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Fig. 1. Map of epicenters of instrumentally recorded earthquakes from 1955 to 2023 (a) and time changes in the annual
number of earthquakes with a magnitude of ML 02,5 (b) for the entire territory of Uzbekistan and individual regions: 11 the
entire territory of Uzbekistan; 2 i Tashkent region; 3 1 Fergana Valley and its mountainous surroundings; 4 i Central and Southern
Uzbekistan; 57 Western Uzbekistan.
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Fig. 5. Areas of seismic activity in 2024 (increased value of the total number of representative earthquakes in the
period 2019-2023 in relation to the average long-term value).
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Fig. 6. Areas of seismic calm for 2024 (reduced value of the total number of representative earthquakes in the
period 2019-2023 in relation to the long-term average value).
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O6zbekiston hududidagi yaqgin yillarda seysmik faol b
zilzizalarning mintaqaviy katalogi tahlilivat a k1 i f gi |l i nayotgan odzgart.
T.L. Ibragimova, M.A. Mirzaev

Annotasiya. Mi nt agavi y katal og maoél umotl ari asosida 06
o6zgarishi t ahl i | ®2,52n@ghitidaly reptedeatativ ZizilajaosoniniNgtitali darajada
oshganini anigladi. 2016 yilda zilzila ma'lumotlarini gayta ishlash metodologiyasining o'zgarishi natijasida
yuzaga kelgan magnitudalar. Ushbu magnitudali yo'nalishni baholash uchun 2015 yilgacha bo'lgan davr uchun
zilzila takrorlanish syjeti tuzilgan. Tahlil shuni ko'rsatdiki, 2016 yildan 2023 yilgacha gayd etilgan o'rtacha
yillik zilzilalar soni ML = 2,0-2,1 magnitudaga to'g'ri keladi, bu esa magnitudani muntazam ravish@ 0,4
birlikka oshirib baholashdan dalolat beradi. Ushbu tumatisqo @l | ani | gandan so@6ng OGzt
tinchlani sh vV a seysmik faoll ashuv sodir bodl ayotga
ma'lumotlarni to'g'ri talgin gilish va kelajakdagi seysmik faollikni bashorat gilish uchun juda muhimdir.

Kalit so'zlar: zilzila, magnituda, reprezentativ ro'yxatga olish, seysmik faollashuv, seyskiitils.

Analysis of the regional catalog of earthquakes on the territory ofJzbekistan, used in identification of
areas of expected seismic activation in the comingars and its correction
T.L. Ibragimova, M.A. Mirzaev

Annotation. An analysis of changes in the annual number of earthquakes in Uzbekistan, based on data
from the regional catalog, has identified a significant increase in the number of representhiixelkes with
magnitudes MLO 2,5 since 2016. This rise has been attributed to a systematic overestimation of magnitudes
caused by a change in earthquake data processing methodology in 2016. To evaluate this magnitude bias, an
earthquake recurrence plotrfthe period up to 2015 was constructed. The analysis showed that the average
annual number of earthquakes recorded from 2016 to 2023 corresponds to a magnitude: @{ON2I1,
indicating a systematic overestimation of magnitude ByO(® units. After aplying this adjustment, areas in
Uzbekistan experiencing seismic quiescence and seismic activation have been identified. These findings are
crucial for the correct interpretation of seismic data and for forecasting future seismic activity.

Key words: eartlquake, magnitude, representative registration, seismic activation, seismic
quiescence.
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Nukus shalri hududida seysmik jadallikni baholash uchun muhandisseysmologik
tadgiqgotlar natijalari to'go6risida
V.A. Ismailov, A.S. Xusomiddinov, E.M. Yadigarov, J.Sh.Bozorov, A.F.Mansurov,
¢$. B. ¢dévazov, B. B. Xayriddinov
Annotasiya. Nukus shahrida seysmk i nt ensi vl i kni bahol asshysnlogky i cha ko
tadgiqotlar natijalari keltirilgan. Grunt sharoitining seysmik intensivlik parametrlariga ta'siri seysmikgqidiruv,
shuningd&, muhandislikgeologik ma'lumotlar asosida ko'rib chiqildi. Seyklikni baholash muammolarini hal
gilish uchun shahar bodylab 83 ta nugtada seysmikqgidir
umumlashtirish asosida Nukus shahri hududirseysmik intensivlikning ortirmasi va seysmik mikrorayonlaistir
xaritalari tuzildi.
Kalit so'zlar: grunt sharoitlari, dastlabki seysmiklik, seysmik jadallikning ortirmasii, makroseysmik
shkala, muhandislifgeologik rayonlashtirish.

On the results ofengineeringseismological research in the territory ofNukus to assess seismic intensity
V.A. Ismailov, A.S.Khusomiddinov, E.M. Yadigarov, J.Sh.Bozorov, A.F.Mansurov,
$. B. ¢vazov, B.B. Xayriddinov

Abstract. The article presents the results of complex engineering and seismological studies in the territory
of Nukus to assess seismic intensity. The influence of soil conditions on seismic intensity parameters isaonsider
based on seismic exploration and engineering and geological data. To solve the problems of seismicity assessment,
seismic exploration works were carried out at 83 points throughout the city. Based on the generalization of
engineering and seismologic&sults, maps of seismic intensity increment and seismic microzoning of the territory
of Nukus were compiled.

Key words: ground conditions, initial seismicity, increment of seismic intensity, macroseismic scale,
engineeringgeological zoning.
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Fig. 1. Temporal variations of vertical displacement of leveling points along the coast of the Sea of Japan
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Annotasiya. MagolaO'zbekistondara boshgamamlakatlardailzila prekursorlarimajmuasinitadgigqilishning
ilmiy -uslubiy masalalarintahlil gilishgabag'ishlangn. Zilzilalarni bashoragilish magsadidamalgaoshirilayotga
seysmoprognostikuzatuvlarkompleksiningmonitoringiniyaxshilashyo'llari taklif etildi.
Kalit so'zlar: magnitmaydon variasiya magnetizmasiy o'zgarishlargeodinamikpolygon

Sciertific and methodologicalproblems of researchon earthquake forecastingin Uzbekistan
K.N. Abdullabekov
Annotation. The article is devotedto theanalysisof scientific and methodologicaissuesof studyingthe
complexof earthquakérecursorsn Uzbekistan andothercountries Waysto improvemonitoringof the complex of
seismic prognostiobservationgonductedor the purposeof earthquakdorecastingare proposed.
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YANGIBOZOR OBSERVATORIYASIDA GEOMAGNIT MAYDON VARIA  TSIYALARINING
NAMOYON B OXWUSUSYATLARI

S.A.Egamberdiey, V.R. Yusupov, S.S.Xusomiddinov, A.M. Azimov, N.R. Nuriddinov
O'zbekiston Resplikasi Fanlar akademiyasiG.Ma v | sn o v eysmologd/aimgsiituti S

Annotasiya. Magolada Yangibozor observatr i yasi da 2023 vyi l davomi da yer
vektorining uzluksiz kuzatuv natijalari tahlil gilingan. Yer magnit maydonining sutkalik va mavsumiy o'zgarishlari
XUususi yat |naanatija@oAimg Ata (AAAY, Blovorazalinsk (NKK), VannovskasSH), Dushetti (TFS)
observatoriyalarida magnit maydon tod6liqg vektori bodbyi ct

