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Hacenenue Yumkenta (LbIMKEHTa) NOCTOAHHO pacTeT, YTO MMeeT
HeraTMBHbIE NOCNEACTBUA: HEKOHTPONMpPYEMOe pa3pacTaHue ropoaa,
AaBNeHue Ha COUMANBHYIO U UHIKEHEPHYIO MHPACTPYKTYPbI. AHanu3
3KOJIOrMYECKOI eMKOCTU ropofia YMMKeHTa BaKeH, NOTOMY YTO rOpoA
BXOAUT B YUCNIO NMAEPOB NO KONNYECTBY NPOMbILLNEHHBIX NPOU3-
BoacTe B Kasaxcrave. BKyne ¢ MUNNMOHHBIM HaceneHnem n 6onbLmm
KOJIMYECTBOM TPAHCMOPTHBIX CPEACTB B rOPOAE BONPOC 3KONOIU-
4ecKoM eMKOCTH ropoia CTOMT 0CTAaTOYHO OCTPO. ABTOPbI AenaioT
aKUEHT Ha apXUTEKTYPHO-TPaAOCTPOUTENbHBIX PELEHNAX, BAUAIOLUX
Ha ee opraHu3sauymio 6e3 yyera counanbHoO-3KOHOMUYECKUX (haKTOPOB,
TaK KaK uU3y4YeHue JaHHOro BONpoca 6yaeT nponsBefeHo B fanbHel-
LWKUX MCCNEA0BAHUAX C COOTBETCTBYIOLMMM CMELUaNnUCTaMHU.

KnioueBble cnoBa: rpajocTpoMTENbCTBO; 3KOIOTUYECKAA EMKOCTb;
reHepanbHblif NIaH; IKONOTUA; HaceneHue. /

The population of Shymkent is constantly growing, which has
negative effects, such as the uncontrolled sprawl of the city, and
pressure on the social and engineering infrastructure of the city.
Additionally, an analysis of the urban carrying capacity of the city
of Shymkent is important because the city is among the leaders

in terms of the number of industrial productions in Kazakhstan.
Together with a million inhabitants and a large number of vehicles
in the city, the issue of urban carrying capacity is quite acute. The
authors of the research focus on architectural and urban planning
decisions without considering socio-economic factors, as the study
of this issue will be done in further research with relevant special-
ists.

Keywords: urban planning; urban carrying capacity; master plan;
ecology; inhabitants.

PacyeT 3K0sIOrMYeCcKom eMKOCTU Ha NpumMepe
r. WeimkeHT (YnumkenT) / Calculation of urban
carrying capacity: Shymkent, Kazakhstan

1. BBepeHue

Poct ypbaHu3saumu aBaseTcs OfHOM U3 onpefensowmx
3aKOHOMEPHOCTe U BaKHellllel COBPEMEHHOI ieMorpa-
tunyeckon TeHaeHumen XXI Beka. IKCnepTbl NPOrHO3MpYIOT,
4TO yp6aHM3aLmusa B COYETaHUM C 06LWMUM POCTOM HaceNeHUs
MUpa MOXET [06aBUTb K FOPOACKOMY HaceneHuio ele 2,5
munnavapga yenosek k 2050 rogy.

B 1960 rony gona ropoackoro HaceneHus B KasaxcraHe
cocTasnsna okono 40%, 8 2010 rofy 3T0T nokasaTenb yse-
anuunca Ha 14,4%, a 8 2021 rogy oH goctur 59%. lMpun atom
38% ropoAcKoro HaceneHus NPoXnBaeT B Tpex ropoaax —
Anmartel (Anma-Ata), ActaHa u YumkeHT. B nocnegHue rogsl
B CTPAHE NOABMICA TPETUI Meranonnc — YUMKeHT, KOTOpPbIi
Take npuobpen cTaTyc ropofa pecnyb6anKaHCKOro YpoBHs.
Mo cpaBHEHMIO C APYrMMU METANONMCAMU UHTEHCUBHOCTb
MUFPALMOHHBIX MPOLIECCOB 3[€Ch 3HAYUTENILHO HUXKE,

HO YPOBEHb POXKAAEMOCTU 3HAYUTENLHO Bbile: 06WMit Ko3t-
(UUMEHT poxpaemocTu cocTaBset 3,99, a 06wuit koahdu-
LMEHT POXLAEMOCTU 3aKOHOMEPHO yBenuynBaeTcsa — 25,6.

Mpo6aembl rOPOACKOI IKOCUCTEMbBI U3YYaANNUCh B TPYAAX
0TeYeCTBEHHbIX yueHbIx, Hanpumep, B kHure 0. CemeHiok,
t0. XBaH, P. Yekaesoit, C. CapbikoBoii, E. ToitbazapoBsoit
«Influence of Modern Processes of Life to the Architecture
and Environmental Problems of Urbanization - cities of
Kazakhstan» paccmoTpeHo BAusiHMe COBPEMEHHbIX NpoLec-
COB Ha apXUTEKTYpY W 3KoNOrnyeckue npobaemsl roposoB
KaszaxcTaHa [1]. B paGoTe onpefeneHbl 3Konornyeckume
npo6nembl ropofioB KazaxcrtaHa, BbljenieHbl NATb IKONOTH-
YeCKMX NMPUHLMNOB. B TO e BpeMs 3TU NpUHUMNbI ABNAIOTCA
rno6anbHO-TEOPETUYECKMMU, YTO He NO3BONSET ONPEfENUTb
pernoHanbHoe BAUAHUE U3MEPEHUIA ANA NPUMEHEHUSA Mep,
NOBbILLIAKWMX IKONOTUYECKYIO EMKOCTb FOPOJa.

BcecTopOHHMI1 aHann3 3KONOrMYeCKon eMKOCTH JatoT
“ccnefoBaHus, NpoBefieHHbIE Ha NpUMepe KUTaNCcKoro
ropoaa ®yHuxoy B npoBuHUMM Dyu3saHb. Kutailckme aBTopSI
Iox. TaH, 0. KyHboHr, C. Yx3Hs, 3. T3axuH, A. LI3UHB3HS,
10. MouuH, H0. XyHxyait, J1. L3sHb B paboTe «Analysis of
spatiotemporal variation and drivers of ecological quality
in Funzhou based on RSEI» nposenu aHanus kayectea
oKpyXatowen cpepbl ropofa Pyuxoy ¢ 2001 no 2020 rop,
Ha OCHOBE MHAEKCA OKpYKalollen cpefibl AUCTAHLUOHHOTO
3oHanposanus (RSEI) [2]. OgHako B 3TOM UccnefoBaHUM

OLEHKa 3KONOTNYECKON eMKOCTU TePPUTOPUU He CBAA3AHA
C apXUTEKTYPHO-TPafOCTPOUTENbHBIMU UHCTPYMEHTAMMY,

a paMKu paboTbl BLIXOAAT 3a Npefenbl ropoAa, 0XBaTbiBas
rpaHuubl NpoBuHUMK B LenoM. Kpome Toro, uccnegosanue
He MMeeT NPaKTUYECKOW OCHOBSI.

B uccneposanum «A Review of Ecosystem Services Based
on Bibliometric Analysis: Progress, Challenges, and Future
Directions», nposeaertom K. Jiu, L. Tonr, K. LWn, t0. ®anr,
aBTOPbI aHANM3UPYIOT IKONOTMYECKYIO EMKOCTb TEPPUTOPHI
B MaclTabe Lenoro roposia UNu faxe B Maclwtade npo-
BUHUMM [3]. Mexpy Tem 310 uccnefoBaHue Gokycupyetcs
TONbKO Ha KOHTAKTHOI 30He (30Ha MJIOTHOM 3aCTPOWKM ro-
POACKOM TeppuTopuK) 6€3 yyeTa NpUNeraolLmx K 3acTpoiike
OTKPbITbIX TeppUTOPMIA (6€CKOHTAKTHOII 30HbI); Gonee Toro,
€ro aBTOPbl AHANM3UPYIOT U AENAT rOpoj Ha 4 afiMMHUCTpa-
TUBHBbIX TeppuTOpuNn. B paboTe [3] aBTOpbI TaKKe OCHOBbIBA-
loTCA Ha NUTepaTypHOM 0630pe KOHLENLMWIt IKONOrMYeCKoil
eMKOCTU TepPUTOPUIA, TO eCTb Ha TEOPETUYECKOM MaTepuane.
WccnepoBaHue onupaercs Ha opuumanbHble NpakTUYeckoe
maTepuanbl — AeNCTBYIOLWMNIA reHepanbHbIN NNaH 1 cylie-
CTBYIOWAA CTPOUTENbHO-HOPMATUBHAsA 6a3a. B pesynbTate
aHanM3a NPoeKTHbIX AOKYMEHTOB (hOPMUPYIOTCSA NPeanoxe-
HUA NO pacyeTy 3KONOTUYECKON EMKOCTU Fropofia YMMKEHT.
Wccneposanue [3] He ABNAETCA apXUTEKTYPHO-TPafoCcTpom-
TENbHBIM U HE UMEET COOTBETCTBYIOWEr0 (apXUTEKTYPHO-TPa-
AOCTPOUTENLHOTO) BAUAHUA Ha 3KONOTUYECKYIO EMKOCTb
TeppuTopuit. Haw aHanu3 o6paliaeTcs UMEHHO K 3TUM, ap-
XUTEKTYPHO-TPafioCTPOUTENbHBIM aCMeKTaM, KOTOpble MOTYT
BAMATb HA (HOPMUPOBAHNE CUHE-3ENIEHBIX 30H.

