L.Ibragimova, M.A.Mirzaey, S.XAshurov

Abstract. Estimates of the seismic hazard of seismically active territories depend to a large extent on the
choice of the seismic effects attenuatiaw Iwith distance used in the calculations. In the practice of probabilistic
analysis of seismic hazard, in order to take into account the epistemic uncertainties in the character of seismic ef-
fects, the use of several different attenuation equationsasmraended. The most effective tool for choosing these
equations is the rankingrocedure, which consists in assigning weights to this or that dependence, depending on the
degree of compliance of seismic effects predicted on their basis with the real expatidata available for the
region under study. In this study, the rankirfigr@acroseismic intensities attenuation models with distance devel-
oped for the territory of Central Asia was carried out using two different methiodgSherbaum, 2004] and LLH
[Sherbaum, 2009]. Taking into account the ranking procedure, a general&echtittin model was constructed and
on its basis, probabilistic estimates of se&idmatndb-c hazar
seismic scale score were abtd.

Key words: seismic hazard, attenuation laws, macroseismic intensignuation model ranking, seismic
zoning maps, seismic hazardo6és probabilistic analysis.
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The project of the location of geomagnetic routes on the territory of the Kizilkum gedynamic polygon
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The project of the location of geomagnetic routes in the territories of Ceral and Southern Uzbekistan
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Figure Diagram of the magnetometer connection to the system of the Republican Center for
Seismic Monitoring.
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J6ZBEKI STON HUDUDI DA ZI LZI LA DARAKCHI LARI NI GEOFI Z1 K U
MONITORING QILISHNI TAKOMILLASHTIRISHGA DOIR

S.XMaksudoy K.A.SagdullaevaF.X.Sadiroy, X.B.Israilov

Annotatsiya. Magolada Qzbekiston hududida kuchli zilzila darakchilarini mitwring gilishda geomagnit,
tabiiy impulsli elektromagnit (EMI), ionosfera witari majmuasini takomillashtirish masalalari'klgan. lonosfera
va EMI usullari btyicha kuzatuv stansiyalarini tashkil qgilish mazkur'nadishlar bdyicha apparaturalarning
yo'qligi sababli chegaralangan. Izlanishlarni amalga oshirish ushbu appkmtiuchet ellardan sotib olish tyicha
gilinayotgan xarakatlarning natij asi 'gicha kuzamwami faggat Ul ar
YOngi bozoirionosegai observatoriyasida tashkil g i'yvichas h  mu mk
kuzatuv ishlarini Fargdona, Qi z i | qg'mbekistonehaddidlanda mashkil pol i g
etish kerak. EMlusuli bdyicha izlanishlarni tashkil etish sotib olinadigan apparaturalarning nisbatan arzonligi va
ularning ishga tushirishning murakkab emaslighuSsababli EMI usuli bilan kuzatuv stansiyalarining soni
O'zbekiston btyicha 15 ta atrofida Btshi mumkin. Geomagnit usuli bilan kuzatuv stansiyalari va marshrutlarda
o'lchashni keng migyosda tashkil etish mumkin. Mazkur geofizik usullar bilan kuchli zilzila darakchilarini
monitoringini tashkil gilishda mavjud seysmogen zonalar, ularning yaqgin yillardaikzittlalar sodir bolishi
ehtimoli juda yuqoribd gan hududl ari alohida eédtiborga olingan.
Magnitometr madl umotl ari ni onl ayn tarzda 'gighg smopr oOc¢
kompyuter dasturi tuzildi.
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Kalit so'zlar: geomagnit maydonpnosfera toklari, tabiiy impulsli elektromagnit maydon (IEM),
geodinamik poligon, monitoring, zilzila darakchilari.
TO IMPROVEMENT OF THE SYSTEM OF MONITORING OF EARTHQUAKE PRECURSORSBY
GEOPHYSICAL METHODS ON THE TERRITORY OF UZBEKISTAN

S.KhMaksudoy K.A.SagdullaevaF.Kh.Sadiroy, H.B.Israilov

Annotation. The issues of improving the monitoring system of earthquake precursors by geomagnetic, nat-
ural pulsed electromagnetic (EMR) and ionospheric research methods are considered. The number oftpeints for
organization of ionospheric and EMR studies on the territory of Uzbekistan are limited due to the lack of appropriate
standard equipment. When purchasing equipmentS in those two areas of geophysics, the real possibility of organiz-
ing ionospheric reseel is available only at the Yangibazar magnietospheric Observatory.

