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Shahar hududlarida seysmik mikrorayonlashtirish zarurligi masalasiga(Qarshi shahri misolida)
Yadigarov E.M., Khusomiddinov S.S, Khusomiddinov A.S., Islamov H.A., Bazarov J.Sh., Mamarozikov TU.
Annotasiya. Maqgoladagarshi shahri hududini seysmik mikroomfashtirish bo'yicha olib borilgan ishlar
natijalari keltirilgan. Seysmik intensivlik nafagat makroseysmik ballarda va tuproamiggyuqori tezlashuvida
baholaagan Seysmik gidiruv asosidgrunt sharoitlarining seymik intensivlik parametrlariga ta'sirghuningdek
seysmogrunt modellaridan foydalangan holda muhandiglitogik usullar bilan baholandi. Qarshi shahar SMH
muammolarinihal qilish uchun shahar bo'ylab 100 ta nuqtada seysmikugidshlari olib borildi. Olingan
muhandislikseysmologik natijarni umumlashtirish asosida shahar hududini seysmik mikrorayonlashtirish
xaritalari ikki ko'rsatkichda tuzilgan.
Kalit so'zlar: grunt sharoitlari, dastlabki seysmiklik, seysnjiédallikning oshishi, makroseysmik shiks
¢ h o @eglanish, muhandisligeobgik rayonlashtirish.
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On the issue of the need for seismic microdistricting in urban aregsising the example of Karshj
Yadigarov E.M., Khusomiddinov S.S, Khusomiddinov A.S., Islamov H.A., Bazarov Zh.Sh.Mamarozikov T.U.
Abstarct. The article presents the results of therkvcarried out for seismic microdistricting of the
territory of the city of Karshi. Seismic intensity is estimated not only inrasaismic scores and in peak ground
accelerations. Thinfluence d soil conditions on the parameters of seismic intensitystamated on the basis of
seismic surveys, as well as engineering and geological methods using seismic models. To solve dh¢htasks
SMR of the city of Karshi, seismic exploratiorasvcaried out at 100 points throughout the city. Based on the
generakation of the obtained engineering and seismological results, maps of the seismic microdistricting of the city
territory in two irdicators have been compiled.
Key words: Ground conditbns,initial seismicity, increment of seismic intensity, macroseissoile, peak
acceleration, geotechnical zoning.
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O'zbkistonda zilzilalarni oldindan aytish muammosi bo'yicha o'tkazilgan ko'p yillik ilmiy t adgigotlarning
tahlili va kelajakdagi istigbollari
K.N. Abdullabekov, S.X.Maqgsudov, V.R. Yusupov

Annotatsiya. Maqol ada statsionar, takroriy marshrut va |
geodinami k maydonl ar da o attlkaarzniilngga nu znmoagg nmu ddreett Irii kma Galdt
umumlashtirish natijalari keltirilgan. Unda O6ézbeki s
va boshga tadgiqgotlarning tahlil iy madioxdiishtmluammosi ham
bo6éyicha olib borilayotgan il miy tadgqgiqgotlar holati v

Kalit so'zlar: zilzila darakchilai, magnituda, magnit maydon, zilzitxognozi

Analysis of the results of longerm scientific research on the problem of earthquake forecasting in
Uzbekistan and their prospects
K.N. Abdullabekov, S.Kh. Maksudov, V.R. Yusupov

Annotation. The article presents the results of analysis and generalization oftelongdata from
magnetometd studies at geodynamic sites in Uzbekistan using stationary, repeated route and area surveys. It also
contains analysis data from deformometric and other studies obtained in Uzbekistan and a number of foreign
countries. The state of scientific researchtlum problem of predicting earthquakes in Uzbekistan and further ways
of their development are described.

Key words: earthquake precursor, magnitude, magnetic field, earthquake prediction.
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Fig. 1. Variations in carbon dioxide values before the Kairakum earthquake
[Sultankhojaev et al., 1987] with the author®& addition.
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Fig. 8. Temporal changes in the dispersion of the CO, parameter at well No. 5 of the Shurchi
station in comparison with the moments of earthquakes with s' O ,® 11 moments of earthquakes
with s' O ,® 2 i temporary changes in the dispersion of the CO. parameter; 3 i confidence interval of

seasonal changes CO: parameter dispersion.
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On the identification of a useful (prediction) signal as a result of hydrogeochemical observations for the
search of earthquake predictors
T.L. Ibragim ova