B HekoTopbix paboTax ([. Kcio, K. Xanr, X. Jlbto, ®. HOH,
10. Kcto, Y. Tao «Monitoring of spatiotemporal changes in
ecosystem service functions and analysis of influencing
factors in Pingtan Island») ncnonb3zosansl mogenu CASA
(Carnegie-Ames-Stanford Approach), RUSLE (Revised
Universal Soil Loss Equation) u InVEST (Integrated
Valuation of Ecosystem Services and Trade-offs) ans aHa-
N13a [aHHbIX 0 naHpwadTe, UCMNOb30BaHUM 3eMU, TUMAX
NOYBbI, KTMMATUYECKUX YCIOBUAX U APYTHX NapameTpax,
KOTOpble BAMSAIOT HAa 3KOCUCTEMbI U NPOLECCHl U3MEHEHUs
naupwadTa [4]. OfHako 1 3Ta paboTa He BKNo4aeT B cebs
ApPXUTEKTYPHO-TPaAOCTPOUTENbHYIO YACTb U aHTPONOTeHHbIE
(aKTopbl Pa3BUTUS TEPPUTOPHIA, TO €CTb HE YYUTLIBAETCA



1. Introduction

The growth of urbanization is one of the defining patterns and the
most important modern demographic trend of the 21st century.
Experts predict that urbanization, combined with the overall growth
of the world’s population, could add another 2.5 billion people to
the urban population by 2050.

In 1960 the share of the urban population in Kazakhstan was
about 40%, in 2010 this indicator increased by 14.4%, and in 2021
it hit 59%. At the same time, 38% of the urban population lives
in three cities — Almaty, Astana, and Shymkent. In recent years,

a third metropolis, Shymkent, has appeared in the country, which
also acquired the status of a city of the republican level. Compared
to other metropolises, the intensity of migration processes here is
much lower, but the birth rates are significantly higher: the total
birth rate is 3.99, and the total birth rate naturally increases — 25.6.

The environmental issues were studied in the works of domestic
scientists, for example, in the study by Semenyuk 0., Khvan Y.,
Chekayeva R., Sadykova S., Toibazarova E., “Influence of Modern
Processes of Life to the Architecture and Environmental Problems
of Urbanization - cities of Kazakhstan”, the influence of modern

BANUAHME APXUTEKTYPHO-TPAAOCTPONUTENBHBIX PELIeHN
Ha 3KONOruio ropofia. Ml B 3TOM OTHOLWEHUM HacTosAwee
MCCNefoBaHmMe OTIMYAETCS OT OMUCAHHOTO TeM, YTO cocpe-
AOTOYEHO MMEHHO Ha APXUTEKTYPHO- rPAOCTPOUTENbHBIX
CTOPOHAX CO3LaHMA PA3NUYHbIX TUNOB 3€1€HO-CUHUX 30H.
HecmoTps Ha 60/blIOE KONMYECTBO Hay4HbIX pabor,
NOCBSAWWEHHbIX Pa3/IMYHbIM acneKTaM pocTa W paspacra-
HUA FOPOAOB, OHW B ONPEAENEHHOM CMbICe 0606LWeHHb!
W He 3aTparuBalT BOMPOCHI eMKOCTU TeppuTopuil. Pacuer
3KONOTUYeCKoi eMKOCTH HeobxoanM aas 3 heKTUBHOTO
yNpaBeHus U NNaHUPOBaHUA TOPOLCKOI cpefbl, 0b6ecneye-
HUA YCTOMYMBOTO Pa3BUTUA U NOBbIWEHNS KAYECTBA HU3HU.

2. Matepuansi U meToabl

2.1. insaitH nccnepoBaHma

B nccnepoBaHum ncnonb3oBaHa rpynna aHanutuye-
CKUX MeTOA0B (BbIGOPOYHBIX U CTATUCTUYECKUX), CU-
CTEMHbIi NOAX0[, BEPOATHOCTHbIE U 3KCNEPTHbLIE METOAbI
MPOrHO3MpoBaHMs.

2.2. UHCcTpyMeHTbI U npoueaypbl UCCNef0BaHUA

Ha HauanbHOM 3Tane npoBefieH aHann3 AOKYMEHTOB,
c6op ¥ aHanu3 Hay4YHbIX TPYAOB, TMTEPATYPHBIX UCTOYHUKOB,
MPOEKTHON JOKYMEHTaLUM N AeNCTBYIOLEN CTPOUTENbHOM
¥ HOPMaTUBHOM 6a3bl B 0671aCTU 3KONOTUYECKOTO FPajo-
ctpoutensctea B Pecnybaunke KasaxctaH u 3a py6exom.

2.2.2. MeTop nonesbix UccnefoBaHui

[ina aHann3a 3konoruyeckoi eMKoCTu ropoaa YMmKeHT
aBTOPbI NOCETUNN PaloHbl FOPOAA; Takxke Gblio NpoBedeHo
nonesoe 06CNeA0BAHME KUNbIX MACCUBOB, PEKPeaLMOHHbIX
30H, B TOM Yucie HabepexHoi pekn Kowkap-ATa.

2.2.3. MeToa KpUTUYECKOro aHanum3a

[ins meToAa KpUTUYECKOTo aHann3a Gbln NpoaHanu3npo-
BaH reHepanbHblii nnaH ropoaa YnMKeHT, a UMEHHO paspen
COLMaNbHO-3KOHOMMYECKOTrO pa3BUTHA.

2.2.4. MeTop cpaBHUTENIBHOrO aHanu3a

[ina meToaa cpaBHUTENBHOTO aHanM3a Obln NpoaHanusm-
pOBaH W CPaBHeH CYLeCTBYIOWMA METOL, B Pa3fene coumnanb-
HO-3KOHOMWYECKOro pa3BuUTUsA ropofia YNMKEHT C Mexay-
HapoAHbIM ONbITOM. Ha 3TOM 3Tane npoBefeHO CpaBHEHME
KpUTepueB OLEHKN IKONOrMYECKON eMKOCTH, MOAYYEHHbIX
B pe3y/ibTaTe MaTeMaTU4YecKnX pacyeToB, NONeBbIX UCCNefo-

processes on architecture and environmental problems in the

cities of Kazakhstan was considered [1]. The study defines the
environmental problems of the cities of Kazakhstan, highlighting
five environmental principles. At the same time, these principles
are global-theoretical, which makes it impossible to determine the
regional influence of measurements for the application of measures
that increase carrying capacity.

Comprehensive analysis of the urban carrying capacity is
presented by the studies carried out on the example of the Chinese
city of Funzhou in the province of Fujian. In the sudy “Analysis
of spatiotemporal variation and drivers of ecological quality in
Funzhou based on RSEI”, Chinese researchers Geng J., Kunyong
Y., Zhen X., Gejin Z., Jingwen A., Liuging Y., Honghui Y., Jian L.
conducted an environmental quality analysis of Fuzhou City from
2001 to 2020 based on Remote Sensing Environmental Index (RSEI)
[2]. However, in this study, the assessment of the carrying capacity
of the territory is not related to architectural and urban planning
instruments, and the scope of the study goes beyond the city, cov-
ering the borders of the province as a whole. In addition, the study
lacks a practical basis.

BaHWW U CyLLeCTBYIOLLE FPaA03KONOrNYECKON HOPMATUBHOM
6asbl.

B nccnegosaHuu ucnonb3oBaHo ypaBHeHUe gemMorpatu-
YeCKOW eMKOCTW TeppUTOPUI, NPUTOAHbBIX A1 NPOMbILLEH-
HOTO W FPAXXAaHCKOro CTPOUTENbCTBA:

I.= (Ti*1000)/H, rpe
[, — vyacTHas gemorpacmyeckas eMKOCTb TeppUTOPUY, YENOBEK;
Ti — TeppuTOpUM, NONYUUBLUNE HAUBBICLLYIO OLIEHKY, ra;
H- OpPUEHTUPOBOYHaA I'IOTpe6HOCTb B T€ppuTOpuUun 1 TbIC. )KI/ITeﬂeFI,
ra/uen.

PacyeT 3KoNornyeckoi eMKocTu TEPPUTOPUU NO BOAHLIM
pecypcam nposoaunca no Cnep,yIOLLleI7I d)opMyﬂe:
0, =0;+0, rne
D, — obuwan AemMorpaduyeckas eMKOCTb TEPPUTOPUM MO BOZHBIM
pecypcam;
D3 — €MKOCTb TEPPUTOPUM NO NOBEPXHOCTHBLIM BOAAM;
D4 — €MKOCTb TEPPUTOPUM NO FPYHTOBBLIM BOAAM.