In the future, ionospheric studies should be organized in the territories of the Fergana, Kyzylkum geody-
namic polygons, as well as in Central Uzbekistan. Research by the EMR meghasilyiorganized due to the com-
plexity of the equipment and its relative cheap cost. Therefore, the total number of geomagnetic registration points
on the territory of Uzbekistan may be around 15. A significant expansion of geomagnetic studies by matheds o
tionary regime and route measurements are planned. When organizing a monitoring system by geophysical methods,
special attention is paid to seismogenic zones and their parts, which are identified as having a very high probability
of strong earthquakes the upcoming years.

Key words: geomagnetic field, ionospheric currents, natural pulsed electromagnetic fieldR)(EM
geodynamic polygon, monitoring, earthquake precursors.
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Fig. 1. The layout of geomagnetic observation points at the Fergana Geodynamic polygon
of the Institute of Seismology of the Academy of Sciences of the Republic of Uzbekistan. 1 and 2 7
respectively 8- and 9-point seismogenic zones, according to R.N.lbragimov et al.; points of repeated ob-
servations with a survey frequency: 3 7 1-3 times a year, 4 i 2 times a month; 5 i stationary magneto-
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metric stations: 1 7 Kokand, 27 Chartak, 37 Chimion, 47 Shakhimardan, 57 Andijan, 6 1 Madaniyat, 7 1
Tashota.
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Fig. 2. Manifestations of geomagnetic cove-like precursor anomalies of earthi quakes at
the Chimion station in 1981-1988. a - layout of stationary magnetometric stations (1); boundaries of
blocks of the upper part of the Earth's crust of the Western Tien Shan microplate (ZTSMP): 2 i selected
by vector fields (blocks: | T Central Ferghana, Il - Chatkaloi Kuraminsky, Ill - West Ferghana, IV 1 South
Tien Shan), 3 - by geological and geophysical data [6]; asterisks T epicenters with the corresponding
forces of the earthquakes that occurred, from which a precursor was recorded signal (shaded); from
which the harbinger is not fixed (not painted over). vi var i ati ons of &T at -188B.i mi on S
Lines with arrows 7 places and moments of earthquakes, from which a precursor signal was detected
indicating the magnitude and epicentral distance.
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Fig. 3. Manifestations of geomagnetic cove-like harbinger anomalies associated with
earthquakes at the Chimion station in 1989-1992.
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Fig. 4. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion
station in 2014-2016.
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Fig. 5. Manifestations of the geomagnetic bay-shaped earthquake precursor at the Chimion
station in 2017-2019.
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Fig. 6. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion
station in 2020-2021.
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Fig. 7. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion
station in 2021-2023.
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Fig. 8. Manifestations of geomagnetic bay-shaped earthquake precursors at the Chimion
station in 1980-2023.
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Table 1
Results of statistics on the sensitivity of the Chimion magnetometric station to earthquakes
of the South Tien Shan blo& during its normal operation
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M.Yu.Muminov, A.U.Ganiey, M.Z.Mirzoidov, U.Ch.Zhabborov

Annotation. Based on 4@earold geomagnetic stationary studies, the increased sensitivity of the Champion
Station to earthquakes in the Southern TibarSis assoaied with the geological and geophysical conditions of the
area. Namely, the location of the station in the zone of dynamic action formed by the intersection of three activated
faults in this area, as well as its location in the maximum afesgeotrical conductivity of the regional electrical
conductivity anomaly.

Key words: earthquake, harbinger, geomagnetic field, anomaly, propagation range, forecasting
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Fig. 1. Initial data for forecasting the Tavaksai earthquake [1].
The results of the Tavaksai earthquake prediction.
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Fig. 4. Initial data for forecasting the Altai earthquake [2]
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Fig. 10. Initial data for forecasting based on anomalous variations of the magnetic field at the station
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ZILZILANI PROGNOZ QILISH , UNGA TAYYORGARLIK DAVRINI PORTLASH REJIMIDA
RIVOJLANAYOTGAN JARAYON SIFATIDA KO'RSATISH
V.V.Nagorny

Annotasiya. Zilzilalarni bashorat gilish usuli ko'rib chigiladiexnika zilzilaga tgyorgarlik jaraymi port-
lash rejimida rivojlanayotgan jarayonlar bilan bog'lig bo'lishi mumkin degan taxminga asoslanadi. Texnikaning
xususiyatlari O'zbekiston Respublikasi seysmologlari tomonidan olingan dastlabki ma'lumotlar astaligia a
oshirilgan birgator zilzilalaning retro prognozi misolida ko'rsatilgan. Metodologiyani sinovdan o'tkazish natijalari
zilzilaga tayyorgarlik jarayonini kuchayish rejimida rivojlanayotgan jarayon bilan taggoslash mumkin degan tax-
minni tasdigladi valsu asosda ma'lum béeysmik vaziyatd seysmik vaziyatning kuchayishi vaqtini prognoz qilish
mumkin. xavfli hududni olish mumkin.

