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Foreign scientific consultant's review of the Presentation of the PhD Thesis

By Akgenzhe Siylkanova
Kazakh National Research Technical University, Satpayev University

Title: "Features of the geological structure and seismic regime of the Jungar-North Tien
Shan region”

This review is based on the presentation by Akgenzhe Siylkanova of her thesis.

The aim of the research is to model the seismic regime of the Jungar-North Tien Shan
region, Kazakhstan, based on the development of a set of quantitative parameters of
seismicity in order to assess the seismic hazard of the region.

The objectives of the research are:
1. To study the geological and tectonic structure of the Jungar-North Tien Shan region.

2. To create regional cartographic models of long-term seismicity parameters based on a
quantitative assessment of seismic activity parameters..

3. To estimate the seismic hazard of the region using the Coulomb stress model of tectonic
stress transfer.

4. To study the temporal variations in the seismic regime of the Jungar-North Tien Shan
region.

These constitutive sound and achievable research aims and objectives. The approach has
novelty as it has not been applied previously to the region and promises research impact
for regional seismic hazard assessment. The Jungar-North Tien Shan region is a
hazardous area of Kazakhstan with a record of earthquake disasters and vulnerable
housing and industry. Intraplate regions are of great importance and difficult to assess for
seismic hazard because of long and irregular inter-event times. The Chilik earthquake
stress evolution on major faults in Tien Shan and implications for seismic hazard has been
published by Yajin Pang in 2022.

The presentation reviews the geological and tectonic structure of the Jungar-North Tien
Shan region including its neotectonics and the active faults. There have been taken from
the literature. | would like to have seen these critically reviewed as the fault present in
Figure 4 looks unrealistic in how faults are terminating at junctions. The long-term
seismicity is then reviewed.

In analysing the seismicity, the G-R distribution for the region is plotted along with the
distribution of earthquake epicentres. These are plotted as a distribution of epicentres for
different depth slices. Seismic activity at a point is presented as the average number of
earthquakes in an energy range in the vicinity per unit area and time. This methodology
seems sound. Intensities from the literature are then presented.
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The Coulomb model of tectonic stress transfer is then introduced. Fault parameters are
selected. Coulomb stress change is calculated and the seismic zoning map. The results
seem realistic and informative.

The temporal earthquake distribution is then considered. This is done for major faults
considering periods of activity and quiescence. This follows the type of analysis going back
to Mogi. Daily frequency is analysed but this does not seem to add much of value.

The presentation concludes with a summary of these findings and a list of presentations
and publications arising from the work.

Based on the presentation, the thesis research has been undertaken in structured way
with the main points being reliably supported by the evidence. Findings presented include
novel results which have practical significance for earthquake hazard. The research
achieves the aims and objectives set out for it. | believe that Akgenzhe Siylkanova
deserves to be awarded a PhD degree.
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Penensus 3apy6exnoro nayuanoro KoHCyabTaHTa (ITurep Commone, npogeccop
reopusuku, IRDR, University College London) na aucceprammio
CublikanoBo Akremske

Kazaxckuii HatmonansHem HCCIIe10BATENLCKHA TeXHHYCCKH yHuBepcuTeT uM. K. 1. Carnaesa.

Haspanme: "Ocobennocty reosnormueckoro CTPOCHHA M CceHcMuYeckuit pesxum JKorrapo-
Cesepo-Tsup-11lansckoro pernona”
DTOT OT3bIB OCHOBAH Ha npe3eHTaluu AKrenxe CHbLIKaHOBOI ee AHCCEPTALIMOHHOH paboThI.

Llensro wccnenmosanus siBnsercs MOJIEJIMPOBaHHE CEHCMHYECKOro pexnma JKoHrapo-
Ceepo-Tsanb-1llansckoro pernona ( TeppuTOpHs Kasaxcrana), Ha ocHoBe pa3pa6oTku Habopa
KOJIMYECTBEHHBIX NApaMeTpOB CEHCMHYHOCTH C HEJBIO OLEHKH CeHCMMYECKOl OMacHOCTH
PErHOHa.

LlensMu necnenoBanus sBISIOTCS:

1. M3yuurs reonormueckoe u TeKTOHHYECKOE ctpoerue JKonrapo-Cesepo-Tanp-
IlTanbCKOrO pernoHa.

2. Co3pars permoHabHEIE KapTorpau4eckue MOJIEIH J0JTOCPOYHBIX napamMeTpoB
CEHCMHYHOCTH Ha OCHOBE KOJTHYECTBEHHOMN OLIEHKH [1apaMeTPOB CEHCMHYECKON aKTHBHOCTH.