EMKOCTb nof,3eMHbIX BOA TEPPUTOPUYM PacCyMTbIBanach
no cnepywowei hopmyne:
I,=3T,*1000/P,, rpe
[, — yacTHas gemorpacduyeckas eMKOCTb TepPUTOPUN;
3 - 3KcnayaTaLuMoHHbIA MOAYNb NOJ3EMHOTO CTOKA, M3/ (CyT.*KM?);
T, — TeppuTOpMA ropoaa, KM%
P, —HOpMaTMB BOZOCHABKEHMs Ha 1 ThiC. XKuUTenei.

Mpwn onpepeneHnu femorpaduyeckoit eMKOCTM TeppUTO-
P1UM MO HANMYUIO PEKPeaLIMOHHbIX PECYpCoB npejnonaraer-
€A, YTO KONMYECTBO TYPMCTOB B NUKOBbLIA NEPUOA COCTaBUT
40% OT HaceneHus ropoaa, KOTopoe B paioHax C XapKum
W CyxUM KNMMaTOM ByaeT pacnpefensTbCs Cnefyolmm
o6pasom: B necy — 25%, y Bofbl — 75%. Mo ycnosusm opra-
HM3auun OTAbIXa Y BOALI EMKOCTb TEeppUTOpPUK ONpeaenserca
no gopmyne:

[l =2BC*1000/0,5M, rae
[l — yacTHas femorpaduyeckas eMKOCTb TeppUTOpUL;
B — pnvHa BOAOTOKOB, NPUTOAHbBIX AN KYNAHUS, KM;
C — K03thULNEHT, yunTbIBAIOLWMIA BO3MOXKHOCTb OPraHn3aLnum
nnsxeit (B paioHax ctenHoit 30Hbl (=0,3);
0,5 — OpUEHTUPOBOYHBII HOPMATUB NOTPEBHOCTU 1 ThiC. XUTENEN
B MASXaAX, KM;
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v Puc. 1. Topog YumkeHT /
Figure 1. The city of
Shymkent

In the study “A Review of Ecosystem Services Based on Bib-
liometric Analysis: Progress, Challenges, and Future Directions” con-
ducted by Li X., Gong S., Shi Q., and Fang Y., the authors analyze the
carrying capacity of territories on the scale of a whole city or even
on the scale of a province [3]. Meanwhile, this study focuses only
on the contact zone (the zone of dense urban development) with-
out consideration of the open sites adjacent to the development
(no contact zone), moreover, the authors of this study analyze and
divide the city into four administrative territories. Additionally, in
their research [3], the authors base their work on a literature review
of the concept of the urban carrying capacity, specifically on the-
oretical material. Whereas, this study is based on official practical
materials, such as the current master plan of the city and existing
urban planning regulatory framework. As a result of the analysis
of the current urban project documents, the proposals for the
calculation of urban carrying capacity of Shymkent city are formed.
Also, the study [3] does not have an architectural or urban planning
impact on the urban carrying capacity of territories, whereas this
study focuses on architectural and urban planning solutions that
can influence the formation of green and blue zones in the city.

M — ko3t uUMeHT, yuuThIBaIOWMIT pacnpeaenerHune oTAbIXato-
WMX B N1eCy W Y BOLbl ANA PANOHOB C apKUM CyXUM KIMMATOM
M=0,3-0,4.

Onpepenexune gemorpaduyeckoit eMKOCTM TeppUTO-
pWM N0 YCNOBUAM OpraHWU3aLumu NpuropogHoit cenbcko-
X03AWCTBEHHOI 6a3bl PAaCcCYUTLIBAETCA NO CleAyioLeMy
YpaBHEHMUIO:

0,=T,%0,1*1,0/5, roe

D, - yacTHas gemorpaduyeckas eMKOCTb TeppUTOpUL;
T, — TeppuTOpUM, BKAKOYEHHBIE NO pe3ynbTaTaM KOMMIEKCHO OLeH-
KW B KaTeropuu 61aronpuATHbIX M OFPaHUYEHHO BNaronpuATHbLIX
[N BeAeHUA CeNbCKOro X03ANCTBa;
0,1-1,0 — KO3 PULMEHT, yUUTHIBAIOLLNI BO3IMOXHOCTb UCMONb30-
BaHMWA CENbCKOX03AMCTBEHHbIX 3eMeNb paiioHa/ropoda nog npu-
ropofiHyto/ropogckyto 6asy (3T0T KO3 dULNEHT TaKKe MOXET
CyLWeCcTBEHHO U3MEHUTLCA B 3aBUCMMOCTH OT KOHKPETHbIX YCNOBUiA
1 B pAfe cnyyaes gocturatb 1);
5 — OPUEHTUPOBOYHBII NOKa3aTeNb, OTPAXAILWMUIA NOTPEOHOCTL
1000 xuTeneit paitoHa B 3eMAAX NPUTOPOAHOI CENbCKOXO3ANCTBEH-
HOt 6asbl, KM2,

2.2.5. MeTtop cymmupoBaHua pesynbTaTos

Bsuay cnoxHocTu Bonpoca 1 macwtabHOCTW UcciefoBa-
HWA Ha 3aKNIOYMTENbHOM 3Tane paboTbl NPOBOJMUTCSA KOPPEK-
TUpOBKa (YTOUYHEHWE) NONyYeHHbIX pe3ybTaToB.

Some studies (Jiajia X., Xiaofang J., Hai L., Feijian Y., Yuting X.,
Changhao G., “Monitoring of spatiotemporal changes in ecosystem
service functions and analysis of influencing factors in Pingtan
Island”) exploited CASA (Carnegie-Ames-Stanford Approach), RUSLE
(Revised Universal Soil Loss Equation) and InVEST (Integrated Valu-
ation of Ecosystem Services and Trade-offs) models to analyze data
on landscape, land use, soil types, climatic conditions and other
parameters that affect ecosystems and landscape change processes
[4]. However, the study [4] does not cover architectural, urban
planning and anthropogenic factors of territorial development, i.e.
the impact of architectural or urban planning decisions on urban
environment is not considered. Whereas, the present study focuses
on architectural and urban planning solutions that can influence
the formation of different types of green and blue zones.

Despite a large number of scientific works on various aspects of
growth and sprawl of cities, they are in a certain sense generalized
and do not address the issues of carrying capacity. Calculating
carrying capacity is necessary for the effective management and
planning of the urban environment, ensuring sustainable develop-
ment and improving the quality of life.

3. Pe3synbTatbl

B paboTe Hag reHepanbHbIM NAaHOM ropofa YumMKeHT
BbIAABAEH P Npo6ieM, KOTopble CBA3aHbI C HeobXoaUMO-
CTbIO PELIEHUA CNOXHBIX 33[a4, BbI3BAHHbIX MHOXECTBOM
HEeraTuBHbIX GaKTOPOB, BO3HUKLIMX B Pe3yNbTaTe BAUSHUS
06BEKTUBHBIX U CyObEKTUBHbIX (HaKTOPOB Pa3BUTUA ropofa
B nocnepHee pecatunetue [5].

AHanu3 UCXO[HOM CUTYyaL MM NOKa3an, YTo CTPOUTENLCTBO
Ha 60/IbLWKX YYACTKAX B LLEHTPANbHOI YacTH ropofa MHOro-
YMCNIEHHbIX TOPTOBbIX LLEHTPOB U PbIHKOB OMTOBOW W PO3HUY-
HOI TOProB/M, aBTOCTOSHOK W CTOSIHOYHBIX MECT ANs aBToOy-
COB, rpy30BLIX aBToMoGUNeir, A3C, npeanpuaTuil no npopaxe
aBTO3anyacTeil, pEMOHTY, TEXHUYECKOMY OCMOTPY U MOiKe
aBTOMO6U/IEN BENOCh B OCHOBHOM CTUXMIiHO. [l0CTaTOYHO
6onblias TeppuTOpUsA ObiNa BbILENEHA MO CTPOUTENBCTBO
WHAUBUAYANbHbIX XUbIX AJOMOB U KOTTeKei, CKNafoB
M MaCTepPCKUX C HapyleHueM 1 6e3 Toro CNOXHOro GyHKLM-
OHaNbHOro 30HUpOBaHUsA ropofa. B uenom MHorouncneHHsle
OTK/IOHEHMSA OT MPUHLUMUNNANbHbLIX NONOXEHWI NpedblayLiero
reHepasbHOro nnaHa NpuBenu K pazbanaHcMpoBKE XKU3HM
FOPOACKOro OpraHM3ma, YTo NpUBENO K COXHOMY KOMMEK-
cy npo6nem, KoTopble HE06X0AMMO GbINO peLwaTs, YTo6bI Ha-
NpaBuTb FOPOJ Ha NyTb YCTOMYMBOIO Pa3BUTUSA U 3aN0XKMUTb
LJ5 HEero paLuoHanbHYI apXUTEKTYPHO-MNNaHUPOBOYHYIO
CTPYKTYPY, OTBEYAIOLLYIO COBPEMEHHbIM TpeboBaHuaAM [5].