Abstract. Using the example of lonagerm series of changes in hydrogeochemical petm of
groundwater, a formalized approach to identifying anomalous fragments of a time series and studying their
relationship with seismicity is demadnasted. Stastical processing includes: filling in gaps in the time series;
decomposition of the sedénto trend, seasonal and residual components; selection of seismological material for
subsequent comparison of anomalous fragments of the time sé@habevmomets of earthquakes; assessment of
the information content of the identified connectionse Tise of the proposed methodology for the analysis of
several time series of hydrogeochemical observations at the Shurchi and Khavatag stations isatistnons

Key words: hydrogeochemical precursors, earthquake forecast, forecast signal, anomaly, cenfiden
interval, information content.

Zilzilani bashorat giluvchilarni izlash uchun gidrogeoximyoviy kuzatuvlar natijasida foydali (bashorlash)
signalni anglash hagida
T.L. Ibragimova

Annotasiya. Er osti suvlarining gidrogeokimyoviy ko'rsatkichlarining uzowddatli o'zgarishlar qgatori
misolida, vaqt seriyasining anomal bo'laklarini aniglash va ularning seysmiklik bilan alogasini o'rganishning
rasmiylashtilgan yondashvi ko'rsatilgan. Statistik ishlov berish quyidagilarni o'z ichiga oladi: vaqgt gatoridagi
bo'diliglarni to'ldirish; gatorlarni trend, mavsumiy va goldig komponentlarga ajratish; zilzilalar momentlari bilan
vaqtli gatorning anomal qismlarini ¥mgi taqgosash uchun seysmologik material tanlash; aniglangan
ulanishlarning axborot mazmunini bahstaS h o 6 r ¢ h i va Xavatogdé stansiyalarida
bir necha vaqt qatorlarini tahlil gilish uchun taklif etilayotgan metodikadgndfa | a nrsatdghn. k o 6

Kalit so'zlar: gidrogeokimyoviy prekursorlar, zilzila prognozi, prognoz signaiomaliya, ishonch
oralig'i, axborot mazmuni.
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Fig. 1. Layout of microplates, geodynamic blocks of the second rank and epicenters of strong
earthquakes in Central Asia. 11 boundaries of lithospheric microplates (ZT-SHMP i Western Tien
Shan; VT-SHMP i East Tien Shan; KKMP i Kizylkum; KMP i Kazakh; K-TMP i Karakum-Tajik; PMP 1
Pamir; TMP i Tarim); 2 7 boundaries of blocks of the second rank: A7 Chatkal-Kuraminsky; B i
Pritashkent; Vi Fergana; G1 Thalaso-Fergana; D i South Tien Shan). [ arthquake epicenters with:
31 M08,0;47 MO7,0;51 M06,0; 61 epicenters of deep-focus earthquakes.
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Fig. 2. Active faults of Central and Southern Uzbekistan and epicenters of strong (with M O
5,0) earthquakes. [ arthquake epicenters: 17 wi t h 7,0; 2 iOwith M 06,0; 31 with M O5,0; 41 fault
number; 51 faults of northwestern strike (I 7 Pistalitausky; Il i North-Mekhnatkashsky; IV 1 North-Nurata;
Vi South-Fergana; VI i Nuratau-Katransky; VII i North-Aktau-South-Karachatau-North-Gobduntau-
South-Molguzar; VIII T South-Aktau-South-Gobduntau-North-Turkestan; IX 7 South-Karatau-South-
Turkestanth; XI' 7 South Tien Shan; XIl i Chief Gissarsky); 6 i faults of north-eastern strike (Ill i North
Fergana; XIIl i Uchbash-Karshi; XIV i Lyangar-Karayil FRF; XV i Gissar-Kokshaalsky; XVI' i Amu
Darya; XVII i Baisun-Kugitang fault system; XVIII i Surkhantau-Sherabad-Kelifsky; XIX i Babatagsky;
XX'i Sanganak-Khanbandytausky; XXI i West-Koratepe-Koitash-Pistalitausky; XXII-XXIII T system of the
Transverse-Western Tien Shan faults); 7 i boundaries of geodynamic blocks; 8 i geodynamic blocks: A i
Amu Darya; BT Nurata; V1 South Tien Shan; G i Southwestern spurs of Gissar;
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Fig.3. Scheme of comparison of the density map of ruptures (megafractures), axial lines of
flexure-fracture zones of northeastern strike, identified (according to Babajanov, Mordvintsev,
2013) by geophysical methods with earthquake epicenters and seismogenic zones. 17 megacrack
density values; 2 T transverse faults of the earth's crust. Earthquake epicenters according to [New
catalog..., 1976, Consolidated catalogues..., 2010-2018].
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Fig. 4. Seismogenic zones of Southern Uzbekistan and earthquake epicenters that have arisen
from ancient times to the present.
lifaults of t hd SeuthKuljuktausZarafshans2i S¢uih Tien Shan; 31 Gissar-Kokshaal,
417 Karail-Lyangar FZ; 51 Glany Gissar;6 i system of Transverse Western Tien Shan faults); 2 i faults
identified unreliably. Epicenters of strong earthquakes with: 31 M 06,0; 47 M 05,5: 51 M 05,4 [New
catalog..., 1976], earthquake epicenters for 2000-2021 from 4,0 OM 04,5; M 02,8; M 02,8 (according to
stock data from the materials of the IS Academy of Sciences of the Republic of Uzbekistan and the
Republican Center for Emergency Situations of the Ministry of Emergency Situations); Seismogenic
zones:
XXII'T Zarafshan; XXIY i South Tien Shan; XXYIl i Gissaro-Kokshaalskaya.
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O @bekiston va unga yondosh xududlardagiurli rangdagi tektoni k strukturalarda kuchli va o da kuchdagi
zil zi | al ar nishininggegional aususiyatad
U.A. Nurmatov, Yu.M. Sadikov, S.S.Khusomiddinov, U.A., Yusupdjanova
Annotatsya. Shar qi vy, Mar kaziy xududi deatekiorbkistyuktu@atamibielikranglarga n
tabagalash natijalari keltirilgan. Turli rangdagi geodinamik bloklar doirasida kuchli zilzilalarning tarqgalish