Kalit so'zlar: magnit maydon, variasiya, magnetizm, asriy variasiygeodinamik poligon

Yerning o'zgaruvchan magnit maydoni varyagari odatda ikki asosiy gismga bo'linadi: biri anig
davriy xarakterga ega bo'lgan o'zgarishlarni, ikkinchisi esa bunday davriy xarakterga ega bo'lmagan turli
o'zgarishlarni 0'z ichiga oladRynigsa, davriyligi hali aniq bo'lmagan doimiy magnit maydognasriy
variasiyalamisoblanadi

Geomagnit maydonning asriy o'zgarishlarini o'rgagyehmagnetizmi tabiatini tushunishning eng
istigbolli usullaridan biridir. Asriy variasiyalar yer qobig# ro'y berayotgan fizik vieimyoviy jarayonlar
ogibatida vujudga keladi. Asriy varigsiyalar yer magnit maydoni elementlari vyillik o'rtacha
giymatlarining vagt bo'yicha o'zgarishini ifodalaydi. Asriy variasiyalarni aniglash uchun har bir
elementning o'rizha yillik giymatlari hisoblab chiqgiladi va giymatlar orasidéaiglar olinadi. Ketmeket
ikki yil orasidagi farglar asriy vartaiyalar yoki asriyo'zgaish deb ataladi. Bunday holda, o'rtacha villik
giymatlar har ganday magrit6 z glardan ol hisolanadi[1, 2].

Boshqga tadgigotchilarning fikricha, asriy o'zighr bu ma'lum bir joyda doimiy ravishda sodir
bo'ladigan yer magnit maydonining davriy bo'lmagan o'zgarishidir. Asriy tegmaing son giymati
magnit maydon biror elementining 12 oylik oafe giymatining vaqt bo'yicha o'zgarishlariga teng.
Ushbu ta'iga ko'ra, asriy variasiya bir oy ichida magnit maydon o'zgarishiga sabab bo'ladi, deb
aytishimiz mumkin. Buni aniglash uchun ikkita 12 oylik o'rtacha ko'rsatkichlar tagqoslanadi: biri
yanvarda dekabrgacha bo'lgan o'rtacha 12 oylik, ikkinchisi keyingnigd fevralidan yanvarigacha
bo'lgan o'rtacha 12 oylik giymatlar. Shunday qilib, vagt bo'yicha ro'y berishi batafsilroq kuzatiladigan
asriy variatsiya aniglanagi?].

Hozirgi vaqtga kelib, yuguda ta'riflangan klassik usullardan tashqari, gisga va uzoglida
variatsiyalar va geomagnit maydon elementlarining asriy o'zgarishini ularning xususiyatlarini hisobga
olgan holda aniglash uchun informativ usullar yaratild&r/]. Ularning ba'zilari INERMAGNET
tarmog'iga kiruvchi observatoriyalar ma'lumotlari, Zilari geomagnit maydon elementlarininng ayrim
geodinamik poligonlarda o'tkazilgan o'lchash natijalariga asoslangan.

Quyoshsutka variatsiyalarining davomiyligi bir sutkaga teng va yerninggzatrofida sutkalik
aylanishidan vujudga keladi. Davriylidiir kalendar yilga teng bo'lgan variatsiyalar yillik variatsiyalar
deb ataladi va ular yerning Quyosh atrofida aylanishidan kelib chigadi. Quyoshdan kelayotgan
ultrabinafsha nurlanishlarning yatmosferasini ionlashtirishi natijasida atmosferada niskata elektr
o'tkazuvchanlikka ega bo'lgan gatlam hosil giladi. Atmosferaning harakati bu gatlamni yerning doimiy
magnit maydonida ma'lum tarzda harakatlanishiga sabab bo'ladi, natijadaksutkiisiyalar yuzaga
keladi. Quyosh oy- sutkalik variatsiylar shunday tushuntiriladi. Birinchi holda, bbarakatlar
Quyoshning tortish kuchi, ikkinchi holatda esa oyning tortishi natijasida sodir baQagida biz yer
magnit maydoni to'liq vektorinig 2023 yil davomida o'zgarishlarini ko'rib chigamiz. Ushbuumadtlar
Yangibozor observatoriyasida yil davomida olib borilgan uzluksiz kuzatuv natijalariga asoslangan.

Amalda, xalgaro kelishuvga muvofiq har oyda magnit bo'ronlardan holi bo'lgan endostgam
besh kunni (sokin kunlar) va magnit bo'ronlar engahti'lgan besh kunni (bo'ronli kunlar) tanlash gabul
gilingan. Agar sutkalik variatsiyalar bir kalendar oyining hamma kunlari bo'yicha o'rtacha giymati bilan
aniglansa, bu variatsiyalar barckanlar uchun sutkalik variatsiyalar deb atalader magnit magoni
to'lig kuchining hamma kunlar uchun sutkalik variatsiyalarini gisgqacha ko'rib chigamiz.
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Maydon variatsiyalarini yil fasllariga bog'liglik xususiyatlarini ko'rish uchun ularning
o'zgarishdrini fagat o'rtacha yillik uchun emas, balki yilning uch mawsuchun ham o'rtacha giymatlari
keltirilgan. Yer magnetizmi ta'limotiga ko'ra yil fasllari uch mavsumga bo'linadi: yoz (may, iyun, iyul,
avgust oylari), gish (noyabr, dekabr, yanvar, fevrdanyva teng kunlilik (mart, aprel, sentyabr, oktyabr
oylari) gabul gilinadi.

Misol tarigasida, biz mavsumlar va 2023 yilning barcha kunlarida geomagnit maydon to'liq
vektori T ning sutkalik o'zgarishini ko'rib chigamiz. Grafik tuzishda T ning bir soafiticha giymatlari
olingan(1-rasm).
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1r as m. 20 %ighayer magbibn@aydon to'lig tashkil etuvchisi T ning sutkalik o'zgariahi (yil mavsumlari bo'yicha).
Fig. 1. Daily variations of T, the total organizer of the Earth's magnetic field, for the year 2023 (by seasons).

To'lig vektorni yilning barcha kunlamichun sutkalik o'zgarishining asosiy xususiyatin@ich
vaqti bilan soat 6.00 va 7.00 oraliglarida kuzatiladigan minimumning mavjudligidir (mahalliy vaqt bilan
soat 11.0a12.00 larda). Bunga yana bir xarakterli xususiyati qo'shiladi, ya'ni kechki st 4& 16.00
oraliglarida ikkinchi, ancha sayozraginimum gayd etiladi (¥asm). Barcha mavsumlardautkalik
yurishlar soat 1.0@.00 va soat 10.601.00 larda (mahalliy vaqt bilan soat 15.08.00 lar) da ikkita
maksimum cho'ggiga ega. Quyoshning faollilarajasi oshgan sari to'liq vektorning variatsiyas
amplitudalari bir oz ortadi va bu hamma mavsumlar uchun o'rinli va mavsumga garab turli giymatlarga
ega bo'ladi. Yoz mavsumidagi to'lig vektorning variatsiyasi amplitudalari minimumining o'rtacha giymati
-23,5 nTl ni va tengkunlik mavsumida22,1 nTl, gshda esa oldingi mavsumlarga nisbatan ancha sayoz,
ya'ni-10,1 nTIni tashkil etadi. Shuni ta'kidlash lozimki, 2022 va 2023 yillarning deyarli hamma oylarida
magnit maydonning sezilarli o'zgarishlari, yamagnit bo'ronlari kuzatildi. Shuning uchun hanslyi
faslining har bir oyi sutkalik yurishi egri chiziglari minimumlarining giymatlari-biridan keskin farq
giladi va yer magnit maydonining sutkalik o'zgarishlari yil davomida turlicha bo'ladi.

