REVIEW
by the foreign scientific supervisor, Prof. Dr. Josef Strobl,
of the dissertation of PhD student Kosherbay Kuanysh Zhomartuly on: "GIS-based organization and
management of urban planning on the example city of Almaty", submitted for the degree of
Philosophy Doctor (PhD) in the specialty "8D05202 - Geography"

The dissertation of Kosherbay Kuanysh Zhomartuly has been presented to the undersigned in an
English language translation, therefore this review and assessment refers to this version only.

The presented dissertation - according to the introductory section - aims at the development of
recommendations for urban planning using Geographical Information Systems methods and
technologies. It is focused on solving social, infrastructural and environmental challenges of the city
of Almaty using geospatial analysis methods, supporting new approaches to proactive urban planning.
The dissertation consists of an introduction, three main chapters (‘sections’), conclusions and
references to literature sources. The work contains 27 graphics, and the list of sources includes 156
bibliographic references. The total volume of the dissertation is 154 pages.

Relevance of the research topic and its connection with general scientific and national programs
In the context of the rapidly expanding city of Almaty, urban planning for controlling its development
clearly is a critical element to warrant urban livability and sustainability. It is commendable that the
author relates his work to the needs of residents of the city and its surroundings, taking into account
socio-economic parameters for urban environments.

The practical and scientific relevance of this kind of research are self-evident. While the reviewer
cannot comment of the relation to national programs, no further justification is needed.

Scientific results and their validity

The dissertation work of Kuanysh Kosherbay presents the following scientific results:

1. It is demonstrated that the use of spatial analysis methods makes it possible to visualize deficits in
social services using the example of educational institutions in Almaty, taking into account
quantitative characteristics reflecting the number of students, the language of instruction and the
service area defined by a 500 meters accessibility zone.

2. The paper argues the necessity to consider the introduction of renewable energy sources as an
additional source of electricity generation to increase the energy security of the city of Almaty,
improve the environmental situation by reducing dependence on thermal power plants and potentially
improve the well-being of residents of Almaty based on the installation of photovoltaic systems on the
roofs of buildings.

3. Urban heat islands were identified through satellite remote sensing. This issue was connected to the
insufficiency of green spaces, as shown through the example of 8 districts of the city of Almaty based
on satellite imagery of the European Space Agency.

4. The GTFS (General Feed Transit Specification) method was tested on the example of public
transport in Almaty and surrounding areas, which demonstrated the level of service provision by the
example of fixing service zones with the introduction of geospatial statistics accumulating the number
of residents for each of the zones. During the analysis, a number of duplicate routes, uncovered zones,
etc. were identified, which together indicate a lack of public transport services.

The degree of validity and reliability of the scientific result (position), conclusions of the
applicant formulated in the dissertation research

The dissertation work of Kosherbay K. is a qualifying scientific work and contains new scientifically
sound and reliable theoretical and practical results, since they are based on the fundamental provisions



of geographical information systems, modern methods of spatial analysis and attributive statistics. The
results of the research were reported at international scientific conferences in the near and far abroad,
as well as discussed during scientific seminars. The main provisions of the work have been published
in specialized journals, which are included in the Scopus database. The above indicates the validity
and reliability of the results obtained during the study.

The degree of novelty of scientific results and the conclusion of the applicant formulated in the
dissertation research

The research results presented in the dissertation include select novel insights regarding specific
aspects of the case study area of Almaty:

- modeling of service areas of educational institutions of the Almaly district of Almaty as an example
for the identification of problem areas of social services;

- identification of urban heat islands and areas with a lack of green spaces and park areas based on
satellite images;

- the proposal of a framework of services provided by public transport, with the definition of buffer
zones (actually, travel time or distance zones) indicating service quality.

Practical and theoretical significance of scientific results

The results obtained and presented in this dissertation are practical recommendations for urban
planning issues. These are focused on public transport, generation of energy somewhat related to
urban heat effects and green zones, and accessibility of educational institutions. These topics are he
focus of final conclusions. While the dissertation topic raises broader expectations, there is no doubt
that these insights are not only relevant but also important, and address key topics for urban
development.

Compliance of the content of the dissertation within the requirements of the Rules for awarding
academic degrees

Reviewing and evaluating the presented dissertation "GIS-based organization and management of
urban planning on the example city of Almaty", the undersigned can confirm the conceptual and
practical relevance of results and conclusions. The dissertation includes aspects of scientific novelty
and certainly also practical significance. The author Kosherbay K. therefore is recommended to
proceed and be admitted to the next stages of graduation and deserves to be awarded the degree of
Doctor of Philosophy (PhD) in the specialty "8D05202 - Geography".