B HOBOM reHepanbHOM niaHe 60Nblas YacTb ITUX
npo6nem 6Gbina pelweHa; B TO e BPeMs BbIABUANUCH 04EeBUA-
Hble NPOTUBOPEYUS MeXJY peanbHOW NPaKTUKON pa3BUTUA
ropoja u cTpemneHmeM NpoeKTUPOBLMKOB yNOpPAA0uMUTh
¥ ONTMMU3UPOBATbL €70 B YCIIOBUAX NEPeoBO OTeve-
CTBEHHOI1 1 3apy6eXXHOi TEOPUM U NPAKTUKM TOPOACKOTO
NNaHUpOBaHMA. ITU NpoGNEMbl BLIXOAAT 338 PaMKM NOKab-
HbIX 1 TPEOYIOT peleHns Ha rocyaapCcTBEHHOM YPOBHe,

C KOPPEKTUPOBKOM 3aKOHOAATENbHOIM 1 HOPMATUBHOM Ga3bl
rpafoCTPOUTENLCTBA, YETKUM ONMpPEAENeHNeM CcTaTyca pas-
paboTYMKOB NPOEKTHOM [OKYMEHTALUM U OTBETCTBEHHOCTM
3aKa34yMKOB 3a ee peann3sauuio.

MocKoNbKY OfHOI U3 OCHOBHbIX Lieieil HOBOTO reHepab-
HOTO NJ1aHa ropofa sBAAETCA NOBbIWEHUE YPOBHSA U Kaye-
CTBA XXM3HW HACENEHUA, B MPOEKTE UCMOJIb30BaHbl METOABI
COLMANbHO OLLeHKU TepPUTOPUM HA OCHOBE aHKETHOTO
onpoca xutenei [5].



2. Materials and methods

2.1 Research design

The study used a group of analytical methods (selective and
statistical), a systematic approach, and probabilistic and expert
forecasting methods.

2.2 Research tools and procedures

Document analysis at the initial stage of this study, the col-
lection and analysis of research papers, literary sources, project
documentation and the current building and regulatory framework
in the field of environmental urban planning in the Republic of
Kazakhstan and abroad were carried out.

2.2.2. Field survey method

To analyze the carrying capacity of the Shymkent city, the au-
thors of the study visited the districts of the city, and a field survey
of residential areas and recreational areas, including the embank-
ment of the Koshkar-ata River, was carried out.

2.2.3. Critical analysis method

For the method of critical analysis, the master plan of the city
of Shymkent was analyzed, namely the section on socio-economic
development.

2.2.4. Benchmarking method

CoumnanbHas oueHKa ropofa COBMECTHO C TPaAULUOHHOIA
3KCNepTHOW OLUEHKOW AaeT 00beKTUBHbIE NPeAnoChIIKH
ANA NPUHATUA NPOEKTHBIX YNPaBAEHYECKUX PeLueHunii
MO YAYYLWEHNIO KaYeCTBa U YPOBHA XU3HWN HAaceNneHus B pas-
JIMYHBIX palloHax ropofa nyTeM paspelueHus npobiem onpo-
WeHHbIX XuTenei. Kpome T0ro, NHCTPYMEHTBI TaKOIl OLEHKN
NO3BONAIOT YYNUTLIBAaTh MHEHME HAaceNeHNA O MOBbIWEHUN ero
pOonM B rOPOACKOM NiaHUpoBaHum [6].

[lo HepaBHero BpeMeHW eMKOCTb NOKasaTeneit Teppu-
TOpUW NpepcTaBasna coboil OLEHKY ee pa3MepoB, NPUroA-
HBIX [ CTPOUTENbCTBA Pe3epBHbBIX NaowWaaok. [pyrumu
CNoBaMU, KaK 1 Mpu OLEHKe TeppUTOpManbHbIX pecypcos,
Ha NepBOM MeCTe CTOAT IKOHOMUYECKUIA U TOPOACKOI thak-
Topbl. B HacTosWee BpeMA paccmaTpuBaloTcs nokasartenu
Aemorpatnyeckoi, IKOHOMUYECKOI 1 TOPOACKON EMKOCTH
TeppuUTOPUM, XapaKTepu3yloLyme BO3MOXHOCTU pacceneHuns
XuTenen no COBOKYNHOCTU akTopoB. EMKOCTb Tepputopum
onpefenseTcs MUHUMaNbHLIMU NOKa3aTeNsM1 Pecypcos,
KOTOpble He0bX0AUMbI [l Pa3BUTUA CUCTEMBI.

B HacTosLLee BpeMs BaxHO! Npo6nemMoit ABNAETCA NOUCK
nyTen nepexofa oT KpUTUYECKOro YPOBHA BO3AEACTBUA
Ha OKpYXalolLylo cpefy K npuemaemMomy. YpoBHU Takoro
nepexofa OTPaXaloT Hecyllylo CNoCOBHOCTb TEPPUTOPUM
KaK Mepy MaKCMManbHOro TeEXHOFeHHOro Bo3aencTeus [6].

06LwenpuHATanA cUCTEMA pacyeTa IKONOTUYECKOI eMKO-
CTW — 3TO METOAO0JOrUSA, KOTOPAA UCNONb3YeTCs AN OLeH-
KW 1 n3MepeHUs BO3[eiiCTBUA feATeNbHOCTH YenoBeKa
Ha oKpyxatouwyio cpepy. OHa nomoraet onpefenunts,
HACKO/bKO Ta UMW UHAsA BeATeNbHOCTb BPEAUT UM CNOCo6-
CTBYET YCTONYMBOMY pa3BuTuio [6].

OueHKa 3K0N0rnyecKoro noTeHLMana BKAOYaeT paccmo-
TPeHue pasnunyHbix hakTopoB: NoTpebNeHne pecypcos, Bbl-
Opocsl, 3arpsi3HeHIe 1 BO3feiCTBUE Ha GUopasHoobpasme
¥ N3MEHeHWe Knumata. Pa3nnyHble acnekTbl feATENbHOCTH
aHaNU3NpylTCA ANA onpefeNneHns ux BANAHUA Ha OKpyXa-
folyto cpedy. BaxHOCTb pacyeTa 3KONOrM4YeCKoi eMKOCTH
3aK/104aeTCA B TOM, YTO OHA NO3BOJIAIET OLEHUTb U CPAaBHUTb
pasninyHble BUAbI AATENBHOCTHU C TOYKU 3pEHUS UX BO3AEN-
CTBWSA Ha OKPYXKaloLyIo Cpefy. 3T0 nomMoraeT NpUHUMAThL
060CHOBAHHbIE PELIEHUSA O TOM, KaK YMEHbLWNTb HEFAaTUBHOE
BO3/eliCTBME Ha OKPYXaloLLyl CPefy, CnocoOCTBYET bonee

For the method of comparative analysis, in the section on the
socio-economic development of the city of Shymkent the existing
method was analyzed and compared with international practices.
At this stage, a comparison was made of the criteria for assessing
the ecological capacity, obtained as a result of mathematical cal-
culations, field survey, and the existing urban-ecological regulatory
framework.

The equation for the demographic capacity of areas suitable for
industrial and civil construction employed in the study:

D= (T, * 1,000) / H,

D: — private demographic capacity of the territory;

Ti - territories that received the highest rating, ha;

H - the estimated need for the territory of 1,000 inhabitants,
ha / person.

The calculation for the carrying capacity of the territory in terms
of water resources was used according to the following
formula:

Dz = D3+D,,

D, - the total demographic capacity of the territory in terms of
water resources;

Ds; - the capacity of the territory in terms of surface waters;

YCTONYMBLIM NPAKTUKAM M MOMOTaeT OFrpaHUYUTb HEKOHTPO-
Nvpyemoe paclmpeHue ropoga [7].

Cucrema pacueta 3KONOrMYECKON EMKOCTU MOXET pasnu-
4aTbCs B 3aBUCUMOCTU OT KOHKPETHOTO KOHTEKCTA U Leneit
oueHku [7].

lopopn YMMKeHT — ouH 13 nepBbix ropogoB KaszaxcTaHa,
KOTOPpBIV Hauan BKIOYATb TAKOW NoKasaTenb, Kak IKONO-
rMyecKkas eMKOCTb B pa3feN couuanbHO-3KOHOMUYECKOTO
pa3BUTMSA reHepanbHoro naaHa ropoaa.

[opoa YMMKeEHT, Kak BUAHO NO pUC. 4, HAXOAUTCA
B Apano-CbipaapbUHCKOM BOJOX03ANCTBEHHOM BacceiiHe
CTpaHsl, 3aH1Mas BTopoe MecTo (57,2%) No aHTPONOreHHow
Harpy3ke Ha BOJHble pecypChbl Cpeau BCeX aHaN0rUYHbIX
6acceiiHos B KasaxcTaHe.