Geomagnitmaydon to'lig vektorining asriy o'zgarishi yuqaida'kidlanganidek, geomagnit
madonning u yoki bu tashkil etuvchisining bir yil davomida o'rtacha vyillik giymatlarining o'zgarishi
geomagnit maydonning asriy o'zgarishiga olib keladi. Asriy o'zgarishriymgadjari yer yuzasidagi turli
joylari uchun bir xi emas, ular bir gator fizik jarayonlarning umumiy natijasi bo'lib, ular davrdan
davrgacha o'zgarib turadi va doimiy bo'lib golmaydi.

Birinchi jadvalda geomagnit maydon to'liq vektorining 2023 vyil yamndmkabr oylaridagi
o'zgarishlari keltirilgan. Jadvama'lumotlariga garaganda fevral va iyun oylaridan tashgari hamma
oylarda T ning giymatlarini 0,8 dan 20,5 nTl gacha ortganini ko'rishimiz mumkin. Fevral oyida uning
giymati 14,3 va iyun oyida 1,9 nTl garkaygan. 2023 yilning 1 yanvardan 31 dekabrga qddaing
giymati deyarli 62,2 nTl ga ortga-rasmdato’liq vektor T ning yil davomidagi o'zgarishi keltirilgan,
unda ko'rinishicha, T giymatlarining uzluksiz ortib borishi kuzatiladi. Undan tashqari dmafikliq
vektorning variatsiyalari bilan bog'likazi bir maksimum va minimumlar gqayd etiladi.
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1jadval
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Avgust 53625,2 53628,4 +3,2 53623,7
Sentyabr 53622,0 53624,9 +2,9 53624,8
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Kuzatuv kunlari

2-rasm. Geomagnit maydon to'liq vektori giymatlarining 2023 yil 1 yanvardan 31 dekabrgacha bo'lgan o'zgarishlari.
Fig. 2. Change of the full geomagnetic field vector values from January 1 to December 31, 2023.

Magnit maydon to'liq vektorining minimal giymatlari gayd etilglunlari turli intensivlikka ega
bo'lgan magnit bo'ronlari kuzatildi. Masalan, 15 yanvar kumihdi (5 balli), 24 fevral kuni 3 balli,
24 mart kuni maydonning kuchsiz toltanishi kuzatildi, 23124 aprel kunlari 6 balli, -6 sentyabr kunlari
kuchli (6 balli), 2 dekabr kuni 4 balli, 5 noyabr kuni 6 balli magnit bo'ronlari qayd etiidiasnda
yugorida qayd etilgan magnit bo'ronlari ro'y bergan ayrim kunlarda magnit maydon to'liq vektorining
sutkalik variatsiyalari keltirilgan. Rasmdan ko'rinib turibdikihamma holatlarda ham o'zgarish egri
chizig'i turlicha va ular musbat hamda manfiy ifodaga legiigan magnit buxtalarini eslatadi. Shulardan
ayrimlarini ko'rib chigamiz, masalan, 24 aprel kuni Grinvich vaqti bilan soat 15:30 da amplitudasi
782 nTIl, 27fevral soat 11:40 dad4,6 nTl, 23 mart soat 23:5@a 412 nTl, 5noyabr kuni soat 18:40a
50,9 nTl bo'lgan manfiy buxtalar, 27 fevral soat 16d#® amplitudasi 48 nTI, 23 mart kuni soat 18:50
da 497 nTl, 24 aprel kuni soat 12:@& 408 nTI, va 5 noylr kuni 16:50da amplitudasi 42 nTl bo'lgan
musbat buxtalar qayd etilgag-(asm)
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3-rasm. Geomagnit maydon to'liq vektorining magnit bo'ronli kunlardagi sutkalik o'zgarishi.
Fig. 3. Daily variations of the total geomagnetic field vector on days of magnetic storms.

Biz yuqorida turli darajali magnit bo'ronlari qayd etilgan ayrim kunlarnigina grafikl&gltirdik
va izohladik, 2023 yilning ba'zi oylarida magnit maydoninm@ zighiauzluksiz ravishda kuzatildi,
masalan, yanvar, fevral, yoz oyl&wamda dekabr oylari misol bo'la oladi.

Magni t maydon todlziggarv ekt oxruisnuisnigy agadrairy d abi at.i
Yangi bozor observat or i yatish hatlj@arind Kavkazava Mdrkgziy rOsiyoring u k s i z
turli seysmikhududda i da j oyl ashgan observatoriyalar madél umot |
maodél umot | ar -BnMoskva) zaytidav 8libdi [9].

Bu yerda Alma Ata (AAA) Yangibozor (TKT), Vannovskaya (ASH) va Dushetti (TFS)
observatoriyasining 9632003 yilardagi ma'lumotlari keltirilgan. Ko'rinib turibdiki, hamma
observatoriyalar ma'lumotl ari ol ingan yillari tur |l
obser vat ocha gsayloagarishadnd golishtirishda va ular orasidagi fargrjlasinda, hamma
observatoriyalar uchun bir xil yillar tanlab olindi va tahlil gilindi. Solishtirish natijadaria 5ragnlarda
keltirilgan. 4r asmda magni t maydomrr Yaonoi iqy avleaknt'zgdsightadiy ingh a0 b 3 ¢
kel tiril gan.ib tiRibdkimalnanAta lolosérratoriyasi mlamotiga kdra tuzilgan T ning
o'zgarish grafigi deyarli parabola ko'rinishiga e@863 yilda magnit maydon 't vektori 54575 nTI
giymatga ga bdlib, 1990 yilgacha 405 nTlga kamayadi, 1991 yildan 2003 yilggag860 nTlga ortadi.

(4, a-rasm). Yangiboz observatoriyasi ma'lumotlariga asosan Tning as@iyz shiaayrim jihatlarini
hisobga olmaganda, Alma Ata observatoriyasinikiga o'xshast@’ yildan 1990 yilga gadar 333 nTI
ga kamayadi. 1991 yildan 2003ggcha 350 nTI ga ortadi,(#-rasm).