Xususiyatl ararg obirgdainiiil gganyIre Igl i tuzilishining zilzilal:
baxolangan.
Kal it seysimarkl ik, geodi nami k a, yer gobigdi bl okl ar

epitsentri, tektonik struktura.
Regional features of song and moderate @rthquakes in different rank tectonic structures of Uzbekistan and
adjacent territories

U.A. Nurmatov, Yu.M. Sadikov, S.S.Khusomiddinov, U.A. Yusupjanova

Abstract. The results of ranking the geotectonic structures of Eastern, Cantt&outhern Uzmekistan
are presented he spatial distribution of strong earthquakes within the microplates of Central Asia has been studied.
The role of the faulblock structure of the earth's crust in the distribution of sources of strong earthigiakes
assessed.

Key words: seismicity, @odynamics, block of the earth's crust, faults of the earth's crust, seismogenic
zone, earthquake epicenter, tectonic structure.
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Fig. 2. The division of the Ferghana basin into zones.
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Fig. 3. Part of the topographic map of Uzbekistan.
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Fig. 4, a. Faults of the Ferghana trench according to D.H. Yakubov, M.A. Akhmedzhanov, O.M.
Borisov, supplemented by Yu.M. Sadykov and U.A. Nurmatov, based on the results of neo- and
seismotectonic analysis.
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Fig. 4, b. Faults of the Ferghana trench by https://iv-g.livejournal.com/459335.html|
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the direction G1. According to the classification of the geodynamic state according to Anderson in the
event of an earthquake, it indicates the possibility of a rise (red), a reset (blue), and a shift (green).

tdif.1 Odetsdzl h jj ctctedL sdzsOdz! desj dzOfftewy jdedj (MO ) @
c

45



Seysmologiya muammolati} tetsB dzj d3* ) j* Béixgiogytpwhleds *~ 1, Is6, 2024

JHddz dL 9 Oy dzr = ftedL dzOC 59 s sugOdHkd L tsjoldedgtiey | O dzc 5
tcOL dzs dzts o) avs,jlsdgis oz H dzts s toj H JiBJjlalz  HdCh Isidodittedzlz s f s ¢ sdzr €
Oolststetso C Otcls d dzr L 20y d izts tsls dzd yOs Isfyw . [ Mt B j dzdzts .
( mdgOf ted d3j Od ,B)d ). 4