Salzburg, March 3rd , 2024

AL G/

Pr:::f. Dr. Josef Strobl
Department of Geoinformatics
Paris Lodron University Salzburg,
Austria




OT3bIB
3apy0exHoro Hay4Horo PyKOBOZUTE L], Hpoq)eccopa, HOKTOpa H}Kmeqm
Itpobita, Ha Auccepraryo A0KToparTa Kymepbait Kyansua XomapTroBida Ha

TeMy: «Opranuzaryg y YIPaBIEHHE rOPOJCKOr0 LIAHUPOBAHKS C IPUMEHEHHEM

I'YC-TexHomormii ga HIPUMEDE ropofia AMatsi, IpeAcTaBIeHHYIO Ha COHCKAHHE
YHCHOU CTeneHu 10KTopa Grocodun (PhD) o cremmansrocTy «8D05202 —
['eorpadmay

Aucceprammus Kymep6ait Kyanbmma JKomapropuua 6Gbuia  mpescraBieHa

HIDKCIIOIHCABIIEMYCS B TIEPEBO/Ie Ha aHIVIMHCKMI I3BIK, IO3TOMY JAHHEIH OT3HIB
1 OLICHKA OTHOCATCS TONBKO K 5701 BEPCHUH,

IIpencrasnennas AMCCEPTALIA ~ COTMIACHO BBOJHOMY pasfielly — HalpaBleHa Ha
PaspaboTKy pexoMeHzammii mo TOPOZCKOMY TIaHHPOBAaHHIO C HCIIOIB30BaHHEM
METOZ0B M  TeXHOIOTWH reorpadudeckux HH(OpMarMOHHBIX cHcTeM. OHa
OPHCHTHPOBAHA Ha PEIeHHe COMHANBHELX, MH(PACTPYKTYPHBIX U SKOJOTHYECKHX
poONeM ropoxa AmMarte! c HCIIONE30BaHHEM METOZOB T'€ONPOCTPAHCTBEHHOIO
aHallM3a M TpM TOAJIEPXKKE HOBEIX IOIXOMOB K aKTMBHOMY TOPOICKOMY
IUIAHAPOBAHMIO. JluccepTaims CocTOMT M3 BBepeHmS, TPEX OCHOBHBIX IJIaB
(‘pasmenos’), BEIBOKOB ¥ cCEITOK Ha JINTEPATypPHBIE HCTOYHHKH. PaboTa conepkut
27 TpaduuecKuX W306paXEHHN, a CIECOK HCTOYHIKOB BKIIOYaeT B cebs 156

OUO/IHOrpadHIecKiX COBITOK, Obumit o6bem muccepramum cocraBnser 154
CTpPaHHUI[EL,

AKTYaJIbHOCTh TeMbl HCC/ICIOBAHHS H €e CBS3h ¢ o0ImeHayYHbIMH H
HalHOHAJILHBIMH NPOrpaMMamu

B KonTekcTe 65ICTPO pacTymero ropoga AmMartsr TOPOACKOE IIAHUPOBAHHE UL
KOHTPOJLL €ro pa3BUTHsS, HECOMHEHHO, SBIAETCS Ba)XKHERIIMM 3JIEMEHTOM,
TapaHTHPYIONIM YPOBEHb KaueCTBa JH3HH B TOPOJIaX | HX YCTONTHBOE pa3BUTHE.
IIoXBansHO, YTO aBTOP COOTHOCHT CBOKO paboty ¢ motpebHOCTAME KHTeNelt
[OpOAia 1 €10 OKPECTHOCTeH, IPHHAMAS BO BHUMAHHE CONMANBHO-3KOHOMEYeCKI e
TapaMeTpEl TOPOACKOH CpefEL.

IIpaxTideckas ¥ HaydHas 3HAYUMOCTH TAKOTO Polia HMCCNEIOBAHUH OYEBHIHA.
XOTA peleH3eHT HE MOXET NPOKOMMEHTHPOBATH CBS3b Hal[MOHATBHBEIMH
TIpOrpaMMaMH, HUKAKUX 0TIONHATEBHBIX 060CHOBAHHH He Tpefyerc.

Haylmue pe3yJabTaThl H HX 000CHOBaHHOCTH

B muccepranmonnoit pabote Kymep6ait Kyansmma TIPENICTABIEHb] CEAYIOMIHE

Hay4HbIe PE3YyJIbTaThI.