Vannovskaya (ASH) observatoriyasi maz@alishimo t | ar i
grafigi ham ayrim jihatlari bilan Alma Ata va Yangibozobservatoriyalari grafigi bilan deyarli mos
tushadi, T ning giymati 187-1973 yillarda 9 nTl ga kamayadi va 191880 vyillarda uning giymatlari
deyarli dzgarmaydii bu vyillar orasidagi farq -3 nTIni tashkil etadi. Keyingi yillarda, 'gni 1981
1991 yillada 36 nTl ga kamaysa, 192003 yillarda 360 nTI ga ortadi (4-rasnj.

Dushetti (TFS) observatoriyasi uchun tuzilgan grafikda Tning qiymatlari 1963 vyildan
1964 yilgacha 33 nTlga kamayadi va undan keyingi yillarda turli tezliklar bilan orta boradi:20084
yillar oraligdagi ortish 471 nTlni tashkil etaff, d-rasm).
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4-rasm. Yer magnit maydon to'liq vektorining asriy o'zgarishining lokal xususiyatlari.
Fig 4. Local characteristics of the secular variation of the Earth's total magnetic field vector.

Yugoridagilardan kodri ni s hi cvateriyalamleanmagnda maygo Os i y o d
toolig vektorining qiymatlari, uzluksi z kuzatish
o6zgari b boradi. Magni t maydon to'liqgq vektorining
yurishi deyarli bir hil ké&rinishga ega (4asm).
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Magnit maydon to'liq vektorining asriy o'zgarishlarini o'rganish magsadida observatoriyalar
ma'lumotlari orasidagi farq ham o'rganildi. Bunung uchun tanlangan xududning eng chekka shimoli
shargida joylashgan Alma Ata observatasy ma'lumotlari asos giliblindi. Olingan natijalars-

rasnda keltilganUndan ko ér i ni s hivaYaagibozdrmbhsengtorpalarmarasidagi a
fargi (eT) 1 9sezlarsig ortislgjaa loildn&amayib boradi. 198285 yillarar a s i d a

&eTning
giymatlari deyakr i o' zgarmaydi . Keyingi oraliqgda grafik "¢
a) Taaa - TTxT
- \\
=
o
£2130 /
g
N
o
22080 rrrrrrrrrrrrrrrr1rrr1rrrrrrrrrr1rrrrr1rrr1rrrririi
1963y 1968y 1973y 1978y 1983y 1988y 1993 v 1998y 2003y
Kuzatuv yillari
b) Taaa - TasH
. 5100
= \
=
= 5000
=
g N
2 4900
,g \\
:4800 rrrrrrrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrruriuhi
1963y 1968y 1973y 1978y 1983y 1988y 1993y 1998y 2003y
Kuzatuv yillari
C)TAAA-TTFS

6100 7-\
3900

5700

5500 rrrirrrrrrrrrrr1rrrrrrrrrrrrrrrrrrrrrrrrrrrrrii
1963y 1968y 1973y 1978y 1983y 1988y 1993y 1998y 2003y

5rasm. Magnit maydon t o6l isprvateijkasigarnistmatamfgrqgiAl ma At a ob
Fig. 5. Difference of the total magnetic field vector relative to the AlIma-Ata Observatory.
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ortadi, goh kama20&aTl 1995 ydda 2085/niTl| 2608 yildd12102 nTl, 2003
yilda T 2149 nTl giymatlarni gabul giladi. 2000 vyillardan boshlab, Alma Ata va Yangibozor
observatoriyalarda tig vektornirng dsish tezligianchakattabo'lgan (5, a-rasm).
Alma Ata va Vannovskaya (ASH) observatoriyalari orasidagi farq 1965 yildan 1987 yilgacha
233 nTlga kamaydi va keyingi davrda ortsha may i s h j arayoni kuzatil di
1994 yilgacha 4851 nTIl dar844 nT gacha, yoki 23 nTl ga ortdi, 1995 yilda 4856 nTl ga kamayib,
1998 yilda yana 4928 nTl ga ortdi va 2003 yilgaghaa kamayib keldi (39-rasm).Yuqoridagi ikki
holatda grafikning oxirida kuzatilgan "arrasimon” o'zgarishtagnit maydon to'liq vekirining asriy
0'zgarishining lokal xususiyatlariga bog'liq bo'lishi mumkin.
Al ma Ata va Dushetti (TFS) observatoriyalari
6072 nTlga teng blli va 1964 yilda 30 nTl ga ortib, 6102 nTl giymatga erishdi. Shu yildan
1991 yilgacha @&T ning okamawalogd? yildaa 209 yilgadecha oréb5 4 8 n T |
borib, 5601 nTIl qgi y mat (pighi48 nTinstadshkil etadi fewasm).r al i gqda T
6-rasnd a magni t may d o n Alma GAtaj ¢fangiboedt tva rDushettin g
observatoriyalari mmotlarini 11y i | | i k si | | i apiglangah sikjiko \@diaisiyaldrii | a n
keltirilgan. T ning turli observatoriyalardagi siklik variatsiyalari deyarlitiiniga dxshash, ularning
grafigi sinusoidal kwinishga ega va variatsiya amplitudasining maksigiginati 1620 nTl dan
oshmaydi. Fagat Yaibozor observatoriyasi uchun Tning siklik variatsiyasi amplitudasining giymati
boshgalarnikiga nisbatan kattaroqdir, aynigsa 2003 yildan keyin bu holat ancha sezilarli darajada
kuzatildi, Masalan, shu yilda uning giymati, 28Tl ga teng btadi (6-rasm).
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6-rasm. Geomagnit maydon to'liq vektorining observatoriyalar bo'yicha siklik variyatsiyalari.
Fig. 6. Cyclic variations of the total geomagnetic field vector by observatories.

Yugori da kooril gan observatoriyalgymallmi geomag
turlicha bodlishiagtzgmaimmomsidadaT g iam g T a@sDresiklifh a m,
variatsiyalari ham deyarli mos tushadi. 2atilgan ayrim nomutanosibliklarngn asosiy sabab
amplitudasi kattogb 0 6| gan tasodi fiy tebranishlar boo6l i shi

XULOSA

Yer magit maydoniningyil fasllari uch mavsumga bdi tahlil gilindi. 2023 yilning barcha
kunlarida geomagnit maydon to'liq vektori T ning sutkalik o'zgarishini kahlgildi. 2022 va
2023 vyillarning deyarli hamma oylarida magnit maydonning sezilarli o'zgarishlari, ya'ni magnit
bo'ronlari kuzatildi. Shoming uchun ham qish faslining har bir oyi sutkalikariatsiyalari
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minimumlarining giymatlari bubiridan keskin farq qgifhi va yer magnit maydonining sutkalik
o'zgarishlari yil davomida turlicha bishi kuzatildi