rdzv tejhjddw L OHOY] (icetds dslld ot siifs{tsiibpisdeids] 3 o)
wisttdsdtelz j s BWY tsB @ aigdiafs'c O d3d Cslststets ? weo dzw e Isfyw =t d i Odzd v
{& (i=1.nj=1..m) } . 1 mj L tsdz tcOL H j dzj dz dz0 HSQ Cdzommo, i
slsmizismise dj &3 § tgRcidds{iudl X jddg" 14 jisdepy dgij diaf(2  df OeMiq ldA* H 52
COY H LedO M Ovs fiip® - Bt OC Isjj todgfizis ¥ Ui HE G dzOBlts teWBG Y jiffidsdoL jdzOl€ &GS d
dZzOBtstotse fftodL dzgOSC s © Odz@sstedlsdzy twOMMd3OIstcd o O Ismw o fMmj o
L OH Odadf'tafdzO ¢ ts 0 . MOt By Is jyeAsigls fy L IOMMO Mg d b dz@y j dedhy -
ftoedL dzOCtse, Ctlstste’ j oafmlstej yos sfmw Istsdz' Cts5 © HOdedesdz $ dzOfF

sO0Cddiz SBE®Y Bidzj dzdz' | dBdesy j Miso O dz@pds wisBO LL da@y jlsdzd 2 ¢
~n 0GB ted Misd ¢ @3¢ dzO WA @ | H j] ROEOMYs | o & 1B & dfO MO O
1 IsOf § tcOMf sL dzOo Odzd B = (AP ERLOGZEZ G 5 jEasI jdROBOS t6 ' L 2Oy j dzd 2
MtcOoa dzd o O IsMw M R OtOCIsjtedMisdS Oz 16t dONNSEHE ) - Istct
i Bjtc BEdgasE | | S&OC ZOfifis g Mlso s dzOB Stetse L G@usisdsde? jf tod L
fMtso f OHRABWSOCfils j od Mis g CiOtkd2 C dASMP| (B.s2)+®P, CHOj, gsts tBI jCIs
Stslsdatsmw Is ¢ CoceEi fifdd fdplz j dpls Odze stod SEFDO PRI Bj dz2v j s  H s dz
ftcOo d dzif tets d@@ztlz" = tsBI jJ CIstso .

{jLkd sOIsT BsH,j dzdteso Oded W

] BgdkdosHWIlshMY ©jLEzd O oML O Odzdw . | j &gdzj Ik
0 Mistsde 40 B®BsddsL 0 dJdd 1 tOgPEOEB ChusE o j ¥sdisded|
g dzOls § dz'  tsyj deC | B/ a0 Fs & s @dz@fgg stetej Clsde” 2 dzg
Sydz 2 ftescdsL M 2 fdsd Wik ff WAL 8HsId3j mu@dpdstinds  figglridsig 3 dd L
sd2 ftOo ddz Gas josdftioydaty figiindz dEO@iP dzd v 9 d3 1t@eaflslded 4 I
L' 9804 ls, wmUlsdssodzts tshigig]dz! 1d2ts jof O oz fig e B)dz 2y j1 9, 7 fetsls

v OB dzd yo 3

tiLkd 5O’ ©OMY{tL dzOs Odzd W [M@BE! dz' 7 L j Bczj stew M ded 2 M
fl feish ¥ QezsE3@dls GO

] Bdz tjLizde IsOlsq &y dzOfyfyd W
1 14 d3dzj s to O, 1) jocttetfts s y 0 dzC,@D/45,19 8
3 1430z Is to W i telas(q) ey j daC 4H/68,76 9
4 14 dBBazj Is oW, 1) jo tzd jims@j das,eD53438 2
8 14 dB3dzj Is oW, 1) jo dzq gis@j das, 15348 0
12 14 Bdzj Is oW, 1) fo tzd §iss@j deC,TR169B 6
13 14 Bdzj Is tc 0,1 §5 dedzisa y jOdzS d :/8.14 3
14 14 d3dzj Is 6w, 1) fo tzd jims@j ¢ pE45292
15 14 Bdzj Is 6V, 1) fo tzg giEs@j dal9fi4/3,00
16 14 Bazj Is oW, 1) fo ted jis@j @S Y114 1
17 14 Bdzj Is oW, 1) fo ted giEs@j da02H6/3386

2 14 d3dzimg) e tc 5 ¢ oidsu J di<, 70133673
5 14 Bz Is tow, 1) fo ted jisd j dkS,80/94,83 0
6 L § dBozj Is to WifrigjtoEoiiissy. § &S, 206513 7
7
9