3. OueHnTh CEHCMHYECKYIO ONACHOCTH PErHOHA, HCIONB3Ysl KYJIOHOBCKYIO MOJENb
NIEPEHOCA TEKTOHHYECKHX HaIPAKEHHIA.

4. V3yuuTh BpeMeHHblE BapHALHH CEHCMHYECKOIO pexxuma Konrapo-Cesepo-Tsns-
ITlanbekoro peruona.

ITH 329K 3BYYAT KaK 060CHOBAHHBIE H AocTrikAMbIe. [loaxon obaagaer HOBH3HOIA.
TOCKOJIbKY paHee OH HE MPHMEHAICS B DETHOHE, H Pe3yNbTAThl HCCIENOBAHHM BBIVILIAT
ODCLIAIOIAMH 17151 OLICHKH PETHOHAIBHOM CEHCMHUYECKON ONACHOCTH. XKownrapo-Cesepo-TsHb-
[llaHBCKHI PETHOH SBNSETCS OMACHBIM paiionom Kasaxcrama ¢ mcropueii semierpscenuii u
YA3BHMBIM JKMIMIOHBIM (DOHAOM H IMPOMBIIIEHHOCTHIO. BuytpunimTHele paifoHBl HMeloT
Oonbimoe 3HadyeHWe, M WX TPYAHO ONEHMTH Ha NPEIMET CEHCMHYECKOM ONAcCHOCTH H3-3a
ATHTCBHOTO M HEPaBHOMEPHOIO MPOMEXYTKA BPEMEHH MEKIY COOBITHAMH. DBOMOLHS
HalpsXeHUH YHIMKCKOTO 3EMJIETPACEHHS HA OCHOBHEIX paziomax Tsgup-lllans u ux
TIOCIEACTBHSA CEHCMHYECKOH onacHoCTH Gblik ony6iukosansl B pabote Smicuy [Tarrom B 2022
rofy.

B npesenrammn paccmarpuBaeTcs reoornyeckoe M TeKTOHHYECKOE crpoenue JlxyHrapo-
Ceseproro Tanp-I1laHECKOro pernona, BKIIOYAS ero HCOTEKTOHHKY W aKTHBHbIE Pa3/IoMbl. OHHU
ObLIM B3ATHI M3 JITEpaTypel. S 651 XOTEN, YT06BI OHH GHUTH KPUTHYECKH PACCMOTPEHEI, TaK KaK
Pa3JIOMBI, IPE/ICTABICHHEIE HA PHCYHKE 4, BBIIAAAT HEPEATUCTHYHBIMM C TOYKH 3PEHHS TOTO,
Kak OHM 3aKaHYMBAIOTCS Ha CThIKaX. B cBa3u ¢ sTHM BosMoxHO cremyer NEPECMOTPETH
AOJITOCPOYHY IO CEHCMUYHOCTD.

Ilpa amammse cedicMUYHOCTH CTpOHTCH pacnpenencHde G-R mis permoHa Hapsagy c
PACIDENC/ICHHCM SITHUCHTPOB 3eMieTpicenyid. OHM NpeICTaBNeHbl B BHAE pAaCHpeNeIcHHSN
SMHLCHTPOB LA Cpe30B pasHOH riyOuHBL CelicMHYecKas aKTMBHOCTb B TOYKE IIpe/CTABICHA
KaK CpelHee HHCIO 3EMIETPACEHHH B [Mama3’oHe JHEPrHd B OKPECTHOCTSX Ha EIMHHILY
[UIOWANH ¥ BPEMEHH. ITa METOOJIOTHA KaKeTCH pPazyMHOM. 3aTeM IPHBOAATCH MaHHEE 06
HHTEHCHBHOCTH M3 JIHTEPATYPBI.

3aTeM BBOIMTCS KyJIOHOBCKAS MOJENE TEPEHOCA TEKTOHHYECKHX HanpsokeHUuH. Beibpansr
TapaMETpbl pa3JoMOB. PacCuuThIBaeTCS H3MEHEHHE HanpskeHus KynoHa u cocrasisercs Kapra
CEHCMHYECKOr0  palOHHPOBAHHMA. PesyabraTel  KakyTcs  peaTHCTHYHBIMH M
HHPOPMATHBHBIMH.