Yer magniimay don t ool i ga AtagYangibozor na Dughettifobservatoriyalari
ma'lumotlarini  13yillik siklik variatsiyalari aniglandi Yangibozor observatoriyasida olingan
uzluksi z kuzatish natijalarini tur i seysmi k xu
bilan solishtiriganda yer magnit maydoni to'liq vektorining asriggarishi va uning giymatlari
orasidagi farglar va T ning siklik variatsiyalari ayrim farglar bilan deyarli mos ghskiularning
grafigi sinusoidal ko'rinishga eggkanligi aniglandiYangibozor obsemtoriyasi uchun Tning siklik
variatsiyasi amplitudasining giymati boshgalarnikiga nisbatan kattaroq ekanligi kuzatildi.
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Abstract. The article analyzes the results of continuous observations of the full vector of the Earth's
magnetic field during 2023 at thangibafd Observatory. e features of daily and seasonal changes in the Earth's
magnetic field were studied and the results were compared with secular changes in the total magnetic field vector at
the AlmaAta (AAA), Novokazalinsk (NKK), Vannovskaya (AS), Dusti€iFS) observatries.
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Fig. 1. Alarm functions of individual prognostic parameters and a complex alarm function constructed on their
basis (lower graph) in comparison with the moments of strong earthquakes for wells of the Tashkent geodynamic polygon
[Sultankhodjaev et al., 1986].
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Fig. 2. Change in time of the linear discriminant function (a) [Sultankhodjaev et al., 1986] and the graph of the PCE
(Probability of Classification Error), built according to the parameters included in the training vectors (b).
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Fig. 3. Alarm function for the Cl parameter at well 745 of the Khojaabad station (2) in comparison with the moments of
strong (K' 08,5) earthquakes (1) that occurred in the South Fergana seismically active zone.
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Fig. 4. Alarm function for the Cl parameter at well 745 of the Khojaabad station (2) in comparison with the moments of
strong (K'08,5) earthquakes (1) that occurred in the North Fergana seismically active zone.
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Fig. 5. Alarm function for the CO, parameter at well 745 of the Khojaabad station (2) in comparison with the moments of
strong (K' O8,5) earthquakes (1) that occurred in the North Fergana seismically active zone.
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Fig. 6. Alarm function for the CO, parameter at well 745 of the Khojaabad station (2) in comparison with the moments of
strong (K' 08,5) earthquakes (1) that occurred in the South Fergana seismically active zone.
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Zilzila zonasida kuchli zil zil al agkvazigtilanigashiimkeninimk i nl i gi
beradigan gidrogeki my ovi y kuzatuv seriyalar i nitodédogifapi komponent |
T.L. Ibragimova
Annotasiya. Turli seysmik faol zonalarda sodir bo'ladigan zilzilatbarakchilaming namoyon bo'lish
xususiyatlaini hisobga olgan holda, gidrogeokimyoviy kuzatuvlar seriyasini ko'p komponentli gayta ishlash
texnikasi ishlab kigilgan va amaliy foydalanish uchun tavsiya etilgan, bu esa hozirgi seysmologik vaziyatni
aniglash imkonini beradi. ma'lum bir seysmik faohada kuchli zilzila.
Kalit so'zlar: gidrogeokimyoviy prekursorlar, zilzila prognozi, prognoz signali, anomalishonch
oralig'i, diskriminant tahlili.

Methodology of multicomponent processing of hydrogeochemical observation series,
which allows to identify the current seismological situation for the possibility of a strong earthquake
in a particular seismically active zone
T.L. Ibragimova

Abstract. Taking into account the peculiarities of manifestation of precursors before earthquakes occurring
in different seismic active zones, a technique of multicomponent processing of hydrogeochemical observation series
has been developed and recommended for practical use, which makes it possible to identify the current
seismological situation for the possibilif a strong earthquake in a particular seismic active zone.

Key words: hydrogeochemical precursors, earthquakesedast, forecast signal, anomaly, confidence
interval, discriminant analysis.
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SEYSMOTEKTONIKA VA GEODINAMIKA

UOK 550.35:550.380

FAOL TEK TONIK YER YORIQLARI ZONALARINI INSTRUMENTAL GEOFIZIK
USULLAR ORQALI ANIQLASH
(Tovogsoy gedinamik poligoni misolida)

U.A. Nurmatov, Z.F. Shukurov, V.R. Yusupov, X.B. Isroilov, S.K. Qultayev
06 z R F MaviBribv nrdmidagi Seysmologiya instituti

Annotatsiya. Magolada Tovogsoy geodinamik poligonida olib borilgan insturmental geofizik tadqgigot

natijalari keltirilgan. @t kazi | gan magnitometri k va radiometrik kuzat:
hududi da mavjud bodél gan Kavnhngaatbgdnaddlugnug kyedl ggaomr i GdV 0 g
makondagi joylashuvl ari v algary koraptels|inistgrindntal geofizik dsullgrqatn i 1| g an . C

faol tektonik yer yoriglarini makondagi joylashuvlarini aniglash, ulaknio 6 r slaxigakaniglikiar kiritish
imkoniyatlari bdolangan.
T ay an c h:tektongk dr yoriglarimagnitometiya, radiometrya, monitoring seysmiklik.

Kirish. Hozirgi kunda kuchli zilzilalarning aksariyat gismi faol tektonik yer yoriglari zonalarida
yuzaga kelishtasdiglangan [Abdullabekov va bosh., 2002]. Hududlarni seysmik xavfini baholashda

tektonik yer yoriglari zilzilka r ni ng chi zi gl i manbaal ar i sifatida qga
bl okl arida yigodilgan Kkuchl & ettisadil Shu sabali amaliydtda yeo 6 | adi ¢
gobigdéining faol tektonik yer y @urunligldriamakandagi ani gl a s

joylashuvi, seysmik potensiali, morfologiyasi va bosh.) baholash aloxida ahamiyat kasb etadi. Bugungi
kunda Respubiia hududi uchun turli migyosda tuzilgan xaritalar mavjud (Yakubov va bosh., 1976 [1];
Ibragimov va bosh., 1978 2ZBac hmanov va bosh. , 2017 [3]1) . Taodkic
tuzilgan bu xaritalar mayda masshtabli va sxematik (1:1000000; 1:2600001 : 5000000) xar i t a
ul ardagi maél umotl ar xar doi m ham-hirars midiar iGpaar o ¥
Tiyon-Shon (Sadikov va bosh., 2021 [4]) va Yevrosiyo [Bachmanov va bosh., 2017] uchun tuzilgan
xaritalardan Toshkentoldi hudgdia t egi shl i qi sml ar i kel tirilgan. Sol
yer yoriglarining makonda joylashugirim hollardabir-biridankeskin farq qgiladi

O6zbekiston Respu23ykiamaydaghrOoezibdke&n tsit roinn Resp ubl
va hududining seysmik xavfsizligini tadédminlash ti
tadbirlar b6 g 6 r IPQL58s00li qarorining 1tb a n d i ARespubli ka hududl ar.
ombor !l ari v-kon sanoatii komplekslagida mag faol tektonik yer yoriglarining
koorsatkichlarini o6rgani sh, ul arcmiiqigs hel eka r q ar atai
Tadqgigot i shi ushbu qgqarorning ijrosini tadminlash