1. IpomemoHc
P TPUPOBAHO, YTO HCMONB30BAHME METOZIOB NPOCTPAHCTBEHHOTO
aHAIN3a TO3BOJIS
T BU3YaNM3npoBaTh Ae(HUUT CONUANBHBIX YCOYT Ha NPHMEPE

6pa3oBaTENbHE .
RRp X Yydpexpmenult  Anmare, npuHuMas BO  BHAMAHME

KOJIMHCCTBCHHBIC XapakTePHCTHKH, OTpaXalolue KONHIECTBO YUaIXCsA, A3BIK
OOydeHWS H 30HY ofCHyxuBamms, ompemenseMyio 500-MeTpOBOH 30HOM
JIOCTYTIHOCTH.

2. B pabore o6ocHoBbIBacTCS HEoOXOMMOCTs paccMOTpeHHs BHEAPEHUA
B0O300HOBISEMBIX HCTOUHHMKOB SHEPrUH B Ka4eCTBE JOMOIHUTEIBHOIO MCTOIHHKA
BBIPAOOTKY OIICKTPOSHEPTHA IUIf IOBHINEHNS JHEPreTHIeCKod Ge30macHOCTH
ropoaa Anmarsl, YIYYIIEHHAS 3KOJOTHMYECKOM CHUTyallud 3a CUYET CHIDKEHHUA
3aBACHMOCTH OT TEIUIOBBIX SJEKTPOCTAHIMM ¥ MOTEHIHAIbHOIO yIydIICHHA
OJIaroCOCTOSIHUS JKMTENeH AJIMAaTel Ha OCHOBE YCTaHOBKH (DOTOIIEKTPHIECKHX
CHCTEM HA KpHbIIIaX 3IaHuI.

3. C T1OMONIBIO CHOYTHHKOBOTO JMCTAHIMOHHOIO 30HIHPOBAHMA OBLTH
0OHapyXEeHBl OCTPOBKH TeIUla Hax ropogoM. JaxHas mpoGnema Obula CBfi3aHa C
HEIOCTaTOYHOCTHIO 3€JICHBIX HacaXIeHHH, KaK MOKa3aHO Ha IIPHMEPE 8 paiioHOB
ropofa AJIMaTBl TIO CIyTHHKOBBIM CHHUMKaM EBpOIEHCKOro KOCMHYECKOIo
areHTCTBA.

4. Metox GTFS (General Feed Transit Setting) 6511 anpo6upoBaH Ha MPUMEpE
OOIIECTBEHHOTO TpaHCHOpTa I. AnMarhl ¥ IPHIETAIOIINX TEPPUTOPHH, YTO
IIPOAEMOHCTPHPOBATIO YPOBEHb OKa3aHMs YCIyr Ha MPHMEpe ¢uxcanuy 30H
oBCITy)XHBaHUs ¢ BHEIpEeHHEM IeONPOCTPAHCTBEHHOM CTAaTHCTHKH, cobuparoimen
HEQOPMAIMIO O KOIMIECTBE XKUTEICH 110 Kaxaoi u3 30H. B xo1e anammsa GbLT
BEBIIEH pAA MyONMUpPYIOIMX MAapiIpyToB, HEMOKPRITREIX 30H M T.IL, HTO B
COBOKYIIHOCTH yKa3bIBA€T Ha HEJOCTATOK YCIyT 00IIECTBEHHOIO TPAHCIIOPTA.

CremeHb O0OOCHOBAHHOCTH M JOCTOBEDHOCTH HAYYHOTO  pe3yJbTaTa
(moJ10xeHNs), BHIBOXOB  COHMCKaTensi,  cOpMyJIHpPOBaHHBIX B
AHcCcepTAHOHHOM HCC/1e]0BAHUN

JluccepramuoHHas pabora Kymep6ait K. sBseTcs KBauQuKaliOHHEIM HayTHBIM
TpyZoM W CONEpXKHT HOBbIE HAywHO 0GOCHOBaHHBIE H  JJOCTOBEPHEIE
TeopeTuuecKue U NPaKTHYECKHE DE3yNbTaThl, TOCKOIEKY OHHM OCHOBAHb Ha
dyHIaMEHTANBHEIX TIOTIOXKCHHAX reorpaduaeckux HMHQOPMALMOHHEIX CHCTEM,
COBPEMCHHBIX ~METOTaX IPOCTPAHCTBEHHOIO —aHAM3a M aTpUOYTHBHOM
cTaTHCTHKY. Pe3ynpTaThl HCCHENIOBAHMI JOKIAIBIBATNCE HA MEXIYHAPOIHBIX
Hay9HBIX KOH(EpeHIMAX B OmIKHEM W JanbHeM 3apyOexpe, a Taioke
 ofcyxnamich Ha HayJHBIX CEMHHApAX. OCHOBHBIE TIONIOXEHHS PpaboThI