1 d3dzj Is to v, ) jo teqf gissl j kS 90117331
14 Bdzj Is oV, 1) fo g gl j dB5,@0/11800

10 14 dsbizie W @, dzlc ts ¢ cisu j diBS,H0/125,B72
11 1d Bdzj Is oW, 1) jo thed gidsy j diC,&0/133509
vstsydesfmld: = 94

4€



Seysnmologiya muammolart 1 tctsB dzj d3¥ M J* Béisgeaysprotlens - 1, Is6, 2024

JujodHdets, ylsts tOL dzd ydz' § ¢ oV LdedQddi3tsdrjs d tc @ dodits LoaL
B Is! ftsdzj L dg" HdzW L {Risded dfQadsdvo daff g fdidizj dzfhezd d W tste d3d
BSH j dzdzdmy M  » vwCdvdzdiRy J dz¢ © fsdiisy jIs o BteOIs! dzOd
slsBtetsMmdls! dzOdd3d daj 4 903 de' § Hd&W §sMmistets dedw d3tsH § dzc

I sdzkyj dedzr | o i Mmr  sayde] Otzelzs s Phs s ff BRIPE Odg'dzls Z d Is
ftof sdz@E® , BddLsMis! P EkhdkEOt dEftcw § Pipd ¢ o
ftosydesmisd otsLecdzOodzw jIs 1 IsBls toWH. 10jd&3 dqHEkls
Mot &3 dzdz" = Hodxjdd?2 (ojtelsds Od df flzj B)® trighs Gpshg, f
fieHestBdz oL or h j dedetsfilsw dgef Ols f ji ¢ df ts gieGoulseiwtsyij flzd d B dzd L d e
o jMd@ojdatczecdds dBstoW sdzsedyud MSdds ftodL dYO K. WA aydflg
t drlsis®s j dzB j e O  OCIsdodatsfmisd L ja3pidf®ew fj dedfo dzd dz g
nOEPE® L j igdzj Istew )| dzd zdlousd jls ipyfytsB s dzj O

RL 17 LodgsB@BOBBEE Blstsydzes tsfitcjHjdzdls! §tod dzOH dzj
sdzOF., Bbosydsfhls! DMWY s a0k @'dgOIs 9@ dzdsHOR IR0 fulgisO o’
2

L
1 oL d3tsy dafs dzd [ BRAIUs ezl lstew j dedl 9, ¢ Wdetsigslazs L1 69 § tots

0.25

0.15 -

01 -

0,05 -

) lllllllllllllllllllllllj

20 16 21 18 12 17 11 19 22 & 7 3 27 28 5 2 13 25 26 4 24 § 15 23 29 9 10 14

tdig.] jmitedL dzOftsho j H | ezzOp 2o toj L Iz dz' 5 PB g i O dze s t6 d Is B3O

Fig. 8. The weights of the features shown in Table 2 as a result of the implementation of the algorithm.

[ 2 otso jHctEfifls s o j tRgets s P d dz  H O dzdzlz © LOHOYE fy
¢ s BEYEAre s tehlisdgE), o ) MEBB B cjEzd SOl OdkestedlsBO [sC
oL By dzsfls! L j gz I te6fh fjdzdfc®) ot W igsjcezdi & B ¢ figsdzd AP tdys ssofso
406) . U jClstsdzd up@EtEH disH® € O©&O B o  Iszd@ERWOR  Suty oty t
fjtejdBjhOjlsmw -p OfMBH® sdzkz 5 sz @Ea s v Wds'ts BZRJOj@Rd. j dR o
ftcOo HisSY SH 5B dafs, Ylsts L Hpg Mkl s@)is B WRdatlz ' B d3 dz! dftsdEdiuigdzO § tc
otsL ded C dztso j ded W fMdiaf2der = L j d3dzj Istew fyj

vOBdzd yo 4

tiLkzd O™ ttOMtsL dzOo Oded W [fBdz:!5dz" 7 L j d3dzj Istew fyj dac
) fEdeh ¢« Qsemddls ko