Kalit so'zlar: zilzila prognozi, kuchayish rejimi, seysmik kuchayish vaqti.

EARTHQUAKE PREDICTION BASED ON PRESENTING HIS
PREPARATION PERIOD AS A BLUE-UP PROCESS
V.Nahorny

Annotation. The method of forecasting earthquakes is considered. The technique is based on the assump-
tion that the process of preparing an earthquake can be attributed to the processes developingviuphe ddie.
The propeies of the teknique are demonstrated on the example of a retro forecast of a number of earthquakes, car-
ried out on the basis of the initial data obtained by seismologists of the Republic of Uzbekistan. The results of test-
ing the metbdology confirmed th assumption thahe process of preparing an earthquake can be compared with
the process developing in the blaw mode and, on the basis of this, a forecast of the time of aggravation of the
seismic situation in a given seismicallyzhadous region carelobtained.

Key words: earthquake forecast, blewp, seismic aggravation time.
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Fig. 1. Copy from the map of seismotectonics of Uzbekistan (Ibragimov et al., 2002). 1 i
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Fig. 4. Fragment of a map of the amplitudes of neotectonic movements of the Earth's crust.
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Fig. 6. Spatial position of embedded profiles of magnetometric and radiometric observations.
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Fig. 8. Variations of the magnetic and radiation fields in profile II-II.

62



Seysmologiya muammolati} tetsB dzj d3r M j* Béjspaagyspotles™ ~ 1, Ish, 2023

1 Hjde@r ctOWdSed tOMmftcj HJ dzj tlat]. OdigBe dz H O
J dzdz" 2 q’telqu’dz d1§ te2j I € @1 dz oo, gzH § dzdzG . tc d @itsiBfis L dzO -
Qe d B).1 teslswy j dedztsfyls! Odes BOdz dzts?2 L t
-, @5.2503 9009 1SOG 150 s 0O¢C odHMENjd Lc Od telVdzfiftdgoj L gz , €
tcd Mj CO8 s, sEIOEWsdiz] B OtcOC Isj tedz” di3d o Oted OydWw d3d dzOB dz# H C

O dets 3ZOdz! detsj] BOGdedlsdetsy Htsdzj 3 J s, diusdets3pBls]j dz' dzr
254,9=156=20. 1 Ijn Yj Ltd&zOR ©OLdEZsBO ©OHJOYdbdadzsj s
@R dzd sznts?2 o { thy[HijiBQjRdzdets RUG S/ By QG totsW Bz § s 630 ¢ datf datts dg OFf
O L ts5dz0 do@iLodzttad@H (O yd tsdzdets d3 f tsdzj .

O O dydsr § tojL bkzd O § sdzzyd dz' d Mmifisd BplfR)ls O dz' dzr d
Ilts afMjrn ctOW dS OR Oy Bitds s OO dizts dg® dr' dfiz'Isdigd B dzsOHe@ jOdRII Y dif s dzj
Bi KB ylsts o slsHjdz dz2' = Mz yoOw rn tc @ls dpwdddE ded lo distledy o tasdigts
HiczdgrtcOHdOYydsdedetsd3. | O o df ¢35 tc s dzifDs toPlc @B gzfrelz© dzj Byj dz
Lsdz0 @)L iG] b des 3 1§ tsdzjy @IS jledd ydpsi2d Gedsticdd®? j R 5 M2 OORY deg
O wOHdOYydtipizsy j @i fagkdy judddn. HE S8sdzd ydd ol  Istsc
oBOC dzd sdzs s §sdzy Jda3jjls §sdsydlsjd df 2 oMl djste @®dts B3O
HJOydtsdzdzB B b5~ i 5@dsssdpd 3 j dzed § f O BPBdzd b 2 y® 83 busdsl 10 dzts -
BOkdW o ©OHJOYUdGddzsdB ftsdzj fteswodv jlsmw o jj s f
dzr = kEyoOMmlsCtses ctcOWdite s L fdzo 18 @Iz dgefk i B Y delias @ o g 2
o dHJ B Mfstefsw o dzj dedelr Y © ) B tzzidzy dls p)dz' dD re (rotchcsigf Slsted YyOlIs
dzd Isdz" 7 Odzts BO)dzd 2dzj(Lodz@ sl dz dzOW MHo JdzzlssMmis! EyOmist O
Yydoddese s f sdzv  tsls  tc @)L dzigezeidsi@o eIz (fp ogtdsaldjef dziydsd J 3 - 6O
dzsdrn OCIsdodesMmisd o dzOMmlsswh jj otcj Y.

tdJLizd O 0OdzOdzd L O-V(fipdgett] dhdkj) 2 -\itf fistiicdfdhdzd  f 5C OL ™ 9 O
Yylsts ddzj ¥ sw Mz yod, CSEHO ttOL dzcd3dzOW L tsdz0 dzj ftesW o
ftsdzj 2 .