Ma 6 | uTdghkentoldi hududining seysmik faollipududdla mavj ud boo6l gean f aol
yorilari zonalarida kechatganjarayon | ar b i | a n Tadgigotiwdudda eegsinik jixajdan eng
faol yeryoriglarsr asi ga Kar j ant og 6yoriqZovesiekible ko m| ger f yeksgobhaari
Ushbu yer yoriglaring faolligi natijasida yuzaga kelgan Toskmkd’iskom segmogen zonasi doirasida
o6tmi shdan to shu ©%0)zzaahgayd @tilganaBulkribkom) 1937 gilMVi=
6,5; Burchmulla, 1959 yil, M= 5,7; Toshkent, 1966 yil, M 5,3; Tovoqgsoy, 1977 yil, M 5,3; Nazarbek,
1980 yil, M= 5,5; Toshkat, 2008 yil, M= 4,7 [5]. Seysmik xavfnhisoblashda odatda seysnk tam 6 si r
seysmogen zonaddisoblanadi. Vaholanki, seysmogen zonani ajratishda geologik asos sifatida yuqorida
gayd etilgan yer vyoriqlari gi addiubl o 6d iglainn gkaunc hld a 6 | zsi al dza
o6l chami ga qar abing&ehdlidi B347 Kmg aynmhollaada 202 & r km gacha o00zgse¢
boradi. Buhol seysmik& s ihisabls hda t abdsi r gbahdastega dlimkelishgmumisrBui r i b
o6ri nda s eaygsamoagseons zboon6 | gan yer yor i ghbaldash aldidaj oy | as h
axamiyat kasb etadi. Yer yoriglarini makondagi joylashuvini aniglashda dala geologik izlanishlari,
geodezik va kosmikuratarni tahlil gilish usullaridan tashgari instrumahgeofizik usullardan foydalash
yaxshinatijalar olishga imkon lradi.

ik
Zi
d a



Seysmologiya muammolati} tetsB dzj d3* ) j* Bésoxodstpobleis ¥ 2, Is6, 2024

Yer qobigdéida faol tektonik yer vyoriqlar zonal a
avval dan MDXadigyasmda t ekt oni k yer yoriqglari nkodépl ab
jumladan, Rossiya Fanlar akademiyasining Geosfera dinamilaiuinprofessori A.A.Spivak tektonik
yeryoriglait aésiri da bodl gan zonalarda geofizik maydonl a
gil gan. Bunga kodbaayger qpbrggdi bkokhkbbharndng od6rt a
maydbnl arning odézgari shi sezilarli challardajyer goaglay u gor i b
zonalarida turli tabiatdagi geofi zi k[elmaydonl ar o06rt

Rossiya Fanlar akademiyasining Ural filiali Komi ilmiy mazkaseologiya instituti yetakchi
ilmiy xodimi V.V.UdoratinVichegod botigligida olib borganabafsil magn#gidiruv ishlarini tahlil qilib,
GoéarbiyeTiyrman gyi ni ma g mal va mimangl djigmmathi izathdziglaniaotqali ianiq
zona sifatida@ajat i sh murakkabligini, ayrim hollarda wuni f a
hududl ar bodyl ab kuzatlivedasmajMki nl i gini tadkidl agan

// AnMAanK /

1-rasm. Toshkent viloyati hududid a n o &aolgektonik yer yoriglari. 17 G6 a r b enyShom hugiudi faol tektonik yer yoriglari
xaritasidan koodchirma?2]8adi aovyoaf dolshyer 29dRi]ql ar i bazasidan kodéchir
Fig. 1. Active tectonic faults that passed through the territory of Tashkent region. 1 - Extract from the map of active tectonic
faults of the Western Tien-Shan [Sadikov et al., 2019], 2 - Extract from the database of active earthquakes in Eurasia [Bakhmanov

etal., 2017].
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2-rasm. Vichegod botigligining anomal magnit maydon xaritasi. 11 yer yoriglari, 21 yer yoriglarining nomlari, 31 musbat
anomal magnit maydon izochiziglari, 4 i manfiy anomal magnit maydon izochiziglari, 57 anomal magnit maydonning nol giymatli
izochiziglari (ixtiyoriy birliklarda).
Fig. 2. Map of the anomalous magnetic field of the Vichegodsk flexure. 1 - ground faults, 2 - names of ground faults, 3 -
isolines of positive anomalous magnetic field, 4 - isolines of negative anomalous magnetic field, 5 - isolines of zero value of
anomalous magnetic field (in arbitrary units).
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V.V.Udoratin Vi ¢c h e
natijalariga Kk
(3-rasm)[7].

god bot i gl kspessdemanatsiya adiametriyg)atadgiget
oo6r a, yer yorigoi z on aghini amglaghom n  mi q d ¢

0 2kKM
D —

OAP, bx/m
1200
1000
800
600
400

MH IH 0
1 234567 8 9100112131415 16 17 18 19202122 23 24 25 26 27 28 2930 31
A b

Tponuk

ITH

0)
~

Huswepa

boroponex

0 2 KM
[S—

OAP, Br/m

IH

) =
55 56 57 58 59 60 61 62 63 64 65

A

I0=>C o
//

o0 %43 939495

O [§ [§
o 87 88 89 A 98()&)100
03epo // 10

Memy; ¢ \Cenpior
OAP, Bx/m // 0 4 kM SO 0 2 KM Cemsion »
700 N
600

OAP, B/m’
700

500
400
300
200

100
. B 1y 0 +—————————————— [1H ] IH
77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99100101 102 103 104 105 106 107 108 109 110 111
XK 3 U
3rasm. Goéarbiy Timan yer yorigéining A, BgismMaraden miqdoridagi J, Z, | prof

o6zgarishlarning grafiklari
Fig. 3. Plots of radon quantity changes at the intersection of profiles A, B, V, G, D, E, J, Z, | of the West Timan fault

Tovoqgqsoy geodi nami k poligoni 1978 yil da O6zR
Karjant ogo6 ko6 tgadrairlbmays ioniisangianji@ingu bjgaamwbitii da 1977 yil
kuchli Tovoqgsoy #zilasiden (M =5, 3) sobng tashkil etilgan. Tovoqgsoc

magsad geodezik va geofizik usullardan foydalangan holda zilzilani prognoz gilishni takomillashtirish
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hamda Karjantogd chuqur yer y o r katadni k uzzoantai ssihd ab obdl | ogke
(4-rasm) [8].

Tovoqgsoy geodinamik poligoni hududida 199994 yillarda rejimli kuzatuvlar bilan bir gatorda
yosh dislokatsiyalarni aniglash va xaritalash magsadida dala struktigeoniggik tadgigotlar,
shuningdek, aerofotosutar orqgal turli masshtabli topografik xaritalarni izohlash ishlari olib borilgan.
Natijada hududning strukturawiyeologik va struktur&inematik xususiyatlag a oi d maél umot |
olingan.
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4-rasm. Tovogsoy geodinamik poligonining geodezik reperlarni hisobga olgan holda
geologik-tektonik tuzilish sxemasi [8].
Fig. 4. Taking into account geodetic landmarks of the Tovoksoy geodynamic polygon.
scheme of geological and tectonic structure [8].

20022008 vyillar davomida geodinamik poligon doirasida tektonik struktoralaamonaviy

xaraktl arini geodezi k, geofizik va seysmologi k mabd
Izl ani shl ar natijasida Karjantogo¢ vish nmatijasidayuzagad i n i Tov
kelgan bloklarlarining vertikal vegorizontal xarakatlaribahdangan. Olingan natijalgra kyedr a

yoriglari bloklarining vertikal va gorizontal xarakatld vaqt birligida tez o06zga

[8,9] . Shu bilan bir gatorda Karjant ogi&undgafaolighvoqgsoy
bahdangan.