3areM paccMarpUBacTCs BPEMEHHOE PacIpee/IcHHE 3eMIIeTpsCeHui. DTO Jenaercs s
OCHOBHBIX pa3JiOMOB C yYeTOM HEPHOJOB aKTHBHOCTH H [IOKOS. DTO COOTBETCTBYET THITY
aHa/M3a, BocxoasmeMy K Mogi. AHATM3MPYETCA €KEIHCBHAA HacToTa, HO 3TO, MO-BHIHAMOMY,
He nobasnsieT 0coOOH EHHOCTH.

IIpesenTanys 3aBepmaeTCs KPATKUM M3I0KCHHCEM 3THX BHIBOJIOB ¥ CITMCKOM ITPE3CHTALIH
# My IMKATIAH, BHITEKAIONTMX H3 3TOA paboThL. '

OCHOBBIBasACh Ha TIPE3CHTAIHH, [MCCEPTAIlHOHHOE HCCICI0BAHNE ObUI0 TIPOBEAEHO
CTPYKTYPHPOBaHHBIM 06pa3oM, IPA 3TOM OCHOBHBIC MOJIOKCHHA ObIIM HAJIEKHO MOAKPEIICHBI
I0KA3aTeNLCTBAMH. [Ipe/ICTaBICHHBIE PE3YJIbTaThl BKIIOHAIOT B cebs HOBBIE pe3yJIbTATHI,
KOTOpbIE HMMEIOT MPaKTHIECKOE JHayeHWe JUIA OLEHKH CEHCMHMYECKOH OMACHOCTH.
WccneoBaHne JOCTUTAEeT MOCTABIEHHBIX MEPEA HHM nese u 3amad. S cuuraio, 4T0 AKreHxKe
CHBUIKAHOBA 3aC/Ty)KHBAET IPHCBOCHHA CTENCHH JIOKTOPA bunocoduu.
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TIpodeccop reopusuku

VHCTHTYT 10 YMEHbIICHHIO PUCKOB ¥ CTHXHHHBIX 6eacTBHHA
YHHBepCHTETCKHH Kosutenk JIoHI0Ha

Uncturyr UCL 1o CHUXEHHIO PHCKA H CTHXMAHBIX GeaCcTBHH
VHUBEPCHUTETCKHH KoJuiek JlonaoHa
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erTcs s Pecniy6muka Kazaxcran, ropon AnMarsl.

yer TUITY [TaTHanuaroe nexabps ABe ThICAYM ABAALATE TPETHETO rojia.

1TAMOMY, Texct — mepeBoja JOKYMEHTa C AaHIVIMHCKOTO #A3bIKA Ha PYCCKHH SA3BIK BBINOJIHEH
nepesomuukoM nepesomdeckoro aredtctea HMII «DOLORES» Psamennesoi Esrenuen

3eHTaI_1Hﬁ Bmcroposﬂoﬁ;g.m. 983 rona poxcHHS, Weﬂ Ammarter, UMH: 830128401846.
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POBEJIEHO &

KpEIUIEHBI Pecniy6imka Kaszaxcras, ropon AnMarsl

3yIBTATH, [Tarraauaroe aexabps ABe THICSYH ABAALATH TPETHETO roa.

MMaCHOCTH. . Tackanbaepa J[lapus bakbITOBHa, HOTapHyCc ropoja AJMarhl, JICHCTBYIOIIHHA Ha
. AKTEHXKE OCHOBaHMH rocynapcTBeHHod manensun Ne 22022099 or 25.11.2022 ropa, BbLIaHHOM

MunucrepcrsoM toctunmu Pecnybrmukm Kazaxcran CBHAETENBCTBYIO MOUIMHHOCTH IOIIHCH
nepeBofunka rp. PsmenneBod Eprennn BHKTOpOBHBIL JIMYHOCTH NEPEBOAYMKA yCTAHOBJICHA,
J1eeCrIoCOOHOCTD H NOJHOMOYHSA POBEPEHEIL.

3apericTpupoBaHo B peectpe 3a Ne 1957
Bapickano: 1829tr corn. .2 ct. 30-1 3akona
PK «O BoTtapuare»
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HOTapuaTTbik, Ic-2pexeTTiK Biperel watipl { YuvkanbHeid HOMEP HOTAPHANEHOTD AERCTEUA
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