1 s dg" tjLIzd sOIsra §fzOMmdW

1 11J dgdzj Is W, jo ted gisyQ dz078378 12200

3 |1 d3dzj Istew, 1) jo tizt j 5y dzGBUBY 34786

4 |4 dsdzj Is te v, 1) fo teq SN @ dA78B22 223

47



Seysmologiya muammolati} tetsB dzj d3* ) j* Béixgiogytpwhleds *~ 1, Is6, 2024

8 | 1j dBazj Is tew, 1) o tied gisnQ da6733 3433
12 11j d3czj Is te v, 1) fo G litn § dzSA@H22 88471
13 |1 dsdzy 15 f dadf fo ts @ class CpP121700 629
14 |1 3dzj jsdzd Jf te@s & cism | cz010B8911 189
15 |1 d3dzj Is te v, 1 jo teq §NQ dZL1p422 729
16 |1j dsdzj Is te v, 1f) o tied §im @ daOL@7144 243
17 | 1j d3dzj Is to v, 1) jo g Qities§_dzB6067 124,14
2 |1 d3dzj Is o v, 1) jo ted jimm 1 dzf 10 84313
5 |1 ickdzjlstewmjdedj 1, 38R10t47d88 L
6 | 1J d3dzj Is to 1,1 fo teq jimy | ZMERT0 32233
.

9

1 J dsdzj Istew mj ded § 1, 37H560 S4D6AE L
1 J dsdigwdpji dz2l ,  f tets ¢ dAS150 154,335
10 |y j cBazjlstew fjdzedj 1, 31930t 67daE L
11 |y jdsdzjlstewfjdedj 1, 30810t BOGEE L
usydesle! = 88

tJLizdz sClzd s 0O  sSdist 5 tstc Odze tyts § EatigPmzOdC)) e o
to o Lae@A  d3ts dadfisoisdis qadzerO L | dzdzj Ot gtz @27 § @ Gplsdz’ 7 L j dzdzj Is't
ZHEhydij HEs hddz + sOftsdz OB SIsT Hisdzy dzgs B ' Is tcOMmh dtcj d
to ts
4 ?

GdztsL O L j d3dzj stew ij ded 2. o3t ¢z y J GAMIR gpcfiatpigtg oL & ds'ylg @aS 7]
| 2 d3d ud M¢ 52 sl oded@sdydsd] fof AMz@enlss2 C 565 Misesdlsj d Mise C

1) OS¢ dz¢ uj dzd J
t 4 OdzdL 59 Odz" ¢ QIR Btcd Is dy'p ts @mL sdpH) d3j MiIs o tsL sy dz = M
L J dgdzj Istew M j dzd 2 .
Sl H]djd Zodetsdzj j o Oy dp'L fzO Ced), s HzA @ dpd{ s fad dfizp  f to
L d3dzj st g dzd ¥ ds.
Its OdzetsgafcaRPd3 L sdAjcd )20 A jtecOdeME 82 off OH ( dzj oL BB
L § d3dzj Istew fyj dzd J .

JrRupt OuvULL O

lyjd WOdeH RrR. [ ., LEBjt@ds dgj " JBRL fj QHBFULAMYFB] fMise:
[ .., usdes& ] . rR. , [ t OualzPue " AWdzd 2020 - -~ .1- w. 3042. DOL
or Ms§ 8 ) dzdhy detshif oyl & & d972.- 10.31857/S0002333720010135
U 20 &Bu. 1AR0 6.1 L so MM detg'$ stsdesf dL d € d .

2.1 8dze OteH [ . [ 1, , | Okdzy = HBDOELIG-536 M.
zd., RL g J G tsotOdi3eftcrdstorsdd! L tso Oded j 7.1 dL dzd yj e tsB dzj d3".  f)-j 2 dsts dzts ¢ d
sB EZyOf B ad tc ©dzds Hdzw o' W 9 dzj[dzl: &Odzj- ¥OBTH dzts fy dz' -
f dzOefyls/ts | j sdztse d.v- 1966.-C j W L dC O 8.0 1sOB Jj C,i59¢ @H 0§ ©Odf tod yfj .dzdzts |
d# 96105 migls s v dzd § L § d3dzts 2 CxBy | O OH dats «
jodh dodefsdisod. o ro gt L jizstcOdz! dz6d L B ICdfdyls Ode) : { Ol j 3O
letsB dzj d3O OMY sL dzOo Oded W d3isH fi) Islzd to/topsR g CdisRaaR] -0 3. -
oL ded Cdetso jdedw Mddz' da' = L J dgcE(65.B011M) 3185640D1685%2030MBD dz! dz" 2

sBL BEL §F O -RQRAZAz] .1 &. 529 DO 99u0OH" Ct59 PlsPr J § O e[ EZSWG
10.3185¥0002333720010044 t. e 2Md3slsj Clssdzd yd MSLdaRd Is dOjdzO dzd L
4 stsmMtsB s s d tzOpy B te jdaRj § CROIs ] B3O d Y ME 52 Bs H- dzd dz