Tadgigot metodikasi Tovogsoy geodinami k pol i gahuquryerududi dal
yorigéi va unga kodéndalang boo6lgan Tovogqsoy yer Vyo
aniglash maqgsadidger yoriglai z onal ar i ni per pendi kaddary ikkita proftlad n al i s hd
bodyicha magni tometri k o&dtakarzadidamet Ki kxatkuwz ait silvll anmri
GEM GSM-19T protonli magnitometrlarvaSREP8 01 r adi omet r | ar[i0. yor dami da o0

Birinchii I-lpr of i | bodéyicha 62 itldlppwriktd ddowymdad ai KKEi2n
0061 chov iberilil (&rasim). Poulnikbt | ar orasidagi masofa 25 metr:
magnitometrik tadgigotlarda geomagnit maydoninig anowaalatsiyalarini aniglash uchun statsionar
stansiyalarda o6l changan geomagni magmtangydomming bii y mat | a
vaqtdagi giymatlari ayriladi hamda geomagnit maydonining lokal anomal variatsiyalari aniglanadi.



Seysnologiya muammolarf 1 tetsB dzj o3 M J* Sésgaagyspollefns - 2, Is6, 2024

14904
1430

AT, HTR

1370

1310
1250

1190]
1100—\V"-\\\’_—‘\_J‘
1040 |

980-}
920~
860

800
740

680 |
620-]

560 ""‘-'-.__\~’/,,_/~\\‘_

0 He I T LTI LE LT
R 8 8 SR8 IBRER gg

P
SR8SBIEBREISIEITSIBEERS

o Lm

2900
3000
3100
3200
3300
3400
3500-
3600
3700
3800
3800
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200

=]

S5-rasm.l-lpr of i | bodyigcéha Kavo@undy yer yoriqlarining geomagnit maydonda n
Fig. 5. Graph of the Karjantau and Tovoksoy faults manifestation in the geomagnetic field along the I-I profile.

O6tkazilagmat mialgno drlic haosvo sniadd jxadra i kkalnbeakspr of i | o
ettiruvchigrafiklar tuziladi.

Radi ometri k o6l chovl ar h arovbiord tnatigagida sathalga u ¢ h ma
oshirilgan. Olingan natijalar asosida radiometrik maydoi n g a n o mainhing grafikdag azilib s h | a
yer yoriglari zonalari bilamo 6 s hahlihgilingan.

Tadgigot natijalari. Ha r bir punktda o6l changan magnitomet
GNSS madél umot !l ar. bi | anexseb dastydaal i twa @| uumou ntetddi.s hih & z & D,
Yaratil gan maélumotl ar bazasi asosida o6l chov mabdl
ArcGIS dasturiga joylandi. Aniglangan geomagnit va radiometrik maydon variatsiyalari ArcGIS dasturi
yordamida mavjud yeyoriglari bilan taggosish orgali yer yoriglarining geofizik maydonida ramoyon
b o 6 ilkuzatildi.

Profillar bodyicha olib borilgan instrument al g
radiomterik maydon variatsiyalaing grafiklarini yeryoriglari zonalari bila taggoslash natijalari 5 va
6-rasmlard&eltirilgan.
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6-rasm.l-lpr of i | bodyig@ha TKarojgsmtyo yer yoriqglarining radioaktiv maydonda
Fig. 6. Graph of manifestation of the Karjantog and Tovoksoy faults in the radioactive field along the I-I profile.
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Tuzilgan grafiklar Kar | an zooapdi geomagiitvaadicpidivoy f a ol
maydonlarda anomal variatsiya sifatidamoyonb o 6 | ganl i gli-Ipir oKk 0 dr ddtdbgydic.ha i ns
tadgigot natijalari st n i kodérsatadi ki kuzatilayotgan maydonl ard
shaklidanamoyonb o 6 $damabalkma 6 | um bi ram&apogl b&dbhganl i cholatani gl an
xar ikkala profillarda geofizik variasiyalarningbir xilda namo y o n hibamamlali variatsiyalar yer
yorigh ar i zonal arida kechaglign gadr § atr aad iamol ygodnt bl a dgalmg abwo
a n o mazgarishtatni kengiligi qaratamizl-l pr o f i | bobéyicha magnitometrik
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o6zgarishl ari méet&chanB3®n)y d & o dgrdligiled diometrik maydonning anomal
o6zgari shl arrdaneslal 2795 Omenetg a orhligd a( 3g7a% dm)q i d a diggan Yer
kuzatilayotgan madonlarda bunday keng anomal variatsiya tarzidemoy on b o 61 i damh i bir t

o6tkazilgan profillarning vyer yor i g tatiipsida gayds bat an
gilingan bodl sa, i kgkachhi tadahédam kultadsiyer zgoasini
kobérsatadi IB profidlBod y it calsah q @ daignag akno 6nraat il wwzat i | gan ano

zonasida Karjatogod yer yorgoéiga n
ab b u i domgnidan ger iggrit maydonining ovariatsiydidr e v [ 1
ddlat Hudpding. shinkolshimeli-gi dl agrabn b u

giymatlari Tovoqsoy yer yorig i
gilingan. Dast |
vaqt b oathgyopnbloé@ | Nnshi da qgayd

yoonalishida nikgabhphsikdahtuahbga yodénali shdagi yer
olib kelayotganligidan dalolat beradi.
Huddi shutariga ikkinchii ll-llpr o f i | bodyi c miaksktirunchiyradiklar tazilds i y al ar
va profilni kesib o6t graGrasymldr yorigo6i bilan tagqgosl ¢
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Fig. 7. Graph of the Karjantog fault manifestation in the geomagnetic field along profile II-II.
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Fig. 8. Graph of the Karjantog fault manifestation in the radioactive field along profile Il-Il.
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Yuqorida leltirigan 7 va 8gr af i kl ardan koorgigdar mponki o &ii Xamag s
chegaralari geomagnit viadioaktiv maydonlaning anomal variatsiyalarida yaggobmoyonb o 6 | g an .
-1 profil bodyi cha Igwmz aktoubvr an a2t2i9j2a | naertir dna)n b2o8iHldglaanme t r g a ¢ |

yer magni-t maydonining anomal o6zgarishlari kuzat.
2378 metrdan 2900 metrgacha (582 b odjaliggakuzatilgan.

Yuqoridagi9-rasmgaasosanX¥ a q a ml i qi zi |l rang bilan ajrati/l
natijalari orqal i ani gl angan Karfrjaagmatnd g 6 kyedrk yraar

(V.G.Trifonov va bosh. tomonidan ajratilgan) vae®lamli sariq ragli (R.N.lbragimov va bosh.
tomonidan ajratilgan) yer yoriglaridan mos ravishda 1125 m va 1700 m farq qilishi aniglandi.