K ToMy e, cornacHo nHpekcy kayecrsa so3sgyxa PM2.5,
PM10 weeiiuapckoit nabopatopuu IQAir, ropos YumkeHT
3aHMMaeT 3 MecTo Mo 3arpa3HeHuto Bozgyxa (PM2.5, PM10)
cpenu Bcex ropopoB (88) KasaxcrtaHa.

Huxe npuBefeH pacyeT 3KONOrMYeCKON eMKOCTU ropoja
YumkeHT.

OnpepeneHune 3KONOTrMYECKO €MKOCTU TepPUTOPUR,
NPUrofLHbIX ANA NPOMbILWAEHHOIO U FPaXAAHCKOro CTPO-
WTeNbCTBa, ClefyeT NPOU3BOAMUTE HA OCHOBE TEPPUTOPUH,

A Puc. 2. Peka Kowkap-
Ata/

Figure 2. The river of
Koshkar-Ata
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> Puc. 3. CpaBHUTeNbHas
cxema onpegeneHus
3KONOrMyecKon emKkoctu /
Figure 3. Proposed
calculation of the carrying
capacity

D, - the capacity of the territory for groundwater.

Groundwater capacity of the territory was calculated by follow-
ing formula:

D,=0Tr*1,000/R.,

D, - the private demographic capacity of the territory;

0 - operational module of the underground drain, m* / (day *
km2);

T: - the territory of the city, km2;

R, - the water supply standard for 1,000 inhabitants.

Determination of the population capacity of the territory by the
availability of recreational resources assumes that the number of
tourists during the peak period will be 40% of the population of the
city, which in areas with a hot and dry climate will be distributed as
follows:

in the forest — 25%, near the water — 75%.

According to the conditions of recreation near the water, the
capacity of the territory is determined by the formula:

Ds = 2V5*1,000/0.5M,

Ds — private demographic capacity of the territory;

V - length of streams suitable for swimming, km;

NOAYYUBLLUNX BbICLIYIO OLLEHKY N0 COBOKYMHOCTW paccma-
TpuBaembix hakTopos. [pn 3TOM NCMONL3YETCA OPUEHTUPO-
BOYHbII NOKa3aTeNb NPUHATON NOTPEGHOCTU B TEPPUTOPUH
20-25 ra Ha 1 TbiC. )uTenen (B 3aBMCMMOCTHU OT XapaKkTepa
NPOM3BOACTBEHHOI 6a3bl paiioHa).

Wcxops v3 BbllwensnoxernHoro, B 2021 roay aemorpadu-
yeckas eMKOCTb ropoaa Y4MMKeHT no JOCTYNHOCTW AN npo-
MbILIEHHOTO W FPaXAaHCKOro CTPOUTENbCTBA B CYLLECTBY-
oWmnx rpaHnLax Ha 68455 ra coctasut ot 2738200 ThiC.
yenoBek u3 3042400 yenoBeK Npu HaNUYUM TEPPUTOPUIA

S — coefficient that considers the possibility of organizing
beaches (steppe zone areas C = 0.3);

0.5 - an approximate standard need of 1,000 inhabitants for
beaches, km;

M - coefficient considers the distribution of vacationers in
the forest and near the water for areas with a hot dry climate M =
0.3-0.4.

Determination of the demographic capacity of the territory
according to the conditions for organizing a suburban agricultural
base calculated by the following equation:

D7=T2*0.1*1.0/5,

D; - the private demographic capacity of the territory;

T, — territories included, according to the results of a compre-
hensive assessment, in the categories of favorable and limitedly
favorable for agriculture;

0.1-1.0 - coefficient that considers the possibility of using the
agricultural land of the district/city for a suburban/urban base.
This coefficient can also change significantly depending on specific
conditions and in some cases reach 1;

Ha 1000 YenoBeK, yunTbIBas Hanuyue B ropofie npenmytie-
CTBEHHO XU/IbIX MAaCCMBOB C ycafiebHOM 3aCTPOIKOM:

(68455 ra*1000 yen.)/25 ra/4en. = 2738200 yen.;

(68455 ra*1000 yen.)/22,5 ra/yen. = 3042400 yen.

EMKOCTb TeppuUTOpUM NO NOA3EMHBLIM BOAAM:

I, = (522400 m3/cyT * 1162,4KM? *

1000),/0,280 m3/cyT. * 1000 = 2169452 yen.

B 2021 rogy pacyetHas gemorpacuyeckas eMKOCTb
TeppuTopuM ropoaa YMMKeHT B npeaenax rpaHuL, no nop-
3eMHbIM BOAAM COCTaBMUT 0Kos10 2170000 yen.

PekpealMoHHbIN NOTeHLWaN TeppuUTOpUM:

I=2*95kmM*0,3*1000/0,5*0,3 = 380000 yen.

Mpu ycnoBum, 4T0 KONMYECTBO OTAIXAOLLNX Y BOAbI
B «MUKOBbI» nepuop coctaBut 40% HaceneHus ropo-

43, pemorpaduyeckas eMKOCTb BCEro HaceNneHus roposa
no obecneyeHHOCTU peKpeaLnoHHbIMU pecypcamMmu COCTaBUT
950 ThIC. Yen.

PacuyeTHas gemorpaduyeckas eMKOCTb TeppUTOpUN
ropofia YumkeHT B rpanuuax 2021 roga no obecneyeHHo-
CTU peKpeaLunoHHbIMWU pecypcamu B nepcneKTuBe COCTaBuT
0K0s10 950 ThiC. Yen.

Onpepenexune gemorpadnyeckoi eMKOCTU TeppUTOpun
Mo YCNIOBUAM OpPraHn3aLMm 3aropofHoii CenbCKoXo3si-
CTBEHHOI1 6a3bl:

D, = (10564 km?**1,0*1000 yenosek)/5km? =
2112800 yen.

ABTOpbI NpeanaraloT cneaylollne KOMMeHTapum K puc. 1:

4.1. B xope aHanu3a opmynbl pacyeta gemorpaduye-
CKOJi eMKOCTW ropoAa YMMKEHT aBTOPbI BbIABUAW CMIOPHbIi
BblGOp Ko3dmumeHTa 25 ra Ha 1 Tbic. yenosek. CornacHo
CN PK 3.01-101-2013 MpapocTpoMTeNbCTBO, NIAHUPOBKA
1 33CTPOMKa rOPOACKUX U CeNbCKUX NOCENEHUN, YTBEPXK-
AeHHbI Mpukasom KomuteTa UANILHO-KOMMYHANbHOTO
X03AMCTBA W 3emMeyCcTpoiicTBa MUHUCTEPCTBA HaLuMOHaNb-
Hoit 3KoHOMUKM Pecnybnuku KasaxctaH ot 29 gekabps
2014 ropa, ycTaHoBNEHbl Tpe6GOBAHMA K NIOTHOCTM Hacene-
Husa 1000 yenosek Ha 7-8 ra npu 3acTpoike oT 9 aTaxen
W BbILE NPU CPEAHEN PacYeTHON 06eCneYeHHOCTH KUNbeM
20 M2/4en. xunoii nnowaau. Mpu atom nyHkTom 32 Mpasun
YCTaHOB/EHbI PEKOMEHAYEeMble NapaMeTpbl NNOTHOCTH Hace-



5 — an indicative indicator reflecting the need of 1,000 inhab-
itants of the district for the lands of a suburban agricultural base,
km2.

2.2.5. Results summarization method

Due to the complexity of the matter and the scale of the study,
at the final stage of the work, an adjustment (clarification) of the
results obtained is carried out.

3. Results

The work on the master plan of the city of Shymkent identified
several problems related to the need to solve difficult tasks caused
by a multitude of negative factors, resulting from the influence of
both objective and subjective factors of the city’s development in
the last decade [5].

The analysis of the initial situation showed that the construc-
tion of numerous shopping centers and markets of wholesale and
retail trade, car parks and parking places for buses, trucks, petrol
stations, enterprises selling auto parts, repair, technical inspection,
and car wash were carried out almost sporadically on large areas in
the central part of the city. A sufficiently large area was allocated
for the construction of individual residential buildings and cot-

NleHns B pa3mepe 460 yen/ra. B cTpykType ropoga pacuet-
HbIi KO3 duULMeHT 25 ra/1000 YenoBEK HEOJHO3HAYEH.

Wcnonb3oBaHue B pacyetax oblyeil niowaam ropoaa,
BK/IOYAA CENbCKOX03ANCTBEHHbIE Yrofbs, HE JAaeT TOYHOM
3KOJIOrMYeCcKoi eMKOCTU. ABTOPbI CYMTAIOT LieNecoobpasHbiM
NpOM3BECTM 3TOT pacyeT B MaclwTabe paiioHa.