Omy0IMKOBaHE! B CIeIAATA3APOBAHHBIX XYpHaNaX, BIIIOYEHHEIX B a3y DaHHBIX



Scopus.  Beimlemsnopyeyy
60CHOBAHHOCTH pe3 Ny "BWICTeNLCTRYer o poctosepHocTH W
0 Pe3ynbTatos, TOTyYenHbIX B X0
€ HCCIIEIOBAHMSI.
CteneHb  HOBH3HD]

Hay4npIx
pe3yibTar
copMyITHPOBaHHbIE B Y OB H BBIBOA COHCKaTed,

Acceprany
OHHOM Hcce
Pe3ynbTaTBl  HCCIe TOBaHs, NOBAHUH

HCCTeTIOBAHKS Pakiona Amvary:

— MOJIEMPOBaKHe 1
p 30H  obcmyxuBanms 00pasopaTenbHbIX  yupexACHHH
AnMatrHCcKoro paoHa T

Opona Anmatsl B KauecTe mpuMepa A
BBUABNCHHS IPOGNEMHELX 305 COMANBHBIX yCITyT;

—H eHTK(t)HKa ¥ OM
,II s POpO,ILCKHX OCTPOBKOB TCIIa " paHOHOB (v HCHOCTaTK
3CJICHBIX Haca II OB
)K]ICHHH " apKOBLIX 30H Ha OCHOBe C]Iy THUKOBBIX CHUMK! ;

— Ipenn
PEMVIOKEHAE  CTPYKTYpEI  yemyr, TIpEloCTaBNAeMBIX  0OLIECTBEHHBIM
TPAHCIIOPTOM, ¢ omperienenrem 6ydhepHx 30m (daxTugecku, 30H BpEMEHH
B ITyTH WK paccrosHys), YKa3bIBAIOIIMX Ha Ka4eCTBO 00CITyKUBAHHUS.

IIpakTHYecKasi H TEOPETHYECKAS 3HAYMMOCTD HAYYHbIX pe3yJbTaTOB

Pe3ylIbTaTEl, NONYYeHHBIE U MpPeNCTABIEHHBE B 3TOM JHCCepTalliH, SBISIOTCS
IPaKTHICCKUMH PEKOMEH/AIIMAMHE [0 BOIPOCAM TOpOJICKOro MiaHupoBanus. OHK
COCPENIOTOYEHBl Ha OOMIECTBEHHOM TpaHCIOpTe, BhIpabOTKe OJHEPIHH, B
HEKOTOPOH CTEIICHH CBS33HHOM C BOBJEHCTBHEM TOPONCKHX OCTPOBOB TEIUIA K
3¢ICHBIMHE 30HAMM, 2 TaKXe JOCTYMHOCTH 00pa3soBaTeBHBIX YUpEXKAEHHM. DTH
TEMBl HAXOIATCS B IIEHTPE BHMMAHKSA OKOHYATENBHBIX BHIBOZOB. XOTA TeMa
JHCCEPTAlMM 3aCTaB/AeT OXUIATh 9ero-To GoNbIIero, HeT HUKAKMX COMHEHHH B

TOM, YTO 3TH MJIEH HE TOJNBKO aKTYalbHB], HO X BOXXHBI U 3aTParkBaiOT KIIOYEBEIE
TEMBI TOPOZICKOTO Pa3BUTHAL.

CooTBeTcTBHE colepkaHus Auccepraunn TpeGoBanuaM Ilonoxenus o
NPHCYKAEHHH YUeHbIX CTeneHei

PaccMoTpeB ¥ OLEHMB IpE/CTaBIEHHYI0 Juccepranmio: «Opranmsamps u
yhpapjieHHe TOPOJACKOro IIAHMPOBAHMSA C NPUMEHEHHEM I'UC-texnomoruii Ha
npuMepe Topofa AIMATE), HIKENOATMCABLIMACS —MOXET —IOATBEPIHTH
KOHIENTYaNbHYI ¥ IMPAKTHIECKYI0 3HAYHMOCTb Pe3yNbTATOB M  BEIBOJIOB.
Jluccepramys BKMoYaeT B ce0s acmeKThl HaydHOH HOBH3HBI H, Ge3ycrosHo,
IPAKTAYECKOM 3HATAMOCTH. B CBS3U ¢ 9TUM PEKOMEHAYETCS NOMYCTATS aBTOpa
KymepGaii K. x mpomomkenmio 0OydeHHs Ha CIIYIONIX STallaX, OH Takke
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