Ol'i ngan natijalar foydal ani b kelinayotgan yer
joylashuvi taxminan 1,5 km janubda kelganini va tuziladigan pasortlashtirishda bu holat
too6goirl ani shi l ozi mligini koorsatadi
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9-rasm. I-lvall-l | profillar bodyicha Tovogsoy geodinami k poligoni hu
Karjantogdé va Tovogsoy yer yoriglari zonalarining sxemat
Fig. 9. It passed through the territory of the Tovoksoy geodynamic massif along profiles I-l and II-II.
Schematic map of the Karjantog and Tovoksoy fault zones.

XULOSA

Tadgiqot hududidaolib borilgan instrumental magnitometrik va radiometrik kuzatuv
nai j al ariga asosan Karjantogd va Tovoqsoy yer yo
maydonlar anomal variatsiyalarida yagqol aks etganligi kuzatildi.

Olingan natijalar asosida Kara nt o g 6 gsoy ger yonglarining mieondagi holatiga
anigliklar kiritildi.

O6t kazilgan geofizik tadgiqgotlar shu ni koodr s
tektonik yer yoriglarini tadqiq etish, ularni faolligini baholash, fizik maydonlardamo y o bodol i sh
kuzatish, hududlarning zamonaviy tektonik hatati moni t or i ng qi | i b borish m

O6tkazilgan instrument al geofizik wusullar t e
darajasini tadqiq etishga, makondagi joylashavamiqliklar kiritishga, bugungi kundagi faolligini
baholashga, utan i kodérsatkichlariga (uzunligi, chuqurli

anigliklar kiritishga imkon beradi.
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Determination of zones of active tectonic faults by instrumental geophysical methods
U.A. Nurmatov, Z.F. Shukurov, V.R. Yusupov, H.B. Isroilov, S.K. Kultayev

Abstract. The article presents the results of instrumental geophysical research condtltedasbksay
geodynamic polygon. Through magnetometric and radiometric observations, the locations and directions of the
Karjantau deep fault and the Tavaksay fault passing through the Tavaksay geodynamic polygon were determined.
Efficiency and other aspecof application of complex instrumental geophysical methods in the study of active
tectonic faults are described.

Key words: tectonic faults, magnetometry, radiometry, monitoring, seismicity.
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Fig. 4. Combined scheme of the displacement velocity field (according to [19]) and faults of the 1st and 2nd ranks.
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O'zbekistonning Orol-Ustyurt mintagasining neotektonikasi va zamonaviy kuchlanganlik holati
Yu.M. Sodigov, A.A. Rashidoy, M.Sh. Normuminov

¢ nnotatsiya. G'arbiy TyanShan orogenining O'zbekicton gismida neotektonik harakatlar amplitudasi
14000 metrga yédi, Turon platformasinig Orol-Ustyurt mintagasida esa atigi 600. rfirogendagi harakatlar
amplitudasi platformadan 20 baravar yuqori. Ushbu mintad@dgr zamonaviy vertikal harakatlarning tezligi
taggoslanadigan natijalarni ko'rsatadi: oroganyiliga -10 dan #0 mm gacha o'zgadi va platformada 0 +
4 mmlyil oralig'ida o'zgaradi, platformada zamonaviy vertikal harakatlar tezligining sezilarlii keizdiladi.
O'rganilayotgan hududning hozirgi kuchlanganlik holatini matematik modellashtirish natijalari muhokama gilinadi.

Kali t s :0Garbly &yanShan; matematik model; neotektonik harakatlar; neotektonika; zamonaviy
harakatlarkuchlanganlikholati; Turan platformasi.

The latest tectonics and the current tense state of the ArdIstyurt region of Uzbekistan
Yu.M. Sadiqoy, A.A. Rashidoy, M.Sh. Normuminov

Annotation. The amplitude of neotectonic movements in the Uzbek part of theeilieBien Shan orogen
reached 1d00 m, whereas in the Aralstyurt region of the Turan platform it is only 600 m. The amplitude of
movements inthe orogen is 20 ties higher than on the platforriihe speeds of the greatest modern vertical
movements in these regions show comparable results: on thenaitovaries from10 to 10 mm/year, and on the
plate they vary within 0 4 mm/year There is asignificant increase in the speed of modern vertical movements on
the platform. The results of mathematical modeling of the current stress state of the studied territory are also
discussed.

Key words: Western Tien Shan; mathematical model; neotectonicemeus; neotectonics; modern
movements; stress state; Turan platform.
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Fig. 1. Earthquake epicenters of individual focal zones of strong earthquakes in Eastern Uzbekistan. 17 size of the

source of the maximum earthquake that occurred in a given source zone [8]. Epicenter of earthquakes with: 271 M 06,0, 371 M O
5,0; 41 earthquake epicenters according to [7]; 57 fault in the earth's crust.
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Fig. 2. Graphs of the distribution of earthquakes with Mmb 02,8 by number over time [9]. AT 11 deep-focus Pamir-
Hindi Kush earthquakes, 2 7 earthquakes of the South Fergana fault zone; B i distribution of the number of earthquakes in the
South Fergana seismogenic zone.
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Fig. 3. Density maps of earthquake epicenters in the Fergana depression for 2001, 2010 and 2014. 171 active faults
in the earitidolhes ofepicerdet densi®/; 317 boundaries of neotectonic blocks of the second rank [14]; 4 i epicenters of
strong (with M O 5,0) earthquakes; 5 i geodynamic blocks of the earth's crust (A i Chatkal-Kuraminsky; B i Pritashkent; C i
Fergana; G 1 Thalaso-Fergana; D i South Tien Shan).
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Fig. 4. Map of the density of earthquake epicenters in the Fergana depression for 2017. 1 i density of epicenters;
21 boundaries of geodynamic blocks of the second rank (A, B, C, G, DT geodynamic blocks of the second rank); 3 i boundaries of
geodynamic blocks of the third rank; 4 7 active tectonic faults (1 i Thalaso-Fergana; 2 i Sairam-Andijan-Osh; 3 7 Kumbel-Kokand-
Khaidarkan; 4 i Arashan-Pap-Chimion); 5 i epicenters of the Kan (2011) and Tuyabuguz (2013) earthquakes; 6 i areas with a
relatively high density of earthquake epicenters.
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Fig. 5. Distribution of the number of epicenter density maxima for the period from 2000 to 2023. 1 i active tectonic
faults; faults in the earth's crust; density of epicenters; 2 i areas with a relatively high density of earthquake epicenters; 3
boundaries of geodynamic blocks of the third rank; 4 i epicenters of strong (with M O 5,0) earthquakes; epicenters (1 i Thalaso-
Fergana; 2 i Sairam-Andijan-Osh; 3 i Kumbel-Kokand-Khaidarkan; 4 i Arashan-Pap-Chimion); 5 i epicenters of the Kan (2011)
and Tuyabuguz (2013) earthquakes; 6 i boundaries of geodynamic blocks of the second rank (A, B, C, G, D).
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Fig. 6. Seismogenic zones of the Pritashkent region and the epicenter of strong earthquakes. 1 i seismogenic

zones with [ 07,5: 6,5 and M 05,0 21 circle, commensurate with the size of the source of the maximum earthquake. Epicenters of
earthquakes with: 37 M 06,0; 47 M O5,0; 51 epicenters of the 1868 earthquakes according, to R.N.Ibragimov [7].