4.2 OcHOBHOE 3amMeyaHue Npyu pacyeTe eMKOCTU Teppu-
TOPUW NO BOJHBIM pecypcaMm COCTOUT B TOM, 4TO popmyna
paccuynTaHa fns ropofa B LiesIOM, XOTs pacyert uenecoobpas-
HO pa3fenuTb B Maclutabe He ropoja B LENOM, @ pailoHOB.
Pacuet BogoeMKoCTH TeppUTOpUM B MacluTabax ropoaa
He iaeT NONHOr0 NpefCcTaBNeHNUs O FOPOACKUX IEeMeH-

Tax. [1ns 6onee TOYHOM OLEHKM IKONOTUYECKON EMKOCTH
TEpPPUTOPUM HEOOXOANUMO Pa3fenuTh ee Ha YyacTu (paiioHsl,
MUKPOPaoHbI) C y4ETOM €€ MPUPOLHBIX U NPOMbILINEHHBIX
ocobeHHocTeil. Hanpumep, BbiAeNeHWe NPOMbILLIEHHON
30Hbl NPefNoiaraeT MeHblUYI0 NJIOTHOCTb HAceNneHus u 6o-
Nlee BbICOKMI1 YPOBEHb 3€MNENOb30BaHUA U 3arpsA3HeHUs
[8]. OcobeHHO 3TO aKTyaNbHO NPU PacCMOTPEHUU ropoaa
YUMKEHT, NOCKONbKY B rOPOfie PacnonoxeHo 6onblioe
KOIMYECTBO NPOMbILIEHHbIX NpeAnpusATuii. Mpeanaraetcs
cnepytoLas cxema OLeHKU:

30HMpOBaHe TEPPUTOPUN OLEHKN NO BbIGPAHHBIM
npW3HaKaM.

Takoe 30HUpPOBaHMe LienecoobpasHo NPOBOAUTL NO -
MUHUCTPATUBHOMY AeJIeHUI0, MOCKOMbKY B 3TUX rpaHMLax
OCyLecTBNAETCA NPUPOAONONb30BAHNE TEPPUTOPUN.

Ha Tepputopun YnmkeHTa peKoMeHAYETCA BbIENUTb Y4acT-
ku: Abaitckuii, Anb-®apabu, EHGewnHckuit, Kapatayckuii,
TypaHckuin. Takoe palOHMPOBaHMe COOTBETCTBYET METOAMKE
onpegeneHus yuepba, cornacHo KOTOpoil KO3hhULMeHT
ONaCHOCTY 3arpsA3HeHMA Ha3Ha4yaeTCca B 3aBUCMMOCTY

OT NIOTHOCTW HaceNeHns Tepputopun. Takum obpasom,
MIOTHOCTb HAaCeNleHUs MOXET BapbUPOBATLCA OT OAHOTO
panoHa K fpyromy.

4.3 BoaHble pecypchbl peKpeaLMoHHbIX 30H LeNATCA TONb-
KO Ha NOBEPXHOCTHbIE M NOJ3eMHbIe BOAHbBIE PECYPCbl, KOTO-
pble He ABNAIOTCA NOAHbIMU. [0 MHEHMIO aBTOPOB, ClefyeT
YYUTbIBATb BOJHbIE MOBEPXHOCTU, UCNOJIb3YEMblE FOPOACKUM
HaceneHuem (T.e. 6naroycTpoeHHble HabepexHsble, Nas-
XMU), @ TAKXKE UCKYCCTBEHHbIE BOAHbIE 3NEMEHTbI, BOAHbIE

tages, warehouses, and workshops, with a violation of the already
complicated functional zoning of the city. In general, numerous
deviations from the fundamental provisions of the previous master
plan led to an imbalance in the life of the city organism, which led
to a complex set of problems that had to be solved to direct the city
on the path of sustainable development and to lay for it a rational
architectural and planning structure that meets modern require-
ments [5].

In the new master plan, most of these problems were solved, at
the same time, obvious contradictions were revealed between the
actual practice and development of the city and the aspirations of
designers to streamline and optimize it under advanced domestic
and foreign theory and practice of urban planning. These problems
seem to go beyond the local and need to be addressed at the state
level, with adjustment of the legislative and regulatory framework
for urban planning, clear determination of the status of developers
of project documentation and the responsibility of customers for its
implementation.

Since one of the main goals of the new master plan of the city
is to increase the level and quality of life of the population, the

noBepxHocTU. Kpome TOro, 0TCYTCTBME peKpeaLMoHHbIX 30H
B pacyeTe aBTOPbI CYUTAIOT yNyLLEHUEM,

4.4 ABTOpbI CYMTAIOT HeLenecoobpasHbIM YYeT 3emMenb
CebCKOX03AMCTBEHHOrO HA3HAYEHMS NPU pacyeTe IKONOru-
YecKoi eMKoCTH ropofia. bonblwas yacTb 3eMenb CenbCKoXo-
3AWCTBEHHOrO Ha3HAYeHWA PacnonoXeHa 3a YepToi ropoga.
CoOTBETCTBEHHO, 3KOJIOrMYECKME NPOGNEMBI, CO3[aBaEMble
rOpofoM, AO/IKEH pelaTb cam ropoa.

4.5 ABTopbl npegnaratoT fob6aBnTb B pacyeT Takom
noKasaTesb, Kak PEKpeaLyOoHHbIE 30HbI U 3eN1eHble pecypchl
ropoga. 3eneHole 30Hbl UMelOT 60JIbLIOE 3HAYEHWE NPU pac-
CMOTPEHUU 3KONOTUYECKUX NPOGIEM 3arpsa3HEHMs BO3AyXa.
Bosblioe 3HaYeHWE MMEIOT TaKKE NEPCNEKTUBLI YNYYLIEHUA
FOPOLCKOr0 BO3yXa, @ TAKXKE CHUXKEHMUSA BbIGPOCOB U ecTe-
CTBEHHOW huNbTpaLMu BO3ayXa B BUAE 3€/IE€HbIX JIECHBIX
maccusos [9].

4. luckyccua
Mo MHeHWI0 aBTOPOB, NPEACTaBAAETCA LLeNeco0OpasHbIM,
B CUNY OOLHOCTYU NOHATUSA 3KONOTUYECKOW EMKOCTM ropoaa,
pa3fenuTb ee Ha rpafo3KoNOrMyYeckyio, reoNornyecKylo
M CAHUTAPHO-TUTUEHUYECKYIO.

MepeuncneHHble BUALI EMKOCTU TPeOyIOT OT COOTBETCTBY-
fOLLMX TPYNN CNeLManuCcToB pa3paboTkn METOAUKMN KOM-
NNEKCHOTOo U CNeuuanM3MpoBaHHOro onpeaeneHus cocrto-

A Puc. 4. AuTponoreHHas
Harpyska Ha BOAHble
pecypcbl Pecnybnuka
KasaxcraH /

Figure 4. Anthropogenic
load on water resources of
the Republic of Kazakhstan
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> Puc. 5. Camble
3arps3HeHHble ropoga
KasaxcraHa /

Figure 5. The most polluted
cities in Kazakhstan

project used methods of social assessment of the territory based on
a questionnaire survey of residents [5].

Social assessment of the city together with the traditional
expert assessment gives objective prerequisites for the adoption
of project management decisions to improve the quality of life
and living standards of the population in different districts of the
city by addressing the concerns of the residents interviewed. In
addition, the tools of such an assessment make it possible to take
account of the views of the population to increase its role in urban
planning [6].

Until recently, the capacity of the territory indicators was an
assessment of its size suitable for the construction of reserve sites.
In other words, as in the assessment of territorial resources, the
economic and urban assessment came first. Currently, indicators of
the territory’s demographic, economic, and urban carrying capacity
are being considered. Such indicators characterize the possibili-
ties for the population to resettle according to a combination of
factors. The capacity of the territory is determined by the minimum
indicators of resources that are vital for the development of the
system.

AHUS IKONOrMYECKON eMKOCTU U METO/0B, HaNpaBeHHbIX
Ha ee ynyylieHue.

leonoruyeckas eMKOCTb TEPPUTOPUM AONKHA paccMaTpu-
BaTbCA B KOHTEKCTE UCMONb30BAHUSA NOA3EMHbIX NPO-
CTPAHCTB A/ XPAaHEHUS PA3NIMYHbBIX BELWECTB — FPYHTOBbIE
BOAbI, MONE3Hble UCKONAEMbIE U T. 4. [IpoLeccsl, Npoucxo-
AALNe B TOPOACKOI CTPYKTYPE, B 3HAYNUTENLHOI CTENEHN
0Ka3blBaIOT BAUAHNE Ha BO3MOXHOCTU re0NOrMYeCcKoro
obpasoBaHus, yaepxuBatwLero 3Tu sewectsa. Korga npo-
6nema geduumnTa BoAbl aKTyasbHa, COXpaHeHUe NOA3EMHbIX
BOJ UMEET NepBOCTENEHHOE 3HAYEHMe.