fse j dgdets? o jtotswisdasfisd rosL Hj W Stcdiddicso Odgdese s fMtsflstsw dadw L j
L dBdzi stewfjdd?2 BdLO: 30 k€ sazazijofdoH dsg Bdes W i 1 ORFtemMs 52 HiEz
tej Odz! dzts d3 nocfta jdd§j @zd3030d5dzd. 1 1itlsj Clss208BC O©.° 3. - w. 6777,
#. 4352. [t 10.31857/S0002333720010068 DO0110.318%/S0016853X23030062

5. 2ziBOdzdqdzu 91j.dzd 4 dzd J ttOHdEMO
(et dvydgdsufd Yhj dfd sEH

48


https://doi.org/10.31857/S0016853X23030062

Seysnologiya muammolart } tetsB dzj d3f I j* Béispagyspolleins ~ 1, Is6, 2024

Kuchli zilzilalar joyini aniglash uchun ¢Kora-3é va ¢Kora-4¢é algoritmlarini qo'llash tajribasi (Farg'ona
tushgani misabi asosida)
I.U. Atabekov, R.A. Lutfullaev, J.K. Mamarahimov

Annotatsiya. Zilzilalarni bashorat qilish muammosiniah gilish nazariy va amaliy xarakterdagi
giyinchiliklarga duch keladi. Sababi, zilzilaning paydo bo'lishi ko'plab omillarga bog'liq bo'lib, ular prekursor
sifatida ishlatiladigan turli xil anoaliyalarri keltirib chiqaradi. Ammo zilzila jarayonining muradiiligi va Yer
gobig'ining batafsil tuzilishi hagida ko'p ma'lumotlarning mavjud emasligi sababli, ularning oz gismi kelajakdagi
seysmik hodisalarni aniq ko'rsatishi mumkin. Kompyuterni o'rgatisqo’'llash néjalari, agar turli omillar
birgalikda birlashtilgan bo'lsa, kelajakda kuchli zilzilalar hagida aniqrog ma'lumot olish imkoniyatiga imkon
beradi. Zilzilaning eng muhim belgilarini anyiagllmis h v a
Fa g & ahugurligida kuchli zilzilalarning fazoviy jogshuvini aniglashuchun ¢Qora3é algoritmi amalga
oshirildi.

Kalit so'zlar: Farg'ona depressiyasi, zilzila, geodynamic model, stress, obrazlarni anjflasa3e.

Experience of application & ¢Cora-3e and ¢Cora-4¢ algorithms for identification of strong earthquakes(on
the example of the Fergana depression)
I.U. Atabekov, R.A. Lutfullaev, J.K. Mamarahimov

Abstract. Solving the problem of predicting earthquakes faces difficulties of bothetiesdand pactical
nature. The reason is that the occurreatearthquakes depends on many factors, which give rise to various
anomalies that are used as precursors. But because of the complexity of the earthquake process, and the
unavailability of muchinformation about the detailed structure of the Earth's crasgmall number of them can
accurately indicate future seismic events. The results of the application of machine learning give hope for the
possibility of obtaining more accurate informatioroabfuture drong earthquakes if disparate factors are combined
together. To determine the most important signs of an earthquake and determine the spatial location of strong
earthquakes in a specific seismically active territory of Uzbekistan, namelg Fettana deression, thewora-3e
algorithm was implemented.

Key words: Fergana depression, earthquake, geodynamical modeling, stress, pattern recoQoitése.
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Raspberry pi bitta platatali mikrokompyuter asosida mikrotremorni o'lchash stantsiyasini ishlab chigish
[.R. Yanbukhtin, T.U. Mamarozikov, A.Sh. Zakirov, A.V. Li, UT. Musayey, N.K. Oripov, [.M.
Alimuhamedov, G'.Yo'. Abdurahmonov

Annotasiya. Ushbu magqgolada seysmik himoyaning juda dolzarb muammosi, shuningdek, bino va
inshootlaning seysmik chidamliligini baholash va seykmmonitoringning amarai usullarini ishlab chigish
muhokama qilinadi.IL-5221091401 loyihasi doirasida olib borilayotgan tadgigotning magsadi bino va
inshootlarning seysmik chidamliligi tanqisligini baholashchun apparatlasturiy kompleks yaratishdan
iborat.Loyiha doirasid O'zlekistonda birinchi marta bino va irstlarning seysmik chidamliligini baholash uchun
RASPBERRY PI dan foydalangan holda sensorlar ulanadigan stantsiyadan va ularning ishlashi wthganyar
dasturiy ta'minotdan iborat appadssturiy kompleks yaatilad va qo'llaniladi.