1 tots W dzil |0

2000 4000 6000 80I00 '10000 M.

Egjgoc@qsms;Eigmqusocsqa@sJ i s dzj

tdfp. 1 0edOoydd BOcddlsdscts d ©OHJOyHHlhkeses §sdj?2

Fig. 9. Variations of magnetic and radiation fields in profile IlI-III.
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Fig. 10. Variations of magnetic and radiation fields in profile IV-IV.
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SEISMOTEKTONIK VA GEOFIZIK USULLAR YORDAMIDA YORIQLARNING FAZOVIY
JOYLASHUVI VA FAOLLIGINI BAHOLASH

U.A.Nurmatov, Yu.M.Sodiqov V.R.Yusupoy Z.F.Shukurov

Annotatsiya. Magolada G'arbiy O'zbekistonning Beltau tog'ikaljuktau mintagasidagi faol yoriglarning
fazoviy holatini seismotektonikva instrumental geofizika usullari bilan kompleks o'rganish natijalari keltirilgan. Yo-
riglar bilan ajratilgan gobiqg bloklarining mumkin bo'lgan chegaralarini aniglash uchun prdidgicha yuqori
aniglikdagi magnetometrik va radiometric tadgigotlar o'tkazildi. Olingan natijalarni seismotektonik tadgigot natijala-
ri bilan birgalikda tahlil gilish orgali Shimol¥KuldjuktauTurkiston seysmogen zonasi tomonidan ajratilgan geo-
logic asodo'lganyoriglar tizimi to'g'risida batafsil ma'lumotlar olingan.

Kalit so'zlar: seismotektonika, faol yoriglar, zamonaviy harakatlar, seysmogen zonalar, geomagnit may-
don, radioaktiv maydon, anomal maydonlar, zilzilalar.

ASSESSMENT OF THE SPATIAL POSITION AND ACTIVITY OF FAULTS
BY SEISMOTECTONIC AND GEOPHYSICAL METHODS

U.A.Nurmatoy, Y.M.Sadikoy V.R.Yusupov Z.F.Shukurov

Abstract. The article presents the results of a comprehensive study of the spatial position of active faults in
the mountains are&eltauand Kuldjuktau of Western Uzbekistan by seismotectonic and instrumental geophysical
methods. In order to identify spatial inhomogeneities, which are the probable boundaries of the blocks of the Earth's
crust separated by faults, highecision magetometic and radiometric surveys were carried out on the embedded
profiles. By joint analysis of the obtained results with the results of seismotectonic studies, detailed information was
obtained about the fault system, which is the geological basie dfdahthKuldjuktau-Turkestan seismogenic zone.

Key words: seismotectonics, active faults, recent movements, seismogenic zones, geomagnetic field, radi-
oactive field, anomalous fields, earthquakes.
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Fig. 1. A temporary seismic section across the wedge-shaped thrust zone in the northwest of the
Ferghana Basin (wedges of Paleozoic folded rocks and Cenozoic sediments are visible), accord-
ing to [19].
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Fig. 2. New types of natural reservoirs in the zone of wedge-shaped thrusts of the Fergha-
na basin according to [19]. Zone: A T the South Ferghana, B 7 the North Ferghana; 11 Paleozoic
allochthonous formations; 2 i the sole of the main allochthonous plate; 3 i the direction of displacement
of allochthonous masses; 4 i tectonic disturbances; 5 1 shifts (the arrow is directed towards the move-
ment of rocks along the tectonic disturbance); 6 7 deep wells drilling; 7 7 oil and gas deposits.
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Fig. 3. Hypothetical plitotectonic model of the Ferghana basin according, to [19]. |
Paleozoic autochthonous formations (foundation); i Paleozoic alochthonous orogen formation colli-
sions of lithosphere blocks (folded base); i the surface of the folded base and foundation; T
Paleozoic sediments accumulated in the geodynamic environment of the passive margin of the microcon-
tinent, marginal seas, straits (a i autochthonous, b i allochthonous); T rift and above-rift strata (Lower
Jurassic-Cretaceous); i the main regional oil and gas complex (Paleogene); I deposits of the
Oligocene-Anthropogenic collision pathogen (continental molasse); i supposed Oligocenei Neogene
marine strata; T North Ferghana and South Ferghana collision seams; T resets; i the sole of
the North Ferghana and South Ferghana main sharyazh; i advances, upsets; i the direction of
movement of allochthonous masses; i the main direction of HC migration; T additional foci of
generation and accumulation of HC; I recommended for drilling wells.
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