CaHWTapHO-TUTMeHUYECKNI NOTEHLMAN 03HAYaeT cno-
COGHOCTb OTAENbHbIX TEPPUTOPHIT 06eCneynBaTh 340pO-
Bbecbeperalolme ycnosus Ans 61aronoyyus HaceneHus.
370 NOHsATUE CBA3AHO C TEM, B KAKOW CTENEHU ropofcKas
WHPaACTPYKTYpa, rOPOACKOE NNAHUPOBaHUE U 06LLECTBEH-
Has cpefia Cnoco6CTBYIOT NOAAEPXKAHMIO BBICOKOTO YPOBHA
CaHWUTapuUM W TUTUEHbI B TOPOACKOI cpepe.

B o6nactut rpafgocTpouTenbCTBa U apxuTeKTyphl Hanbonee
NoAXoAALMM ANIS PACCMOTPEHUSA ABNAETCA rPafo3KosOr1Ye-
CKas eMKOCTb TeppuTopuiu. Mo MHEHUI0 aBTOPOB, FOPOACKOE
niaHuposaxue obnagaer Haubonee ahheKTUBHLIMU UHCTPY-
MeHTaMu pelieHus 3KoNornyeckux npobnem BHyTpU ropoaa.

Ha cucremy rpagoctpoutenbcta KasaxcraHa HaunHalor
BNUATb NOAUTUYECKME ABNEHUSA (LEMOKpPATU3aLMA; pacTyLas
NPaKTUKA «rPAX[AAHCKOro yyacTusa» B hopme 3Konorunye-
CKMUX MHWULMATMB, OOLECTBEHHbIX ABMKEHUI B NOAAEPKKY
ManoMoOuNbHbIX rpaxpaaH v ap.). LWupoko npumeHsercs

Ne ropoa ypOBeHb 3arpA3HeHus
(PM2.5, PM10), ug

1 At6acap 335

2 Masnopap 190

3 WbiMKeHT (YMMKEHT) 142

4 AkT06e (AKTIOOMHCK) 139

5 ActaHa 90

6 Anmatbl (Anma-ATa) 79

7 Akcait 55

Currently, an important problem is to find ways to move from a
critical level of environmental impact to an acceptable level. The
levels of such a transition reflect the carrying capacity of the terri-
tory as a measure of the maximum technogenic impact [6].

The generally accepted system for calculating carrying capacity
or ecological footprint is a methodology that is used to assess and
measure the impact of human activities on the environment. It
helps to determine how much an activity or product harms or con-
tributes to the sustainable development of the planet [6].

The assessment of environmental capacity includes consider-
ation of various factors such as resource consumption, emissions,
pollution, and impact on biodiversity and climate change. Different
aspects of the activity or product are analyzed to determine their
environmental footprint. The importance of the carrying capacity
calculation is that it allows the assessment and comparison of
different activities in terms of their environmental impact. It helps
to make informed decisions on how to reduce negative impacts on
the environment, promote more sustainable practices and help limit
the uncontrolled spread of the city [7].

npakTuKa cbopa 1 06paboTKM CTAaTUCTUYECKUX AAHHbIX
B chepe rpafoCTPOMTENLCTBA, UCNOAb3YEMAs MO NPUHLUNY
KpayadaHauHra. «pagocTpouTens» HauMHaeT BbICTyNaTh
CUCTEMHbIM MHTETPATOPOM 3HaHMI1 0 cpefe 06UTaHNUA ropo-
XaH, UrpaeT posib KOOpAKUHaTOpa 06WeCcTBEHHbIX MHTEPECOB.
JBONIOLMA NPOLLECCOB MEXAMCLUNINHAPHOIO B3aUMOAeN-
CTBMS B rpafloCTPOUTENbCTBE 0OYCIOBEHA YyCUNEHNEM
COLMaNbHO-NONUTUYECKMX NPOLECCOB B X04e ypbaHuzauuu.
[lMHamunyecKas cnoXHOCTb 06beKTa rpafloCTPOUTENLCTBA
— WCKYCCTBEHHOM Cpefibl 06UTaHWUA — NPOBOLMPYET pacliun-
peHue «pafuyca» ero NpuTAXEeHUA, KOTOPbIN yiKe Bbillen
3a paMKku npodeccMoHanbHOro MHTEpeca CneLmanucToB
1 popmMupyeT BOKPYr cebs noje «OTKPLITOro» ropofCcKoro
3HaHuA. BaxKHol cocTaBnatoLei npeacTaBieHunin 0 coBpe-
MEHHOM rpagoCTpOUTEeNbCTBE CTAHOBUTCA MOHUMAHKE TOrO,
YTO rPafOCTPOMTENbHAA AeATENbHOCTb (HEe3aBMCUMO OT BUAR
ee cneymanusanm) MoXeT paccMaTpuUBaThCA KaK YacTb
«Cpe3a» KOMNIEeKCa COBMECTHO PA3BUBAIOLLMUXCA HAYYHbIX
AUCLUNAUH.

3HauYMMOCTb LAHHOTO UCCNEeA0BaHMA ONpeLeNnseTcs aHa-
JIN30M W NpepioXKeHNeM AOMNOJHEHMIA K pacyeTy 3Konoruye-
CKOM eMKOCTU ropoAa YumKkeHT. BHefpeHue HOBbIX NOKa3a-
Tenei, 0cobeHHO B 061aCTU 3KONOTMYECKO 6e30nacHoCTH,
B HOPMATMBHO-MPaBOBble aKTbl B KaszaxcTaHe npoucxogut
PeAKo, NO3TOMY MONOXUTENbHAN TEHAEHLNSA, HaYaBLWanACs
c ropofia YuMKeHTa, N0 MHEHWIO aBTOPOB, JOMIKHA ObITh
MaKCMMasbHO AOMONIHEHA W N3YYeHa, YTOObI CTaTb XOPOLWMM
npUMepom Ana ApYrux ropofoB, KOTOpbIE BBEAYT 3TOT NOKa-
3aTeNlb B CBOW reHepasnbHble NiaHsbl.

5. BbiBOAbI

Bce npuHuUmMnbI pacyeTta Hecylei cnocoGHOCTM [LOMKHBI y4u-
THIBATbCA NPU CO3LAHUN METOLUYECKUX OCHOB 0GecneyeHuns
yCTOVI‘-IVIBOFO Pa3BUTUA TEPPUTOPUN. I'I03Tomy Hepa3pbiB-
Has CBA3b COLMANBHOI U IKOJOTNYECKOH CUCTEM AOMKHA
NposABAATLCA B ONpefeNieHun KpUTepUeB 1 Nokasarteneil,
OTpaXawLux CBA3b COLMUANbHO-IKOHOMUYECKOI U 3KONOTU-
yeckoit noacucTem Tepputopun. lanbHeliwee paclwnpeHue
ropoja BMecTe C POCTOM HaceNeHus BO3MOXHO Wb B TOM
Clyyae, ecnu noTpeGHOCTM KaXAoN YacTu, COCTaBAsOLWEN
CNOXHYI0 COLMANbHO-3KONOr0-3KOHOMUYECKYIO CUCTEMY,
OCTaHyTCA B pa3yMHbIX Npefenax, [UKTYEMbIX MPUPOAOIA.



The carrying capacity calculation system may vary depending on
the specific context and the purposes of the assessment [7].

The city of Shymkent is one of the first cities in Kazakhstan that
began to include such an indicator as the carrying capacity in the
section of socio-economic development of the master plan of the
city.

The city of Shymkent, as can be seen in Figure 4, is located in the
Aral-Syrdarya water basin of the country, ranking second (57.2 %)
in terms of anthropogenic load on water resources among all similar
analogous basins in Kazakhstan.

Furthermore, according to the air quality index of the Swiss labo-
ratory IQAir, the city of Shymkent ranks 3rd among all cities (88) in
Kazakhstan in terms of air pollution (PM2.5, PM10) (Figure 5).

Below is a calculation of the carrying capacity of Shymkent.

The determination of the carrying capacity for the availability
of areas suitable for industrial and civil construction should be
made based on the territories that have received the highest rating
for the set of factors considered. At the same time, the indicative
indicator of the need for territory for 1 thousand inhabitants, which
is accepted 20-25 hectares (depending on the nature of the produc-
tion base of the district), is exploited.

Based on the above, in 2021 the demographic capacity of the
city of Shymkent in terms of availability for industrial and civil
construction within existing boundaries for 68,455 hectares will be
from 2,738,200 thousand people out of 3,042,400 people subject to
the availability of the territories for 1,000 people, considering the
presence of mainly residential areas with estate development in the
city:

(68,455 ha*1,000 people)/25 ha/person = 2,738,200 people;

(68,455 ha*1,000 people)/22.5 ha/person = 3,042,400 people.

Groundwater capacity of the territory:

D, = (522,400 m3/day * 1162.4 km2 * 1,000) / 0.280 m3/day *
1,000 = 2,169,452 people.

In 2021 the estimated demographic capacity of the territory of
Shymkent city within the boundaries in terms of groundwater will
be about 2,170,000 people.