Kalit so'zlar: apparat va dasturiy ta'minot to'plami, zilzilaga chidamlilik, baholash, sinov, tangislik, bino,
mikrokontroller, Raspberry Pi.

Development of a statbn for measuring microtremor basedon a singleboard raspberry pi microcomputer
I.R. Yanbukhtin, T.U. Mamarozikov, A.Sh. Zakirov, A\V. Lee U.T. Musaey, N.K. Oripov, .M.
Alimukhamedov, G.Yu. Abdurakhmanov

Annotation. This article discusses the veryepsing issue of seismic protection, as well agldwelopment
of effecive methods for assessing the seismigstaace of buildings and structures and seismic monitoring. The
goal of the research carried out within the framework of the projeB2A109401 is to create a hardware and
software complex foassessing theeficdency of seismic resistance of buildingsl structures. Within the project, a
hardwaresoftware complex using RASPBERRY PI will be created and applied for the first time in Uzbe&istan
assess the seismic resistance of buildingssanattures, whih will consist of a station to which sensordl e
connected, as well as software for their operation.

Key words: hardware and software complex, seismic resistance, assessment, tastitagjes building,
microcontroller, Raspberry Pi.
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Table 1
Main parameters of the earthquake of May 24, 2013 according to data from various seismological centers [9]
“Jgﬁ%ﬁwf’sm ) dgv o ZqEess0| [ sdesls| h [ Ocdd sk O
UzB 22:18:33.0 40.630 69.670 15 st=14. 1555[ to
ISC 22:18:32.5 40.912 69.286 127 Ms =5.2/74; mb=5.2
NNC 22:18:29.7 40.804 69.040 0 sp=13.5, mb=6.0, mpv=5.7
NEIC 22:18:33.9 40.912 69.171 19.2 Mb =5.3/80, Mw=5.3
IDC 22:18:30.5 40.855 69.227 0 Ms = 4.8/35 mb=4.9/46
BJI 22:18:30.7 40.930 69.340 7 Ms =5.4/81, mb=5.1/64
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different seismological centers. (ARRAY is the epicenter obtained as a result of applying FK
analysis).
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Fig. 8. An example of choosing the best beam based on a seismic event from the signal of the
Alibek seismic group, (GEYT). Republic of Turkmenistan.
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Fig. 9. Using FK multi-analysis to determine the slowness and azimuth to the epicenter of a
seismic event sighal from the Makanchi seismic group (MKAR). Republic of Kazakhstan.
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Fig. 10. Application of 3D FK analysis to determine the slowness and azimuth to the epicenter of a
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Fig. 12. Results of processing using seismic groups. Above is the event bulletin, below is the
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Tabe 2
Main parameters of the earthquake of May 26, 2013 accding to data from various seismological centers [10]
””}?ﬁ“ﬁ‘gﬁf"g lejd" o | zdesk| [ sdes  h [OcddlskH O
UzB 06:08:161 39.96 67.34 16.5 s 1=15.0,Mp=6.0
Tadj 06:08:16.0 39.90 67.60 10 s t=15.0
Asia 06:08:16.1 39.20 67.40 - s t=14.0,MPVA=6.2
NNC 06:08:14.7 40.154 67.103 0 s t=13.0, mb=6.3, mpv=6.2
MOS 06:08:15.0 39.95 67.40 24 Ms=5.9, Mw=6.2
ISC 06:08:15.3 39.950 67.436 15 Ms=5.9, mb=6.2
NEIC 06:08:16.0 39.956 67.314 18 Mb=6.2, Ms=5.9
IDC 06:08:13.1 39.850 67.30 0 Ms=5.7, mb=5.6
BJI 06:08:13.3 39.970 67.39 20 Ms=6.2, mb=5.8
GCMT 06:08:14.0 39.940 67.260 27 Mw =5.8
ARRAY (¢ tc &) 06:08:19.5 39.904 67.400 18 Ml =6.1
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Fig. 13. Interpretation of Marzhanbulak earthquake data processing in the Winquake program
(velocity model IASP-91).
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