Recreational capacity of the territory:

Dg=2%95 km*0.3*1000/0.5*0.3 = 380,000 people.

Provided that the number of vacationers near the water in the
‘peak’ period will be 40% of the city’s population, the demographic
capacity of the entire population of the city in terms of the avail-
ability of recreational resources is 950,000 people.

The estimated demographic capacity of the territory of Shym-
kent city within the boundaries of 2021 in terms of the availability
of recreational resources will be about 950,000 people in the future.

Determination of the demographic capacity of the territory
according to the conditions for organizing a suburban agricultural
base:

D; = (10,564 km?*1.0*1,000 people) / 5 km?= 2,112,800 people.

The authors propose the following comments according to
Figure 1:

4.1 During the analysis of the formula for calculating the demo-
graphic capacity of the city of Shymkent the authors identified the
controversial choice of the coefficient of 25 hectares per 1 thou-
sand people. SP RK 3.01-101-2013 Urban Planning. Planning and
development of urban and rural settlements, approved by the Order
of the Committee for the Construction of Housing and Communal
Services and Land Management of the Ministry of National Economy
of the Republic of Kazakhstan dated December 29, 2014, established
requirements for a population density of 1,000 people per 7-8
hectares for development from 9 floors and above, with an average
estimated housing supply of 20 m?/person living area. At the same
time, paragraph 32 of the Rules establishes the recommended
population density parameters in the amount of 460 people/ha. In
the structure of the city the calculation coefficient of 25 ha/1,000
people is ambiguous.

Using the total area of the city, including agricultural plots, does
not show the exact ecological capacity in calculations. The authors
consider it appropriate to make this calculation on a district scale.

4.2 The main remark in calculating the capacity of territory for
water resources is that the formula is calculated for the city as a
whole, although it is advisable to divide the calculation on the
scale of districts, not the city as a whole. The calculation of the
water capacity of the territory on the scale of the city does not
give a complete picture of urban elements. For a more accurate
assessment of the carrying capacity of the territory, it is necessary
to divide it into parts (districts, micro-districts) with its natural

and industrial characteristics. For example, the allocation of an
industrial zone implies a lower population density and a higher
level of land use and pollution [8]. This is especially true when
considering the city of Shymkent since a large number of industrial
enterprises are located in the city. The following evaluation scheme
is proposed:

Zoning of the assessment area according to selected features.

It is advisable to conduct such zoning according to the admin-
istrative division because the environmental management of the
territory is carried out within these boundaries. It is recommended
to allocate areas (Abay, Al-Farabi, Yenbeshinsky, Karatau, Turansky)
on the Shymkent territory. Such zoning is in line with the damage
determination methodology, which assigns a pollution hazard fac-
tor according to the population density of the territory. Thus, the
population density may vary from one district to another.

4.3 Water resources in the recreational areas are divided only
into surface and underground water resources, which are not
complete. According to the authors, water surfaces used by the
urban population (i.e., landscaped embankments, beaches), as well
as artificial water elements of the fountain, water surfaces should
be considered. In addition, the absence of recreational areas in the
calculation is considered by the authors to be an omission.

4.4 The authors find it inappropriate to consider agricultural
land when calculating the carrying capacity of the city. For the
most part, agricultural land is located outside the boundaries of the
city. Accordingly, the environmental problems created by the city
should be solved by the city itself.

4.5 The authors propose to add to the calculation such an indi-
cator as recreational areas and green resources of the city. Green
areas are of great importance when considering environmental is-
sues of air pollution. The prospects for improving urban air, as well
as the reduction of emissions, and the natural filtration of air in the
form of green forested areas, are also of great importance [9].

4. Discussion

According to the authors, it seems appropriate, because of the
generality of the term ‘urban carrying capacity’, to divide it into
urban-ecological capacity, geological capacity, and sanitary-hy-
gienic capacity.

The listed types of capacity require appropriate groups of
specialists to develop a methodology for a comprehensive and
specialized determination of the state of ecological capacity and
methods aimed at improving it.

The geological capacity of the territory should be viewed in the
context of the use of underground spaces for the storage of various
substances such as groundwater, minerals, etc. The processes that
take place in the urban structure to a large extent have an impact
on the ability of geological formations to retain these substances.
At a time when the issue of water scarcity is topical, groundwater
conservation is of paramount importance.

Sanitary and hygienic capacity means the ability of certain
territories to provide health-saving conditions for the population’s
well-being. This concept is related to the extent to which urban in-
frastructure, urban planning, and the public environment contribute
to maintaining a high level of sanitation and hygiene within the
urban environment.

In the field of urban planning and architecture, urban-ecological
capacity is the most suitable for consideration. According to the
authors, urban planning has the most effective tools to deal with
environmental problems within the city.

Political phenomena (democratization; the growing practice
of ‘citizen participation’ in the form of environmental initiatives,
social movements in support of citizens with limited mobility, etc.)
are beginning to influence on the urban planning system in Kazakh-
stan. The practice of collecting and processing statistical data in
the field of urban planning based on the principle of crowdfunding
is widely used. ‘Urban planner begins to act as a system integrator
of knowledge about the living environment of citizens, and plays
the role of a coordinator of public interests. The evolution of
processes of interdisciplinary interaction in urban planning is con-
ditioned by the increase in socio-political processes in the course
of urbanization. The dynamic complexity of the object of urban
development - artificial habitat — provokes the extension of the
‘radius’ of its attraction, which has already overcome the framework
of professional interest of experts and forms a field of ‘open” urban
knowledge around itself. An important component of the ideas
about modern urban planning is the understanding that urban
planning activities (regardless of the type of its specialization) can
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be considered as part of the ‘cross-section’ of the complex of jointly
developing scientific disciplines.

The significance of this study is determined by the analysis and
proposal of additions to the calculation of the carrying capacity of
the city of Shymkent. The introduction of new indicators, especially
in the field of environmental safety into regulatory legal acts in
Kazakhstan is rare, therefore, according to the authors, the positive
trend that began with the city of Shymkent should be supplement-
ed and studied as much as possible to become a good case for other
cities who will introduce this indicator into their master plans.

5. Conclusion

All of these principles for calculation of carrying capacity should be
considered when establishing methodological foundations for en-
suring sustainable development of the territory. Therefore, the in-
extricable connection between social and ecological systems should
be evident in the definition of criteria and indicators that reflect
link between the socio-economic and environmental subsystems of
the territory. Further expansion of the city together with popula-
tion growth is only possible if the needs of every part that makes up
the complex socio-ecological-economic system remain within the

Bcs feaTenbHOCTb Ha TEPPUTOPUM AOXKHA ObITb MPONOPLM-
OHaNbHa BO3MOXHOCTAM NPUPOJHOIL CUCTEMbI, @ 06LLECTBO
LenaeT BCe BO3MOXHOE AN NoAdepxaHua 3toro 6anaHca
Kak BaXKHeiilwero 1 HeoOX0[MMOro COCTOSIHUA CUCTEMbI.
OfHUM M3 KNKOYEBBIX METOA0NOTNYECKUX NPUHLMMOB 06e-
CreYyeHnsa yCTOMYMBOro pa3BUTUA ABNAETCA ONpeaeneHue
COLMaNbHO-3KON0r0-3KOHOMUY€ECKOro NOTEeHLMana Teppu-
TOPUANLHOI CUCTEMBI C YHETOM 3HEpPreTMYecKnx NoTOKOB
MeX[y ee COLNaNbHO-3KOHOMUYECKUMU 1 IKONOTNYeCKUMU
nopcuctemamu. Jlioboe npesbilieHne 3KONOTUYECKON eMKO-
CTV rOPOAa B KOHEYHOM UTOre NPUBEAET K HeYyCTONYNBOMY
COCTOSHMIO.

Pacuet akonornyeckoi emkocTu roposa YuMKeHT no3Bo-
nseT onpefenuTb MAeanbHble MaclwTabbl pocTa HaceneHus
1 TOPOJICKOr0 pa3BuUTMsA, KOTOPbIE OnpefeNeHHas TeppuTo-
pUs MOXeT NoAAepxuBaTh 6e3 yuep6ba Ansa [ONTOCPOUHOI
YCTOMYMBOCTH.

Pacyet akonornyeckoi eMKoCT ropof,a NOMOraer onpe-
AeNNTb CaMblil BBICOKWI YPOBEHb YNCNEHHOCTU HaceneHus
UNU pa3BUTUA, KOTOPbIA FOPOA MOXKET NOAAEPKMUBATD,

He MCTOLan CBOW PecypChl U HE HAHOCA BpeAa OKpyalo-
Wwen cpene, MHPACTPYKTYpe 1 KayecTBy XM3HU. BBeaeHne
MOHATUA MPONYCKHOI CNOCOBHOCTU ropoAa B rOpPOACKOe
naaHMpoBaHue cnocobCTByEeT 06ECNeYeHNI0 JONTOCPOUHOI
YCTORYMBOCTU U NPUTOJHOCTU FOPOLOB AN KU3HW.
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